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Grandage,  H.,  l/o  Bradford ;  Calder  Dyeworks,  Brighouse,  near 
Leeds. 

Green,  A.  G. ;  Journals  io  54,  Thistlewaite  Road,  Lower  Clapton,  E. 
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Leigh,  C,  l/o  Sheffield ;  Seaham  Chemical  Works,  Seaham 
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Huddersfield. 
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JIcKechnie,  D.  M.,  l/o  Olive  Mount :  Roche  Lea,  St.  Ann's, 
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Road,  N.W. 

Nishigawa,  T.;  Joiu-nals  to  Go  Bancho  14,  Kojimachi,  Tokyo, 
Japan. 
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The  Fourth  Meeting  of  the  Section  will  take  place  on 
Monday,  Fchruarij  ith,  1889. 


Papers  to  lie  read  by-- 
Dr.  T.  L.   Thome.     "On   HOme    Indiisti-iiil    Applications    of 
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MR.    PAVIT)    lIOWAliU    IN    TUE    CHAIR. 


ON  A  MODIFIED  "  ORSAT  "  APPARATUS. 

BV    JOHN    RUFFLE. 

Ox  pages  47  nnd  84  of  "Winkler  auil  Lunge's 
Technical  Gas  Analysis,"  188.j,  are  cuts  showing 
Orsat's  apparatus  for  rapid  estimation  of  oxygen.  &c. 
in  gases.  On  page  47  tlie  parts  marked  r,  c',  c",  and 
on  page  84  the  parts  marked  h,  d,  c,  h,  are  bulbs  of 
the  shape  as  in  the  below  Figure  No.  1  (side  view) : — 

r,-'.  I. 


The  part  A  is  filled  with  short  lengths  of  very 
narrow  glass  tubing,  which,  when  wetteil  by  the 
tvageut  used  in  the  analysis — caustic  potash,  pyro- 
galhite  of  potash,  &c.—  provide  a  large  absorbing 
surface  ;  B  is  a  reservoir  for  the  solution  when  it  is 
driven  out  of  A.  The  gas  to  bo  examined  enters  and 
is  withdrawn  through  a  capillary  tube  at  C.  The 
weight  of  the  glass  tubing  in  \  presses  on  the  joins 
at  D  audE,  whilst  the  weight  of  tlie  solution  when  in 
15  jn-esses  on  the  joins  at  the  bend  F  .and  (i.  These 
parts  are  therefore  weak,  and  arc,  in  practice,  found 
to  break  easily  and  frequently,  especially  if  the 
apparatus  has  to  be  carried  about.  Even  wlieii  used 
ill  one  place  the  tilling  and  emptying,  cleaning,  &c. 
too  freqtiently  results  in  a  breakage  ;  also  in  manu- 
facturing, the  tinal  ttxing  of  the  capillary  tube  C  is 
found  extremely  difficult,  and  many  bulbs  are  spoilt 
tlirough  the  bulk  of  the  tubing  in  interior  of  A 
prematiu-ely  cooling  the  glass  and  causing  fracture, 
adding  materially  to  the  expense  of  the  apparatus. 

To  avoid  these  numerous  breakages,  and  make  the 
whole  easier  and  simpler  to  manufacture  and  work, 

I  liave  adopted  the  form  of  bulb  in  Figm-e  No.  2. 

A  is  an  upright  cylinder  closed  at  bottom,  B  is 
a  cylinder-shaped  bulb  with  open  mouth  at  bottom 
and  is  at  ('  suspended  to  D  by  india-rubber  tubing, 
so  that  its  open  motith  is  kept  about  a  quarter  of  an 
inch  from  the  bottom  of  A.       B  is  nearly  filled  with 

II  number  of  short  )5ieces  of  narrow  glass  tubing,  O  is 
a  capillary  tube,  and,  by  it,  the  gas  to  be  tested  is 
passed  in  and  out. 

Tliis  form  of  bull)  allows  the  whole  weight  of  llie 


Fig.  2. 


solution  and  of  the  glass  tubing  to  rest  on  the  iiat 
bottom  of  A,  and,  this  standing  on  a  piece  of  board, 
gives  the  whole  a  firm  support.  It  is  not  easy  to 
lireak,  can  be  carried  about  without  anxiety,  and  is 
easily  and  readily  cleaned.  The  manufnctm-e  of 
such  shape.l  apparatus  is  easy,  so  tending  to 
cheapen  it. 

F  and  G  are  duplicates  of  A  and  B. 

H  is  the  usual  100  cc.  pipette  to  measure  off  the 
100  cc.  of  gas  to  be  analysed.  A,  B,  F,  and  G, 
are  in  due  proportion  to  allow  the  100  cc.  to  lie 
manipulated. 

This  form  of  bulb  answers  very  well ;  the  100  cc.  of 
gas  when  passed  out  of  H  goes  through  D  and  C  into 
B,  causing  the  solution  of  caustic  jjotash,  &e.  (with 
which  B  has  been  pre-viously  filled!  to  fall  in  B  and 
rise  on  the  outside  in  A  around  B.  The  gas  passing 
back  into  H  allows  the  solution  to  flow  back  from  A 
into  B.  which  is  then  readv  for  the  next  trial. 


A  2 
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However  simple  an  appai'fttus  may  be,  it  often 
happens  that  it  is  broken,  and  much  inconvenience 
ai-ises  through  sending  to  the  makers  for  repairs.  In 
view  of  this,  Mr.  James  MacLachhiu  has  proposed 
an  arrangement  which,  as  long  as  its  joints  are  kept 
tight,  is  thoroughly  efficient  and  has  the  gi-eat 
advantage  of  being  easy  to  find  and  to  replace  in  any 
factory.     Figure  Xo.  3  is  a  side  view  : — 

Fi?.  3. 


taking  their  place,  as  in  the  case  of  the  Mohr's 
burette.  A  slight  pressure  of  the  fingers  outside  the 
tube  made  a  passage  for  the  gas  by  the  side  of  the 
glass  bead.  Thus,  all  chance  of  a  leaky  stop-cock 
was  avoided.  Since  water  and  not  mercury  was  used 
iu  the  measui-ing  vessel,  objection  might  be  taken  to 
the  possibility  of  error  ai-ising  from  the  absorption  of 
carbon  dioxide. 


It  consists  of  two  -i  oz.  bottles,  A  and  B,  with  pieces 
of  glass  tubiug  in  A.  In  the  mouth  of  B  is  a  two- 
lioled  cork  with  an  air  tube  C  iu  one  hole,  and  in  the 
other  a  syphon  tube,  the  limbs  of  wliich  are  of  about 
equal  length  ;  one  reaches  nearly  to  bottom  of  B, 
the  other  passes  through  a  hole  in  the  two-holed 
cork  in  neck  of  A,  and  goes  nearly  to  the  bottom  of 
A.  The  other  hole  in  the  cork  of  A  is  filled  by  a 
piece  of  capillary  tube  and  attached  by  a  piece  of 
india-rubber  tubing  to  the  supply  capillary  tube  D, 
as  in  preceding  flgiu-es.  The  gas  to  be  examined 
is   forced   from    the   100   cc.    measuring    tube   into 

A,  forcing  out  the  solution  of  potash,  &c.  'pre- 
viously  filled   in  I   through   the    syphon    tube    into 

B,  and,  after  due  exposure,  the  gas,  on  withdrawal, 
di-aws  l>ack  the  solution  from  B  iuto  A.  These  i  oz. 
bottles  are  cheap,  easy  to  obtain,  and  stand  finnly. 

It  would  be  to  the  advantage  of  sulphm-ic  acid 
makers  if  they  were  to  use  an  "Orsat"  or  some 
similar  apparatus  for  examination  of  their  kiln  and 
.'hamber  gases,  ike,  instead  of  working  by  rule  of 
thiimb  as  so  many  do.  Frequently  they  s.iy  "we 
use  as  little  nitre  and  are  doing  as  well  as  so  and  so," 
not  thinking  that  liy  due  examination  of  their  gases 
and  use  of  a  little  common  sense  a  higher  efficiency 
and  economy  could  lie  obtained. 

Mr.  A.  E.  Fletcher  said  he  could  testify  to  the 
ntiUty  of  the  Orsat  apparatus.  The  convenience 
foimd  in  its  use  made  it  very  suited  to  the  needs  of 
large  coal  consumers,  many  of  whom  were  now 
finding  the  advantage  of  making  frequent  examina- 
tion of  their  gases  of  combustion.  Professor  Lunge 
had  added  to  the  apparatus  originally  devised  by 
Orsat,  a  tube  containing  palladium-asliestos.  The 
gas  remaining  after  the  absorption  of  the  CO;,  CO, 
and  O,  originally  contained  in  it,  was  mixed  with 
au-  and  passed  through  this  tube,  jireviously  heated 
by  means  of  a  spirit  lamp.  The  hydrogen  was  thus 
blunt  and  its  volume  estimated. 

It  could  hardly  be  said  that  the  form  of  the 
absorbing  glasses  now  shown  was  new,  as  the  diving- 
bell  arrangement  had  l)een  iu  use  many  yeai-s.  In 
the  apparatus  used  bj'  himself  the  cylinders  were 
kept  from  the  air  by  means  of  a  rublier  cover  con- 
nected with  a  small  bladder.  In  some  forms  of  the 
apparatus  the  stop  cocks  were  dispensed  with,  small 
beads  of  glass  inside  the  connecting  rubber  tubing 


ON  THE  ESTIMATION  OF  GLTCEEIN  IN 
SOAP  LYES  AND  CRUDE  GLYCERIN. 

r.T   OTTO    HEI1NEK. 

CxLYCERtx  in  its  various  stages  of  piu-ification,  as 
soap  lyes,  crude,  dynamite,  and  pme  glycerin,  has  of 
late  years  become  an  article  of  commerce  of  very 
considerable  impoitance.  There  are  now,  happily, 
but  very  few,  if  any,  manufacturers  of  soap  who  do 
not  utilise  their  liquors  for  the  preparation  of  gly- 
cerin in  some  form  or  other.  Home  may  prefer  to  sell 
their  conceuti'ated  liquors,  others  to  refine  them,  but 
all  endeavoiu'  to  obtain  the  utmost  value  for  the 
substance  which,  until  quite  lately,  was  ignorantly 
thrown  away. 

With  this  progress  accurate  direct  processes  for 
the  determination  of  the  jierceutage  of  the  glycerin 
itself  were  naturally  felt  to  be  required,  and  the 
indirect  methods  of  valuing  the  articles  in  whicli 
glycerin  is  the  essential  constituent,  became  in- 
sufficient. The  specific  gravity,  together  with  the 
boiling  point,  or  boiling  point  and  ash,  sufficient  as 
guides  to  the  mauufactiu-er,  gave  indications  too 
crude  and  indefinite  to  serve  as  means  to  arrive  at 
exact  commercial  values,  the  specific  gravity  and 
boiUng  point  being  largely  influenced  by  the  quantity 
of  valueless  impiirities  present,  such  as  fatty  acids 
and  resinous  substances,  and  by  the  quality  and 
composition  of  the  saline  constituents  which  are 
contained  in  every  soap  lye  to  a  very  large  amount. 

A  niunber  of  methods  of  glycerin  estimation  have 
in  consequence  been  more  or  less  worked  out,  but 
their  agreement  among  themselves,  or  in  different 
laboratories,  is  frequently  so  unsatisfactory,  that 
disputes  between  manufacturers  and  buyers  con- 
tinually arise,  occasioning  pecuniary  loss  to  the 
merchants  and  discrediting  the  analyists  with  both 
parties  concerned.  It  is  therefore  extremely  desirable 
that  some  kind  of  an  agi-eement  be  an-ived  at  with  a 
view  to  eliminate  processes  which  do  not  answer  the 
present  requirements.  In  this  hope  I  venture  to 
bring  forward  some  of  my  expei-iences  in  this  matter, 
without  pretence  of  having  exhaustively  investigated 
so  difficult  a  subject. 

The  chief  methods  to  be  considei'ed  are  the 
following : — 

(1.)  The  extraction  of  glycerin  from  the  con- 
centrated liquors  by  means  of  alcohol  and  etiier, 
and  its  direct  determination  by  evaporation. 

("2.)  The  conversion  of  glycerin  into  mono-plumbic 
glycerin  by  lead  oxide. 

(3.)  Oxidation  by  bichromate. 

[i.)  Conversion  into  triacetin  by  acetic  anhydride. 

1.  Dii-eci  Extraction. 
The  specific  gravity  of  the  samjjle  is  taken,  from 
20  to  2.")  cc.  are  pipetted  into  an  evaporating  basin, 
then  neutralised  with  dilute  sulphimc  acid  should 
the  liquor  be  alkaline  (which  is  usually  the  case),  and 
evaporated  on  a  water-bath  to  a  syrupy  consistence. 
After  cooling,  a  mixture  of  one  part  of  ether  and  two 
of  alcohol  is  added,  and  the  saline  precipitate  is  well 
broken  up  by  means  of  a  small  pistil.     Filter  into  a 
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weighed  beaker,  nnd  well  wnsh  the  precipitate  with 
ether-iik'oliol.  The  solvent  is  then  pvnporuted  on 
the  water-lmth,  niul  the  rowidiie  is  heated  to  110  C. 
vintil  the  weight  is  us  eoustaut  us  possible.  In  tliis 
residue  the  ash  must  then  be  deteimiued,  and  sub- 
tracted from  the  total  weight,  the  remainder  being 
taken  as  pure  glycerin. 

The  defects  of  the  method  are  twofold  : — Etlior- 
idcohol  extracts  not  only  i\u'.  gl^-cerin,  but  u  con- 
siderable portion  of  the  organic  impurities  of  the 
crude  sample,  and  these  are  counted  as  glycerin.  The 
fatty  and  resinous  matters,  as  far  as  they  are  soluble 
in  the  neutralised  glycerin,  are  so  counted.  On  the 
other  hand,  loss  by  volatilisation  cannot  be  avoided, 
counttn'balancing  the  former  error  to  a  more  or  less 
extent,  and  generally  exceeding  it,  so  that  the  results 
are,  as  a  rule,  too  low,  as  indeed  are  those  of  all 
direct  extractions. 

On  the  subject  of  volatility  of  glycerin  I  may 
here  refer  to  some  results  of  miuo  wliich  I  have  pre- 
viously published  in  the  ''  Analyst"  (Vol.  xii.,  p.  05). 

There  cannot  be  a  doubt  that  glycerin  is  volatile, 
for  on  heating  cunccntratM  glycerin  solutions  on 
a  water-bath  thick  white  fumes  of  glycerin  can 
be  seen  to  bo  given  ofl',  and  the  weight  of  the 
glycerin  diminishes  considerably  and  constantly. 
But  it  is  generally  believed  that  even  dilute  aqueous 
solutions  of  glycerin  lose  considerably  by  boiling  ; 
that,  in  fact,  glycerin  is  volatile  with  aqueous 
vapour.  This  belief  rests  upon  no  .solid  foundation. 
From  solutions  containing  as  much  as  .""lO  per  cent. 
of  glycerin,  no  glycerin  is  expelled  by  two  hours' 
boiling  if  care  is  taken  that  the  escaiiing  water  is 
continually  replaced.  Even  a  74  per  cent,  solution 
sutfera  under  these  circumstances  but  a  most  trifling 
loss,  amounting  to  from  1  to  2  per  cent.  only.  The 
volatility  commences  when-  solutions  have  obtained 
a  higher  concentration  than  this,  and  at  temperatiu-es 
beyond  100^,  say  at  110^,  as  prescribed  and  in'actised 
in  large  continental  dynamite  works,  the  loss  is 
anything  the  operator  may  like  to  make  it. 

Unless  the  tiual  evaporation  of  the  ether-alcohol 
and  water  be  performed  in  vacuo,  the  du'ect  extrac- 
tion method  is  therefore  (piite  useless,  but  against 
this  relincmeut  of  the  process  the  length  of  time 
reipiisite  for  the  analysis  materially  militates. 

2.  Tk-i  Lend  Oxhlc  Method. 

Two  grms.  of  the  sample  are  mixed  with  about 
40  grms.  of  pure  litharge,  and  heated  in  an  air-bath 
to  130  C.  imtil  the  weiglit  l)ecomcs  constant,  care 
being  taken  that  the  litharge  is  free  from  such  lead 
compounds  and  other  substances  as  might  injiuriously 
affect  the  results,  and  that  the  heating  of  the  mixtiu-e 
takes  place  in  an  air-bath  free  t'rom  ciu'bouic  acid. 
The  increase  in  weight  of  the  litharge  minus  the 
weight  of  substance  not  volatilisable  from  2  grms.  of 
the  glycerin  at  lijO  ('.,  midtiplied  by  the  factor 
l'24;i  is  taken  as  the  weight  of  glycerin  in  the 
2  grms.  of  the  sample. 

In  very  many  cases  tliis  method  gives  very  good 
l-esults,  well  agreeing  with  those  obtained  by  the 
other  metho<ls  to  be  considered.  In  other  cases  the 
agreement  is  not  so  satisfactory. 

In  glycerins  of  fair  purity,  contiuning  almost 
exclusively  sodium  chloride  and  glycerin,  and  but 
little  other  organic  matter,  the  method  operates  well. 
But  in  samples  containing  notable  quantities  of  free 
alkali,  of  .sulphates,  or  of  resinous  matters,  the 
results  are,  in  my  opinion,  faulty.  From  such 
samples  it  is  wellnigh  impossible  to  volatilise  the 
whole  of  the  glycerin  at  100^,  even  by  very  long 
(Ujntinued  heating.  Consequently  there  is  a  tendency 
to  obtain  results  which  are  too  low.     On  the  other 


hand,  it  being  all  but  impossible  to  construct  au 
air-bath  in  which  there  is  no  (carbonic  acid,  wliich  is 
absorbed  by  the  free  caustic  alkali  either  naturally 
contained  in  the  article  or  formed  by  the  action  of 
the  lead  oxide  upon  the  sulphates,  there  is  a 
(•(mnterbalancing  influence. 

The  method  enjoys  extensive  use,  but  it  is  so  slow, 
and  opeu  to  so  many  objections,  that  I  cannot  con- 
sider the  results  obtained  by  means  of  it  as  absolutely 
trustworthy. 

'■J.   'Hie  Jlicliromatn  Method. 

Pure  glycerin,  heated  with  bichromate  and  sul- 
phuric  acid,  is  (juantitatively  oxidised  to  carbonic 
acid,  as  I  have  shown  by  numerous  experiments 
previously  published  (Analyst,  XII.,  p.  44).  In  tho 
case  of  very  strong  and  pure  glycerins  the  carbonic 
acid  evolved  may  be  measured  or  weighed,  as  pro- 
posed  by  Cross  and  Bevan,  and  Legler,  but  in  impure 
and  crude  glycerins  i)revious  preparation  of  the 
samjile  and  removal  of  impurities  is  necessary, 
causing  such  dilution  of  the  sample  that  the  carbonic 
acid  evolved  cannot  be  conveniently  estimated.  I 
prefer  to  operate  as  follows  : — 

Solutions  required  : — 

1.  Bichi-omate,  containing  in  each  litre  about 
74 '85  grms.  of  bicliromate  and  150  cc.  of  strong 
sulphuric  acid.  The  exact  oxidising  value  of 
the  solution  must  be  ascertained  by  titration 
with  solutions  of  known  ijuantities  of  iron  wire, 
or  pure  ferrous  ammonium  sulphate. 

2.  FeiTous  and  ammonium  sulphate  solution  con- 
taining about  2-kl  grms.  per  litre. 

3.  Bichronnite  solution  ten  times  more  dilute  than 
the  above.  The  ferrous  solution  is  exactly 
standardised  upon  the  chromate  solution,  and 
the  glycerin  value  of  the  chromate  (contents  of 
biclu-omate  divided  by  7  •48fi)  is  calculate<l. 

With  pure  glj'cerins  the  oxidation  is  absolutely 
quantitative. 

Crude  glycerins  must  be  treated  as  follows  :— 
For  the  removal  of  chlorine  and  of  aldehydic  com- 
pounds some  oxide  of  silver  is  added  to  a  weighed 
quantity  of  the  sample  (al)out  1'5  grms.  I,  which 
is  phiced  into  a  100  cc.  flask.  After  sliglit  dilution 
the  sample  is  allowed  to  stand  with  the  silver  oxide 
for  about  ten  minutes.  Basic  lead  acetate  is  then 
added  in  sliglit  excess,  the  bulk  of  the  fluid  made  up 
to  100  cc,  and  a  portion  is  filtered  through  a  dry 
filter.  25  cc.  of  the  filtrate  are  i>laced  into  a  lieaker, 
previously  well  cleaned  with  sulj^huric  acid  and 
bichi-omate  to  remove  all  traces  of  fat,  from  40  to 
50  cc.  of  the  standard  bichromate  solution  are  added, 
accurately  measured,  then  about  15  cc.  of  strong 
sulphuric  acid,  and  the  beaker,  covered  ivithawatoh 
glass,  is  heated  for  two  hours  in  boiling  water. 
After  that  time  the  excess  of  bichromate  is  titrated 
back  with  feiTous  ammonium  sulphate  solution. 

As  the  bichromate  solution  is  necessarily  a  some- 
what strong  one,  the  measuring  must  be  done  with 
the  greatest  care  ;  some  attention  must  be  paid  to 
the  temperature  at  the  time  of  nieasiuing.  I  find 
that  a  bichromate  solution  of  the  strength  indicated 
expands  for  each  degree  C.  "05  per  cent. 

The  results  upon  repetition  agree  well.  Instead 
of  basic  lead  acetate,  copper  sulphate  and  jjotassium 
hydi'ate  may  be  used  for  precipitation  of  organic 
impurities,  Irat  I  jn'efer,  and  always  use,  the  former. 

Practically  the  method  is  rapid  and  presents  no 
difliculty  whatever.  It  is  open  to  the  objection 
that  by  precipitation  by  lead  the  impurities  may  not 
be  perfectly  removed,  anything  left  being  oxidised 
and  coimtcd  as  glycerin.  All  higher  fatty  acids  and 
all  resinous  acids,  as  well  as  albuminoids,  sulphides. 
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sulpliocyanates,  and  aldeliydes,  are,  ho-wever,  com- 
pletely "removetl,  aud  the  lower  fatty  acids,  snch  as 
acetic'  and  butyric,  are  not  attacked  by  bichromate. 
The  nitrates  after  precipitation  are  perfectly  coloiu-- 
less. 

In  the  earlier  stages  of  my  experience  with  this 
method  no  special  precaution  was  taken  to  guard 
against  the  evolution  of  chlorine  diu'ing  the  oxida- 
ting. Indeed,  experiments  made  to  test  the  influence 
of  free  hydrochloric  acid,  although  giving  results 
slightly  too  high,  seemed  to  show  that  free  hydro- 
chloric acid  was  without  influence  on  the  result. 

Later  experiences  caused  me  to  modify  my  opinion, 
as  iu  the  case  of  crude  glycerins  containing  much 
sodium  chloride  an  odour  of  chlorine  could  some- 
times be  observed.  This  loss  of  chlorine  is  slight 
when  the  liquor  is  heated,  as  described,  in  boiUng 
watei-,  but  becomes  notable  when  it  is  l)oiled  over 
the  naked  flame.  Thus  two  oxidations  of  the  same 
sample,  without  silver  oxide,  furnished  82-69  per 
cent,  of  glycerin  on  the  water-bath,  and  83-83  per 
cent,  over  the  naked  flame.  The  addition  of  oxide 
of  silver  removed  this  possible  source  of  error. 

Nevertheless,  the  force  of  the  theoretical  objection 
that  the  precipitation  of  impurities,  which  might 
increase  the  result,  is  incomplete,  must  Ije  allowed. 
I -will,  however,  show  subsequently  that  the  objection 
ie  a  merely  theoretical  one. 

4.  The  Acetin  Method. 

This  method,  quite  lately  published  by  Benedikt 
and  Cantor,  depends  upon  the  conversion  of  glycerin 
into  triacetin  and  the  saponification  of  the  latter,  and 
reduces  the  estimation  of  glycerin  to  an  acidimttric 
operation. 

About  1-5  grms.  of  the  crude  glycerin  are 
heated  to  boiling  with  7  grms.  of  acetic  anhydride, 
and  3  to  4.  grms.  of  anhydrous  sodium  acetate 
under  an  upright  condenser  for  14  hoiirs.  After 
cooling,  .50  cc.  of  water  are  added,  and  the  mixture 
heated  until  all  triacetin  has  dissolved.  I  preler 
not  to  boil,  as  described  by  the  authors,  becairse 
triacetin  rapidly  hydi-olises. 

The  liquid  is  then  Altered  into  a  large  flask,  the 
residue  on  the  Alter  is  well  washed  with  water,  the 
filtrate  quite  cooled,  phenolphthalein  is  added,  and  the 
fluid  exactly  neutralised  with  a  dilute  (2 — 3  per  cent.) 
alkali  solution,  the  strength  of  which  need  not  be 
exactly  known.  25  cc,  of  a  10  per  cent,  caustic  soda 
solution,  which  must  be  accurately  standardised 
upon  normal  acid,  are  then  pipetted  into  the  liquor, 
which  is  heated  to  boiling  for  10  minutes  to  saponify 
the  triacetin,  and  the  excess  of  alkali  is  then  titrated 
back  with  normal  acid.  1  cc.  of  normal  acid  corre- 
sponds to  -03067  grm.  of  glycerin. 

The  method  is  rapid  and  extremely  simple.  With 
certain  precautions  the  results  are  quite  concordant. 

These  precautions  are  : — 

The  heating  at  the  various  stages  of  the  operation 
must  be  done  under  the  reflux  condenser,  the  triacetin 
being  somewhat  volatile. 

The  sodium  acetate  used  must  be  quite  anhydrous. 
The  salt  purchased  as  anhydi-ous  has  never  by  me 
been  found  to  be  so.  It  must  therefore  be  freshly 
and  cautiiiusly  heated  before  use.  If  this  be  not 
done  the  conversion  of  the  glycerin  into  the  triaeetyl 
compound  is  imperfect.  Thus  a  sample  of  pure 
glycerin,  containing  98-5  per  cent,  of  real  glycerin, 
yielded  the  following  results  : — 65-9,  72  -2,  7i  -4,  and 
66-0  per  cent,  of  glycerin  ;  another  sample,  of  crude 
glycerin,  with  79 '2  per  cent,  of  real  glycerin,  gave 
67-6  per  cent.,  imperfectly  dehydrated  acetate  being 
used  before  my  attention  had  thus  been  drawn  to 
the  importance  of  the  precaution. 


Triacetin  in  contact  with  -water  gradually  decom- 
poses. Hence,  after  acetylation  is  complete,  the 
operations  must  be  conducted  as  rajjidly  as  possible. 
This  necessity  is  illustrated  by  the  following  figures. 
A  crude  glycerin  by  the  acetin  method,  properly 
cai-ried  out,  was  found  to  contain  80  -  9  per  cent,  of 
glycerin.  Wlien  1-5  minutes  were  allowed  to  elapse, 
after  addition  of  water  to  the  mass  containing  acetic 
auhydi-ide,  only  78-3  per  cent,  were  Ibuud  ;  after  one 
hoiu-  only  76-9.  In  the  case  of  another  sample, 
with  79-7  per  cent,  of  real  glycerin,  77-7  percent, 
were  founcl  after  one  hoiu-'s  standing.  And,  lastly, 
in  a  sample  with  84  -  0  i^er  cent. ,  only  79-6  were  found 
after  one  hour'. 

More  marked  still  is  the  action  of  alkali  upon  the 
triacetin,  and  it  is  necessary  therefore  to  neuti-alise 
the  free  acetic  acid  after  acetylisation  as  cautiously 
as  possible,  and  with  rapid  agitation  of  the  diluted 
liquor,  so  that  the  alkali  may  not  be  locally  iu  excess 
more  than  is  unavoidable.  The  determination 
becomes  quite  inaccurate  if  the  fluid  is  over-neutra- 
lised, even  if  the  excess  be  titrated  back  as  rapidly 
as  possible.  A  sample  of  concentrated  soap  lyes, 
which,  -if hen  properly  analysed,  gave  50-9  per  cent, 
of  glycerin,  showed  but  40-9  iu  an  experiment 
where  over-neutralisation  was  allowed  to  take  place 
for  a  very  short  time. 

It  is  seen  that  however  perfect  the  method  may  be 
theoretically,  pi-actioally  it  has  a  tendency  to  yield 
results  somewhat  below  the  truth. 

I  need  not  in  detail  refer  to  the  permanganate 
method,  originally  proposed  by  Fox  and  Wanklyn, 
and  afterwards  modified  by  Benedict  and  Zsigmondy, 
which  depends  upon  the  oxidation  of  glycerin  into 
oxalic  acid  by  means  of  alkaline  permanganate.  The 
method  has  lieen  abandoned  by  Benedict  himself  in 
favour  of  the  acetin  method,  and  has  never,  in  my 
hands,  given  anything  Uke  accurate  results. 

I  have  compared  the  bichromate  method,  as  used 
by  myself,  and  the  triacetin  method  in  a  large  number 
of  cases,  and  give,  iu  the  following  table,  some  of  the 
results :— 


Bichromak- 
Method. 

.\cetin 
Method. 

Piu*e  glycerin 

93-48-1 

98-58  > 

9»-53.; 

98-5 

*'            " 

97-9 

Crude  Kly*^i-'rin.  without    use    ot 
Ag.O 

80-25 > 
80-39 i 

79-19-) 

79-14  [• 
79 -66 J 

79-25 

79-0 

*'           *' 

Crude  glycerin,  witli  AgaO 

83-U-? 
82-79  J' 

8S-,t 

„                 ,.              

81-53 

81-4 

:;        ;:       :::::::: 

78-57  > 
79-04i 

78-9 

;;        ::       :::::::: 

80-21 ', 
80-83.> 

So-;i 

;;;;;;;; 

80-52) 
8U-14> 

711-7 

79-(i3> 
79-lH 

.,            

83-7.S 

82-5 

„            

SO -96 

80 -n 

„            

80-32 

80-25 

„              „            

SO- -16 

80-9 



83-32 

82-3 

Jiiii.st,  i«-.;i.] 
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Bii-lironiatc 
Method. 

A  cot  in 
Methotl. 

Cnide  glyet'rim  with  Ag/) 

78- IS 

78-05 



77-St 

78-0 

80-85 

80-75 



8S-4 

M-1 

S2-Si 

31-17 

60-35 > 
6«-59i 

"        " 

" 

The  general  agreement  between  these  resitlts  is 
very  uinrkeil,  the  difterences  in  moat  ciises  being 
ovideutly  within  the  range  of  experimental  eiTors. 
This  agreement  between  the  results  of  two  methods 
so  widely  different  in  principle  shows  that  both 
methoils  meastue,  as  nearly  as  possible,  the  real 
glycerin  present.  To  ensure  the  greatest  amount 
of  accniiicy,  I  advise  always  to  use  loth  methods  upon 
any  sample  to  be  analysed,  and  to  take  the  mean  of 
thetwo  re  suits. 

In  the  case  of  very  dilute  liqnoi-s,  such  as  the 
tmeoncentrated  soap  lyes,  previous  concentration  of 
tlie  sample  to  about  50  per  cent,  of  glycerin  is 
necessai-y  witli  the  acetin  method,  which  fails  when 
the  proportion  of  glycei-in  falls  as  low  as  30  per 
cent.  In  such  cases  I  prefer  to  use  the  biclu-omate 
oxidation  only. 

The  estimation  of  glycerin  in  fats  and  soaps  is 
carried  out  as  follows : — Saponify  about  3  grms.  of 
the  fat  with  alcoholic  potash  solution  ;  do  not  drive 
oflf  the  alcohol,  but  tlilute  the  soap  solution  to  about 
200  cc.  ;  decompose  with  dilute  sulphuric  acid,  filter 
ofif  insoluble  acids,  which  may  be  estimated  as  usual. 
Then  vigorously  boil  the  filtrate  and  washings, 
amounting  altogether  to  aliout  oOO  cc,  in  a  covered 
beaker  down  to  one-half,  then  add  sulphuric  acid 
and  standard  bichromate  as  described.  A  few  results 
thtis  obtained  are  as  follow  : — 

Cilyeerin. 

Olive  oU 10-26 

Cod  liver  oil »-87 

Linseed  oil 10"2-l 

Margarine 10-01 

Butter 12-1 

11-96 

It  may  be  worth  while  to  refer  to  two  other  points 
on  which  manufacturers  of  cnide  glycerin  generally 
desire  information,  namely,  the  percentage  of  salts 
and  the  specific  gravity. 

Both  determinations  should  and  do  not  present 
any  difficulty,  yet  wide  discrepancies  not  unfre- 
quently  occur  when  the  same  sample  is  placed  into 
the  hands  of  different  chemists.  This  is  a  matter  of 
some  importance,  because  the  sale  contracts  generally 
contain  some  clause  limiting  the  admissible  per- 
centage of  salts. 

A  sample,  drawn  from  bulk,  yielded  me  11 '26  per 
cent,  of  salts,  to  a  well-known  fii-m  of  chemists,  Messrs. 
Teschemaeher  and  Smith,  only  0-00  percent.  Another 
sample,  from  the  same  mamifactiu-ers,  to  myself, 
10-7.5,  to  Messrs.  Teschemaeher,  10'0"J  per  cent. 
Duplicate  samples  were  then  placed  into  the  hands 
of  Mr.  Norman  Tate  and  Mr.  Bernard  Dyer,  who 
found  10-78  and  10 '85  per  cent,  respectively. 

The  obvious  precaution  in  estimating  percentage 
of  salts  is  never  to  allow  the  platinum  dish  in  which 
the  sample  is  bui-nt  to  become  red  hot,  but  to  burn 
over  an  Argand  burner  at  the  lowest  possible  tem- 
perattire.  1  to  2  grms.  of  crude  glycerin  generally 
bum  white  in  from  one  to  two  hours,   if  the  dish 


be  covered  with  a  platinum  lid  :  frequently  much 
more  quickly. 

Mr.  H.  D.  Richmond  estimates  the  ash  more 
expeditiously  and  hardly  less  acciu-ately,  by  car- 
bonisation of  the  sample,  and  the  addition  of  a  little 
strong  sulphuric  acid,  the  residue  being  burnt  white 
over  a  good  Buusen  fiauie.  Tho  sulphated  ash, 
multiplied  by  -8,  closely  agi-ecs  with  the  ash  found 
without  sulphatiug,  although  in  tho  products  of 
different  manufacturers  slight  variations  in  this 
respect  may  be  observed,  as  is  seen  from  the 
following  table  of  results : — 


Crude  Gltcekins. 


Sample. 


Ash. 


Sulphated. 


Multiplied 
by  -S. 


10 
11 
1-2 
13 
It 
1.5 
Hi 
17 
18 
]» 
20 
tl 
23 
2'i 
24 
25 
20 
27 
2S 
2y 

so 


12-29 

11-0(1 
11-37 
10-119 

irns 

lU-(if 

9-24 

9-71 

ID-Od 

9 -38 

S-83 

S-74 

8-81 

8-89 

9-88 

9-(>2 

8-75 

10-lS 

10-65 

9-48 

11-74 

10-78 

10-66 

10-78 

9-2^ 

10-30 

lO-lO 

16-07 

10-68 

10-76 


16-40 
13 -00 
14-08 
13-40 
13-76 
13-46 
11-41 
11-70 
13-62 
10-62 
11-05 
10-92 
10-52 
11-10 
12-34 
11-97 
10-87 
12-63 
13-00 
11-83 
14-72 
13-32 
13-44 
13-54 
11-52 
12-88 
12-54 
19-26 
12-90 
12-98 


12-32 

11-12 

11-26 

10-72 

11-61 

10-77 

9-13 

9-36 

10-90 

9-23 

8-84 

8-74 

8-42 

8-95 

9-87 

9 -58 

8-70 

10-10 

10-40 

!l-48 

11-77 

lO-O.'J 

10-75 

10-33 

9-22 

10-31 

10-13 

16-41 

10-32 

10-38 


Difference. 

i  -03 
+  -m 
--11 

--27 
--07 
+  -14 
+  -11 
-•35 
+  •30 
--!« 
+  ■01 

--30 
--Wi 
--01 
--01 
--05 
--08 
-16 

+  -03 
--13 

+  -09 
+  -05 

+  -01 
+  -03 
-■66 
--36 
-•38 


The  theoretical  factor,  assuming  that  the  whole  of 
the  ash  consisted  of  sodium  chloride,  would  be  -824. 

The  factor  for  glycerins  made  by  one  and  the 
same  manufacturer  is  fairly  constant,  most  of  the 
above  samples  which  furnished  low  figures  by  the 
sulphui-ic  acid  method  coming  from  one  works. 

The  specific  gravity  is  generally  taken  in  glycerin 
works  by  means  of  the  specific  gra^-ity  balance.  An 
excellent  form  of  instrument  is  made  by  Sartorius, 
of  G'ittingen.  In  consequence  of  the  great  viscosity 
of  glycerin  the  balance  works,  however,  very  slowly, 
and  variations  in  the  reading,  amounting  up  to  -002, 
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are  observed.  For  these  reasons  I  jorefer  the  use  of 
:i  Sprengel  tube,  which  is  filled  by  means  of  an  air 
jmrnp  with  the  glycerin  previously  heated,  to  reduce 
1-iscosity,  in  a  closed  tlask,  on  the  water-bath.  The 
tube  is  then  immersed  in  water  of  15' 5".  Should 
the  temiserature  be  not  exactly  15 '5,  a  correction 
in  the  gravity  may  be  made  of  "00058  for  each 
degree  C. 

The  specific  gravity  of  pure  glycerin,  of  Qom-se,  is 
a  measure  of  the  glycerin  itself.  A  number  of  very 
contradictory  tables  have  been  published  :  the  one 
which,  according  to  my  experience,  is  of  satisfactory 
acctu-acy  being  that  of  Lenz  (Zeits.  Anal.  Chem.  XIX., 
page  302).  Lenz,  however,  took  his  specific  gravities 
at  temperatiu-es  varying  from  12- — 14-  C.  By  means 
of  the  above  factor  Mr.  H.  D.  Richmond  has  re- 
calculated Lenz's  table  to  1-5 '■5'-'  C. 


Percentage. 

Sp.  Gr.  at  lo-S". 

Percentage. 

Sp.Gr.at  15-5°. 

100 

l-2ti74 

,S7 

1-2327 

•M 

l-2i;47 

>>(; 

1-2301 

88 

1  •262(1 

S3 

1-2274 

!17 

1-269-t 

84 

1-224S 

;« 

1- 2.51)7 

S3 

1*2222 

il3 

1-25411 

82 

1-21% 

94 

1-2513 

SI 

1-2169 

93 

1-24SU 

S(l 

1-2143 

1.'2 

vam 

711 

1-2117 

'.'1 

v-iys; 

78 

1-2090 

9U 

1-24(16 

77 

1-2061 

S!) 

r23.so 

76 

1-2037 

S8 

1-2353 

1 

73 

1-2011 

I  will  illustrate  the  discrepancies,  by  no  means 
uncommon  in  the  analysis  of  glycerin,  by  a  recent 
ease,  which  may  be  taken  as  a  typical  one. 

A  consignment  of  crude  glycerin  sent  from 
England  to  Hambiu-g  was  analysed  by  five  difierent 
chemists,  all  operating  upon  identical  samples. 

Glyccrni. 

Per  Cent. 

1.  The  purclniser's  chemist  found 7T9 

2.  Dr.  X'lesenius 73-74 

3.  Schalkwyk  and  Pcnniiik,  Rotterdam.    76-63 

4.  N.Tate 7724 

j-(fl)     80-32 

5.  Hehner i  W    79-33 

(-(c)    7!i-29 

Chemist  No  1  uses  the  dii-ect  alcohol-ether 
extraction ;  Professor  Fresenius  the  permanganate 
process  ;  Schalkwyk  and  Tate  the  lead  oxide  method. 
My  own  figures,  higher  than  any  of  the  other 
chemists,  were  obtained  ((()  by  oxidation  by  bi- 
chromate without  the  use  of  silver  oxide  ;  (/;)  by 
bichi-omate  -with  silver  oxide ;  (ci  by  the  acetin 
process.  No  agreement,  except  of  the  two  latter 
estimations,  is  observable  in  the  above  series  of 
analyses. 

I  hope  that  my  observations  will  lead  to  something 
like  agreement  between  difierent  analysts  as  to  the 
mode  of  procedure  to  be  adopted.  3Iy  own  recom- 
mendations are — • 

The  use  of  both  bichromate  and  acetic  anhydride 
methods,  taking  the  average  of  the  results. 

The  Bulphatising  of  the  ash,  as  this  excludes 
almost  all  possibility  of  diflerence  bejiween  two 
observers. 


I  gladly  express  my  thanks  to  my  assistant, 
Mr.  H.  D.  Richmond,  who  has  carried  out  most  of 
the  analyses,  the  results  of  which  are  given  in  this 
paper,  and  who  has  aided  me  throughout  my 
investigations  on  the  subject. 

DISCUSSIOX. 

The  C'haiumax  said  it  was  most  useful  and 
interesting  to  have  such  papers  as  that  presented  by 
Mr.  Hehner,  throwing  light  upon  rare  methods  of 
analysis.  It  was  a  striking  eridence  of  the  advance 
of  industrial  chemistry  that  such  analyses  as  Mr. 
Behuer  had  described  should  be  called  for ;  not 
many  yeiu-s  ago  they  would  have  been  quite  needless, 
for  the  industrial  tise  of  glycerin  had  begun  well 
within  his  memory  As  out  of  the  way  products, 
such  as  glycerin  once  was,  were  introduced  into 
industrial  work  and  gi-ew  in  importance,  it  of  coiu'se 
became  necessarj-  that  reaUy  accurate  methods  of 
analysing  them  should  be  discovered.  The  two 
methods  described  by  Mr.  Hehner  had  this  great 
advantage,  that  while  producing  thoroughly  con- 
cordant results,  they  were  of  a  totally  different 
natui-e.  By  merely  varying  the  same  method, 
one  might  without  much  difficulty  get  results 
according  with  each  other,  but  in  such  cases  there 
was  always  ground  for  suspecting  that  there  might 
be  the  same  soiu-ce  of  error  in  each  anslysis  and 
therefore  remaining  undiscovered.  But  when  the 
two  methods  employed  were  so  essentially  diiferent, 
the  probability  of  the  common  result  being  correct 
was  enormously  increased.  He  thought,  therefore, 
that  Mr.  Hehuer  had  demonstrated  the  superiority  of 
the  two  methods  which  he  proposed. 

Mr.  W.  F.  Reid,  having  had  considerable  experience 
of  the  practical  tests  used  by  the  lai-gest  consumers 
of  glycerin,  the  dynamite  manufacturers,  thought  it 
might  interest  the  meeting  to  hear  some  account  of 
those  processes.  In  the  first  place,  all  scientific 
analytical  tests  such  as  Mr.  Hehner  had  desci-ibed 
were  regarded  as  almost  useless  in  the  dynamite 
factory.  They  used  such  methods  as  far  as  possible, 
but  they  mainly  depended  on  a  series  of  practical 
tests.  The  first  step  was  to  ascertain  the  amount  of 
chlorine  in  the  glycerin.  If  a  sample  showed  much 
chlorine,  it  was  at  once  rejected,  chlorine  being  one 
of  the  greatest  sources  of  danger  in  a  dynamite 
works.  The  next  test  was  to  gently  warm  the 
glycerin  -n-ith  sulphuric  acid.  If  it  discoloiu-ed  the 
acid  much,  the  glycerin  was  rejected  as  being  likely 
to  cause  heating  in  the  nitrating  vessel.  For  the 
detection  of  the  fixed  substances  they  heated  the 
glycerin  in  a  platinum  capsule.  They  did  not  take 
the  great  precautions  indicated  by  Mr.  Hehner 
during  this  evaporation,  and  no  doubt  small  portions 
of  the  mixed  substances  passed  oft'  -nlth  the  glycerin. 
But  they  did  not  trouble  about  that.  If  they  found 
an  appreciable  i-esidue  they  rejected  the  glycerin, 
not  on  account  of  the  danger,  but  as  containing 
impurities  in  themselves  useless.  Of  coiu-se  crude 
glycerin  was  not  used  for  nitrating  purposes,  as  it 
would  be  dangerous.  They  tested  that  body  practi- 
cally by  distilling  it  in  superheated  stesim.  That 
was  the  best  test  of  its  suitability  for  manufactm-ing 
purposes.  There  might  be  a  certain  percentage  of 
pure  glycerin  in  a  crude  glycerin  ;  but  there  were 
also  complex  organic  bodies  jji-esent  which  destroyed 
a  proportion  of  the  glycerin  on  distillation,  and  thus 
prevented  the  manufactm-er  from  getting  the  yield 
of  pure  glycerin  which  analysis  indicated  as  being 
obtainable."  The  final  test  of  the  pure  glycerin  was 
nitration.  Nitration  was  done  in  the  ordinary  way 
and  with  the  usual  acids  used  in  the  factory.     He 
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hud  testeil  a  number  of  the  nnnlytical  methods 
meutioiied  by  ilr.  Hehiier,  aud  Imd  t'onud  them  nil 
wiiutiug.  He  Loped  that  Mr.  Hohiier".s  uew  nu'thods 
would  prove  more  successful  :  in  the  memitinie, 
however,  he  should  adhere  to  the  old  practical  tests 
of  the  dynamite  makers. 

Dr.  C.  Ai,DKU  AVitiGHT  said  that  lie  could  uot  claim 
uiucli  acquaintance  with  the  most  recent  processes 
for  the  analysis  of  crude  glycerins  and  distilled 
Rlycerins,  his  own  experience  having  been  chiefly 
confined  to  glyceiiu  extracted  from  soap  lye  in  the 
ordinary  way,  and  examined  liy  the  older  methods. 
lu  one  respect,  however.  Ins  own  experience  agreed 
with  Mr.  Hehner's,  namely,  that  a  dilute  solution 
cotdd  be  evaporated  down  without  any  appreciable 
loss  of  glycerin — though  withotit  douljt  volatilisation 
did  take  place  when  glycerin  was  concentrated.  He 
would  like  to  ask  the  last  speaker  (Mr.  W.  F.  lieidt 
what  was  the  relation  between  the  practical  yield  of 
nitroglycerin  obtained  by  nitration  after  the  purifi- 
cation  of  crude  glycei'in  by  distiUatiou,  and  the 
values  given  by  accurate  analytical  processes.  To  a 
manufacturer  he  supposed  that,  as  a  nde,  it  was  a 
matter  of  less  interest  to  know  what  was  actually 
contained  in  his  crude  material  than  what  could 
practically  be  got  out  of  it  ;  just  as  an  alkali  maker 
would  not  so  much  want  to  know  for  ordinary 
purposes  the  total  sodium  carlionate  in  his  black  ash 
as  how  much  could  in  practical  working  be  dissolved 
out  by  water  ;  the  proportion  retained  undissolved 
as  double  carbonate  of  soilium  and  calcium  being  of 
less  moment  to  him.  Similarly  in  the  case  of  the 
preparation  of  iiniuiue,  he  thought  the  Chairman 
would  agree  with  him  that  usually  it  was  the  amount 
of  quinine  that  could  be  extracted  by  practical 
working  processes  that  was  important  rather  than 
the  determination  of  the  absolute  quantity  of  quinine 
in  the  bark  by  some  method  not  available  in  actual 
manufacture.  He  was,  therefore,  desirous  of  learn- 
ing what  relation  the  results  of  these  rough  practical 
tests  bore  to  those  of  the  refined  methods  described 
by  Mr.  Hehner. 

Mr.  W.  F.  Reid  said  that  with  the  permission  of 
the  Chairman  he  woidd  answer  Dr.  Wriglit's  question 
at  once.  The  practical  yield  was  always  lower, 
because  of  the  solubility  of  the  nitroglycerin  in  the 
acids  which  were  )ised  to  nitrate  it.  They  had  tried 
to  precipitate  the  nitroglycerin  from  the  acids  by 
dilution  with  watei',  but  had  found  it  to  he  also  to 
some  extent  soluble  in  the  acid  water  ;  so  that  only  a 
small  proportion  of  the  dissolved  nitroglycerin  could 
be  recovered  in  that  way.  The  best  method  was  to 
freeze  the  solution.  He  was  quite  aware  that  the 
tests  he  had  described  could  not  be  considered 
accurate  quantitative  methods  ;  but  they  were  tests 
which  enabled  manufactiu-ei-s  to  know  what  results 
to  expect  in  actual  working,  those  results  being 
always  considerably  below  the  theoretical  yield  of 
pure  glycerin, — roughly  speaking,  he  would  say  at 
least  .")  per  cent,  below  it. 

Mr.  S.  Hall  iE.  Rider  Cook  and  Co.)  said  that 
he  could  confirm  Dr.  Wrighfs  remark  that  there 
was  very  little  loss  of  glycerin  in  evaporating  dilute 
solutions — u])  to  about  75  or  8(i  per  cent.  That  was 
his  experience  of  working  on  the  large  scale.  He 
had  tested  large  quantities  of  lyes,  and  determined 
the  glycerin  by  the  lead  method,  and  had  usually 
found  the  loss  from  an  SO  per  cent,  solution  to  be 
under  1  per  cent. 

Mr.  Heunkr,  in  reply,  said  that  his  paper  was 
strictly  confined  to  the  estimation  of  glycerin  in 
cnulc  glycerides,  whereas  the  remarks  of  Mr.  Reid 
related  almost  entirely  to  the  testing  of   dynamite 


glycerins,  which  was  quite  a  different  matter.  The 
fitness  of  a  glycerin  for  dyinimite  manufactiu'e 
depended  upon  its  juiritij.  Such  glycerins  should  not 
C(mtain  more  than  mere  traces  of  salts,  whereas  all 
the  glycerins  he  had  spoken  of  contained  about 
10  per  cent,  of  salts,  fie  might  tluis  dispose  of 
Mr.  Reid  s  remarks  as  being  founded  on  a  mis- 
conception of  the  purpose  of  his  paper.  But  apart 
from  that,  he  felt  bound  to  protest  against  the  idea 
tliat  the  practical  results  of  distillation  should  over- 
ride the  scientific  methods  of  estimating  the  glycerin 
itself.  If  he,  as  an  analyst,  was  required  to  state 
the  amount  of  loss  of  glycerin  which  every  manu- 
facturer would  inctu-  in  working,  he  would  prefer  to 
give  up  glycerin  analysis  altogether.  The  amount 
of  loss  must  depend  tiijou  careful  or  careless  working  ; 
in  the  one  case  it  might  be  very  low,  in  the  other 
case  very  high  ;  but  that  was  the  manufacturer's 
business  and  uot  the  analyst's.  It  must  be  remem- 
Ijered  that  the  glycerin  industry  was  comparatively 
new.  If  they  allowed  the  theory  to  take  root  that 
although  there  was  a  certain  percentage  of  glycerin 
present,  manufacturers  could  only  expect  to  get  out 
so  much  less,  improvement  would  be  stopped  and 
the  whole  industry  would  go  to  sleep.  Manufac- 
turer's ought  to  get  nil  out  if  possible,  aud  therefore 
he  endeavoured  to  tell  them  exactly  how  much  was 
present. 

Mr.  A.  H.  HuTciiixsoN  inquired  whether  Mr.  Heh- 
ner's cnide  glycerins  were  alkaline,  acid,  or  neutral. 
To  which  Mr.  Hehner  replied  that  they  were  generally 
alkaline  ;  but  that  their  condition  in  that  respect 
depended  on  the  stage  at  which  they  were  received 
from  the  manufactui'er. 

The  CiiAiRMAX,  in  proposing  a  vote  of  thanks  to 
the  author,  said  that  he  symj)athised  with  the  views 
of  both  Mr.  Hehner  and  Dr.  Wright.  It  was  desh'able 
that  the  manufactiu'er  should  be  informed  on  both 
points : — What  the  crude  material  he  bought  con- 
sisted of,  and  wliat  he  ought  to  get  out  of  it  ;  aud 
the  nearer  he  got  his  practical  results  to  agree  with 
what  they  ought  to  be  the  better  for  him.  There 
were  certain  analytical  processes  which  were  not 
commendable  theoretically,  but  which  were  useful 
because  manufacturers  knew  what  they  meant ;  and 
in  his  opinion  it  was  better  to  have  even  an  imperfect 
analysis  of  i-diistnnl  inaccuracy  than  to  have  an 
uncertain  analysis  of  theoretical  accuracy. 


«etceee":ci 


Mr.  Chowder  then  opened  the  discussion  of  which 
he  had  given  notice,  and  in  doing  so,  said  that  he 
had  introduced  the  subject  in  this  way  rather  than 
by  the  usual  method  of  reading  a  paper,  he  having 
noticed  in  the  Eiir/liici'i-  that  such  a  course  was  being 
pursued  by  one  of  the  American  Societies,  in  which 
any  member  was  at  liberty  to  raise  a  question  of 
general  interest  to  the  Society,  and  to  have  it  dis- 
cussed under  certain  regulations.  It  was  for  the 
members  to  say  whether  they  thought  it  desirable 
that  questions  should  be  raised  and  discussed  in  a 
similar  way  in  this  Society.  He  had  selected  this 
particular  subject,  having  experienced  considerable 
irregularity  in  the  working  of  sulphuric  acid  cham- 
bers in  summer  time.  Some  manufacturers  had 
assured  him  that  if  the  acid  was  cooled,  say  to  40° 
or  50^  Fall ,  before  going  down  the  Gay-Lussac 
tower,  a  l)etter  absoiiition  would  be  obtained  than 
with  an  acid  at  120  Fah.  But  on  reflection  the 
matter  did  uot  appear  to  be  quite  so  certain.     If  hot 
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hydrochloric  acid  was  run  down  a  tower,  and  ammonia 
passed  iu,  the  acid  and  ammonia  would  combine, 
probably  as  well  as  if  a  cooler  solution  were  used. 
On  the  other  hand,  if  carbonic  acid  was  passed  into 
the  tower  with  hot  water,  no  absorption  would 
result,  whereas  an  absorption  could  be  obtained  by 
using  cold  water.  He  thought  the  diBerence  arose 
from  the  fact  that  iu  the  one  case  nothing  but  a 
weak  solution  occiu'red,  whereas  in  the  other  a  tixed 
suljstance  (ammonium  chloride)  was  formed.  In 
passing  nitrous  acid  through  sulphuric  acid  one  got 
a  similar  result,  \'iz.,  a  fixed  and  stable  substance. 
That  it  was  stable  he  thought  there  could  be  no 
doubt.  Lunge  so  stated  it,  and  he  had  himself 
made  experiments  confirming  Ltxnge's  statement. 
He  had  taken  strong  nitrous  acid  solution  in  SO3 
from  the  Gay-Lussac  tower,  and  heated  it  to  about 
1220-  Fah.  for  nine  hours.  He  had  tested  the  acid 
before  and  after  heating,  and  found  no  diflference  in 
the  quantity  of  nitrous  acid  in  it,  thus  showing  that 
nitrous  acid  was  held  with  great  tenacity.  If  he  had 
raised  the  temperature  of  a  solution  of  carbonic  acid 
to  any  extent  the  acid  would  have  passed  off  at  once. 
He  therefore  asked  whether  any  members  had 
expei'ience  as  to  the  'maximum  temperature  at  which 
acid  coulil  be  economically  absorbed  in  the  Gay- 
Lussac  tower ;  and  if  a  much  better  absorption 
cotild  be  got  at  a  vei^y  low  temperatiu'e,  then  what 
was  the  best  way  of  producing  that  temj)erature. 
Under  ordinary  ehcumstances  the  cooling  water  was 
taken  from  the  ground  or  from  the  water  company's 
mains,  and  was  at  about  the  same  temparature  as 
the  atmosphere  at  the  time,  so  that  under  such 
conditions  one  could  not  get  a  temperatiu-e  lower 
than  that  of  the  water — indeed,  the  difficulty  was  to 
get  it  even  as  low  as  that. 

The  Chauoian  hoped  that  any  members  who  had 
practical  experience  on  the  subject  would  give  the 
meeting  the  benefit  of  it.  The  question  was  one  of  con- 
siderable interest  and  importance.  Of  course,  there 
was  a  distinction  to  be  made  between  mere  solution 
and  combination,  whether  molecular  or  chemical. 
In  fact,  the  whole  question  of  successful  condensa- 
tion depended  ujpon  whether  one  was  dealing  with  a 
mere  solution  or  a  combination  of  a  closer  and  more 
permanent  character, 

IMr.  B.  E.  B.  IsEWLANDs  regretted  that  his  friend, 
Mr.  Crowder,  had  chosen  this  method  of  raising  the 
question  of  acid  absorption.  It  was,  he  thought,  an 
undesu'able  course  to  take,  because  it  placed  mem- 
bers who  had  special  knowledge  of  the  subject  in  an 
awkward  and  false  position.  If  Mr.  Crowder  had 
read  a  paper  on  the  subject  and  had  given  the 
Society  the  benefit  of  a  full  description  of  his  own 
work  in  connexion  with  it,  there  would  probably 
have  been  a  large  meeting  and  an  ample  i.Uscussion, 
by  which  all  parties  interested  would  have  profited. 
But  he  felt  sur-e  that  those  members  who  were  best 
qualified  to  speak  were  adverse  to  impairing  their 
knowledge  in  this  way.  With  respect  to  Mr.  Crow- 
der's  own  remarks  on  the  subject,  he  did  not  think 
that  the  experiment  on  hot  nitrous  ^itriol  had  much 
healing  on  the  question  at  issue.  The  fact  that 
vitriol  could  contain  certain  comi:)ouuds  of  nitrogen 
in  a  combined  state  was  admitted.  It  was  not  a  case 
of  mere  solution,  and  it  was  well  known  that  such 
comijounds  were  not  decomposed  by  moderate  heat- 
ing. But  whether  or  not  nitrous  gases  could  be 
absorbed  by  vitriol  at  a  high  temperatiu-e  was  quite  a 
different  matter,  which  had  not,  he  thought,  been 
decided  by  Mr.  Crowder's  experiment.  He  had 
himself  a  strong  behef,  founded  on  experience,  that 
the  acid  could  not  Vie  got  too  cold.     He  also  thought 


that  the  method  now  generally  used  for  cooling  the 
acid,  by  circulating  it  through  channels  having 
partitions  of  lead  dividing  the  acid  from  a  current  of 
cold  water,  was  by  no  means  a  good  one.  The  mere 
fact  that  lead  possessed  only  about  one-fifth  the  heat- 
conducting  power  of  copper  showed  that  it  was  a  bad 
material  for  such  a  piu-pose.  Although  the  water 
often  entered  the  apparatus  at  the  freezing  point  and 
was  iu  contact  with  acid  of  about  290",  it  seldom  left 
it  at  a  higher  temperatiu'e  than  l.iiO°.  If  the  end  of 
the  ajiparatus  were  made  of  copper,  and  the  acid  at 
1-tO-'  or  150-  were  made  to  pass  through  it,  the 
©iDeratiou  of  cooHng  would  be  greatly  facilitated 
and  the  acid  would  be  reduced  to  a  temperature 
approaching  that  of  the  water  used  for  cooling  it. 

Mr.  C.  C.  HuTCHiKSON  inquired  how  the  nitrous 
acid  would  act  on  the  copper  tubing,  to  which 
Ml'.  Newlauds  reijlied  that  inasmuch  as  he  was 
speaking  of  acid  which  had  left  the  Glover  tower,  he 
assumed  it  to  be  sidphiu'ous  and  not  nitrous. 

Mr.  C.  C.  Hutchinson  said  that  copper  tubes  were 
now  obtainable  up  to  9  inches  in  diameter,  and  he 
hoped  in  a  few  years'  time  to  see  brazed  copper  tubes 
go  out  of  existence  altogether. 

Mr.  B.  E.  B.  Newland.s  further  remarked  that  it 
was  weU  kuowu,  too,  that  sulphuric  acid  could  be, 
and  was,  at  ordinary  temperatiu-es,  safely  carried  in 
copper  drums. 

Mr.  Ceowdek,  in  replying,  thanked  Mr.  Newlands 
for  his  valuable  contribution  to  the  discussion.  He 
regretted  that  so  few  members  had  taken  part  in  it, 
but  supposed  that  was  due  to  the  feeling  suggested 
by  Mr.  Newlands.  "With  regard  to  what  had  been 
said  about  copper  tubes,  he  must  confess  that  he 
would  be  somewhat  afraid  to  pass  warm  stilphmic 
througli  them.  He  knew  that  acid,  after  cooling, 
could  be  conveyed  by  railway  in  copper  vessels,  and 
had  himself  used  large  copper  tanks  on  wheels  for 
that  purfiose.  But  then  the  copper  was  from  |  to 
2  inch  thick. 

Mr.  Xewlands  said  that  there  was  no  action  on 
such  drums,  and  their  thickness  affected  only  their 
strength. 

Mr.  Ckowdeh,  continuing,  said  the  great  difficulty 
was  to  continue  the  cooling  of  the  acid  below  100''  or 
120"  Fall.  The  nearer  the  temperatiires  of  the  acid 
and  the  water  approached,  the  more  difficult  it 
became  to  fui'ther  reduce  that  of  the  acid. 
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Mcvling  held  Wednesilaij,  9th  Januari)  1889,  al 
University  College,  Broivnlow  Street. 


IlH.  F.  IIURTEU    IN   THE   CHAIR. 


THE  PARNELL  AND  SIJIPSON  ALKALI  AND 
SULPHUR  PROCESS. 

JIY    K.   I'AK.NELL,  F.C.S. 

The  subject  of  the  paper  I  have  the  honour  to  read 
before  this  Section  of  our  Society  this  eveuiug  is  a 
process  for  the  manufacture  of  alkali  by  means  of 
carbonic  iieiil  gas  from  brine  and  ammonium  sulpliide, 
w-ith  the  recovery  of  the  sulphuretted  liydrogen 
evolved  in  the  reaction,  the  ammonium  suliiliide 
being  produced  by  the  distillation  of  the  ammonium 
chloride  produced  in  the  process  with  Leblanc  alkali 
waste.  The  first  patents  in  connexion  \rith  this 
process  were  taken  out  early  in  18S.">,  since  which 
time  the  practical  dcveloi^meut  hits  suggested  several 
important  alternative  methods  and  improvements, 
and  the  total  number  of  patents  now  amounts  to 
about  15. 

The  process  closely  coiTesponds  to  the  well-known 
ammonia-alkali  process,  bicarbonate  of  soda  being 
precipitated  from  the  brine  and  ammonium  sulijhide 
by  the  action  of  the  carbonic  acid  in  the  same  way  as 
it  is  from  brine  and  ammonia  in  the  onlinary  process, 
while  calcium  sulphide  or  Leblanc  alkali  waste  takes 
the  place  of  lime  in  the  distilling  operation. 

In  order  clearly  to  e.xi>liun  the  working  of  our 
process,  and  also  for  purjjoses  of  comparison,  it  may 
be  well  to  firet  briefly  describe  the  most  successful 
method  of  working  the  ordinary  ammonia  process, 
namely,  the  system  introduced  by  M.  Solvay,  which 
is  now  so  largely  used  in  this  country,  on  the 
Continent,  and  in  America. 

The  ammoniiuu  chloride  liquor  is  introduced  in  a 
continuous  flow  into  the  top  of  a  vertical  tower  of 
wrought  or  cast-iron,  about  8  feet  diameter,  and  about 
40  feet  high  ;  this  tower  is  divided  into  compartments, 
communicating  w'ith  each  other  by  suitalile  openings. 
Milk  of  lime  at  the  same  time  is  continuously  fed  in 
such  proportion  as  to  decompose  the  whole  of  the 
ammonium  chloride,  and  steam  is  admitted  at  the 
bottom.  The  ammonia  liberated  by  the  lime  passes 
ofl'  in  the  form  of  gas  from  the  upper  part  of  the 
still,  and  is  condensed  in  brine  in  a  suitable  cooUng 
apparatus.  By  the  tijne  the  liquor  reaches  the 
bottom  of  the  still  it  is  thoroughly  freed  from 
ammonia  by  the  ascentling  steam,  and  is  from  time 
to  time  drawn  ofl"  and  allowed  to  run  to  waste.  Tliis 
comprises  the  distilling  operation. 

The  next  operation  in  the  process  is  the  carbona- 
tion  of  the  ammoniated  brine,  and  it  is  with  the 
method  of  carrying  out  this  that  the  name  of 
M.  Solvay  is  specially  associated.  The  ammoniated 
brine  is  fed  into  the  top  of  vertical  towers  made  of 
cast  iron  rings,  .5  or  6  feet  in  diameter,  and  of  a  total 
height  of  50  or  60  feet.  These  towers  are  di-v-ided 
into  compartments  by  iron  plates,  with  a  central  hole 
about  6  inches  in  diameter  ;  in  each  comjiartment  is 
placed  a  large  dish-shaped  perforated  "  mushroom," 
as  it  is  generally  termed,  with  its  convex  side  upper- 
most. Carbonic  acid  gas,  from  the  lime  kiln  in 
which  the  Ume  for  the  tlistilling  operation  is  burnt, 
is  forced  in  at  the  bottom  of  the  tower  by  means  of  a 
pumping  engine,  and  as  will  be  readily  understood 
from  the  construction  of  the  apparatus,  is  brought 


into  the  most  intimate  contact  with  the  liquor  in  its 
passage  up  the  tower,  being  alternately  drawn 
towards  the  centre  in  its  passage  through  the  holes 
in  the  plates,  and  distributed  in  each  compartment 
by  the  perforated  mushrooms.  The  carbonated 
li(luor  with  the  sodiiim  bicarbonate  in  suspension  is 
drawn  off  from  time  to  time  from  the  bottom  of  the 
tower,  nm  on  to  Alters,  and  the  bicarbonate  washed; 
the  latter  is  then  ready  for  the  drying  operation  of 
which  I  shall  speak  later.  The  licjuor,  consisting 
chiefly  of  ammonium  chloride,  is  used  in  the  distill, 
ing  operation  before  described.  Fresh  ammoniated 
brine  is  periodically  introduced  into  the  Solvay 
tower,  so  that  practically  the  carbouating  opci'atiou 
is  a  continuous  one.  The  proportion  of  carboidc 
acid  ab.sorbed  iu  the  passage  through  the  tower 
varies  with  the  speed  at  which  it  is  forced  through, 
but  I  believe  that  the  latter  is  so  regulated  that 
about  90  per  cent,  shall  become  available,  the  kiln 
gas,  containing  say  about  30  per  cent,  carbonic  acid 
on  entering,  while  the  escaping  gas  contains  about 
3  per  cent.  These  latter  gases  are  impregnated 
with  gaseous  ammonia  talieii  up  from  the  ammoniated 
brine,  to  arrest  which  they  are  passed  through  a 
wash-tower  containing  brine,  which  latter  is  em- 
ployed subsequently  in  the  absorbing  apparatus 
connected  with  the  still. 

The  sodium  bicarbonate  produced  in  this  operation 
cannot  be  altogether  freed  from  ammonia  by  the 
simple  process  of  washing,  a  proportion  of  the  latter 
invariably  existing  as  ammonium  bicarbonate,  which 
is  not  much  more  soluble  than  the  sodium  bicarbonate 
itself. 

In  order  to  recover  this  ammonia,  the  material  is 
heated  in  a  suitable  drying  apparatus,  when  the 
sodium  bicarbonate  loses  one  of  its  two  equivalents 
of  carbonic  acid,  and  the  ammonium  compounds  are 
driven  off  in  the  gaseous  state.  The  escaping  gases 
are  cooled,  washed  with  brine  to  arrest  the  ammonia, 
and,  when  care  has  been  taken  to  keep  them  of 
suitable  richness  in  carbonic  acid,  are  ag.iin  employed 
in  the  carbouating  operation.  The  sodium  carbonate, 
thus  freed  from  ammonia  and  excess  of  cai'bonic 
acid,  is  then  ready  for  the  finishing  furnace.  This, 
briefly  described,  is  the  Solvay  system  of  mauufac- 
tiuing  alkali  by  the  ammonia-soda  process.  Now,  in 
carrying  out  our  process,  we  have  flrst  of  all  a 
dittereut  class  of  material  to  deal  with  iu  the  distilling 
operation  ;  and  secondly,  we  have  so  to  conduct  the 
carbouating  operation  as  to  obtain  sulphuretted 
hydrogen  of  suitable  strength  for  the  manufacture  of 
sulphiu'  or  sulphiu-ie  acid. 

To  describe  in  detail  the  various  steps  by  which 
we  aiTived  at  our  present  plan  of  working  would 
occupy  too  much  of  your  time  this  evening.  We 
began  by  following  tolerably  closely  the  methods 
adopted  by  M.  Solvay,  but  soon  found  that  great 
changes  were  necessai-y.  In  order  to  make  use 
of  a  vertical  still  it  is  necessary  to  subject  the 
waste  to  some  preliminary  treatment.  The  ilis- 
tilling  system  we  are  now  employing  Jias  not 
this  objection,  and  so  far  has  worked  satisfactorily. 
It  ('(msists  simply  of  four  wrought-iron  vessels 
20  feet  by  8  feel,  so  arranged  and  connected  that 
steam  can  be  admitted  to  any  one  of  them  and  passed 
in  succession  through  the  remainder  in  series.  A 
charge  of  ammonium  chloride  and  waste  is  introduced 
into  each  vessel  iu  turn,  the  system  being  worked  on 
the  imnciple  of  vats,  so  that  the  steam  always  enters 
the  vessel  containing  the  charge  nearest  being 
finished.  The  ammonium  sulphide  vapour,  with 
sufiioient  steam  to  prevent  the  condensation  of  solid 
crystal,  passes  from  the  final  vessel  of  the  series,  and 
is  conducted  through  cooling  pipes  to  a   vessel  in 
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which  it  mixes  with  brine.     The  cost  of  this  distilling 
operation,  as  far  as  I  can  ascertain,  corresponds  very 
closely  with  that  of  the  ordinary  process  ;  we  save  i 
the   labour  of   the  preparation  of  the  milk  of  lime  i 
incurred  in  the  ordinary  process  ;  that  of  i-aising  and  1 
tiUing  in  the  Leblanc  waste  is  no  greater  than  this,   1 
hut   on  the  other  hand  the  weight  of   the   residue 
to  be  finally  disposed  of  is  I'educefl  by  about  -l-j  per 
cent. 

The  condensed  ammonium  sulphide  and  brine  is 
passed  into  vessels  for  final  saturation  with  common 
salt,  and  after  settling  is  ready  for  the  carbouators. 
The  propoi-tion  between  the  salt  and  the  ammonium 
sulphide  is  cai'efully  adjusted  to  a  constant  point, 
which  latter  will  vary  somewhat,  as  in  the  ordinary 
process,  with  the  relative  value  of  the  materials 
employed ;  if  the  proportion  of  ammonia  is  in- 
creased  the  waste  of  the  latter  rises,  while  the 
amount  of  salt  used  per  ton  of  ash  made  is  reduced. 
The  proportion  we  use  is  about  65  grms.  ammonia 
as  ammonium  sulpliide  to  240  grms.  salt  per  Uti-e. 
If  these  tignres  be  compared  with  the  corresponding 
ones  of  ammonia  and  brine,  it  will  be  seen  that 
they  are  weaker ;  this,  however,  is  simply  due  to  the 
volume  being  increased  owing  to  the  iiresence  of 
sulphur,  so  that  the  composition  of  the  finished 
liquor  cau  be  made  the  same  in  both  cases. 

We  now  come  to  the  carbouating  operation.  As 
before  explained  we  have  to  conduct  this  in  such 
a  manner  as  to  obtain  all  the  sulphur  in  the  fonn 
of  sidphuretted  hydrogen  of  suitable  richness  for 
the  manufacture  of  sulphur  or  sulphuric  acid,  the 
strength  we  aim  at  being  from  30  to  35  per  cent. 
This  strength  cannot  be  reached  with  a  single 
carbonator  of  the  Solvay  design  when  only  ordinary 
kiln  gas  is  used,  not  only  on  account  of  some  of 
the  carbonic  acid  passing  through  unabsorbed,  but 
owing  to  the  formation  of  bicarbonate  of  soda  being 
necessaiy,  so  that  only  one  equivalent  of  sulphiu'etted 
hydrogen  is  evolved  for  two  equivalents  of  carbonic 
aeid  absorbed.  We  found,  however,  that  by  careful 
working  it  was  possible  to  carljonate  the  liquors 
to  a  considerable  extent  without  any  evolution  what- 
ever of  sulphuretted  hydrogen  or  escape  of  carbonic 
acid  with  the  inert  gases,  and  that  subsequently 
sulphuretted  hydi-ogen  of  a  richness  suitable  for  ' 
our  piupose  could  be  obtained.  This  action  may 
be  represented  as,  first,  the  conversion  of  two  equiva- 
lents of  ammonium  sulphide  into  one  equivalent 
of  ammonium  bicarbonate  and  one  equivalent  of 
ammonium  sulphydi-ate,  and,  secondly,  the  decom- 
position of  the  sulphydrate — 

ia.)  2  (NH^joS  +  CO.  +  HjO  =  NH^HCOs  +  NH^HS. 

(6.)  NH^HS  +  CO.  +  HoO  =  NH^HCOj  +  HoS. 

In  applying  this  principle  we  employ  a  plant  con- 
sisting of  nine  vessels  or  carbouators  with  connexions, 
so  that  gas  may  be  forced  into  any  one  of  them,  and 
from  it  thi'ough  the  remainder  in  series.  Besides  the 
outlet  leading  to  the  next  vessel,  each  one  has  two 
other  outlets  into  two  mains  connected  with  two 
washers  for  arresting  ammonia  ;  all  these  connexions 
can  be  opened  and  closed  at  pleasiu'e.  The  car- 
bouators ivre  small  Solvay  towers  2-1  feet  high, 
provided  with  plates  and  mushrooms.  Eight  car- 
bouators are  in  operation  at  the  same  time  in  two 
sets  of  fom-,  one  set  preliminary  carbouating,  and 
carrying  out  the  action  rej) resented  in  the  formula 
(a),  and  sending  inert  gases  into  one  main,  while 
the  other  set  is  constantly  sending  off  sulphuretted 
hydrogen  as  shown  in  formula  {h),  kiln  gas  being 
admitted  to  the  first  carbonator  of  each  series. 
The  connexions  are  so  changed  iu  the  progress  of 
working  that  each  carbonator,  from  the  time   it  is 


charged  with  fresh  liquor  to  the  time  it  is  finished 
and  ready  for  running  oft',  passes  through  the  whole 
of  the  two  series,  beginning  with  the  fourth  of  the 
preliminary  series,  and  so  on  to  the  first,  and  then 
from  the  fourth  to  the  lii'st  of  the  final  series,  the 
first  of  the  series  in  each  case  representing  the  one 
at  which  the  gas  enters.  With  this  plan  of  working 
there  is  no  occasion  for  any  cai'bonator  at  any  time 
to  be  standing  idle,  except  for  the  piu-pose  of 
emptying  and  refilling,  and  further  we  have  not 
the  disadvantages  of  the  varying  pressures  that  we 
should  have  on  the  system  if  we  varied  the  number 
of  vessels  through  which  the  gas  had  to  pass.  The 
change  in  the  composition  of  the  liquor  in  a 
carbonator  due  to  the  action  of  the  carbonic  acid  as 
it  passes  through  the  two  series  may  be  explained  by 
this  diagram.  The  eight  rectangular  spaces  repre- 
sent the  composition  of  the  liquor  in  each  vessel 
from  the  time  it  is  first  connected  to  the  next 
change,  that  on  the  left  being  the  fresh  liquor,  and 
that  on  the  left  the  finished.  The  horizontal  lines 
represent  the  lengths  of  equivalents.  Since  each 
tower  becomes  in  turn  the  foui-th,  third,  second, 
and  first  of  the  preliminary  series,  and  then  the 
fourth,  third,  second,  and  first  of  the  final,  wo  may 
i-egard  the  liquor  as  travelling  from  left  to  right. 
When  first  connected  the  liquor  contains  one  equiva- 
lent of  H;S  and  no  CO; ;  for  a  time  the  proportion  of 
the  former  increases,  and  then  again  falls  until,  on 
leaving  the  preliminary  series,  it  is  the  same  as 
starting.  The  carbonic  acid  entering  at  the  first 
vessel  practically  never  reaches  the  fourth,  being 
almost  entirely  absorbed  in  the  fii'st  and  second  :  on 
the  point  of  the  change  from  the  preliminary  to  the 
final  carbouating,  the  proportion  stands  as  in  the 
case  of  the  sulphiu-etted  hydi'ogen,  at  one  eciuivaleut, 
which  represents  the  theoretical  composition  of  the 
liquor  regular  supplied  to  the  final  series. 

This  diagram  represents  the  action  of  i^ure  carbonic 
acid  on  pure  ammonium  sTdphide.  In  practice  the 
latter  always  contains  some  carbonate,  and  rather 
less  than  an  equivalent  of  sulphuretted  hydrogen ; 
also,  owing  to  the  presence  of  inert  gases  with  the 
carbonic  acid,  the  practical  maximum  point  of 
satui'ation  is  rather  less  than  the  two  equivalents 
theoretically  possible.  The  nine  towers  we  have 
now  at  work  with  kiln  gas  30  per  cent,  give  a  steady 
flow  of  sulphiu'etted  hydrogen  of  25  per  tent.,  and 
are  able  to  produce  16  to  18  tons  58  per  cent,  ash 
per  2-1  hours.  When  the  kibi  gas  is  supplemented  by 
the  strong  carbonic  acid  from  the  decomposers,  the 
sulphiu-etted  hydrogen  is  proportionately  stronger, 
and  the  tm-n-out  of  the  towers  greater.  The  gases 
on  leaving  the  cai'bonators  are  passed  through  wash- 
towers  to  arrest  ammonia,  as  before  mentioned. 
The  wash-towers  we  employ  are  divided  into  two 
compartments,  each  containing  brine  to  a  depth  of 
about  6  feet,  and  connected  so  that  the  gases  pass 
first  through  the  lower  one  and  then  the  upper 
one.  The  lower  compartment  from  time  to  time  is 
emptied,  the  liquor  in  the  upper  one  run  into  it, 
and  fresh  brine  introduced  above. 

The  finished  liquor  from  the  carbouators  with  the 
sodium  bicarV)Onate  in  suspension  is  run  on  to  filters, 
washed  with  water,  and  dried,  as  far  as  practicable, 
with  a  vacuum  pump. 

The  next  oijeration  is  tli'ying  and  decomposing 
this  crude  bicarbonate.  This  is  done  in  a  ch-cular 
iron  vessel  -with  a  fiat  bottom  made  of  cast-iron 
plates.  It  is  provided  with  powerful  stirring 
apparatus,  with  scrapers  so  adjusted  as  to  keep  the 
bottom  clean  and  free  from  scale,  which  is  very  apt 
to  be  formed  if  the  bicarbonate  is  at  all  too  wet. 
Heat  is  apfilicd  underneath  and  around  the  vessel. 
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The  esonpiiiK  giises  and  steam  are  ilrinvn  off  by 
luoaus  of  u  pump  through  n  coolinfif  apparatus  aud 
washer,  wliero  tlie  ammonia  is  caught.  The  car- 
bonate of  soda,  when  dry,  is  ready  for  tlie  iiiiisliing 
furnace. 

In  the  ordinary  ammonia  j^rocess  the  carbonic  acid 
evolved  in  this  operation,  after  being  freed  from 
ammonia,  is  generally  of  snch  streugtli  that  it  may 
be  advantageously  employed  again  iu  the  ciirbonating 
towers.  The  admission  of  a  certain  amount  of  air  to 
the  vessel  is  desirable  as  it  facilitates  the  drying,  so 
that  undiluted  carbonic  acid  is  not  obtained.  In 
our  process,  however,  any  admixture  of  air  with  the 
ga.ses  going  to  the  carl)ouators  must  be  avoided,  the 
result  of  which  would  be  oxidation  of  the  sulphide, 
aud  contamination  of  the  liual  iish  with  sulphate. 
In  order  to  utilise  the  carbonic  acid  from  our  decom- 
poser, therefore,  we  are  arranging  to  admit  a 
certain  proportion  of  kiln  gas  instead  of  air,  and  so 
prevent  any  access  of  oxygen. 

In  comparing  the  working  of  our  process  with  that 
of  the  ordinary  ammonia  one,  it  will  be  seen  that 
as  far  as  labour  is  concerned  wo  are  under  no  dis- 
advantage. In  some  particulars  it  may  V)e  a  trifle 
higher,  but  this  is  compeusateil  for  by  our  having 
no  milk  of  lime  to  prepare,  and  also  by  our  ha'ving 
a  I'educed  quantity  of  final  residue  to  dispose  of,  as 
compared  with  ordinary  Leblanc  waste.  The  pro- 
portion of  fuel  must  evidently  be  the  same  in  all  the 
operations  but  the  distilling  one.  In  this  we  save 
the  steam  that  is  required  to  cojinteract  the  mixing 
that  occiu's  in  the  vertical  still,  to  which  I  before 
referred,  while  more  steam  is  required  for  the 
decomposition.  The  net  result  I  Ijelieve  to  be  about 
the  same. 

The  proportion  of  salt  used  is  the  same  iu  both 
cases,  and  the  waste  of  ammonia  should  be  no 
gi'eater.  This  loss  of  ammonia  is  the  terrible 
presence  at  the  threshold  with  which  the  ammonia- 
alkali  makers  have  most  successfully  warned  oflf 
ntliers  from  following.  No  doubt  every  manvifac- 
turer  in  .starting  an  ammonia  process,  unless  ably 
assisted  by  scjme  who  have  already  gained  experience, 
has  had  to  pay  dearly  for  it  ;  but  with  proi^er 
guidance  and  careful  management,  and,  of  course,  a 
carefully-ei'ected  plant,  no  unreasonable  loss  should 
take  place.  The  strictly  chemicral  losses,  such  as  the 
ammonia  carried  off  by  the  escaping  gases,  and  in 
the  sj)ent  licjuor  from  the  still,  can  easily  be  checked 
and  determined.  In  my  experience,  however, 
unreasonable  losses  have  been  chieHy  due  to  acci- 
dental leakages  and  ovei-flows,  mainly  due  to  care- 
lessness and  inexperience  on  the  part  of  workmen. 
Arrangements  shovild  therefore  be  made  to  render 
such  losses  impossible,  such  as  having  efficient 
means  for  catching  drijipings  from  the  pumps, 
taps,  A-c,  preserving  them  from  contact  with  the  air, 
and  ret\irning  them  immediately  to  the  process. 
The  great  principle  to  be  grasped  by  all  connected 
with  tlie  management  of  the  process  is  that  no  loss 
of  ammonia  is  so  trifling  that  it  may  be  disregarded, 
and  when  once  this  idea  is  grasped,  the  most  ordi- 
nary intelligence  will  suggest  means  of  aiTesting  it. 

In  the  ordinary  jirocess,  the  loss,  I  believe, 
corresponds  to  about  three  parts  of  ammonium 
sulphate  per  100  of  58  per  cent.  ash. 

I  spoke  before  of  the  importance  of  preventing 
oxygen  from  coming  in  contact  with  our  sidphide 
liquors,  the  result  of  which  would  be  preci])itation 
of  sulphur  with  the  sodium  bicarbonate  and,  Anally, 
formation  of  sodium  sulphate  in  th(^  soda  ash. 
To  prevent  this  we  work  our  lime  kiln  so  as  always 
to  have  a  little  carbonic  oxide,  and  can  easily 
manage  to  keep  the  oxygen  under  '2  per  cent.     Our 


stock  tanks  and  saturators  ai'c  connected,  through  a 
scrubber,  with  the  gas  holder,  so  that  gas,  aud  not 
air,  shall  enter  them  when  liquor  is  drawn  ofl'.  A 
little  sulpliati^  is  always  I'ouuil  in  the  finished  ash, 
but  with  (direful  and  rogidar  working  this  can  be 
kept  down  to  about  0  25  per  cent. 

The  wear  and  tear  of  plant  secuns  to  be  incon- 
siderable ;  a  short  time  ago  we  took  down  a  Solvay 
tower  that  had  been  worked  very  ii-regnlarly  for 
about  12  mouths.  The  interior  surface  of  the  rings 
did  not  show  the  faintest  sign  of  any  corrosive 
action,  the  sharp  edge  of  a  ruu-oii'  connexion,  for 
example,  being  as  perfect  as  when  fresh  from  the 
ibundry ;  shoidd,  however,  any  liijuor  come  in 
contact  with  the  outer  surface,  oxidation  of  the 
iron  takes  place  very  rapidly.  We,  therefore,  are 
particular  about  tarring  all  vessels  im  the  outside. 
The  action  on  the  wrought  iron  in  the  distilling 
plant  seems  also  very  trifling  ;  we  have  had  one 
vessel  employed  steadily  for  about  nine  months, 
and  can  detect  no  sign  of  wear  and  tear. 

We  are  now,  therefore,  in  a  position  to  clearly 
demonstrate  to  the  Leblanc  makers  the  immense 
value  to  them  of  this  process.  For  years  past  we 
have  had  to  face  a  ruinous  competition  with  the 
ammonia-alkali  makers,  in  which  they  have  severely 
suffered ;  with  the  help  of  our  process,  however, 
the  conditions  of  the  struggle  are  entirely  altered. 
We  have  an  ammonia-alkali  process,  practically 
identical  with  the  ordinary  one  as  far  as  consump- 
tion of  salt,  fuel,  and  ammonia,  aud  expentliture  on 
labour  are  concerned  ;  we  have  an  entire  saving  of 
lime,  used  iu  the  ordinary  process ;  and  we  obtain 
the  sulphur  from  our  Leblanc  waste  in  the  form  of 
sulphuretted  hydrogen,  absolutely  free  of  cost.  A 
simple  calculation  will  show  that  l)y  it,  if  we  credit 
the  alkali  produced  with  the  sulphur  we  can  recover, 
aud  the  lime  we  make,  aud  allow  amply  for  the 
excessive  price  we  have  now  to  pay  foi-  salt,  this 
alkali  can  be  made  at  a  price  far  below  what  is 
possible  by  the  ordinary  ammonia  jjrocess  worked 
under  the  most  favom'ablo  conditions 

I  have  so  far  ouly  described  the  method  of  worldug 
this  process  in  which  the  calcium  in  the  alkali 
waste  is  utilised  to  the  full  extent  in  the  distilling 
operation  ;  in  this  case  the  proportion  of  soda  ash  to 
sulphur  made  seems  to  be  about  !!i  to  1. 

Under  certain  conditions  it  might  be  desirable  to 
extract  the  sulphur  from  alkali  waste  without  making 
alkali  to  such  an  extent  as  the  above  proportion 
represents.  We  have  two  alternative  methods  of 
working  our  process  so  as  to  accomplish  this.  In 
the  first  of  these  we  pi-elirainarily  carbonate  the 
waste  itself  with  kiln  gas,  witlnmt  allowing  any  loss 
of  Bulphnr  as  sulplnu"etted  hydrogen,  aud  employ 
the  mixture  of  calcium  carbonate  aud  sulphydrate 
produced,  or  the  latter  alone  in  form  of  solution 
in  the  jilace  of  ordinary  waste  in  our  distilling 
operation. 

It  will  be  at  once  seen  that  it  the  carbouation  of 
the  waste  is  carried  out  so  as  to  convert  the  whole  of 
the  calcium  sulphide  into  calcium  carbonate  and 
sulphydrate,  a  double  yield  of  sulphur  will  be  the 
resiUt.  Our  seccmd  plan  is  to  employ  a  considerable 
excess  of  waste  in  our  distilling  operation  ;  in  doing 
so  we  find  that  this  excess  parts  with  about  75  per 
cent,  sulphur  as  sulphuretted  hydi'ogen  by  the 
simple  action  of  the  steam  under  pressure. 

The  snlplnnetted  hydrogen  we  are  converting  into 
sulphur  on  the  old  lines  of  partial  combustion  with  a 
limited  amount  of  air.  The  gas  aud  air  in  regulated 
proportions  are  introduced  into  the  npper  portion  of 
an  iron  vessel  containing  brickwork  or  other  heat- 
retaining  material,   aud  tlie  gases  l)elow  conducted 
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first  into  a  brick  chamber  where  mucli  siilpliiir  is 
deposited,  and  then  into  leaden  flues  where  a  further 
quantity  faUs  in  a  wet  and  muddy  state,  the  finally- 
escaping  gases  being  passed  thi'ough  a  wash  tower. 
The  wet  sulphiu-  in  the  flues,  as  well  as  the  liquid 
from  the  wash-tower,  is  invariably  found  to  be  mixed 
with  thionic  acids,  which,  of  coiu'se,  represents  a 
loss  of  sulphur,  unless  some  means  be  taken  to 
minimise  the  formation  of  these  acids,  or  to  recover 
the  sulphtu-  they  contain. 

In  order  to  explain  how  this  may  be  done,  it  will  be 
uecessai-y  for  me  to  enter  briefly  into  the  chemistry 
of  the  subject. 

If  sidphurous  acid  and  sulphuretted  hydrogen  be 
l)rought  in  contact  in  water,  decomposition  takes 
place,  with  formation  of  sulphur  and  tetra-  and 
pentathionic  acids.  For  a  time,  the  sulphur  is  held 
up  in  the  acid  solution  in  a  quasi-soluble  state,  biit 
as  the  proportion  of  gases  introduced  to  the  water 
increases,  this  sulphur  separates  in  a  peciiliar  form, 
very  dift'erent  from  ordiuaa-y  precipitated  sulphiu-, 
and  callable  of  again  passing  into  the  quasi-soluble 
state  on  a  further  addition  of  water. 

If  to  this  solution  a  salt  be  added,  such  as  sodium 
or  calcium  chloride,  the  sulphiu-  at  once  falls  as  a 
cui'dy  precipitate  ;  but  even  this  sulphur  is  of  a 
jjeculiar  modification,  and  to  some  extent  capable  of 
being  redissolved  in  water. 

If,  however,  the  above  acid  solution  be  neutralised 
by  an  alkali,  sulphur  of  the  ordinary  kind  is  pre- 
cijiitated. 

The  proportion  of  sulphiu-  thus  obtained  repre- 
sents only  about  65  or  70  Jjer  cent,  of  that  existing 
in  the  sulphiu-ous  acid  and  sulphuretted  hydrogen 
employed,  assuming  the  action  to  be  an'ested  when 
the  gases  cease  to  unite  with  avidity.  If,  however, 
the  acid  solution  above  be  subjected  for  a  long  time 
to  the  action  of  sulpluu-etted  hydrogen  alone,  the 
thionic  acids  become  decomposed,  with  final  forma- 
tion of  sulphur  and  water.  The  action  of  sulphiu-etted 
hydrogen  on  sidphiu-oiis  acid  in  presence  of  water 
may,  therefore,  be  divided  into  two  stages,  the  first 
rapid,  with  fonnation  of  sulphur  and  thionic  acids, 
and  the  second  very  slow,  when  these  acids  are 
decomposed. 

If  the  sulphiu-etted  hydrogen  and  sulphurous  acid 
are  brought  in  contact  in  a  neutral  saline  solution, 
sulphur  at  once  falls  ;  but  thionic  acids  are  formed 
to  the  same  extent  as  when  water  alone  is  employed 
as  a  medium. 

Thionic  acids  and  thionates  are  decomposed  in 
presence  of  water  at  a  temperatiu-e  of  about  300- 
Fahi-.,  with  formation  of  sulphuric  acid  or  a  sulphate, 
sulphur,  and  sulphiu-ous  acid. 

Now  we  apply  these  principles  in  the  following 
manner :  we  maintain  a  slight  excess  of  sulphiu-etted 
hydrogen  in  the  gases  coming  from  the  burner,  so  as, 
in  the  first  place,  to  avoid  an  excessive  formation  of 
thionates ;  the  gases  escaping  from  the  leaden  flues 
are  passed  thi-ough  a  wash-tower  fed  with  water. 

At  the  base  of  the  wash-tower  we  admit  a  small 
quantity  of  sulphurous  acid,  produced  by  the  com- 
bustion of  a  little  siilphui-etted  hydrogen,  so  regulat- 
ing it  that  the  sidphiu-  in  the  gases  escaping  from 
the  wash-tower  may  be  reduced  to  a  minimum. 
Should  the  gases  from  the  leaden  flues  at  any  time 
contain  an  excess  of  sulphui-oiis  acid,  sulphiu-etted 
hydrogen  is  introduced  to  the  wash-tower  in  the 
same  manner.  The  water  from  the  wash-tower  we 
collect  in  a  wooden  tank,  settle  out  the  sulphur  mud 
tliat  falls,  and  use  the  clear  liquor  repeatedly  in  the 
wash-tower. 

The  sulphur  mud,  as  well  as  the  mud  that  collects 
in  the  leaden  flues,  we  neutralise    with  a  suitable 


base,  such  as  milk  of  lime,  and  treat  it  in  an  ordinary 
sulphur  melter.  The  melting  is  done  under  steam 
pressure,  at  such  a  temperature  that  the  thionates 
are  decomposed,  as  before  mentioned,  with  evolution 
of  sidphiu'ous  acid,  which  gas  we  re-admit  to  a  suitable 
point  of  the  jjlant. 

We  are  not  yet  in  a  position  to  speak  confidently 
of  the  value  of  this  plan  of  working,  but  all  my 
experiments  indicate  that  there  should  be  no  difii- 
culty  in  finally  recovering  90  to  95  per  cent  of  the 
sulphur  originally  existing  in  the  sulphiu-etted 
hytb-ogen  in  a  merchantable  form. 

In  concluding  this  paper,  I  think  it  only  right  to 
bear  testimony  to  the  energy  and  ability  of  a  gentle- 
man known  to  most  of  you — Mr.  John  Leith — whose 
labours  both  in  the  construction  of  plant  and  in 
getting  the  process  put  in  operation,  are  beyond 
all  praise,  and  can  only  be  fully  realised  by  those 
who  know  him. 

DISCUSSION. 

The  Chairji.\n  (Dr.  Hurter),  in  opening  the  discus- 
sion, said  he  was  very  pleased  \vith  the  extremely 
clear  and  able  way  in  which  Mr.  Pamell  had  brought 
forward  his  most  interesting  process  for  the  production 
of  alkali  and  sulphur  by  combining  the  ammonia- 
soda  process  with  the  Leblanc  process.  At  their 
last  meeting  they  had  had  a  new  process  for  the 
manufactiu-e  of  alkali,  of  which  most  of  them  could 
at  once  see  that  it  had  not  a  very  great  futiu-e 
before  it,  and  therefore  he  was  afraid  it  was  not 
very  interesting  to  discuss  the  points  of  a  process 
which  did  uot  seem  capable  of  living.  They  had, 
however,  a  process  from  Mr.  Parnell  which  Avas  likely 
not  only  to  succeed,  but,  according  to  Mr.  Parnell's 
own  estimation,  ought  to  put  manufacturers  in  a 
position  better  than  that  of  either  the  Leblanc  or 
the  ammonia-soda  manufacturer,  or  even  of  a  manu» 
facturer  possessing  both  ammonia-soda  and  Leblanc 
soda  works  separately.  By  his  process  Mr.  Parnell 
produced  a  certain  amount  of  hyib-ochloric  acid,  and 
consequently  bleaching  powder  as  cheap  as  the 
Leblanc  mauufactiu-er  did,  and  a  certain  amount  of 
ash  as  cheap  as  the  ammonia-soda  manufacturer  did. 
But,  in  addition  to  these  two,  he  produced  ths  sul- 
phiu- for  which  the  Leblanc  manufacturer,  if  he 
meant  to  recover  it,  had  to  pay  extra  ;  and  he  saved 
the  caustic  lime  which  the  ammonia- soda  manufac- 
turer needs  for  the  purpose  of  distilling  his  ammonia. 
The  paper  was  full  of  extremely  interesting  points, 
and  he  hoped  that,  considering  the  very  important 
position  which  the  process  might  attain  some  day — 
before  long,  may  be — they  would  have  a  good  dis- 
cussion, to  bring  out  further  information,  that 
Mr.  Parnell,  he  was  sure,  would  be  willing  to  give  if 
requested  to  do  so.  He  was  glad  to  see  that  the 
members  of  the  Society  appreciated  the  matter  by 
attending  so  numerously.  He  wished  they  could 
often  get  so  good  a  meeting,  aud  that  some  of  them 
would  give  as  good  a  paper  as  Mr.  Parnell's,  which 
that  gentleman  had  preiMred  in  the  short  space  of 
four  weeks  ;  and  he  hoped  they  would  fully  discuss 
the  paper — it  merited  it. 

Dr.  S.  Haiiburgek  asked  how  the  decomposition  of 
calcium  sulphide  and  ammonium  chloride  proceeded 
on  the  large  scale.  He  had  liimself  made  many 
experiments  in  this  direction,  and  found  that  it 
required  a  great  deal  of  time  to  finish  the  operation  ; 
that  is  to  say,  however  long  they  boiled,  still  some 
ammonium  sulphide  was  given  oft'.  He  could  con- 
fiLi'm  the  fact  that  even  at  common  temperatures  the 
reaction  between  vat  waste  and  ammonium  chloride 
took  place,  and  at  elevated  temperatui-es  the  evolu- 
tion of  ammonium  sulphide  was  steady  enough.    But 
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it  appealed  to  Lim  there  was  a  diflScnlty  to  drive  off 
iill  the  ammimiiim  sulphide,  mid  this  was  a  very 
serious  matter  as  regards  loss  of  luiimonia.  He  must 
compliment  the  iuventurs  ou  the  ingouuity  thoy  had 
shown  in  deWsing  apparatus  for  earbounting  with 
dilute  carbonic  acid.  It  was,  no  doubt,  true  that 
pure  carbonic  acid  was  easily  absorlied  l)y  an  amnio- 
uiacal  brine  solution,  but  the  same  could  not  be  said 
nf  kiln  gases,  which  contained  carbonic  acid  in  a 
dilute  state,  and  unless  all  the  carlionic  acid  were 
absorbed,  the  sidphuretted  hyiU'ogen  giv(>n  oil"  from 
the  last  vessel  would  contain  carbonic  acid,  and  sul- 
phiu'etted  hyilrogen  containing  carbonic  acid  was  of 
no  vahie  whatever.  He  would,  therefore,  be  glad  to 
liear  whether  the  sidphiu'ctted  hydrogen  contained 
any  carbonic  acid,  and  if  so,  how  much  per  cent.  As 
regards  the  mutual  decomposition  of  sulphurous 
acid  and  sulphuretted  hydrogen,  they  all  knew  that 
Schaftner  and  Helbig's  process  was  uot  successful, 
owing  to  the  fact  that  they  were  not  able  to  effect 
this  reaction  with  good  results.  The  action  of  the 
two  gases  ou  each  other  had  been  investigated  by 
Stengel  and  Morawski,  who  came  to  the  conclusion 
that  the  formation  of  thionic  acids  was  inevitable. 
He  understood  the  inventors  meant  to  avoid  the 
formation  of  thionic  acids  as  much  as  possible  by  n 
special  mode  of  proceeding.  He,  unfortunately, 
did  not  understand  the  lectiu'er  at  the  moment  he 
mentioned  the  details.  There  was  another  point 
which  he  ought  to  have  mentioned  in  discussing  the 
first  stage  of  the  process.  He  always  found,  on  boil- 
ing the  vat  waste  with  ammonium  chloride,  that 
more  sulphiu-  was  distilled  over  than  was  equivalent 
to  the  ammonia,  or,  in  other  words,  the  vapour  was 
a  mixttu-e  of  ammonium  sulphide  and  polysulphides. 
He  would  like  to  hear  whether  the  same  had  been 
noticed  on  the  large  scale,  as  this  fact  had  an  impor- 
tant bearing  on  the  snlphiu-  recovei-y.  Again,  looking 
at  the  process  as  one  for  the  recovery  of  sulphiu- 
from  waste,  what  percentage  of  sulphur  could  be 
obtained  from  the  alkali  waste  ? 

Mr.  E.  Carey  said  he  was  siu'e  they  had  all 
listened  with  very  great  interest  to  Mr.  Parnell's 
paper.  The  process  was  one  which  had  been 
anxiously  watched  by  the  trade  for  some  time  past, 
and  he  was  sure  that  all  who  had  watched  it  had  felt 
that  the  process  was  an  extremely  ingenious  one, 
and  that  whatever  success  Mr.  Parnell  and  his 
colleagues  achieved  in  the  working  out  of  the 
process — a  success  which  they  all  hoped  they  would 
achieve — it  was  a  success  which  they  most  richly 
deserved.  There  were  a  great  many  points  which  he 
did  uot  quite  understand,  but  there  were  one  or  two 
aliout  which  he  should  ask  Mr.  Parnell  a  question. 
Mr.  Parnell  stated  that  in  his  process  the  waste  is 
45  per  cent,  less  than  the  waste  l>y  the  Leblano 
process  ;  he  (Mr.  Carey)  did  not  see  why  the  waste 
should  be  reduced  any  more  than  by  the  amoiuit  of 
sulphur  that  is  taken  out  of  it.  Then  Mr.  Parnell 
also  spoke  towards  the  end  of  his  paper  upon  the 
commercial  aspect  of  the  process,  and  mentioned  the 
fact  that  he  considered  that  he  got  his  sulphuretted 
hydrogen  for  nothing.  He  iMr.  Carey)  did  not  see 
how  he  got  his  sulphuretted  hydrogen  for  nothing. 
The  only  source  of  sulphiuetted  hyilrogen  must  be 
alkali  waste,  and  that  waste  was  produced  from 
Leblanc  soda,  and  that  Leblanc  soda  he  presumed 
Mr.  Parnell  did  not  make  cheaper  than  the  rest  of 
them.  Again,  he  should  like  to  know  if  Mr.  Parnell 
was  preparo<l  to  tell  them  what  was  the  actual 
proportion  between  the  amount  of  alkali  he  makes 
by  the  Leblanc  process  and  the  amount  he  expected 
to  make  by  the  ammonia  process.  He  (Mr.  Carey) 
understood  it  was  less  that  at  first  supposed. 


Mr.  H.^WLKv.KK,  speaking  on  the  mode  of  distiUiug 
adopted  by  Mr.  Parnell  in  his  process,  said  that  dis- 
tilling ammoniacnl  licjuor  in  intermediate  stages, 
that  was  to  say,  in  vessels  or  stills  charged  and 
finished  individually,  must  involve  a  con.sidorably 
greater  loss  of  ammonia  cumpared  witli  a  continuous 
distilling  operation  as  now  practised  in  the  well- 
known  ammonia-soda  process.  The  loss  of  ammonia 
in  Mr.  Parnell's  mode  of  distilling,  which  resembled 
the  old  style  of  distillation  in  Solvay's  process,  would 
bo  about  from  4  to  .')  per  cent,  of  sulphate  of 
ammonia  more  per  ton  of  .58  percent,  ash  than  in  the 
annnouia-soda  process.  This  loss  meant  an  extra 
expense  of  about  8x.  to  10.?.  per  ton  of  rs  per  cent, 
ash.  Mr.  Parnell  had  drawn  attention  to  the  sa^ang 
of  lime  by  the  use  of  alkali  waste  without  comparing 
the  cost  for  the  extra  loss  of  ammonia  to  be  deliitecl 
to  his  process  as  against  the  saving  of  lime.  Taking 
the  figures  as  they  were,  a  saving  of  10s.  for  the  lime 
per  ton  of  58  per  cent,  ash  would  no  doulit  mean  a 
considerable  gain  over  the  present  way  of  manufac- 
turing alkali  by  the  ammonia  process,  but  this  saving 
became  immaterial  if  they  gained  on  the  one  hand 
7s.  or  S.?.  for  the  lime,  and  lost  on  the  other  hand 
8.9.  or  lOs.  worth  of  ammonia. 

Mr.  Parnell  further  stated  that  he  found  gi-eat 
difficulty  in  obtaining  sulphuretted  hydrogen  of  con- 
stant strength  by  carl)Ouating  his  sulphide-ammo- 
niated  brine  in  Solvay  towers,  in  consequence  of 
which  he  was  obliged  to  make  extensive  alterations 
in  his  former  plant.  The  present  an-angements 
seemed  to  resemble  the  mode  and  plant  adopted  in 
Chance's  sulphiu-  recovery  process.  But  arrange- 
ments iu  plant  which  might  be  suited  for  the 
Cbance's  process  might  not  be  satisfactory  for  the 
process  in  question.  In  the  alkali  process,  where  a 
volatile  substance,  such  as  ammonia,  was  employed, 
the  success  lay  more  or  less  iu  the  simplicity  of  the 
apparatus  used,  provided  that  the  efficiency  of  the 
apparatus  was  the  same.  Mr.  Parnell's  system  of 
carbonating  towers  seemed  to  complicate  the  process, 
both  in  plant  and  working,  and  might,  with  the  view 
of  obtaining  strong  sulplnu-etted  hydrogen,  be  greatly 
simplified.  In  experiments  he  had  carried  out  on  a 
large  scale  with  crude  sulphide  of  sodium  liquor,  he 
had  obtained  a  satisfactory  yield  of  strong  sulphu- 
retted hydrogen  in  the  Solvay  towers.  The  sulpho- 
hydi'ation  of  the  mono-sulphide  was  at  the  time 
carried  out  at  an  intermediate  stage,  and  this  liquor 
then  supplied  in  the  ordinary  way  to  the  Solvay 
towers.  To  conclude,  he  should  be  obliged  if 
Mr.  Parnell  would  explain  the  first  point  of  his 
question,  that  was  with  reference  to  the  loss  of 
ammonia  due  to  his  way  of  distilling  the  chloride  of 
ammonium  liquor. 

Mr.  T.  G.\3rBLi;  asked  whether  auy  of  the  ash  had 
been  sold  on  the  market,  and  how  it  had  turned  out ; 
whether  it  was  liked  or  whether  there  was  any 
difficulty  in  getting  rid  of  it  P 

Dr.  HuRTEK  said  that  Mr.  Parnell  had  now  been 
working  at  his  i>rccess  since  188()  ;  during  that  time 
he  had  taken  out  15  patents.  That  meant  that  he 
had  encountered  a  great  many  difficulties,  and  had 
to  find  Dieans  to  overcome  them.  At  first  he  thought 
he  had  to  use  pute  carbonic  acid  gas  for  the  purpose 
of  caiTying  out  his  process,  and  he  iDr.  Hiu'ter) 
should  ask  him  how  he  gi'adually  came  to  the  con- 
viction that  the  pure  carbonic  acid  gas  was  not 
necessary  ?  During  the  manufactiu-e  of  that  pure 
carbonic  acid  gas  Mr.  Parnell  must  have  gained 
some  experience  of  the  behaviour  of  the  various 
alkaline  carbonates,  and  their  properties  of  absorbing 
carbonic  acid,  and  he  should  have  been  pleased  to 
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have  heard  somethiug  about  them.    It  was,  of  coiu-se, 
from  a  paying  point  of  view,  very  important  that 
there  should  not  be  too  much  ash  in  comparison  to 
the  chlorine  products  obtained,  and  from  this  point 
of  view  the  remarks  which  IMr.  Parnell  made  towards  | 
the  latter  end  of  his  paper,  that  when  employing  an 
excess  of  waste  not  only  is  the  sulphur  of  the  waste 
obtained  wliieh   corresponded  to  the   equivalent   of 
ammonium  chloride  introduced  to  the  still,  but  also 
of  a  groat  proportion  of  that  excess.     Such  behaviom- 
of  the  waste  in  the  still  would  of  course  enable  the 
manufactiu-er  to  reduce  very  considerably  the  amount 
of  ammonia-soda  ash  to  be  made  in  order  to  recover 
■  the  sulphur  from  the  alUali  waste,  but  if  the  pro- 
duction  of  this  additional   sulphur  from  excess  of 
waste  introduced  into  the  still   were  to  be  of    any 
value,  they  must  know  whether  such  di-iving  out  of 
sulphuretted  hydrogen  from  this  excess  of  waste  did 
not   involve   aii   additional   loss  of  ammonia  in  the 
distillation  ;  whether  it  did  not  too  m>ich  prolong  the 
operation  of  distillation,   and  whether  the  quantity 
of  steam  thus  used  was  not  so  great  as  to  make  the 
sulphiu-  not  worth  having  ?     Another  point  of  great 
interest  was  this :  he  understood  Mr.  Pamell  to  say 
that   when   employing   lime   kibi  gases    containing 
30  per  cent,  of   carb<inic   acid,    he   could  obtain   a 
steady  flow  of  sulphuretted   hydrogen  of  only   25 
per  cent.      Xow,  if  the   principle  of   sulphydration 
were  employed,  and  nitrogen  be  thrown  away,   he  1 
did  not  qui'te  see  how  it  was  that  from  the  30  per  : 
cent,  of  carbonic  acid  originally  employed  they  did 
not,  to  say  the  least,  get  back  30  per  cent.  hytU-ogeu 
sulphide,"  because  they  ought  to  get  more  than  that. 
There  were  two  series  of  carbonators,  one  working 
into  the  atmosphere  the  other  working  into  the  gas 
holder;   the   whole    of   the   sulphuretted   hydrogen   1 
passed  into  the  gas  holder,  but  only  half  the  nitrogen, 
therefore  the  strength  ought  to  be  increased.     With 
regard   to   the   sulphur    process,    Mr.    Parnell   had 
explained  that  he  had  not  a  chance  to  work  it  out 
regularly  ;   that    owing    to    the   difficulties   of    the 
ammonia-soda  process,  the  working  had  lieen  rather 
interrupted,   and   it  had  not   given   him   a   chance. 
Nevertheless,  the   samples   which    he   had    Ijrought 
forward  were  encouraging,  and  he  thought  from  what 
ho  had  seen  done  at  Mr.  Chance's  works,  Mr.  Parnell 
would   also   succeed  in  doing.     They  did  not  hear 
from  Mr.  C'hance  anything  about  thionates,  at  any 
rate,   not  much,   and"^  he  thought  Mr.  Pamell   em- 
ployed some  similar  process,  so  as  to  only  Inirn  the 
hydrogen  and  leave  the  sulphiu-.     He  would  there- 
fore   ask,    of    a    given     quantity    of     sulpluu-etted 
hyLli-ogeu   supplied   to   that   kiln   of    his   own    con- 
F.truction,  how  much  was  really  changed  into  these 
thionic  acids,  was  it  a   great  proportion  or  only  a 
small  one  ? 

Mr.  Ss.iPE  said  he  understood  that  Mr.  Simpson 
had  some  observations  to  make. 

Mr.  SiMrsox  said  he  had  merely  come  to  listen,  not 
to  speak.  The  process  had  been  a  success  ;  it  gave 
definite  advantages,  as  set  forth  by  Mr.  Parnell,  and 
he  thought  there  could  be  no  question  about  that, 
as  they  obtained  the  sulphiu'  from  sulphtu-etted 
hydrogen  as  a  by-product,  and  Chance's  process 
recovered  it  as  a'  main  product.  As  regards  the 
quality,  they  had  had  no  complaints  from  customers, 
BO  he  presumed  it  was  all  right.  Their  ash  was  a  little 
less  dense  than  ordinary  ash. 

Mr.  Leith  said  he  had  tried  a  cask  the  other  day, 
and  had  got  1  cwt.  less  ash  into  a  cask  of  about 
■17_18  cwt.  than  of  ordinary  soda  ash. 

Mr.  E.  "W.  Paunell,  replying,  said  with  regard  to 
Dr.  Hamburger's   question   as  to   the   facility  mth 


which  ammonium  chloride  could  be  decomposed  in 
distillation  with  Leblanc  waste,  there  was  no  diffi- 
culty whatever  abotit  this.  The  stills  that  he  had 
shown  might  be  charged  and  linished  off  in  about 
six  hours  working  in  scries,  one  every  IK  hours,  and 
the  residual  liquor  contained  in  50  cubic  centimetres 
one  millegramme  of  NHj,  which  was  pretty  satisfac- 
tory working. 

With  regard  to  the  presence  of  carbonic  acid  in 
the  sulphuretted  hydrogen,  the  escaping  gas  very 
seldom  contained  more  than  one  per  cent,  of  car- 
bonic acid,  and  if  it  should  do  so  they  knew  there 
was  some  leakage,  and  they  looked  until  they 
found  it. 

The  next  question  about  the  formation  of  poly- 
sulphides  in  the  distillation.  This  must  have  been 
due  (in  the  case  that  Dr.  Hamburger  spoke  of)  to 
partial  oxidation  of  the  Leblanc  waste.  A  very  slight 
oxidation  would  produce  polysulphide,  and  the 
sulphur  would  produce  polysulphide  of  ammonium. 

Sir.  Carey  asked  how  snlphirretted  hydrogen  was  to 
be  obtained  for  nothing.  Of  course  it  all  depended 
how  one  looked  at  this  process.  Suppose  they 
compared  it  with  an  ammonia  alkali  works  situated 
in  Widnes.  Such  works  would  have  to  jjay  for  salt, 
fuel,  ammonia,  limestone,  and  coke  for  their  lime- 
kiln at  exactly  the  same  rates  as  they  (the  speaker 
and  colleagues)  would  have  to  pay.  They  would 
use  Leblanc  alkali  waste  where  the  lime  was  used. 
The  c<in8equeuce  was  that  they  should  have  lime  from 
their  limekiln  for  sale,  their  ash  for  sale.  They  could 
get  sulphuretted  hydrogen  coming  off  the  toja  of  the 
carbonators  where  the  nitrogen  would  have  gone  into 
the  air  in  the  ordinary  jirocess,  so  that  they  should 
have  sulphiiretted  hydrogen  for  nothing  !  They 
simply  used  their  Leblanc  waste  in  the  place  of  lime 
in  a  process  that  uses  lime.  They  got  the  same 
article,  namely,  soda-ash,  and  consequently  their 
sulphuretted  hydrogen  at  no  cost. 

The  pi-oportion  of  alkali  that  they  could  get  was 
about  1  to  o  tons  of  alkah  waste,  possibly  that  figure 
would  be  sufficient  to  answer  the  question  of  the 
proportion  of  alkali  made  by  this  process  against 
that  made  by  the  Leblanc  process. 

Dr.  Hawliczek  spoke  about  the  loss  of  ammonia. 
In  their  present  form  of  stills,  with  care,  this 
was  very  small,  not  more  than  0"1  ammonium 
sulphate  per  100  parts  ash  made.  The  opening,  a 
manhole,  was  perfectly  tight,  and  they  could  walk 
round  this  and  coiild  not  detect  the  faintest  trace  of 
ammonia.  The  run-oft'  taps  at  times  were  apt  to  get 
leaky,  but  could  very  quickly  be  repacked  and  made 
tight. 

Dr.  Hawliczek  also  mentioned  that  he  found  no 
difficulty  in  getting  strong  sulphuretted  hydrogen 
from  sulphide  solutions  in  the  ordinary  Solvay  tower  ; 
probably  he  was  not  aware  that  this  had  been  their 
ordinary  method  before  they  adopted  the  plan  of  a 
series  of  towers.  They  had  two  Solvay  towers,  one 
in  which  they  preliminarily  carbonated,  and  a  second 
one  in  which  they  finally  carbonated,  but  they  found 
such  difficulty  in  transferi-iug  from  one  to  the  other 
that  they  had  adopted  the  present  system  as  an 
improvement  on  the  old. 

As  to  the  quantity  of  the  ash  they  had  sold,  he 
must  ask  Mr.  Simpson  to  reply  to  that.  (Mr. 
Sntpsos  :  About  GOO  tons.) 

As  regai'ds  the  amount  of  sulphur  that  was  lost  in 
the  waste  with  careful  working,  he  had  found  that 
the  residue  in  the  waste  would  contain  about  •  5. 
The  final  residue  represented  about  55  per  cent,  of 
the  waste  originally  employed.  The  consequence 
was  that  they  had  •  3  per  cent,  against  1'2  per  cent, 
in  tlie   original.     Thus,  when   out   of   12  per  cent. 
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they  extracted  11*7,  vhioh  they  obtained  in  the 
form  of  sulphide  of  ammonium,  with  good  work 
iu  the  towi'i-s  the  sulphate  iu  the  ilnished  ash 
could  bo  kept  down  to  somotliiiip;  liko  "'2  or  "3  por 
cent.,  so  that  the  nmouut  of  tlio  sulphur  lost  was 
very  smidl.  He  thought  there  was  uo  ditlioulty 
at  nil  in  getting  about  95  per  cent,  iu  the  form 
of  sulphuretted  hyikogon.  Many  of  them  had 
recently  investigated  to  what  extent  sulphur  coiild 
be  made  from  sulphuretted  hydrogen,  and  he 
thought  that  there  was  no  (juestiou  whatever  nboiit 
recovering  80  per  t-eut.  in  a  merohautablo  form. 

Dr.  Hurter  nskod  wliy  it  was  that  thoy  had 
abandoned  the  preparation  of  pure  carbonic  acid. 
Well,  they  had  uo  ditliculty  iu  manufacturing  jiure 
carbonic  acid,  but,  before  they  had  perfected  their 
plant,  he  found  it  was  possible  to  work  entirely 
with  kiln  gas  iu  the  maimer  described,  and  obtain 
sufficiently  strong  sulphuretted  hj'drogen  without 
the  preparation  of  pure  carbonic  acid,  so  they  were 
induced  to  abandon  it.  In  making  pure  carbonic 
acid  he  had  only  operated  on  soda  solutions.  He 
had  carbonated  iu  the  ordinary  Solvay  tower  about 
65  feet  high,  and  ran  off  the  bicarbonate,  steamed 
it,  and  returned  it  again  for  bicarbonatiug.  The 
only  difficulty  about  that  method  was  that  there  was 
very  great  dilution  due  to  the  manner  of  steaming, 
which  could  easily  be  modified.  As  a  method  for 
producing  carbonic  acid  cheaply  enough  for  any 
manufacturing  process  he  really  thought  it  would 
be  hai'd  to  beat. 

With  regard  to  the  extra  cost  of  using  the  excess 
of  waste,  he  had  never  appreciated  that  the  charges 
had  taken  longer  to  finish  when  they  had  a  moderate 
excess  of  waste,  so  that  he  did  not  think  that  the 
extra  cost  of  working  with  an  excess  could  be  very 
serious,  and  if  they  would  consider  the  very  small 
proportion  of  ammonia  that  could  be  left  in  this 
final  still  liquors,  even  if  doubled  or  trebled  it 
still  would  be  very  small  in  proportion  to  the  total 
loss.  The  total  loss  which  they  ought  not  to  exceed 
was  something  like  3  parts  of  ammonium  sulphate 
to  100  of  soda-ash.  Dr.  Hurter  also  asked  about 
the  2.5  per  cent,  obtained  ;  he  could  hardly  have 
made  himself  sufficiently  clear.  This  diagram  re- 
present the  action  of  pure  carbonic  acid.  With  pure 
carbonic  acid  they  could  get  the  true  mixture  of 
sulphydrate  and  bicarbonate.  Thus  they  had  one 
equivalent  of  earlionic  acid  to  the  one  equivalent  of 
sulphuretted  hydrogen.  When  they  preliminarily 
carbonated  with  lime  kilu  gas  they  coidd  not  reach 
that  point.  Suppose  the  carbonic  acid  only  comes 
to  8  equivalent  and  the  sulphuretted  hydrogen,  say, 
1  equivalent,  the  proportion  on  lea\-iug  the  series 
being  the  same  as  on  entering,  to  complete  the  car- 
bonation  to  bicarbonate,  1  "2  equivalent  of  Carbonic 
acid  is  required,  while  only  1  equivalent  of  sul- 
phuretted hydrogen  is  obtained.  Consequently,  only 
about  25  per  cent.  H;S  is  obtained  when  kihi  gas 
of  30  per  cent.  CO;  is  employed. 

The  final  question  was  as  to  the  proportion  of 
sulphur  tliey  obtained  in  the  form  of  thiouic  acids. 

This  was  rather  a  difficiilt  question  for  him  to 
answer.  They  had  been  working  very  irregularly, 
and  in  starting  they  would  have  a  large  excess  of 
sidphurous  acid,  while  the  plant  would  be  upset 
again  on  stopping.  When  this  had  been  the  case 
they  had  always  found  that  a  very  large  amount  of 
these  thionic  acids  had  been  formed,  but  with  regular 
working,  as  they  knew,  they  could  get  down  about 
60  or  Ti)  per  cent,  of  sulphur  in  the  ordinary  re- 
action in  the  wet  way  from  sulphurous  acid  and 
sulphuretted  hydrogen.  He  thought  that  there  could 
be  no  doubt  that  they  showed  a  higher  yield  of  pm-e 


sulphur  with  a  kiln,  that  is  if  in  the  wet  way  they 

got  35  per  cent,  sulphur  as  thiouic  acids  with  the 
ordinary  methods,  with  tlio  kiln  they  should  not  get 
more  than  20  per  cent. 

Dr.  HuHTEit :  But  in  the  kiln  you  are  supposed  to 
mix  just  sufficient  air  to  burn"  the  H...  of  the  H^S, 
and  it  is  only  an  excess  of  air  that  may  now  and  then 
produce  the  sulphurous  acid.  You  produced  this 
sulphur  (of  which  you  have  two  bottles  here)  in  the 
kiln.  Well,  that  sulphur  must  represent  a  given 
proportion  of  the  HjS,  &<.:  Therefore  the  thionic 
acids  cannot  be  that  great  proportion.  In  this  case 
the  sulphuretted  hydrogen  you  take  is  in  a  great 
measure  tiu'ued  into  sulphur  and  water,  and  only  a 
small  quantity  of  it  is  turned  into  sulphurous  acid, 
and  a  small  j^roportion  escajies  as  H^S  with  it.  It  is 
only  on  this  small  proportion  that  thionic  acids  are 
formed. 

Mr.  Paknell,  continuing  his  reply,  said  that  was 
what  he  believed  to  be  the  case,  but  it  certainly 
appeared  as  if,  when  they  had  the  most  perfect 
mixtxire  possible,  aud  passed  it  through  the  most 
perfect  biu-ner  in  existence,  that  at  a  certain  stage 
the  water  and  sulphur  reacted  on  each  other  and 
again  made  sulphtu-etted  hydrogen  and  sulphurous 
acid,  and  thionic  acids.  In  fact,  if  you  take  sulphiu- 
and  put  it  into  a  flask  aud  boil  it  with  water  you  can 
get  sulphiu-etted  hydrogen. 

Dr.  HuKTEE  :  Then,  although  you  may  write  an 
equation  H;S  -f  O  =  H..O  +  S,  in  reality  it  does  not 
go  by  that  reaction,  but  a  certain  amount  of  sul- 
phuretted  hydrogen  burns  to  svilphurous  acid. 

Mr.  Paknell  :  If  at  any  time  they  do  completely 
form  S  +  HcO  they  again  had  a  decomposition  of  the 

water. 
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Meeting  held  at  the  Chemical  Olnl,  Victma  Hotel, 
Tuesday,  December  ith,  1888. 


DR.  SCHUNCK,    F.R.S.,    IN   THE   CUAIR. 


I.— ON  WOOL  AND  FUR,  THEIR  ORIGIN, 
STRUCTURE,  CHEMICAL  AND  PHYSICAL 
PROPERTIES,  AND  COMPOSITION. 

BY  WATSON    SMITir. 

Lecturer  oh  Chemacal  Tcchttolugij  in  the  Owens 
Collec/e. 

Wool    and    the    different    kinds   of    fur    and    hair 
covering  certain  classes  of  animals  such  as  sheep, 
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rabbits,  and  hares,  we  may  generally  dis- 
criminate from  one  another  in  that  wool  differs  from 
fur  and  hair,  of  which  we  may  regard  it  as  a  variety, 
liy  being  nsiially  more  elastic,  flexible,  and  cui-ly, 
and  by  possessing  certain  peculiarities  of  surface- 
structiu-e  conferring  upon  it  the  property  of  being 
moi'e  easily  matted  together  than  are  fiu-  and  hair. 
Yet  this  attempted  definition  needs  to  be  cautiously 
advanced,  for  the  fact  is,  as  Dr.  Bowman,  our 
greatest  authority,  observes  in  his  work  on  the  wool- 
fibre:  "The  difference  between  wool  and  hair  is 
rather  one  of  derjroe  than  hiinl,  and  all  wool-bearing 
animals  have  the  tendency,  when  their  cultivation  is 
neglected,  to  produce  hair  rather  than  wool.  Wool 
and  hair,  h\x  being  intermediate,  are  simply  modifi- 
cations of  the  same  root-substanco,  and  the  scales  of 
the  wool-fibre  have  a  much  larger  free  margin  than 
is  the  case  with  hair,  being  only  attached  to  the  stem 
for  about  oue-thii'd  of  then-  length,  and  in  many 
cases  the  free  ends  are  more  or  less  turned  outwards 
BO  as  to  present  a  much  more  sen-ated  edge  than  is 
the  case  with  hair.     The  interior  portion  of  the  fibre, 


however,  does  not  differ  in  the  least  from  that  of  hau-, 
and  can  neither  be  distinguished  from  it  chemically 
nor  microscopically." 

Fig.  1  shows  a  section  of  the  skin  with  a  fibre 
of  wool  rooted  in  it.  Here  we  see  that  the  ground- 
work, if  we  may  so  term  it,  is  foiu-fold  in  structiu-e. 
Proceeding  downwards,  then,  we  have,  Ist,  the  outer 
skin,  scarf-skin  or  cuticle  ;  2nd,  a  second  layer  of 
skin  called  the  rc/c  mucosiim,  forming  the  epidermis  ; 
3rd,  the  jDapillary  layer  ;  4th,  the  lowest  or  corium 
layer,  forming  the  dermis.  The  peculiar  globular 
cellular  masses  below  in  the  corium  are  termed 
adipose  rellx,  and  these  thi'ow  off  2^erspiration  or 
moisture  which  is  carried  away  by  the  sudoriparous 
glands,  which  pr.ss  independently  off  to  the  surface. 
Other  glands  terminate  under  the  skin  in  the  hair 
follicle,  which  follicle  or  hair  socket  contains  or 
encloses  the  hair  root.  Now  the  complex  glands 
referred  to,  terminating  in  the  hair  follicle,  secrete  an 
oily  sulistance,  which  bathes  and  lubricates  as  well 
as  nourishes  the  hair.  As  regards  its  origin,  this 
hair  or  wool-flbre  is  formed  inside  the  follicle  by  the 
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exuding  therefrom  of  a  plastic  liquid  or  lymph,  uml 
this  gradually  licooiuos  granular.  It  is  tlieu  formed 
into  cells,  whicli,  as  the  growfli  proceeds,  become 
elongated  into  tlbres,  and  forms  at  leugtli  the  central 
portion  of  the  hair.  Just  as  with  the  trunk  of  a  tree, 
we  Lave  an  outside  dense  portion,  the  hark,  ancl 
an  inner  less  dense  and  more  cellular,  and  then  an 
inmost  portion,  whidi  is  most  celhdar  ami  porous, 
BO  with  a  hair,  the  central  portion  is  loose  and  porous, 
the  outer  more  and  more  dense,  (ilanciug  at  the 
figure  (Fig.  2)  of  the  longitudinal  section  of  a  human 

FiR.  -2. 
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hair,  we  observe  first  the  outer  portion  like  the  bark 
of  a  tree,  consisting  of  a  dense  outer  sheath  of 
flattened  scales,  then  comes  an  inner  lining  of 
closely-packed  fibrous  cells,  and  frequently  an  inner 
well-marked  central  bundle  of  larger  and  rounder 
cells,  forming  a  medullary  axis.  The  transverse 
section  shows  this  csceerlingly  well  (Fig.  ■i).  The 
end  of  a  hair  is  generally  pointed,  sometimes  fila- 
mentous. The  lower  extremity  is  lar£;cr  than  the 
shaft,  and  terminates  in  a  conical  bulb  or  mass  of 
cells,  foi-ming  the  root  (Fig.  1). 

In  the  next  figure  (Fig.  i)  we  are  supposed  to  have 
separated  these  cells,  and  above,  (A),  we  see  some  of 
the  cells  separated  from  the  central  pith  or  medulla, 
and  fat  globules  ;  between,  (B),  some  of  the  inter- 
mediate elongated  or  angular  cells,  and  below,  ( C) ,  two 
flattened,  compressed,  horny  scales  from  the  outer 
portion  of  the  hair.  Now  these  latter  flattened  scales 
ut  the  surface  are  of  gi-eat  importance  to  the  textile 
manufacturer.  Their  chiu-aeter  and  mode  of  con- 
nexion with  the  cortical  siibstance  below  makes  all 
the  difference  between  wool  ami  hair,  and  .so 
determines  the  extent  and  degree  of  that  peculiar 
property  of  interlocking  of  the  hairs,  known  as 
felting  {Fig.  5).  AVe  obsei've  that  the  very  structure 
described  indicates  the  very  considerable  i^orosity 
of  wool  and  fur-fibres,  and  their  capacity  for  being 
cleansed  by  proper  agents  from  all  grea.sy  and  other 
matters  between  scales  and  pores. 

Let  us  now  look  at  the  general  external  structure 
of  a  hair,  say  a  human  hair.  The  upper  or  free 
edges  of  the  scales  are  all  directed  towards  the  end 
and  away  from  the  root ;  in  fact,  in  the  case  of  some 
of  the  more  perfect  wool  fibres  the  appearance  under 
the  microscope  is  almost  like  that  of  a  number  of 


minute  cups  inserted  and  piled  up  v/ithiu  each  other. 
The  fact  of  the  peculiar  sen-ated  structure  is  easily 
proved  by  a  simple  mechanical  test.  Take  a  human 
hair,  place  it  between  finger  and  thumb,  and  gently 
rub  it  by  the  alternate  motion  of  finger  and  thumb 
together.  The  hair  will  then  invariably  move  in  the 
direction  of  the  root  quite  independently  of  tlie  will 
of  the  operator. 


c 

Wlien  a  hair  or  wool  fibre  is  in  its  natural  state, 
and  hence  with  its  pore.s  full  of  natural  grease  and 
its  surface  more  or  less  lubricated,  it  feels  smooth 
and  soft,  also  on  looking  at  it  through  the  microscope 
its  scales  are  not  always  easily  discernible  as  scales, 
but  look  like  lines  or  markings.  There  are  several 
ways  of  making  this  scaled  sm-face  perceptible  to 
the  touch,  and  the  scales,  as  scales,  perceptible  and 
plain  under  the  microscope.  Moreover,  since  this 
development  of  the  scaly  structure  is  an  important 
couilition  for  the  milling  and  felting  processes,  in 
which  it  is  of  equal  importance  that  tlie  integrity  of 
the  surface  (the  smoothness  and  polish  of  the  scaled 
surface,  the  smoothness,  too,  of  the  edges  of  the 
scales,  itc.)  be  preserved  as  much  as  possible,  so 
that  that  final  quality  of  the  woollen  or  felt  goods 
known  as  a  good  finish  may  be  obtained  in  the 
highest  possilile  degree — we  have  to  inquire  as  to 
the  most  harmless  means  of  attaining  the  one  without 
imperilling  the  other.  It  is  clear  that  tJie  use  of  a 
solvent  to  remove  the  grease,  oleates,  and  natural 
salts,  without  dissolving  or  corroding  the  fibre,  is 
the  first  natural  step. 

In  the  case  of  wool  for  spinning  and  weaving  it  is 
the  only  step  necessary,  pre\-ious  to  bleaching  ;  for, 
as  we  shall  now  see,  the  natural  development  of  well 
cultivated  wool  is  such  that  tlie  scales  project  quite 
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sufficiently  for  this  pui-pose,  -whereas  in  the  case  of 
fur  for  felt  hats  the  fullest  development  and  pro- 
jection of  the  scales  is  necessary  to  eucoiu-age  the 
intimate  approach  and  interlocking  needed  for  a 
close  and  hard  felt  (Fig.  5).  This  felting  is  simply 
a  contraction  and  condensation  of  the  looser  fibres 
to  a  compact  mass  by  reason  of  an  ever-increased 
interlocking  of  inverted  fibres,  induced  by  processes 
of  beating,  "bumping,"  vibrating  under  pressure, 
&c.,  and  the  fuller  projection  of  the  scales  is  brought 

Fig.  5. 


about  by  treatment  preferably  with  acids,  since  alkalis 
exert  a  too  C(msiderable  solvent  and  corrosive  action. 
I  will  now  show  you  on  the  screen  samples  of  the 
finest  merino  wool  fibre  iFigs.  8,  9  and  10),  and  of 
various  specimens  of  fur. 

There  is  a  sayiug  amongst  felt  manufacturers  that 
"  dead  wool  won't  felt."  By  this  I  understand  wool 
from  animals  that  have  died  of  disease.  It  is 
now  interesting  to  observe  how  diseased  wool 
appears  under  the  microscope,  and  this  I  will  show 
you   on   the   screen.     (Fig.  0.)     You  see   there  the 

Fig.  C. 


mystery  revealed  and  solved.  The  fibres  are  at- 
tenuated, ii-regular,  the  scale  markings  and  edges 
almost  disappeared  in  some  places,  and  generally 
scanty  and  meagre  in  development,  and  hence 
felting  with  such  fibre  must  be  imperfect.  (See 
Fig.  6.)      Such   diseased  wool   is  nearly  as  bad  as 


Fig.  7. 


;/.l 


V*^'" 


"kempy"  wool,  in  whiclj  malformation  of  fibre  has 
occm-red.  In  such  kemps,  as  Bowman  shows,  scales 
have  disappeared  and  tlie  fibre  has  become  in  pai't 
or  whole  a  dense  non-cellular  structiu-e,  resisting 
dye-penetration  and  felting.     {See  Fig.  7.) 

Let  us  now  consider  the  cliemical  composition  of 
wool,  fm-,  and  hair.  AVe  shall  best  do  this  by 
considering  apart :  (1)  the  composition  of  the  pure 
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Fig.  8.  Finest  meriuo  wool  tibre. 

Fig.  9.  Wool  fibre  showing  typical  structure. 

Fig.  10.  Wool  fibre  from  Chinese  sheep. 
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fibre  itself  ;  anil   f2)  thnt  of   the  snhstances,    fats, 
Baliue  counnMiiiils,  mid  prrcnso,  iis.stK'iiitecl  with  it. 

I'uro  til)ro  of  wool  1ms  s<iiii('tliiiif,'  liko  this  coin- 
position  ill  100  parts:  ciirbon  =  i!'"jr)  per  ccut., 
liydi'ogeu  =^  T'oT  per  cfiit.  oxy^roii  =  23'(jl),  iiitro- 
gcu  =■  15 '80,  and  sulphur  =  li'liii  iicr  cent. 

As  regards  the  sulphur,  it  is  diflicult  to  look  upon 
this  as  au  iutogral  eoustitucut  of  pure  wool  fibre, 
siueo  it  is  removed  to  a  Rreater  or  less  degree  by 
most  solvents,  and  in  dilVereut  wools  the  variation 
has  been  found  to  be  from  (VT.")  to  ;?■«  per  cent. 

Based  on  the  fact  of  the  presence  of  sulphur,  is  a 
method  for  diseriminatiuii;  wik)1  fibre  or  fabric  from 
those  of  silk  or  cotton. 

I'lumbite  of  soda,  when  boiled  with  wool,  at  once 
blackens  it,  whilst  silk  and  cotton  are  not  blackened. 

Based  ou  this  fact,  moreover,  are  the  old  methods 
of  dyeing  the  hair  black  with  lead  solutions,  though 
at  the  risk  of  introducing  lead  into  the  system, 
followed  by  colics  and  contractions  of  the  limbs. 

For  the  <iuautitativo  determination  of  wool  in 
presence  of  silk  and  cellulose  til)res,  a  usefid  reagent 
is  I)asic  zinc  chloride  made  by  dissolving  100  parts  of 
fused  zinc  chloride  with  four  parts  of  zinc  oxide  in 
85  parts  of  water  at  a  boiling  heat  until  a  clear 
solution  is  obtained.  This  solution  dissolves  silk 
slowly  in  the  cold,  quickly  if  hot,  and  forms  a  thick 
giimray  liguid.  Wool,  fur,  and  vegetable  fibres  are 
not  affected  by  it.  But  another  solvent  is  reciuired 
for  removing  wool  or  fur,  and  that  is  caustic  soda 
solution,  especially  if  hot.  Vegetable  fibres  remain 
undissolved .  (.SVe  this  Journal  1882,  04,  and  1884, 
517.) 

Vegetable  fibres  are  easily  removed  from  silk  and 
wool  by  a  mere  soaking  in  dilute  sulphuric  acid  of 
about  3  Tw.,  followed  by  tliylug.  The  cellulose 
fibres  are  destroyed  and  converted  into  mere  dust, 
which  can  be  removed  by  shaking  or  beating  out  the 
dust.  In  strong  sulphuric  acid,  cotton  and  cellulose 
fibres  are  dis-solved,  especially  on  gently  warming ; 
wool  is  but  little  affected  and  certainly  not  dissolved; 
silk  is  at  once  dissolved,  even  in  the  cold.  Addition 
of  water  to  the  cellulose  and  silk  solutions  causes  only 
dilution  of  the  clear  licjuid  ;  but  addition  of  tannic 
acid,  whilst  leaving  the  celhdose  solution  unaffected, 
precipitates  in  a  eiu'dy  form  the  fibroin  from  the 
silk  solution.  A  solution  of  oxide  of  copper  in 
ammonia  dissolves  cotton  and  silk,  but  not  wool,  and 
from  tlie  cellulose  solution,  a  solution  of  sugar  or 
(»T.tm  precipitates  the  cellulose,  whilst  no  precipitation 
is  effected  in  the  sohition  of  tlie  silk.  The  fcjllowiug 
solvent  finally  is  efficacious  for  silk,  whilst  leaving 
cellulose  fibre  and  wool  undissolved.  Sixteen  parts 
of  copi)er  sulphate  (cryst.l  are  dissolved  in  150  parts 
of  water,  and  to  the  mixtm'e  arc  added  Ifi  parts  by 
weight  of  glycerol.  The  mixture  is  then  treated  witli 
a  solution  of  caustic  soda  until  tlie  prceiiiitato  first 
formed  is  just  redissolved. 

From  these  data,  schemes  for  quantitative  estima- 
tion in  mixture  of  cellulose  fibres,  wool  and  silk,  can 
readily  be  coustnicted. 

In  dyeing  certain  shades  and  colours  on  wool,  it 
is  sometimes  necessary  to  remove  as  much  of  the 
sulphur  as  possible  from  the  fibre,  and  Chevrcul,  I 
believe,  introduced  the  method  of  steeping  in  milk 
of  lime,  washing  with  water,  weak  liydroehloric 
acid,  and  water  again,  with  several  repetiti(jns  of  the 
process.  Silk  differs  from  wool,  amongst  many  other 
things,  in  containing  no  sulphur,  but  it  contains 
about  18  per  cent,  of  nitrogen.  Hummel  gives  the 
amonnt  of  mineral  matter  in  wool,  free  from  yolk,  as 
0"08  to  It -37  per  cent.  This  consists  chiefly  of 
phosphates  and  silicates  of  lime,  potash,  iron,  and 
magnesia. 


Wool  that  has  been  fully  cleansed  from  foreign 
matters  has  a  ehemical  composition  very  similar 
to  that  of  feathers  or  horn.  The  name  Keratin 
has  been  given  to  such  substances.  J)r.  Xuecht,  of 
Bradford,  has  been  eudcaxouriug  to  isolate  from 
wool  the  substance  which  unites  so  readily  with  coal- 
tar  dyes  and  other  tlyestuli's  to  form  ajjpnrently 
beautiful  lakes  in  the  fibre.  This  substance,  he 
argues,  is  a  basic  one,  since  acids  and  acid  coal-tai- 
colours  and  colour-acids  are  all  absorbed  and  retained 
after  washing.  Moreover,  by  treatment  with  sul- 
phuric acid,  he  has  aiipareutly  removed  this  suljstance 
by  solution.  This  solution  he  lilterod  and  found  that 
it  forms,  with  most  of  the  acid  coal-tar  colours,  richly- 
coloured  lakes,  or  precipitates.  By  neutralising  the 
sulphuric  acid  solution  with  NaOH,  he  obtained  a 
curdy  precipitate  of  the  sidistance. 

But  wo  have  been  speaking  of  the  purified  fibre. 
Ijet  us  now  ask  what  proportion  this  liears  to  the 
imi^urities  associated  with  it  in  the  raw  wool.  With 
such  a  structiu'e  as  that  whicli  we  have  seen  wool 
possesses,  it  can  be  no  matter  of  surprise  if  the  greasy 
/natters,  natural  oily  substance,  saline  matters,  &o., 
stowed  away  behind  and  around  those  numerous 
sealy  envelopes,  should  amount  to  a  very  considerable 
jiroportion.  Such  is  indeed  the  case.  When  dry 
sheep's  wool  is  treated  with  very  dilute  hydi'ocliloric 
acid  |0'13  per  cent.  HCl),  ether,  water,  and  alcohol 
successively,  and  then  again  exliausted  with  alcohol 
and  ether,  all  the  soluble  ingredients  are  removed 
and  the  insoluble  matters  left  can  only  be  separated 
mechanically.  The  ether  dissolves  the  fat,  the  water 
the  Avool-sweat,  isriucipally  consisting  of  the  potas- 
sium compounds  of  oleic  and  stearic  acids,  &o.,  and 
the  alcohol,  what  of  the  preceding  the  other  solvents 
leave. 

In  some  cases  the  loss  thus  obtained  amounts  to 
from  20  to  50  and  up  to  70  per  cent,  of  the  air-dried 
wool. 

Again,  another  surmise  may  be  very  i^i-operly 
grounded  on  the  peculiar  structure  of  the  wool 
fibre,  viz.,  that  such  fibre  is  very  likely  to  absorb 
moisture  reailily  and  retain  it  persistently.  This  is 
the  case,  and  little  attention  has  been  paid  to  it  in 
England,  as  Dr.  Bowman  and  Professor  Hummel 
point  out.  On  the  Continent  a  manufacturer  will 
not  buy  water  as  wool,  and  official  i^ublic  testing 
establishments  are  situated  in  all  the  principal 
centres  in  Germany  and  France. 

According  to  Bowman,  the  water  in  wool  is  there 
in  two  conditions  :  (1.)  As  moisture  ;  and  (2.)  As 
water  of  hydration,  or  water  really  belonging  to 
the  fibre  in  its  natural  state. 

He  has  determined  the  latter  by  drying  wool  at 
38-  C,  and  then  exisosiug  it  to  the  air  at  fi'om  lO-* 
to  10^  C.  He  then  found  that  the  amount  of  mois- 
ture regained  was  about  81  per  cent.  However, 
though  mentioning  that  the  amount  of  water 
absorbed  depends  ou  the  amount  in  the  air,  Bow- 
man does  not  here  state  the  hygrometric  condition 
of  the  air  at  the  time.  I  understand  that  the 
condition  of  the  atmosiihere  is  so  critically  con- 
sidered by  practical  men,  that  some  wool  staplers 
in  Bradford  will  not  sell  after  an  east  wind  has 
been  blowing  for  some  days.  However,  the  average 
loss  at  100-  C.  is  1-4  per  cent.,  but  it  is  not  unattended 
with  some  decomposition,  and  the  fibre  is  tiu'ned 
yellow.  This  means  a  further  loss  of  5i  per  cent, 
in  addition  to  the  8\  per  cent.  This  wool  exposed 
to  the  air  regained  much  of  tlie  loss,  but  not  all, 
showing  that  injiu'y  to  the  fibre  had  commenced. 

On  the  Continent  it  has  liecn  found  that  if  exposed 
to  a  temperature  verging  upon   tliat  which  would 
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cause  scorching  of  tlie  fibre,  it  will  legfdu  18  to 
ISj  per  cent,  of  the  moistiu'e. 

J.  Persoz  fiuds  that  whilst  at  130°  to  140°  0.  wool 
fibre  is  completely  disintegi-ated,  when  moistioned 
with  ii  10  per  eeut.  solution  of  glycerol,  it  remains 
nnatlected  at  this  temperatm-e  (Monit.  Scient.,  July 
1887). 

Chevreul,  after  determining  in  wool  dried  at 
100°  C,  the  earthy  matter,  suint,  and  neutral  fats, 
found  that  only  31',  per  cent.,  or  less  than  one- 
third,  of  piu-e  textile  fibre  remained.  Dr.  E.  luiecht 
finds  a  similar  amount  of  fibre  in  a  sample  of  greasy 
Russian  wool. 

Chevreul's  analysis  of  raw  merino  wool,  after 
dijing  at  100    C,  gave  him  of — 

Ver  Cent. 
Earthy  matter  deposited  by  washing  tlie 
^vool  in  water 26*0ii 

Snint  or  yolk,  soluble  in  cold  distilled  w.dvv      Sf  74 

Central  fats  (soluble  in  etlier) 8"67 

Earthy  matter  adhering  to  the  fat I'-IO 

Wool  fibre 31'23 

lOiriH) 

Generally,  it  may  be   said,  the  ,  finer  qualities  of  1 
wool   (merino)   contain   more   yolk   ("suint")    than 
the  coarser  kinds. 

Now,  as  regards  this  yolk  and  the  pai-t  it  plays 
in  the  nourishment  and  growth  of  the  wool,  Youatt  i 
says:  "  The  filament  of  the  wool  has  scarcely  piished  , 
itself  thi-ou,gh  the  pore  of  the  skin,  than  it  has  to 
penetrate  another  and  singular  substance,  which 
from  its  adhesiveness  and  coloiu-  is  called  '  Ynlk.' 
It  is  found  in  greatest  quantity  about  the  breast 
and  shoulders,  the  vei-y  parts  that  produce  the 
best,  healthiest,  and  most  abundant  wool ;  and  in 
proportion  as  it  extends  in  any  considerable  degree 
to  other  parts  the  wool  is  then  improved."  The 
fineness,  strength,  and  lustre  of  the  fibre  depends 
upon  this  natiu-al  defence,  lubrication,  and  nourish- 
ment combined. 

In  a  determination  of  the  constituents  or  analysis 
of  raw  wool.  Hummel,  in  his  "  Dyeing  of  the  Textile 
Fibres,"  gives  the  following  outlines  :— 

(r(.)  Molstiii-c  is  determined  by  drying  at  100°  C. 
in  a  stream  of  hydrogen  (inert  gas). 

(h.)  Wool-fat  by  extraction  with  ether,  thereby 
removing  also  the  oleates,  sixbsequently  removed 
by  shaking  the  ether  solution  with  water.  The 
ethereal  solution  contains  the  u-uol-faf,  the  aqueous 
the  oleaL's. 

(.-.)  Eesidual  wool  is  repeatedly  washed  with  cold 
ilistilled  water  ;  more  oleates  are  thus  extracted. 
They  are  mixed  with  those  from  the  ether,  sec  (h). 
The  wool  is  then  washed  with  alcohol.  More  oleates 
are  thus  extracted,  iind  their  weight  is  added  to  those 
from  the  aqueous  solution.  Earthy  oleates  left  in 
the  wool  are  decomposed  by  weak  hydrochloric 
acid.  The  acid  is  removed  by  water,  the  wool 
chied  and  treated  with  ether  and  alcohol.  On 
evaporating  the  solvents  named  to  dryness,  residues 
are  obtained  from  which  the  amount  of  earthy 
oleates  can  be  reckoned. 

((/.)  The  wool  is  finally  dried  and  well  shaken,  and 
teazed  out  over  paper,  to  remove  dirt,  sand,  &c. 
When  washed  on  a  fine  sieve  the  wool  is  dried 
and  weighed,  and  the  sand  and  dirt  taken  by 
ditl'ereuoe. 

Mareker  and  Schulz,  using  the  method  sketched 
above,  obtained  the  following  results  :— 


Moisture. 

AVool-fat 

By  successive  treatmc-nt : 
Soluble  in  water  (wool 
S)weat) 

Soluble  in  alcohol 

in  dilute HCl.. 

in    ether    and 
alcohol 

Pure  wool  libro 

Dirt 


Wool 

of  Lowland 

Sheep. 


Per  Cent. 


7-17 


Woul  of 

Full-bred 

Uambouillet 

Sheep. 


Pitchy 
Wool. 


Per  Cent. 
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Wool-fat  is  not  a  compound  of  glycerol,  and  con- 
sequently is  not  a  true  fat.  It  is  separable  into 
two  portions  by  treatment  with  boiling  alcohol,  the 
lesser  soluble  and  the  larger  insoluble.  The  soluble 
part  contains  chiefly  the  at  once  alcohol-hke  and  fat- 
hke  body  Cholesiteriii,  which  is  a  carbinol,  along  with 
Iso-ulioh'steiin,  whilst  the  insoluble  part  contains 
principally  these  latter  bodies  combined  with  oleic 
acid,  and  in  small  quantity  with  stearic  and  other 
fatty  acids. 

So  called  "  pitchy  wool "  contains  much  wool-fat, 
which  is  difiioult  to  remove  by  scoiu-ing  with  mild 
alkalis. 

A  method  issued  by  the  Fab.  Chem.  Prod.  Act. 
Ges.,  of  Berlin,  of  separating  the  constituents  of 
commercial  wool-fat  (C.  D.  Abel,  Eng.  Pat.  326, 
January  8,  1886)  is  based  on  the  fact  that  the  raw 
product  is  soluble  in  carbon  bisulphide,  Vienzine, 
benzol,  xylenes,  toluene,  isobutyl  alcohol,  or  amyl 
alcohol,  but  from  its  solution  in  these  all  the  soaps 
(.<;/.■)  are  completely  precipitated  by  the  addition 
of  acetone.  The  fatty  acids  of  commersial  wool- 
fat  can  be  separated  from  the  wool-fat  by  converting 
them  into  alkali  soaps  by  adding  alkalis,  and  then 
treating  the  whole  with  ethyl  or  methyl  alcohol. 
With  the  aid  of  heat  all  is  dissolved,  but  on  cooling 
the  wool-fat  separates,  leaving  the  soaps  in  solution. 
The  easiest  plan  is  to  treat  the  raw  wool-fat  with 
ammouia  and  then  with  alcohol.  The  ammonia 
soaps  dissolve  and  leave  the  wool-fat,  which,  after 
emulsifying  with  water,  forms  "lanolin."  (See  this 
Joui-nal  1886,  579.) 

A  more  recent  method  by  Langbeck  and  Kitsert 
(Eng.  Pat.  6210,  May  7,  "1886)  is  to  treat  raw 
wool-fat,  freed  from  water  and  dii-t,  with  boiling 
alcohol  containing  about  10  per  cent,  of  ether,  the 
warm  alcoholic  solution  of  the  free  fatty  acids,  free 
cholesterin  and  iso-cholesterin  and  volatile  ethers 
of  the  fatty  acids  containing  also  a  small  quantity 
of  cholesterin  fats  are  separated  from  the  undissolved 
cholesterin  fats.  The  alcohol  is  removed  and  the 
cholesterin  fats  thstilied  ofl'  by  superheated  steam. 
Another  way  was  to  dissolve  tlie  whole  wool-fat  in 
ether  and  precipitate  the  cholesterin  fats  alone  by 
addition  of  alcohol.  This  method  is  applicable 
du-ect  to  the  lyes  from  wool- washing  works. 

I  understand  in  these  methods  that  raw  wool  fats 
which  have  been  ah-eady  separated  from  other 
matters  are  taken,  but  I  also  think  the  fact  called 
attention  to  by  Hummel,  p.  92  of  his  "Dyeing 
of  Textile  Fibres,"   has  been  much  overlooked  by 
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chemists  and  inventors  too,  viz.,  that  soaps  (oleates) 
are  not  perceptil)lj'  soluble  in  tlie  volatile  agents 
proposed,  CS.-,  other,  iiud  petroleum  spirit,  itc.,  but 
only  boilies  of  the  nature  of  fiits.  Heuce  washing 
with  water  must  always  follow. 

Wool  Sweat. — The  portion  soluble  in  water  has 
been  shown  by  Chevreul,  Vamiuelin,  Ilartnianu,  &o. 
to  contain  pnuoipally  the  potassium  salts  of  oleic, 
stearic,  hyeuio,  and  other  fatty  acids,  aloufj  with 
others  in  smaller  (luantity  of  potassium  with  vale- 
rianic and  acetic  aci<ls,  and  also  phosphates,  sul- 
phates, chloride  of  i)otas8ium,  Ac.  Ammonium  salts 
are,  moreover,  present  in  small  ([uantity. 

It  is  not  necessary  to  call  attention  to  the  gi'eat 
value  of  the  constituents  of  the  suint  and  salts. 
1st.  As  regards  the  potash.  '2nd.  The  possibility  of 
making  ferro-  aud  ferricyiuiides  from  them.  3rd.  As  a 
soiu'ce  of  lanolin  and  cholesterin — for  this  has  aheady 
been  done  in  papers  iiublished  in  this  Jotirual  by 
Ivan  Levinstein,  1886,  .578—580,  and  W.  Bott,  1883, 
123 — 124.  Hummel  also  gives  a  useful  account  of 
it  in  his  Dyeing  of  Textile  Fibres,  pj).  iO — 43. 

Quite  recently  (Compt.  Rend.  107  (20),  789—792) 
A.  and  F.  Biiisine  have  tliscovered  in  .<ii(!iit,  ami 
isolated  from  it,  glycollic  acid  and  normal  pyro- 
tartaric  acid,  COOH.  CH,..  CH,.  CH,.  COOH  (normal 
propylene  ilicarbonic  acid)  a  higher  homologue  of 
succinic  acid  (COOH. CHg.CH,. COOH).  They  are 
contained  in  the  portion  of  suint  soluble  in  water. 
These  savants  have  already  isolated  benzoic,  succinic, 
and  malic  acids.  The  following  list  of  acids  is  given 
as  derived  from  fermented  suint : — The  fatty  acids 
from  acetic  to  capric  ;  the  hydroxy  acids  of  the 
foregoing  ;  glycollic  and  lactic  acid,  aud  their  acid 
amides  ;  glycocol,  leucin  ;  the  bibasic  acids,  oxalic, 
succinic,  and  normal  pyrotartnric  ;  a  hydroxy  acid 
of  one  of  the  preceding  bibasic  acids ;  malic  acid  ; 
with  some  others  as  hippuric,  benzoic,  aud  uric,  &c. 
These  acids  exist  principally  as  potash  salts. 

Acetic  acid  amoimts  to  60  per  cent,  of  all  the 
other  acids  present,  and  Biiisine  hopes  to  recover  it 
industrially.  In  northern  France  alone  1,000,000 
kilos,  should  be  obtained  annually.  (This  Journal, 
1888,  220.) 

Action  of  Acids. — Dilute  acids  have  little  effect  on 
wool,  I.e.;  sulphuric  and  hydrochloric  acids,  whether 
hot  or  cold.  The  scales  on  the  fibre  are,  however, 
opened  out,  and  hence  felting  promoted.  The  feel 
also  becomes  hawher ;  harshness  of  feel  is  often 
alleged  as  a  criterion  of  damage  to  the  fibre,  but  it 
may  not  bo  so  at  all,  for  if  you  cleanse  the  fibre 
with  CSi,  or  benzol,  p)erfectly,  and  then  with  cold 
water,  you  get  a  certain  degi-ee  of  harsh  feel  simply 
because  the  oils  aud  fats  are  completely  removed 
from  the  surface  of  the  fibre,  and  the  scale-edges 
become  more  sharply  developed.  A  microscoiiic 
examination,  however,  clearly  shows  when  serious 
modification  of  the  libro  has  taken  place. 

Furriers  use  as  a  stimulant  to  the  fibre-scales  acid 
solution  of  mercuric  nitrate,  but  they  often  use  it 
80  strong  that  the  fur  is  stained  yellow  and  made 
excessively  harsh.  In  such  cases  it  is  undoubtedly 
injured,  aud  no  good  finish  can  be  got  upon  felt 
made  from  such  fur.  Figs.  11  and  12  respectively 
illustrate  fur  fibres  from  different  parts  of  the  same 
animal  (hare)  hi  fore  and  afOr  the  treatment  described. 
The  figiures,  of  course,  represent  the  microscopic 
appearances. 

Cellulose  is,  of  course,  very  sensitive  to  sulphuric 
acid,  which  disintegrates  it.  The  felt  manufacturer 
removes  cellulose  particles  or  bun-s  from  his  felt  by 
steeping  in  dilute  sulphuric  acid,  drying,  and  then 
beating  out  the  dust  of  the  disintegrated  and  partially 
carbonised  cellulose.     Nitric   acid   is   also  used  for 


Fig.  n. 


Fijr.   12. 


stripping  wool  of  its  coloiu'  previous  to  redyeing. 
Thus  indigo-dyed  wool  may  be  "stripped"  with 
nitric  acid  of  3^—1-  Tw.  Sulphurous  acid  is  the  best 
bleaching  agent  for  wool,  removing  its  natural  yellow 
colour.  Dr.  Knecht  has  shown  that  when  boiled 
with  dilute  sulphmic  acid,  wool  absorbs  from  2  to  3 
per  cent.  SOiH.,  which  are  only  removed  by  long 
continued  boiling  with  renewed  quantities  of  distiUed 
water  ;  part  is  removed  as  ammonium  salt. 

Arfion  (if  Alhili.-'. — Alkalis,  which  have  little  effect 
on  cotton,  have  to  be  used  veiy  dilute  and  with  great 
caution  on  wool.  Alkaline  carbonates  in  solution 
and  dilute,  also  at  a  temperatiu-e  not  above  50^  C, 
have  little  action  on  wool.  Soaji  aud  carbonate  of 
ammonia  have  less  injurious  action  still.  If  a  soda 
ash  with  causticity  in  it  be  used  the  damage  is 
certain.  The  temperature  of  auy  solution  used  in 
the  case  of  wool  is  an  important  matter,  for  even 
hot  water  is  injurious.  Dr.  Bowman  finds  that 
"  wool  which  looked  bright  when  well  washed  with 
tepid  water  became  duller  when  kept  in  the  water 
some  time  at  a  temperature  of  71°  C,  and  the  same 
wool,  subjected  to  boiling  water  at  100°  C,  became 
quite  dull  and  lustreless."  "  When  the  water  at 
71°  contains   only  very  small   quantities  indeed   of 
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alkali,"  adds  Bowman,  "the  -svliole  of  the  surface  of 
the  wool,  and  indeed  its  substance,  is  dissolved  into 
a  jelly-like  mass."  Dr.  Knecht  finds  that  wool  will 
dissolve  in  a  solution  containing  less  than  5  per  cent, 
of  its  weight  of  NaOH  at  lioiling  temperature.  I 
have  here  micro-sketches  of  a  human  hair  before 
and  after  treating  with  warm  dilute  alkali  (Figs.  13 
and  H).  You  will  observe  the  projecting  and  jagged 
edges  of  the  scales  (Fig.  14)  indicating  corrosion  and 
injury.     The  same  fibres  that  carried  before  boiling 


l■i^'.  13. 


Fis.  14. 


<1H 


Before  treatment  with  alkali. 


After  the  treatment. 


■with  water  alone,  500  grains  without  breaking,  broke 
after  boiling  with  480  grains. 

In  the  drying  of  wool  in  chambers  in  the  car- 
bonising process,  121'^  O.  may  be  used  provided  the 
vapoiu-s  escape,  for  the  rapid  evaporation  cools  the 
wool,  heat  becoming  latent  in  the  steam  at  the 
e.'cpense  of  the  fibre. 

We  see  then  that  pitchy  wools  and  rich  merinos 
richest,  respectively,  in  wool-fat  and  yolk,  i.e., 
the  very  finest  wools,  will  be  those  needing  most 
care  in  scouring  with  alkalis  or  soaps.  Yet  they  are 
just  the  wools  requiring  most  and  strongest  treat- 
ment to  rid  them  of  the  extraneous  matters  of  the 
yolk.  Thus  manufacturers  have  looked  about  for 
other  scouring  agents. 

Carhon  Bisvlphldi'. — Amongst  them  are  what  are 
termed  the  volatile  scouring  ar/enis,  such  as  carbon 
bisulphide,  fusel  oil,  ether,  petroleum  spirit,  benzol, 
&c.  However,  these  volatile  bodies  are  solvents  for 
fatty  matters,  and  not  for  alkaline  oleates  and  soaps. 
Hence,  in  conjunction  with  them,  a  washing  with 
water  must  l)e  combined,  so  as  to  follow  the  treat- 
ment witli  volatile  liquid. 

Bisulphide  of  carbon  has,  so  far,  amongst  these 
agents  received  the  most  favour,  as  it  so  very  readily 
dissolves  the  wool-fat,  even  in  the  cold. 

Bowman  says:  "Bisulphide  of  carbon  dissolves 
the  suint  and  fat  of  wool  very  easily  and  completely, 
without  injury  to  the  fibre.  The  bisidphide  may 
then,  when  removed  from  the  wool,  be  driven  off  at 
a  steam  heat,  leaving  the  iinchanged  fats  behind  as 
a  residue."  However,  lime  soajis  are  not  removed, 
and  it  is  a  fact  that  bisuljjhide  of  carbon,  if  hot, 


leaves  the  wool  yellow,  and  bleaching  will  not 
remove  that  yellow  colour,  for  it  is  due  to  sulphur 
deposited  in  the  fibre. 

Hummel  (jj.  101,  "  Dyeing  of  Textile  Fibres  ")  says 
the  use  of  volatile  hipiids  has  not  yet  met  with  much 
accei^tanco,  but  that  the  diificulties  attending  their 
use  have  been  more  or  less  overcome  by  Da  Heyl, 
Van  Haecht,  and  others,  more  especially  by  T.  J, 
Mullings,  yet  the  process  of  the  latter,  who  employs 
throughout  a  low  temperatiu-e,  is  not  an  unqualified 
success.  A  friend  of  mine  who  has  witnessed  and 
inspected  it  in  operation,  tells  me  that  the  water  run 
oft'  into  the  river  after  the  washing  which  followed 
the  CS;  treatment  had  a  dreadful  odour,  and  made 
the  river  smell  for  some  distance.  However,  if 
properly  purified  by  rectification  from  half- slaked 
quicklime  in  powder,  it  has  little  or  no  odour. 

Benzol  and  petroletim  spirit  have  the  serious  objec- 
tions that  they  are  specifically  lighter  than  water, 
and  so  can  neither  be  so  easily  displaced  by  water 
from  the  fibre,  nor  be  sealed  by  a  layer  of  water  kept 
above  their  surface.  Combined  with  this  great  me- 
chanical and  statical  advantage  of  CS:..,  we  have  the 
additional  one  of  its  volatility,  though  this,  as  we 
shall  shortly  see,  is  by  no  means  an  advantage  under 
some  circitmstances. 

I  have  in  this  paper  endeavoured  to  explain  the 
physical  and  chemical  structure  and  properties  of 
wool  fibre  and  its  natiu-al  accompaniments,  so  as  to 
prepare  the  way  for  the  consideration  in  the  noxt  of 
the  advantages  of  a  rational  treatment  of  the  raw 
wool  with  a  volatile  and  inert  solvent  in  the  cold, 
along  and  alternately  with  water,  over  the  treatment 
at  present  in  vogue  with  warm  tlilute  allialis  in  the 
process  known  as  scoiuiug,  and  I  hope  to  be  able  to 
prove  to  you  that  a  new  process  just  invented  and 
patented  by  my  friends,  Messrs.  Singer  and  Judell, 
fulfils  all  the  demands  made  Ijy  such  a  rational 
treatment.  The  apparatus  for  this  new  process  is 
now  being  constructed  by  Messrs.  Mather  and  Piatt, 
of  this  city. 
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n.-ON  WOOL  AND  FUR,  MODES  OF  CLEANS- 
ING THEM  FOR  THE  TEXTILE  INDUSTRY, 
AND  ON  A  NEW  PROCESS  RECENTLY 
PATENTED  BY  MESSRS.  SINGER  AND 
JUDELL. 

When  we  remember  how  that  the  raw  wool  fibre  is 
penetrated,  encrusted,  and  varnished  as  it  were  with 
yolk  and  natural  grease  and  soap-like  bodies,  as  well 
as  occasional  actual  potash  soaps,  and  that  woollen 
cloth  and  yarn  contain  oil  (as  much  as  4  to  5  per 
cent.),  and  that  such  greasy  matters  repel  and  resist 
aqueous  solutions  like  those  of  dyestuffs,  the  reason 
for  and  necessity  of  scouring  processes  will  be 
evident. 

Scoiirinr/,  then,  is  the  process  of  preparation  in 
which  the  removal  of  greasy  matters,  natural  or 
artificial,  is  involved.  For  many  years,  and  from 
the  earliest  times,  stale  lU'ine  was  used  for  the  wool- 
scouring  process,  but  more  recently  it  has  been 
replaced  by  stich  solvents  as  ammonia,  sodium  car- 
bonate in  different  forms,  soaps,  and  so  foi'th.  Stale 
urine  is  an  unhealthy  and  nauseous  detei-gent  to  use, 
ammonium  carbonate  is  expensive,  with  soaps  there 
comes  the  difficulty  that  soft  waters  must  be  used, 
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or  pIso  limo  or  mngnesia  soups  will  be  precipitnted 
iu  tho  til>rc.  Li(iuor  iimnioui;i\  iisoil,  of  course, 
nt'tor  diliitioii,  is  uot  without  risk,  lor  witli  wools  or 
woollen  fiooils  of  light  colour  spots  or  stains  may  bo 
cnnsed  when  the  ammonia'  is  preparoil  from  Ras- 
watere.  The  liquor  ammonia'  oujjht  to  liave  been 
made  from  good  sulphate  of  ammonia.  The  question 
will  l>e  nskeil,  "  \\  Ikuco  ilo  these  grey  stains  arise;-'  ' 
Doubtless  from  small  quantities  of  aniline  or  pyridine 
bases  that  have  been  volatilised  and  driven  over 
with  tho  ammonia.  Before  nsing  such  ammonias, 
they  should  bo  tested  (1)  by  Knptt'erschlager's 
method^poiu'iug  some  of  the  liquor  ammonia  into 
a  test  tube  containing  some  eoloiu'less  nitric  acid 
diluted  with  one-fourth  its  volume  of  water,  partially 
saturating  wilh  ammonia,  and  observing  if  a  red 
colonr  is  produced;  lii  by  Ost's  method  of  nearly 
ueutralisiug  the  ammonia  with  acid,  and  uotieiug  if 
an  odoiu'  of  p_TOtline  is  perceptible. 

Now  as  to  the  use  of  sodium  carbonates  for  wool 
Bcouring.  Some  lieautiful  as  well  as  cheap  salts  have 
been  ollbred  and  adopted,  such  as  the  crystallised 
sesqui-carbouate  of  Bnmner,  Mond.  and  Co.,  and  the 
crystal  carbonate  of  Messra.  (-iaskell,  Deacon,  audC'o. 
The  rirst  has  the  formula  Xa,CO.,.  NaHCO:,  +  2  H^O, 
tho  second  Na-CO;,  -f  H_.0.  With  magnesian  or 
calcareous  waters  the  earthy  carlionates  are  pre- 
cipitated on  the  wool,  but  are  more  easily  removed 
by  far  than  earthy  alkaline  soaps  ;  however,  in  very 
greasy  wools  there  may  still  lie  risk  of  deposit  of  the 
alkaline  eaiihy  soaps.  But  there  is  this  diilicnlty 
with  alkalis.  Causticity  must  be  avoided  altogetlier, 
and  the  carbonates  be  used  very  dilute,  or  the 
integrity  of  the  fibre  is  injured.  In  the  first  part  of 
my  paper  it  was  pointed  out  that  the  very  finest 
wools,  the  merinos  and  pitehy  wools,  are  just  the 
ones  richest  in  yolk  or  wool-fat.  These  need  pro- 
portionately more  stress  of  alkaUne  treatment  to 
clean  them,  and  there  comes  the  danger.  Thus, 
the  finest  wools  would  encounter  the  most  peril. 
However,  in  cases  where  mild  alkaline  treatment  can 
be  adopted,  no  forms  of  alkali  can  be  safer  than  the 
two  products  named. 

We  now  approach  another  method,  the  one  more 
specially  interesting  to  us  on  this  occasion,  that  of 
scouring  with  volatile  liquids  inert  to  the  fibre.  It 
possesses  the  essential  advantage  over  the  alkaline 
processes  that  tho  wool  may  be  deprived  completely 
of  its  wool-fat  without  injury  to  tho  fil>re.  However, 
with  all  these  methods,  as  so  far  employed,  there  are 
serious  ol)jections,  either  on  the  score  of  cost  through 
loss  of  volatile  agent,  of  modification  of  the  fibre 
through  the  manner  or  under  tho  condition  in  which 
the  volatile  solvent  is  employed,  and  through  the 
danger  attending  the  necessity  in  some  stage  of  the 
process  either  for  treatment  of  the  fibre  or  recovery 
of  the  spent  volatile  scoiuing  agent,  of  the  handling 
of  the  spent  product  by  workpeople.  However,  I 
submit  that  difficulty  and  danger  are  no  words  to 
frighten  or  deter  any  British  manufacturer  or  work- 
man, when  once  it  is  granted  that  superior  results 
are  to  be  obtained  by  the  use  of  given  means  and 
instruments.  Look  at  our  houses  furnished  with  an 
ilbiminating  agent — coal  gas,  which,  notwithstanding 
its  pivrification,  if  let  accidentally  escape  into  oiu-  bed- 
rooms, would  certainly  asjihyxiate  or  poison  us,  and 
as  if  that  were  not  sufficient,  convert  the  atmosphere 
of  our  rooms  into  a  dangerous  explasive  to  boot. 
Note  also  the  fact  that  tho  immense  volumes  of  coal 
gas  supplied  to  oiu-  cities  are  safely  collected  and 
stored  in  capacious  vessels  of  wrought  boiler-plate, 
just  as  the  laboi-atory  student  collects  and  preserves 
his  oxygen  or  hydi-ogon  iu  the  pneumatic  trough 
under  uu  inverted  bottle  or  tumbler. 
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Do  not  imagine  that  I  would  palliate  for  a  moment 
any  admission  of  the  vapours  of  bisulphide  of  carbon, 
for  example,  into  the  atmosi)here  of  sheds  or  factories 
or  anywhere  where  they  couhl  be  l)reathed  ))y  work- 
people. I  luiow  and  have  specially  stutlied  the 
poisonous  action  of  carbon  bisulphide  vapours,  and 
I  say  that  slow  pLiisouiug  by  this  agent  is  simply  a 
terrible  thiug,  involving  loss  of  nund  and  disease  of 
liody  comlnued.  But  I  do  uot  hesitate  to  say  that  if  a 
method  is  oli'orod  in  which  the  carbon  l)isulphide  is 
treated  as  plant,  is  to  act  in  the  cold,  is  continually 
recovered  and  automatically  returned  ;  if  it  is  one  in 
which  there  is  be  no  I'emoval  of  the  fetid  oil- 
charged  material  from  the  apparatus  in  which  it 
becomes  oil-  an<l  grease-charged,  and  if  whilst,  iu  a 
word,  the  products  are  discharged  at  their  proper 
places,  the  bisulphide  simply  circulates — then  I  woidd 
on  these  iiriina  furlr  grounds  throw  in  my  adherence 
to  such  a  method  till  I  heard  worse  of  it. 

Let  us  see  what  has  been  done  so  far  with 
bisuljihido  of  carbon.  Several  methods  have  been 
proposed,  and  one  of  the  best  of  recent  date  is  by 
T.  J.  Mulliug.s.  The  wool  is  placed  iu  a  covered-in 
centrifugal  machine  and  submitted  there  to  the 
cleansing  action  of  the  bisulphide  in  the  cold.  When 
once  saturated  with  the  ii'olk  constituents  soluble  in 
CS...,  the  machine  is  revolved  to  extract  the  chief 
bulk  of  it,  and  the  remainder  left  iu  tho  fibre  is 
expelled  by  water  admitted  into  tho  appai'atus. 
Water  being  both  lighter  than  and  uou-miscible  with 
bisulphide,  tli.splaces  the  latter,  which  sinks  to  the 
bottom  of  the  vessel.  The  action  proceeding  iu  the 
cold,  Mullings  claims,  and  rightly  so,  that  the  wool 
does  not  acquire  the  yellow  tint  invariably  assumed 
when  heat  is  used. 

The  mixtm-e  of  bisulphide  and  water  is  collected 
in  a  tank,  and,  after  settling,  the  former  is  ran  off 
lielow,  and  recovered,  by  distillation,  for  using  again. 
Hummel,  who  refers  to  the  process  iu  his  "  Dyeing 
of  Textile  Fibre,"  says  :  "  It  has  been  recently  tried 
on  a  large  scale,  with  a  certain  degree  of  success." 

Now  let  us  glance  at  a  weak  poiut  or  two  iu  such  a 
process  as  this.  (1.)  In  ceutrifugating  tho  wool  from 
the  bi.sulpliide  containing  these  yolk  constituents 
which  are  dissolved,  a  time  will  come  when  the  wool, 
with  a  minute  quantity,  but  probably  still  some, 
bisulphide  loft  in  it,  must  be  exposed,  in  order  to 
withdraw  it,  for  the  admission  of  water  will  not 
remove  absolutely  all  lisulphide.  (2.)  Since  the 
washing  with  liisnlphide  is  not  by  a  cumulatiTe 
system,  the  liisnlphide  drawn  ofi'for  redistilling  will 
not  be  fully  charged  with  yolk  constituents.  (3.) 
Either  the  dirt  and  insoluble  matters  remain  amongst 
the  wool,  or  are  driven  out  amongst  the  bisulphide, 
or  both  conditions  obtain  ;  this  would,  in  any  case, 
soon  necessitate  a  cleaning  out  of  the  centrifugal 
apparatus,  and  would  increase  thus  danger  and 
expense. 

A  modification  of  Deiss's  apparatus  for  extracting 
oils  from  seeds  has  been  proposed.  It  is  a  macerat- 
ing apparatus,  in  which  the  wool  is  treated  with  warm 
vaijours  of  bisulphide  of  carbon.  The  apparatus  is 
ingenious,  but  it  lal)ours  under  this  tlisadvatage,  that 
the  washing  and  treatment  are  not  cumulative. 
Thus  the  bisulphide  in  the  bulk  will  not  become 
saturated,  and  so  a  proportionately  larger  volume  of 
this  volatile  agent  must  be  used  for  keeping  iu  cir- 
culation, per  given  quantity  of  wool,  than  would  be 
the  case  if  a  cumulative  system  were  en)ployed. 

The  annexed  figure  (Pig.  A)  represents  Deiss's 
apparatus,  which  is  very  much  used  on  the  Conti- 
nent. A  store-well  contains  the  bisulphide  of 
carbon  (covered  with  a  layer  of  water  i,  aud  also  acts 
as  receiver   for  the  bisulphide  when   recovered  by 
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distillation  from  the  oil  and  bisulphide  mixture 
■whicli  has  reached  the  retort.  By  means  of  a  pumjj, 
the  bisulphide  is  raised  to  the  maeerator,  where  it 
comes  in  contact  with  the  seeds  or  other  materials 
from  which  oils  are  to  be  extracted.  Here  it  is 
heated  in  contact  with  the  seeds  or  other  matters  by 
a  dry-steam  coil,  the  bisulphide  vapours  evolved 
being  caught  and  condeused  in  the  worm,  and  so 
returned  to  stock  in  the  well.  When  the  extraction 
is  ended,  the  seeds,  i-c.  remain  on  the  false  bottom 
of  the  extractor  or  maeerator,  whilst  the  oil-laden 
bisulphide  is  passed  over  to  the  retort  by  the 
pipe  shown  at  the  uj^per  part  of  the  extractor, 
where  the  specifieally  lightest  layer,  that  richest 
in  oil,  is.  In  the  retort  it  is  heated  by  closed 
steam,  bisulphide  retiuTied  to  stock,  and  oil  remain 
ing  in  the  retort,  to  be  afterwai-ds  drawn  oft".  When 
the  bisulphide  of  the  first  treatment  is  run  to 
the  retort,  the  seeds  and  maeerator  must  i-eceive  a 
final  treatment,  resulting  in  a  dilute  solution,  which 
must  then  be  treated  in  the  retort. 

Not  only  Deiss's  modified  apparatus,  but  many 
others  proposed,  sufier  from  this  defect,  the  force  of 
which  you  will  easily  recognise  when  I  comjiare  it, 
as  to  its  result,  to  the  lixiviation  of  a  quantity  of 
black  ash  or  crude  soda,  all  in  one  and  the  same 
black-ash  vat.  It  would  mean  non-saturation,  a  lot 
of  weak  liquors,  larger  consumption  of  fuel,  increased 
labour. 

In  many  of  the  processes  proposed,  a  great  diffi- 
culty again  has  been  the  putting  in  of  a  charge  of 
wool  to  an  appai-atus  which  must  be  opened  for  the 
purpose,  and  the  withdrawal  after  washing,  which 
is  likely  to  be  just  as  disagreeable  and  dangerous. 

Not  the  least  of  the  difficulties  is  the  treatment  of 
the  dirt  and  sand  separated  from  the  wool,  and  contain- 
ing, at  least,  some  little  of  the  bisulphide.  And  now, 
last  and  not  least — and  I  speak  as  an  old  manufacturer 
of  carbon  bisulphide — the  difficulty  of  ilistilling  the 
bisulphide  from  the  oil  completely  and  securely,  and 
moreover  of  separating,  as  in  the  case  of  MuUings' 
apparatus,  the  oily  bisulphide  from  the  water  with 
which  it  is  mixed,  to  do  all  this  safely  and  without 
loss,  which  would  mean  danger  even  if  but  a  very 
modest  loss,  involves  the  solution  of  practical  pro- 
blems of  no  ordinary  magnitude. 

I  think  we  now  see  that  if  an  efl^ective  and  safe 
apparatus  is  to  be  put  into  the  hands  of  the  wool- 
Bcoui-er,  it  must  in  working  fulfil  conditions  some- 
thing like  the  following :  —  It  must  consume  as 
little  bisulphide  per  given  quantity  of  wool  as  pos- 
sible, i.e.,  it  must  retiu-n  nothing  but  a  bisulphide  as 
nearly  satm-ated  with  yolk  constituents  as  jjossible. 
The  saturated  solvent  must  proceed  tlireet  and 
covered  to  the  still  for  regenerating  from  it  the  CSj, 
and  that  carbon  bisulphide  must  be  condensed  and 
pass  again  direct  into  the  washing  system.  The  stUl 
must  be  one  that  can  work  automatically,  like  the 
rest  of  the  apparatus,  and  work  safely.  It  must 
deliver  the  oil,  free  from  bisulphide,  continuously 
and  automatically  as  it  is  produced.  Hence,  and  in 
other  words,  the  carbon  bisulphide  must  circulate 
through  and  around  the  entire  system,  inclutling  the 
recovery  stiU,  and  drop  the  oil,  so  to  say,  on  its  way, 
and  at  its  proper  place. 

But  to  this  end  the  veiy  dirt  and  sand  deposited 
from  the  wool  in  the  apparatus  must  also  be  automa- 
tically gathered  up,  and  what  is  more,  it  must  be  as 
automatically  washed  with  bisulphide  (fresh)  and 
then  be  rid  of  all  traces  of  carbon  bisulphide,  which 
must  be  retiuTied  to  circulation  in  the  system,  whilst 
the  dirt  and  sand  are  automatically  and  continuously 
delivered  at  a  specific  and  proper  place. 


The  washing  with  water  should  take  place  in  the 
same  apiaaratus,  and  the  washing  should  also  admit 
of  the  same  continuous  and  cumulative  action  as 
with  the  bisulphide.  If  possible  raw  wool  must  be 
delivered  into  such  appai'atus  at  one  place  by  some 
simple  process  that  workmen  will  easily  understand, 
and  the  thoroiighly  washed  wool  must  emerge  at 
another,  just  as  simply  as  the  oil  and  gi'ease  are, 
and  also  the  dirt  and  sand.  Finally,  no  direct  fire 
must  be  necessary  anywhere  near  this  appai-atus, 
which  may  consequently  be  to  a  considerable  extent 
isolated. 

I  shall  now  describe  such  an  apparatus  to  you, 
and  it  is  the  one  we  aie  assembled  to-night  to  hear 
about,  and  recently  patented  by  Messrs.  Singer  and 
Jiidell,  of  Adelaide.  It  gives  me  pleasure  to  add 
that  Mr.  Ignatius  Singer  is  also  present,  and  will  be 
able  to  answer  any  questions  that  I  may  fail  to  reply 
to.  It  is  somewhat  singular  that  seven  months  ago, 
being  asked  by  a  large  woollen  firm  in  Yorkshire  to 
commend  to  them  a  good  wool-scouiing  process,  and 
looking  through  a  number  of  patents,  I  was  at  once 
struck  by  Singer  &  Judell's  patent,  No.  13,699,  of 
October  10,  1887,  recommended  it,  and  then  advised 
the  London  patent  agent  to  write  to  Adelaide  and 
in's'ite  the  patentees  either  to  come  or  send  a  repre- 
sentative. However,  these  gentlemen  had  also  been 
smitten  with  the  idea  that  they  ought  to  visit  the 
mother-coTintry,  and  so  the  letter  must  have  reached 
Adelaide  a  day  or  two  after  they  had  set  sail.  In 
coming  they  have  brought  improvements  on  the 
specification  referred  to  of  an  important  character. 
Let  us  now  examine  their  apparattis  and  process, 
and  see  if  it  fulfils  the  conditions  prefigured  in  the 
ideal  stnictiu-e  already  sketched. 

The  raw  wool  is  first  deposited  on  an  endless  belt 
made  of  wire  gauze  (Fig.  B.,also  Fig.  C.,/),  down 
upon  which  comes  another  belt,  forming  an  upper 
cover,  to  hold  down  the  wool  just  as  the  belt 
enters  the  apparatus,  which  is  a  stractiu'e  of  iron, 
measiuing,  for  an  output  of  .50  to  60  bales  per 
24  hoiu-s,  about  35  feet  long.  All  hds,  covers,  &e. 
are  seciu'ely  luted  in  water.  It  will  be  observed 
that  the  top  belt,  as  the  washed  wool  emerges, 
becomes  the  bottom  belt  bearing  the  fresh  charge 
of  raw  wool  as  the  double  belt  re-enters  the 
apparatus.  The  double  belt,  bearing  the  raw  wool 
clasped  in  it,  now  descends  into  the  first  of  a  series 
of  cells  or  cisterns,  which,  when  the  apparatus  is  in 
work  is  empty,  when  out  of  work  is  filled  with  water 
to  lute  the  edge  of  the  cover  of  the  apparatus  dipping 
into  it  (Fig.  C).  Passing  into  this  first  cell  the  belt 
passes  over  a  roller,  under  another  at  the  lower  part 
of  the  cell,  and  then  rises  under  the  cover-lid  and 
passes  between  two  squeezing  rollers.  The  band 
with  its  wool  now  descends  into  the  first  carbon 
bisulphide  vessel  (Fig.  B.  and  also  Fig.  C ).  and 
emerging  is  squeezed  between  nipping  rollers  just 
before  entering  the  second  cell.  Thus,  it  travels 
through  and  is  washed  and  squeezed  iu  14  cells  con- 
taining carbon  bisulphide,  when  it  enters  five  similar 
but  deeper  tanks  containing  water  alone,  in  which  it 
is  also  washed  and  squeezed  (Fig.  B.).  The  band  with 
wool  now  ascends  to  a  drying-chamber,  and  in  its 
upward  com-se  is  supported  and  run  upon  two  rollers. 
In  this  chamber  it  passes  ujawards  and  downwards 
over  hollow  rollers,  heated  internally  with  steam, 
and  it  is  also  squeezed  between  the  hot  rollers.  At 
length  the  band  emerges  beaiing  washed  and  dried 
wool.  The  top  band  now  departs  horizontally  to  a 
more  distant  roller  before  descending,  the  lower  one 
bearing  the  wool  passing  over  one  nearer  at  hand 
descends  sooner  and  lets  the  wool  fall  into  a  suitable 
receptacle   or  shoot,    and   turning  around    another 
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roller  lower  dowu  re-enters  the  apparatus  as  top 
baud  to  that  baud  which  previously  separated,  aud 
now  re-laden  with  fresh  raw  wool,  re-enters  as 
bottom  band  (Figs.  B.  and  C.,/'). 

We  have  thus  followed  the  mere  course  of  the 
wool  and  observed  that  this  is  characterised  by  a 
continuous  automatic  action.  Let  us  now  follow 
the  coiu'se  of  the  gaseous  currents,  for  what  must 
immediately  strike  the  imagination  is  the  fact  that 
the  first  cell  is  open,  and  the  lid  of  the  apparatus 
dipping  into  it  is  not  luted  when  oi^erating  (only 
luted  in  water  diuing  quiescence  of  the  machinery). 
Carrying  the  eye  to  the  ih'ying-chamber  above,  a 
pipe  wide  in  its  upper  part  and  communicating  with 
a  cylindrical  worm  condenser,  is  noticed.  In  that 
wide  pipe  a  draught  is  created  by  the  asiiirating 
action  of  a  fine  water  jet  or  spray  under  pressure  at  h 
(Fig.  B. ).  This  draught,  however,  is  but  a  gentle  one, 
something  like  that  produced  in  a  vitriol  chamber 
system.  It  is  just  sufficient  to  prevent  carbon 
bisulphide  vaj)ours  from  receding  and  j^assing  under 
the  lid  or  cover  dipping  into  the  empty  tank  or  cell 
into  which  the  wool-baud  first  enters.  It  is  also 
sufficient  to  carry  the  vapoiu's  of  liisuliJhide  from 
the  drying-chamber  to  the  condensing  worm,  where 
those  vapours  are  condensed  and  so  recovered,  and 
returned  to  the  system.  The  connexion  between 
the  atmosphere  of  the  l^isulphide  cells  and  the 
drying-chamber  is  by  means  of  a  ttauight-pipe 
fiu'nished  with  a  tap  e  shown  in  Fig.  B.  We  notice 
then  the  general  motion  of  the  atmosj)here  of  the 
system  is  in  a  direction  from  the  entrance  of  the 
wire-baud,  with  the  same  and  towiU'ds  the  water-jet 
and  condenser.  All  carbon  bisulphide  vapours  in 
the  entire  system  then  tend  towards  and  pass  down  the 
condensing  worm,  then  retiu-ning  to  the  "  dividing- 
cistern,"  dividing  Itisulphide  from  water  <?,  Fig.  B. 
Let  us  now  see  what  becomes  of  the  dirt  deposited 
from  the  wool.  So  soon  as  the  carbon  bisulphide 
dissolves  out  the  wool  grease,  &c.  the  dirt  at  once  falls 
out  of  the  wool  and  sinks  to  the  bottom  of  the  vessel. 
I  will  show  you  how  this  takes  jjlace  by  a  small 
experiment  in  a  stoppered  funnel,  in  which  I  have 
placed  some  raw  wool.  I  poiu'  in  some  carbon  bi- 
suliDhide,  and  whilst  this  liqiiid  is  effecting  solution, 
you  may  perceive  the  dirt  di-opping  oiit  of  the 
wool.  Now  through  each  of  the  first  six  bisulphide 
cells  or  tanks  (see  Fig.  C.  and  also  Fig  D.),  works 
an  endless  chain  of  perforated  dredgers.  The 
bottoms  or  dirt  of  the  cells  are  thus  continuously 
dredged  up,  the  oily  bisulphide  draining  back  into 
the  cells  during  the  upward  motion  of  the  little  dredg- 
iug-buckets.  These  buckets  just  on  their  descent 
and  consequent  reversal,  empty  their  contents  into 
a  glitter  of  semi-circular  section  h,  Fig.  D.,  thi'ough 
which  an  endless-screw  agitator  works  (see  Fig.  C,  i ,  e). 
The  screw  works  the  dirt  and  sand  containing  still 
some  oily  bisulphide,  in  a  slightly  upward  direction 
along  this  gutter,  and  meanwhile  an  isolated  dredg- 
ing  system,  jirecisely  similar  to  the  six  ah-eady 
mentioned,  only  that  it  is  furnished  with  non- 
perforated  buckets,  and  which  is  fixed  to  the  tenth 
bisuliihide  cell,  brings  up  continually  a  fairly  pure 
bisulphide  and  empties  it  into  the  gutter  ^^'itl^  sand, 
dirt,  and  still  some  oil  (sec  Fig.  B.).  The  bisulijhide 
runs  along  by  its  own  gravity  back  towards  the  fh'st 
cell,  and  in  a  contrary  direction  to  that  of  the  motion 
of  the  sand  and  dirt,  which  it  continually  washes. 
The  washings  continually  flow  into  the  first  tank, 
which  contains  the  most  contaminated  or  highly 
charged  bisulphide.  The  washed  sand  and  dirt 
pushed  on  by  the  screw  at  length  enter  a  down  pipe 
(Fig.  B.  and  also  Fig.  D.,  /()  where  they  drop  into  a 
retort  (not  visible  in  the  drawings)  connected  with  a 


Liebig's  condenser.  They  are  subjected  to  heat  in 
this  retort,  when  the  bisulphide  passes  over  and  is 
condensed  aud  returned  into  the  delivery  main  along 
with  the  other  sujjplies  of  bisulphide  at  c,  Fig.  B. 
The  retort  consists  of  a  long  pipe  in  which  works 
an  endless  screw.  This  retort  is  double  steam- 
jacketed,  and  the  end  is  connected  with  an  asiDirator 
to  draw  ofl'  the  CSj.  The  sand  and  dirt  droji  out 
at  the  end.  But  let  us  further  follow  the  coiu'se 
of  the  vapoiu's  to  the  point  of  their  recovery.  I 
have  said  that  not  a  steam-jet  but  a  water  spray -jet 
creates  the  suction  or  draught  carrying  the  vapours 
into  the  worm  (//,  Fig.  B.)  which  commences, 
according  to  strictly  scientific  [nincii^les,  wide,  and 
gradually  tapers  down  as  cooling  and  condensation 
proceed.  The  condensed  liquid  falls  from  the  worm 
into  a  small  collecting  space,  runs  by  a  pips  to  the 
bisidphide  main  c.  Fig.  B.,  where  it  joins  the  stream 
coming  from  the  recovery-still  to  be  afterwards 
described.  The  bisulphide  then  falls  into  the  cell 
or  tank  at  the  end  of  the  tank-system,  where  it 
settles  down  as  a  lower  layer  under  water.  The  air 
draughted  through  the  system  escapes  by  the  central 
vertical  pipe  fixed  above  the  collecting  space  in 
which  the  worm  terminates.  The  minute  <iuautity 
of  bisulphide  ese.iiiiug  with  the  air,  it  is  not  con- 
sidered worth  while  to  collect.  The  top  of  this 
shaft  is  fitted  with  a  cover-valve  which  is  closed  when 
the  apparatus  is  not  working. 

Let  us  now  see  how  the  carbon  bisulphide  is 
distributed  and  the  water  disposed  of  in  the  last 
tank  receiving  the  recovered  solvent.  The  overflow 
siphou-tube  tor  the  bisulphide  is  one  which  every 
tar  distiller  is  accustomed  to  for  separating  the 
bottom  water  layer  in  his  receivers  from  the  super- 
natant one  of  naishtha  (Fig.  E.).  However  in  such 
cases  the  lower  layer,  the  water,  is  valueless,  and 
is  run  ofl"  to  waste,  but  in  our  present  case  the 
lower  layer  is  the  one  of  principal  value.  We 
need,  then,  an  automatic  arrangement  for  pre- 
venting the  level  of  the  CSj  from  rising  above 
a  certain  point,  or  we  shall  incur  the  risk  of 
getting  bisulphide  returned  in  the  upper,  the  water 
overflow.  Messrs.  Singer  and  Judell  have  adapted 
a  highly  ingenious  arrangememeut  for  this  purpose, 
so  that  it  is  quite  impossible  for  the  level  of  carbon 
bisulphide-  and  water-layers  to  be  other  than  con- 
stant. The  carbon  bisulj)hide  ovei-flows  into  and 
suppUes  the  bisulphide  tank  nearest  to  the  water- 
tank  system,  and  the  water  overflows  into  the  water 
tank  next  to  the  receiving  or  dividing  tank  with 
automatic  contiivance.  This  automatic  contrivance 
consists  of  a  float  (see  Fig.  E.  and  also  Fig.  B.,  il)  which 
sinks  in  the  water  of  the  receiving  tank  but  floats 
upon  the  carbon  bisulphide.  Through  it,  above  and 
below,  passes  a  slender  rod  with  swivel  joint  at  either 
end,  connected  with  the  terminals  of  two  levers, 
whose  opposite  ends  are  armed  -ndth  stoppers  closing 
or  opening  respectively  the  water  and  bisuliihide 
overflows,  above  and  below.  It  is  now  manifest 
that  when  adjusted  for  a  particular  level  of  bi- 
sulphide in  the  "  divider,"  if  that  level  rose  the  float 
must  rise,  would  raise  the  ends  of  the  two  levers 
connected  with  its  axial-rod,  aud  these  levers  acting 
on  their  fulerums  would  respectively  close  up 
the  water  overflow  pipe  and  open  the  bisuli:)hide 
overflow  siphon  (which  delivers  bisulphide  to  the 
bisulphide  tanks  just  as  water  is  siphoned  over  from 
a  tar-distiller's  "di^•ider").  Thus,  a  compensating 
automatic  adjustment  is  secui-ed,  and,  in  principle, 
it  is  closely  analogous  to  the  Hoat  adjustment  for 
regulating  the  steam  ]u-essure,  aud  consequently  the 
temperature,  in  distilling  benzene  and  toluene,  &c., 
in  the  Savalle's  dephlcgmating  coltunn.     Tlic  water 
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nnJ  bisulphide  then  respectively  overflow  into  the 
neighbouring  tanks  for  theso  liquids,  and  so  move  in 
n  direction  opposite  to  that  in  which  the  double 
perforated  belts  witli  wool  are  travelling.  Hence 
wool  that  has  become  cleaner  always  meets  with  a 
current  of  bisulphide  that  is  purer  still.  The  same 
thing  is  tnie  of  the  water. 

Let  ns  now  follow  tlio  Viisulphide  in  its  course. 
This  overflows  from  tank  to  tank  till  it  reaches  the 
first  cistern,  when,  flowing  underneath  the  inner  cell 
holding  the  baud  and  rollers  and  passing  through  a 
line  strainer  of  wire  gauze  (V/.  Fig.  C. )  it  enters 
through  the  exit  pipe,  furnished  mth  regulating 
tap  (Fig.  B  I,  and  is  slowly  fed  into  the  retort,  of 
special  constnictiou  (Fig.  F  ).  The  interior  is  so 
niTanged  that  the  oily  bisulphide  flows  down  gi'ooved 
sloping  plates,  along  the  bottom  of  the  grooves  of 
which  a  steam  pipe  is  laiil.  The  oil,  free  from 
bisuiphide,  at  length  reaches  the  bottom  of  the 
series  of  plates  or  trays  in  the  retort,  when  it 
collects  in  the  little  cistern  and  overflows  by  the 
siphon  pipe,  as  shown  in  Fig.  F.  At  the  sharp, 
almost  angular  curve  made  where  one  groove  joins 
the  next  on  a  sloping  tray,  the  steam-pipe,  to  prevent 
obstruction  of  the  flow  of  oil,  making  a  small  arch  or 
bridge,  enters  the  next  groove  lower  down  and  again 
lies  along  the  bottom  of  it.  These  small  arches  are 
shown  at  fi,  a,  Fig.  F. 

Allow  me  now  to  point  to  two  or  three  apparently 
trivial  devices  in  chemical  engineering  which, 
nevertheless,  are  calculated  to  astonish  us  by  the 
important  results  achieved  liy  them.  Notice  flrst 
(Fig.  B.  and  also  Fig.  C.)  the  sloping  summits  of 
the  respective  inner  and  outer  false  sides  of  the  carbon 


bisulphide  tanks.  It  will  be  observed  that  the  slopes 
increase  the  depth  of  the  tanks,  whilst  they  guide 
and  drain  the  expressed  licpiors  from  the  rollers  down 
again  into  the  proper  tanks,  so  that  those  tanks 
containing  purer  bistilphide  are  not  contaminated 
by  bisuli)hide  draiuiugs  from  a  less  pure  tank  nearer 
to  the  final  and  most  highly  charged  tank.  Besides 
this,  by  increasing  the  depth  of  the  tanks  in  the 
manner  described,  an  opportunity  is  afforded  for  the 
most  highly  chai'ged  bisulphide  in  each  tank,  which 
is  consequently  of  hnvcst  specific  gravity,  to  overflow 
into  the  neighbouring  tank  in  the  most  economically 
advantageoTis  way,  viz.,  at  the  top,  and  with  the 
same  advantage,  to  enter  that  neighboiu'ing  tank  at 
the  bottom.  In  the  case  of  the  water  tanks,  a 
similar  arrangement  is  devised,  but  since  the  water 
most  highly  charged  with  saline  matters,  &c.  will 
possess  the  highest  specific  gravity,  and  so  lie 
nearest  the  bottoms  of  the  tanks,  the  overflow  takes 
place  from  the  bottom  of  one  tank  and  by  the  top  of 
the  next  one  into  which  the  liquor  nms  over.  This 
is  made  plain  in  the  Fig.  B. 

This  is  not  an  apparatus  that  has  been  merely 
worked  out  on  jiaper.  It  has  been  very  carefully 
operated  in  Australia  for  some  time  liy  the  inventors, 
and  I  am  assured  that  in  the  neighbourhood  of  the 
scouring  plant  no  smell  whatever  of  carbon  bisul- 
phide can  be  detected  when  the  apparatus  is  in 
full  work. 

A  patent  has  still  more  recently  been  taken  out 
by  G.  and  A.  Burnell,  of  Adelaide,  for  a  very  similar 
piece  of  apparatus  to  that  of  Messrs.  Singer  and 
Judell,  but  it  is  one  in  which  it  is  proposed  to  use 
benzine  or  i^etroleum  spirit. 
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In  using  petroleum   spirit,   a  rectification  would 

first  be  ueeiletl  to  free  the  ordinary  spirit  of  tlie 
trade  from  the  partly  greasy,  partly  i-esiuous  bodies 
of  higher  boiling  point  which  it  always  contains.  I 
niiss  in  Burnell's  specification  any  account  of  a 
continuous  distilling  apparatus  to  restore  fresh 
solvent  and  give  a  continual  supply  of  oil,  and  I  fear 
tor  the  security  of  the  leather-lip  arrangement  to 
"prevent  as  much  as  possible  the  escape  of  the 
fumes." 

Messrs.  Singer  and  Judell  calculate  that  the  profits 
derived  from  the  by  products  of  their  process  (the 
wool  fats  and  potash  salts,  &c.)  should  pay  the 
whole  expense  of  royalties,  apparatus,  and  bisulphide 
required. 

In  conclusion,  my  best  thanks  are  due  to  Dr.  F.  H. 
Bowman  for  kindly  lending  me  his  lantern  slides  for 
the  illustration  of  my  papers,  and  for  permitting  me 
to  reproduce  some  of  the  wood-cuts  from  his  well- 
known  work  on  the  wool  fibre,  also  to  Mr.  Ig.  Singer 
for  drawings  of  his  apparatus  and  for  other  assistance 
in  preparing  this  paper. 


flftura^tlf  ^rrtion. 


Chairman  :  T.  W.  Stuart. 
Tice-Chairman  :  P.  P.  Bedson. 


Alfred  AUliusen. 
G.  T.  Prance. 
G.  Gathcral. 
Jolin  Glover. 
T.  \t'.  Lovibond. 
John  Pattinson. 


Committee : 

H.  R.  Procter. 

B.  S.  Proctor. 
W.  W.  Proctor. 
"W.  L.  ReimoklsoM. 

C.  H.  Ridsdale. 
J.  E.  Stead. 


Hon.  Local  Se-^retarn  and  Treasurer . 
J.  T.  Dunn,  The  Sehool,  Gateshead. 


Notices  of  papers  and  communications  for  the  mectinjis  to  be 
sent  to  the  Local  Secretary. 


Meeting  held  in  the  Durham  College  of  Science, 
Thiirsday,  Jmvnartj  10<?i,"l889. 


MK.  T.  W.  STUART    IN    THE    CHAIE. 


ON  THE  TESTING  OF  LARD  FOR  COTTON- 
SEED  OIL  AND  BEEF  STEARIN. 

BY    JOHN    PAITINSON,    F.I.C. 

As  much  attention  has  recently  been  drawn  to  the 
prevalence  of  lard  adulteration,  I  thought  it  would 
interest  some  of  our  members  if  I  described  briefly 
some  of  the  methods  by  which  these  adulterations 
are  detected  and  measiu'ed. 

Although  chemists  have  only  lately  been  able  to 
speak  with  certainty  as  to  these  adulterations,  it 
has  for  some  years  been  well  known  that  lard,  which 
ought  to  consist  only  of  the  fat  of  the  pig,  is  very 
largely  adulterated  witli  cotton  seed  oil  and  beef 
stearin,  and  occasionally  with  water.     Some  of  the 


American  lard  packers  are  the  greatest  offenders  in 
this  respect ;  but  they  are  not  the  only  offenders, 
for  well  authenticated  cases  are  Icnown  in  which  both 
English  and  Irish  prepared  lards  have  been  found  to 
contain  similar  adulterations. 

The  lard  trade  of  America  has  assumed  very  large 
proportions.  It  was  stated  in  evidence  before  a 
Commission  recently  appointed  by  the  United 
States  House  of  Representatives  to  inquire  into  the 
question  of  lard  adulteration,  that  about  270,000  tons 
are  annually  produced  iu  America,  upwards  of  one- 
half  of  which  is  exported  to  other  coimtries. 
Amongst  the  American  lard  packers  there  are  several 
who  prepare  and  supfily  oidy  pure  lard,  but  it  was 
stated  before  the  same  Commission  by  one  of  the 
largest  producers  that  tliree-fourths  of  the  American 
lard  was  jjacked  by  his  firm  and  a  few  other  large 
firms,  and  that  these  firms,  "  in  order  to  keep  up 
the  quality  and  to  meet  the  demands  of  the  trade, 
added  cotton-seed  oil  and  oleomargarine  stearin  "  to 
their  lard.  This  lard  is  all  branded  and  sold  as 
"  Refined  Lard,"  "Pure  Refined  Lard,"  and  other 
names  calculated  to  lead  the  purchasers  to  believe 
that  the  lard  is  genuine  pure  lard.  The  cool  way  in 
which  this  perversion  of  the  ordinary  meaning  of  the 
word  "  Refined  "  is  defended  is  amusing.  To  the 
question,  ' '  Do  you  think  that  if  there  was  only 
20  per  cent,  of  lard  in  your  compound,  it  would  be 
right  to  brand  that  as  refined  lard?"  the  same 
witness  answered,  "  Y'es,  sir.  After  we  have  been 
putting  up  lard  for  25  years  we  claim  to  become 
expei-t  iu  the  manufactiu:e  of  an  edible  lard  for 
domestic  purposes.  If  we  consider  that  we  can 
make  an  article  that  meets  the  demand  of  our  trade, 
fulfils  the  wants  of  the  trade,  and  is  pure  and  whole- 
some and  valuable,  audcau  put  in  hQ  or  60  per  cent, 
of  cotton-seed  oil  and  harden  it  with  20  per  cent,  of 
lard  (beef  stearin?)  to  make  it  fii-m,  it  meets  the 
demand  of  oiu'  trade.  That  is  all  they  want.  We 
know  what  they  want  better  than  they  do  themselves. 
*  *  *  *  If  we  choose  to  say  we  are  willing  to 
put  in  our  brand  of  refined  lard  only  aljout  20  per 
cent  of  lard,  we  consider  it  perfectly  fair  to  do  it." 

The  beef  stearin  used  is  a  by-product  of  the 
margarine  manufacture,  and  consists  of  the  harder 
part  of  the  beef  fat  from  which  the  oleomargarine 
has  been  separated  liy  pressure.  Its  price  was  recently 
about  36.?.  per  cwt.  The  price  of  cotton-seed  oil  was 
about  23s.  per  cwt.  The  price  of  lard  was  about 
47.'.-.  per  cwt.  It  will  thus  be  seen  that  there  would 
be  a  large  margin  of  profit  if  a  comi3ound  consisting 
of  50  or  6(1  per  cent,  of  the  cheaper  cotton-seed  oil 
and  beef  stearin  could  be  sold  at  the  price  of  genuine 
lard  ;  and  this  i^  probably  the  clue  to  the  true 
explauation  of  the  adulteration. 

I  do  not  enter  into  the  question  as  to  whether 
cotton-seed  oil  and  beef  stearin  are  better  or  worse 
than  piu-e  lard.  I  do  say,  however,  that  such  a 
compound  ought  to  be  sold  under  its  proper  descrip- 
tion, and  not  jjassed  ofl"  on  the  public  as  pure 
lard.  When  a  purchaser  wants  and  asks  for  lard  he 
should  be  able  to  get  it,  and  not  be  supplied  with 
another  and  a  cheaper  article.  The  selling  of  such 
adulterated  lard  is  also  a  serious  injiu-y  to  fair  and 
legitimate  lard  packers  who  will  only  supply  pure 
lard,  but  who  are  undersold  by  the  makers  of  the 
adulterated  lard. 

To  detect  cotton-seed  oil  and  beef  stearin  in  lard, 
and  to  form  an  estimate  of  the  quantity,  the  following 
tests  are  cliiefly  relied  on  : — Some  form  of  the  nitrate 
of  silver  test  for  cotton-seed  oil,  the  microscopical 
appearance  of  the  crystals  formed  from  an  ethereal 
solution  of  the  lard  to  detect  beef  stearin,  the 
iodine     absorption     equivalent,    and     the    specific 
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gravity.  Useful  inforinatiou  is  also  afforded  by  an 
esaminatiou  of  the  colour,  tnste,  smell,  and  con- 
sistoucy  of  the  lard. 

The  Xiliiif"  It/  NiVivr  T<iit. — This  is  hiwod  on  the 
reducing  action  of  cotton-seed  oil  upon  nitrate  of 
silver,  the  reiluced  silver  inip.irting  a  colour  to  the 
lard.  I  have  lieeu  iinaMe  to  olitiiin  constant  or 
trustworthy  re.sidts  with  this  test  as  applied  l>v 
liecchi  (»i.'  "Analyst"  of  September  1887),  who,  I 
believe,  tiret  proposed  it,  nor  have  I  been  more 
siiccessfnl  with  the  more  complicated  modilication  of 
iVIilliau  (.-•<(■  "  Analyst  '  of  May  ISS81,  which  consists 
in  applyiufj  tlie  test  to  the  futty  acids  separated  from 
the  lard,  nor  with  the  several  other  moditications  of 
this  test  which  have  been  published.  I  obtiiiii, 
however,  very  repfular  and  certain  results  by  addina; 
an  alcoholic  solution  of  nitrate  of  silver  to  an  etheieal 
solution  of  the  lard  The  metliod  is  as  follows:  — 
40  drops  of  the  melted  lard  are  placed  in  a  test  tube, 
and  dissolve<l  in  10  cc.  of  ether,  and  to  the  .solution 
2  cc.  of  an  alcoholic^  solution  of  nitrate  of  silver  (1  of 
nitrate  of  silver  to  100  of  alcohol)  are  added.  The 
tube  and  its  contents  are  left  to  stand  for  five  or  six 
hours  in  a  ])laco  protected  from  light.  If  the  lard 
contains  cotton- seed  oil  the  silver  is  reduced  and 
imparts  a  maroon  coloiu-  to  the  solution — the  depth 
of  the  colour  depending  on  the  proportion  of  cotton- 
seed oil  the  samijle  contains.  By  comparing  this 
colour  with  the  coloiu-s  produced  in  solutions  of  pure 
lard  to  which  known  percentages  of  cottou-seed  oil 
Lave  been  added,  a  close  approximation  to  the 
amount  of  cotton-seed  oil  iu  the  sample  can  be 
obtained.  Five  per  cent,  of  cottou-seed  oil  iu  a  lard 
can  be  readily  detected  by  this  method. 

Test  for  Brcf  S'tear!ii. — The  positive  evidence  of 
the  presence  of  this  substance  iu  lard  is  best  obtained 
by  examining  under  a  microscope  the  crystals 
formed  from  an  ethereal  solution  of  the  lard,  as 
proposed  by  Dr.  15eltield,  of  Chicago,  and  described 
in  the  "Analyst ''  of  April  last.  For  this  purpose  I 
use  the  ethereal  solution  of  the  liird  mentioned  in 
the  last  parnghiph.  Should  crystals  not  form  iu  the 
cooled  solution  the  cork  of  the  tube  is  removed  aud 
a  loose  plug  of  cotton  wool  is  substituted.  The 
solution  is  then  left  to  evaporate  sijontaneously  until 
crystals  fonn.  It  is  sometimes  necessary  to  redissolve 
the  crystals,  if  they  have  been  formed  rapidly,  by 
warming  the  solution,  and  sometimes  adding  a  "little 
more  ether,  so  as  to  obtain  crystals  which  have  been 
slowly  formed.  Some  of  the  crystals  are  then 
removed  by  a  pipette,  placed  under  a  microscopic 
slide,  and  examined.  The  crystals  of  beef  .stearin 
form  curved  tufts  somewhat  of  the  shape  of  the 
short  tail  of  a  horse.  The  terminals  should  l)e 
pointed  and  hair-like.  Lard  crystals  are  usually 
found  in  oblong  plates,  occasionally  radiated,  anil 
have  oblique  terminals. 

The  lutli,,.'  AUurjithm  Tesf.  —  This  was  first 
described  by  Hiibl,  whose  method  is  given  iu  the 
J.  Soc.  Chem.  lud.  1884,  page  641.  According  to 
my  experience  with  lards  of  known  purity,  I  find 
the  iodine  absorption  equivalent  of  jjure  lard  when 
tested  by  Hiibl 's  method  to  vary  from  57  to  63  per 
cent.,  and  cotton-seed  oil  to  vary  from  105  to  116 
per  cent.  Were  the  lai-ds  to  be  examined  for  only 
mixtures  of  cotton-seed  oil  and  lard,  it  would  be 
easy  to  amve  at  a  fairly  close  approximation  to  the 
actjial  amounts  of  each  present  from  this  test  alone. 
This,  however,  is  never  the  ease,  as  probably  all 
lards  which  contain  cotton-seed  oil  have  also  had 
beef  stearin  added  to  make  the  mixture  of  a  suitable 
consistency.  13eef  stearin  has  an  iodine  absorption 
of  from  2.3  to  28  per  cent.,  whilst  beef  fat,  which  may  ' 


also  have  been  used  as  an  adulterant,  has  an  iodine 
absorption  of  about  41  per  cent.  This,  iinfortunately, 
complicates  the  calculation  of  percentage  amounts 
of  impurity  frou\  the  iodine  absorption  ('(luivnlents. 
Jlost  of  the  adulterated  sanqjles,  liowever,  have 
hitherto  contiiined  cotton-seed  oil  in  such  large 
((Uantity,  and  the  ioiline  emiivalent  is  so  high,  that 
a  very  substantial  adulteration  cau  he  certitied  to 
without  taking  into  account  the  eft'ect  of  the  beef 
stearin.  When,  however,  the  amount  of  cotton-seed 
oil  is  ascertained  by  the  nitrate  of  silver  test,  a  near 
approach  to  the  amount  of  lieef  stearin  also  present 
run  be  calculated  from  the  iodine  absor])tion,  after 
making  allowance  for  the  iuHuonce  of  the  known 
quantity  of  cotton-seed  oil.  If  the  lard  is  found  to 
1)0  a  mixture  of  lard  and  beef  stearin  or  beef  fat 
without  cottou-seed  oil,  the  calculation  of  the  pro- 
portions of  each  is  simplified  ;  but  as  at  present  there 
are  no  known  means  of  distinguishing  beef  fat  from 
beef  stearin  in  lard,  it  is  necessary  to  calculate  from 
the  lower  iodine  absorption  of  beef  stearin,  and  thus 
the  amount  of  beef  stearin  may  be  understated.  If 
the  iodine  absorj^tiou  of  such  a  lai'd  be  found  to  be 
42  per  cent.,  it  will  be  safe  to  conclude  that  the  lard 
contains  one-half  beef  stearin  and  one-half  lard, 
calculating  the  pure  lard  iodine  equivalent  at  61 
and  that  of  the  beef  stearin  at  23  per  cent.,  as 
61  -f  23  =  84  -^  2  =  42. 

The  Spert'fu:  Graritij  Tost  is  also  a  useful  coiTobo- 
ration  of  the  other  tests,  for  cotton-seed  oil  is  higher 
in  density  tlam  lard  or  stearin.  It  is  customary  to 
take  the  gravity  at  a  temperatui-e  of  210"  Fall',  as 
compared  with  water  at  00^  Fah.,  and  this  is  best 
done  with  a  Westphal  balance.  At  210^  Fah.  pure 
lard  has  a  gravity  varying  from  860  to  861,  cotton- 
seed oil  is  868,  and  beef  stearin  857.  Lard  adulterated 
with  cotton-seed  oil  is  usually  comparatively  high  in 
gra-sity.  Some  adulterated  samples  which  have  come 
under  my  notice  have  had  a  gravity  of  863  '5. 

Mr.  Jones,  of  Wolverhampton,  has  suggested  in  the 
"  Analyst  "  for  September  last,  a  qualitative  test  for 
cottou-seed  oil  based  on  the  stifl'euiug  eft'ect  which 
such  oil  imparts  to  a  mixture  of  lard  when  sulphur 
chloride  is  added  to  it.  This  is  a  useful  corroborative 
test. 

Should  the  lard  contain  water,  this  is  readily 
ascertained  by  the  crackling  effect  produced  when 
a  portion  of  the  lard  is  thrown  on  a  red-hot  fire, 
or  into  a  red-hot  platiniim  dish.  Its  amount  is 
determined  by  drying  at  212-  Fah.  a  known  weight 
of  the  lard  in  a  Hat  bottomed  straight-sided  dish 
imtil  it  ceases  to  lose  wei,ght. 

It  is  satisfactory  to  be  able  to  state  that  in  this 
district,  at  any  rate,  the  cotton-seed  oil  adulteration 
of  lard  is  now  seldom  or  never  met  with.  This  is 
owing  to  the  prompt  action  which  the  authorities 
have  taken  in  the  matter,  and  also  no  doubt  to  the 
desire  of  wholesale  dealers  to  avoid  ijurchasing  such 
lard  now  that  they  know  of  the  existence  of  the 
adulteration.  There  are  still  many  samples  to  be 
met  with  which  contain  very  large  admixtures  of 
beef  stearin  or  beef  fat. 
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The  Third  Meeting  of  the  Session  was  held  in  the 
Societies'  Booms,  207,  Bath  Street,  Olasgow,  on 
Monday,  7.th  January  1889. 


MK.  E.   C.  C.   STANFORD    IN   THE    CHATR. 


The  Chaiuman  said  that  before  commencing  the 
ordinary  business  of  the  meeting  it  was  necessary 
tlint  he  should  refer  to  a  very  mournful  oceurrenoe 
that  had  taken  place  since  last  meeting.  The  hand 
of  death  had  been  very  busy  in  the  Section  of  the 
Society  with  which  those  present  were  connected. 
They  had  not  got  over  the  loss  of  their  esteemed 
friend.  Dr.  Wallace,  before  they  had  to  mourn  the 
loss  of  one  even  more  closely  connected  witli  the 
Society — their  late  Chairman. 

He  could  not  trust  himself  to  say  much  about  either 
of  these  two  well-known  men.  They  were  very  old  com- 
rades of  his,  and  ho  conld  not  look  around  the  benches 
without  being  reminded  of  both  of  them  very  much. 
He  wottld  only  say,  however,  that  two  more  practical 
chemists,  and  two  more  amiable  men,  he  had  never 
lieen  associated  with,  and  that  when  he  expressed  his 
deep  regret  at  their  being  taken  away  he  was  sure  he 
was  simply  expressing  the  opinions  of  all  wlio  knew 
them. 


ON  EVAPORATION  BY  MULTIPLE  EFFECT. 

]?y   F.  J.  ROWAN,  C.E. 

The  value  of  steam  as  a  heating  medium,  and  the  fact 
that  the  boiling  point  of  liquids  varies  with  the 
pressure,  have  been  long  known,  and  are  the  basis  of 
the  use  of  the  ordinary  vacutim  pan.  It  is  only 
within  a  comparatively  recent  period,  however,  that 
these  principles  have  been  taken  advantage  of  in 
anything  like  a  complete  way  in  connexion  with  the 
evaporation  of  liquids. 

De  la  Roche  and  Bc'rard  estimated  that  the 
quantities  of  heat  contained  in  equal  weights  of 
water  and  air  at  the  same  temperatiu-e  are  in  the 
ratio  of  374 '6  to  100;  or  that  the  heat  which  is 
liberated  when  water  cools  down  100-  is  sufficient 


to  raise  the  temperature  of  3  "74  times  as  much  air  to 
the  same  extent.  Regnault's  later  results  oon-espond 
with  the  factor  4  •21,  giving  even  a  larger  heating 
value.  Moreover,  in  passing  into  the  state  of  vaiJoiu-, 
water  absorbs  5  "36  times  as  much  heat  as  is  required 
to  raise  its  temperature  from  0'  C.  to  100"  C.  (32-  to 
212"  F.),  and  this  quantity  of  heat  becomes  latent, 
that  is,  it  produces  no  increase  of  temperature  in  the 
steam,  and  therefore  is  not  shown  by  the  thermo- 
meter, but  becomes  again  sensible  when  the  vapour 
is  condensed.  Thus  1  lb.  of  steam  at  212^  F.  (100-  C), 
in  condensing  to  form  boiling  water,  will  yield  suffi- 
cient heat  to  raise  the  temperature  of  6 '30  lbs.  of 
water  (or  4  -21  x  5  -36  =  22  -6  lbs.  of  ah-)  to  212   F. 

Vaiious  devices  have  been  introduced  in  order  to 
make  use  of  this  convenient  store  of  heat,  and  of 
those  for  dealing  with  liquids.  The  stills  of  Dorn, 
Derosne,  and  Coffey  illustrate  the  class  in  which  the 
steam  is  in  contact  with  the  liquor  to  be  heated, 
whilst  the  ordinary  vacuum  pan  for  sugar  making 
represents  a  different  class,  in  which  the  steam  is 
kept  separate  from  the  liquid  being  heated,  and 
some  of  the  energy  requii-ed  for  evaporation  is  ti-ans- 
f erred  to  the  work  of  producing  a  partial  vacuum  in 
the  vessel  containing  the  liquid. 

The  lowering  of  the  boiling  point  of  water  by 
diminution  of  pressure  is  shown  by  the  following 
table : — 

'  F. 
Tln>  teinpemture  of  water  boiling  at  atmosphei'ic 

pressure  is  ....  212 
„  ,  „       under  5  ins.  vacuum  is  1S15 

„  ,.  „    10   .,  „         185 

„    13    „  „         160 

„     20    „  ,.  150 

„    25    „  „         180 

..     20    ,.  .,  120 

,.    27    „  ,.  112 

,.     2S    „  „  10() 

„    29    „  „  72 

,.    295  „  „  52 

Other  liquids  follow  a  similar  rule,  but  have 
different  normal  boiling  points  ;  and  even  water, 
when  containing  sugar  or  other  substances  in  solu- 
tion, has  its  temperature  of  l)oiling  at  atmospheric 
pressure  raised.  It  is  apparent  from  these  facts  that 
if  in  several  vessels  there  are  different  degrees  of 
vacuum  jiroduced,  we  can  have  a  descending  scale 
of  boiling  temperatures,  so  that  vapour  of  compara- 
tively low  temperature  can  be  utilised  as  it  is  pro- 
duced. "The  different  boiling  points  of  a  liquid 
under  different  pressures  can  thus  be  utilised  by 
making  the  vapour  given  off  in  boiUng  the  contents 
of  the  first  vessel  at  a  certain  pressure  form  the  heat- 
ing agent  of  the  liquid  boihng  in  the  second  vessel 
at  a  lower  pressure,  the  vapour  from  this  second 
vessel  forming  the  heating  agent  in  the  third,  and 
BO  on." 

This  principle  was  applied  in  what  is  known  as  the 
Rillieux  system,  and  governs  all  forms  of  what  are 
now  called  ''Tiiple-effet "  (or  triple  effect)  appa- 
ratus. The  Rillieux  system  utilised  "the  latent  heat 
of  the  vapoiu-  of  liquids  boiling  under  a  low  vacuum 
to  boil  a  second  pan  working  under  a  higher  vacuum. 
The  usual  limit  to  this  system  is  four  pans,  thus 
utilising  the  latent  heat  four  times  and  reducing  the 
fuel  to  nearly  one-fourth  of  that  required  for  open 
evaporation  or  single  vacuum  pans.  As  generally 
an'anged,  all  the  boiling  liquids  in  the  system  are 
under  a  partial  vacuum  ;  the  iirst  under  about 
5  inches,  from  which  the  vapour  is  taken  to  boil  a 
second  under  12  inches  vacuum  ;  from  this  to  a  third, 
boiling  under  19  inches  vacuum,  and  from  this  to  a 
fourth,  boiliug  under  27  inches  vacuum. 

"In  liquids  liable  to  injury  by  heat,  the  total 
variation   of  temperature  available   under  ordinary 
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conditions  is  that  between  the  temperature  of  steam 
nt  5  lbs.  pressure  per  gqiwre  inch  (227"  F.)  ami  the 
tomperntnre  of  a  solution  nt  30  Bauuio  boiling  under 
11  viicumu  of  20  inches  (131  F.)— a  total  of  !>ii  F. 
With  a  triple  effect  (or  three  vessels),  however,  there 
is  ateuni  at  .">  lbs.  pressiue  in  the  ilrutu  or  shell  of  the 
lirst  effect,  ami  the  liquid  in  the  tubes— at  atmo- 
spheric pre.ssura— boils  at  227  F.,  Kiviug  off  vapour 
at  212  F.  This  vapour  at  212  F.  passes  into  the  shell 
of  the  next  effect  ami  boils  the  li(iui(l  in  the  tubes  of 
this  etVeet  under  14  inches  vacuum,  giving  off'  vapour 
at  llil  F;  Tills  again  passes  to  the  shell  of  tlio  third 
effect  and  boils  the  liquid  in  the  tubes  under  a 
vacuum  of  20  inches,  the  boUing  point  of  this  licjuid 
(supposing  it  to  be  a  concentrated  solution  of  30' 
Baume)  being  131    F. 

"  It  is  a  point  worth  noting  that  where  tlie  liquid  is 
a  Bohition  of  solids  in  water,  the  vapour  will  always 
l)e  at  the  temperature  of  boiling  water  at  the  pressure 
to  which  the  li(iuid  is  subjected  at  the  time,  wliilst 
the  li<]uid  itself  will  bo  sUghtly  wiumer." 

The  total  difference  of  temperature  in  evaporating 
liquiils  liable  to  injury  by  heiit  being,  as  mentioned 
above,  9(3^  F.,  whilst  tlio  amount  of  heat  transmitted 
through  the  tubes  (and  therefore  the  work  done)  is 
practically  proportional  to  the  did'erence  in  tempera- 
ture, it  is  e%-ident  that  tlie  same  work  is  done  whether 
the  whole  of  this  difference  is  in  one  vessel  or  is 
subilivided  among  several  vessels.  In  other  words, 
'■  a  double,  triple,  or  quaiUniple  effect  can  only  do 
the  work  of  a  single  effect  the  size  of  the  first  vessel 
of  the  multiple  effect ;  l)ut  it  does  it  with  a  half,  a 
third,  or  a  fourth  of  the  (juantity  of  steam  or  fuel 
respectively." 

Fig.  1  ilhustrates  the  arrangement  of  triple  effect 
apparatus  manufactured  l)y  Messrs.  A.  and  W.  Smith 
and  Co.,  of  Glasgow,  who  have  been  kind  enough  to 
furnish  the  illustration  and  information  concerning 


this  apparatus.  This  apparatus  is  generally  com- 
l^osed  of  three  vessels,  whicli  may  be  placed  either 
vertically,  as  shown  in  the  illustration,  orliorizoutally. 
Eacli  of  the  vessels  has  a  calandria,  or  tube-chaml)er, 
filled  with  small  brass  tubes,  in  the  lower  part  of  the 
vessel.  ■  The  steam,  which  under  onlinai-y  working 
conditions  is  merely  the  exhaust  steam  from  the 
engine  connected  -with  the  apparatus,  is  admitted  to 
the  lower  part  of  the  chamber  svuToimdiug  these 
tubes  and  acts  upon  the  liciuor  inside  the  tubes,  the 
level  of  the  liquor  being  three-fourths  of  the  height 
of  the  chamber.  The  steam  or  vapour  rising  from 
the  surface  of  the  li(iuor  in  this  first  pan  enters  into 
the  tube-chamber  of  the  second  pan  and  boils  the 
liciuor  in  it.  The  steam  or  vapour  from  the  surface 
of  the  liquor  in  the  second  pan  enters  the  coiTespoud- 
iug  tube-chamber  of  the  thinl  pun,  and  boils  the 
liquor  which  it  contains.  The  vapoiu'  from  this  pan 
is  drawn  thi-ough  the  condenser  1  )y  means  of  a  vacuum 
pumping  engine,  which  acts  nn  the  other  pans  also. 

In  its  normal  working  it  will  I)e  observed  that  the 
steam  admitted  into  the  first  chamljer  is  the  actual 
heating  medium  for  the  three  vessels.  The  aj^paratais 
is  generally  fitted  with  isolating  valves,  so  that  any 
of  tlie  pans  can  be  thrown  off"  at  pleasiu-e. 

The  temperature  is  highest  in  the  first  pan  and 
lowest  in  the  third  ;  whereas  the  quality  of  the 
vacuum  is  arranged  in  the  reverse  oi-der,  it  being 
liighest  in  the  last  pan,  which  is  nearest  to  the 
condenser  and  vacuum  pump.  This  distribution  of 
temperature  and  vacuum  is  said  to  be  well  suited  to 
the  evaporation  of  sugar  liquor.  The  pans  are  fitted 
•with  eye-glasses,  gaitgecocks,  and  other  appliances 
necessary  for  the  manipulation  of  the  liquor  from 
one  pan  to  another,  and  for  testing  its  consistency 
diu'ing  evaporation.  The  whole  apparatus  is  generally 
mounted  on  a  cast  iron  framework  composed  of 
columns  and  girders  in  order  to  render  it  accessible. 


tig.  I. 


Although,  in  the  form  of  apparatus  just  described, 
the  liquor  being  evaporated  is  inside  the  small  tubes, 
and  the  steam  used  for  heating  it  is  outside,  in  the 
triple-effot  apparatus,  as  ordinarily  arranged,  the 
reverse  order  has  usually  been  maintained. 

The  influence  of  the  highly  ingenious  Yaryan 
apparatus  has  doubtless  been  felt  in  this  and  other 
details,  but  the  action  of  the  Y'aiyan  evaporator  is 
sufficiently  distinct  to  demand  separate  description. 
The  great  objections  found  to  exist  against  multiple- 
effect  apparatus  as  usually  constructed  are  the  high 


temperature  to  which  the  liquor  is  exposed  in  the 
first  vessel,  and  the  length  of  time  which  is  required 
to  treat  the  volume  of  licjuid  contained  in  it.  In 
tlie  manufacture  of  sugar  with  the  ordinary  triple 
effect  the  heat  of  the  first  effect,  which  reaches  to 
nearly  200'  F.,  combined  with  the  long  time  to 
which  the  liquor  is  subjected  to  it,  is  a  fruitful 
source  of  "inversion"  of  the  sugar.  With  the 
Yai-yan  system,  however,  frequent  tests  with  the 
polariscope  demonstrate  that  there  is  no  inversion, 
and  consequently  no  loss  of  sugar  from  that  cause. 
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The  Yaryan  Evanorator. — The  mgenious  invention 
of  Mr.  Homer  T.  Yaryan,  of  Toledo,  Ohio,  U.S.A., 
lias  met  with  a  very  large  measiu-e  of  success  from 
its  first  introduction  in  America  in  1886,  and  has 
in  large  measiu'e  superseded  all  previous  attempts 
to  produce  economical  evaporation  by  machinery. 
Mr.  Yaryan  adopts  in  his  apparatus  the  two  ]5rinciples 
of  "  evaporation  in  a  vacuum  "  and  "  evaporation  by 
multiple  eflect."  The  evaporator  itself  consists  of  a 
series  of  straight  tubes,  passing  fi-om  end  to  end 
of  a  shell  or  drum,  and  coupled  together  by  an 
ingenious  arrangement  of  "pockets  "to  form  coils, 
the  main  advantage  gained  by  this  design  being 
the  great  ease  with  which  the  straight  tubes  can 
be  examined  or  cleaned.  As  a  rule,  the  coUs  consist 
of  an  odd  number  of  tubes,  the  inlet  being  at  one 
end  of  the  evaporator  and  the  outlet  at  the  other. 
At  the  outlet  eud  of  the  evaporator  is  a  separating 
chamber,  in  which  the  liquid  discharged  from  the 
tubes  is  completely  separated  from  the  vapour. 
Below  the  sepsiratiug  chamber  is  a  "  collecting 
chamber "  into  which  the  liquid  flows,  whence  it 
is  drawn,  by  the  superior  vacuum,  into  the  vaporis- 
ing coils  of  the  second  eflect,  in  which  it  luidergoes 
a  second  process  of  evaporation  by  means  of  the 
vapour  which  comes,  through  the  vapour  pipe  at 
the  top  of  the  separating  chamber  of  the  first  eifect, 
into  the  shell  of  the  second  eflect. 

This  principle  of  "multiple  eflect "  can  be  repeated 
in  the  Yaryan  to  an  almost  indefinite  extent,  its  Hmit 
being  gauged  only  by  the  commercial  aspect  of  the 
question. 

The  evaporation  in  the  Y'aryan  apparatus  diflfers 
from  that  which  occurs  in  previous  systems  in  that 
it  takes  place  in  the  interior  of  the  above-mentioned 
vaporising  coils,  the  heating  agent  being  outside 
the  tubes ;  and  as  the  rate  of  the  feed  of  liquid  to 
be  evaporsited  is  arranged  so  that  it  cannot  fill  these 
coils,  there  is  never  any  depth  of  Uquid  to  be  dis- 
placed by  the  vapoiu-  in  its  endeavoiu-  to  escape 
from  the  heating  siu-face.  In  addition  to  this,  the 
rapid  circulation  induced  by  the  formation  of  the 
vapoui'  in  the  Ulterior  of  the  tubes  promotes  a 
movement  which  brings  into  play  the  whole  of  the 
heating  surface  in  a  manner  which  has  never  before 
been  effected.     Tests  taken  from  Y'aryan  evaporators 


in  operation  have  8ho^vn  an  evaporation  per  square 
foot  of  heating  surface  of  more  than  donble  that  of 
any  evaporator  previously  invented,  whilst  by  the 
new  prinoii^le  embodied  in  Mr.  Y'aiyan's  invention, 
evaporation  by  multiple  eflect  can  be  carried  further 
iu  his  apparatus  than  in  any  other. 

As  an  evidence  of  the  practical  results  obtained  by 
the  Yaryan  evaporator,  over  one  hundred  machines, 
with  a  daily  evaporating  capacity  of  over  3,000,000 
gallons,  and  concentrating  a  variety  of  liquids,  have 
been  started  during  the  last  two  years,  and  all  are 
giving  great  satisfaction. 

The  applications  of  the  Y'aryan  evaporator  are 
very  extensive,  as  the  following  list  will  show,  the 
liquids  named  having  all  been  successfully  dealt 
with : — Solutions  of  sugai',  glucose,  glue,  glycerin, 
beer  worts,  grape  must,  waste  alkali  liquors  from 
paper  mills,  bark  extracts,  dyewood  extracts,  tannin, 
liquid  beef,  pm'e  caustic  soda,  tank  waters  from 
slaughter-houses,  ic. 

It  has  also  been  ajiplied  to  the  concentration  of 
milk  and  to  the  iiroduction  of  distilled  water  from 
sea  or  impure  water.  In  fact,  it  can  be  applied  to 
almost  any  liquid  requiring  concentration. 

The  general  arrangement  of  the  apparatus  is 
shown  in  Fig.  2.  As  will  be  seen,  it  consists  of 
three  or  more  horizontal  vessels  mounted  on  a  light 
staging.  It  is  provided  with  a  condenser  and 
pumping  engine  for  maintaining  a  high  vacuum  in 
the  last  pan,  and  the  engine  is  also  provided  with 
small  pumps  for  feeding  the  liquor  into  the  first 
pan,  and  withdrawing  it,  after  concentration,  from 
the  last. 

The  action  of  the  apparatus  will  be  imderstood 
from  the  diagram.  Fig.  3,  gi^Tug  a  simplified  section 
through  one  of  the  pans  and  "catch-alls."  The 
heating  tubes,  surroiuided  by  steam,  are  divided 
into  units  or  sections,  knoT\-n  as  "coils,"  and  con- 
sisting of  five  tubes,  coupled  at  the  ends  so  as  to 
form  one  passage.  One  of  these  "  coils  "  is  shown  in 
the  illustration.  Its  action  may  be  taken  as  typical 
of  that  of  all  the  coils  in  the  pan,  of  which  there 
may  be  any  number  jiroportional  to  the  work  to  be 
done.  The  liquor  enters  the  first  tube  of  the  coil 
in  a  small  but  continuous  stream,  and  immediately 
begins  to  boil  violentlv.     It  is  thus  formed  into  a 


Fig. 
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Catchall 


mass  of  foiiin,  which  coutaius,  as  it  lushes  along  the 
hcatoil  tubes,  ii  constantly  increasing  proportion  of 
stoaiu.  As  the  foam  and  steam  cannot  escajjc  by 
the  inlet  end  of  the  coil,  and  as  steam  is  being  con- 
tinually formed,  the  mixtvire  is  iJropcUcd  forward  at 
a  high  velocity,  and  finally  escapes  from  the  List 
tube  into  an  enlarged  end  chamber,  known  as  the 
separator.  This  is  provided  with  balHe-plates, 
against  which  the  mixture  of  steam  and  liquor 
impinges  on  issuing  from  the  tube.  The  liquor  falls 
to  the  bottom,  whilst  the  vapour  passes  on  to  heat 
the  next  pan. 

The  arrangement  described  is  said  to  give  an 
almost  perfect  separation  of  the  liquor  and  vapour  ; 
but  to  make  doul)ly  siue,  and  to  avoid  the  chance  of 
losing  any  sugar,  the  vapour  is  next  passed  throvigh 
the  .special  form  of  catoh-all  shown  in  the  illustration. 
This  is  also  a  part  of  Mr.  Yaryan's  invention.  Here 
the  vai)our  is  divided  by  tubes  into  a  number  of 
small  streams,  each  of  which  impinges  against  the 
end  wall  of  the  chamber,  giving  up  any  chops  of 
liquid  ciuTied  over.  The  vapoiu'  itself  escapes  by 
the  central  pipe.  This  catch  all  is  found  in  practice 
to  prevent  any  detectable  lo.ss  even  when  used  for 
lii|uors  far  more  liable  to  foaming  than  those  dealt 
with  in  sugar  manufacture. 

The  advantages  claimed  for  the  Yaryan  apparatus 
are  many  and  important.  The  duty  of  each  scjuare 
foot  of  heating  siu-face  is  twice  that  which  can  be 
obtained  in  apparatus  worked  in  the  <n-dinary  method. 
There  is  only  a  small  quantity  of  liquor  in  the  appa- 
ratus at  any  one  time,  and  the  circulation  is  rajjid 
and  compulsory.  These  are  both  very  important 
points,  seeing  that  the  action  of  heat  on  sugar  is 
injuriovis  in  jiroportion  to  the  time  during  which  it 
is  applied,  as  well  as  to  the  intensity  of  the  heat. 
The  apparatus  is  found  in  use  to  be  practically  auto- 
matic and  requires  the  minimum  of  attention.  It 
can  be  started  and  stopped  in  far  less  time  than  is 
needed  with  the  older  apparatus,  which  will  contain 
hunilreds  or  oven  thousands  of  gallons  of  liquor. 

The  economy  of  fuel  realised  in  the  Y'arvan 
arrangement  of  multiple-efifect  evaporation  is  thus 
stated  by  the  patentees,  to  whom  the  author  is 
indebted  for  the  interesting  particulars  to  which  he 
has  referred.  A  well-proportioned  steam  boiler, 
fired  with  good  fuel,  shoidd  evaporate  8j  lbs.  of 
water  per  lb.  of  coal.  Each  pound  of  steam  con- 
densed in  the  first  effect  will  evaporate  one  pound  of 
water,  less  the  heat  required  to  bring  the  liquid  to 
be  evaporated  to  its  boiling  point.  If  the  initial 
temperature  of  the  liquid  were,  say  50"  F. ,  and  the 


boiling  temperature,  say,  140  ,  there  would  bo  a  loss 
of  90 '.  As  there  are  about  '.Uifi  '  of  latent  heat  in 
steam,  this  loss  would  amount  to  nearly  10  per  cent. 
Or,  supposing  the  liijuid  is  at  the  boiling  jjoiiit  when 
it  reaches  the  apparatus,  every  pound  of  steam  con- 
densed in  the  first  effect  evaporates  1  lb.  of  water, 
and  in  turn  the  vapour  thus  produced  evaporates 
1  lb.  of  water  in  the  next  oflect,  and  so  on.  There 
is,  of  course,  some  loss  by  radiation  of  heat  ;  but,  as 
the  vessels  are  small  and  easily  lagged,  this  is  reduced 
to  a  minimum  :  16  lbs.  of  water  will,  therefore,  be 
evaporated  in  a  double-effect  Yaryan  apparatus, 
23i  lbs.  in  a  triple-effect,  3i)/.  lbs.  in  a  (luadruple- 
effect,  and  37  lbs.  in  a  quintuple-effect  for  each  pound 
of  coal  burned  under  the  boiler. 

With  ordinary  vacuum  pan,  or  steam  jjau,  boiling, 
only  8.V  lbs.  of  water  will  be  evaporated  per  pound  of 
coal  used,  while  with  direct  fii'iug  not  more  than 
5  lbs.  of  water  per  pound  of  coal  can  be  evaporated. 

lUSClI.SSIOK. 

yix.  H.\ii;  said  he  would  like  to  ask  Mr.  Rowan  if 
he  could  give  any  idea  of  the  comparative  efficiencies 
of  the  different  shapes  of  surface  through  which  the 
heat  was  transmitted.  In  a  still  which  he  had  at 
work  the  copper  coil  was  zig-zag  across  the  flat 
bottom  of  the  still  and  the  evaporation  per  super- 
ficial foot  was  \l  gallons  per  hoiu\  But  in  a  similar 
still  in  which  the  coil  was  hung  round  the  sides — 
and  not  zig  zag  across  the  bottom — the  evaporation 
amounted  to  2^  gallons.  He  should  like  to  know 
whether  there  would  be  any  advantage  gained  by 
using  vertical  tubes.  He  did  not  understand  if  the 
triple  effect  had  a  detinite  circulation.  Mr.  Rowan 
had  said  that  the  liquid  withui  the  tubes  only  reached 
three-quarters  of  the  distance  up  the  tubes,  and  that 
there  was  no  liquid  in  the  large  upper  space.  Now, 
if  tlie  liquid  did  not  reach  the  top  of  the  tubes,  how- 
could  it  cu'culate  in  the  apparatus  i'  He  had  been 
unable  to  find  out  any  means  of  calculating  the 
efficiency  of  heating  surfaces.  Moles  worth  in  his 
book  of  formula  says  that  if  a  horizontal  heating 
surface  has  an  efficiency  of  lOO,  a  vertical  heating 
surface  has  only  an  efficiency  of  .">(),  while  a  hori- 
zontal surface  with  a  do  wn  ward  aspect  has  no  efficiency. 
Now  he  wished  to  know  if  this  formula  could  be 
applied  to  tubes,  us  they  are  in  the  inside  of  the  still. 

Mr.  R.  A.  RoBEKi.soN  asked  how  the  treatment  of 
the  juice  in  the  ordinary  triple-effect  apparatus, 
diagrams  of  which  was  exhibited,  could  be  described 
as  similar  to  that  in  a  Yaryan  api)aratus,  and  said 
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that  the  boiling  of  sugar  liquors  in  ordinary 
multiple-effect  apparatus,  having  the  heating  tubes 
partially  filleil  with  Uijuor  was  old  and  well  known, 
and  differed  essentially  from  the  system  introduced 
by  Mr.  Yaryan,  which  consisted  in  feeding  the  lif|Uor 
in  limited  quantities  into  a  series  of  horizontal  tubes, 
one  end  of  each  series  of  which  was  closed  except  to 
the  extent  of  the  inlet  aperture,  say  {  in.  to  ^  in. 
diameter.  These  partially-filled  tubes  being  sur- 
rounded  by  steam,  the  vapoiu"  formed  from  the  liquid 
within  them,  unable  to  escape  in  any  other  direction, 
rushed  to  the  open  end  carrying  with  it  the  liquor  in 
the  form  of  foam  or  spray,  and  this  mixture  of  liquid 
and  vapoiu-  traversed  the  lengths  of  the  apparatus  as 
many  times  as  found  necessary  to  produce  the 
required  effect.  In  ordinary  apparatus  such  as 
described  by  the  author  of  the  paper,  although  the 
partially-filied  tubes  thi-ew  up  the  liquor  in  some- 
thing the  same  condition  as  existed  in  the  tubes  of 
the  Taiwan,  the  evaporation  at  each  discharge  being 
very  trifling  the  liquor  had  to  circulate  many  times 
before  any  appreciable  concentration  was  effected, 
whereas  in  Yaryan's  apparatus  the  liquor  flowed 
continuously  through  horizontal  tubes  of  considerable 
iliameter,  and  the  desired  degree  of  concentration  was 
very  rapidly  effected  without  return  to  the  inlet  ends 
of  the  same  heating  tubes. 

Another  pecuharity  of  the  Yaryan  system  was  that, 
owing  to  the  liquor  going  through  the  heating  tubes 
in  the  foi-m  of  spray,  it  was  exposed  to  the  heating 
surface  in  very  thin  films,  and  consequently  such 
apparatus  could  be  worked  with  lower  temperatiire 
differences  than  so  far  appears  to  be  possible  with 
any  other  evaporating  apparatus. 

in  a  Yaryan  apparatus  working  in  London,  the 
separate  chambers  of  which  were  lit  up  by  means  of 
electricity,  the  violent  spray  discharge  from  each  tube 
could  be  seen  and  fuUy  vei-ified  the  inventor's 
statements  as  to  the  condition  in  which,  when  his 
apparatus  was  properly  worked,  the  liquor  and 
vapour  traversed  the  heating  tubes. 

The  action  of  the  Yaryan  "catch-alls  "  or  "  safes," 
as  sketched  on  the  blac'k-boai-d  by  the  author  of  the 
paper,  had  proved  most  efficient,  as  is  shown  by  the 
fact  that  in  the  case  of  Yaryan  apparatus  employed 
for  the  concentration  of  spent  alkali  liquors  in  paper 
works,  a  few  drops  of  which  liquor  would  colom- 
many  gallons  of  water,  the  water  of  condensation 
coming  from  such  apparatus  is  coloTU-less  and  free 
from  alkali. 

Foaming  liquors,  such  as  those  containing  glucose, 
CTlue,  glycerin,  &c.,  which  are  most  difficult  to  con- 
centrate in  ordinary  apparatus,  are  from  this  very 
peculiarity  amenable  to  successful  treatment  in  the 
Yaryan  apparatus,  and  by  means  of  the  separator 
chambers  and  "catch-alls,"  the  resulting  concen- 
trated liquor  and  vapour  can  be  separated  without 
appreciable  loss  from  boiling  over. 

Mr.  KowAN  said,  in  reply  to  Mr.  Haig,  he  had  not 
had  any  practical  experience  of  these  forms  of 
apparatus,  but  that  having  had  occasion  to  collect 
information  as  to  various  methods  of  evaporation  in 
the  course  of  his  work,  he  thought  it  would  be 
interesting  to  the  Society  to  have  the  subject  brought 
before  it.  Therefore,  as  to  the  relative  values  of 
iliffereut  forms  of  heating  surface  for  evaporating 
liquids,  he  was  unable  to  give  the  desired  informa- 
tion from  practical  experience. 

His  experience  of  evaporating  had  been  gained  in 
connexion  with  steam  Ijoilers,  and  while  he  knew  it 
was  a  fact  that  the  relative  value  of  heating  surfaces 
were  reckoned  according  to  the  method  which  had 
just  been  mentioned,  it  must  not  be  forgotten  that 
those  values  were  merely  stated  in  relation  to  the 


travelling  of  the  hot  gases  in  one  direction,  viz., 
always  tending  upwards.  Some  years  ago  he  had 
controverted  that  statement,  which  had  Ijeen  made 
by  several  engineers,  because  it  was  apiJarent  to  any 
one  that  if  the  ttoection  of  the  movement  of  the  hot 
gases  was  reversed,  all  the  estimates  of  heating 
surface  would  be  erroneous.  Take  the  case  of 
passing  the  hot  gases  downwards  over  the  heating 
suii'ace  of  boilers  before  these  hot  gases  were  allowed 
to  escape.  It  was  well  known  that  in  so  doing  you 
reduce  the  rate  of  travel  of  these  hot  gases  and  allow 
the  colder  portiions  to  escape  first,  and  that  system 
might  be  caii-ied  out  to  any  extent,  giving  complete 
control  over  the  rtite  of  escape  of  the  gases,  and 
consequently  the  relative  values  of  the  different 
forms  of  heating  surfaces  were  entu'ely  altered. 

Where  the  gases  were  travelling  horizontally,  and 
then  vertically,  it  stood  to  reason  that  horizontal 
surface  was  more  valuable  than  vertical  surface, 
liecause  the  gases  were  delayed  in  passing  over  the 
horizontal  surface,  whilst  their  period  of  contact 
with  vertical  surfaces  was  short.  But  if  the  rate  of 
the  movement  of  the  hot  gases  was  controlled  on  the 
vertical  surface,  it  was  just  as  valuable,  and  in  fact, 
in  his  humble  opinion,  even  more  valuable,  because 
it  was  more  easily  dealt  with  as  regarded  the 
necessary  circulation  of  the  liquid. 

As  regards  Mi'.  Kobertson's  remarks,  he  did  not 
say  that  the  triple  effect  worked  on  the  Y'aryaii 
principle,  but  that  the  Y'aryan  invention  had 
evidently  influenced  the  design  to  the  extent  of 
having  the  liquor  contained  in  the  small  tubes, 
instead  of  its  being  in  a  mass  with  the  heating  tul)CS 
passing  through  it. 
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ON  A  PECULIAK  CRYSTALLINE  ALLOY  OF 
COPPEE,  TIN,  AND  LEAD. 

BY    A.    TKENCn. 

Old  furnace  bottoms  are  good  hunting  grounds  for 
those  who  have  the  time,  and  are  imbued  with  a 
spirit  for  inquiry.  Unfortunately  it  too  often 
happens  that  those  who  have  the  opportunity  of 
finding  new  things  or  of  obser^ang  strange 
phenomena  not  infrequently  lack  the  time  and 
faciUties,  and,  it  may  be,  the  talent  and  abiUty  to 
investigate  the  discovery  as  fully  as  it  requires,  and 
those  who  are  more  favoured  •wiih  time,  apparatus, 
and  learning  are  mostly  always  located  within  the 
walls  of  a  city  laboratory  and  may  never  hear  of 
the  rare  of)portimities  which  they  are  missing  by  not 
being  on  the  spot. 

The  crystalline  aUoy  which  I  show  on  the  table 
was  foimd  within  a  cavity  in  the  bottom  of  a  cupola 
fiu-nace  which  was  being  cut  out,  after  rimning  on 
matexial  containing  oxides  of  lead,  copper,  tin,  iron, 
and  a  little  antimony.  The  cavity  evidently  had 
lieen  filled,  whilst  the  furnace-bottom  was  working, 
with  the  ordinary  impm-e  lead  wliioh  was  being 
smelted,  and  which  contained  somewhere  about 
3  per  cent,  tin,  1  per  cent,  antimony,  and  1  per 
cent,  copper,  leaving  about  95  per  cent,  of  lead. 
And  when  the  furnace  was  cooling  down  very 
probably  the  molecular  forces  which  determine 
crystallisation  would  come  into  play,  selecting  out 
the  necessary  elements  in  the  required  proportions 
to  form  the  greatest  quantity  of  crystalline  matter, 
according  to  a  law  analogous  to  that  which  deter- 
mines the  formation  of  crystalline  minerals. 
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A  few  ilnys  nfter  n  f urnnoe  in  put  oft'  lenil  begins 
to  ooze  out  liv  oiiu'ks  which  tuko  plaoc  in  tho  shiR 
of  whii'h  tho  bottom  is  uisulo,  iiuil  cavities  which 
are  emptioil  of  their  liquid  contents  in  this  way 
fr«quontly  contain  crystalline  ninttoi-.  The  saino 
thiu<^  may  he  seen  iu  bull-<lof»  8laj»  from  the 
pmUlling  furnace,  the  cavities  containing  beautiful 
crystals  of  iletiuit*'  silicates  of  ir()n. 

The  iuterestiufr  feature  of  the  crystals  which  I 
exhibit  to  you  is  their  resistance  to  oxiilatiou.  Tliey 
have  l)eeu  exposed  to  the  atmosphere,  dry  and  wet, 
for  several  months,  and  ai-e  as  bright  to-day  as  at 
tirst ;  stronj;  suli)huric  acid,  even  when  boiled,  lias 
scarcely  any  elVect  in  corrodinf?  thoni,  in  fact  it  is 
only  after  boiling  for  some  time  iu  the  acid  that  the 
lustre  of  the  crystals  is  aftectod.  Hydrochloric  acid 
1ms  very  little  elVect  on  them  eitlier  cold  or  hot,  and 
whilst  hot  nitric  acid  attacks  them,  still  there  arc 
other  and  smaller  crv.stals  amongst  them  which  resist 
the  action  of  boiling  nitric  acid  for  a  long  time,  but 
they  dissolve  at  once  in  aqua  regia. 

The  lendy  crust  which  fonns  tho  matrix  or  base  of 
the  crystals  is  easily  attacked  by  hydrochloric  or 
nitric  acid. 

The  crystals  are  iu  the  form  of  plates  and  flat 
lengthy  four-sided  prisms,  the  narrow  sides  bevelled 
at  the  angles  of  about  42-  and  138  \  They  appear  to 
belong  to  the  oblique  prismatic  system,  having  tho 
three  axes  all  unequal,  and  the  two  shorter  or  cross 
ones  at  oblii|Ue  angles  of  about  12  and  138  to  each 
other,  but  both  of  these  are  at  right  angles  to  the 
principal  or  long  axis. 

I  have  already  said  that  there  are  small  crystals 
present  which  are  attacked  with  difficulty  l)y  nitric 
acid  ;  these  show  a  much  larger  proportion  of  copper 
and  less  lead  than  the  average  of  the  specimen,  but 
their  quantity  is  so  small  that  an  accurate  determina- 
tion cannot  well  be  made  -nithont  destroying  the 
whole.  The  analysis  of  the  whole  specimen  is  not  by 
any  means  constant,  and  I  can  only  offer  this  as  the 
best  of  three  trials  on  },,  1,  and.2  grms. 

Lnail (iliSB 

Copper II  •32 

Tin _. 10*2 

Antimony  .'. .'!"70 

Iron «-7."> 

Silicon aoa 

.■Sulphur (ra^ 

Insululili^  in  nitric  acid  ci-ystiilline 
nu'l.illic  rpsidne -I'SO 

iiio-on 

DISCUSSION. 

Dr.  Mii.^JE  asked  if  Mr.  French  had  made  any  trials 
as  to  the  relative  hardi>.ess  of  this  alloy  as  compared 
with  corresponding  alloys. 

Mr.  Fren<  11  said  that  from  the  slight  trial  he  had 
made,  the  alloy  showed  a  fair  degree  of  hardness,  but 
he  thought  it  would  be  best  characterised  if  he  called 
it  brittle. 

In  reply  to  an  in(iuiry  as  to  what  purposes  it  might 
be  used  for,  he  said  that  if  he  could  discover  a  way 
to  make  it  in  quantity,  he  thought  it  could  1)0  used 
for  several  useful  purposes,  but  that  was  a  matter 
which  would  require  to  be  investigated. 


Soiunal  anti  patent*  aitnaturr. 

I.-GENERAL  PLANT,  APPARATUS,  AND 
MACHINERY. 

Stciim  /ioiler  E.rplo.ti,ii,s  in  Ike.  Ucnmin  Empire  iliniiiii  Ihf 

IVnr  18(<7.     ('hem.  Zoit.  12,  1144  — MIT. 
'I'MiitrKKX  explosions  took  place  during  tlie  year  ISS7.   The 
official  investigation  slioweil    tlie    follinvin;;'  resultF  : — (I.) 
E.rplo.'.ionofa  cijlimlricdl  Imilrr   witli  hcaUr   iil  I  he  paper- 
mills  iif  Nilclilirhx    and    Ca.,    Eitenbery.     C.uisc'    of    the 
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Figs.  8  &  9. 


Fig.  10.  Fig.  11. 


Fig.  12 


explosion  was  the  corrosion  of  tlie  plates  iu  the  bottom 
boiler.  (2.)  ExpUsion  of  a  vcrtirnl  Iwiirr  irilli  cross  lubes, 
at  lliejluur- mills  of  W.  Bodies,  Kalilcnliirrhcn.  The  plates 
were  of  inferior  (piality,  and  of  cold-short  iron.  The  ex- 
plosion was  due  to  an  excessive  pressure  of  steam.  (3.) 
Explosion  of  a  cylindrical  vertical  boiler  in  the  iron-works 


'  Any  of  these  specifications  may  be  obtained  by  post,  by 
vemittins  tho  cost  price,  plus  postage,  to  Mr.  H.  Reader  Lack, 
Comptroller  of  the  Patent  Office,  Southampton  Buildinss,  Chancery 
Lane,  London,  W.C.  The  amount  of  postage  may  be  calculated  tia 
follows : — 

If  the  price  docs  not  exceed  8</ h'l. 

Above  id.,  and  not  csceedinR  l.i.  (1'/ l''- 

„      \n.nd..      .,  ..         'is.  id lid. 

„      2s.  M :*>■''' -''■ 
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of  p.  Weber,  Dorlmuiii!.  Cause  of  the  explosion  was  want 
of  water  ia  the  boiler.  (4.)  Bxplosioii  of  a  vertical 
cylindrical  boiler  u-ilh  flue  tubes.  The  bottom  of  the  boiler 
had  been  protected  by  a  cast-iron  rinjr.  but  on  one  occasion, 
before  getting  up  steam,  a  portion  of  the  ring  broke  off, 
which  caused  an  unequal  distribution  of  heat.  A  fine  fissure 
was  thereby  formed,  through  which  the  boiler  emptied  itself, 
thus  causing  it  to  run  short  of  water.  (5. )  Explosion  of 
a  horizontal  boiler  u-ith  htuier  at  the  s'm--mills  of  Kolh  and 
Sclireyti,  Haltern.  Cause  of  the  explosion  was  excessive 
steam  pressure,  but  how  this  arose  could  not  be  discovered. 
(6.)  EiplosHin  of  a  horizontal  boiler  with  li';atiny- tubes,  at 
the  brown  coal  mine,  Kotschau.  A  patch  was  put  upon  the 
plates  of  the  bottom  boiler  six  or  seven  years  before  the 
explosion.  The  patch  gradually  rusted  away  without  being 
noticed,  and  the  local  weakness  of  the  plate  at  last  caused 
the  explosion.  (".)  Explosion  of  a  marine  boiler  on  the 
steamer  "  Margarcthe."  Want  of  water  caused  some  tubes 
to  get  red-hot,  one  of  which  burst.  (8.)  Explosion  of  an 
ele/thant  boiler  at  the  ciduur-works  of  F.  Bayer  and  Co., 
Elbeifeld.  Too  hard  firing  and  frequent  overheating  caused 
local  weakness  of  the  plates,  which  at  last  gave  way.  (9.) 
Explosion  in  the  iron-works  at  Friedcn.'^hutle.  Here 
22  boilers  were  placed  in  one  row,  all  of  which  were 
destroyed  by  the  explosion.  The  quality  of  the  plates 
was  presumably  not  very  good.  The  boilers  were  heated 
bv  cases  from  the  blast-furnaces,  and  opinions  are  divided 
on  tlie  question  whether  an  explosion  of  these  gases  may 
not  have  caused  a  concussion  in  the  first  instance,  which  gave 
rise  to  the  explosion  of  the  boilers.  (10.)  Explosion  of 
a.  Cornish  boiler  at  the  n-hiskey  distillery  of  A.  Winkler, 
Kleinmilkau.  The  flue-tube  collapsed  and  Mas  torn.  The 
points  of  rupture  showed  a  thick  layer  of  oxide,  which 
pointed  to  a  fracture  of  long  standing,  and  excessive 
pressure  of  steam  at  last  had  overcome  the  resistance  of 
the  weakened  plates.  (11.)  Explosion  at  a  paper-irorhs.  A 
plate  in  the  shell  of  the  bottom  boiler  became  red-hot,  and 
ruptured.  Ten  tubes  were  bent  by  the  explosmn.  (12.) 
Explosion  of  a  boiler  nn  the  steamer  "  Wilhelm."  Owing 
to  want  of  water,  the  roof  of  the  fire-box  was  heated  too 
strongh',  and  gave  way.  (13.)  Explosion  of  a  horizontal 
boiler  at  the  Lnyau  Collier;/,  Zwickau.  A  plate  of  the 
bottom  boiler  was  weakened  by  corrosion  from  the  outside. 
At  the  point  of  fraelnro.  (he  jilate  was  onlv  from  1  to  2  mm. 
thick.-S.   II. 


PATENTS. 

An  Improved  Eeaporatiny  and  Condensing  Apparatus  for 
Producing  Fresh  Water  from  Sea  Water  for  Drinking 
Purposes  and  for  Boiler  Feed.  W.  F.  Pamphlett,  Port- 
sea.     Eng.  Pa't.  15,586,  November  14,  1887.     8d. 

Thi.s  invention  purposes  taking  advantage  of  the  applica- 
tion of  a  vacuum  to  a  liquid  that  is  to  be  evaporated,  for 
reducing  the  temperature  of  evaporation,  with  a  view  to  the 
economisation  of  heat.  For  the  same  purpose  the  pre- 
heated sea-waier  used  for  condensing,  as  it  issues  from  the 
hot  v.-ell  of  a  condensing  marine  engine,  is  utilised  as  the 
liquid  of  evaporation.  It  is  circulated  through  steam-heated, 
tubular,  closed  chambers,  in  which  a  vacuum  is  kept  up. 
The  vapour  given  off  may  be  condensed  for  drinking 
purposes  or  for  boiler  feeding  in  a  tubular  condenser  of 
similar  construction.  The  drawings  indicate  several  ways 
of  arranging  the  apparatus.-  -B. 


Improvemenls  in  Apparatus  for  Distilliuij  Water,  appli- 
cable also  for  lleatiny  Purposes  and  for  Feeding  Boilers. 
C.  Howe  and  .T.  H.  fJeckwith,  Colchester.  Eng.  Pat. 
9548,  June  .30,  l.=  88.     8(/. 

Steaji  is  taken  from  a  steam  boiler  into  a  coil  placed  in  a 
second.ary  boiler  situated  above  the  main  b(^iler,  and  filled 
with  the  salt  or  impure  water  submitted  to  distillation.  The 
water  which  condenses  in  the  heating  coil  flows  back  into 
the  main  boiler,  and  the  vapour  produced  in  the  secondary' 
boiler  is  led  into  a  condensing  worm  in  a  second  vessel, 
where  it  is  condensed,  impprting  its  heat  to  the  liquid  sub- 
sequently passed  into  the  seeondar_v  boiler.  The  arrange- 
ments for  heating  purposes  are  similar. — 0.  C.  H. 


Improvements  in  Evaporating  Apparatus.      S.    M.   Lillie, 
Philadelphia,  U.S.A.       Eng.   Pat.   12,391,    August   28, 

1888.     8d. 

Fig.  2  shows  the  construction  of  one  of  the  evaporators  E 
in  Fig.  1,  which  illustrates  the  combination  of  three  such 
evaporators  and  the  requisite  connections  forming  a  multiple- 
effect  apparatus.  Through  the  pipe  r'  the  liquid  to  be 
concentrated  is  introduced,  and  after  distribution  by  D', 
passes  through  the  perforated  cover-plate  p-  into  the  feed- 
chamber  (j,  overflowing  into  the  tui)es   b  m  the  form  of  a 


Kig.  1. 
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Fig.  2. 


film  coiitini;  the  iiisidos  of  the  tubes.  The  whole  tuhes  are 
heated  by  menus  of  steam  admitted  thioufih  S  into  tlie 
heating  ehamber.  The  eoneentratcd  liquor  falls  into  the 
collector  P  and  throuf;h  the  flo.-it  trap  F  into  the  pump  CI, 
by  which  it  may  be  returned  into  the  evaporator  in  the 
case  of  a  .single  ell'eet,  or,  a.s  shown  in  Kifj.  1,  into  the  next 
evaporator  in  case  of  a  multiple  etfect.  The  vapour  pusses 
throufih  the  annular  spaces  t,  round  the  exterior  of  P,  and 
thence  into  the  vapour  main  B.  As  shown  in  Fie  U  the 
vapour  from  one  effect  heats  the  tuhe-chaniher  of  the  next, 
and  finally  passes,  in  the  case  of  the  last  of  the  series,  into 
the  condenser  on  the  vacuum  pump  M.  The  How  of  liquid 
through  the  whole  series  is  regulated  by  means  of  the 
floats  V.  The  invention  and  its  details  are  covered  by  28 
claims. — C.  C.  H. 


II.-rUEL.  GAS,  AND  LIGHT. 

Note  on  the  Petroleum  and  Native  Paraffin  of  New 
Zealand.  1{.  \V.  Emerson  Maclvor.  The  "  Gas  World," 
18,  December  1,  1888. 

I'ktuolec.m  has  been  known  to  exist  in  several  localities  in 
New  Zealand  since  I8»Jt"i,  but  it  is  only  within  recent  years 
that  attempts  have  been  made  to  ascertain  whether  the  oil 
occurs  in  sufficient  quantity  to  have  a  commercial  value. 
The  first  discovery  was  made  at  Waiapu,  Poverty  Bay,  on 
the  east  coa.st  of  the  provincial  district  of  Auckland,  and 
the  second  one  at  Manutahi,  Waiapu,  East  Cape.  .Many 
thousands  of  pounds  have  been  spent  in  boring  operations, 
and,  though  fair  quantities  of  good  oil  are  generally  obtain- 


able, no  steady  supply  has  been  come  upon.  The  depth  of 
the  borings  made  has  exieeilcd  1,000  feet.  The  oil  obtained 
from  the  first  locality  named  much  resembles  Canadian  oil. 
By  several  successive  distillati<ins,  and  Ireatnicnt  with  acid 
and  alkali,  the  crude  material  yields  from  Go  to  70  i)er  cent, 
of  excellent  illuminating  oil,  having  a  specific  gravitv  of 
()'844  at  1.5-.")"  ('.  The  oil  obtaineil  at  Manulahi  has  a  pale 
brown  colour,  is  ne;irly  (iiiile  transparent,  and  has  a  specific 
gravity  of  0-830  at  1.5-.j'C.  It  contains  very  little  solid 
paraffin,  and  on  distillation  yields  about  80  |ier  cent,  of  illu- 
minating oil,  fit  for  use  in  ordinary  lamps.  When  subjected 
to  two  more  distillations,  about  (j.'j  per  cent,  of  oil  of 
specific  gravity  O'Sl'i  is  obtained. 

Tile  natural  gas  which  esiapes  from  the  ground  in  some 
places  consists  chiefly  of  nictiiane,  but  burns  with  a  bright 
luminous  flame,  owing  to  the  presence  of  higher  paraffins  in 
the  form  of  vapour. 

Large  quantities  of  a  white  or  grey,  somewhat  gelatinous, 
substance  occur  on  the  property  of  the  South  Pacific 
Petroleum  Company,  and  examination  has  shown  it  to  vary 
in  composition.  Samples  submitted  to  W.  E.  Dixon,  of 
Sydney,  N.S.W.,  J.  Cosmo  Newbury,  of  Melbourne,  and 
the  author,  were  found  to  contain  a  large  percentage  of 
solid  paraffin,  extractible  by  th<'  ordinary  solvents.  Liter 
samples,  however,  were  fouud  to  be  free  from  paraffin,  and 
to  consist  of  a  substance  which,  when  heated,  would  neither 
melt  nor  burn,  but  simiily  charred.  Skey,  the  chemist 
to  the  New  Zealand  Geological  Survey,  examined  the 
material  and  reported  it  to  be  a  sort  of  dnpplerite,  or,  at 
least,  a  body  allied  in  chemical  composition  to  that  mineral. 
The  author  found,  however,  that  on  charring  it  "  the  smell 
of  burning  feathers "  was  perceptible,  indicating  the 
presence  of  nitrogen. — W.  S. 


A  Stmrce  of  Error  in  the  Delermina/io;i  of  Benzene  in  Ga.i 
Mi.Tlnres.  E.  1'.  'i'readwcU  and  H.  N.' Stokes.  Ber.  21 
.■il-'i  1—313.3.  ' 

iSee  under  XXIII.,  page  64. 


PATENTS. 


Improrements  in  Apparatus  fm-  the  Combustion  of  Liquid 
Hi/drocarbons.  W.  M.  Chinnery  and  P.  Tarbutt. 
London.     Eng.  Pat.  624.  .lanuary  14,  1888.     6d. 

that 


887, 


TiiK  apparatus  here  described  Is  an  improvement  upon 
specified  in  Eng.  Pat.  13,752  of  1886  (this  Journal,  1 
6.il).  The  combustion  cb.amber  is  divided  into  two  com- 
partments by  a  horizontal  partition,  the  lower  communicating 
with  the  upper  by  a  central  adju.stable  nozzle.  The  upper 
compartment  contains  liquid  hydrocarbon  kept  at  a  fixed 
level  (below  the  delivery  point  of  the  central  nozzle)  by 
communication  with  a  reservoir,  which  is  supplied  auto- 
matically by  means  of  a  suitable  valve.  This  upper  com- 
partment is  provided  with  a  conical  cover,  open  at  the  top, 
and  perforated  with  a  mimbcr  of  small  holes  near  its  lower 
edge.  This  is  surmounted  by  an  outer  cover  of  the  same 
shape,  so  th.it  an  annular  space  exists  between  the  two. 
To  commence  operations  a  light  Is  applied  to  the  oil  in  the 
upper  compartment,  which  undergoes  incomplete  com- 
bustion with  the  air  ciiti'iing  through  the  perforations  in 
the  cover.  Compressed  air  is  now  forced  into  the  lower 
compartment,  and  issues  jet-wise  through  the  nozzle-mouth 
in  the  upper  compartment.  It  draws  away  the  hydro- 
carbon vapours  here  disengaged  by  the  heat  of  the  incom- 
plete combustion,  and  escapes  from  the  top  of  the  conical 
cover  as  an  intensely  luminous  flame.  This  is  fed  with  air 
by  the  heated  current  continually-  passing  upwards  through 
the  annulus  between  the  two  covers.— ,\.  I{.  D. 


Improvements  in  Furnaces  fur  Aidini/  Combustion.  J. 
Beveridgc,  Barrow-in-Furncss.  Eng.  Pat.  1871,  February  8, 
1888.     8rf. 

lloi.Low  grate-bars  are  employed,  open  at  the  front  end, 
and  comniunicatiug  at  the  back  with  a  chamber  of  fire- 
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resisting  material  inside  the  fire-box.  Air  is  caused  by  a 
natural  or  forced  draught  to  pass  through  the  liollow  fire- 
bars into  the  said  chamber,  whence  it  escapes  by  suitable 
openings  to  mingle  -nith  the  fire  gases  in  the  flue,  and, 
being  in  a  highly  heated  condition,  promotes  a  very  perfect 
combustion.  The  flue  is  preferably  packed  with  checkered 
work  or  regenerative  passages. — A.  R.  D. 


Improvvments  in   the  Constructiim   of  Coke.   Ovens.     A.  F. 

Link,  London.    From  P.  T  Bauer,  Munich,  Bavaria.   Eng. 

Pat.   11,040,  August  7,  18S4.     Amended  September  22, 

1888.     llrf. 
The  amendments  refer  mainly  to  the  flue  arrangements  for 
dealing  witli  the  hot  air  supply  and  products  of  combustion. 
The  specifications  with   its  drawings  should  be  consulted. 
(See  also  this  Journal  1885,  486.)— A.  K.  D. 


III.-DESTEUCTIVE  DISTILLATION,  TAE 
PRODUCTS,  Etc. 

On  the  sn-calted  "  Free  Carbon  "  in  Coal  Tar.     11.  Kohler. 

Dingl.  Polyt.  J.  270,  233—240. 
When  coal  tar  is  extracted  with  a  suitable  solvent  until  no 
more  is  dissolved,  a  brown-black  powder  of  velvety  appear- 
ance  is  left,  which  is  the  so-called  "  free  carbon  "  of  coal  tar. 
The  author  discusses  flie  various  views  which  have  been 
advanced  as  to  the  origin  ard  formation  of  this  sulistauce, 
and  agrees  with  Kunath  that  it  is  chiefly  produced  by  the 
decomposition  of  heavy  hydrocarbons  on  the  red-hot  w  alls 
of  the  retorts,  only  a  very  small  percentage  being  attributable 
to  coal  dust  mechanically  carried  over.  Two  analyses  gave 
the  following  figures  :  — 


I. 

II. 

Per  Cent. 
90 -830 

3 -058 

0-39S 

Per  Cent. 
91 '120 

3'129 

Ash 

0-872 

and  many  determinations  of  the  ash  of  the  "  free  carbon  " 
in  different  tars  gave,  as  meau,  0-412  per  cent,  of  ash. 

The  relations  between  the  percentage  of  "free  carbon" 
and  the  properties  of  the  tar  are  next  considered,  and  from 
a  comparison  of  figures  showing  the  specific  gravity  and 
percentage  of  "  free  carbon "  it  is  seen  that  there  is  a 
distinct  relation  between  them,  the  specific  gravity  increas- 
ing with  high,  and  falling  with  low  percenlage  of  "free 
carbon." 

It  seems  probable  that  the  consistency  of  tar  is  decidedly 
.affected  by  the  proportion  of  "  free  carbon,"  one  sample, 
containing  23  per  cent,  o*'  "  free  carbon  "  being  very  pasty, 
while  another,  with  only  .->  per  cent.,  had  the  consistency  of 
thick  oil.  It  was  also  found  in  general  that  tars  containing 
much  "  free  carbon "  were  richer  in  heavy  oils  and 
naphthalene,  and  those  with  little,  richer  in  benzene  and 
light  oils. 

In  regard  to  the  influence  of  the  "  free  carbcm  "  on  the 
working  of  coal  tar,  the  author  treats  of  the  troublesome 
property  many  tars  have  of  frothing  during  distillation,  and 
ascribes  this  almost  entirely  to  the  "  free  carbon  "  contained, 
aud  not  as  has  hitherto  been  supposed,  to  water.  To  prove 
this  view  he  tiied  two  mixtures  of  a  normal  tar,  the  one 
with  10  per  cent,  of  water  added,  and  the  other  with 
10  per  cent,  of  lampblack,  and  found  that  the  sample  with 
the  added  water  distilled  without  frothing,  whereas  that 
with  the  "  free  carbon  "  could  not  be  kept  in  the  retort,  the 
greatest  care  being  used  in  both  cases. 


In  conclusion,  he  says  that  to  a  certain  degree  the  per- 
centage of  "  free  carbon  "  indicates  the  worth  of  a  gas  tar,  a 
small  percentage  meaning  a  larger  quantity  of  benzene  and 
light  hydrocarbons,  in  general,  hut  this  is  only  true  up  to  a 
certain  limit,  which  is  below  the  "  free  carbon  "  percentage 
for  normal  tars. 

From  this  point  it  is  often  noticed  that  tars  containing 
the  same  amount  of  "  free  carbon "  sometimes  produce 
more  anthracene  and  heavy  hydrocarbons,  or  more  benzene 
and  light  hydrocarbons,  probably  depending  on  tlie  mode 
of  distillation  or  the  nature  of  the  coal  used.  But  when  the 
percentage  of  "  free  carbon "  considerably  exceeds  the 
noimal,  a  bad  yield  of  valuable  products  may  be  counted  on, 
and  the  quantity  of  pitch  will  he  large. 

The  author  has  had  ample  opportunity  of  proving  that 
the  quantity  of  pitch  can  he  approximately  calculated  from 
the  percentage  of  "  free  carbon  "  in  the  lar,  if  the  per- 
centage of  "  free  carbon  "  in  the  pitch  of  the  required 
degree  of  hardness  he  known. 

If  K  be  the  percentage  of  "free  carbon"  in  the  pitch, 
and  k  the  percentage  of  "  free  carbon  "  in  the  tar,  then 
K  :  100  =  /i  :  .Y. 

Good  medium  hard  pitch  from  most  German  tar  distilleries 
contains  on  the  average  about  28  per  cent,  of  "free 
carbon,"  and  as  the  result  of  many  estimations  the  normal 
percentage  of  "free  carbon"  in  tar  is  16,  so  the  yield  of 
pitch  from  a  normal  tar  is  found  thus  :  — 

100x16       ,. 

.V  = =  57  per  cent. 

28  "^ 

Of  course,  for  each  tar  distillery  the  percentage  of  "  free 
carbon  "  must  be  determined  before  the  j-ieid  of  pitch  from 
the  tar  can  be  reckoned.  As  di.stillation  experiments  are 
only  of  value  when  carried  out  with  large  quantities 
(1  to  2  cwt.),  and  cannot  always  be  easily  made,  the  author 
points  out  that  the  estimation  of  the  "  free  carbon  "  in  a  tar 
ofters  the  most  reliable  aud  easy  method  of  approximately 
judging  of  its  value. — C.  N.  H. 


IV.-COLOURING  MATTERS  AND  DYES. 

The   Mannf'dcturc    of   Benzi/l-Violel.       O.   Miihlhaiiser. 
Dingl.  Polyt.  .1.  270,  179—181. 

The  commercial  product  consists  chiefly  of  the  hydrochlor- 
ide of  pentamethylbenzyl-pararosaniline.  It  is  generally 
prepared  by  the  action  of  1  mol.  of  benzyl  chloride  on 
1  mol.  of  pentamethyl-pararosaniline  (methyl-violet). 
Another  method,  discovered  by  Caro  and  Kern,  viz.,  the 
action  of  methylbenzylaniline  on  tetramethyl-diamidobenzo- 
phenone,  has  not  hitherto  been  used  for  manufacturing 
purposes. 

Lauth  is  the  first  who  prepared  benzyl-violet.  It  was 
first  produced,  on  an  industrial  scale,  by  Poirrier  aud 
Chappat,  and  their  method,  as  described  by  Wurtz,  is  the 
one  which,  with  certain  modifications,  is  still  in  use.  The 
manufacture  comprises  three  distinct  phases  :  — 

1 .  Benzylatimj .  This  is  performed  in  an  enamelled  cast- 
iron  pan,  provided  with  manhole  and  the  usual  metal  pipe 
for  the  protection  of  the  thermometer.  The  pan  is  placed 
in  a  water-bath,  and  can  be  connected  with  a  condenser 
either  for  distilling  or  for  reflux  .action.  The  pan  is  charged 
with  50  lb.  of  alcohol  (96  per  cent.).  To  this,  while  agitat- 
ing, is  gradually  added  60  lb.  of  powdered  methyl-violet,  and 
the  mixture  boiled,  the  downward  condenser  having  pre- 
viously been  shut  off  by  means  of  a  stop-cock.  After  about 
half  an  hour  the  violet  is  dissolved,  and  the  pan  having  been 
cooled  hy  means  of  cold  water,  until  the  temperature  is  60°, 
18  lb.  of  benzylchlorideare  added,  and,  after  half  an  hour's 
stirring,  48  lb.  of  caustic  soda  solution  of  31°  B.  The 
mixture  is  now  heated  under  the  reflux  condenser  for  four 
hours  at  80 '.  Tlie  mass  is  theu  treated  with  10  gallons 
of  warm  water,  and  the  alcohol,  as  well  as  other  volatile 
products,  distilled  off  with  steam. 


Jan.  31. 1889.]         THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


41 


2.  Separation  of  the  Crude  Violet.  After  cooling  some- 
wliat,  tlie  melt  is  I'lupticd  into  a  viit  tilled  witli  warm  water, 
boiled  by  blowing'  ill  steivm  and  nentnilised,  while  bolliii;;, 
with  G  lb.  i>f  hvdrDchlorie  acid  (sp.  frr.  ri8)  The  boIu- 
tion  is  pii=>ed  throii;.'h  a  woollen  filter  after  a  short  time,  the 
residue  in  the  vat  boiled  with  water,  filtered,  and  the  eom- 
bined  filtrates,  eontained  in  an  iron  cistern,  are  treated  with 
brine.  Alter  I'J  hours,  when  all  the  violet  has  separated, 
llie  mother-liquor  is  removed  by  deeantation. 

.1.  Vunfiratiim.  The  erudo  violet  is  now  redissolved  in 
bnilinj;  water,  and  boiled  until  all  soluble  colour  has  been 
separated  from  the  insoluble  portion.  After  12  hours  the 
clear  liquor  raay  be  filtered  thron^^li  a  double  woollen  filter, 
and  funher  treated  in  the  marnier  described  by  the  antluir  in 
the  case  of  the  manufacture  of  methvl-violet  (this  .louinal, 
1887,  434').  Tlie  colour  is  finallv  drieil  in  a  copper  jacketeil 
pan  at  55"  and  };round.     The  averaf;e  yield  is  about  55  lb. 

—A.  R. 


PATENTS. 


Improvements  in  obtaining  Colouring  Mailers  for  Dyeing 
and  Prinlintj.  .1.  P.  Griess,  Bnrt(ni-on-Trent.  Eng. 
Pat.  4726,  November  20,  1878.    (Second  edition.)    6rf. 

These  are  azo-dyes  obtained  by  the  action  of  the  diazo- 
comp<iunds  of  phenolic  ethers,  their  sulphonic  aeitls  or 
chlorine-,  bromine-,  iodine-,  hydroxyl-  or  nitro-substitution 
prodnct.s,  on  the  plienols  or  their  sulphonic  acids.  A  dye- 
stuff  capable  of  replacing  cochineal  or  lac  dye,  and  giving 
yellow  shade  scarlets  or  reds  is  produced  as  follows  :  Anisi- 
dine,  or  an  equivalent  iiuantity  of  any  of  the  hifiher  ethers 
of  amidophenol,  is  dissolved  in  concentrated  hydrochloric 
acid  of  sp.  fcr.  1  •  17  and  water,  and  diazotised  with  a  10  per 
cent,  solution  of  sodium  nitrite.  The  mixture  is  then  added 
to  a  solution  of  the  sodium  salt  of  /3-naphtholnionosuli)ho- 
nic  acid,  caustic  soda  or  ammonia  being  added  from  time  to 
time  in  order  that  the  solution  remains  slightly  alkaline. 
I'art  of  the  dyestuff  separates  as  a  dark  red  precipitate,  the 
precipitation  f)eing  completed  by  the  addition  of  salt.  Ked 
colouring  matters  of  a  bluer  shade  are  obtained  by  substi- 
tuting for  the  naphtholmonosul]ihonalc  cither  /3-naphthol 
disnlphouic  acid  or  a  mixture  of  the  sulphonic  acids  of 
^-naphthol  formed  in  the  following  manner  : — ;8-naplithol  is 
dissolved  in  fuming  sulphuric  acid  containing  85  per  cent,  of 
sulphuric  .anhydride,  and  the  mixture  heated  to  110^  C. 
for  five  hours.  After  removing  the  free  sulphuric  acid  w  ith 
lime  and  converting  the  sulphonic  acids  into  the  sodium 
salts,  the  latter  are  dissolved  in  water  and  treated  with  the 
same  quantity  of  anisidine  in  the  manner  described  above. 
The  amido-snlphonic  acids  of  the  phenolic  ethers  may  be 
prepared  in  two  ways  :  1.  Anisidine  (or  any  of  its  liomo- 
logues)  is  mixed  with  four  times  its  weight  of  sulphuric 
acid  of  sp.  gr.  1  -84.  and  the  mixture  he.ated  to  100°  C.  for 
3 — (  hours  until  soluble  in  water.  It  is  then  treated  with 
lime,  the  calcium  salts  decomposed  with  sodium  carbonate, 
and  the  solution  of  the  sodium  salts  evaporated  to  dryness. 
2.  AnisoTl  is  dissolved  in  two  parts  of  sulphuric  acid  of 
sp.  gr.  1  -84  and  heated  to  100'  until  soluble  in  water.  The 
sulphonic  acid  is  then  converted  as  above  into  the  sodium 
salt,  and  one  part,  by  weight,  of  this  is  mixed  with  two 
parts  of  nitric  acidofsp.gr.  1'48,  the  temperature  being 
kept  below  40'  C.  The  nitro-sulphonic  acid  separates  out 
and  can  be  purified  by  crystallisation  from  water.  It  is 
converted  into  the  amido-sulphonicacid  b3-the  usual  reduc- 
ing agents.  Red  colouring  matters  are  obtained  from  these 
amido-sulphonic  acids  of  the  phenolic  ethers,  prepared 
according  to  either  of  the  above  processes,  in  the  following 
manner  : — The  sulphonic  acids  of  anisidine  are  mixed  witli 
hydrochloric  acid  of  sp.gr.  117  and  water,  diazotised  with 
a  10  per  cent,  solution  of  sodium  nitrite,  and  this  mixture 
added  to  a  solution  of  ^-naphthol,  water  and  caustic  soda, 
care  being  taken  to  maintain  the  mixture  slightly  alkaline. 
A  dark  red  preci|>itate  then  separates  out.  Bluer  shades 
are  obtained  by  using  the  sulphonic  acids  of  3-naphthol 
prepared  in  the  manner  described  above.  Purple  dy  estuffs  are 
formed  when  the  methyl   or  ethyl    ethers  of  3-naphthol  are 


used  in  place  of  the  phenolic  ethers.  The  colours  derived 
from  a-naphthol  are  inferior  to  those  obtained  from  the 
/3-derivalivc. — T.  A.  L. 


Improvements  in  the  Mannfaclure  of  Colouring  Matters, 
I.  Levinstein,  Manchester.  Eng.  I'at.  5fi92,  November  30, 
1882.     (Second  edition.)      (id. 

Thksk  are  yellow  colouring  matters  obtained  by  the  action 
of  nitric  acid  on  the  nu>no-  and  disulphonic  acids  of 
nitroso-o-naplithol.  The  following  is  the  method  employed  : 
10  parts  by  weight  of  a-naphthol  are  dissolved  in  40  parts 
of  sulphuric  acid  of  1 70°  Tw.  at  I  no'  C.  The  temperature  is 
then  increased  to  130"  for  one  hour,  when  the  greater  part 
of  the  o-naphthol  is  converted  into  a  ilisulphonic  acid. 
The  mixture  is  then  diluted  with  30  parts  of  water  and 
treated  with  •!■  (J  ]iarls  of  sodium  nitrite  or  a  sufficient 
(juantity  to  convert  the  substance  into  a  nitroso-a-sulphonie 
acid,  care  being  talcen  to  kee|>  the  temperature  below  10'  0. 
24  parts  of  nitric  acid,  sp.  gr.  1  -456,  are  then  diluted  with 
an  equal  -weight  of  water  aiul  added  to  the  above  mixture. 
The  whole  is  then  allowed  to  stand  for  2 — 3  d.ays,  when 
crystals  separate  out.  An  alternative  method,  which  does 
not  give  such  good  results,  consists  in  raising  the  temperature 
of  the  mixture  to  the  boil  when  a  separation  of  crystals  takes 
place.  The  crystals  have  acid  properties,  dye  a  bright 
yellow,  and  may  be  used  as  sucii  or  converted  into  salts. 

— T.  A.  h. 


Improvements  in  and  relating  to  the  Manufactnre  of  lilue 
and  Bluish  Azo-Di/es.  15.  Willcox,  London.  From 
F.  Bayer  and  Co.,  Elberfeld,  Germany.  Eng.  Pat.  134G, 
.January  28,  1888.  6d. 
O.xE  molecule  of  the  tetrazo-compounds  of  benzidine, 
tolidine,  or  diamidodiphenol  methyl  or  ethyl  ether  is 
combined  with  two  molecules  of  /3-naphthol-5-sulphonic 
acid  or  of  Sch6llkopf"s  o-naphthol  disulphonic  acid  L ;  or 
one  molecule  of  the  tetrazo-conipound  is  combined  first  of 
.all  with  one  molecule  of  )3-naphthol-S-sulphonic  acid  or  one 
molecule  of  Schollkopfs  a-naphthol  disulphonic  acid  L 
and  the  intermediate  product  so  formed  combined  with 
a-  or  /3-naphthol,  their  raonosulphonic  acids,  or  with  ;8-naph- 
thol  disulphonic  acid  R.  The  following  are  cx.amples  of  the 
blue  dyestiiffs  thus  formed  :  —  31  •  7  parts  (bj-  weight)  of  the 
hydrochloride  of  diamidodiphenol  methyl-ether  are  dis- 
solved in  1,000  parts  of  water,  mixed  with  36  parts  of 
hydrochloric  acid  21'  B.  and  converted  into  the  tetrazo- 
compound  by  the  addition  of  a  solution  of  14  parts  of 
sodium  nitrite  in  100  parts  of  water.  This  is  then  added  to 
a  soda  solution  containing  75  parts  of  the  sodium  salt  of 
Schollkopfs  a-naphthol  disulphonic  acid  L  dissolved  in 
1,000  parts  of  water,  care  being  taken  that  the  solution 
always  remains  alkaline.  The  dyestuff  is  filtered  off  and 
dried.  It  dyes  wool  trom  a  neutral,  or  cotton  from  an  alkaline 
bath,  greenish  blue.  If  the  75  parts  of  the  sodium  salt  in 
the  above  example  be  replaced  by  half  that  quantity,  an  inter- 
mediate product  is  obtained  which  is  capable  of  being 
combined  with  an  alkaline  solution  of  a-naphthol  or  its 
sulphonic  acids,  to  form  blue  dyestufFs  of  a  reddish  to  a 
greenish  shade.  If  equivalent  quantities  of  benzidine  or 
tolidine  be  substituted  for  the  diamidodiphenol  ether,  the 
dvestnffs  obtained  are  much  redder. — T.  A.  L. 


Improvements    relating   to   the   Production    of    Colouring 

Matters.     11.  H.   Lake,  London.     From  Leonhardt  and 

Co.,   Mulheim,  Germany.     Eng.  Pat.  2664,  February  22, 

1888.     ed. 

The   action   of   heat    on   certain   oxidisable   inorganic  or 

organic  substances  when  mixed  with  free  caustic  alkali  and 

paranitrotolueue  sul))hoiiic  acid,  or  its  salts  "  in  a  dissolving 

or  distributing  medium,"  gives  rise  to  the  formation  of  a 

number  of  colouring  matters  from  jellow  and  orange   to 

brown,  which  dve  cotton  without   a   mordant  and   are  fast 
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to  alkalis.  The  followinft  oxidisable  substances  are 
mentioned:  meibyl  and  ethyl  alcohols,  glycerol,  resorcinol, 
potassium  xauthogeuate,  quinol,  orcinol,  naphthol,  dioxy- 
naphthalene  and  its  sulphonic  acid,  pyiogallic  acid,  resor- 
cylic  acid,  oxyuaphthoic  acid,  gallic  and  tannic  acids,  and 
substances  containing  the  latter,  e.p.,  sumach  and  catechu, 
oxyquinoline  carboxylic  acid,  sulphurous  acid,  arsenious 
acid,  and  antimonious  acid  or  its  salts.  The  following 
serve  as  examples  of  the  methods  employed: — (I.) 
10  kilos,  of  the  sodium  s;ilt  of  p-nitrotolurne  sulphonic 
acid  are  mixed  with  30  litres  of  spirit  or  methyl  alcohol, 
and  heated  in  a  vessel  provided  witli  an  agitator  and 
an  inverted  condenser.  About  8  kilos,  of  caustic  soda 
(40°  15.)  are  then  added  gi-adually  and  the  whole  heated 
to  boiling.  The  colouring  matter  is  filtered  off,  pressed, 
and  dried.  (2.)  10  kilos,  of  /(-nitrntoluene  sulphonic  acid 
are  heated  together  with  20  kilos,  of  glycerol,  and  to  this 
mixture  are  added  S  kilos,  of  caustic  soda  (40"  B.)  at 
about  50'^  C.  The  reaction  is  moderated  by  cooling,  and  the 
thick  paste  formed  is  stirred  into  100  litres  of  boiling  brine, 
and  rendered  acid  preferably  by  acetic  acid.  The  colour- 
ing matter  is  then  filter-pressed  and  dried.  (.3.)  20  kilos,  of 
the  sodium  salt  of  ;)-nitrotolaene  sulphonic  acid  and  4  kilos, 
of  resorcinol  are  dissolved  in  50  litres  of  hot  water ; 
20  kilos,  of  caustic  soda  (40^  B  )  are  added,  and  the  whole 
boiled  up  until  no  more  colouring  matter  is  formed.  The 
latter  is  then  precipitated  by  neutralising  with  an  acid  and 
by  the  addition  of  salt.  (4.)  6-5  kilos,  of  arsenious  acid 
are  dissolved  in  150  litres  of  water,  20  kilos,  of  caustic 
soda,  and  20  kilos,  of  the  sodium  s:Ut  of  p-nitrotoluene 
sulphonic  acid  are  then  added,  and  the  mixture  heated  as 
long  as  ooloiiring  matter  continues  to  be  formed. — T.  A.  L. 


Kltli.VTl'M. 

This  Journal,  December  1888,  839  :  The  second  formula 
should  be  joined  together,  thus  :  — 

C,„H„(SO.,H)N  =  NC.HjNH, 

I 
CioH6(S03H1N  =  NCsHjNH., 


VI.-DYEING,  CALICO  FEINTING,  PAPER 
STAINING.  AND  BLEACHING. 

Progress   in  the    Chemical    Techuoloyy  of  Te.vlile  Fabrics. 
O.  N.  Witt.     Dingl.  Polyt.  J.  270,  316—322. 

Cert.mn  new  colours,  such  as  Parapheuylene  blue,  Hhoda- 
mine,  Nile  blue,  are  described,  of  which  an  account  has 
already  been  given  (this  Journal,  1888,  561). 

Dinitrosoresorcinol  is  used  much  in  cotton  dyeing  and 
printing  for  the  production  of  deep  bottle-green  shades. 
Tin  salt  discharges  the  colour  effectually.  Those  colours 
which  have  a  direct  affinity  for  vegetable  fibre,  the  so- 
called  substantive  azo-dyes,  are  of  great  importance,  since 
it  has  been  discovered  that  they  will  also  dye  wool  in 
neutral  baths,  sometimes  after  addition  of  salt  or  by 
rendering  slightly  alkaline  with  sodium  phosphate  or  borax. 
The  shades  thus  obtained  stand  milling  very  well  and 
hardly  "  bleed  "  at  all.  Cotton  may  be  dyed  in  the  same 
manner,  and  consequently  these  colours  are  of  great  value 
in  the  dyeing  of  mixed  fabrics.  Printing  with  substantive 
azo-d3-es  re^iuires  much  care.  Addition  of  caustic  soda  is 
advisable.  The  following  is  a  mixture  for  printing  with 
Chrysamine-yellow  : — 

Water 10  litres. 

Flour 2J  kilos. 

Gum  tra^racanth 5  litres. 

Marseilles  soap 0"6  kilos. 

Chrysamiup 0*0  kilos. 


Less  trouble  is  involved  and  very  excellent  results  are 
obtained  by  discharging  these  dyes  with  tin  salt,  or,  better, 
a  mixture  of  the  latter  with  sodium  acetate.  When 
different  colours  are  required  in  the  pattern,  the  substantive 
azo-dye  is  mixed  with  such  colours  as  Persian  berries  for 
yellow ,  with  Methylene-blue  and  a  little  tannic  acid  for  light 
blue,  and  for  dark  blue  Alizarin  S  and  acetate  of  chrome  or 
Indophenol  white  in  preference. 

A  new  class  of  dyes  of  a  similar  kind  is  that  of  Primuline, 
and  the  colours  derived  from  it,  the  so-called  ingrain  colours. 
A  description  of  these  has  already  been  given  by  their 
inventor,  A.  G.  Green  (this  Journa"l,  1888,  179).  On  dry 
distillation  Primuline  yields  the  yellow  product  known  as 
Dahl's  thiotoluidine.  The  ingrain  shades  are  not  very 
brilliant,  but  they  stand  milling  remarkably  well.  Their 
production,  however,  requires  much  care  on  the  part  of  the 
dyer. 

Alizarin-black  is  a  valuable  dye.  which  was  first  described 
by  Roussin  under  the  name  of  Xapbthazariu,  and  "  The 
Badische  Aniline  and  Soda  Fabrik  "  have  converted  it  into  a 
marketable  article  by  combining  it  with  sodium  bisulphite 
after  the  manner  of  Alizarin-blue.  Wool  is  first  cleaned 
with  ammonia  and  a  little  soda,  then  100  parts  of  it  are 
boiled  with  3,000  parts  of  water.  3  parts  of  potassium 
chromate,  and  2-V  parts  of  cream  of  tartar,  for  2  hours. 
After  standing  over  night  the  wool  is  dyed  with  Alizarin- 
black  S.W. ;  20  parts  of  this  paste  give  a  deep  and  very 
fast  black.  By  taking  less,  good  fast  greys  are  obtained, 
which  are  shaded  with  Alizarin-brown  or  blue.  Alizarin- 
black  has  lately  also  been  used  for  printing.  The  method 
is  the  same  as  with  Alizarin-blue. 

The  employment  of  alizarin-dyes  for  wool  is  on  the 
increase ;  they  are  both  brilliant  and  fast,  and  have  also 
beeu  tried  for  printing  on  woollen  goods.  The  dyes  are 
mixed  with  the  acetates  of  aluminium  or  chromium  for 
the  latter  purpose.  The  following  shades  may  be  thus 
produced  :  — 


Dye. 


Chrome  Mordant.        Alumina  Mordant. 


Aliziu'in  W.R.  (paste) 

Yellowish-claret . . . 

Tellowish-red. 

W.B.       ,. 

Bluish          

Bluish-red. 

S.  (powder) 

„      ... 

.> 

Alizarin-orange 

Brownish-orange. . . 

Orange. 

Alizarin-blue  S.W. . . . 

Greenish-blue 

Reddish-blue. 

„    S.B.W.. 

Reddish-blue 

.> 

Coerolein  S.W 

Olive 

Greenish-olive. 

Gallein 

Violet 

Violet. 

Alizarin-mai-oon 

Maroon 

Maroon. 

Anthracene-brown  . . . 

Brown 

Brown. 

Naphthazarin 

Grey  to  black 

Oxalic  acid  is  often  added  to  the  pastes,  as  it  fulfils  its 
purpose  better  than  acetic  acid,  i.e.,  fixing  of  the  colours. 
A  number  of  recipes  are  given  for  making  the  printing 
pastes. 

The  "  Farbenfabriken  vormals  F.  Bayer  and  Co.,"  has 
patented  a  method  for  the  direct  production  of  azo-colours 
by  printing  on  the  fibre.  The  diazo-eompound  is  printed 
on  the  fibre  with  thickening,  and  then  drawn  through  an 
alkaline  solution  of  a  phenol. 

Reverting  to  the  much-discussed  question  of  the  fastness 
or  fugitiveness  of  the  various  artificial  dyes,  the  author 
says  that  much  depends  on  the  manner  in  which  the  dyes 
are  fixed  ;  generally  speaking,  the  anthracene  dyes  are 
very  fast,  whereas  most  of  the  triphenylmethane  derivatives 
are  the  reverse.  The  indulines  are  remarkably  fast ;  the 
eurhodines  and  safi'anines  may  be  regarded  as  only  fairly 
fast.  Xo  general  rule  can  be  expressed  for  the  azo-dyes. 
Whilst  some  are  very  sensitive  to  light,  others  are  extra- 
ordinarily fast.  Thus  Bordeaux  S.  of  the  "  Berliner  Actien- 
gesellschaft ''    (the    Xa    salt    of    the    sulphonic    acid    of 
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o-nnphthylainliu-azii-fl-nnphthoMi'nlphonip  ncM)  is  one  of 
llu'  I'nsU'St  <h>s  we  possess.  Kmmi  tlie  niiist  di'licatc  pink 
iljeil  on  wool  with  this  colour  uiay  be  cxposi'd  to  light  for 
a  coosiiluruble  time  without  fading. — A.  K. 


\nte  OH  some 


'  Conversion  Colours."     Bull.  Soe.  Iiid. 
Koucii,  1888,  285—287. 


Os  the  12th  April  I8T7,  the  late  F.  Laniy  deposited  with 
the  Society  a  sealed  note  eoneerninj;  the  **  conversion 
colours"  obtainable  with  (iailcin  and  Coernle'iu  in  calico 
prinlin^;.  In  this  note  M.  lianiy  records  that  when  a  colour 
composed  of  Anlhraviolet  or  Cocrulein  and  an  excess  of 
chrome  mordant,  or  consisting  of  chrome  mordant  alone, 
thickened  with  gnni,  is  printed  on  cloth  prepared  with 
oleatc  of  tin,  and  then  another  colour  containing  Galle'in 
anil  acetate  *>f  chninie  insuthcicnt  in  (juantity  to  completely 
Hx  it,  printed  i)artly  over  the  lirst  coUuir,  a  tine  dark  "con- 
version "  shade  is  produced,  where  the  two  colours  come 
in  contact.  The  colour  consisting  of  chronic  mordant  without 
colouring  matter,  washes  away,  except  where  the  second 
colour  covers  it.  The  following  examples  of  the  composition 
of  such  colotirs  are  given  :  — 

Medium  Violet. — 1  litre  of  Galle'in  paste;  200  grms.  of 
acetic  acid,  12  Tw.  Dissolve  and  add: — 1  litre  of  gum 
Senegal  solution  (1  kilo,  per  litre)  ;  5.5  grms.  of  acetate  of 
chrome,  15'  Tw. 

Conversion  Violet. — 2  part.s  of  Medium  violet  ;  4  parts 
of  gum  Senegal  solution. 

From  these  results  it  appears  that  the  quantity  of  chrome 
mordant  necessary  to  fix  a  certain  quantity  of  Ciallein  must 
he  very  closely  regulated.  Shades  obtained  from  printed 
colours,  with  a  constant  quantity  of  (iallein,  but  a  variable 
amount  of  chrome  mordant,  differed  considerably  both  in 
appearance  and  fastness.  It  is,  furtlu-r,  to  be  noted  that, 
in  redtu'ing  a  dark  colour  with  gum  solution  or  starch  paste, 
an  ailditioti  of  chrome  mordant  is  necessary.  Such  a 
reducing  mixture  as  the  following  should  be  u.sed. 

Gum  Solution  for  lieduciny. — 3  litres  of  gum  Senegal 
solution  (750  grms.  per  litre-)  ;  ."iUO  gnus,  of  acetate  of 
chrome,  38°  Tw.— 10.  15. 


lieporl  on  Luiny's  Conversion  Colours.     M.  Mattauch. 
Bull.  Soc.  Ind.  Rouen,  1888,  283—281. 

Si;bsequext  experience  has  fully  confirmed  Lamy's  opinion 
regarding  the  necessity  for  the  exact  regulation  of  the 
quantity  of  mordant  required  to  fix  GalleTn,  so  as  to  give 
at  once  the  brightest  and  fastest  shade.  This  exaclncss  is 
also  required  by  other  colouring  matters,  especially  by 
-Vlizarin,  Mtroalizarin,  and  Alizarin-bliie.  Too  little 
mordant  gives  a  weak  shade  ;  too  much  renders  it  dull  and 


poor.  This  property  of  the  colonring  matters  of  requiring 
a  definite  amount  of  mordant  may  serve  as  a  means  of 
testing  mortlants.  An  example  was  given  by  Reber  at  the 
previous  meeting  of  the  Society.  A  series  of  colours,  made 
with  excess  of  alizarin  and  the  sam])les  of  acetate  of  chrome, 
e.y.j  to  hi  testeil,  are  printed,  steanied  and  strongly  soaped. 
The  fullest  shade  is  obtained  from  that  sample  of  acetate  of 
chrome  which  contains  most  oxide  of  chrome  in  a  state 
capable  of  combining  with  colouring  matters. 

The  principle  of  I, amy's  conversion  style  was  tried  with 
some  of  the  new  colouring  matters.  The  best  results  were 
obtained  by  first  printing  the  colours  containing  an  in- 
sufficiency of  chrome  mordant  along  with  Alizarin  blue  S. 
or  Coerule'in  S.,  and  then  printing,  across  them,  the  colours 
containing  an  excess  of  chrome  mordant  with  Nitroalizariu 
and  Coerule'in,  Alizarin-blaek.t  'oernle'iii.and  Persian  berries, 
or  even  the  chrome  mordant  alone,  suitably  tliicki-ni'il, 
finally  steaming  and  soaping  as  usual. — E.  U. 


PATENT. 

Improvement    in    Indelible    Ink.       C.    P.    Dimitry,    New 
Orleans,  U.S..\.     Eng.  Pat.  048,  .lanuary  16, 1888.     6d. 

BiOHRO.AtATE  of  potash  is  dissolved  in  water,  gelatin,  also 
in  solution,  added,  and  the  wliole  warmed  and  allowed  to 
stand  in  the  sunlight  for  half  an  hour.  "  Black  aniline 
jiowdcr''  dissolved  in  water  is  then  added,  and,  after  stand- 
ing and  straining,  if  neci'ssary,  a  few  drops  of  creosote. 
The  inventor  claims  that  the  ink  is  non-rusting,  non- 
corrosive,  and  acid  and  water  resisting. — S.  G.  R. 


VII.-ACIDS,  ALKALIS,  AND  SALTS. 

On  tke   Constitution  of  Solutions.     F.  Rudorff.     Ber.   21 
;)044— 3050.  ' 

The  character  of  salts  and  double  salts  is  determined  by 
the  acid  which  is  comliined  with  the  base.  The  following 
experiments  on  the  diffusion  of  various  double  salts  are, 
therefore,  grouped  aecoi-ding  to  the  acids  which  they 
contain.  It  may  be  premised  that  the  absolute  purity  of 
double  salts  in  a  .tine  i/iiil  nun  for  experiments  of  diifusion, 
as  the  smallest  impurity  greatly  interferes  with  the  result. 
For  the  purposes  of  the  experiment,  lUO  ce.  of  the  solution 
are  subjected  to  diffusion  with  600  cc.  of  water.  The 
double  salts  of  sulphuric  acid  yield  the  following  figures  : — 


K,SO.  +  CuSO,  ■^  6  H,0 

K^O,  +  NiSO,  +  G  HjO 

K,S<),  +  MnSO,  +  fl  11,0 

( -N'  H,)jSO,  +  CuSO,  +  C  II,0 

(NH.l^O.  -^  MgSO.  -H  0  HjO 

(NII,1,S(). +  MnS().-fOHjO 

(.\ lI,)iS<),  +  C.ISO,  -t-  C  H.O 

K^SO.  -H  Cr,(SO.) J  +  24  H/> 

(NHilySO,  +  Fc,(SO.),  +  2t  H,0  . 


Amount  of  Salt 

Duration 

I'er  lOii  Grms.  of  Heavy  Metal 
there  are 

in  1011  Grms. 

of  ExperuueiU 
in  Hours. 

of  \V liter. 

In  tho  Diffusatc. 

In  the  Salt. 

10 

.3 

2C8-0 

122-4  K 

10 

12 

2i)9-0 

1.^1-0  K 

10 

12 

509-0 

142-3  K 

20 

3 

11)11 -0 

5B-9N1I, 

in 

3 

42f0 

160-0  NH, 

l.i 

0-.^, 

18S-II 

05-7  NH, 

12 

3 

71-4 

32  1  XH, 

IS 

0 

■n:i-o 

50-9  K 

12 

3 

1(12-8 

32-2  NH. 

u 
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The  comparison  of  the  two  last  columns  clearly  proves  that  the  sulphate  double  salts  are  decomposed  into  the 
single  salts  by  diffusion.  If  bisulphates  be  subjected  to  diffusion,  thej'  are  decomposed  into  the  neutral  salt  and  the  free 
acid.     The  double  salts  of  oxalic  and  tartaric  acids  yield  this  result  :  — 


3  K2C0O4  +  FeaCCjOJa  +  6  H.O 
3  Xa^CiO,  +  I'e2(C204)3  +  6  H-0 
3  KjCoOj  +  OjCC^O,),  +  OH.O 
NH,HCi04  +  H.O 
NHiHCoOj  +  CaO.H.  +  2  H.O 

NaHCJIiOc  +  HjO 

2K(SbO)C4HA  +  H.O 


Per  100  Grms.  of  Hca\'}'  Metal 
there  are 


In  the  DifTusate. 


In  the  Salt. 


208-8 

205-8  K 

122-5 

123-2  Na 

222 '2 

222-8  K 

250-0 

253-0  Free  C.OiHs 

919-0 

750-0  Free  C20,H2 

Per  100  grms.  of  Free  Acid, 
31-0  30-6  Na 

Per  100  grms.  of  Antiraonv. 
32-S  32-6  K 


These  figures  show  that  the  salts  under  examinatioa  are 
not  decomposed  into  their  single  salts,  but  remain  in  their 
solution  as  molecuKir  compounds,  with  the  exception  of  the 
auimoniuni  peroxalate,  which  splits  up  into  biox.alate  and 
free  oxalic  acid.  There  exist  only  few  double  salts  of 
chromic  acid  suitable  for  experiments  of  diffusion.  Certain 
handbooks   state   that   a  solution    of  potassium   chromate 


j-ields  crystals  of  bichromate  in  the  first  instance,  and 
crystals  of  chromate  of  potash  in  the  second  instance.  If 
this  be  so,  it  is  to  be  expected  that  potassium  chromate 
will  be  decomposed  by  diffusion.  However,  this  statement 
is  not  borne  out  by  the  facts^  as  is  easily  proved  bj'  direct 
experiments  -with  solutions  of  the  pure  salt ;  nor  does  a 
decomposition  take  place  by  diffusion. 


Amomit  of  Salt 

Duration    . 

in  100  Grms. 

of  Experiment 

of  Water. 

in  Hom*s. 

12 

5 

10 

5 

15 

2 

Per  100  Grms.  of  Heav.v  Metal 
there  are 


In  the  Biffusate.   [ 


In  the  Salt. 


K^CrOj 

K.CrjO; 

Na-jCrzO; 

(NH4)2Cr04  +  MgCrO,  +  0  H.O 


119-3 
7i-3 
4f-7 


148-8  CtO, 
74,-2  CrOj 
48-8  CrOs 


10 


Per  100  grms.  of  Magnesium. 
S20-0  166-6  NH, 


Potassium  and  sodium  bichromate  are  not  decomposed  by  diffiision,  whereas  the  double  salt  of  ammonium  magnesium 
chromate  behaves  similarly  to  the  sulphate  double  salts.  The  result  of  experiments  with  double  chlorides  and  cyanides  is 
very  interesting  :  — 


Amount  of  Salt 

in  100  Grms. 

of  AVater. 

Dm-ation 

of  Experiment 
in  Hoiu-9. 

Per  100  Grms.  of  Heavy  Metal 
there  are 

In  the  DifTusate.            In  the  Salt. 

2  KCl  +  CuCla  +  2  HjO 

16 
16 
12 
12 
12 
10 
15 
12 
10 
10 
8 
10 
12 
15 
10 

1 

6 
fi 
6 
6 
G 
5 
r, 

2 
3 
5 
S 
6 
6 
R 
fi 
4 

206-0 

148-9 

294-6 

4-20-0 

9S-0 

63-9 

30-2 

24-1 

41-9 

18-7 

36-5 

39-4 

130-4 

69-8 

184-3 

70-4 

122-9  K 

2  NHiCl  +  CuCIj  +  2  H.O 

56-9  NH4 

2  KCl  +  ZnCla  +  HaO 

120-2  K 

KCI  +  MgCU  +  6  H.O 

162-8  K 

2  NaCI  +  CdCla  +  3  H.O 

41-2  Na 

BaClj +  CdCl2+ t  H.O.                               .  . 

122-5  Ba 

KCI  +  HgCy- 

WOK 

2  NaCI  +  PtCU  +  8  HjO 

2KCl  +  PtCU 

23-7  Na 
40-1  K 

2NH40I  +  HgCl 

18-1  NH, 

KCy  +  AgCy 

36-2  K 

2  KCv  +  HgGy. 

39-03  K 

2  KCy  +  NiCjs 

133-0  K 

2KCy  +  CdCy2 

69-9  K 

6  KCy -t- Cu2Cy2 

185-0  K 

BaCvi  +  PtCyj  +  i  HjO 

70-4  Ba 
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Whereas  the  first  six  chlorides  and  the  potassium  chloride- 
niorcnry  cyiuiido  iir<>  split  up  into  their  siufile  constituents, 
the  otiier  double  eliloridesiiiid  nil  the  iloiible  eyauiiles  enter 
into  solution  as  uioleoulur  eonipounds.  The  first  seven 
salts  are   ilouble   salts,    in    the    strict   sense   of  the   term, 


whereas  the  rest  may  he  desiftnated  as  binary  compounds, 
and,  oonsei|uently,  the  sodiuni-platinuin  ehloriile,  for  instance, 
should  always  be  t'xpressed  by  the  f(trniiil:i  Na.,  l*t(M,;  (and 
not  a  NaCl.l'tCl,).  The  result  of  the  diffusiou  of  the  three 
sodium  phosphates  is  thus:  — 


Amount  ot  Salt 

in  100  Grms, 

of  Water. 


Duration 

of  Experiment 

in  Hours. 


I'er  1110  Grms.  of  Sodium  there  are 


In  the  DilTusiito. 


NaH,PU« M 

Nn,lll'0, "> 

Xa,PO 1« 


l.'JS-S 

(JIlMi 
33 '0 


In  Mio  Salt. 


13f(i  P 
(17-3  P 
Wll  P 


The  numo-sodiuni  and  di-sodium  phosphate  are  not  altered  by  diffusion,  whereas  the  tri-sodium  phosphate  is  split  u]). 
The  eorrespondinj^  three  salts  of  citric  acid  are  not  decomposed,  as  shown  :  — 


Amoimt  of  Salt 
in  100  Gmis. 
of  Water. 


Duration 

of  Experiment 

in  Hours. 


Per  100  Grms.  of  Acid  there  are 


In  tlio  DilTusute. 


In  the  Sail. 


Nm.HO,lliO.+H,0. 
NaHiCcUiC+HjO. 


65-8 
18-4 


.1.  Thomsen  considers  phosphoric  aciil  a  di-basic  acid 
owing  to  its  tliermo-cheniieal  behaviour,  and  for  the  same 
reason,  desii-nates  citric  aeid  as  tri-basic.  This  view  receives 
<'(Uilirniation  from  the  behiviour  of  the  solutions  of  their 
respective  salts. — S.  II. 


PATENTS. 


Improvements  in  the  Mnnufarttire  nf  Sodium  liicarbimatc, 
mid  ill  Apparatus  tlicrvfor.  K.  Solvay,  Urussels.  Eng. 
Pat.  173,  January  4,  1888.  8(/. 
The  object  of  this  invention  is  the  purification  of  the  crude 
sodium  bicarbonate  obtaiiuMl  in  the  aiumonia-soda  process. 
For  this  purpose  the  crude  bicarbonate  i-s  dissolved  in  water, 


Iiiprovemeiils  i«  the  Manufacture  of  Alkaline  (Carbonates. 
\V.  W.  Staveley,  Pontrefract.  Eng.  Pat.  l/.C)?, 
December  2.3,  1887.     6d. 

CuUDE  phenols  from  coal-tar  oils  or  blast-furnaec  or  coke- 
oven  oils  are  agitated  with  milk  ot"  lime,  whereby  a  solution 
of  calcium  phenate  and  cresyl.ole,  &c.  is  formed.  This  is 
treated  witli  a  solution  of  sulphate  of  sodium  or  potassium, 
and  as  a  result  calcium  sulphate  is  precipitated,  while 
sodium  or  potassium  phenate  remains  in  solution.  After 
filtration,  the  solution  of  the  phenate  is  subjected  to  a 
current  of  carbonic  acid — lime  kiln  or  flue  gases — when 
the  solution  is  decomposed  with  tiie  formation  of  sodium 
or  potassium  carbonate,  with  some  bicarbonate,  and  free 
phenol.  On  discontinuing  the  action  of  the  gas,  the  mass 
is  allowed  to  stand  for  some  hours,  when  it  separates  into 
two  layers,  the  upper  one  consisting  chiefly  of  phenol, 
whilst  the  lower  one  consists  of  a  solution  of  carbonate. 
The  supernatant  layer  is  separated  and  used  again  in  the 
first  stage  of  the  process,  whilst  the  solutiini  of  carbonate, 
which,  however,  still  contains  from  1  to  2  per  cent,  of 
phenol,  is  worked  up  for  sodium  or  potassium  carbonate. 

— S.  H. 


k 


fniproreinents  in  srparalim/  Arsenic  from  Htjdrochlnyic 
Arid.  M.  X.  d'.Vndria,  Salford.  Eng.  Pat.  17,908, 
December  ;)(),  1S87.     id. 

This  invention  consists  in  precipitating  the  arsenic  as 
sulphide  by  adding  to  the  crude  hydrochloric  acid  jire- 
eipitated  zinc  sulphide,  preferably  in  the  damp  state. 

— S.  II. 


Impriiieminis  in  Treatiny  Liipiid  Acid  Jlesidnes  from 
(iairanising  Works  to  olitain  Products  therefrom.  M. 
N.  d'.'Vudria,  Salford.  Kng.  Pat.  17,'.n);(,  December  30, 
1887.     6d. 

See  under  X.,  page  52. 


or  in  the  mother-liquor  from  a  ])revious  operation,  by 
the  application  of  heat  ;  after  filtering  and  cooling,  the 
solution  is  treated  with  taibouic  acid.  Commercially  pure 
bicarbonate  is  precipitated,  which  is  separated  and  only 
requires  finishing  to  be  ready  for  use.  The  apparatus  em- 
ployed consists  of  a  vertical  column  a,  provided  at  the  top 
with  an  inlet  /)  for  the  introduction  of  the  crude  bicarbonate, 
and  at  the  bottom  with  a  pipe  c  for  the  ailmission  of  steam. 
>s'ear  the  top  is  a  pipe  o  for  the  admission  of  water  or  mother- 
liquor  from  i>rcvious  oiierations.  /'is  a  pipe  through  which 
the  gases  resulting  from  the  decomposition  of  the  bicar- 
bonate pass  out  to  entiT  a  refrigerator ;/,  and  afterwards 
a  washer  h.     The  purified  gases  are  then   taken  into  the 
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bottom  of  a  second  column  k,  in  which  the  bicarbonate  is 
reproduced.  The  liquor  drawn  off  from  the  bottom  of 
column  «  passes  through  a  pipe  d,  thence  through  a  filter 
(not  shown  in  the  drawing),  and  is  introduced  into  a  cooling 
drum  m,  whence  it  is  conveyed  to  the  top  of  column  k. 
Here  it  is  treated  with  tlie  carbonic  acid  introduced  at  the 
bottom  through  i,  and  the  bicarbonate  thus  produced  is 
dniwn  otTat/Jon  to  afilterbed.  The  mother-liquor  from  the 
column  k  is  forced  by  a  pump  through  pipe  e  into  the 
refrigerator  m,  and  after  passing  round  the  pipes  is  con- 
veyed to  the  top  of  column  a.  The  refrigerator  m  is  thus 
used  both  for  cooling  the  liquors  obtained  in  the  first 
operation,  and  heating  those  for  dissolving  the  crude 
bicarbonate. — S.  H. 

It7iproccme.itis   in  and  Apparatus  for  or  connected  with  the 
Production  of  Ox ii gen  and  Nitrogen  Ga^es  from   Atmo- 
spheric   Air.       E.    B.    Ellice-Chirk   and  L.    Chapman, 
Westminster.     Kiig.  Tat.  1844,  February  7,  I8S8.     Bd. 
In    this    invention   an    improvement    is   contemplated    in 
apparatus   as   made   under   a  previous  patent    granted   to 
Messrs.  Brin  (Eng.    Pat.   157,  of  1885),  the  object  being  to 
efi'eet  the  separation  of  moisture  from  the   air,  previous  to 
its  being  admitted  to  the  retorts  containing  the  anhydrous 
oxide  of  barytn,  in  a  more  efficient  and  economical  manner 
than  hitherto. 

For  that  purpose  the  air  is  first  compressed  and  then 
cooled,  with  the  result  of  depositing  its  moisture  as  water, 
which  is  drawn  oii'.  The  air  is  then  allowed  to  expand 
whilst  doing  work,  whereby  the  residue  of  moisture  is 
further  deposited  and  got  rid  of  in  the  form  of  snow,  at  the 
same  time  that  part  of  the  power  used  for  compression  is 
recovered.  The  dry  air  is  then  heated  to  the  required 
degree  on  its  passage  to  the  retorts,  where  it  is  used  as 
prescribed  in  the  previous  patent.  The  specification  is 
accompanied  by  a  drawing  showing  one  arrangement  of 
the  compressing,  cooUug,  and  re-expanding  apparatus.  — B. 


Improvements   in   treating    Sulphate   of  Lime   and    other 

Oxidised  Sulphur  Compounds  of  Calcium  to  obtain 
Sulphuretted  Hgdrogen,  and  in  Apparatus  cntploi/ed 
therein.  A.  M.  and  J.  F.  Chance,  Oldbury.  Eug. 
Pat.  2495,  February  20,  1888.     6d. 

Sulphate  of  lime  or  other  oxidised  sulplmr  compound  of 
calcium  is  converted  into  the  sulphide  by  heating  with 
carbonaceous  matter.  The  sulphide  is  then  ground  with 
water  to  a  thin  cream  and  placed  in  suitable  closed  vessels 
furnished  with  inlet  and  outlet  pipes  and  taps.  A  current 
of  the  gases  from  a  closed  limekiln,  consisting  almost 
entirely  of  carbou  dioxide  gas  and  nitrogen,  is  then  passed 
through  the  mixture.  Calcium  carbonate  is  precipitated 
in  the  first  vessels,  and  the  sulphuretted  hydrogen  liberated 
passes  on  to  the  next  vessels,  where  it  forms  calcium 
sulphydrate.  When  sulphuretted  hydrogen  is  beginning 
to  issue  froni  the  last  \essel  in  the  series  the  outlet 
tap  from  one  of  the  intermediate  vessels  is  opened  and 
the  issuing  gas  conducted  away,  preferably  to  a  gas 
holder.  The  gas  so  obtained  contains  a  large  percentage 
of  sulphuretted  hydrogen,  because  by  the  action  of  the 
carbonic  gas  on  the  sulphydrate  two  equivalents  of 
sulphuretted  hydrogen  are  evolved  per  equivalent  of  carbon 
dio.xide  absorbel,  whereas  by  the  action  of  carbon  dioxide 
on  the  sulphide  only  one  equivalent  of  sulphuretted  hydrogen 
is  given  off  per  equivalent  of  carbon  dioxide  employed. 
(See  Eng.  Pat.,  8666  of  1887,  this  Journal,  1888,  210.) 

— S.  O.  B. 


Improvements  in  Apparatus  for  the  Production  of  Chlorine. 
J.  A.  Just,  Syracuse,  U.S.A.  Eng.  Pat.  14,857,  October  16, 
1888.     Srf. 

Improremenis  relating  to  the  Production  of  Chlorine.  J.  \. 
Just,  Svracuse,  U.S.A.  Eug.  Pat.  14,859,  October  16, 
1888.     Srf. 

Thi.s  chloriue  process  is  based   on  the  action  of  a  mixture 
of  nitric  acid  and  hydrochloric  acid  on  manganese  peroxide. 


FiR.  1. 
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Fig.  3. 


i"i«.  3. 
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The  product  of  tlie  reaction  is  afterwards  treated  in  such 
a  manner  that  manganese  peroxide  and  nitric  acid  are 
recovered  in  order  to  he  used  over  and  over  again.  The 
apparatus  employed  consists  of  a  large  number  of  earthen- 
ware stills  (Fig.  2),  arranged  in  a  batter}-,  as  seen  in  Fig.  1. 
The  stills  are  charged  with  the  acid  mixtvu-e  and  u;anganese 
peroxide,  and  being  placed  in  a  bath  of  calcium  chloride 
solution  the  outward  application  of  heat  soon  gives  rise 
to  an  evolution  of  chlorine  gas.  The  latter  is  washed 
and  dried  and  then  passes  on  to  chloride  of  lime  chambers. 
It  is  usually  found  that  chlorine  forms  a  hard  and  thick 
superficial  crust  on  the  lime,  which  crust  prevents  or  at 
least  impedes  the  further  absorption  of  chlorine.  The 
inventor  prevents  the  formation  of  this  hard  crust  by 
mixing  the  chlorine  gas  before  it  reaches  the  chambers 
with  from  20  to  35  per  cent,  of  air.  When  the  charge 
in  the  still  is  exhausted,  the  liquid  contents,  consisting 
mainly  of  manganous  nitrate,  is  run  off  by  means  of  a 
syphon  into  a  well,  whence  it  is  ultimately  pumped  into 
a  pan  A'  (Fig.  3),  for  the  recovery  of  manganese  and 
nitric  acid.  This  pan  is  very  gradually  heated  until  a 
solid  residue  of  manganese  nitrate  is  left  behind.  This 
residue  is  then  strongly  heated  in  order  to  completely  de- 
compose it,  that  is  to  say,  until  the  residue  consists  of 
pure  manganese  peroxide,  which  is  used  in  freshly  charging 
the  stills.  The  gases  and  vapours  given  off  during  this 
decomposition  are  made  to  ascend  a  tower  k'-',  through 
which  the3'  rise  in  a  zig-zag  course  to  the  top,  a  pipe,  k*, 
at  the  bottom  admitting  atmospheric  air  to  mingle  with 
the  vapours.  On  their  course  they  meet  with  a  spray  of 
water,  which  is  introduced  at  the  top  of  the  tower  and 
serves  to  condense  the  vapours  as  they  ascend.  The 
solution  of  condensed  vapours  so  formed  is  carried  oft 
to  the  last  jar  of  a  series,  whence  it  circulates  backwards 
towards  the  first  jar,  in  the  opposite  direction  pursued  by 
the  vapours  still  uncondensed.  These  latter  pass  from  the 
tower  through  a  cooler  7i'  to  a  series  of  jars  ;«'  to  m^, 
and  finally  up  a  second  tower  o',  where  they  are  effectually 
condensed.  The  strongest  acid  collects  in  the  first  jar  »i\ 
whence  it  is  drawn  off  to  supply  the  stills.  By  working 
the  stills  in  a  system  the  whole  process  becomes  continuous. 

— S.  H. 

(For  Figs.  1,  2,  and  3,  see  pages  46  and  47.) 


IX.-BUILDING  MATERIALS,  CLAYS, 
MORTARS,  AND  CEMENTS. 

Portland  Cement  Mortars  and  their  Decomposition  by  Sea 

Water.  Engineer,  66,  3S6. 
Dl-kand-Claye  and  Paul  Dehray  have  published  in  the 
Annates  dcs  Ponts  ct  Chausse'es  a  memoir  on  the  permea- 
bility of  Portland  cement  mortars,  and  their  decomposition 
under  the  action  of  sea  water.  Until  lately,  they  state,  it 
was  too  readily  admitted  that  if  Portland  cement  mortars 
were  not  completly  impervious  to  sea  water,  they  were  at 
least  unaffected  by  its  destructive  action  until  after  a  long 
period,  and  then  onlv  in  a  partial  measure.  But  divers 
accidents  have  occurred  lately  which  show  that,  in  order 
to  protect  works  exposed  to  the  sea  from  destructive 
eventualities,  it  is  at  all  times  necessary  tD  take  very 
minute  precautions  in  the  composition  of  Portland  cement 
mortars,  as  well  as  in  those  of  hydraulic  lime,  and  to 
exercise  great  care  in  employing  them  for  masonry  work. 

On  the  invitation  of  the  Commissioners  for  experimenting 
in  cements,  these  engineers  proceeded  to  analyse  numerous 
samples  gathered  together  by  local  engineers,  and  en- 
deavoured to  explain,  by  means  of  laboratory  experiments, 
the  accidents  to  which  they  arc  liable  : — 


Proportion  of 

Eatio  of  the 

Wei.eht  of 

Ma^mesia  to  the 

Total  Weight  of 

the  Lime  and 

Jlagnesia. 

Sulphuric 
Acid. 

Magnesia. 

Lime. 

0-25 

13-05 

0-02 

0-05 

0-20 

13- 90 

0-01 

U-10 

0-25 

ll-M 

0-02 

0-30 

0-30 

10-35 

0-03  - 

(1-05 

0-35 

9-73 

0-03 

0-03 

1-60 

S-oO 

0-16 

(1-30 

O'lO 

10-20 

0-01 

0-45 

0-10 

10-10 

0-01 

0-40 

0-45 

11-43 

0-04 

0-60 

2-90 

5-30 

0-33 

0-60 

.■S-90 

4'70 

0-43 

0-40 

0-33 

11-90 

0-03 

0-93 

0-10 

9-95 

0-01 

0-35 

0-25 

11-35 

0-02 

0-40 

2-70 

6-13 

0-30 

0-60 

It  is  impoitant  then  that  the  results  of  this  examination 
should  be  known  to  all  constructors. 

1.  Anali/sis  of  the  Samples. — The  preceding  table  gives 
the  results  of  the  analysis  of  the  samples  of  sand  concrete 
applied  to  an  equal  hypothetic  section  of  quay  wall,  and 
classed  in  this  section,  descending  from  the  summit  to  the 
foundations.  This  table  shows  that  the  proportions  of 
magnesia  and  sulphuric  acid  arc  very  variable  in  the 
different  samples,  which  can  only  he  explained  by  the 
action  of  the  sea  water  on  the  basin.  The  samples  con- 
taining the  largest  quantities  of  magnesia  or  sulphuric  acid 
correspond  to  those  parts  of  the  quay  walls  which  have 
been  the  most  damaged.  The  next  table  gives  the  analysis 
of  the  mortars  extracted  from  tlie  joints  of  the  masonry  of 
the  docks  in  the  places  where  the  cracks  were  widest. 


Propel 

tion  of 

Relation  of 
Weight  of 

Magne.sia  to 
combined  "Weight 

of  Lime  and 
Magnesia, 

Quantity  of 
Sulphuric 

Magnesia. 

Lime. 

Acid. 

3-50 

7-65 

0-31 

1-10 

2-70 

8-45 

0-24 

11-85 

1-05 

8-05 

0-17 

1-20 

4-50 

6-83 

0-39 

1-55 

7-8O 

•!0-20 

0-43 

O'tO 

4-03 

7-40 

O-.35 

1-00 

These  results  show  that,  in  this  case  as  in  the  preceding, 
the  Portland  cement  mortars  have  been  greatly  affected  hy 
the  sea  water. 

2.  E.rpcrimc7ifs  on  the  Permeahility  of  the  Mortars. — 
The  experimenters  acting  on  sand  samples  taken  from  the 
upper  parts  of  the  works,  or  from  the  walls  of  docks  which 
had  not  been  exposed  to  sea  water,  stated  that  the  sand 
concretes  and  mortars  were  not  only  very  porous  hut  very 
permeable  It  should  he  observed  that  porosity  is  the 
faculty  which  mortars,  that  have  been  exposed  to  the  air, 
have  of  absorbing  a  certain  quantity  of  water  when  they 
are  immersed  in  basins  and  there  left  for  a  sufficient  length 
of  time  ;  while  permeability  is  the  faculty  which  blocks  of 
mortar  may  have  of  allowing  a  certain  quantity  of  water  to 
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puss  throufih  them  when  one  nf  tlieir  sides  has  heeu 
siihiuitled  to  the  lutioii  of  a  charge  of  w liter.  In  order  to 
test  the  de;;rei'  of  porosity  of  a  mortar,  it  is  siitlieient  to 
take  a  certain  quantity  of  this  mortar,  to  weigh  it,  either 
immediately  or  alter  having  left  it  for  a  certain  time  in  a 
mind-bath  heiled  to  a  moderate  temperature  ;  a  weiglit  1' 
is  thus  obtained.  The  same  sample  weiglied  after  complete 
nibibition  gives  a  weight  1*-',  greater  than  P.     The  porosity 

pi  _  p 
of  the  SHiupIo  is  measured  by  the  fraction  — p — >  wliieh 

n'presents  the  proportionate  increase  to  the  weight  of  the 
mortar  resulting  from  the  absorption  of  a  certain  (piantity 
of  water  which  has  been  able  to  penetrate  into  its  pores, 
filling  the  spaces  previously  occupied  by  air.  As  to 
permeability,  it  may  be  measurcil,  all  other  things  being 
ei|ual,  by  the  cjuantity  of  water  which  passes  through  in  a 
given  time. 

After  having  satisfied  themselves  that  the  samples  of 
concrete  and  mortar,  presented  to  them  as  liable  to 
decomposition  under  the  action  of  sea  water,  were 
permeable,  the  experimenters  produced  the  same  effects 
liy  sub.stituting  solutions  of  salts  of  magnesia  for  sea  water. 
The  strength  of  the  sulphate  of  magnesia  was  reduced  to 
fi  per  1,000  in  order  to  equalise  the  quantity  of  this  salt 
to  the  proportion  of  it  which  exists  in  sea  water,  that  the 
decomposition  of  tlic  blocks  might  not  be  exaggerated. 
The  sand  concretes  made  with  clivers  cements — French, 
Knglish,  and  Hclgiau  —  were  therefore  tried,  and  the  same 
results  obtained  from  all  ;  only  that  the  decomposition  took 
place  Ml  ditTerent  ])arts  with  more  or  less  rapidity,  according 
to  the  copiousness  of  the  liltrations. 

UnrandClaye  and  Debniy  proceeded  to  test  the  liltra- 
tions in  the  following  way.  They  made  .some  truncated 
cones  of  mortar,  4  centimetres  high,  .5  centimetres  in 
diameter  at  the  base,  and  4  •  .i  at  the  smaller  end.  To  the 
bases  of  the  cones,  turned  upwards,  they  attached  long 
glass  tubes,  uniting  the  glasses  to  the  cones  by  means  of 
pure  cement.  They  made  thus  four  series  of  three  cones 
of  the  following  mixtures  :  — 

(a)  2*10  kilos,  of  cement .  201)  kilos,  of  water  to  1  me,  of  water. 

(6)  2(KI      „  „  too      „  „  1       „     sand. 

(c)  350      „  „  2O0      „  „  1 

3o0      „  „  150       „  „  I        „  „ 

lu  each  series  the  cones  were  first  submitted  to  flltrations 
of  pure  water  ;  secondly,  to  watei"  charged  with  sulphate  of 
magnesia,  in  a  proportion  of  6  per  cent. ;  and,  thirdly,  to 
water  charged  with  sulphate  of  magnesia,  in  a  proportion 
of  30  per  cent.  The  mortars  being  very  permeable,  the 
glasses  had  only  to  be  filled  to  obtain  sufficiently  copious 
filtrations.     These  experiments  lasted  about  25  days. 

It  was  stilted  generally  that  the  cone?  of  mortar  through 
which  the  water  charged  with  sul|ihate  of  magnesia  had 
passed  were  more  fissured  when  the  proportion  of  cement 
mixed  with  the  mortar  was  large  than  when  small  and  the 
quantity  of  water  employed  small,  and  that  the  water 
filtered  through  was  more  imjiregnated  with  siilpltate  of 
magnesia.  The  tinalysis  of  these  cones  has  led  to  the 
following  conclusions  : — (1.)  The  filtration  of  pare  water 
had  carried  off  a  certain  proportion  of  the  lime  existing  in 
the  mortars  and  proceeding  from  the  cements.  (2.)  Under 
the  action  of  the  waters  charged  with  sulphate  of  magnesia, 
a  part  of  the  lime  contained  in  the  mortiirs  *lisappeared, 
while  the  proportion  of  magnesia  and  the  quantity  of 
sulphuric  acid  increased.  This  system  of  experiment  was 
afterwards  abandoned,  as  it  apjieared  inadvisable  to  intro- 
duce beside  the  mortars  a  covering  of  cement,  itself  subject 
to  the  influences  of  a  nature  to  disguise  the  results 
sought  for. 

The  experiments  showed  that  whatever  the  nature  of  the 
filtering  waters  was,  the  filtrations,  which  were  sometimes 
very  abundant  at  first,  diminished  rapidly  in  quantity,  and 
at  the  end  of  a  short  time  they  became,  if  not  actually  !■//, 
at  least  very  feeble.  Hut,  at  the  same  time,  the  mass  of 
concrete  became  swollen. 

I'rom  the  results  of  these  experiments  it  would  appear 
that  there  is  a  certain  quantity  of  water  required  for  each 
kind  of  mortar,  which  corresponds  to  the  maximum  of 
capacity  and  the  minimum  of  permeability  of  the  mortars. 
This  phenomenon  explains  itself  naturally,  if  it  be  observed 


that  when  the  mortars  are  made  the  grains  of  cement  aro 
in  the  same  state  as  tlie  grains  of  sand.  Now  it  is  known 
that  sand  which  is  merely  damp  swells  and  occupies  a 
greater  volume  than  dry  sand,  and  on  the  other  hand,  sink; 
considerably  if  any  quantity  of  water  is  poured  upon  it. 
It  is  the  same  with  the  grains  of  eeuunt ;  when  the  quantity 
of  water  is  great,  and  the  matter  lumped  together,  as  in  the 
making  of  niorlar,  there  remain  relatively  considerable 
distances  between  the  grains. 

Duraud -Clave  and  Debray  have  also  made  a  study  of  the 
comparative  action  of  the  solutions  of  sulphate  of  magnesia 
and  chloride  of  magnesium,  in  the  proportion  of  6  per  cent, 
in  two  scries  of  five  experiments,  in  a  mixture  of  one  of 
cement  to  four  of  sand  and  10  per  cent,  of  water,  made 
seiiarately,  so  as  to  eliminate  as  mucli  as  possible  all  other 
iniliiences  than  those  of  the  solutions  employed.  The 
sainpK'S  snbmitttd  to  the  action  of  the  solutions  of  sulphate 
of  magnesia  broke  between  the  tenth  and  twentieth  day  of 
filtration,  while  the  samples  submitted  to  the  chloride  of 
magnesium  resisted  at  least  fiO  days.  The  fractures  of  the 
samples  tried  by  sulphate  of  magnesia  were  more  numerous, 
and  denoted  that  the  action  of  the  sulphate  of  magnesia  was 
more  powerful  than  that  of  the  chloride  of  mag'»"siuiii. 
The  chemical  analysis  showed  that  the  test  pieces  submilttd 
to  the  action  of  sulphate  of  magnesia  contained  O'?."!  to 
0'*<()  per  cent,  of  sulphuric  acid.  It  is  concluded  from  this 
that  alter  the  phenomenon  of  the  double  decomposition 
between  the  salts  of  lime  and  the  sulphate  of  magnesia 
pointed  out  long  ago  by  Vicat,  a  jiart  of  the  sulphate  of 
lime  formed  remains  in  the  mass  of  mortar. 

It  is  to  this  production  of  sulphate  of  lime  that  the 
experimenters  attribute  the  phenomena  of  the  breaking  of 
the  masonry  composed  of  Portland  cement  mortar  subject 
to  the  action  of  sea  water.  This  analysis  seems  to  show 
clearly  that  the  lime  i>roduced  by  the  action  of  the  sea  on 
the  mortars  is  not  entirely  carried  off  by  the  water  which 
circulates  within  the  masonry  w^Ils,  and  that  it  plays  an 
important  part  in  the  disintegration  of  the  masonry. 
VVhile  the  magnesia  produced  deposits  itself  in  a  state  of 
milky  cream,  witliout  consistency,  unable  to  exercise  any 
meihanical  action  on  the  masonry,  the  sulphate  of  lime  is 
consolidated  more  or  less  completely  into  crystals  of  a 
nature  to  produce  considerable  disintegrating  effects. 

—W.  S. 


Composition  of  some  very  old  Mortars.     W.  Fahrion. 
Gewerbebl.  Grossh.  Hessen,  1888,  361. 

TiiK  mortars  in  question  came  from  some  buildings  which 
were  built  in  the  third  century  by  the  liomaus.  I.  was 
]daster  taken  from  the  ceiling;  II.  plaster  from  the  wall 
surrounding  the  structure  j  III.  plaster  from  the  walls  of  a 
cavity ;  IV.  mortar.  The  analysis  showed  the  following 
result;  — 


I. 


Moisture 

Water,  chemically  com- 
bined   

Sand  (insoluble  in  HCl) 

CaCOj 

JIsCOj 

CiiSO, 

CaO 

Soluble  silica 

AljOj  +  Fe-A 

CI  and  alkalis 


0-07 

3-05 
7.'i-62 
12-18 
0  38 
0-117 
1-21 
1-11 
7-44 


II. 


III. 


IV. 


1-32 

2-76 
77-02 
8-tl 
0-42 
0-32 
0-',17 
1-37 
7-3S 


2-41 

2-90 
6fl7 
15-68 
1-24 
0-37 
2-27 
2-46 
8-33 


Trace. 


1-65 

3-33 
76-71 
6-78 
1-14 
0-37 
1-39 
1-OS 
8-17 


The  small  amount  of  magnesia  is  very  remarkable,  as 
well  as  the  large  percentage  of  iron  peroxide  and  alumina. 
The  carbonic  acid  jiresent  is  not  sufncieut  to  combine  with 
magnesia  and  lime  ;  a  portion  of  the  latter  is  present  cither 
as   hydrate  or  silicate.     The  proportion  of  lime  to  sand  is 
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always  important  for  the  physical  properties  of  any  mortar. 
In  these  samples  the  proportion  of  lime  to  sand  is  1 :8-86  ; 
1:12-65;  1:5-33;  1:13-87  respectively.  A  good  lime- 
mortar  should  contain  from  13  to  15  per  cent,  of  lime.  All 
these  mortars  are  deficient  in  lime,  and  owini;  to  this 
circumstance  the  mortars  are  very  brittle  and  devoid  of 
firmness. — S.  H. 


Varieties  of  Claij  and  their  dixtinguisliiiig  Qualities, for 
mahiiiij  Good  Puddle.  W.  Gullou.  I'roc.  Inst.  Civil 
Engineers,  94,  Part  IV. 
Till;  author  describes  generally  the  well-known  )ihysical 
characteristics  of  the  chief  varieties  of  clay,  and  broadly 
designates  as  clay  "any  subhtauce  formed  of  minute 
particles  of  decomposed  earthy  material  which,  when  worked 
up  with  water,  becomes  plastic  or  capable  of  being  moulded." 
Hydrated  silicate  of  alumina  imparts  the  plasticity  charac- 
teristic to  clay,  ilost  kinds  of  clay  when  tempered  are 
found  suitable  for  puddle,  and  as  the  essential  condition 
for  this  purpose  is  simply  imperviousuess  to  water,  no 
special  purity  is  requisite.  The  most  important  features  of 
a  good  puddle  clay  are  its  cohesion  and  its  power  of  retain- 
ing water.  A  sufficient  test  for  the  former  is  to  form  it  by 
the  hand  into  a  roll  about  U  inches  diameter  and  12  inches 
long ;  when  suspended  by  one  end  the  cohesion  should  be 
siiificieat  to  prevent  fracture.  To  test  the  latter  property, 
one  to  two  cubic  yards  should  be  tempered  by  water  ;md 
rendered  plastic  ;  a  hollow  formed  in  the  centre  of  the  mass 
should  hold  4—5  gallons  of  water,  which,  if  protected 
from  evaporation,  will  be  retained  for  24  hours  if  the 
clay  be  good  for  the  purpose.  When  used  as  puddle,  clay 
should  be  protected  against  evaporation  and  consequent 
cracking ;  admixture  with  saml  obviates  cracking  when 
evaporation  cannot  be  wholly  prevented.— C.  C.  II. 


Total  silica 

Oiide  of  iron  and  alumina 

Lime 

Magnesia 

Loss  on  ignition 

Tot;d 


{a  )  Assize 
Courts, 


(6.)  Church  in 
Cassel. 


Per  Cent. 
19:75 

7-39 

2-2-00 
lS-72 


99-91 


Per  Cent. 

14-87 

8-01 
31-90 
22-03 
22-36 


'J'he  magnesia  shown  by  these  analyses  is  much  higher 
than  tliat  in  normal  Portland  cement.  The  magnesia  in 
32  different  Portland  cements  analysed  in  the  Royal 
Technical  Kxpcrimental  Station  in  Berlin  varies  between 
0-47  per  cent,  and  2-89  per  cent. 

The  following  are  analyses  of  cement  taken  from  various 
places  in  the  assize  courts  in  Cassel :  — 


The  Instability  of  Cements   rich   in  Maynrsiu.     From  the 

Inspector,  Dr.  ISiJhme,  by  order  of  the  Jlinister  of  Public 

Works,  Berlin. 
The  following  observations  on  this  subject  had  been  made 
before  the  aiithor  instituted  his  experiments.  Leehartier 
had  observed  instability  in  cements  varying  from  21-2  per 
cent,  to  34' 72  per  cent,  of  magnesia.  He  ascribed  it  to  the 
fact  that  magnesia  combines  with  water  to  form  a  hydrate 
of  irreat  consistency  and  hardness,  and  this  combinalion  is 
accompanied  by  an  increase  in  volume.  In  the  case  of 
cements  this  increase  occurs  after  a  longer  time,  when  they 
have  been  burnt  at  a  high  temperature,  and  the  change 
occurs  more  quickly  when  the  water  can  act  directly  on 
them  and  penetrate  their  mass.  With  a  tile  1  metre  long, 
an  increase  of  length  of  0-04  metre  was  observed.  The 
pressure  accompanying  this  expansion  was  observed  to  be 
very  great.  Large  blocks  of  granite  were  nuide  to  burst, 
and  notable  changes  were  caused  in  buildings. 

Experiments  made  in  the  laboratory  "  de  I'Ecole  des 
ponts  et  chaussees "  showed  that  the  destruction  of  the 
arches  of  some  bridges  was  due  to  cement  rich  in  magnesia. 
Similar  conclusions  were  arrived  at  by  Hayter,  a  London 
engineer. 

The  following  are  analyses  of  the  cements  used  in  the 
assize  courts  and  the  priueipal  church  of  Cassel,  in  which 
instability  was  observed:  — 
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Results  calculated  on  the  cement  free  from  sand :  — 
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An  Improred  Cowjiositionfor  Fusilde  Cements.    M.  Mackay, 
London.     Eng.  Pat.  667,  January  16,  1888.     id. 

The  cement,  which  is  said  to  be  unaffected  by  water,  aciils, 
and  alkalis,  to  be  hard,  tough,  cheaii,  and  a  good  insulator, 
is  made  by  heating  together  in  a  copper  or  iron  vessel 
3  parts  of  sulphur,  1  of  silicate  of  magnesia  (steatite 
preferred),  and  2  of  powdered  fibrous  asbestos.  Any 
suitable  proportion  of  powdered  aluminium  silicates  or 
oxide,  or  slag,  may  be  substituted  for  the  steatite,  but  the 
asbestos  is  an  essential  constituent. 

The  proportions  may  be  varied  and  pigments  added  if 
desired.  -\  softer  and  more  adhesive  composition  may  be 
made  by  replacing  a  part  of  the  sulphur  by  pitch,  tar, 
rosin,  or  similar  resinous  or  oleaginous  matter,  and  may  be 
used  for  coating  iron  pipes  inside  or  outside,  and  may  be 
applied  to  the  joints  of  pipes  or  tanks,  allowing  as  it  does 
of  greater  expansion  and  contraction  of  the  articles  in 
question  than  the  original  mixture.  A  paint  may  also  be 
prepared  by  adding  to  the  cement  a  hot  solution  composed 
of  9  p;irts  of  "  turpentine,"  ^  part  of  rosin,  and  i  part  of 
sulphur,  all  by  weight.  The  proportions  given  above  for  all 
these  mixtures  may  be  varied  if  found  necessary. — B.  B. 
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Jtttprovcd  Fibrous  Asphalt  Composition  for  rendering 
(Concrete  Roofs,  Railwuij  Archif,  Walls,  and  other 
Slructuies,  Waterproof  ami  Damp-pvovf,  and  in  the 
MvIIkhI  if  ajiplyinij  such  Composition.  J.  Clitt'o,  Sall'ord. 
Ell;;.  I'lit.  lL'94,  January  2H,  1»88.  4d. 
Aiiiii  T  uquiil  parts  of  "  Limnu'r  rock  asphalt,  bitumen.  Miiid, 
limrstuni-,  pilch,  creosotv  oil,  viirnisli,  tar,  oowhair,  CDttou 
anil  fibre  waste."  are  mixed  and  heated  until  r-jduced  to  a 
cunditiuD  of  pulp  ;  a  laver  about  'I  in.  thiek  is  then  floated 
on  the  top  of  the  roof  or  areh  to  be  protected,  and  covered 
with  sacking  cloth,  n  hich  is  caused  to  adhere  b_v  the  passage 
of  u  roller  over  the  whole  while  the  mixture  is  warm.  A 
second  layer  of  the  composition  {\  in.  thiek)  i...  then  applied, 
ami  also  covered  with  sackiuf;  cloth,  which  is,  however, 
laid  this  time  across  the  first  at  an  anj;le  of  4i",  and  the 
roller  used  ns  before.  A  thinl  layer  of  the  composition 
(  \  in.  thick)  is  then  run  on  and  covered  with  sacking  cloth 
ut  right  angles  to  the  second,  and  the  whole  is  then  com- 
pleted with  another  laver  of  the  composition  about  j  in, 
thick.— H.  li. 


Improvements  in  the  Mannfaclme  of  Artificial  Stone. 
W.  v..  Constable  and  J.  Joseph,  Ijondon.  I'lng.  Vat. 
2041,  February  •-'•-',  1888.     id. 

LiMKSTONE  rock,  "  jireferably  that  found  in  the  county  of 
Derbyshire,"  is  broken  into  pieces  of  "about  ^'  of  an  inch  in 
size  "  in  any  convenient  numncr,  and  mixed  with  Portland 
cement  and  enough  water  to  ren<lcr  the  mass  workable  ;  it 
is  then  placed  in  moulds  iireferably  made  of  wood  lined 
with  oiled  steel,  and  of  a  shapi' suited  for  the  use  to  which 
the  stone  is  to  be  put.  When  set,  the  blocks  of  stone  are 
removed  from  the  moulds  and  plaieil  in  dilute  sulphuric 
acid — 1  part  of  acid  to  'J9  parts  of  water  being  a  suitable 
strength — in  which  they  may  remain  for  about  21  days. 
The  stone  is  ready  for  use  .'ibout  a  nioDth  after  removal 
from  the  acid-bath. ^li.  T5. 


..■1(1  Improved  Cement  or  Artificial  Stone.     C.  Waxin   and 
A.  Clery, London.  Eng.  Pat.  l"l, 750,  October  13, 1888.  4rf. 

Seve.ntv-five  parts  of  pulverised  stone  are  mixed  with  12;V 
parts  of  zinc  oxide  and  l'2\  of  magnesia;  7  parts  of  zinc, 
5  of  borax,  and  5  of  sal-ammoniac,  are  then  dissolved  in  83 
of  muriatic  acid.  The  two  preparations  are  then  mixed  in 
such  proportions  that  the  resulting  compound  may  be 
poured  into  moulds  or  be  applied  wuh  a  brush,  a  suitable 
ratio  for  nuiny  purposes  being  70  parts  of  the  first  to  30  of 
the  second.  However  used  the  mass  speedily  becomes 
hard.  If  it  be  desired  to  imitate  any  particular  stone,  that 
stone,  in  powder,  is  used  as  a  basis.  When  a  very  hard 
artificial  stone  is  to  be  produced  the  cjuantities  of  oxide  of 
zinc  and  magnesia  in  the  solid  comiiound  mentioneil  above 
may  be  increased  by  10  or  20  parts,  the  quantity  of 
pulverised  stone  being  correspondingly  reduced,  while  at 
the  same  time  the  proportions  of  zinc,  borax,  and  sal- 
ammtmiac  in  the  liquiil  mixture  may  be  augmented  by  5  or 
10  parts  at  tht^  expense  of  the  quantity  of  muriatic  acid 
used.  Alteration  of  the  mixture  in  the  reverse  direction 
will  produce  a  softer  stone.  The  stone  may  be  coloured,  or 
a  roaibled  appejirance  given  to  it,  by  the  use  of  auy  suitable 
pigment,  which,  if  solid,  may  preferably  be  added  to  the 
solid  portion  of  the  ingredients,  and  if  liquid,  to  the  liquid 
part.  While  setting,  the  stone  may,  if  desired,  be  subjected 
to  pressure  in  any  convenient  manner. — li.  H. 


Erbatdh. 

This  Journal,  December   1888,849:  the  heading  of  the 
second  table  should  be  thus  :  — 


Hesistanco  after  Seven  Days*  Hydration 


Without  Hcatinir.  Heated  to  luo' 


x.-metallurctY,  mining,  Etc. 

The  Effect  of  liolliny  and  of  Wire  Drawing  upon  Mild 
Slri'l.  11.  Alien.  Proc.  Inst.  Civil  Engineers,  94 
I'art  IV. 

I.\  this  paper  the  author  describes  experiments  made  in 
order  to  verify  the  statements  comnunily  published  that 
the  nuinipulatiou  of  mild  steel  during  its  formation  into 
wire  inerea.ses  its  tensile  strength.  Spccimen.s  were  pre- 
pared by  reducing  billets  2  ins.  sciuare  by  hot  rolling  to 
rods  of  various  sizes,  and  subsequently  to  wires  of  various 
thickness,  by  cold  drawing,  in  the  usual  manner.  The 
author  finds,  in  the  first  case,  that  the  elastic  limit  is  raised 
in  some  instances  as  nuich  as  47  per  cent,,  the  breaking 
stress  by  about  14  per  cent.,  the  reduction  of  area  at 
the  point  of  fracture  being  increased  by  about  2."i  per  cent., 
and  the  elongation  diminished  by  about  34  per  cent.  The 
specific  gravity  is  also  increased  by  the  hot  rolling,  which 
may  be  slightly  diminished  by  subse([uent  reheating  and 
cooling.  Cold  drawing  of  the  rods  into  wire  appears  to 
have  even  a  more  marked  effect  in  the  same  direction  as  in 
the  case  of  the  rods  obtained  by  hot  rolling.  The  paper  is 
illustrated  by  iliagrams  showing  graphically  the  physical 
changes  produi'i'd,  and  also  comprehensive  tables  showing 
the  results  vielded  bv  the  large  number  of  experiments 
made.— C.  C.  II. 


Water  Oil  Gas  in  the  Steel  Furnace.  Engineer,  QQ^  3'24. 
AKiiiiin's  patent  process  for  using  water  oil  gas  for  steel 
eonviTsiou  is  now  used  at  the  Barrow  Steel  Works, 
ISarrow-in-Furness.  The  object  of  the  patent  is  twofold — 
the  reduction  of  cost,  and  the  complete  prevention  of  the 
admi.xture  of  dust  or  any  foreign  substance  with  the  steel  in 
the  course  of  manufacture.  The  oil  used  is  the  coal-tar 
creosote  of  commerce  in  its  uupurified  state.  This  is  kept 
in  a  store  tank  outside  the  works,  which  may  be  buried  in 
the  ground  and  entirely  removed  from  all  risk  of  fire.  From 
this  tank  the  oil  is  pumped,  and  then  propelled  through 
tubes,  which  are  surrounded  by  gas-produced  fire.  In  its 
passage  the  oil  is  converted  into  gas,  and  as  it  leaves  the 
converter — which  is  a  compact  brick  stack,  about  10  ft.  by 
S  ft.  and  8  ft.  high — it  mixes  with  superheated  steam  from 
the  ordinary  works  boiler  or  from  a  small  boiler  for  the 
purpose.  At  Barrow  a  small  boiler  was  used,  and  the 
steam  was  at  80  lbs.  in  the  boiler,  and  at  about  50  lbs.  when 
it  entered  the  converting  stack.  After  reaching  this  stack 
it  passes  through  coils  of  copper  pipe,  and  is  raised  to  a  tem- 
perature of  about  2,000  Fah.  The  water  is  by  this  process 
decomposed,  and  the  gases  produced  unite  in  their  passage 
to  the  steel  furnace — with  the  creosote  gas,  the  combined 
gases  passing  on  to  the  furnace  through  a  2-in.  pipe.  The 
supply  conveyed  by  this  pipe  is  sufficient  to  feed  two  steel 
furnaces  with  all  the  fuel  they  recjuire,  the  gases  being 
brought  into  the  furnace  by  the  suction  of  the  chimney,  and 
not  by  pressure  from  behind.  The  combined  gases  were 
admitted  into  the  furnace  in  precisely  the  same  m.anner  as 
in  the  Siemens  gas  furnace ;  in  fiict,  through  the  same  tubes 
that  had  been  used  in  the  Siemens  process,  the  difi'erenco 
between  the  small  tubes  required  for  Archer's  process  and 
the  large  ones  previously  used  being  very  striking.  The 
combustion  in  the  furnace  was  perfect,  and  the  heat  obtained 
very  intense.  No  alteration  of  the  furnace  is  required  in 
the  adoption  of  Archer's  water  and  oil  gas,  so  that  no 
expense  is  incurred  beyond  the  actual  cost  of  the  conversion 
stack,  which  is  a  small  and  simple  aftair.  Nor  is  it  liable, 
as  is  the  case  in  many  fuel-saving  processes,  to  get  out  of 
order,  and  be  expensive  in  repairs.  The  supplies  of  the 
decomposed  steam  and  the  oil  gas  are  regulated  by  valves, 
under  the  control  of  the  one  man  who  has  charge  of  the 
converter.  One  important  claim  made  by  the  patentee  is, 
that  in  the  use  of  water  oil  gas  as  a  fuel  for  steel  produc- 
tion, a  portion  of  the  sulphur  is  eliminated  from  the  steel. 
This  has  been  proved,  it  is  said,  by  repeated  trials  and 
analysis  ;  and  although  all  the  sulphur  is  not  removed,  this 
fact  considerably  enhances  the  value  of  the  process,  other 
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things  being  equal.  In  point  of  cleanliness  nothing  could 
be  more  satisfactory.  The  oil  cost  lj</.  per  gallon,  and  25 
to  30  gallons  of  oil  will  produce  one  ton  of  finished  steel 
from  the  furnace. — AV.  S. 


Some  curious  Properties  of  Metals  and  Allojs.  W.  C. 
Uoberts-Austen,  Eoy.  Inst.  Gt.  Britain,  and  Iron, 
November  23,  1SS8,  4G2. 
Although  the  importance  of  the  isomeric  and  allotropic 
states  was  alnmdanlly  recognised  in  organic  cheniistrj-,  it 
had  been  much  neglected  in  the  case  of  metals.  Joule 
and  Lyon  Playfiiir  showed,  iu  1S46,  that  metals  in  different 
allotropic  states  possess  different  atomic  volumes,  and 
Jlatthiessen,  in  1860,  was  led  to  the  view  that  in  certain 
cases  when  metals  were  alloyed  they  passed  into  allotropic 
states,  probably  the  most  important  generalisation  which 
has  as  yet  been  made  iu  connexion  with  the  molecular 
constitution  of  alloys. 

Instances  of  allotropy  in  pure  metals  are  :  BoUey's  lead, 
which  oxidises  readily  iu  air ;  Schiitzenbergcr's  copper ; 
Kritsche's  tin,  which  falls  to  powder  when  exposed  to  an 
exceptionally  cold  winter ;  Gore's  antimony ;  Graham's 
palladium,  and  allotropic  nicke).  Metiils  can  be  obtained 
in  chemically  active  states  under  the  following  con- 
ditions : — Joule  proved  that  when  iron  is  released  from 
its  amalgam  by  distilling  away  the  mercury,  the  metallic 
iron  takes  fire  on  cxjiosure  to  air,  and  is  therefore  clearly 
different  from  ordinary  iron,  and  is,  in  fact,  an  allotropic 
form  of  iron.  Moissan  has  shown  that  similar  effects  are 
'produced  in  the  case  of  chromium  and  manganese,  cobalt, 
and  nickel,  when  released  from  their  amalgams  with 
mercury. 

Evidence  is  not  wanting  of  allotropy  in  metals  released 
from  solid  alloys,  as  well  as  from  fluid  amalgams  with 
mercury.  Certain  alloys  may  be  viewed  as  solidified 
solutions,  and  when  such  bodies  are  treated  with  a  suitable 
solvent,  usually  an  acid,  it  often  happens  that  one  con- 
stituent metal  is  dissolved,  and  the  other  released  in  an 
in.soluble  fonn.  A  new  alloy  is  one  of  potassium  and 
cold,  containing  about  10  per  cent,  of  the  precious  metal. 
If  a  fragment  of  this  alloy  be  thrown  upon  water  the 
potassium  takes  fire,  decomposes  the  water,  and  the  gold 
is  released  as  a  black  powder ;  there  is  a  form  of  this 
black  or  dark-brown  gold  which  appears  to  be  an 
allotropic  modification  of  gold,  as  it  combines  with  water 
to  form  auric  hydride.  By  heating  this  dark  gold  to 
dull  redness,  it  readily  assumes  the  ordinarj'  golden 
colour.  The  Japanese  use  this  gold,  released  from  gold- 
copper  alloys,  in  a  remarkable  way,  for  they  produce,  by 
the  aid  of  certain  pickling  solutions,  a  beautiful  patina  on 
cojjper  which  contains  only  2  per  cent,  of  gold,  while  even 
a  trace  of  the  latter  metal  is  sufficient  to  alter  the  tint  of 
the  patina. 

Prof  W.  Spring,  of  Liege,  has  furnished  much  evidence 
in  support  of  the  view  that  polymerisation  of  metals — that 
is,  the  rearrangement  of  atoms  in  their  molecules,  can  take 
place  even  in  solid  alloys  of  lead  and  tin. 

With  reference  to  the  passage  of  metals  into  allotropic 
states  under  slight  external  influences,  Debray  has  given  a 
case  of  an  alloy  in  which  a  simple  elevation  of  temperature 
induces  allotropic  change  in  the  constituent  metals.  It  is 
prepared  as  follows: — Ninety-five  parts  of  zinc  are  alloyed 
by  fusion  with  five  parts  of  rhodium,  and  the  alloy  is 
treated  with  hydrochloric  acid,  which  dissolves  away  the 
bulk  of  the  zinc,  leaving  a  rich  rhodium-zinc  alloy,  con- 
taining about  80  per  cent,  of  rhodium.  When  this  alloy  is 
heated  in  vacuo  to  a  temperature  of  400°  C,  a  slight 
explosion  takes  place,  but  no  gas  is  evolved,  and  the  alloy 
is  then  insoluble  in  aqua  regia,  which  dissolved  it  readily 
before  the  elevation  of  temperature  caused  it  to  change 
its  state.  We  are  thus  presented  with  another  undoubted 
case  of  isomerism  in  alloys,  the  unstable,  soluble  modifi- 
cation of  the  alloy  being  capable  tif  passing  into  the 
insoluble  form  by  a  comparatively  slight  elevation  of 
temperature. 

Prof.  Austen's  own  uxperimciits  have  shown  that  very 
small  amonnts  of  metallic  impurities  exert  an  extraordinary 


effect  on  the  tenacity  and  extensibility  of  gold,  and  that, 
small  as  the  amounts  of  these  impurities  are,  their  influence 
is  rigidly  controlled  by  the  periodic  law  of  Newlands  and 
Mendelief,  the  deleterious  action  of  a  metallic  impurity 
being  iu  direct  relation  to  its  atomic  volume. — W.  S. 
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Improvements  in  or  relating  to  the  Chemical  Trealmcul  or 
Utilisation  of  ^crap  Tin,  or  Terne  Plates,  Scrap  Zinc, 
Galvanised  Iron,  and  the  lilic.  A.  S.  Eamage,  Liverpool. 
Eng.  I'at.  1C,(;04,  December  2,  1887.     Sd. 

Vaeiocs  processes  for  stripping  tin  plate  by  the  action  of 
acids,  and  the  recover}'  of  the  tin  by  means  of  zine  or  lime, 
have  been  devised,  but  none  of  them  vnelds  the  tin  pure  or 
the  iron  fi-ee  from  tin.  The  patentee's  improvements  are 
said  to  effect  these  and  other  desir.ible  results.  The  tinned 
scrap  is  collected  in  cages,  preferably  of  paraffined  wood, 
one  or  more  of  which  are  placed  in  a  truck  and  run  under 
a  travelling  crane,  by  which  they  are  lifted  and  lowered 
into  troughs  of  enamelled  iron,  of  wood  soaked  in  parafliu, 
or  of  some  other  material  unattacked  by  hydrochloric  acid, 
with  which  liquid  they  are  filled.  (The  hydrochloric  acid 
has  previously  been  freed  from  arsenic  b}-  treatment  with 
a  little  of  the  li<iuor  resulting  from  a  former  operation, 
which  precipitates  the  arsenic  as  "  arsenite  of  tin  "  (sic),  by 
virtue  of  the  stannous  chloride  it  contains.) 

The  action  of  the  acid  on  the  scrap  may  be  hastened  by 
applying  heat  by  means  of  steam  coils,  and  circulation 
induced  by  giving  an  up-and-down  motion  to  the  cage. 
When  the  tin  is  nearly  all  dissolved  off  the  iron,  the  cage 
is  lifted  and  lowered  into  another  tank  of  acid,  and  so  on 
as  often  as  may  be  necessary. 

By  thus  working  systematically  the  tin  is  completely 
removed  (even  the  alloy  of  tin  and  iron,  beneath  the  lajer 
of  tin,  being  dissolved),  and  the  acid  is  nearly  completely 
exhausted. 

After  leaving  the  last  tank  the  iron  now  remaining  in  the 
cage  is  washed  with  water,  dried,  and  pressed  into  bales, 
in  which  state  it  can  be  sold  for  reworking,  or  for  pre- 
cipitating copper,  for  which  purpose  the  ordinary  loo>e 
scrap  is  not  applicable.  The  saturated  acid,  consisting  chiefly 
of  a  solution  of  stannous,  ferrous,  and  lead  chlorides,  is  riui 
into  a  settling  tank,  and  milk  of  lime  added  until  nearly 
neutral ;  the  lead  is  thus  precipitated,  and,  after  settling, 
the  clear  liquid  run  off,  scrap  zinc  or  galvanised  iron  added, 
and  the  whole  heated  by  steam.  The  tin  is  precipitated 
and  filtered  off;  being  in  a  spongy  state  it  can  either  be 
sold  for  making  "  tin  crystals,"  or  run  down  into  ingots. 
In  the  latter  case  it  must  either  be  compressed  before 
fusion,  or  melted  ivithout  access  of  air,  as  the  spongy 
metal  is  liable  to  oxidise  largely  during  the  process. 

The  mother-liquor  of  the  tin  is  treated  with  milk  of  lime 
at  a  boiling  temperature  imtil  the  green  ferrous  hydrate 
begins  to  come  down,  by  which  time  the  zinc  is  nearly  all 
precipitated,  and  can  be  filtered  off,  washed,  and  sold  as 
zinc  hydrate  to  alkali  works,  or  dried  and  sold  as  zinc 
oxide.  To  the  filtrate,  milk  of  lime  is  added  imtil  all  the 
iron  is  thrown  down  as  ferrous  hydrate,  when  it  is  filtered 
off,  washed,  and  dried  with  occasional  stirring,  until  it  is 
converted  into  ferric  oxide,  when  it  is  heated  to  dull 
redness,  and  then  forms  a  red  oxide  pigment. 

Among  the  claims  appended  to  the  patent  is  one  for 
using  the  crude  stannous  chloride  to  precipitate  the  arsenic 
from  the  h_vdrochloric  acid,  whereby  the  tin  recovered  is 
obtained  pure  and  tough,  while  the  "'  arsenite  of  tin  "  is  of 
commercial  value,  and  can  be  sold  as  such,  or  roasted  to 
stannic  oxide,  and  the  arsenic  collected. — B.  B. 


Improvements  in  Treating  Liquid  Acid  Jiesiduesfrom  Gal- 

vanisinii  Works  to   obtain   Products   therefrom.     JI.   N. 

d'Andria,    Salford.     Eng.     Pat.    17,909,   December    30, 

1887.     (Sd. 

■To  the  acid  residues,  consisting  mainly  of  n  solution  of 

chloride    of    iron    and     free    hydrochloric    aciil,    is    added 

magnesia  or  a   mixture   of   magnesia   and   lime,   obtained 

from  calciued  dolomite,  until  all  the  iron  is  precipitated.    In 
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order  to  sepnmte  the  oxide  of  iron  more  readily,  either  the 
s.>lutii>n  is  lir^t  ciiiucntratiil  iiml  llun  diliiled  wilh  watir, 
when  till'  inm  o\ide  Sfpuratcs  in  u  mure  ileiise  idiulllioii,  iir 
air  is  Mown  thnui^rh  the  iiii.vttin'  during;  tlu'  preiipilalioii, 
lliiis  foriiiln^  [leroxide  of  in>n,»liieh  settles  more  leudily.  The 
feme  oxide  is  separated  by  means  of  eitliei'  a  filter  press  or 
centrifiif^al  machine,  and  roasted  to  form  pi-jriient.  To  the 
solution  of  the  mixed  chlorides  of  lime  and  majriusiuni, 
magnesium  snlphate  is  ailded,  the  ealeinm  sulphate  formed 
is  removed,  and  the  solution  now  eonlaining  only  niafrnesium 
chloride  is  coiicentnited. — S.  U.  li. 


fmproremenls  in  liccaveriii;)  Tin  from  Tinned  Melul. 
M.  N.  d'Audria,  Salford."  Kng.  Put.  767,  January  18, 
1888.     4-/. 

The  scrap  tin  plate  is  dipped  in  a  bath  of  chloride  of  zinc 
heated  to  any  convenient  temperature  above  its  fusing 
piiiut.  The  tin  is  dissolved,  ancl  when  )uescnt  in  sufficient  i 
ipuintity  in  the  chloriile  of  zine,  may  lie  recovered  therefrom 
hy  dissolving  the  mixture  in  water  and  treating  m  itli  metallic 
zinc  in  the  presence  of  a  little  hydrochloric  acid.  The  tin 
is  precipitated,  and  the  solution  of  chUuide  of  zinc  con- 
centrated, and  used  over  again.  As  the  activity  of  the 
chloride  of  zinc  hath  decreases  by  use.  it  may  be  revived  at 
intervals  by  the  addition  of  liydrorhloric  acid  (iutroduced 
beneath  its  surface),  or  of '•  acid  chloride  of  zi;;c.''  After 
washing,  the  recovered  iron  may  be  heated  in  a  non- 
oxidising  flame,  and  welded  into  thicker  pieces  for  any 
suitable  purpose. — B.  15. 


Improvements  in  the  Production  of  Miiiiyiinese  Alloys. 
().  Af.  Thowless,  Newark,  U..^.  A.  Ktig.  Pat.  13,830, 
September  2j,  1888.     id. 

IliTMKiiTO  manganese  alloys  have  been  made  by  first 
reducing  manganese  from  the  black  oxide,  and  then 
alloying  it  with  the  recpiired  metal,  e.g.,  copiier,  or  by  fusing 
ferrii-manganese  with  a  large  i|U!>ntity  of  wronght-iron 
scrap,  ind  then  adding  the  reipiisite  amount  of  copper  ;  if 
the  ferro-niangauese  and  copper  were  melted  together 
directly,  the  product  would  be  largely  contaminaied  wilh 
iron. 

The  patentee  claims  that  by  his  process  alloys  can  be 
produce  I  cheaply,  and  free  from  iron.  Three  parts  of  white 
sand,  as  free  as  possible  from  iron,  are  mixed  with  10 
of  65  per  cent,  ferro -manganese,  1  of  cryolite  and  Ul  (if  ! 
copper  or  other  metal  desired  to  be  used,  such  as  nickel  or 
tin  :  the  pr.>portion  may  be  varie<l  according  to  the  richness 
iif  the  alloy  that  is  to  be  made  ;  the  cryolite  may  be  replaced 
by  any  other  suitable  flux.  The  mixture  is  fused  in  a 
crueihle,  or,  on  the  large  scale,  in  a  blast  furnace,  when  the  ! 
alloy  is  produced  and  may  be  run  off  from  the  Iwaricr 
slijg.  The  action  that  t.akes  place  seems  to  be  the  removal 
of  most  of  the  iron  by  the  sand  and  cryolite,  leaving  the 
manganese  free  to  allnv  with  the  other  metal. -1!.  15. 


An  Improved  Process  for  Amalyumuling  Gold  hi/  Volatilised 
Mercuri/.  ,1.  K.  I{.  Yeats,  Adelaide,  S.  Australia.  Eng. 
I'at.  14,'j.lj,  October8,  I8S8.     Cd. 

TiiK  finely-divided  gold  ore  is  fed  through  a  hopper  into  a 
chamber,  where  it  meets  a  hot  blast  of  air  from  a  Hoots  or 
(uher  blower,  which  carries  it  in  the  foim  of  dust  over  the 
surface  of  a  pan  of  mercury  kept  heated  by  a  furnace. 
.Mixed  with  mercury  vapour  it  passes  on  over  a  series  of 
amalgamating  tables,  where  it  meets  a  cold  blast  of  air  or  a 
stream  of  water,  and  on  which  the  gold  amalgam  collects, 
and  is  removed  fr<un  time  to  lime. 

It  is  claimeil   that  by  this  means  gold   can  be  extracted 
that  is  usually  lost  by  oliier  luocesses. — li.  li. 


XI.-ELECTRO-CHEMISTRY  AND  ELECTRO- 
METALLURGY. 

Liyhl   Electric    Jiitltcri/  for   the    lialloon  "  La   France." 
Dingl.  Polyt.  J.  270,  187—188. 

liKNAitu  has  rceeutly  described  some  electric  batteries  used 
for  balloon  purposes.  .V  bromine  battery  is  the  lightest 
that  could  be  de^'ised,  but  owing  to  its  obvious  disadvantages 
it  was  replaced  by  one  in  which  the  liquid  is  a  solution  of 
chromic  acid  in  dilute  IlCl  (11'  lie.).  This  acts  like  a 
solution  of  chlorine.  The  best  proportions  of  the  two  acids 
are  their  respective  molecular  weights.  Such  a  battery 
will  give  about  5 — 6  times  more  electrical  energy  in  the 
unit  of  time  than  that  supplied  by  liipiids  employed  in  the 
bichromate  batteries.  The  battery  contains  onlj'  this  single 
liquid,  and  consists  of  a  number  of  elements  or  "  tube- 
shaped  groups,"  provided  with  a  cylindrical  positive 
electrode,  in  the  axis  of  which  is  a  zinc  peneil.  In  this 
mauucr  the  strengih  of  the  current  is  raised  to  2.5 — JO 
amperes  on  U)U  sq.  cm.  .Silver  plates  covered  on  each  side 
with  platuium  are  used  as  electrodes.  It  is  better  not  to 
cover  the  zinc  wilh  .amalgam.  Foreign  salts  rapidlv  di- 
miuish  the  efficiency  of  the  battery.  The  liquid  is  contained 
in  ebonite  or  glass  tubes,  whose  height  is  about  ten  times 
the  diameter.  Wilh  a  normal  tension  of  1"2  volts  the 
strength  of  the  current  is  about  '25  amperes  on  100  sq.  em. 
at  a  temperature  of  1,5°  taken  on  the  surface  of  the  zine. 

The  crystallised  ehroiuie  acid  may  be  replaced  by  the 
liquid  obtained  by  mixing  sodium  hichromale  with  sulphuric 
acid.  Wilh  a  group  of  this  balloon  battery  (two  elements 
of  six  tubes)  having  a  current  of  100  amperes  and  1  '2  volts, 
Keuard  w.as  able  to  melt  iron  wire  of  2'-  nun.  diameter. 
The  group  weighed  10  kilos. — A.  K. 


PATENTS. 


Iinprocements  in  Jdeelroly iint/  Cidorlde-i^  Ilrniiiidc^,  did 
Iodides,  and  in  the  Utilisation  of  the  Products  thereof, 
W.  Spilker,  Berlin,  Germany.  Eng.  Pat.  U,-)94,  (Jeto- 
ber  25,  1887.     8(/. 

A  BATti  is  employed  containing  an  inner  porous  compart- 
ment, the  walls  of  the  outer  cell  serving  as  the  calhoae. 
The  inventor  introduces  some  such  body  as  lime  into  the 
liquid  of  the  anode  compartment,  such  body  being  a  bad 
conductor  of  electricity,  and  being  able  at  the  same  lime  to 
form  a  compound  with  the  chlorine  liberated,  in  the  form  of 
a  hypochlorite,  or,  at  higher  temperatures,  of  chlorates  and 
chlorides.  In  practice  the  inventor  causes  the  solution — of 
jiotassium  chloride  for  instauce — saturated  with  the  lime,  to 
flow  from  a  tank  into  the  anode  compartment,  to  flow  thence 
by  siphons  into  tanks,  each  at  a  lower  level,  containing 
lime  to  further  saturate  it,  and  thence  to  be  pumped  back 
again  to  the  first  tank  ;  this  goes  on  till  the  conversion  is 
sufficiently  complete. 

The  liquid  in  the  cathode  C(uuparlment  consists  at  first 
of  a  2  per  cent,  solution  of  potassium  chloride,  but  a  ]>otash 
lye  forms  which  flows  over  almost  free  froiu  chloride  into  a 
special  tank. 

liy  using  carbonates  orbicarhonates  ** under  chloric  acid  '* 
is  formed.  The  hypochlorites  and  the  solution  containing 
them  may  be  used  for  bleaching  purposes,  and  also  for  ex- 
tracting metals,  especially  gold  and  silver,  from  their  ores  ; 
the  ores  saturated  with  hydrochloric  acid  being  treated  with 
the  solution,  and  the  metals  then  extracted  in  the  usual 
wa)'.  By  adding  alcohol  to  the  anode  com])artment  and 
closing  in  the  latter,  chloroform  will  be  formed  and  may  be 
distilled  off ;  anthracene  may  also  he  mated  for  the  produc- 
tion of  "anthraehinone  hisulphcnate  of  lime,"  from  which 
alizarin  may  be  obtained  chemically.  The  inventor  also 
claims  the  method  of  depolarising  the  cathode  by  blowing 
air  over  its  surface. — E.  T. 
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J inprovemenls  in  Primary  and  Secondary  Gtilvnnic  Bal- 
teriex.  A.  F.  St.  George,  Ked  Hill,  and  C.  1!.  Bonne, 
London.     Eng.  Pat.  10,296,  November  26,  1887.     8d. 

A  POSITIVE  electrode  of  tin  surrounds  a  negative  one  of 
carbon,  tbe  space  between  being  packed  with  meta-stannic 
hydrate,  formed  by  the  action  of  nitric  acid  on  tin  foil.  The 
result  of  the  battery  action  is  the  formation  of  tin  or  tin 
oxides;  by  keeping  the  cell  constantly  moist  -with  nitric 
acid,  the  meta-stannic  hydrate  is  reformed.  The  carbon  is 
preferably  made  as  a  perforated  hollow  cylinder,  nitric  acid 
being  introduced  by  a  glass  tube  connecting  the  interior  of 
the  carbon  with  an  outer  vessel  containing  acid,  or  by 
dripping  tubes  and  valves,  or  by  capillary  threads  in  con- 
nexion with  a  reservoir.  Absorbent  earth  is  sometimes 
mixed  with  the  paste.  For  accumulators,  botli  electrodes 
may  be  of  tin,  pasted  with  meta-stannic  hydrate,  and  placed 
in  dilute  nitric  acid.  The  fumes  from  the  battery  may  be 
employed  to  act  on  tin  fragments,  and  thus  produce  meta- 
stannic  hydrate.- — K.  T. 


Improvements  in  Secondary  or  Storage  Batteries. 
H.  Thame,  London.  Eng.  Pat.  16,4.'J5,  November  30, 
1887.    erf. 

The  inventor  claims  the  use  of  plates  made  of  uucm-ed 
rubber  or  other  vulcanisable  material  in  which  lead  strips 
or  dust  are  incorporated,  the  whole  being  then  vulcanised. 
Projections  can  be  left  of  rubber,  &c.,  to  act  as  separators, 
and  also  as  feet,  to  raise  the  plates  above  the  bottom  of  the 
cell.  The  plates  are  considered  very  suitable  where  cells 
are  subjected  to  great  vibration,  as  in  tramcars,  &c. 

— E.  T. 


An  Improcement  in  Voltaic  Batteries.     E.  Tyer,    London. 
Eng.  Pat.  39,  January  27,  1888.     Sd. 

In  each  cell  are  placed  several  groups  of  nesrative  electrodes, 
each  group  being  brought  into  action,  in  turn,  by  an  auto- 
matic commutator.  The  electrodes  have  thus  intervals 
given  them  for  rest  and  to  recover  from  polarisation. 

— E.  T. 


Improvements  in  Electrical  Acvnnndalors.  }i.  J.  B.  Mills, 
London.  From  .T.  Barbier,  Villeurbanue,  France.  Eng. 
Pat.  13,984,  September  28,  1888.     9d. 

The  patentee  subjects  red  lead,  or  other  suitable  salt,  to 
electrolytic  action,  whereby  either  peroxide  of  lead  or 
spongy  lead  is  produced,  with  all  the  properties  necessary 
for  their  use  in  accumulators.  For  a  flat  plate  or  slab,  a 
framework  is  built  up  of  lead — or  it  may  be  of  some  metal 
that  will  dissolve  and  ultimately  disappear  in  the  electro- 
lyte— with  horizontal  strips  running  from  side  to  side.  The 
red  lead  to  be  converted  is  placed  between  the  latter,  and  the 
whole  made  up  into  a  thick  plate.  This  is  then  treated 
electrolytically  as  an  ordinary  accumulator  plate.  By  suit- 
able frameworks,  electrodes  of  auj'  shape  ma}-  be  produced 
if  desired.  It  is  slated  that  such  electrodes  are  electrically 
better,  and  do  not  crumble  or  lose  their  shape. 

Further,  by  grinding  up  material  thus  formed,  it  may  be 
moulded  into  solid  plates  of  any  desired  form,  metallic 
conductors  being  inserted  during  the  process. — E.  T, 


XII.-PATS,  OILS,  AND  SOAP 
MANUFACTUEE. 

On  Fish  Oils.  Heyerdahl.  Chem.  Zeit.  18,  1473— 147C. 
The  following  substances  were  prepared  from  400  kilos,  of 
cod  liver  oil.  extracted  by  steam  :  stearic  acid  having  a  con- 
stant melting  point  of  69°  C,  palmitic  acid  containing 
traces  of  other  fatty  acids,  m.p.  62°  C,  oleic  acid,  glycerol, 
gaduin  (formed  by  a  secondary  reaction  from  some  sub- 
stance still  unknown),  iodine  to  the  extent  of  0-0002  per 
cent.,    and   traces  of  bromine.      A  portion,  heated    in  a 


current  of  CO.,,  which  was  then  led  into  hydrochloric  acid, 
yielded  trimethylaniine,  identified  by  means  of  its  platino- 
chloride.  On  a  second  experiment  being  made,  none  was 
obtained,  so  tlxat  it  does  not  appear  to  be  a  constant 
characteristic  product.  Volatile  acids  were  detected,  but 
in  extremely  small  quantity. 

The  influence  of  the  length  of  time  during  which  the 
livers  were  heated,  on  the  proportion  of  free  fatt}'  acid  in 
the  resulting  oil,  was  then  made  the  subject  of  experiment. 
It  was  found  that,  contrary  to  expectation,  the  percentage 
of  free  fatty  acid  decreased  slightly  but  perceptibly  as  the 
time  of  heating  was  increased  (from  20  to  So  min.)  and 
the  temperature  raised  (from  62°  to  85"  C).  This  effect 
might  be  due  to  the  first  portions  of  the  extracted  oil  being 
richer  in  fatty  acids,  or  to  the  presence  of  volatile  fatty 
acids  which  were  gradually  driven  off.  To  settle  this  point, 
measured  volumes  of  air  T\ere  driven  through  samples  of 
oil  heated  on  the  water-bath,  when  it  was  found  that  the 
percentage  of  free  fatty  acid  decreased  up  to  a  certain 
point,  and  then  slowly  rose  to  or  beyond  its  original  \aiue. 
This  accords  with  the  second  hypothesis.  (In  all  these 
experiments  the  total  amount  of  free  fatty  acid  was  small, 
never  exceeding  0-7  per  cent.) 

To  decide  whether  the  rancidity  of  an  oil  depends  on  the 
quantity  of  free  fatty  acid  it  contains,  a  portion  was 
saponified,  the  fatty  iicids  separated  and  added  in  known 
proportion — from  2  per  cent,  downwards — to  a  sample  free 
from  rancidity.  No  rancid  smell  was  perceptible  in  any 
case,  and  though  the  oil,  to  which  2  per  cent,  had  been 
added,  luvd  a  sharp  taste,  it  was  not  of  a  rancid  character. 
This  was  borne  out  bj-  the  samples  already  examined  above, 
some  of  which  were  rancid  and  others  not,  and  in  which  no 
connexion  could  be  traced  between  rancidity  and  the  pro- 
portion of  free  fattj'  acid.  Eancidity  appears  to  be  produced 
by  the  action  of  air  and  on  warming.  Oil  kept  in  well- 
closed  vessels  remains  unaltered  for  years. 

As  a  contrast  to  the  oil  obtained  by  steaming  the  livers, 
which  cont.ains  less  than  1  per  cent,  of  free  fatty  acid, 
calcidated  as  oleic  acid,  the  following  table  shows  the 
proportion  present  in  oils  obtained  by  the  putrefactive 
process. 


Kind  of  Oil. 


Oleic  Acid. 


Crude  medicinal  oils: — 

BriRht 

Somewhat  darker. 

Darkest 

Commercial  oils : — 

"Bright  oil  " 

*'  Brown  oil  " 


Per  Cent. 
3-71) 
.3-87 
S-9G 

10  11 
28'0 


Other  oils  gave  : — 


Source  of  Oil. 


Liver  of  Gadiis  vireiis 

,,       Brosmius  Brosme  . 
„       Molva  vulgaris.... 

„       liaja  r.idiata 

„       Lainna  cornuhica  , 


Oleic  Acid. 


Per  Cent. 

0-17 

0-ns 
4-3e 

4-80 
2-62 


They  were  all  free  from  rancid  smell  or  taste. 

Themethod  of  determining  free  fatty  acid  used  by  the 
author  is  tliat  devised  by  F.  Hofmann.  For  this  process 
0-5 — 7'0  grms.  of  the  oil  are  taken  (.according  to  the  pro- 
portion of  free  fatty  acid  present),  dissolved  in  20 — 40  cc. 
of  perfectly  neutral  ether,  and  titrated  with  caustic  potash, 
using  an  alcoholic  solution  of  rosolic  acid  (1  :  1,C00)  as  an 
indicator, — B.  B. 
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The  EuifUviimint  of  Clay  for  Decolourising  Parnjfin  Wa.r. 

\\-i.ri^'8.  DIngl.  I'olyt.  J.  270,  182— ISO. 
CoJirvitKn  with  risiihii'S  of  jcIIdw  piu-.si«lc  of  potusli 
whicli  wefL-  liitlierlo  u^i'il  for  llie  above  piirposis,  day.  if 
fioflv  poH(U-n><l,  is  imicli  more  elfieacioiis.  The  clay  .should 
he  as  whitf  as  possible,  anil  since  it  acts  the  better  the 
ilrviT  it  is,  the  fine  powder  must  be  lieated  to  300' — 400 
inuiiedialely  before  introdueinp  it  into  tlie  pan  containing 
the  molten  paniliin,  previously  freed  from  water.  'I'lius,  a 
very  tinely  powdered  ehiy  liad  '1  C  times  the  deeHloiirisin;.' 
action  of  the  a'jents  liitherlo  employed  ;  but  this  will  not 
appiv  in  practice,  as  it  would  not  pay  to  reduce  the  elay  to 
so  fine  a  powder.  Another  adviintaf;e  of  usin>;  clay  is  that 
much  less  paraffin  is  retained  in  it  than  in  other  decolouris- 
ing agent",  ond  what  is  retained  may  be  recovered  more 
readily.  Moreover,  the  parattin  filters  better,  probably 
owing  to  the  heavy  clay  settlin;;  better  in  the  nuilteu 
paraffin.  For  ceresin  this  method  is  equally  applicable, 
but  it  is  not  so  satisfactory  in  the  case  of  stearin. —  A.  R. 


Prrseiice   of  OlycoUir  and   Priipijlenediciirhonic  Acids  in 

SaiHl.     A.  and  F.   TJuisine.     Compt.   Kend.  107,  "89 — 

7'J2.  (Compare  this  Journal,  ISSS,  21'.).) 
fii.Yc<i;.i.tc  acid  (CH-(OH)(;().OIl)  and  propyleiiedicarb- 
onic  (pyrotartaric)  aeid  (t'llIfXCO.OinO,  occur  in  the 
portion  of  the  acids  from  snint.  which  is  siduble  in  water, 
alcohol,  and  ether,  and  are  left  in  sidution  when  the  malic  aeid, 
also  present,  is  precipitated  in  the  form  of  its  barium  salt. 
From  this  soluticm  the  acids  are  (ditained  free  by  treatment 
with  sulphuric  acid  in  excess  and  e.Ktractiou  with  ether  ; 
they  are  then  converted  into  lead  salts,  and  the  glycoUic  aeid 
.separated  a.s  basic  lead  glyenllate,  very  sparingly  soluble. 
The  lead  is  removed  by  sulphuric  acid,  and  the  glycollic 
acid  purified  by  conversion  into  its  barium  salt  (when  a 
little  more  inalate  deposits  from  the  concentrated  solutiou), 
and  by  the  addition  of  a  little  sul|dinric  acid  (much  less 
tlian  would  decompose  all  the  barium  glyeollate)  which 
separates  a  small  (juantity  of  un  oily  acid  which  is  still 
under  investigation.  The  barium  glyeollate  thus  obtained 
gave  47 'GI  per  cent,  of  barium  instead  of  the  theoretical 
47' 77  per  cent.  The  free  acid  had  all  the  properties  of 
glycollic  acid. 

The  leail  salts  soluble  in  water  are  then  converted  into 
tlie  barium  salts,  and  the  removal  of  tlie  small  quautity  of  the 
unknown  oily  acid  accompanying  them,  efl'ected  as  described 
above,  the  treatment  being  repeated  if  necessary.  Tlu' 
barium  pyrot.artrate  is  then  crystallised  from  a  concentrated 
solution  (.'iO  grnis.  in  70  cc.  of  hot  water)  and  takes  the 
form  of  silky  radiating  needles  ;  the  mother-liquor  con- 
tains barium  lactate.  After  recrystallisation  the  salt  is 
found  to  have  a  composition  corresponding  with  the  formula 
CjII^O^Ba  +  5  11.^0.  The  free  acid  has  all  the  properties  of 
pyTOtartaric  acid. 

These  two  acids  exist  in  suint  w.iters  as  the  potassium 
salts  ;  glycollic  acid  is  one  of  the  actual  products  of  secretion, 
but  it  appears  doubtful  whether  pyrotartaric  acid  is  formed 
thus,  or  by  oxiilation  of  the  fatty  matter  on  the  fleece. 
The  proportions  in  which  they  occur  in  suint,  average  1  per 
cent,  of  gljcollic  acid  and  0'2  per  cent,  of  pyrotartaric  acid, 
on  the  dry  rcsiilue. 

Up  to  the  present  the  following  substances  have  been 
found  among  the  products  of  sudorific  secretion  in  suint  : 
aciils  of  the  fatty  series,  from  acetic  to  capric  aeid  ;  two 
hydroxy-acids  derived  from  the  fatty  series,  viz.,  glycollic 
and  lactic  acids ;  two  amido-acids  from  the  same  series, 
plycocinc  and  leucine  ;  three  dibasic  acids,  oxalic,  succinic, 
and  nonnal  pyrotartaric  acids  ;  one  hydroxy-acid  derived 
from  the  second  of  these,  viz.,  malic  acid;  sundry  others, 
e.g.,  hippuric,  benzoic,  and  uric  acids. — IS.  B. 


PATENT. 


Tieating  Vegelnhle  Fihrinc  in  a  Mannfr  to  render  it  wore 
opplicatAc  firr  sundry  jisefnl  Purposes.  V.  Walter, 
Stuttgart,  Germany.  Eng.  I'at.  13,9G9,  September  28, 
1888.     4i/. 

See  under  XIX.,  page  58. 


XIIL-PAINTS,  PIGMENTS,  VARNISHES, 
AND  RESINS. 

The  Alisorbiny  Capaeily  of  drey  rutediiised  Caoutchouc 
for  different  (iases.  G.  Hiilher.  Ann.  d.  I'hyB.  n, 
"Chem".  [N.  ¥.]  34,  I. 

(I.)  Bktwkkn-  the  temperatures  ^>° — 25'  no  constant  co- 
eftieient  of  absorption  of  atmospheric  air  by  grey  vulcanised 
caoutchouc  can  be  given.  Any  apparent  absorpiion  is  due 
to  the  tjiking  up  of  oxygen,  which  most  probably  serves 
to  oxidise  the  caoutchouc. 

(2.)  Between  the  temperatures  15° — 25°,  no  measurable 
iiuautities  of  nitrogen  are  absorbed  by  grey  vulcanised 
caoutchouc. 

(3.)  Grey  vulcanised  caoutchouc  absorbs  about  its  own 
\olunie  of  dry  carbonic  anhydride  at  a  temperature  about 
2^  below  zero.  The  ciiefficieut  of  absorption  diminishes 
with  increase  of  temperature. 

(4.)  Between  the  temperatures  —  2°  and  1 3°  no  hydrogen 
is  taken  up  by  grey  vulcanised  caoutchouc ;  no  absorption 
could  be  detected,  even  after  three  months'  exposure  to 
the  gas.— H.  T.  P. 


XV.-AGRICULTURE,  MANURES,  Etc. 

(^hemicnl  Aetinti  of  Sttperpin>sphatr  on  Ni Irate.    A.r)i'varda. 
Bieil.  Ceutr.  17,  083— fiS5. 

TiiK  author  has  investigated  the  question  of  the  los.s  of 
nitrogen  in  mixtures  of  superphosphate  and  nitrate  ;  he 
classifies  the  factors  of  destruction  under  three  heads  : — 
1.  Those  which  set  free  nitric  acid,  such  as  free  acids, 
and,  perhaps,  acid  phosphates.  2.  Those  which  convert 
nitric  acid  into  nitric  oxide,  such  as  ferrous  salts,  easily 
decomposable  organic  matter,  and  ammonia.  3.  Conditions 
favouring  these  decompositions,  such  as  the  temperature 
and  moistness  of  the  superpho.sphate. 

Experiments  were  made  at  ordinary  sumnu'r  temperatures 
and  at  .'>0°,  with  mixtures  of  nitrate,  in  proportions  corre- 
s|)onding  to  2  and  4  per  cent,  of  nitrogen,  and  bone-ash  or 
animal  charcoal  superphosphate,  containing,  with  added 
mineral  pho.sphate,  I8'48  per  cent,  of  total,  and  15*80  per 
cent,  of  soluble  phosphoric  acid,  also  with  the  same  pro- 
portions of  nitrate'  mixed  with  bone-meal  superphosphate 
containing  18'13  per  cent,  of  total,  and  17"00  per  cent, 
of  soluble  PoO.!'  ''"d  in  one  case  with  ferrous  sulphate 
corresponding  to  1  ])er  cent,  of  ironoxide.  These  mixtures 
were  exposed,  at  ordinary  temperatures,  in  .sacks  ;  at  50° 
in  glass  cylinders  covered  witli  linen.  The  nitrogen,  the 
phosphoric  acid,  tcjtal  and  soluble,  were  determined  both 
before  and  after  the  exposure  and  in  some  cases  during  the 
experiments.  The  quantity  of  soluble  phosphoric  acid 
remained  unaltered,  and  the  losses  of  nitrogen  in  the  ex- 
periments at  the  ordinary  temperatures  were  so  small  as  to 
come  within  experimental  error,  showing  that  free  acids, 
easily  decomposable  organic  matter,  &e.  exert  no  deleterious 
influence  at  ordinary  temperatures.  At  50°,  however,  the 
case  is  different,  and  great  losses  of  nitrogen  (amounting 
even  to  \  per  cent.)  are  observed,  the  losses  being  greater  in 
the  case  of  the  bone-meal  superphosphate  than  with  the  bone- 
ash  or  animal  charcoal  superphos)diate;  this  is  attributed  to 
the  readily  decomposable  organic  matter,  to  greater  propor- 
tions of  free  phosphoric  acid,  and  probably  also  to  the  moist 
condition  of  the  bone-meal  superphosphate.  The  ferrous 
sulphate  proved  inactive  in  both  series  of  experiments. 
Both  the  linen  sacks  and  the  covers  of  the  glass  cylinders 
were  strongly  attacked  during  the  exposure  bj-  the  free 
acids  present ;  nitrous  odours  were  observed  in  the 
cylinders.  The  bone-ash  or  animal  eh.ircoal  superphos- 
phate was  drv  and  coarse-grained  in  character  and  evolved 
hydrofluoric  acid  on  treatment  with  concentrated  sulpliuric 
acid. 
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From  these  results  the  author  conclu(k-s : — 1.  That 
admixture  of  saltpetre  with  superphosphate  should  only 
be  made  in  matured  superphosphates.  2.  That  as  far  as 
loss  of  nitrojren  is  concerned  such  mixtures  may  be  stored 
in  sacks,  even  during  the  hot  summer  months. — 1).  A.  L. 


Experiments    on    the    Estimation   of  Nitrogen    in    Soils. 

Berthelotand  G.  Andre.  Compt.  Rend.  107,  So2— 854. 
These  experiments  were  tmdertaken  with  the  view  of 
ascertaining  what  differences  exist  in  the  estimations  of 
nitrogen  in  a  soil,  when  they  are  made  at  different  intervals 
of  time,  the  soil  being  submitted  to  varying  influences ; 
also  with  the  view  of  testing  the  stability  of  the  nitrogen. 

Three  soils  were  kept  at  the  ordinary  temperature  in  an 
atmosphere  free  from  nitrogen,  to  prevent  possible  absorp- 
tion ot  that  element,  and  from  oxygen,  the  authors  biing  of 
opinion  that  fermentations  causing  loss  of  nitrogen  cannot 
proceed  in  the  abseuce  of  oxygen. 

Each  soil  was  allowed  to  dry  spontaneously,  finely 
ground,  and  thoroughly  mixed ;  5IJ0  grms.  were  then  put 
into  a  flask  of  1  or  .5  litres  capacity,  pieviously  filled  with 
carbon  dioxide.  The  soil  was  agitated  in  this  for  some 
time,  a  continuous  stream  of  the  gas  being  passnd  to  ensure 
complete  expulsion  of  air.  The  flask  was  then  closed  with 
a  slightly  vaselined  stopper  and  left  to  itself. 

Soil  No.  1  was  the  poorest  in  nitrogen  and  also  that 
which  was  best  fitted  for  the  absorption  of  nitrogen  under 
the  favourable  circumstances  of  other  experiments;  No. 3, on 
the  other  hand,  showed  a  tendency  to  lose  rather  than  gain 
nitrogen  in  other  experiments.  The  following  table  shows 
the  results  :  — 


Soil  Xo. 

Nitrogen ;  Grms.  per  Kilo. 

Analysed  on  May  22nd. 

Analysed  on  October  3rd. 

1 
2 
3 

0-97-M) 
1-6531 
1-7440 

0-9S6U 
1-6532 
1-7760 

—A.  G.  B. 


XYI.-SUGAR.  STARCH,  GUM,  Etc. 

\eio    Methods   and    Apparatus  for    the   Munnfartttrc    of 
Sugar.     Dingl.  Polyt.  .T.  270,  173—17;). 

J.  Saciiojiel  considers  it  advisable,  after  the  thick  juice 
has  passed  through  the  animal  charcoal,  used  for  purilying 
the  former,  to  follow  up  with  the  thin  juice  and  then  with 
water  only.  By  this  means  a  much  larger  quantity  of  the 
substances  taken  from  the  thick  juice  by  the  charcoal  is 
removed  again,  than  by  mere  treatment  with  water.  At 
the  same  time  the  charcoal  retains  considerable  quantities 
of  the  lime  contained  in  the  thin  juice.  The  stronger  the 
syrup  passed  through  the  bone  charcoal,  the  more  eiiicient 
is  the  latter  in  keeping  back  organic  impurities,  with  the 
exception  of  colouring-ra-itter  ;  while  inorganic  substances 
appear  to  be  more  effectually  removed  when  the  syrup  is 
weak. 

The  article  concludes   with  a   detailed   account    of    the 
occurrence  and  use  of  strontianite. — A.  K. 


liaffinose  in  Beet  Sugar.    Deut.  Zuckeriud.  188S,  13,  1484. 

Liri'MAXx's  evidence  of  the  presence  of  raffinose  in  the 
beetroot  has  been  questioned  because  he  extracted  it- by  the 
strontium  process,  which  is  said  to  produce  raffinose  by  the 
action  of  the  strontium  hydroxide  upon  other  substances  in 
the  juice.  , 


From  the  low  diffusion  v.alue  of  raffinose  it  is  probable 
that  it  would  .accumulate  in  the  syrup  of  the  osmosis 
process ;  this  the  author  finds  to  be  the  case,  having 
extracted  the  raffinose  with  methyl  alcohol  by  Scheibler's 
process ;  he  concludes  that  raffinose  must  exist  in  the 
beetroot. 

The  mucic  acid  and  inversion  processes  for  the  estimation 
of  raffinose  do  not  give  concordant  results,  the  former 
giving  higher  values  than  the  latter ;  thus,  in  three  sugars, 
obtained  by  the  osmosis  process,  inversion  gave  5-0,6-3, 
and  8-4  per  cent,  of  raffinose  respectively,  while  the  mueic 
acid  process  gave  G- 2,  8-u,  and  10-3  as  the  values.  This 
is  doubtless  due  to  an  accumulation  of  galactose,  or  some 
such  substance,  convertible  into  mucic  acid. — A.  G.  B. 


XVII.-BREWING,  WINES,  SPIRITS.  Etc. 

Progress  in  Beer  Brewinq.     C.  .f.  Lintner.     Dingl.  Polyt. 

J.  270,  323—331. 
This  is  a  resume  of  work  done  in  the  above-mentioned 
direction  by  various  authors.  P.  Lintner  considers  that 
experiments  by  fermentation  on  a  small  scale  are  suitable 
for  distinguishing  different  kinds  of  yeast.  He  found  that 
by  fermenting  three  varieties  of  yeast  under  the  same 
conditions,  he  obtained  entirely  different  results  with  respect 
to  fermentation,  formation  of  "  head,"  clarification,  sediment, 
and  taste.  One  sample  of  fermented  wort  was  intensely 
bitter  and  astringent,  a  second,  very  pure  and  agreeable,  a 
third,  strong  but  not  pleasant  to  the  taste. 

The  action  of"UematiwnpuUulans"  in  producing  ropiness 
in  wort  is  also  discussed.  No  certainty  as  to  its  noxious 
action  can  yet  be  entertained. 

Then  follows  a  short  description  of  the  sareina  organisms 
in  regard  to  fermentation.  All  varieties  of  these  organisms 
are  killed  by  shoit  exposure  to  a  temperature  of  60°. 

In  au  article  on  "  Saccliaromijces  apiculatns,^*  C.  Amthor 
describes  its  action  on  maltose.  AVhen  the  maltose  is 
previously  boiled  with  dilute  sulphuric  acid,  this  ferment 
produces  in  one-third  the  time  about  treble  the  quantity  of 
alcohol  that  is  produced  if  the  treatment  with  acid  be  omitted. 
This  appears  to  prove  that  maltose  is  converted  into  dextrose 
before  being  fermented. 

The  taste  of  beer  after  exposure  to  sun  or  daylight  is  the 
subject  of  a  note  by  W.  Schultze,  in  which  it  is  stated  that 
Munich  and  Vienna  beer,  contauied  in  colourless  glass,  is 
very  appreciably  .affected  by  the  direct  rays  of  the  sun.  as 
evinced  by  an  unpleasant  smell  and  taste  after  a  few 
minutes'  exposure.  The  same  applies  when  this  class  of 
beer  is  exposed  to  dift'used  sunlight,  the  only  difference 
being  that  the  change  is  not  so  rapid.  I'ilsener  beer  is 
also  spoilt  by  sunhght,  but  more  slowly  than  the  above 
varieties. 

5.  liolin  and  H.  Wichmaun,  speaking  of  the  Filtration 
of  Beer  through  the  Stockheim  filter,  which  consists  of 
yellow  wood-pulp  and  white  cellulose  from  wood,  remark 
that  yeast  and  other  substances  causing  turbidity  are  mostly 
relained,  but  not  bacteria.  After  having  been  used,  the 
filtering  medium  seems  to  favour  the  growth  of  bacteria. 
Sometimes  treble  the  number  of  organisms  are  found  in 
the  filtered  beer  than  were  originally  present. — A  R. 


Analgses  of  Pure  Slierrg    Wines.     E.  Borgmann  and  W. 
Fresenius.     Zeits.  Anal.  Chem.  28,  "l — 77. 

TiiESK  analyses  were  made,  primarily,  to  determine  the 
amount  of  sulphuric  acid  contained  in  [)ure  sherries,  which 
is  iilnays  high  owing  to  the  practice  of  plastering  the 
grapes  duriug  the  preparation  of  the  must.  Kighteen 
samples  in  ail  were  analysed.  Nos.  1  — 12  were  of  the  finest 
quality,  while  Nos.  13 — 18  represent  medium  and  common 
sorts.     The  following  results  were  obtained  -. — 
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lUitar; 
Power. 

LOO  cc.  o(  Wine  conttun  in  grnis. 

— 

Alcohol. 

Ki- 
tract. 

A»li. 

Free 
Acid. 

Gly- 

Tartar. ' 

oerol. 

Sugar. 

Lime. 

Mus- 
nesia. 

Potiisli. 

Soda. 

Phos- 
jilioric 
Acid. 

Chlorine. 

Sul- 
plmiic 
Acid. 

C'Tre- 
spond- 
iiiK  to 
Potns- 

Silllll 

Sul- 

phate. 

1 

±0- 

13-82 

2-40 

0-4t 

0-32  j  0-05U     0-S3 

.. 

0-0200 

0-0235 

0-1S02 

0-0184 

0-0192 

0-0199 

0-1821 

0-39S7 

2 

-0-8 

17-88 

4-71 

0-42 

0-48     0-0572     0-05 

i-x 

0-0150 

0-0219 

0-1900 

0-0215 

0-0230 

0-0189 

0-iaw 

0- 21102 

3 

±0- 

13-28 

1-9* 

0-55 

0-83     0-1550     0-33 

•. 

U-0164 

0-0251 

0-2.'«9 

0-0124 

0-0212 

0-0205 

0-246! 

0-5307 

4 

-0-8 

18-91 

4-08 

0-63 

0-61     0-0196     0-83 

1-50 

0-0103 

0-0309 

0-2412 

0-0152 

0-0209 

0-0216 

0-2353 

0-6121 

B 

-23 

19-01 

813 

0-60 

0-43 

0-34 

4-80 

0-U140 

0-0299 

0-2555 

0-OUl 

00197 

0-0185 

0-2302 

0-5010 

« 

-0-7 

16-61 

4-05 

0-51 

0-37 

0-37 

2-25 

0-0172 

0-0227 

0-2335 

0-0138 

0-0154 

0-0164 

0-219S 

0-4782 

7 

-0-6G 

15-67 

4-U7 

0-02 

0-53 

0-E6 

1-10 

0-0192 

0-0274 

0-2778 

00157 

0-0311 

0-0216 

0-2800 

0-0094 

8 

-OS 

16-19 

3-90 

0-63 

0-52 

0-90 

•  ■ 

0-0-226 

0-0319 

0-291S 

0-0210 

0-0-281 

0  0209 

0-2991 

0-0519 

9 

±0- 

13-33 

1-93 

0-43 

0-34 

•  • 

0-21 

.. 

00150 

0-0216 

0  2071 

o-ouc 

0-0271 

.. 

0-1809 

0-4007 

10 

±0- 

13-17 

2-36 

0-06 

0-37 

^^ 

0-39 

■  . 

0-0162 

0-0314 

0-2197 

0-0131 

0-0335 

0-0215 

0-3045 

0-CC2fi 

11 

:i:0- 

12-20 

1-88 

052 

0-34 

0-25 

.. 

0-0160 

0-0230 

0-2323 

0-0213 

0-0209 

0-2-231 

0-4804 

w 

-2-7 

18-63 

6-32 

0-92 

0-71 

0-99 

•  • 

0-0028 

0-0491 

0-4178 

0-02r.9 

0-0528 

0  03J9 

0-4050 

o-ssit 

13 

±0- 

16-33 

2-75 

0-35 

0-29 

0-46 

.. 

0-0148 

0-0187 

0-1536 

0-0154 

0-0198 

0-1.34S 

0-29:h 

14 

±0- 

11 -98 

3-40 

0-34 

0-27 

0-3S 

•  ■ 

00170 

0-0191 

0-1528 

0-0200 

0-0179 

O'llM 

0-253! 

15 

±0- 

15-97 

3-51 

0-36 

0-30 

0-50 

0-0106 

0-0172 

0-1731 

0-0174 

0-0159 

., 

0-1315 

0-2802 

]« 

-0-5 

17-40 

4-71 

0-u 

0-41 

0-41 

.. 

0-0120 

0-0214 

.. 

.. 

0-0311 

.. 

0-1080 

0-.'i(i|-9 

17 

-.0 

15-61 

5-78 

0-34 

0-30 

0-27 

.. 

00164 

0  0171 

.. 

0-0416 

,, 

0-1190 

0-2.™i 

IS 

-2-8 

1720 

7-22 

0-37 

0-30 

0-14 

4-20 

00152 

0-0174 

0-178i 

0-0107 

0-0251 
0-0523 

•• 

0-1397 

0-30  to 

Mill.... 

.. 

1901 

3-51* 

0-92 

0-71  1      .. 

0-99 

4-80 

0  0228 

0-0491 

0-4178 

0-0200 

0-o:i6!i 

o-40:o 

0-8S11 

^li.l.... 

.. 

11-98 

1-93 

0-34 

0-29 

•  ■ 

0-14 

1-10 

0 -01123 

0-0171 

0-1528 

0-0110 

o-oi.>t 

0-01l!l 

0-1190 

0-2.V.I1 

Average 

•• 

15-61 

2-63 

0-49 

0-39 

..      j  0-49 

2-00 

0-0154 

0-0249 

0-2280 

0-0176 

0-0266 

0-0218 

0-2035 

0-4.M2 

•  The  ni:\xinliini,  niininuim.  and  avenuTc  of  the  extract  refer  to  the  iion-su;rar  extract.  In  ealeulatins  them  the  samples  in  wllieh  the 
ileierniination  of  »\ifar  was  omitted,  were  not  taken  into  account.  In  some  cases  the  maximum  of  non-sugar  extract  may  be  even  liijfher 
than  the  numb,'r  given.    In  example  No.  12,  for  instance,  it  is  probably  higher. 


Tn  addition  to  the  large  qunntitv  of  sulphuric  acid,  the 
jKitash  is  also  hiirh,  which  may  be  exitlaiiieil  by  the  fact 
that  the  aibleil  pypsuin  not  only  reacts  with  the  jiotassium 
bvdroj^en  tartrate  contained  in  the  must,  but  also  with  the 
potassium  coinpouiuls  remaining;  in  tlie  residue  from  the 
(.'rapes,  fonniii;;  easily  soluble  potassium  sulphate.  The 
other  mineral  eniislitni'nts  do  not  iliiVer  imtably  Crom  those 
of  other  wilier. ;  the  lime  especially  is  no  higher  than  that 
'•ontamed  in  wines  which  ha\e  not  been  plastered.  'J'hc 
high  alcohol  percenta<;es  are  probably  due  to  an  addition 
of  alrcihid,  so  that  the  alcohol  f;lycerol  ratio  is  valueless. 

— H.T.  P. 


PATENTS. 


Impriii'emeuls    in     Ihf    Manufactnre    of    Yeast.      W.    S. 
Siiuiic,  London.     Knp.  Pat.  i.'jOX,  February  2,  1888.     C(/. 

This  inveniinu  relates  to  the  preiiaration  and  troatineut  of 
rujuors  for  the  growth  of  yeast  of  a  character  similar  to 
those  deseribe<l  in  j)revious  specifications,  Kng.  I'ats. 
Il,93.i,  la.O.'iS,  anil  12,463  of  1885;  also  Kiig.  I'ats.  o4")7 
and  8K8-J  of  1886  (see  this  Journal,  1 886,  542  ;  1887,  297 
an<l  514). 

What  is  claimed  in  this  present  one  is  — 

1.  "A  process  for  the  manufacture  of  yeast  by  making 
a  liquid  infusion  of  mixed  malt  ami  grain  jiraetically  i'ree 
I'rom  solid  matter,  souring  and  fermenting  the  infusion, 
and  collecting  )eiust  from  the  feruiented  infusioa  or  fr^uu 
wort  with  which  it  is  mixed." 


2.  "The  modification  of  the  proces.s,  which  consists  in 
artificially  souring  the  material  by  addition  of  acid,  removing 
the  solid  matter,  and  fermenting." 

3.  "  The  farther  modilication  of  the  process,  which  con- 
sists in  artificially  souring  the  material  by  addition  of 
.acid,  suitably  neutralising,  and  adding  other  aeiil  or  spent 
wash,  or,  without  neutralising,  adiliiig  neutralised  spent 
wash,  removing  the  solid  matter,  and  fermenting." 

4.  "  Concentrating  the  infusion  ivfern'il  to  above  for  ib.' 
prnductiou  of  '  peptonised  maltose '  suitable  for  trauiport 
as  yeast  food." 

5.  "In  preparing  wort  to  be  treated  by  the  I'erniciit/d 
iufusion  or  solution." — J.  H. 


An  Improfcd  Prnress  for  Pnrl/'i/in;/  Alrnluil  rnnl  o/il,i'ni'nij 
Aldehi/des  <ind  Acelnni's:  J.  Y.  .lohnson,  Londiui.  Kroiii 
La  Societe  Kraneaise  des  Alcools  purs,  Paris,  Fiance. 
Eiig.  Pat.  08G9,  May  8,  1888.     6<l. 

Tins  is  a  process  for  purifying  crude  alcohol.s  by  separating 
the  alcohol  from  the  aldehydes,  acetones,  '&c.  which 
generally  accompany  it,  and  consists  in  causing  alkaline 
bisulphite  to  act  aloue  or  in  conjunction  with  snlpliite  upon 
the  crude  alcohol,  whereby  such  bisulphites  form  with  the 
aldehydes  and  acetones  crystalline  eoinbinations,  soluble 
only  with  difficulty  in  alcohol,  less  soluble  in  water,  and 
still  less  in  a  conce:. tinted  lye  or  solution  of  alkaline 
bisulphite. 

The   crude   alcohol    is  first   subjected    to   a   ])reliininary 
distillation,  whereby  a  portion  of  the  alcohol  coulainin^  the 


58 


THE  JOURNAL  OP  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


[Jan.  SI,  1SS9. 


ivl  ole  of  the  aldehydes  and  acetones  is  difetillcd  off,  leaving: 
in  the  vessel  a  ])ortion  free  from  these  impurities,  and 
which  may  bo  subjected  to  the  ordinary  processes  of  dis- 
tillation or  rectification.  The  distillate  contaiuing  the 
impurities  is  next  treated  with  an  excess  of  a  concentrated 
lye  of  alkaline  bisidphite  (30'  Be.),  whereby  the  aldehydes 
and  acetones  are  converted  into  aldehyde  and  acetone 
sulphites,  and  the  liquid  distilled,  by  which  means  the  alcohol 
is  separated  from  the  impurities.  The  distillate  is  re- 
distilled with  a  bjse,  such  as  soda,  potash,  or  lime,  to  free 
it  from  any  free  sulphurous  acid  that  luay  he  present,  the 
resulting  distillate  being  chemically  pure  alcohol.— . I.  H. 


XVIII.-CHEMISTRY  OF  FOODS,  SANITAEY 
CHEMISTRY,  AND  DISINFECTANTS. 

U)— CHEMISTRY    OF    FOOD. 

Oil  the  Nalni-e  of  Milk.    A.  Bcchamp.    Compt.  Rend.  107, 
772 — 77J.     (rreliminary  Extract.) 

TiiiiEK  questions  present  themselves  for  solution  : — 

(I.)  Is  milk  a   mere  emulsion   of  naked  fat  globules,  or 
is  each  glob\ile  provided  with  a  definite  covering? 
(2.)  Are  other  albuminoids  besides  casein  present,  and 

are  they  difterent  in  different  kinds  of  milk  '! 
(3.)   Does    milk    curdle   or   ferment   without   the  intro- 
duction into  it  of  foreign  organisms  ? 
The  htst   two  questions  are  answered  by  the  author  iu 
the  affirmative,  but  he  reserves   the  deta'led  proof  for  the 
full  memoir. 

The  first  is,  ho%rever,  dealt  with  as  follows  :  — 
Fresh  milk  or  cream  is  mixed  with  diluted  alcohol,  .and 
then  filtered.  The  albuminoids — which  are  combined  with 
the  alkalis — pass  into  the  filtrate,  while  the  fat  globules  are 
retained.  They  are  washed  with  a  weak  solution  of  am- 
n.onium  carbonate  in  dilute  alcohol,  which  does  not  .attack 
their  enveloping  membranes,  as  is  seen  when  they  are 
examined  microscopically.  These  operations  should  pre- 
ferably be  conducted  at  a  temperature  approaching  0"  C. 
'I'hus  jireiiared,  the  fat  globules  can  be  preserved  almost 
indefinitely  iu  weak  aqueous  ammonium  carbonate  or 
alcohol.  After  trituration  the  fat  can  be  dissolved  out 
by  ether  (the  membranes  being  left  easily  distinguishable 
under  the  microscope),  but  brisk  churning  is  necessary  to 
cause  the  separation  of  butter  if  only  water  be  used.  When 
heated,  a  portion,  amounting  to  at  least  1-3  per  cent,  of  the 
dry  globules,  remains  unfused,  retaining  the  butter  fat, 
however,  on  .account  of  its  spongy  structure  ;  from  this  it 
can  be  freed  by  ether.  It  appears  to  be  epidermal  iu 
character.     On  ignition  the  globules  leave  some  ash. — B.  B. 


(/J)— SANITARY  CHEMISTRY. 

H'«/t')-  fur  Teclmicul  and  Drinking  Purposes.     Gtirtner. 
V.  off.  Ges.  1888,  208. 

The  following  are  some  of  the  conclusions  arrived  at :  — 

The  water  should  be  free  from  poisonous  substances  and 
pathogenetic  organisms.  There  must  either  be  no  possibility 
of  the  presence  of  (he  above,  or  measures  must  be  taken  to 
remove  them.  The  possibility  of  infection  is  much  increased 
by  the  presence  of  human  dejecta.  When  such  impurity  is 
detected  the  local  conditions  should  be  duly  considered  in 
judging  the  water.  To  encourage  the  use  of  a  water  its 
physical  properties  and  the  nature  and  quantities  of  the  dis- 
solved substances  should  be  as  similar  as  possible  to  those  of 
a  water  locally  esteemed.  To  form  a  judgment  on  one  water 
analogous  investigations  of  several  other  waters  of  the  same 
kind,  and  from  tlie  same  district,  are  re(iuisiti'. 

Pouchet  lays  emphasis  on  the  necessity  of  using  both 
chemical  and  bacteriological  data  in  order  to  form  a  just 
opinion  of  a  water. — B.  1!. 


PATENTS. 

Improved  Means  of  Oridisiiuj  and  Decomposing  by  Elec- 
trical Action,  Organic  Matter  and  Inorganic  Salts  in 
Sewage,  Water,  and  other  Liquids.  W.  Webster,  jun., 
London.  Eng.  P.at.  1333,  January  27,  1887.  Amended 
October  9,  1888.     8(/. 

In  dealing  with  the  treatment  of  "  Sewage  and  other  impure 
liquids,"  the  use  of  iron  alone,  and  not  of  any  other  materials, 
is  mentioned  for  the  positive  electrodes.  (See  this  Journal, 
1888,  441.)— E.  T. 


Improvements  in  Apparatus  for  liquid  Purification.  W. 
Oliphaut,  Jersey  City,  U.S.A.  Eng.  Pat.  8627,  June  12, 
1887.     8rf. 

Tun  improved- form  of  apparatus  is  devised  with  a  view  to 
the  rapid  cleansing  of  the  fouled  material  used  for  filtering, 
and  also  its  rapid  removal  and  renewal.  It  consists  of  a 
closed  vessel  or  tank  in  which  suitable  material  is  disposed 
and  retained  in  such  a  manner  that  the  impure  water,  either 
with  or  without  a  defecating  reagent,  is  successfully  passed 
through  beds  of  material  of  a  finer  grade  than  the  one 
preceding.  The  impure  water  on  its  entrance  passes 
thriHigb  a  coarse  bed  downwards,  rising  afterwards  through 
finer  media.  Each  bed  is  provided  with  a  separate  cleans- 
ing pipe,  and  cleansed  by  hydraulic  force,  and  also  a 
man-hole  and  cover  for  the  removal  of  old  and  the 
introduction  of  fresh  material. — C.  C.  II. 


XIX.-PAPER,  PASTEBOARD,  Etc. 

PATENTS. 

T)ie  Majuifaclure  of  an  Iiiiprorcd  Paper  for  Use  in  ('opg- 
inq  Letters  and  the  like.  A.  F.  Stoddart,  Bristol.  Eng. 
Pat.  4341,  March  21,  1888. 

Tins  invention  relates  to  "  the  manufacture  of  an  improved 
material  or  paper  whereby  letters  can  be  shnultaneously 
blotted  and  copied.''  It  consists  in  treating  an  absorbent 
paper  with  animal,  vegetable  or  mineral  oil.  The  paper 
is  then  washed  with  dilute  alkali  or  water,  or  is  treated 
mechanically  to  remove  the  excess  of  oil. 

In  order  to  obtain  a  copy  of  a  letter  it  is  simply  necessary 
to  press  a  sheet  of  the  prepared  paper  on  the  still  wet 
original,  when  the  latter  will  be  blotted  and  copied  at  the 
same  time. — E.  J.  B. 


Treating  Vegetable  Fibrine  in  a  Manner  to  Render  it  more 
applicable  for   sundry    ihejul    Purposes.       V.     Walter, 
Stuttgart,    Germany.     Eng.    Pat.   1.3,9Gi),  September  28, 
1688.     4d. 
TiiK   inventor   claims  the   manufacture  of  a  new  material 
made  by  impregnating  cellulose  with   oils  or  grease.     The 
material  so  produced  may  be  used  as  a  substitute  for  oil- 
cloth, for  socks  of  boots,  and  other  purposes. — K.  J.  B. 


Erratum. 
This  JournnI,  December    1888,  page   863   and   864,  for 
"  Wood  Sha\'ings  "  throughout  the  abstract,  read  "  Groimd 
Wood  Cellulose." 


XX.-FINE  CHEMICALS,  ALKALOIDS. 
ESSENCES  AND  EXTRACTS. 

Use  of  Mercuric   Chloride  as  a  Therapeutic  and  Prophyl- 
actic Agent  for  Asiatic   Cholera.      A.  Yvert.      Compt. 
Rend.  107,  695. 
Forty-five  cases  of  Asiatic  cholera  in  Tonquiu,  treated 
by  the  author  with  mercuric  chloride,  in  doses  varying  from 


Jnn.3i,imj       THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


69 


0-02  —  0-04  (Trill,  por  2!  hours,  sliowcd  n  death  rate  of 
20  i>er  cent  ,  whilst  the  nveriigc  di-ath  rati-  from  the 
diseiLsv  in  that  region  was  Ct!  per  cent.  The  autlior  has 
also  tried  its  use  as  u  propliyhietic  agent,  and  in  no  ease  did 
any  signs  of  eholera  dcveUip. — C.  A.  K. 
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On  Saccharine.  Bruylants.  ./.  Pharin.  Cliiiii.  1888,  292. 
It  is  usually  supposed  that  saccharine  is  completely  elimi- 
nated with  the  urine.  The  autlior  took  doses  of  0  ■  5,  1 ,  1  •  .01), 
and  2  grins,  respectively  of  saccharine,  and  on  examining 
the  urine  of  24  hours  could  only  account  for  80  per  cent., 
82  per  cent.,  84  per  cent.,  and  88  percent,  of  the  saccharine 
token.  A  ewe  received  on  diiVerent  days,  doses  of  1,  2,  and 
5  grms.  of  saccharine  without  suffering  in  health.  The  milk 
at  lirst  contained  none,  the  second  time  traces,  and  the  last 
time  large  amounts  of  saccharine.      Saccharine  is   often 


Hn.uiifitrrocaipin  uiiJ  I'liruairpiii  J'iniii  lied  Sanilal 
Wooil.  1'.  Cazeneuve  and  li.  llugounemi.  C'oinpt.  IJeiid. 
107,  7.17-  740. 
TuK  phvsical  properties  of  these  two  suhstauces  ex'raeted 
from  red  sandal-wood  have  heen  previously  described  hy 
the  authors.     (This  .lournal,  1887,737.) 

Jlomo-ptiroiarpin,  when  heated  until  it  decomposes, 
yields  crcsol  and  a  little  catechol  (pyrocateehin).  Distilled 
over  zine  dust,  a  small  quantity  of  a  volatile  oil,  with  a 
coumarin-like  smell,  is  formed,  together  with  benzene, 
toluene,  acetylene,  ethylene,  and  carbonic  oxide.  Hydro- 
chloric acid  attacks  liomo-pterocarpin  in  the  cold,  more 
readily  on  heating,  with  the  liheraticm  of  methyl  chloride 
and  the  formation  of  a  lilack  resin  which  dissohts  in  alkalis 
to  form  a  fluorescent  solution  ;  a  small  t|uantity  of  an 
amorphous  body  is  held  in  solution  by  the  hydrochloric  acid, 
which  also  dissolves  in  alkalis  to  form  a  red  fluorescent 
solution,  and  is  regarded  by  the  authors  as  probably  belong- 
ing to  the  fluorescein  group  of  colours.  Hydrioilic  acid  acts 
similarly  to  hydrochloric  acid.  Heated  with  dilute  sulphuric 
acid  (1:10)  in  a  sealed  tube,  homo-pterocarpin  appears  to 
unilergo  an  isomeric  change,  forming  an  opacjue  yellow  resin  ; 
the  sulphuric  acid  undergoes  no  change.  Fused  with  caustic 
potash  at  250^^ — 300°,  a  volatile  oil  having  the  smell  of  cou- 
niariii  results  ;  no  fatty  or  aromatic  acid  could  be  isolated. 
Treated  with  nitric  acid  in  the  cold,  a  green,  amorphous, 
unstable  nitro-derivative  is  obtained,  which  is  decomposed 
by  boiling  water  with  the  formation  of  resinous  bodies. 
Fuming  nitric  acid  attacks  homo-pterocarpin  very  readily, 
and  a  nitro-compound  results,  which  is  regarded  as  trinitro- 
orcinol,  C.H:,(NO;)3.(OH)...  It  melts  at  1G2°,  and  yields 
a  characteristic  bariun;  salt.  Two  crystalline  bromine  deriv- 
atives result  by  treating  homo-pterocarpin  with  bromine, 
having  the  formula:  C>,H,3l!r(),;  andC.,|H|^15r,,0s ;  the  latter 
melts  at  270  .  The  composition  of  these  products  has  leil 
the  authors  to  double  the  original  formula  assigned  by 
them  to  homo-pteroearpiu  (c.  ante)  viz. : — C',.jH|.,t).|  to 
C;,H;,Oj.  Neither  phenyl  hydrazine  nor  acetic  anhydride 
have  any  action  on  the  substance  ;  this  excludes  the  presence 
of  an  alcohol,  aldehyde  or  ketone  group,  and  the  body  is 
regarded  as  an  anhydride  of  a  poly-orcinol,  the  following 
constitutional  formula  being  .suggested  as  a  probable  one: — 

CH, 


eonsiilered  an  energetic  antiseptic,  and  recommended  as  an 
addition  to  beer.  The  inithor  finds  tb;it  1  per  cent,  of  it 
does  not  preveut  tin;  alc'luilic  fermentation,  although  the 
process  is  protnieted,  whereas  an  addition  of  0M)13  per  cent, 
is  without  any  action  whatever;  2.'>  i)art3  of  saccharine 
per  luillc  cannot  prevent  the  aceiification  of  beer.  The 
pepsin  digestion  is  not  disturbed  by  saci-harine,  whereas 
the  fermentation  of  pancreatic  fluids,  which  contain  1  per 
cent,  of  if,  proeeefls  very  slo\\ly.  The  author  also  confirms 
the  fact  that  taken  as  a  medicine  it  is  le.irmless.  p'or  some 
eonsider.ible  lime  he  took  d:iil}'  do.ses  of  .'i  grms.  without 
the  least  injurious  eti'eet  ;  it  did  not  even  interfere  with  the 
digestion.     (Compare  this  Journal  1888,  688.)— S.  11. 


C,U„C     O.CH, 
-   \CH, 

ITomo-iiterocarjiin. 

Picrocaipin. — The  action  of  the  above  mentioned  reagents 
on  pterocarpin  is  siniihir  to  their  action  on  hoiuo-j)terocarpin, 
and  there  is  no  doubt  tlnit  the  former  is  a  lower  homologue 
of  the  latter,  having  the  formula  C^oHijOf,.  It  yields  a  mono- 
bromo-derivative  C~,H|.Br06. — C.  A.  K. 


The  Relations  between  Atropine  and  Ilijoscijamine.     .\.  La- 
denburg.     lier.  21,  30G.'i— 3070. 

Will,  (this  Journal,  1888,584)  found  that  hyoseyauiine  is 
enn\'erted  into  atropine  when  tri-atcil  with  dilute  alkalis  or 
when  heated  abo\-e  its  melting  point.  AVill  and  Hredig. 
who  investigated  this  subject  more  fully,  came  to  the 
conclusion  that  atropine  is  an  optically  active  base 
(a»    =  -1-89). 

The  author  prepared  atropine  aurocbloriile  from  a  sample 
of  the  purest  eoinmercial  atropine  (which  was  further 
purified   by  several  ncivstallisalions),  and  recrystallised   it 

14  times;  the  resulting   s:ilt   melted  at  about  140^,  and   an 

15  per  cent,  solution  of  the  atropine  obtained  from  this  salt 
was  optically  inacti^'C. 

When  an  8  ]i>'r  cent,  alcoholic  solution  of  commercial 
atropine  is  mixed  with  a  i\;\\  drops  of  very  dilute  soda,  and 
kcpl  for  two  hours,  the  sedation  is  .still  optically  active,  but 
if  the  ba.se  obtained  from  the  solution  he  recrystallised  several 
times,  its  rotatory  power  decreases,  ^\'hen  a  G  per  cent, 
alcoholic  solution  of  atropine  is  mixed  with  a  small  quantity 
of  soda,  and  kept  for  a  hours,  the  solution  is  optic;iIly 
active;  after  standing  for  19  hours  longer  the  solutionis 
siill  optically  active,  but  if  the  base  be  then  twice  recrystal- 
lised from  dilute  alcohol,  the  pure  compound  obtained  has 
no  rotatory  power. 

Irom  these  results  the  author  concludes  that  atropine  is 
an  optically  inactive  base,  standing  in  the  same  relation  to 
byoscyamiue  as  racemic  acid  to  levotartaric  acid,  and  that 
the  conversion  of  hyoscyamine  into  atropine,  although 
possible,  has  not  yet  heen  accomplished.  He  also  found 
that  when  atropine  aurocbloride,  prepared  from  ordinary 
atruj)ine,  is  recr3'stal!ised  many  times,  small  quantities  of" 
the  hyoscyamine  salt  are  obtained,  and  he  is  also  of  the 
opinion  that  the  supposed  conversi(ni  of  hyoscyamine  into 
atropine  results  from  the  emplovnient  of  impure  materials. 
'  — F.  S.  K. 

Narcotinc.    W.  Roser.     Ann.  249,  15G— 172. 

A  CONTixu.VTiox  of  researches  on  the  derivatives  of 
narcotinc.  (This  Journal,  1888.  518.)  The  present  paper 
deals  with  those  derivatives  which  Inive  cotarnine  for  their 
Starting  point,  and  the  author  prefers  Anderson's  method, 
for  the  preparation  of  this  substance  from  narcotinc,  by  the 
action  of  nitric  acid  in  preference  to  manganese  dioxide  and 
sulphuric  acid.  The  melting  point  of  cotarnine  is  given  !is 
132  ' — 133',  at  which  it  also  begins  to  decompose,  liy  thi- 
action  of  methyl  ioilide  on  cotarnine  a  product  is  obtained 
containing  the  two  following  substances  :  — 

(Marnine  hi/drimUdc,  C'ljHi^Ts'O;,!!!,  forms  glittering 
yellow  needles  sparingly  soluble  in  water  and  cold  alcohol. 

Colarnmuthiniiicthi/liadidcy   C\4H.joNO.,T,   is  easily  soluble 

in   hot   water,   and   crystallises   by   slow    cooling   in    long 

I   glittering   needles   of   light   yellow   colour.     On   digesting 

I   this    with    silver    chloride    the     corresponding     chloride, 

C,.,H;uN()4CI.3  llnO,  is  obtained,  and  is  distinguished  by  its 

readiness    to   form   large   clear    crystals.      (jotarnmethin- 

mcthyliodide  is  remarkable  in  being  derived  from  cotarnine, 

not   merely   by  the    .addition    of  methyl  iodide    but  by  the 

inclusion    of    a     second   methyl-group.       On     treating    the 

aqueous    solution    with    caustic  soda,  a  separation   of  oily 

drops  ensues  accompanied  by  the  smell  of  a  volatile  base. 

The  decomposition   of  the  base  of  the  salt  is  expressed  by 

I   the  equation — 
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C,,H,^^0^(0^)  =  C„H,oOj+H20+N(CH:03. 
The  oily  body  forms  on  cooling  a  white  crystalline  com- 
pound, 'C,,H,|,0^,  which,  havin^j  the  characters  of  a  ketone,  is 
termed  cotarnone.  The  volatile  base  is  trimethylamine. 
From  the  nature  of  this  change  the  constitutional  formula  of 
cotarnmethinmethyliodide  must  be  (Ci,H,,t)4")X(CH3)3f, 
and  from  a  consideration  of  the  transformation  undergone 
by  cotarniue  in  these  reactions,  the  author  draws  the 
following  conclusions  :  — 

"  The  formula  of  cotarnine  is  not  CioIIijXOj.HjO,  but 
CViHisNOi,  the  so-called  water  of  crystallisation  belonging 
to  the  constitution.     Cotarnine  is  a  secondary  base. 

"A  pyridine  group  is  not  contained  in  free  cotarn'ne,  but 
is  contained  in  its  salts." 

Cotarnone,  CiiH,oOj,  is  easily  soluble  in  alcohol,  ether 
or  acetic  acid,  and  crystallises  from  alcohol  in  rhombic 
plates,  melting  at  78".  It  is  an  indift'erent  body,  stable 
against  alkalis,  but  transformed  on  warming  with  acids  into 
dark-coloured  products. 

Co(flrHo?io.r(;«e,  CioHuOjCXOIl),  is  formed  on  warming 
cotarnone  with  hydroxylamine  hydrochloride  in  alcoholic 
solution.  It  crystallises  fiom  dilute  alcohol  in  fine  needles, 
melting  and  decomposing  at  130' — \Zi°. 

Cotainic  acid,  C'sHi^OaCCOOII);.,  is  obtained  from  cotar- 
none by  the  action  of  potassium  permanganate.  It 
crystallises  readily  from  water,  and  melts  at  178°,  with 
decomposition.  It  forms  an  acid  potassium  salt,  which,  on 
double  decomposition  with  silver  nitrate,  yields  a  neutral 
silver  salt  and  free  acid.  The  author  observes  that  hydrasti- 
nine  comports  itself  on  treatment  with  methyliodide  in  a 
manner  strictly  analogous  to  cotarnine,  yielding  a  volatile 
base,  and  an  indifferent  substance  as  final  products. 

The  formvila  for  cotarnine,  and  its  relation  to  hydro- 
cotarnine,  as  deduced  from  the  results  of  these  researches, 
may  be  thus  expressed. 

Cotarnine — 


C,HeO; 


CHO         HN(CH3) 


CH.,  ■ 


llvdroeotarnlne — 


I 
■CH., 


,CIIHOH  Hj-N(CIQ 
^cir„ ClI, 


-G.  H.  B. 


XXII.-EXPLOSIVES,  MATCHES,  Etc. 

Jiiiprotimciils  in  Ihf  E.rplnsirfs  J  nil  ml  ri/.     ().  Guttmann. 

Dingl.  roIU..J.  270,  215—223. 
H.  Gi-TTLEit  (German  Pat.  44, rt7e,  December  U;,  18S7)  has 
patented  further  improvements  in  his  charcoal  furnace. 
Th3  wood  is  introduced  into  the  furnace  in  the  form  of  pulp. 
The  improved  apparatus  cannot  be  described  in  the 
absence  of  drawings  ;  but  it  appears  to  be  an  important 
addition  to  this  special  branch  of  jiowder  manufacturing. 

Le  Boulvngii's  well  known  chronograph  lias  been  adapted 
to  meet  the  reijuirements  of  the  present  high  velocity 
of  projectiles.  The  chief  alteration  consists  in  placing 
the  wire  frames  that  are  shot  through  100  metres  apart, 
instead  of,  as  formerly,  50  ;  and  in  the  same  proportion  the 
time  recorded  is  increased.  A  special  arrangement  alloAVS 
of  the  apparatus  being  used  in  places  where  the  range  is 
less  than  100  metres. 

The  French  Explosives  Commission  has  examined  the 
conditions  which  give  rise  to  the  ignition  of  fire-damp  by 
certain  explosives. 

According  to  a  report  of  Mallard  and  Le  Chatelier 
(Revue  Industrielle,  1888,  298),  the  heat  generated  by  an 
explosion  must  exceed  2,200°  before  it  will  ignite  fire-damp. 
Kqual  parts  of  dynamite  and  soda  crystals,  or  suli)hate  of 
soda  containing  10  aq.,  or  ammonia  alum,  or  ammonium 


chloride,   when  detonated  in  an  atmosphere  of  fire-damp, 
failed  to  ignite  it  even  in  the  presence  of  coal  dust. 

Mixtures  of  nitro-glycerol  and  gun-cotton  with  nitrate  cf 
ammonium  have  a  special  advantage  because  the  nitrate  acts 
as  an  explosive,  but  depresses  the  temperature ;  the  tem- 
perature of  the  explosion  being,  in  the  case  of  nitrate  of 
ammonia  1,130",  that  of  dynamite,  nitro-glycerol,  and  gun- 
cotton,  being  2,940',  3,170°,  2,036°,  respectively.  The 
Commission  found  that  20  parts  of  dynamite  or  nitro- 
glycerol  with  80  parts  or  more  of  nitrate  of  ammonium  failed 
to  ignite  the  most  inflammable  fire-damp. 

-4.  Zeltlerha-i  introduced  a  new  electro -magnetic  exploder. 
According  to  experiments  by  I'rof.  Carl,  it  is  capable  of 
exploding  SO  detonators  at  one  time  and  weighs  only 
14  lbs. 

A  new  method  for  determining  the  percentage  of  glycerol 
in  the  crude  material  is  suggested  by  R.  Benedikt  and 
M.  Cantor.  It  is  based  on  the  observation  that  glycerol  is 
converted  into  triacetin  on  boiling  with  anhydrous  acetic 
acid.  The  triacetin  is  determined  by  dissolving  in  water, 
neutralising  with  soc^a  solution  and  titrating  buck  the 
excess. 

The  increased  demand  for  quality  and  purity  of  explosives 
has  brought  about  a  change  in  the  methods  of  manufacture 
of  the  same,  and  on  sounder  and  more  scientific  principles. 
Greater  attention  has  of  late  been  directed  to  electrical 
jdienomena  so  often  observed  during  the  process  of  manu- 
facturing gunpowder,  but  concerning  which  no  safe  con- 
clusions liave  been  arrived  at  owing  to  the  absence  of  the 
evidence  of  reliable  observers. 

The  most  imiiortaut  and  also  the  most  common  occur- 
rence is  the  accumulation  or  attraction  of  atmospheric 
electricity  during  storms.  The  buildings  of  explosive 
works,  as  a  rule,  are  detached,  and  often  in  elevated 
positions.  In  England  it  is  prescribed  that  the  lightning 
conductor  should  be  fixed  oh  to  the  Iniildiny  itself.  In 
other  countries  it  is  considered  sulEcient  to  attach  the 
lightning  conductor  to  a  high  staff  near  to  the  building, 
and  we  are  of  opinion  that  the  buildings  in  question  are 
afforded  more  protection.  In  many  cases  the  lightning 
conductor  has  been  known  to  favour  the  discharge  of 
electricity,  and  it  is  suggested  that  an  explosion  of  u 
powder  magazine  at  Salonica  occurred  in  this  way. 

As  regards  the  machinery  in  the  buildings,  precautions 
should  be  observed  against  the  accumulation  of  atmospheric 
electricity  as  well  as  from  other  sources,  more  especially  in 
the  manufacture  of  explosives,  of  which  sulphur  is  a  con- 
stituent. In  the  powder  works  of  W.  Giittler  the  sulphur 
mills  are  connected  with  the  earth  so  as  to  carry  off  the 
electricity,  and  since  this  arrangement  has  been  introduced 
the  sulphur  has  never  fired,  it  being,  previously,  a  matter  of 
constant  occurrence. 

In  another  large  powder  works  in  German^-,  not  long 
since,  an  explosion  occurred  in  the  jiress-house  after  a 
storm.  The  powder  was  between  ebou'te  plates,  and  under 
pressure  before  the  comincuccment  of  the  storm.  When 
the  storm  had  ceased,  a  workman  released  the  pressure 
and  proceeded  to  separate  the  cakes  from  each  other. 
According  to  a  statement  made  by  him  before  his  death,  a 
spark  10  centnnetres  in  length  nas  discharged  into  his 
linger  as  he  was  in  the  act  of  lifting  one  of  the  cakes. 

II'.  T.  licid  has  observed  that  warm  air  passing  over 
nitro-cellulose  generates  electricity  in  considerable  quantities. 
The  generation  of  electricity  has  been  observed  in  other 
industries  during  manufacturing  processes,  and  several 
instances  are  quoted ;  but,  according  to  the  author,  no 
instance  has  come  to  his  knowledge  which  is  of  importance 
or  which  has  caused  immediate  danger. 

The  author  considers  that  the  extensive  application  of 
rubber,  ebonite,  &c.  to  machinery  used  lor  the  manufactnre 
of  explosives  is  somewhat  hazardous.  In  England,  for 
instance,  the  shoots  of  the  separators  and  the  bed-plates  of 
the  granulating  mills  are  lined  with  rubber  composition. 
This  stuff'  has  the  advantage  that  it  wears  well,  and 
possesses  certain  elasticity  combined  with  great  strength, 
&c.,  but  under  favourable  conditions  such  a  bed-plate  might 
act  as  an  electrophorus. 

The  author  considers  the  question  of  the  accumulation 
and  attraction  of  electricity  one  which  should  receive  greater 
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nttcntioD,  and  observes  that  it  should  be  made  compulsory 
to  coniici-t  III!  iimi-hinerj-  and  iippnnitus  with  llu'  cartli  by 
couducturs  propeily  conslnictod. — C.  X.  11. 


PATKXT.I. 

Jmproreimiil.i   in  JCj-plosivr   Coinixiiiiiils.      11.  K.    Niwtoii, 

London.     Krom  A.   Kohel,    I'luis,   Kiiinco.  Kng.   I'lit. 

417?,  Ueccmbor  2,  1875.     (Third  Editiou.)  Gil. 

'I'UK  ol<ji'ct  of  this  invention  is  to  convert  at  the  onlinary 
tenipcndure,  li(piid  explosive  snbstanees,  such  as  nitro- 
glycerol,  the  nitrates  of  nietliyl,  ethyl  and  aniyl,  and 
nifrobcnzeoe  into  a  viscid  or  pasly  state  by  iucorporatiiifj 
these  with  another  substance  capable  of  gelatinising  or 
thickening  them,  such  substances  being  chosen  which 
detract  little  or  noihin;.'  from  their  explosive  force,  such  as, 
for  instance,  gnn-cottun. 

•*  Nitroglycerin  may  be  gelatinised  by  dissolving  in  it 
nitrated  cellulose,  known  as  collodioit  cotton." 

About  7  per  cent,  of  gun-cotton  is  fotniil  to  be  sufficient 
to  fiirm  ft  5(did  jelly,  "  which  is  very  sate  and  highly 
suitable  for  every  purpose  to  which  very  powerful  ctplosives 
can  be  applied.'' 

The  addition  of  nitrobenzene,  dinitrobenzene,  charcoal, 
or  ordinary  gunpowder  to  gelatinised  nitrnglyceiol  is 
proposed,  with  a  view  of  modifying  the  rapidity  of  com- 
bustion, and  also  of  lowering  the  t'lcezing  poijit  of  the 
iiitroglycorol ('.  X.  II. 


The  resulting  paste  is  spread  upon  plates  or  trays  with 
raised  edges  and  allowed  to  dry.  When  sufficiently  dry  the 
sheets  are  rolteil  out  to  the  desired  thicUness,  and  subse- 
queiitlv  cut  crosswise  by  suiiable  machinery  in  order  to  fomi 
small  cubes.  The  rapidity  of  cninbustion  of  the  ]iiiw<ler 
is  iet;irded  by  the  addition  of  camphor,  uiirobenzem', 
nilrotoluene,  paraflin,  S:c.  I5y  varying  the  proportions  of 
the  ingredients  above-named,  •'  powders  may  be  obtained 
adapted  to  suit  all  reipiireinents." — C.  N.  H. 


/itiprorcmiftfs  hi  the  ^lanufdcturr  iij  ilmrcixtl.  (>.  ISowen, 
.\.  S.  Tiunkins,  and  J.  Cobeldiek,  London.  I'-ng.  I'at. 
Il,.5:i7,  August  24,  1S87.     -Ul. 

ToK  object  of  this  invention  is  to  produce  a  charcoal  rich 
in  hydrogen,  and  suitable  for  the  numufaeturc  of  giiii- 
ixiwder.  Kor  this  purpose  wood  or  suitable  carbonaceous 
matter  is  subjected  to  a  heated  eurreut  of  air  mixed  with 
bvdrogen.  The  furnace  emphned  has  been  described  in 
Kug.  I'ats.  0O9  of  ISil  and  U.-)7  of  ISSfi.— C.  X.  II. 


fmjtroremeuts  in  Machinrs  for  the  Cumpressiaii  i>f  Guu^ 
pijicdcr,  and  fir  similar  Purposes.  A.  Greenwood,  Leeds. 
Kng.  I'at.  11,')3,  January  2J,  1888.     lid. 

TiiK  object  of  this  invention  is  to  provide  for  the  manufac- 
ture of  small  cyliudrical  or  conical  pellets,  for  use  in  rifle 
cartridges,  or  of  prismatic  or  cubical  powder. 

The  machine  works  autoiuatically  and  is  designed  to 
perform  the  following  operatiDiis  : — 

To  measure  the  quantity  of  powder  recpiired  for  each 
pellet;  to  place  this  powder  in  a  mould ;  to  insert  one  or 
more  needles  into  the  mould  and  apply  vertical  and  lateral 
pressure,  finally  withdraw  ing  the  needles,  ami  after  removal 
of  the  pressure  ejecting  the  finished  pellet.  For  details  the 
specification  and  drawings  must  be  consulted. — C.  X.  If. 

[ Hiprovemcnt.i  in  Kxplnsiie  Compounds.  C  1).  Abel, 
London.  From  H.  Schcineweg,  Dndweiler,  Gerinanv. 
Kng.  I'at.  15'J I,  February  2,  1888.     id. 

An  explosive  mixture  consisting  of  20  parts  of  dinitro- 
benzene, 80  parts  of  potassium  nitrate,  and  a  proportion  of 
ammonium  oxidate,  varying  between  a  per  cent,  and  12  per 
cent  of  the  other  two  ingredients  combined. 

The  oxalate  of  ammonia  is  added  with  a  view  of  produc- 
ing aflameless  explosive. — C.  N.  II. 


Iiiiprorfmeiils  in  the  Alaiiu/arture  of  Kjplosires,    E.  Turpin, 

t'olombes,  France.  Eng.  I'at.  4310,  March  2i),  1)!'88.  6d. 
This  invention  relates  to  an  improved  smokeless  powder  for 
firearms,  which  is  prepared  by  dissolving  gun-cotton  more 
or  less  nitrated  in  any  solvent  most  suite<t  to  the  kind  of 
giui-eotton  employed,  e,(7.,  "  nitrobenzene  aiul  other  nitro- 
bodies  of  the  aromatic  series,  aniline,  aldehydes,  amido- 
compounds  of  various  kinds,  acetone,  siilphuric,  nitric,  acetic, 
and  other  ethers."  .\lso"anmionia  in  solution  in  sulphuric 
or  other  ether,  acetone  in  solution  in  sulphcuic  or  other 
ethers  or  mixtures  of  ethers  are  suitable  fov  dissolving 
guu'cotton  more  or  les^  nitrated." 


Improvements  in  the  Method  of  Preparing  Iliyh    Explo- 
siren  for  U.te  and  in   lite  i^hortjes  of  Cartridijes  made  of' 
.suchErplosices.     .1.    W .   Uraydon,  Washington,  U.S.A. 
Kng.  I'at.  iH9»\,  May  1,  1888.     8(/. 
TiiH  object  of  this  invention  is  to   prevent  exudation  or 
other    physical    change   in    high   explosives,    "as,   for   in- 
stance, dynamite,  melinite,  and  roburite."     The  invention  is 
carried  out    by   separating   the   mass   of  explosive    into    a 
number    of    small    portions,    and    entirely    enclosing    each 
portion   in   a   separate  cnveloi)e  so   as  to    form    explosive 
pellets  which  can  he  packed   togi'ther  in  a  suitable  wrapper 
or  case  to  make  a  cartridge,  or  to  be  used  or  handled  loosely 
witliont  any  casing. 

The  purpose  of  the  invention  i^an  also  be  attaiue<l  by 
loading  the  cx]dosives  into  cartridges  eontainin;;  partitions 
which  seiiarate  it  into  small  portions.  Drawings  of 
cartridges  are  attached  to  the  speeificatiim.— C.  X.  11. 


XXIII.-ANALYTICAL  CHEMISTRY. 

A  Aew  .Spirit  Limp  for  ohlaiiihiij  lliijli  Temperatures,  a 
Suhslitute  for  the  ordinary  das  IHow  Pipe.  K.  Kosen- 
leeher.  Chem.  Zeit.  12,  1022— lf23. 
Tni-;  shape  of  the  lamp  is  that  of  the  common  Berzelius 
lam]>,  but,  instead  of  a  single  wick,  there  are  two  concentric 
circular  wicks  <(  and  li  (Fig.  1 ).  The  space  betwecu  the  two 

Fig.  1. 


-> 
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wicks  is  formed  by  platinum  foil  into  a  channel  c,  for  the 

admission  of  air  uuiler  jiressure,  which  channel  is  provided 
at  the  top  with  10  small  holes,  bored  aslant  at  an  angle  a', 
so  as  to  concentrate  the  heat  on  one  point.  The  amount  of 
air  re(iuired  is  very  small,  iiud  can  he  easily  supplied  by  a 
baud  or  foot  blower  of  medium  size.  If  the  crucible  to  be 
heated  be  introduced   into  a  fire-clay  furnace   (Kig.  2),  a 

ris.  2. 


white  heat  is  readily  attained,  and  if  the  fire-ffases  which 
escape  be  not  liliely  to  reduce  the  contents  of  the  crucible, 
the  furnace  may  be  covered  with  a  lid  d,  whereby  the  gases 
escape  in  the  direction  indicated  by  the  arrows.  It  will  he 
found  best  to  have  the  height  ot  wick  from  2  to  3  mm., 
and  the  height  of  the  flame  from  4  to  5  cm.  The  burner 
may  also  be  used  in  connexion  with  the  common  Berzelius 
lamp  by  being  screwed  down  into  the  alcohol  receiver  of 
the  lamp.— 8.  H. 

An  Apparatus  for  the  Electrolytic  Estimntiun  i,f  Metals. 

C.  Levoir.  Zeits.  Anal.  Chem.  28,  63. 
The  solution  to  be  electrolysed  is  contained  in  a  platinum 
dish  supported  on  three  metallic  knobs,  which  serve  to 
c<mduct  the  current  from  the  positive  pole  of  the  battery. 
A  smaller  platinum  dish  is  suspended  inside  the  first  dish 
bv  means  of  three  platinum  wires,  the  distance  between  the 
two  basins  being  three  centimetres.  The  tliree  wires  are 
attaclied  to  a  stouter  platinum  wire,  which  dips  into  a 
mercury  cup  connected  with  the  negati\e  pole  of  the 
battery.  The  liipiid  to  be  electrolysed  is  thus  situated 
between  the  p.-irallel  surfaces  of  the  two  dishes.  During 
the  passage  of  the  current,  the  oxygen,  liberated  on  the 
bottom  of  the  upper  dish,  bubbles  through  the  solution, 
and  keeps  it  in  constant  circul.^tion.  Every  portion  of  the 
solution  is,  tlu'refore,  brought  into  contact  with  the  negative 
electrode,  resulting  in  the  rapid  and  complete  deposition  of 
the  dissolved  metal. — H.  T.  1'. 


Estimatiim  of  Zinc  in  Presence  of  Manganese.    G.  Xenmann. 

Zeits.  Anal.  Chem.  28,  57—58. 
Tn^:  author  finds  that  Bragard's  method  for  the  separation 
of  zinc  from  formic  acid  solution  as  sulphule  in  presence 
of  iron  and  nickel,  is  also  applicable  to  the  estimation  of 
zmc  in  presence  of  manganese.  The  ratio  of  zinc  to 
manganese,  in  the  mixtures  analysed,  varied  between  wide 
limits.     The  results  obtained  were  very  satisfactory. 

— H.  T.  P, 


Arsenic  in  Preeipilaled  Calcium  Phosphate  am/  its  Esti- 
mation. H.  Fresenius.  Zeits.  Anal.  Chem.  28,  64—67. 
It  is  well-known  that  precipitated  calcium  phosphate  has 
been  used  for  some  time  with  considerable  success  as  an 
addition  to  cattle  food.  The  arsenic  generally  contained  iu 
the  hydrochloric  acid  employed  in  the  manufacture  of  the 
phosphate,  finds  its  way   into  the   latter  in  the  shape  of 


calcium  arsenite  and  arsenate,  and  if  present  in  quantity 
might  exert  an  injurious  influence  on  the  health  of  the 
cattle  fed  with  the  phosphate.  Vov  the  estimation  of  the 
arsenic  the  author  recommends  the  method  and  apparatus 
devised  by  K.  Fresenius  and  E.  Hintz.  Ten  grms.  of 
substance  are  i)laccd  in  a  retort  and  covered  with  lUO  cc. 
of  HCl  of  I '19  specific  gravity.  'When  the  precipitate  has 
mostly  dissolved,  5  cc.  of  a  cold  saturated  solution  of  ferrous 
chloride  are  added,  and  the  whole  nearly  distilled  to  drj-ness. 
The  arsenic  is  then  estimated  in  the  distillate  as  trisulphide 
in  the  usual  manner.  Twent3'-five  samples  examined  by 
this  method  were  found  to  contain  percentages  of  arsenic 
(metal)  varying  from  0-028  to  Q- 17. 

The  question  as  to  the  maximum  quantitj'  of  arsenic 
permissible  in  phosphates  used  for  feeding  purposes,  in  the 
opinion  of  the  author,  can  only  be  solved  by  a  series  of 
practical  feeding  trials  made  with  phosphates  containing 
gradually  increasing  percentages  of  arsenic. — H.  T.  P. 


'J'hc  Estimation  of  C-tpper  Electrolyticalhj.     F.  RiidorfF. 
Ber.  21,  3030. 

Ix  estimating  copper  electrolytically,  it  Is  advantageous  to 
acidify  the  solution  with  nitric  acid  ;  but  when  chlorides  are 
present,  considerable  time  is  taken  up  in  evaporating  the 
solution  with  sulphuric  acid. 

The  author  found  that  when  an  ammoniacal  copper 
solution  is  electrolysed,  the  metal  separates  in  a  spongy 
condition,  but  that  if  2  to  3  grms.  of  ammonia  or  potassium 
nitrate  be  added,  and  then  about  10  cc.  of  ammonia  for 
every  100  cc.  of  the  solution  containing  O'l — 0'3  grm.  of 
metal,  the  latter  separates  in  excellent  condition,  even  when 
the  strength  of  current  employed  \aries  between  consider- 
able limits.  The  operation  is  at  an  end  when  the  solution 
has  become  colourless. — F.  S.  K. 


Deterniinatiiin  and  Separation  of  Zinc.     J.  Riban.     Bui! 
Soc.  Chim.  50,  '518  —  520. 

See  this  Journal,  1888,  771.— C.  A.  K. 


Separation  of  Cobalt  and  Nickel  by  the  Nitrite  Method. 
M.  Eaubigny.     Compt.  Rend.  107,  685—686. 

TiiK  author  points  out  that  lead  forms  a  triple  nitrite  witli 
potassium  and  nickel,  similar  to  those  obtained  with  the 
alkaline  earths.  It  is  a  j'ellow-orange  coloured  precipitate, 
which  is  only  slightly  soluble  in  water,  even  when  acidu- 
lated by  acetic  acid.  Tlic  exact  composition  of  the  com- 
pound has  not  yet  been  determined,  but  it  is  clear  that  the 
presence  of  lead,  like  that  of  the  alkaline  earths,  must 
interfere  with  the  separation  of  cobalt  and  nickel  by  the 
nitrite  method. — C.  A.  K. 


Tin.     L.  ^■ignon.     Compt.  Rend.  107,  734—737. 

If  metallic  zinc  be  employed  to  precipitate  tin  from  a 
solution  of  stannous  or  stannic  chloride,  the  precipitated 
metal  possesses  the  ordinary  properties  of  tin,  provided  the 
solution  contains  an  excess  of  acid  ;  but  if  there  be  no  free 
acid  in  the  solution,  i.e.,  if  it  be  pure  stannous  or  stannic 
chloride,  the  deposited  tin  always  contains  some  stannous 
oxide.  The  quantity  of  the  oxide  formed  increases  with  the 
length  of  time  during  which  the  deposition  has  taken  place. 
The  presence  of  this  stannous  oxide  (SnO),  which  in  the 
samples  of  deposited  tin  examined  varied  from  22  per  cent,  to 
33  per  cent.,  renders  the  metal  quite  infusible,  and  causes  it 
to  burn  away,  when  heated  in  the  air,  without  meking. 
When  heated  to  a  red  heat  in  a  current  of  carbon  dioxide 
the  tin  sublimes  in  the  form  of  minute  globules,  whilst  a 
greyish  powder  is  also  deposited  consisting  mainly  of 
stannous  oxide.  The  specific  gravity  of  this  partially 
oxidised  metal  was  found  to  be  6-910  to  7-198  at  15°; 
examined  under  the  microscope  it  appeared  of  a  fine 
dendritic  structure,  differing  in  this  from  pure  tin,  which, 
when  precipitated  on  zinc,  consists  of  compact  needle- 
shaped  crystals. — C.  A.  K. 
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On  the  Analysh  of  Commercial  Scheelile.  K.  Rusag. 
Chcm.  Zcit.  12,  13 IC. 
AusTRAUAX  sclioelitc,  coiiimcrciiilly  known  as  the  crude 
miiteriiil  from  which  tiin;;stc'n  iind  tiingstiitrs  are  nianu- 
facturcd,  contains  as  imjiuritics,  <|unrtz,  calcinm  ciirbonalo, 
silicates,  sniphur  ore,  ami  arsenical  ores.  If  nictallie  iron 
occurs,  showing;  its  presence  liv  nia^'netic  attradion,  it  may 
be  supposed  to  owe  its  origin  to  instruments  used  in  minini; 
openitions. 

It  is  a  moot  point  whether,  in  lestin;;  the  commeroiid 
product,  it  is  prefer.ibh*  t(»  eoininenee  with  the  deeninpo- 
sitiou  of  the  tnufrslate  of  lime  by  means  of  acids,  or  with 
breaking  it  up  by  fusion  M'ith  earbonate  of  soda.  If  tlic 
latter  process  be  adopieil,  the  presence  of  silica  in  the  fused 
product  necessitates  reeiuirse  to  a  v.iriety  of  ditfienlt 
operations,  and  the  possible  fornuition  of  silicate  of  tungsten 
may  neccssitjite  further  roundabout  processes.  It  is  not 
possible  to  decompose  the  tunystate  of  calcium  by  nu'ans 
of  solutions  of  alkaline  carbonates  and  oxalates,  nor  did  tlie 
author  succeed  by  means  of  boiling  nitric  acid  in  rendering 
the  whole  of  the  tungstate  accessible  to  the  subsei|uent 
action  of  ammonia.  A  belter  result  is  obtained  with  con- 
centrated sulphuric  and  hydrochloric  acids,  which  both 
decompose  it  completely  when  heated  for  a  sufficiently  long 
time,  the  residue,  exhausted  by  water  and  ammonia, 
generally  proving  free  from  tungstatcs  when  fused  with 
soda.  Hydrochloric  acid  is  the  more  easily  applied  of  the 
two.  It  does,  it  is  true,  dissolve  a  portion  of  the  tungstate, 
but  precipitates  it  again  when  diluted. 

Hut  as  it  is  necessary,  even  w  hen  employing  hydrochloric 
acid,  to  submit  the  silicates  which  have  been  separated  to 
further  tests,  the  most  practical  method  appears  to  be  to  first 
remove  the  silica  as  tl.ioiide  of  silica,  which  may  be  done 
without  loss  ol  tungstate  by  a  mixture  of  liydrocliloric  aci<l 
and  hydrofiuolHc  acid ;  whiie,  on  the  other  hand,  by 
healing  with  fluoride  of  ammonia,  the  formation  of  volatile 
combinations  of  fluorine  and  tungsten  (also  observed  by 
Marigmic)  could  not  be  avoided. 

According  to  this  method,  from  2  to  3  grms.  of  finely- 
powdered  scheelite  are  heated  with  hydrochloric  and  hydro- 
fluoric acids  until  the  silicic  acid  and  the  excess  of  hydro- 
fluoric acid  have  entirely  evaporated.  The  dry  residue  is 
again  moistened  with  fuming  hydrochloric  acid,  diluted 
after  some  time  with  an  abumlaucy  of  hot  water,  heated  to 
boiling  point,  and  left  to  settle. 

The  tungstic  acid  which  has  separated  is  washed  without 
bringing  it  on  the  filter  by  decanting  with  hot  dilute 
hydrochloric  acid,  dissolved  in  ammonia,  and  filtered  after 
rendering  it  capable  of  filtration  by  heating  and  the 
addition  of  sal-ammoniac.  The  filtrate  is  evaporated  to 
dryness  in  a  large  flat  porcelain  dish.  The  residue  of 
tungstate  of  ammonia,  if  jmre,  would  firndy  adhere  to  the 
dish,  but  this  is  prevented  if,  during  filtration  or  afterwards, 
sufficient  sal-ammoniac  has  been  added,  and  particularly  if 
it  has  been  heateil  until  the  point  when  decomposition  sets 
in.  The  salt  is  now  transferred  to  a  large  tared  porcelain 
crucible,  any  residue  which  adheres  to  the  dish  being 
dissolved  in  ammonia,  sublimed  sal-ammoniac  (free  from 
ash)  added,  and  evaporated  as  before.  This  is  added  to 
that  in  the  crucible,  and  the  operation  repeated,  if  necessary, 
once  or  twice.  The  .sal-ammoniac  is  driven  off,  and  the 
tungstate  of  ammonia  decomposed  at  a  temperature  far 
below  the  visible  red  heat,  which  is  only  brought  to  bright 
red  at  the  end  of  the  operation. 

The  remaining  tungstic  acid  is  of  a  jmre  yellow  colour, 
provided  the  use  of  platinum  vessels  forigniti(m  be  avoided. 
Although  only  very  sparingly  soluble  in  ammonia,  fused 
with  so<la  it  dissolves  in  water  without  leaving  a  residue, 
and,  when  boiled  with  sal-ammoniac,  does  not  precipitate 
flocks  of  silicic  acid  or  alumina. — T. 


The  Detection  of  Acetanilide.     Zeits.   Anal.   Chem.   28 
10.3—104.  ' 

Various  reactions  are  given  for  the  detection  of  this  sub- 
staoce,  which  is  u.sed  medicinally  to  a  considerable  extent 
under  the  name  of  "  antifebrin."  G.  Vulpius  recommends 
the  foUowing  test.  A  few  cintigranimes  of  the  substance  are 
boiled  with  1  cc.  of  potash  solution  for  a  short  time.  A 
glass  rod  dipped  iu  a  bleaching-powder  solution   is   then 


suspeadcd  over  the  liquid ;  the  blcacbiug-powdcr  solution 
ipiickly  assumes  an  amber-yellow  colour,  especially  when 
viewed  by  transmitted  light.  I!y  reflected  light  it  hius  a 
violet  tinge,  and  after  long  boiling,  a  ilistinct  violet  colour 
is  produced.  Aniline  treated  iu  a  similar  nuinner  gives  nu 
iuiniediiitc  violet  colouration,  hut  no  iutenuediate  yellow  tinge 
is  produced.  To  iletect  acetanilide  in  urine,  \^ilpius  gi\rs 
the  following  : — The  cmu'entrated  urine  is  boiled  for  a  few 
minutes  with  IICl,  cooled,  extracted  with  ether,  the  ether 
evaporated,  and  the  residue  dissolved  in  water  and  mixed 
with  a  few  cubic  centimetres  of  an  aqueous  solution  of 
phenol,  and  half  its  volume  <if  a  1  per  cent,  solution  of 
bleaehing-powder  A  brownish  ted  colouration  is  produced, 
which  is  changed  to  a  beautiful  blue  by  aninionia. 

Yvon  heals  acetanilide  gently  with  mereurous  nitrate, 
w  hereby  a  body  is  produced  which  dissolves  witli  a  green 
cohuu'  in  alcohol. 

D.  Cclla  and  Arzenoheat  a  few  centigrammes  of  the  sub- 
stance very  gently  wiili  2 — 3  drops  of  a  solution  of  mercu- 
rcMis  nitrate,  and  after  solution  has  been  cfTected,  add  2 — 3 
drops  of  .strong  sulphuric  acid,  when  a  bloodred  (■olouration 
is  produced.  The  Ust  reaction  is  given  by  resorciuol,  phenol, 
salicylic  acid,  tannic  acid,  gallic  acid,  and  thymol,  but  not 
by  benzoic  acid. 

F.  A.  Fliiekiger  rubs  up  two  parts  of  acetanilide  with  one 
part  of  caustic  potash,  moistened  with  chloroform,  transfers 
the  mixture  at  once  to  a  test-tube,  and  heats  very  gently. 
The  mixture  turns  brown,  and  gives  oft'  the  very  charac- 
teristic smell  of  phenyl  carbamine. — H.  T.  V. 


Detection  of  Cotlon-Sceit  Oil  in  Liird.    Bishop  and  L.  Engc. 
J.  I'harni.  Chim.  1888,  348. 

Ami;i!Icax  hud  frei|ucntly  contains  as  much  as  .50 — 60  per 
ccul.  of  foreign  fats,  such  as  olciu,  "  oleomargarin,"  cotton- 
seed oil,  and  cotton-seed  stearin,  while  hard  tallow  is  added 
to  give  Ihe  product  the  requisite  consistency. 

The  best  means  of  detecting  cotlon-secd  oil  is  bv  the  use 
of  Bechi's  test,  of  Labiehe's  reaction  with  lead  acetate  and 
ammonia,  and  of  the  rise  of  temperature  with  sulphuric 
acid.     These  are  executed  by  the  authors  as  follows  :  — 

(1.)  Bechi's  lest  :- 5  grms.  of  the  clear  melted  fat  are 
heated  with  20  cc.  of  absolute  alcohol  and  3  cc.  of  an 
alcoholic  solution  of  silver  nitrate,  containing  2  gnus,  iu 
2.")0  cc,  for  10  minutes  on  the  water-bath,  with  continuous 
shaking.  In  the  presence  of  cotton-seed  oil  a  colouration 
appears,  which  may  also  be  observed  in  the  fat  itself  on 
solidifying,  and — if  the  alcohol  be  decanted  ott'aud  the  cake 
of  fat  dissolved  iu  ether  or  petroleum  spirit— in  its  cold 
solution. 

(2.)  Labiehe's  test  : — 2.1  cc.  of  a  solution  of  lead  acetate 
containing  500  grnis.  per  litre  (heated  to  about  3h'  l_\) 
are  mixed  with  25  grms.  of  the  clear  melted  fat,  and 
5  cc.  of  ammonia  (22°  B.  or  sp.  gr.  -924)  added  with 
vigorous  stirring  for  some  minutes.  The  colour  (orange- 
red)  is  oliserved  afler  24  hours. 

(3  )  IJise  of  teniperalure  with  sulphuric  acid  : — SO  grms. 
of  the  clear  fat  are  allowed  to  cool  to  about  30'  ('.,  the 
tenLperature  exactly  taken,  and  20  grms.  of  sulphuric  acid 
of  a  specific  gravity  not  less  than  1-830  run  in,  while 
the  mixture  is  stirred  vigorously  with  a  thermometer  ; 
when  the  temperature  ceases  to  rise,  it  is  read  off,  and  the 
total  rise  in  temperaiure  thus  ascertained.  Treated  thus, 
genuine  lard  gave  a  rise  of  temperature  of  35'^  C,  with  an 
acid  of  specific  gravity  of  1-837:  and  of  42"  C.  with  one 
of  specific  gravity  I  -842,  while  villi  the  former  acid  a  very 
old  sample  of  cotton-seed  oil  gave  70"  C,  and  a  new  one 
66 '  C. 

In  all  three  tests  the  age  of  the  sample  does  not  much 
affect  their  value,  though  with  Bechi's  test  a  greater  reduc- 
tion of  silver  citrate  takes  place  with  a  reiv  than  with  an 
old  oil,  and  with  Labiehe's  reaction  the  colouration  is  more 
marked  in  the  case  of  an  old  oil. 

The  authors  conclude  that  the  detection  of  colton-secd 
oil  in  lard  is  easy,  but  that  no  reliable  method  exists  for  its 
eslimaliun. 

(For  recent  papers  on  the  same  subject,  iCfthe  "  Aualjst," 
13,  161,  165,  168,  170,  172,  1811,  203.)— B.  B. 
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Detection  of  Adulterations  in  Vegetable  Fatty  Gils. 
W.  Peters.     Arcb.  Pharm.  1888,  322. 

The  following  points  arc  to  be  observed  : — 

1.  The  melting  point  of  the  mixture  ofinsohible  fatty  acids 
obtained  by  saponification  with  hydrochloric  acid  or  dilute 
sulphuric  acid.  In  pure  olive  oil  this  should  be  between 
24"  and  29"  ;  if  above  29^,  cotton-seed  oil  is  present ;  if 
below  24'',  linseed,  poppy,  or  castor  oil  is  present. 

2.  The  colour  imparted  to  a  solution  of  the  oil  in  nitric 
and  sulphuric  acids  by  the  addition  of  sugar  dissolved  in 
hydrochloric  or  nitric  acid.  This  will  detect  sesame  oil 
in  olive  and  almond  oils.  Cotto;3-seed  oil  is  coloured  by  the 
addition  of  nitric  acid  or  a  strong  solution  of  antimony 
chloride.  Rape  oil  will  reduce  alcoholic  silver  nitrate ; 
earth-nut  oil  gives  no  colour  reaction  with  acids. 

3.  The  colours  developed  by  the  elaidin  reaction.  CoUun 
seed,  sesame,  and  peach-kernel  oils  are  thus  detected  in 
olive  oil. 

4.  The  different  solubilities  of  the  fatty  acids  in  90  per 
cent,  alcohol.  Such  a  solution  of  the  fatty  acids  from 
cotton-seed  or  earth-nut  oil  solidifies  at  15'  ;  so  that  if 
these  oils  be  present  in  olive  or  almond  oil,  the  alcoholic 
solution  of  the  fatty  acids  will  become  turbid  at  15'^. 

5.  llubl's  iodine  absorjition  value  for  pure  olive  oil  is 
80*2 — 83  ;  a  higher  number  indicates  adulteration. 

—A.  G.  B. 


from  carbonic  acid  and  heavy  hydrocarbons,  were  shaken 
with  red  nitric  acid,  the  figures  obtained  were  as  follows : — 


Volume  oE  the  Gas 
after  the  Absorption. 


A  Source  of  Error  in  flic  Determination  of  Jicnzene  in 
Gas  Mi.vhins.  E.  1\  Trcadwell  and  II.  N.  Stokes. 
Ber.  21,  3131— .U.JJ. 

Bkkthki.ot  published  in  1876  (Compt.  Keud.  83,  12.55), 
H  method  for  the  analysis  of  illuminating  gas,  which  con- 
sisted in  absorbing  carbnnic  arid  hy  potassium  liydrate, 
the  '■  heavy  hydrocarbons  "  by  bromine  water,  benzene  by 
fuming  nitric  acid,  oxygen  by  an  alkalme  solution  of 
pyrogallic  acid  or  by  phosphorus,  and  carbonic  oxide  by 
cuprous  chloride.  C.  AVinkler  recommended  this  method 
in  his  "  Handbook  of  Technical  Gas  Analysis."  The 
authors  found  very  variable  figures  in  using  red  nitric 
acid,  acconling  as  the  gas  was  shaken  with  the  acid  a 
short  or  a  long  time.  An  illuminating  gas  contained 
12  per  cent,  of  carbonic  oxide  as  tested  by  ammouiacal 
cuprous  chloride;  and  when  100  cc.  of  the  same  gas,  freed 


In  order  to  discover  Avhat  constituent  of  the  gas  was 
absorbed  by  the  nitiic  acid,  the  behaviour  of  this  acid 
to  carbonic  oxide  was  investigated,  when  it  was  found 
that  nitric  acid  absorbed  carbonic  oxide  quantitatively. 
From  this  it  was  to  be  expected  that  nitric  acid  should 
absorb  carbonic  acid,  and  direct  experiments  proved  this 
to  be  the  case.  It  is,  therefore,  obvious  that  red  nitric 
acid  must  not  be  used  for  the  determination  of  benzene 
in  gas  mixtures  containing  oxides  of  carbon.  As  to  the 
use  of  bromine-water  for  the  absorption  of  gases  of  the 
ethylene  scries,  very  great  care  should  be  observed.  It 
was  found  that  bromine-water  absorl>ed  not  only  these 
gases,  but  also  benzene.  Bromine-water  is  therefore 
altogether  unsuitable  for  the  separation  of  the  "  heavy 
by<irocarb(ms "  from  benzene.  There  exists  no  process 
at  present  that  allows  ef  a  separate  determination  of 
benzene  and  the  gases  of  the  ethylene  series,  and  analysts 
must  be  satisfied  to  simply  state  the  total  sura  of  heavy 
hydrocarbons  in  their  gas  analyses. — S.  H, 


Estimation   of  Ash    iti    Coke.     F.    Stolba.      Listy  Chem. 

12,  63. 
One  grm.  of  the  finely-powdered  sample  is  mixed  with  1  grm. 
of  precipitated  silver  and  ignited  in  a  platinum  dish  at  a  red 
heat ;  incineration  proceeds  much  more  quickly  than  in  the 
absence  of  the  silver. — U.  B. 


The  Examination  of  Spirit.     H.  Borntrager.     Zeits.  Anal.  Chem.  28,  60 — 62. 

The  principal  impurities  found  in  commercial  spirit  are  aldehyde,  acetJil,  and  amy!  alcohol.     In  the  pure  state,  or  when 
present  to  a  considerable  extent  in  spirit,  these  bodies  give  the  following  reactions: — 


Aldehyde, 


Acetal. 


Amyl  Alcohol, 


1.  BoiliuR  pnint  of  the  chemically  pure  bodies 

2.  Specific  gravity  „  ., 

3.  Behaviour  with  water  


4.  Behaviour  with  chloroform 


Behaviour  on  warming  with  an  ammouiacal 

silver  solution  and  water. 
Behaviour  with    a  colourless    solution    of 

magenta  and  sodium  hydrogen  sulpliite 

m  water. 

Behaviour  with  an  equal  bulk  of  strong 

suli)hi]ric  acid. 
,  Beh:iviour  with  an  equal  bulk  of  c;iustic 

potash  solntinn  {1—3). 
,  Behaviour  with  an  equal  hulk  of  strong  ' 

sulphuric   acid,    strong    potash    solution 

hfing  subsequently  added. 

.  Behaviour  with  three  drojis  of  strong  HCl 
and  l(t  drops  of  colourless  aniline  oil. 

.  Behaviour  on  dilution  with  two  parts  of 
water,  extraction  witli  chloroform,  sepan- 
tion.ivnd  addition  of  three  drops  eoneen- 
Irated  HCl  and  H>  dro])ji  of  colourless 
aniline  oil  to  the  extract. 

.  Behaviour  with  a  strong  solution  of  potas- 
^ilnn  iodide. 


2ro. 

0'807 

Easily  soluble. 

Is  taken  up,  the  chloroform 
increases  in  vohnno  and 
sinks  to  the  bottom. 
A  silver  mirror  is  formed. 

Strons    violet    colouration, 

which  is  turned  blue  bv 

strong   HCl  (I  in  500.000 

may  be  tluis  detected). 

Strong  brown  colouration. 

Yellow  colouration, 

Considcrabk;  scj)'>mtion  of 
carbon,  with  t-light  smell 
of  acrolein  (acrylic  alde- 
hyde). 

Yellowish-red  colouration 
(in  presence  of  much 
aldehyde) . 

The  chloroform  is  coloured 
yellowihh-red  (no  reaction 
with  traces). 


Strong  browning. 


104='  C. 
0-821 

Insoluble. 
Same  as  for  aldehyde. 


Xo    mirroi".    but    traces    of 

reduction. 

?fo  colounition. 


Same  as  for  aldehyde. 

Same  as  for  ahlehyde. 

Strong  smell  of  acrolein. 

^'o  colouration. 
No  colouration. 

No  colouration. 


130*0. 
0-825 

Insoluble. 
Same  as  for  aldehyde. 

No  action. 
No  colouration. 

Same  as  for  aldehyde. 

Same  as  for  aldehyde. 

Colourless  fluid  of  agreeable 
odour. 


beautiful  raspberry  coloura- 
tion (in  presence  of  0"05 
per  cent.). 

The  chloroform  is  coloured 
deep  red  in  presence  of 
large  quantities  ;  small 
amounts  give  a  pink 
colouration. 

No  colouration. 
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The  colour  ti>ls  are  be!-t  pfrformcd  in  sraiill  porecliiiu 
(li>lie>. 

A  couiuiercial  spirit  is  tested  lor  the  above  coustituents 
most  couvciiieiitly  us  follows  : — 

I.  (I.)  A  sample  is  largely  diluUtl  with  water.  If  oilv 
(Ii'ops  colleet  on  the  .•iurfaee,  ihey  lunst  be  tested  for  acelal, 
bv  trenliug  with  strouj;  sulphuric  acid  anil  potash  (test, 
No.  9),  UD(i  for  am)l  alcohol  aecordinj;  to  test  No.  10. 

(•i.)  Another  portion  is  examined  for  aldehyde  by  means 
uf  tests  C  and  12. 

II.  If  no  sepiiration  of  oily  drops  take  place,  the  spirit 
is  examined  as  followtl  : — 

(I.)  For  aldehyde  as  in  I.  (2). 

(■J.)  Another  portion  is  diluted  with  two  parts  of  water, 
and  shaken  out  with  chloroforui.  The  chloroform  extract  is 
cvaponiteil  at  a  low  temperature,  and  the  residue  tested  for 
uuetal  and  amyl  alcohol  us  in  I.  (1 ). — H.  T.  V. 


Thr  Kstimation  of  }*ho^pltoric  Acid  in  Sweet  IViitea,  (tutl 
its  Reariini  on  the  Piiriti/  of  the  Wiiie.  W.  Fresenius. 
Zeits.  Anal.  Chem.  28,  07—71. 

TiiK  author  liuds  that  in  the  deterniiiiution  of  phosphoric 
acid  in  sweet  w  ines,  the  results  are  liable  to  be  low,  owing 
to  the  volatilisation  of  phosphorus  durinfj  ifrnition  of  the 
extract  to  ash,  caused  by  the  action  of  i;arbun  ttu 
phosphates.  The  followiiij;  numbers  were  obtained,  on 
the  ainilysis  of  Tukay  and  Malaga  wine,  by  ditl'crcnt 
methods  ; — 


Toktti".      Cupe  Wine.     Muscaii-I. 


(irius. 


PjOs  per  Cent. 


Itio  cc.  of  the  wine  contain 
.Mcohol 

Kxtnu-t 

.\sh 

Free  acid 

(-rlyccrol 

Phosphoric  acid 

KJUKar,     calcuhited 
Khicosc 


As  the  glycerol  in  u  pure  wiiic  amounts  to  less  than 
-,~th  or  even  -.-^ijths  of  the  alcohol  present,  it  will  be  seen 
fiom  the  above  imnibcrs  that  tlic  Tokay  wiue  has  beeii 
sophisticated  with  cauc  or  other  sugar.  The  other  two 
examples  may  be  looUcil  upon  as  musts  iu  which  the 
ternieutatiou  has  been  stopped  by  the  addition  of  alcohol. 

—II.  T.  P. 


KnRATIIM. 

On  page  871),  and  seciuid  line  above  tiible  in  midille  of 
second  column,  for  "  ASj.'>j  "  leiid  "  As^Sj.'' 


Tokay.         Malaga. 


1 .  ]>in-ct  estimation  in  asli 0°  o:i3r> 

Kepetition U' Otitis 

J.  After  removal  of  the  spirit  tlie  residiu- 
was  t;uit]ibl>  diluted,  fernientcd  with 
',\  IT.  f\t  \oast.  dried,  i;£uitcd  (yeast  and 
all),  and  the  Vi<>i  delcrniiucJ,  allow- 
ance bcinj?  made  for  PaO^  ui  yeast O'O-'HHt 

Bepetition '.        ir  d  ii :: 

■i.  .*»anic  as  above  (2),  only  a  very  few 
veiist  cells  beinjr  added n'ni.il 

1.  'I'lic  wine  was  e\!iiionilcJ  with  liic 
:uli])tioii  of  ()  ffniiH,  of  sodium  curlionatc 
and  :)  htlle  p<itassium  nitrate*.  lotil  the 
dried  residue  fci-adunlly  adilcci  (o  fused 
ixitussiuin  uitnitc.  'fiic  IVO.  was  deter- 
mined in  the  solution  of  the  melt O'Uf'J? 


II '(li;? 


.\.ccordiug  to  the  standards  imposed  by  List,  a.  sweet 
wine  (whether  prepared  from  dried  grapes  or  concentrated 
must)  containing  20  per  cent,  of  sugar  ought  to  contain  at 
bast  4  per  ceid.  of  non-sugar  extract  and  0'04  per  cent,  of 
phosphoric  acid.  Wines  which  do  not  answer  to  these 
londitions  are  c<msidcrcd  to  have  been  adulterated,  most 
probably  in  the  first  place  «ith  cane  sugar.  The  aiiihor 
jioints  out  that  non-concentrated  sweet  wines  can  be 
prepared  in  another  way,  nameh ,  by  adding  to  the  must, 
when  only  very  partially  fermented,  enough  alcohol  to  stop 
the  fermentation.  To  decide  whether  a  wine  has  been 
prepared  in  the  nmnner  described,  or  whether  cane  sugar 
has  been  added,  a  determination  of  glycerol  must  be  made. 
The  following  examples  are  given  :  — 

Tokay.      Cape  Wine.    Muscatel. 


vtnx 

-  11 

-  11- 

.'        i     0 

1-0543 

-  e,-b 

-  Ui 

1    II 

1'0<;53 

Pulartsatiun  :— 
Iiiicct 

A'ter  imcrsioii 

\ltcr  fcniicntation 

i  II 

{I'rom  llie  Bonid  of  Trade  Journal  ami  oilier  sources.') 


TAlilFF  CHANGES  AND    CUSTOMS 
REGULATIONS. 

Russia. 
Classification  of  Arlirles  in  Customs  'Tariff. 

Xutr.—Voai  -  3«  lbs.  avuirduiiois.    (Jolil  Rouhle  -  3s,  id. 
Russian  iiouiul  =  VWi  llis.  avnirilii|iijis. 

.Metallic  maj;iH'siiiiii  iii  n;inn\v  slrijis  for  iurlcwr  illumin-ation. — 
Scctiiin  -lis.    Duty,  1.-,  ciipecks  roIiI  ikt  Russian  pimiul. 

LiKlit  petroleum  or  "  benzol."— Section  1110,  |K)int  1.  Duty,  1  rouble 
^'old  per  poud. 

Naphthaline,  uniuuifted.— Section  16.    Duly,  li  coiwcks  gold  per 

poud  .UTOSS. 

Zinc,  in  powder.- Section  Wi,  point  1.  Duty,  13  copecks  per 
Iioiul. 

Bone  black.— Seelion  113.    Duly,  V,  copecks  per  poud. 

.\sbcslos  in  jmwder.— Section  115.    Duty.  31)  copecks  per  poud. 

Cliloric  alnminiuiM,  under  Section  IK).— Duty,  troubles  4U  copecks 
f;iild  per  poud. 

FltANCE. 

Circular  l.li-U  forbids  the  use  of  benzoic  iicid  :iiid  s!ic(  harin  m 
drinks  iind  provisions,  as  being  dangerous  to  luiilth  on  the  same 
grounds  as  salicylic  acid. 

Spain. 
Classification  nf  Articles  in  Customs  Tariff. 
\itrobcnzine.— Cate^iiry  :i2.    Duty,  10  cents,  per  kilofr. 

TlCIXIDAl). 

Modification  of  Customs  Duties. 

Oleomm-Kariue,  buttcrinc.  or  any  prepariition  of  fat,  other  llian 
hull  or  prliec— Duty,  Id.  per  lb. 

(Jrcnsotc  oil.— Duly,  1  iicr  cent,  a,!  valorem.  The  ili.iwbai  k 
loiiuerly  allowed  on  olive  oil  ouly  is  extended  U'  all  nils  p.vc-'pt 
l"troleuui.  cocoanul.  or  eiensole  "lis.  On  I  he  lirs(-in:  nlicmiil  the 
"III  drawback  of  Hi/,  per  pillnn  i^  alliiwed,  the  lallcr  Uvo  are 
cxcc|ilcd  from  the  operation  of  iliawbai  ks.  The  I'ld  rate  of  lii/. 
per  lb.  (drawback)  on  guuiiowder  is  rclaiucd. 


C6 
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Modifications   in    the  TAitiFi"   or  Austria-Hungaky 

KI-riCCTEU       UV       THE      THEAT\'     OF       COMMERtE      WITH 
SwiTZEItl.AND     (aPPLICABLIC    TO    THE    PRODUCE    OF     THE 

Ij'mted  Kingdom). 


Tariff 
Xo. 


Classiticatioii  of  Articles. 


Old  Duties.    New  Duties. 


•WO     '  Alizarine 100  kilos. 

:!W       OilfordyeiiigTur- 

key-red „ 


ris.  kr. 
lO'Oii 


Fls.  ki-. 
l-.-iO 


New  Customb  Tabii'f  of  Tasmania. 


Clii^siliciitioii  of  Articles. 


Rates  nrDiil.v 
now  levied. 


MISCELLANEOUS  TRADE  NOTICES. 

The  Profeuties  of  Sacchakin. 

With  reference  to  the  notification  published  on  l»ajre  41!)  of  Ihc 
October  tlS'is)  number  of  the  lloiiril  of  Tnide  Jourii  il.  respcctlUK 
the  properties  of  saccharin,  a  counuunication  has  been  received 
from  Dr.  C  Fahlherg,  of  Salbke  Westerhausen,  traversing  the 
statement  that  this  article  is  injurious  to  the  public  health,  and 
enclosing  n  pamphlet  entitled  "  ."V  Vindicsition  of  Saccharin,"  in 
which  the  opinions  are  quoted  of  various  medical  authorities  as  to 
the  harmlcssness  of  the  article  in  question. 


Sacchari.n  in  Bf.lgiu.m. 

.\  commission  appointed  b.v  the  Belgian  Academy  uf  Medicine 
have  come  to  the  conclusion  that  saccharin  cannot  he  considered  a 
substitute  for  sugar  in  ailments;  but  that,  .Tlthough  diffcrt-ntly 
borne  b.v  different  subjects,  it  is  not  poisonous.  They  arc  of  opinion 
also  that  it  is  not  wholly  voided  out  thi-ouph  t  he  in-ine,  and  is  liable 
lo  tiiul  its  way  into  the  milk  and  sali\a.  Consequently  tlic  Com- 
mission have  reported  tliat  in  their  judgment  all  persons  selling 
wholesale  or  retail  articles  sweetened  with  saccharin  should  be 
conijK'Ued  to  indicate  the  fact  in  a  conspicuous  manner. — Chemist 
and  Druggist. 


\  £    s.    il. 

Acid,  tartaric j  Lb.  0    0    4 

Cements,  mineral I  Cwt.  n  0    H 

Glucose I      "  0  6    0 

Glue jLl^.  «  0    1 

(Jnniiowder,  blasting ■  0  0    1 

„  sporting 0  0    ft 

I'Fl'",  loose 0  0    1 

"M.ttchcs  Inciter Cubic  foot  0  I     u 

wax  vestas "  "  ^    " 

Napldha ^'""""  "  1     " 

(111,  kerosene 0  10 

Oils,  all  kinds,  not  otherwise  enumerated ii  1    3 

„    iiicdicinal  and  iwrtumed 1-1  \  "i' ''«'. 

(Ipmm,  including  extract  of Lb.  1  0    0 

Tauits  of  every  description i    ..  "  "    •>» 

Soap,  except  fancy  and  perfumed j    ..  "  0    1 

„    fancy  and  perfumed .•  "  "    •* 

Soda,  carbonate  of out 

.Soda  cr.vstals i    •>  "  "    ^' 

Spirits,  methylated,  taken  as  proof  containing  „    .,    „ 

not  less  than  10  per  cent,  of  methyl  alcohol       (.allou        0    .i    0 

Spirits,  perfumed "  110 

Spirituous  compounds !■>•  I'cr  gallon 

'  proof  I  no  allowance 

for  under  proof). 

Spnitsoftar Gallon  0  0  G 

Starch Lb.  0  0  1 

Turpentine *^"">"'  "  ^  " 

Varnish  and  polish,  not  otherwise  enumerated           „  0  1  U 


The  following  articles  are  free  of  duty :— Acids,  carbolic,  citric, 
ninriatic.  sniphurie  ;  alum;  antimony,  in  ingots;  arsenic,  crude; 
bluestone;  carbolic  powder;  chlorolum;  coppei-as;  dye-woods  and 
dve-stulls  for  manufacturing  purposes  only ;  ink,  printing ;  creosote, 
crude-  lime,  carliolate  of;  lime,  chloride  of;  logwood:  manures; 
Muntz  metal;  mviotmlans ;  paradin  and  mineral  wax  :  phosphorus; 
pitch-  potash  and  pcarlash;  pottery  materials,  viz.,  hthai-ge,  China 
clay  CorniOi  Mnui:  felspar,  manganese,  and  oxide  of  cobalt  ;  resin  ; 
salt  rock-  sbelbu-;  soda  ash;  caustic  suda  ;  siliciile  of  suda  ;  solder 
and' soldering  fluid;  stcarine ;  sulphate  of  magnesia;  sulphate  of 
copper;  sumac;  tannin  and  t:iniiiii  exti-acts;  tar;  terra  3aponica; 
valonia';  and  veKetable  black. 


The  Manure  Act. 

La-t  February  tlie  French  Parliament  jiassed  a  law  resjiectiiig 
the  sale  of  fertilisers  which  in  luan.v  ways  resembles  the  British 
legislation  governing  the  same  subject.  The  new  law  on  January  11 
received  its  first  application  in  the  case  of  Samson  and  Cie.,  manu- 
facturers of  artificial  guano.  The  firm,  through  their  agent,  one 
lltUaud,  sold  to  one  Lanos  a  ltK)-kilo.  bag  of  manure  labelled  and  billed 
"  Guano  compost ;  2  per  cent,  nitrogen,  10  to  15  per  cent,  phos- 
phates." Lanos  comfilaincd  that  the  article  was  wrongly  described. 
Spe<-imens  were  analysed  by  expert  chemist  Idiote.  who  reported 
the  fertiliser  to  contiiin  •!' VI  per  cent,  of  nitrogen  and  IT'-SS  of  phos- 
phates, but  to  lie  :in  artificial  comiKiund  in  no  way  equal  to  natural 
guano.  The  defence  set  up  was  that  the  article  had  not  been 
described  as  guano,  but  as  *'  guano  compost,"  that  is.  a  compound 
of  like  value.  The  Seine  Correctional  Tribunal  held  that  the  word 
••  guano  "  had  evidently  deceived  Lanos  into  buying  the  article,  and 
that  the  provisions  of  the  law  had  been  violated.  In  <-oiisequciu-e, 
^lillatid  was  sentenced  in  two  fines,  50  francs  and  11  francs  respec- 
tivcl.v,  and  c:)sts.  Civil  damages  will  also  probably  follow  as  a 
matter  of  course. — Chemist  and  Druggist, 

AvEItAGE      PltICI-;S      OF       SULI'HATE      OF      Am.MONIA       AND 

XiTKATE  OF  Soda  Fon  the  Ten  Ykaiss   1879-188S. 


1      Suljdiate  of  Ammonia 
Year.  IGood  Grcv  24  per  Cent, 

f.o.b.  Hull)  ijcr  Ton. 


Kitr.ite  of  Soihi. 

In  Liverpool  05  per  C'ent. 

per  Cwt. 


£    .1.   d. 
18    8    il 


16     Oi 


ISSO 

i;i   0 

0 

14    0 

1881 

20    4 

« 

15    8 

188-2 

20    8 

6 

14    S 

1883 

1(>  11 

" 

13     I 

lS8-t 

11    il 

S 

11     2 

1885 

11    a 

11 

11  a 

1886 

11     3 

75 

10    2 

1887 

11  17 

8 

u    » 

1888 

11  18 

OS 

a   ai 

—Bradbury  and  llirsch,  Liverpool, 
Consumption  of  Nitrate  of  Soda. 




1886. 

1887. 

1888. 

Cuntmenl  cf  Kurope 

t 
Tons. 
320,000 

100,000     ' 

00,000     j 

III! 

Tons. 
627,000 

102,000 

1)5,000 

Whilst  the  shipments  for  the 
same  jieriods  have  been, . , . 

4S(i,000 
438,000     1 

648,000 
680,000 

091,000 
704,000 

( 


.):m,    il     l*iVi. 
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SULI-HATH    Ol'  Am.MuNIA. 

The  lu-utliicl lull  o(  .sulphntu  uf  iiiuuiunm  (luring  IS8S  hiis  boon   ll".."iOO  tons.     Of  tliis  i|'""ilily,   l')ii!-'l:inil  Miinplioil   •<2,i»«i;  Scotliind. 
o3,50<t ;  Irolaml,  :!,0W  ions.    The  tulitl  may  be  divnTcd  itmonK  the  ilitTercnl  industries  lis  follows ;-  ■ 

Tons. 

Gus  works S7.ui)0 

.simlc  oil  works iiuiiu 

Ironworks .ViU" 

Coke  ovens  iind  carbonising  works XW) 

117..i"ll 


I'kodiiithin,  Dklivekics,  .vxu  K.\pokts  of  Sii.i'Iiate  ok  Am-momv  ih  uino  1'ivb  Yjsaiis,   1884-88. 


18*7. 


18.S4. 


Froiiuitio.x  ; 

Kuglunil,  Seollitud,  and  li-claud,  Ironi  all  sources  .. 

UtLlVKRUiS  A.NU   KM'OKIS  : 

lii-rniitny,  Urniusrk,  Sweden,  .Ve '. 

Kninee,  Spain,  and  Italy   

Hvl»;inm  and  Holland 

.ViutTiea  and  Colonies. 


liotne  i-on<nui|)tion  Tor  iisrricnltnnil  and  cheinical 
imrpost's  (in(■luditl^  the  liijuor  used  in  various 
jiix>eesses  of  niatiufacture} 

Stocks 


Tons. 

'  Tons. 

117,0'.KI 

107,000 

»iUUli 

Xt,000 

19,001) 

ai,ooo 

IS.WH) 

lti,000 

14,000 

11,500 

ii;,ooii 

a3,20o 

S.JOO 

l.SOO 

107,000 


Tons. 

Tons. 

ln;t,oiMi 

!>7,<I00 

S4,000 

3U,U0O 

IC.OOO 

12,000 

10,000 

11,000 

10,000 

0,1100 

22,000 

21,000 

2,000 

6,000 

103,000 


07,009 


Tuns. 
S7,i)0ii 


.■)5,000 
13,000 
10,000 
7,000 

13,000 
.■),000 


87,000 


-Bradhurii  ami  Jlirav/t,  Livvrpwl, 


NlTliAlE   Ol'   .SoUA. 
SUII'MENTS,    CoNSUMi-TlON,   STOCKS,   AND    PwCES,  FICOM    1861    TO    1888. 


1S84. 


1887. 


188S. 


Slupuieuts  from  South  .\nieriran  ports  to  all  pai*ts  for 
tUu  six  mouths  endinj^Slst  i>eeember 


1)0. 


do. 


for  the  12  months  ending 
31st  Uceember 


Alloat  for  l^urope  on  31st  December 11S,000 


Slocks  in  United  Kingdom  ports  :- 
Liverpool 


],ontlon  . . . 
Out  |iorl9. 


Tons. 

Tons. 

Tons. 

Tons. 

Tans. 

Tons. 

Tons. 

Tons. 

207,000 

2114,000 

827,000 

280.000 

24,3,000 

274,000 

447,000 

41H!,000 

31!I,U00 

ITil.OUO 

507,000 

535,000 

420,000 

4;S8,0»0 

,   680,000 

<li4,000 

118,000 

102,000 

2.30,000 

100,000 

151,000 

181,0IKI 

325,000 

331,000 

2,000 

11,(IOO 

11,000 

13,5110 

18,000 

10,7IMI 

2,000 

3,500 

1,2IKI 

■450 

1,500 

2,900 

6,200 

6,300 

8,250 

1,800 

5.500 

17,350 

19,500 

14,600 

15,800 

17,000 

10,750 

9,200 

8,700 

20,000 

32,000 

31,000 

40,000 

3.3,000 

16,000 

14,500 

blocks  in  Continental  ports  on  31st  December 

Cousuuipliou  in  I'nilcd  Kingdom  for  the  six  months 
ending  31st  Deceuil)cr 


Do. 
Do. 

Do. 
Do. 


in  Continent       do. 


do. 


in  United  Kin^fdoni  for  the  12  mouths 
endinK31st  December 


Ml  Continent       ilo 
in  United  Suites  do 


do. 

do. 


Visible  supply  on  31st  Deeeinber  (incluUnii;  the 
<tuaiitily  afloat  for  Kurupe  and  stocks  in  United 
Kingdom  and  Continent) 


London  spot  price  on  31st  December 


2t.50O 
72,500 

OlJiSOO 
165,500 
55,00" 


35,000 

23.0(Mt 
09,000 

2)7,000 
00,0011 


13,000     I    130,000         116,1100 


31,000 
121,000 

99,000 

314,000 

5D,OtlO 


153,7011        2.'-.«,00«        335,000 


Per  Cut. 
14».  7W- 


I'er  Cwt. 
12«.  id. 


I'er  Cwt. 

!0s. 


27,000 
118,000 

106,000 
35S,0IHI 
5S,000 


22.000 
70,00" 

05,01  Ht 

20f',0"0 

15,0"" 


0(;,0"o 

21.000 
112,""" 

106,000 

320,000 

60,000 


50,000 

30,100 
1  t."i,ll"0 

98,000 

333,000 

65.000 


351,000        310,000        280,000     .    391,000 


Per  Cwt. 
9s. 


Pert'wI. 
Us.  id. 


Per  Cwt. 
9s. 


PerCwt. 
9s. 


63,500 

27,000 
187,00" 

102,000 

.527,0110 

65,000 


Pert;wt. 
Us. 


-W. 


M'jiU'jumcni  lO  Cu. 
D  -J. 
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MiNEKAL   PjIODCCTS    OF    THE    UNITED    STATES,    1882    TO    1887. 


1882. 


18S1. 


Quantity. 


Value. 


Quantity, 


Value. 


Quantity. 


I 


Metallic. 

Pip-irou,  spot  value  (a) Long  Tons  (6) 

Silver  (c),  coining  value Ti-oy  Ozs. 

(iold,  coining  value  ((i) .. 

Coippor  (e),  value  at  Xe-y  York  City.  Lbs. 

Lead,  value  at  New  York  City Short  Tons 

Zinc,  value  at  New  York  City „ 

Quicksilver,  value  at  8an  Francisco.  Flasks  (/) 

Nickel  (g),  \  alue  at  I'liiLiilelpliia  . . .  Lbs. 

Alnmimnni,  value  at  Philadelphia. . .  Troy  Ozs. 

Autimony,  value  at  San  Francisco...  Short  Tons 
I'latiimni,    value    (crude),   at    New 

Yoik  City Troy  Ozs. 


Total  \alne  of  nielallic  products 


Value. 


Dollars. 

Dollars. 

Dollars. 

4,llii,323 

1U6,3;)6,129 

4,395,310 

91JI1(I.2IHI 

1,097,868 

73,761,621 

3<l,l!l7,e!t5 

4«,8oii,oim 

35,7:«.«22 

4<>,2IHI,0(HI 

37,741,6(15 

1S,800,(HMI 

1,3/3,186 

33,3IKI,<«K) 

1,151, 21!t 

3IMHHI.IHW 

i,ts;iji«i 

3o,smi,(Hto 

!)l,(M«,-232 

1«,03.SII'J1 

117,151,7;P3 

lS,<l«t,807 

117,S(l.-,,4«7 

1S,106,162 

isisw 

12,(i2 1.3.7(1 

1 1.i,;i37 

12,322,7111 

13!l,Sll7 

10,537,l>42 

33,7U5 

3,6«;,li20 

3IW2 

3,311,106 

:«,5ii 

3,422,707 

52,7:12 

1,1S7,(1«2 

4«.725 

1,2.H,CB2 

31,913 

936,327 

281,(;lB 

300,777 

5S,SlK) 

32,920 

61,5511 

48,412 

..  W 

1,U«U 

873 

1,800 

1,350 

CO 

12,IHiO 

liO 

12,000 

60 

12,000 

2'Mt 

<>(M( 

2(H( 

6110 

150 

4511 

.. 

21!»,73.';,lll!l 

.. 

203,12S,S59 

, , 

186,426,071 

XOX-SIETILLHJ    l.SPOT  VALUES). 

Bituuiiiinus  coal  (/) Long  Tons 

Peimsylvaiiia  anthracite „ 

Huildiiii;  stouc 

Lime Barrels  {in) 

Pet  rok'uui „      (0 

Xatunil  pas 

remcut Barrels  (o) 

Salt ,.     (») 

Limestone  for  iron  flux Long  Tons 

South  Carolina  nhospliatc  rock ,. 

Zinc-white Short  Tons 

Mineral  waters Gallons  sold 

Borax Lbs. 

Gypsum Short  Tons 

Maiifriinese  ore Long  Tons 

Mineral  paints „ 

X(!w  Jersey  marls Short  Tons 

I'yi'itHs Long  Tons 

Vlint 

Mica Lbs. 

Corundum Short  Tons 

Sulphur „ 

I'rccious  stones 

Gold  quartz,  souvenirs,  jewcller,\',  &c 

Crude  liurytes Lon.ir  Tons 

Bromine Lbs. 

Feldspar Long  Tons 

Chrome  iron  ore ., 

Graphite libs. 

riunrspar Short  Tons 

Slate  ground  as  a  pigment Long  Tons 

<-'obalt  oxide Lbs. 

Novaculite „ 

Asphaltum Short  Tons 

Asbestos ,. 

B.utilc Lbs. 

Total  value  non-metallic  mineral  products. 

Total  value  mineral  j)roducts 

Kstimated  vhIuc  of  mineral  products  unspecified  (q) 

Grand  Total 


60,861,190 

76,076,487 

(!8,5:tl,500 

82.2:)7.800 

73,7:10,539 

77,417,0«(i 

31,:»S,264 

70,556,0il4 

3 1,336,  ten 

77,257,035 

33,175,756 

(a;,:)31,512 

21,(HH(,(HW 

,. 

2O,00((,00O 

.. 

19,(1C0,01H) 

31,(KHI,000 

21,700,000 

32,(X)0.(HHt 

19,2(10.000 

:i7,ooo.U(io 

18,500,0(10 

.3<l,033,500 

23,704,l»8 

23,41K1,229 

2j,7Kl,252 

21,089,758 

2(i,47(V291 

215,000 

475,(H)0 

.. 

l,4(j(l,00(l 

3,250,000 

.3,672,750 

4,190,(K)0 

4,2!W,500 

4,(KI0,000 

:i,720,ll()O 

6,412;173 

4,340,140 

6,192,231 

4.211,042 

6,311,937 

4,197,7:11 

3,850,000 

2,S10,000 

.3,814,273 

1,907,1.36 

3,401,9:10 

l,700,9(i5 

332,077 

],!>92,Hi2 

378,.380 

2,270,2  SO 

431,779 

2.374,784 

10,000 

700,o;io 

12,000 

810,0(M) 

13,000 

910,(XKI 

.. 

7,529,423 

l,119,(i(J3 

10,215,:i28 

1,159,143 

4,2;jH,2ill 

3;)8,!103 

6,500,000 

583,000 

7,000,000 

490,000 

3,300 

52,500 

8,000 

120,000 

10,009 

120,0(JO 

7,000 

105.(KX) 

7,000 

84,000 

7,(KK) 

8t,(Hm 

1,080,000 

510,000 

972,000 

486,000 

873,000 

4;t7..VlO 

12,000 

72.000 

25,000 

137,.-i(K) 

33,000 

173,000 

25,000 

100.000 

25,000 

100,000 

30.000 

120,00(1 

100(KIO 

250,000 

114,000 

2S3,(KI0 

147,410 

:*i8,525 

5110 

80.(100 

.550 

100,000 

600 

10S,(HM) 

(«M) 

21,000 

1,000 

■n.im 

3(K» 

12,000 

.. 

75,IHH> 

.. 

71,05(1 

.. 

82,975 

.. 

75,(J(KI 

.. 

115,000 

.. 

11*1,(100 

20,0110 

SO.OOO 

27,000 

!(IS,0((0 

23.(KHI 

10(1.000 

250,1  >00 

73.000 

301,100 

72,264 

281,10(1 

67,161 

14,tl00 

;o,0(»P 

14,100 

71,112 

l(l,!IOO 

,35,112 

2.5<X1 

50,000 

3,000 

60,000 

2,(«I0 

35.000 

425.00(1 

31,000 

575,000 

Ki.nOO 

.. 

4,'"KI 

20.000 

4,000 

20.000 

4,(100 

2(1,1X10 

2,000 

24,000 

2,000 

21.000 

2,0(J« 

30,000 

llJiSS 

32,0KJ 

1,096 

2,793 

2,000 

5,100 

3,0«0 

10,600 

3,000 

io,.-.oo 

3,()O0 

10,500 

1,2110 

:36,0OO 

l.OOO 

30,(KIO 

1,000 

:iO,(iO(i 

500 

1,800 

550 

2,000 

600 

2,000 

228,  tl0,3S0 

, , 

242,111,S89 

, . 

220,050,674 

.. 

219.755,109 

.. 

203,128,839 

.. 

186,126,074 

•• 

8,(KM(,(.HfO 

•• 

8,0(Kl,000 

•■ 

7,(M10.0(M1 

456,165,489 


453,210,748 


413,476,748 


( «.)  By  "  spot  "  value  is  meant  value  at  the  point  ol  production. 

(6.)  "  Lont;  tons  "  are  tons  of  2,240  avoirdupois  pounds.  "  short  " 
tons  are  2,000  avoirdupois  pounds. 

(c.)  l"2929dols.  per  troy  ounce. 

((/.)  20'6718  dols.  per  troy  ounce. 

(c.)  Including  copper  made  from  impoiled  pyrites. 

(7'.)  Of  76i  avoirdupois  pounds  net. 

(ff.)  Including  nickel  in  cojiper-nickel  alloy,  and  in  e.\portinl  ore 
and  matte. 

(It. I  Not  reported. 

(7. 1  Including  brown  coal  and  ltKmtc,.aiid  small  lots  uf  anthracite 
mined  elsywhere  than  in  Pennsylvania. 


(j.)  The  (commercial  product  of  bituminous  coal,  that  is,  the 
amount  marketed,  was  only  :— 


Years. 


Quantity. 


Value. 


I 

Dollars. 

1SS2 

57,963,038 

72,453.797 

!*<:! 

65,0.30,171 

78,0:16.205 

1881 

66,809,356 

70,149,824 

1S85 

63.569,284 

80,640,364 

1886 

63,.380,119 

73,534,629 

1887 

75,454,464 

91,230,752 
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MiNBBAL  Pkoduots  OP  THE  Unitbo  Statbs,  1882  TU  ISf^T—coniimird. 

1883.  1S80.  I 


Qujiiitity. 


Hbtallic.  ' 

PiK-iron,  spot  value  (a) Long  Tons  (4) 

■Silver  (<•),  cviiiiiig  value TiM.v  (lis. 

rkild.  t'oiniiiK  viiluo  (d) .. 

Copper  ((■),  value  at  New  Ynrk  City.  Lbs. 

Lead,  \  alue  at  New  York  Oil  y Short  Tons 

Zine,  value  al  New  Ynrk  City 

Quieksilver,  value  at  San  Fnmciseo  .  Flasks  {/') 

Nickel  (i?),  value  at  IMuhulelphia....  Llw. 

Aluininiuni,  value  at  Philaflelphiu  ..  Troy  O/s. 

Autimouy,  value  al  .San  Knmeiseo. . .  Sliurt  Tons 
IMatinuiu,    value    (cruje).   at    \<'w 

York  City Tniy  ()2s. 


Total  value  of  metallic  proiiuets  . 


NOH-USTALLIC  (!<rOT  VALUES). 


Bituminous  cosl  (i) 

Vennsylvnniu  anthracite  , 

Buililini;  stone 

Lime 

Petroleum 

Natural  k^s 

Cement 

Salt 


LoiiK  Tons 


Barrels  (m) 
..    (I) 


Limestone  for  irati  flux , 

South  Carolina  phosijhate  rock  , 

Zinc-white  

Mineral  waters 

liorax 

Gypsum 

Manirancse  ore 

Mineral  paints 

New  Jersey  marls 

Pyrites 

Flint 

Mica 


Barrels  (o) 

..     («) 

Long  Tons 


Corundum 

Sulphur 

Precious  stones 

Gold  qiuirtz,  souvenirs,  jewellery,  ie. 

Crude  barytes 

Bromine 

Feldsimr 

Chrome  iron  ore 

G  raphite 

Fluorspar 

Slate  ground  as  a  pigment 

Cobalt  oxide 

Novaculite 

A  sphaltum 

.\sljesto9 

Kutile 


Short  Tons 
Gallons  sold 

Lbs. 
Short  Tons 
Long  Tons 

Short  Tons 
Long  Tons 

Lbs. 
Short  Tons 


Lonff  Tons 

Lbs. 
Long  Tons 

Lbs. 
Short  Tons 
Long  Tons 

Lbs. 

Short  Tons 
Lbs. 


Total  value  non-metallii-  mineral  products 

Total  value  mineral  products 

Estimated  value  of  mineral  products  inispccifled  (17) 


Grand  Total  . 


4, 

8!i. 

1, 

nil. 


1141,522 

;>ii>,27i> 

,MS,.S7li 

'.W2,007 

1-J1I.412 

KI.08.S 

.■a,(i7:i 

277.11111 

.'l.tiXI 

50 

230 


6-1.8  Kl.tiiJS 
S4,228.54S 

4<1,OCO.IK)0 
21,8t2,IHl 

4.i.'.o,ik;o 

7.088.C5.1 

3,.'t56.95C 

4.17.851! 

!),148,t01 

S,(K,0.(l(IO 
9(1,40.1 

.S,S150 

875,000 

4'.1,(XX) 

.10.000 

It'.OOO 

l',0o 

710 


15.000 
.1111,000 

i3,i;oo 

2,700 

327,N83 

5,000 

1,975 

88,723 

1,000,000 

3,000 

300 

600 


Value. 


Dollars. 
61,712,400 

.'iI.tKHl.OOO 

.11,S01.0<KI 

18,292,999 

I0.4lil.431 

;l..-.3!l,S36 

9711,189 

i:'l.753 

■J,5.iO 

lo.lKKl 

187 


181,599.31)5 


82,347,04S 
7l'..r.71.!lks 

m.ooo.ouo 

20,000,(100 
19,193.694 
4,854,200 
8,492,500 
4,825.315 
l.i;7S,478 

2,sw.im;i 
1,0.^.0,000 

1,312,845 
180,000 

io.-.,ooo 

190,281 

4.1,675 

4.17,500 

220,.'iO0 

120.000 

llil.OOU 

10S,(M|0 

17.N75 

IRl.OtHI 

1 111,0(10 

75,(I(K) 

Wl,i«IO 

(iS.OOO 

40,000 

26,231 

22,500 

24,087 

05,.17S 

15,000 

10,600 

9,000 

2.000 


240,114,544 

181,599,365 

7,000.000 


Quantity. 


Value. 


S, 

39,445, 

1,881, 

161,2.13, 

135, 

42, 

29, 

2U, 


428.713,909 


329 
,312 
250 
381 
,02'.l 
,611 
,981 
,!l!12 


65,S10,C70 
:«,S33,077 

42,500,000 
28.110,115 

4,503,000 

7,707,081 

4,717,Ui3 

430,519 

18,000 

8,950,317 

9.778,290 

95,250 

30,193 

15,800 

800,000 

55.000 

30,000 

4O.(K)0 

(iJ3 

2,5tK1 


10.000 

t28,:i.14 

14,900 

2,000 

416,i)25 

5,000 

3,000 

1,160,000 

3,600 

200 

600 


Dollars. 

93,105,760 

51,000.(100 

3.'..0(I0,(HI0 

111,527,051 

12.667,749 

3,752.4(18 

1,0<I0.(|(UI 

127. 1. ".7 

27.000 

7,0(10 

too 


1887. 
Quantity.  Value. 


ii,n7,i4s 

41,2119,210 
I,.19C,,.10(1 
lSt.C,70,52.l 
1110.700 
5(1.340 
33,X25 
21(5.5,1(1 


Dolhlls. 

121,92.'..N(I(I 

.'.3,111, .100 

33.10(1.00(1 

21,052,110 

14,463.0(10 

4.782.:K10 

1,129,110(1 

133.2(10 

74,905 

13,5IK) 

1,818 


21 5.3(1 1,S25 


7S.Wl,0."iO 
76.119,120 
19,000,000 
21,2.W,000 
20,028,457 
9,847,130 

.vao.ooo 

4.7;ie,.585 

2.830.297 

1.872.9,16 

!,4K1,000 

1,281,070 

488,915 

428.(125 

277.(i;l6 

285,000 

400.000 

247,600 

120,000 

70,000 

ll(i,l!10 

75.000 

79.056 

40.0(1(1 

511,000 

lll.l.'.o 

71,.''>00 

.10,000 

,1,1,242 

22,.500 

30,000 

fp)  30,878 

l.i,000 

14,000 

0,000 

2,000 


(j)7.S470,S57 
(A-)37.578,747 

46,760,000 
28.249,597 

6,692,744 
7,831,962 
5,.177,000 

480,568 

18,000 

8,2.59,009 

11,0(1(1.000 

95,000 

34,524 

20,000 

000,000 

52,500 

32,000 

70,500 

600 

3.000 


15,000 

199,(l,s7 

10.200 

3.0(10 

416,000 

5,000 

2,000 

(p)  18,;M0 

1,200,000 

4,000 

150 

1,000 


260,419,283 


!)8,004,6,';6 

84,552.181 

25.00fl.000 

2:),375,0(i;) 

18.8.16.606 

1.5,8,18,500 

5,186,877 

4,093.846 

3,220,200 

1,8.16,818 

1,440,000 

1,201,473 

0.50,000 

425,000 

3.13.S1I. 

310.000 

.100,000 

210,000 

185,00(1 

142,2.50 

108,000 

100.000 

s.s.e(io 
75.000 
75,000 
01.717 
.Id.  100 

40,0(10 
3I,(HI0 
20,0(K> 
20,000 
18,771 
16,000 
16,000 
4,500 
3,000 


243,963,063 

215,364,826 

6,000,000 


283,861,942 

250,419,283 

6,000,000 


465,327,888 


542,281,220 


{k.)  The  commercial  product  of  anthracite,  that  is,  the  amount 
marketed,  was  only :— 


Y'ears. 

Quantity. 

Value. 

Dollars. 

1883 

29.120.096 

66,520,216 

188S 

31,793.027 

71,5»1,311 

18M 

30,718,29:1 

61,t38,.>86 

1885 

.12,265.121 

72,274.544 

1SS6 

32.7(11.710 

71,.5.5S,12il 

1S.S7 

3.-..273,4l2 

79,:t60,214 

(/.)  Of42itaHons. 


(m.)  Of -200  lbs.  (n.)  Of  280  pounds  net,  [Portland. 

(o.)  Of  300  pounds  fornatiinil  cement.  :ind  400  pounds  forartiticiid 

(/).)  IneludiuK  cubull  oxide  in  oiv  nnil  iniitte, 

(q.)  Inrluding.  except  where  nn  iimount  Is  speeitied  in  the  tiiMe. 
fire-cliiy,  kaulii),  fitters'  elay,  common  bricic  clay,  terra  eotlti. 
liiiildiiig  sand,  sflass  sand,  limetttone  used  as  flux  in  leiid  smeltini^. 
limestone  in  plass  making,  iron  ore  used  as  flux  in  lead  suieUinv". 
marls  (other  tlian  Xi'w  Jersey),  trypsum,  tin  ore.  iridosmim'.  mill 
buhrstone  and  stone  for  niakint;  jrriiidstone.s,  novaculite.  litlio- 
prapbic  atone,  tale  and  soapstone.  quartz,  nitrate  of  soda.  carl)onat<' 
of  soda,  sulphate  of  soda,  native  alum,  o/oeerite.  mineral  soap, 
stroutitt.  infusorial  earth  and  tripuli,  pumice-stone,  siennu.  nmbi*r, 
zinc-white,  and  mineral  waters. 

Daviii  T.  Day. 
Chief  nf  Division  of  Minint,'  Statistics, 

r.S.  CfdNitfical  Survey,  Wnshiutfluii. 
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TjIK    I\AI>I1E    Sv>"JJlCAiE. 

Chem.  Zeil.  12,  1723. 

The  owners  of  the  potash  mines  in  the  Stassfurt  district  have  formed  a  new  syndicate  tor  a  term  of  ten  years.    The  production  o(  raw 
salts  is  distributed  among  tlie  different  mines,  thus  .— 


Carnallite. 


To  be  Worked  up  |    For  Agricultural 
into  KCl  and  and 

K.SOj.  other  Purposes. 


Kaiiiite. 


To  be  Worked  up      For  Agricnltural 
into  KCl  and  and 

K^SO,.  other  Purposes. 


Koyal  Prussian  Mines,  Stassfurt 

Ducal  Anhait  Mines,  Leopoldshall 

Consohdated  Alkali  Works,  Westerregeln. 

Neustassfurt  Company,  Lbderbur? 

Potash  AVorkb,  Ascliorslelien 

Ludwig  II.  Co.,  Stassfurt 

Potash  W  orks,  Nenenburg 


Percent. 
18H 

Per  Cent, 
20 

.Centners. 
1,300 

Per  Cent. 
18i 

is;? 

20 

1,3110 

is; 

Ill's 

111 

800 

15 

llri 

.3(1 

1,800 

is; 

l*i\ 

5 

2,000 

18i 

lOH 

10 

.. 

•  • 

v}5 

a 

,       .. 

12i 

The  norma!  output  amounts  to  7,200  centners,  about  3fi0  tons  per  day.— S.  H. 


Pehuvhx  Gtr\xo. 

The  imports  into  Burope  during  the  past  six  months  amount  to 
about  14.000  tons.  The  shipments  from  Per\i  seem  to  lie  on  a  very 
limited  scale  and  point  to  the  probability  tliiil  the  deposits  are 
about  eihiiusted.— jr.  Montgomery  i(-  Co, 


Discovert  or  Kaoi.ix  in  Sweden. 

The  Swedish  Posi-ocli-Inrikes  Tithiiiiffar,  lor  11th  December 
last,  announced  the  discovery  of  a  bed  of  kaolin  of  unprecedented 
wealth  in  the  island  of  If.'  In  ploughing  the  land,  a  layer  of 
excellent  chalk  was  brought  to  light,  and  while  a  geological  survey 
was  being  made  of  tliis  chalk,  a  lower  layer  of  remarkably  line 
kaolin  or" porcelain  clay  was  unearthcil.  Specimens  of  this  clay, 
havingbccn  analysed  at  Lund,  at  Berlin. and  in  the  chemic.il  station 
at  Cbristianstad,  prove  to  be  ol  singular  purity.  The  large  extent 
of  this  deposit,  moreover,  is  of  interest,  as  jjorc^lain  clay  has 
hitherto  been  found  in  Sweden  only  in  small  iinantitics.  It  is 
expected  that  the  factory  which  has  already  liei-i:  prejiared  for  the 
mannfacture  of  articles  from  the  If  kaolin  will  prove  a  source  of 
wealth  to  the  province. 


The  Wokking  op  the  Merch.indi.se  Marks  Act. 
Sec  Board  of  Trade  Journal  for  .lanuary,  p.  8fi. 

Methylated  Spirits. 

The  latest  returns  issued  by  the  Board  of  Trade  disclose  the  fact 
that  the  number  of  gallons  delivered  from  the  bonded  warehouses 
in  the  United  Kingdom  for  methylating  purposes  has  advanced 
from  430,017  gallons  in  188H  to  505.2.'i'.i  gallons  in  18*7,  and  1)08,717 
gallors  in  im.— Chemist  and  Vrtififi'ist. 


The  Drawhack  on  Spirits  exported  as  Medicines. 

We  understand  that  the  following  instructions  have  been  issued 
to  officers  of  Inland  Itevcnne.  so  that  those  druggists  who  con- 
template exporting  alcoholic  medicinal  jircjiarations  will  lind  no 
dilliculty  in  availing  themselves  of  the  general  order  issued  in 
Xovember  1888.  We  also  bear  that  the  authorities  are  considering 
further  extension  of  facili  lies  which  are  the  logical  outcome  of  those 
recently  granted: — "'Collectors  are  now  authorised  to  grant  com- 
pounders' licences  to  makers  of  medicinal  spirits,  notwithstanding 
that  thi-y  use  metbvlaledsirii  its  or  keep  stills  for  cheniical  purposes. 
on  condition  that  the  licence  be  used  solely  in  relntiim  to  the 
prepai-ation  and  expert  of  medicinal  siiirils.  under  the  genenil 
order  of  the  Siitli  November  last,  ^^nbject  to  liiis  condition,  the 
ordinary  regulations  applicable  tii  rectiliers  and  comixmnders  using 
stiUs  need  not  lie  insisted  on  in  regard  to  such  pereons.  Collectors 
will  take  care  to  make  any  trader  to  whom  a  licence  is  issued  aware 
I  f  Ibe-c  cond'.ti"ns."— f  7/fi«i.s^  anil  Ih-nyiiist. 


Quicksilver. 


Imports. 

Exports. 

Pr 

ce. 

Highest. 

lowest. 

18*8 

Bottles. 
7.1,770 

Bottles. 
47.132 

£    s. 

11     0 

a. 

0 

£   a.  d. 

11 15    0 

1887 

Gl,212 

02,470 

11     5 

0 

C  10     II 

188fi 

5S,9C6 

Ofi.OSO 

7  10 

II 

5  13    0 

1S85 

55,153 

48,823 

i;  1.1 

0 

5  10    0 

1884 

59,970 

52,492 

G  1.1 

0 

n     2     0 

1S83 

.51.ii20 

48,997 

.1 1; 

8 

3    2    0 

1882 

45.921 

40.421 

i;   .1 

0 

5  11     0 

1.S81 

38,261 

24,S43 

7    0 

n 

0    2    0 

1880 

49,6*1 

10,070 

7  1.1 

0 

0    7     C 

1879 

33,002 

28,711 

• 

8  13 

0 

3  17    0 

Estimated  consumption  Tnited  Kingdom.  12.000  bottles  per 
annum. 

January,  1889. 

— A.  S.  Plelering,  Mhicinr/  Lane,  E.C. 

The  production  of  this  metal  seems  to  have  been  slationar.v 
during  1888  as  compared  with  1887,  although  several  of  the  com- 
ponent it«ms  have  varied  a  little.  The  increase  of  importations 
into  I'nited  Kingdom  to  09,167  bottles  for  tlie  season  ending 
30th  November,  as  against  69,811  bottles  in  the  pi-evious  season, 
may  therefoi-e  in;  attributed  to  California  and  China  denuding 
themselves  of  stock,  an  operation  that  cannot  be  repeated  this 
year.  In  fact,  we  expect  this  year's  imports  will  be  smaller  than 
for  manv  vears  past,  because  a  serious  accident  at  the  Spanish 
Alniaden  mine  will  diminish  the  supplies  from  that  quarter  to  a 
verv  considerable  extent. 

The  exports  have  fallen  off  by  about  18,000  buttles,  which  cannot 
be  accounted  for  by  any  actual  diininution  in  real  consumption,  so 
we  fully  expect  a  very  material  improvement  in  the  statistical 
position  will  Be  develo|)ed  during  tins  current  year.  The  market 
rates,  owing  to  the  exceptionally  small  exports  and  large  imports 
previously  referred  to.  have  had  a  downward  tendency,  and  would 
ha\  e  fallen  to  a  very  low  iioint  had  it  not  been  for  the  exceptional 
lirninessof  the  importers  of  Spanish,  who  for  the  past  three  months 
iiave  rigidly  maintained  the  price  of  9/.  Vts..  against  sales  in  the 
oiien  market  at  very  irregular  quotations,  atone  time  touching 
7/.  17s.  M.,  and  to-day  lieing  about  8/.  6*.  But  of  course,  this  action 
is  putting  them  into  a  position  to  control  the  rates  later  on,  when 
timid  speculative  holders  are  cleared  out.— IF.  T.  Sarijant  d-  Sons' 
Annnnf  Cirentar, 


.I:ill.  Ml.l.SSil.  ; 
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lasT. 


*«•    i 


IK80. 


I  I 

18M.     I      18«.     ,      1881. 


18SU. 


Tl 


1870. 


Production  of  Spanish* 

Italian* 

.\ii^tnnn 

Califnrninn 

Bornxof  


Uottlra. 

Bottli'S. 
.'.1.1111 

'     in,4iiO 

7.4IK) 

li.niKi 

II.IK)! 

•JS,(H»> 

33,780 

l.M!) 

1..M9 

Ucililes.  I  Bottles. 
■ls,5.)7         Vi.svi 


Bottles. 
48,li!)S 


Bottlus. 
t!U77 


]iullle.<. 
W,7lir 


Total 107  .S«2 

Ktportifponi  I'liilfd  Kiniriloni*.        i.'i.scn; 


Higli)*st  priof  of  Siutriisli. 
Iaiw«iI  pric<>  of  Spanish.. 


t     .V.    ./. 
lU  1()     0 


107.720 
lU.Otti 


8,01)0 
I  (.0011 
20,(181 

1.5.'i9 

102.107 

C11.V71 


7.8S'i 
14..-)7« 
32.07S 

1,.V.!1 

101.70:1 

.lo.'.lW 


£     s.    il.     £     s.    it. 

7  10    0       1;  17    1; 


8,010 

U.3H) 

r>Mi 

14,080 

13.700 

I'.MKIO 

31.013 

n;,725 

52,732 

1,539 

1 .550 

1.5.V.1 

10»,29n 

llfi.BOl 

118..TSa 

.-)ll.li3 1 

.'i0.0-J2 

H1.I23 

1;  I.-1     0 

£    s.    ,1. 
.'i  17    0 

£     ...    ./. 

r,   r.   0 

linttli'S. 

H,O.Si) 

3.7tl 
11.7011 
110,851 

l..-..-,o 

1  ■22.8 10 
21.S1I2 

£     .«.    </, 

7     0     0 


Bottles.     Bottle.". 
■15,.')22     ,      42,(!72 


2,i5» 

10,870 

50,020 

l..-,59 

120.130 

1II.072 

£     .«.    ./. 
7   15     0 


15    0       0  10    n       5  13    0  !     5  10    0 


1    c  . 


•  Calculatetl  Xovcmlier  to  November. 


+  Aveia^'e  I'lOiliietion. 


3.212 

12  000 

73.U-tl 

1,5.59 

i:'3.7-'7 

•J1.71II 

£     .1.    ./. 
N  1.-,     11 

5  17     0 
—l/nd. 


Lead. 


Thero  is  avnin  a  inateriat  inet*easc  in  the  imports,  and  a  small 
inerc-isc, in  the  out-turn  of  Britisli  mines.  .\  eonsiderable  siirplns 
iias  iMfU  en-attHt  whieh  is  ehielly  st<ired  in  London  wai-olmuses. 
Then' has  lK.H;n  eonsidernhle  speeulative  at^tivity.  lioth  liero  and  in 
New  York.  Freipieut  and  eoutinuous  elTorts  hav(^  lieen  made  to 
M-eurc  eontrol  of  the  markets,  hut  in  face  of  inereasinp  supplies 
there  seems  no  sound  reason  lor  sueh  a  rourse,  and  so  tar  as  we 
have  been  able  to  giither  cousidercble  losses  have  been  ineurretl  by 


the  attempt,  and  at  one  moment,  the  failure  of  an  im}>oi-taut 
speenlalor  in  Ameriea.  bronirht  aiioul  soniethini^  like  a  feeliuf?  of 
],:niie.  lint  this  bus  ffmdually  ili.^appearod.  and  the  niurkel  has  a. 
steady  appeaninee  at  llieelnse,  and  :i  lull  eousnnii.tinu  is  euntiitently 
Icoked  for  during?  this  year.  A  rise  based ,111  this  will  be  satisfactory 
to  all  parties. 

The  present  quotation  is  13^  2.*.  Oi/.,  anil  the  a\er.ijre  fur  1SS8  was 
13/.  13s.  0</. 


1888. 

1887. 

1886. 

1885. 

1884. 

188.1. 

1882. 

1881.     , 

1880. 

1870. 

Protluetion  of  British  mines  .... 

Tons. 

4.5,0O«« 

Tons. 
11 .000 

Tons. 

.10.500 

Tons. 

37,087 

Tons. 
S9.OO0 

Tons. 
39.189 

Tons. 
63.000 

1 
Tom. 
4.S..5S7 

Tons. 
3«,04!l 

Tons. 
31,035 

Importation     of     foreign     into 

132,011 
18,053 

1U,382 
H,.167 

107.S7S 
•12,388 

10S,0I13 
38,578 

100,011 
3.3,.539 

101,689 
.1.0,207 

87,711 
.17,378 

113.100 
4.1,100 

O.'i.202 
33,.-,31 

102,140 

Exports  from  United  KiiiKdom  . 

37.007 

Hi^lipst  price  of  soft  piK 

£     «.    </. 
15  15     0 

£     s.     (/. 
15  15    0 

£     s,     (1. 
13  12    6 

£    .«.     d. 
12  PI    0 

£    «.    d. 
11  10    0 

£    s.d 
13  10    0 

£    «.    d. 
U    a    0 

Id     5     0 

£     .«.     d. 
10    0     0 

£    s.    (/. 
10  10     U 

Lowest            ..          , 

12     5    0 

11  17     0 

12    0    0 

10    5     0 

10    3    It 

11  10    0 

13    5    0 

11     5    0 

14     5     0 

13     3     0 

*  Estimated.  — Jf.  7'.  Saiyiaiil  d-  s,,ii.i'  AiihikiI  Circulav. 


Taiile  showing  the  Quaxtitv  ok  I'liosi'inriis  ijii'ohtf.d 
INTO  THE  United  Jvin(iiiom   ntoM   1885  to  1887. 


1883. 


1880. 


l.s^7. 


Tons.  Tons.  Tons. 

United  States 138.844  1W,H20  lti5,275 

Canada 2I.4S4  18.009  10.101 

Duteli  West  Indies  (Curacoa. 

Aruba) 11.5.SS    1  i-.>..',sl  9,505 

British    West  Indies   (Som- 
brero. 4c.) 7.727     •  3,351  0.461 

Spain  and  Portugal 10.2.S2  5.825  t.5.012 

Belgium 35..P)3  31 .35 1  45.322 

Holland im<  2.104  I.77.S 

France 2.276  1.503  11.140 

Au-!tnilia ..  2IK)  :i50 

Germany 704 

Hayti-San  Domingo ..  2,173  ,          .I.IHI 

I 

Brn/.ils ..  ..  !          1,200 

Other  countries .197  1.0.19  l.alt 

I 

Total 238.572    I  223,111  ,       283,416 

]___ \_ 

—"  <h(r  SiippUi  nf  Phosphalen,"  Hebm.^sn  Voss. 


The  .Vnxiiai,  Tauiff  ok  l'jtici:.s    \ni>   DisfF.NSiNii 
Chauges  ^oi^   I'isussia. 

The  annual  tarilT  of  prices  and  dispelisiuff  eliarges  for  Pni>sia 
just  issued  includes  the  names  of  some  new  remedies.  It  will 
probably  be  of  interest  lo  note  the  fipurcs  at  wliieh  the  pharmacist 
IS  to  charjje  for  these  articles,  while  at  the  same  time  the  list 
iu<lieates  the  opinions  of  the  compilers  as  to  whicll  of  the  recent 
introductions  are  likely  to  continue  in  demand  : 


$.  d. 


Camphoric  acid 1  dc^riu.  0  Oi 

„            „     1  ?rni.  0  2i 

Picionitric  acid lOfrnns.  0  2 

Creolin  (liquor  antisepticus  Jeyes) .. .  In      „  0  1} 

, 1011      „  0  8 

l,:uinol 10      „  0  2 

Uuaiacol 1  grm,  j        0  2 

Piienacetin 1      „  I        0  3 

.•^ozoiodol  (siidiura  and  potassium). ..  1       ..  0  4 

Sniphonal I       ,,  0  .1 

lojrrms.  2  11 

Thalliu  tartrate 1  dcKrm.  I        0  ll.i 

With  regard  to  manipulations  the  only  novelty  is  the  inclusion 
of  a  price  for  compressing  medicines.  Tor  one  tablet,  including  all 
the  necessary  operations,  a  charge  of  \\d,  is  allowed.  The  other 
changes  are  of  slight  importance. — Chemist  and  l)rtifigii*t. 
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Tjiioi.. 

IcliUi.Vdl  hu.s  ii  rival  in  tlm  field  under  tin;  nanic  of  "Thiol." 
This  is  :'i  patent  preparation  made  from  the  paraffin  r)ils  obtained 
in  the  ilistilhition  of  peat.  Aecordin;;  to  the  speeilication  oil  is 
Iieated  to  a>'out  215^  C,  ,and  u  certain  quantity  of  sulphur  is  added. 
Sulphuretted  li.vdrocarbons  are  formed  with  disen^ia^ement  of 
sulphuri-tted  liydrogen.  From  tlie  former  tlie  sulplio-acids  arc 
formed  l)y  the  action  of  concentrated  sulphin-ic  acid,  and  from  the 
acids  tlie'vurious  salts  are  prepared.  Trials  have  been  made  with 
the  sodium  and  ammonium  salts  m  tlie  Clinic,  Berlin,  by  Dr.  Reeps  ; 
and  it  is  said  that  in  several  cases  thiol  has  lieen  found  equal  to 
ichthyol  therapeutically,  and  only  slightly  ditTerent  from  it  in 
chemical  and  physical  proiievties.— Chemist  and  Drv^f/ist* 


TltAVE    BETWEEN   SPAIN   AND    THE 
UNITED  KINGDOM. 

Imports  into  the  United  Kingdom  from  Spain. 


Pkincipal  Aeticles. 


Three  Months  ending 


Dec.  1887.  i  Deo.  1888. 


(Miemical  jirodncts  unenumerated  .Value  £ 

Copper  ore  and  regulus |^  Valulfi 

Manganese  ore [  Value  £ 

Pyrites  of  iron  or  copper [  vlule  £ 

Q"i*«lver {^l^^ 

^^-"^■'■^'""« (valuTi! 

Total  Value £ 


17,532 

12,811 

-[-.fttK 
376,4*7 

25,628 
573,974 

2,180 
3,19!1 

1,840 
5,620 

IIS.IOI 
225.8«1 

136,585 
282,382 

12,000 
1,2110 

413,782 
30,1160 

14,7ns 

88,2(15 

12,72:! 

78,31(1 

3.21,'1,1H         3,18(1,335 


ExpORT.s  OP  British  and  Irlsh  Produck  from  the 
United  Kingdom  into  Spain, 


Peincipai.  Articles, 


Three  Months  ending 


Deo.  1887.  ,  Dec.  1888. 


A1K-" U^J^'e-^ 

Oa'iutehonc,  manufactures  ot Value  £ 

;    Tons 


Cement  , 


■  i  Value  t 


Chemical  products    and    jirepara- 
tions  (including  dyestuffs) Value  £ 

Coal,  products  of  (including  naphtha 
and  paraffin) Value  £ 

Glass  manufactures   Value  £ 

Manure Value  £ 

Painters'  colours  and  materials. , ,  .Value  £ 

Paper  of  all  sorts {^Cwts.^. 

Soap (v'iru'ii 

Total  Value £ 


,501 
,805 


t,e67 

!,93S 

i,822 

7,600 

1,475 
!,091 

603 
609 


766,805 


76,910 

23,828 


3,678 

2,713 
4,711 


14,U7S 

3,871 

,3,003 

2(5,267 

10,577 

748 

1,903 

679 
684 


STATISTICS. 

Board  of  Trade  Returns, 

Exports, 


Compared  with  December  1887. 


Total.        Increase,  i  Decrease, 


e 

Articles  of  food  and  drink , , .  720,791 

Raw  materials I      1,299,735 

Cotton  manufactures '      t.708.9M 

■ 

Liueii  manufaetures I        480.020 

I 
Woollen  and  worsted  m.inu-   j 
factures 

Metals  and  ironwork 

Machinery  and  millwork. . . 

Articles  of  personal  use  . , , , 

Al  1  otlier  articles 

Net  decrease.... 


£ 
223,841 

26,317 


£ 
1  H.903 


81,1,141 


1,022,217 

•  . 

384,42(1 

2,910,069 

.. 

2.-)5,315 

1,101,988 

65,778 

w 

875,8()0 

.V 

38,.570 

5,094,529 

•• 

223,013 

18,814,209 

216,136 

1,887,391 
210,136 

1,671,266 

Imports, 


Compared  witji  December  1887. 


Total. 

Increase. 

Decrease. 

£ 

£ 

43,528 
720.135 
270,526 

2,280,035 

876,4.34 
361,018 

£ 

Articles  of  food  and    drink 

12,457,038 

2,711,994 

2,022,.36S 

.501,963 

10,"^00  838 

Articles  of  food  and    drink 
(dutiable) 

Metals 

Chemicals 

Raw    materials    for    textile 

1,040 
194.710 

Raw     materials    for    other 

2.844,492 
4,638,882 
2,297,972 

Manufactured  articles 

Miscellaneous  articles 

•  • 

37,940,625 

4,051,676 
285,024 

286,024 

3,7(;6,652 
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*  Tlic  iliitos  Kivcn  iiro  tho  ilatos  of  the  OtUcitil  JouniitlH  in  which 
ac.'optaiu'oij  of  tho  Complete  Spooitications  are  advortitteit.  Com* 
pluto  SiHviltcntions  thus  atlvortisod  u^  accoi)te(l  arc  o|)cii  to 
inspoi'tioii  at  thi*  Patent  OlUce  immedititvly.  and  to  opposition 
within  two  months  of  tho  said  datos. 


-GENKRAL   PLANT,   APl'AKATlIS,   and 
MACHINERY. 

APPLICATIONS. 


1S.74!>.  W.  Mattliows  and  J.  Yatos.  Manohostor.    Apparatus  f.ir 
prMlucii]tf  spray.    DtM'iMiilH'v  2*2. 

IS.Tritt.  M.  Sujitli,  ^fiuu-ht'ster.    Aj)paratns  for  supplyiiip  tncl  In 
I).-. 


lioilcr  aiiil  itth<-r  riirn;i 
IS.TSI.  H.  J.  Hodc. 


f'MlluT 

iiiid  \V.  T.  Rjimsd.Mi. 


*p  Class  XVII. 


Is.sos.  W.  A.  Ri<'linrds.  Liverpool.  Improvements  in  or  appor- 
laining  to  rentrifii^tl  lilters.     December  2(. 

is.sfio.  H.  J.  Allison.— From  the  Casamiijor  Filter  Co.,  I'nited 
St.i*es.  .\pparatus  for  elearisint;  lilterine  media.  (Complete  Si)eci* 
lie.'ition.    I>ecL'mber  il . 

IS'.d".  E.  K.  Musprat land  J.  H.  Lewis,  London.  Improvements 
in  apiKtnitus  or  vessels  for  uso  in  the  absorption  of  ;^es  by  liquids. 
Deeniiber  27. 

IS.lilS.  V.  Popp.  London.  Improved  methods  and  apparatus  for 
iililisin;;  eonipressed  air  for  the  pi-oduetion  of  cold.    December  I'vS. 

ls.!)i».  G.  C.  Dyniond.— From  the  Ai!ratcd  Fuel  Co..  United  States. 
InipiMveiiients  inor  rclatiii!?  to  furnaces  for  utilising  hytli-oearbon 
'  as  fuel,  and  in  burners  and  operating  devices  applieabio  theri'fnr. 
Deoomber  W. 


\*,K~4.  U.  Poolo  Koi',  Liverpool. 
nituriiii?  water  and  other  liquids. 


Improvements  in  apparatus  fur 
December  2.s. 


18.!)10.  J.  R.  WiKhain.  London.  Improvements  in  illuminants  for 
lifrlit houses,  beacons,  and  like  places.    December  27, 

1S.!118.  J.  Ninimo  and  J.  .Scotland,  Ghisfiow.  Improvements- in 
the  mannfaeture  of  eoke,  and  in  ilie  ovens  and  appiiiiitus  employed 
theivfor.    December  27. 

18,9.'>4.  G.  C.  Dyinond.-Froni  the  Aerated  Fuel  Co.    ,%<!  Class  I. 


1880. 

50.  C.  F.  Clans,  Loiubm.  Impiovoineiits  in  tho  production  of 
raiituresof  hydrogen  and  carbonic  oiido,  and  in  obtaining  hydro- 
Ken,  carbonic  oxide  or  cjirbonic  acid,  each  si'verally;  also  obtaiiiin;; 
certain  by-pro<luets.    Jiuinary  1. 

!Hi.  S.  G.  Kliodcs.  Lonilon.  Imjirovements  n-latinK  to  "  fire-balls  " 
for  use  as  artificial  fuel  m  pi-s  st"vcs  and  grates,    .fanuary  2. 

111.  W.  P.  Richards,  Glyncollen.  Impnivemcnts  in  the  treatment 
of  anthracite  small  coal  or  ciibn.    .Iimuary  ■'!. 

2ts.  B.  Clark  andJ.  W.  T.  Stephens,  CirdilT.  Improvements  ill 
the  manufactni'e  of  artilicial  fuel.    .lainuiry  5, 

:)2!>.  T.  Wrench,  Liverpool.  Ini|n-ovemcnls  in  liieliKhters, 
■luiiiiitry  s. 

HI.  .1.  S.  Chapman,  London.  Improvements  in  appliances  and 
compositions  to  bo  used  therewith,  for  liKliting  lires,  and  otiier 
lighting  purposes.    .laiiiiary  0. 

:A\.  K.  Pierce  and  F.  .^!irls,  Manchester.  Improvements  in 
appliances  for  and  method  of  increasing  the  illnminafing  power  of 
Kns,  oil,  and  similar  lights.    .laniiary  11. 

.'I'.iil.  ,1.  T.  Key,  London.  The  manufacture  of  gas  from  water  for 
niannractiu-ing,  illuminating,  and  other  puriioses.    .lar.nary  12. 

7o.'J.  H.  S.  Maxim,  London.  Iiiiproveiiients  ill  and  i-elating  to 
iippanitus  for  earburctting  gas.    .Tamiary  Jt. 

7tJS.  J.  O.  Spong,  London.  An  improved  constniction  of  giis- 
carbiirclting  appanitus.    Januar.v  15. 

!)()0.  Flemings  Oil  and  Chemic.il  Co.,  Lim.,  and  G.  H.  Feuner. 
Lonilon.  .\n  improved  construction  of  moulds  tor  casting  rei^tan- 
gnlar  slabs  of  miphtlialine  or  like  material.  Complete  Specification. 
January  17. 

i)!i.i.  W.  B.  Westlake,  Swansea.  Improvements  in  machiiierv  or 
ajipamtus  for  the  niaiiiifactiire  of  perforated  fnd,    .Inniiary  1'.).' 

1011.  W.  B.  Westlake.  Iinproveineiits  in  maehiiiery  or  appiiniliis 
for  the  maimfacture  of  perforated  fuel.    .lanuaiy  lii. 


10,057.  E.  Dobson,  London.  Improvements  in  apparatus  or  ' 
appliances  for  consumine  or  preventing  smoke  in  fliriiacies.  Dc-  I 
I iliorSl. 

issn. 

.34.  T.  Slailer,  London.  Improvements  inappai-atus  for  evaporatiii:r 
liquids,    .laiiuary  1. 

M.'l.  W.  lAwronee,  London.  Improvements  in  apparatus  for 
distillatory  anti  other  purposes.    January  2. 

499.  F.  H.  Dancliell,  London.  Improvements  in  means  or 
apjiaratus  for  separating  solid  matters  from  liqiiifls.    January  10. 

117'!.  I*,  de  JIol  and  .\.  Gcrken,  London,  Improvements  in  filteis. 
January  It. 

tSSl.  Tho  Xative  Guano  Co.,  Limited,  and  C.  E.  Bftbinson,  London, 
Improvements  in  appanitas  for  measuring  liquids.    January  14. 

7s,'i.  H.  H.  Lake.— From  J.  M.  Duncan,  United  States.  Improve- 
ments in  appanitus  for  evaporating  brine,  and  for  similar  purpo.ses. 
Ceinplete  Specification.    January  1(1. 

821.  H.  B.  Higginson.— From  H.  P.  Higginson,  New  Zealand. 
Improvements  in  or  connected  with  apparatus  for  compressiiitr 
air.    January  16. 

9110.  Fleming's  Oil  and  Chemic!\l  Co.,  Limited,  and  G.  H.  Fcnner. 
See  Class  11. 


COMPLETE  SPECIFICATIOXS   ACCEPTED* 

1887. 

17,79!'.  H.  riiitehinson,   London,    .\pparitiis  for  ffeneratiiig  gas. 
Jamtavy  2. 


lt,i»2.';.  W.  T.  Walker.    Apparatus  for  the  purification  of  coal  t'as 
January  2, 

i:.995.  R.  H.  Michell.    .Method  and  means  for  consiiniine  smoke 
and  economising  fuel.    .laniiary  2. 


II.— FUEL,  GAS,  AND  LIGHT. 

APPLICATIONS. 

1888. 

18,678.  F.  R.  Jones,  Hnddersfield.  A  new  or  improved  method  of 
and  means  for  preventing  the  emission  of  Miioke  from  mill  or  other 
chiinneys,    December  21. 

lSji»2.  W.  J.  Rigliton,  I.,ondon,  Improvements  in  instantaneous 
water-heaters.    DecemlM-r  21. 

18,692.  11.  Darb.v,  I.ondon.  Improvements  in  apparatus  for 
generating  and  burning  ga.ses  from  hydrocarbon  oil  and  water. 
Pt^cemlK'r  21. 


III.— DESTRUCTIVE   DISTILLATION,   TAR 
PRODUCTS,  Etc. 

COMPLETE   SPECIFICATION  ACCEPTED. 

1888. 

e."Ml.  J.  Iraray.— From  J.  Bartsch,  Germany,  Treatment  of  coal 
to  obtain  separate  products  therefrom,  and  ajiparatus  therefor. 
January  2. 


IV.— COLOURING  MATTERS  and  DYES. 

APPLICATIONS. 

1888. 

18,7o9.  E.  Edwards. — From  .Staiidaert  Brolhers.  Heltrinin.    .V  new 
or  inijtroved  blue  dye.    I)eeeiiitier21. 

IS.H.W.  J.  H.  H.  Richcz, Loudon,    Improvements  in  llie  manu- 
facture of  aniline  blue.     December  2t. 


74 


THE  JOURNAL  OF  THE  SOCIETY   OF  CHEMICAL  INDUSTRY. 


l,hm.  31, 18b!t. 


1889. 

IC.  A.  Dtininger,  Londuii.  Improvements  in  the  prepai-ation  of 
nitro  and  ainido  iiheiiols  from  the  corresponding  amides.  Com- 
plete specification.    Jimnarv  1. 

3S8.  W.  G.  Tliompson  and  A.  ROe,  Middleton,  Mauchester.  A 
new  process  for  the  manufacture  of  soluble  colouring  matters. 
January  y. 

104<).  B.  \Villcox.— From  The  Farbeiifaliriken  vormals  F.  Bayer 
and  Co.,  Genuany.  Improvements  in  and  conneefed  with 
tlie  manufactuie  and  production  of  unsymmctrical  acid  green. 
January  lU. 


COMPLETE  SPECIFICATION   ACCEPTED. 

1888. 

9230.  0.  Dreyfus.    Production  of  new  colouring  matters  for  dyeing 
and  printing.    January  2. 


v.— TEXTILES,   COTTON,   WOOL,   SILK,  Etc. 

APPLICATION, 

1889. 

CG.  H.  W.  Langheck,  Longton.  A  i)rocess  for  separating  and 
utilising  all  valuable  matter  obtained  by  washing  wool  in  various 
ways.    January  '1. 


VI.— DYEING,   CALICO   PRINTING,  PAPER 
STAINING,   AND   BLEACHING. 

APPLICATIONS. 

1868. 

18.717.  E.  O.  Fankhauser,  London,  A  new  mordant  for  dyeing 
purposes.    Complete  Specification.    December  21, 

18,773.  R.  V.  Frist,  London.  Improvements  in  linings  for  bleach- 
ing keirs,  vats,  dye  tanks,  and  other  analogous  receptacles.  Com- 
plete Specification.    December  32. 

18,iS0.  H,  Keeker,  London.  An  improved  process  of  and  appa- 
i-atus  for  dyeing  cotton  yarn.    December  22. 

18.877.  T.  Fox  Naylor  and  A.  Naylor,  Kidderminster.  Dyeing 
hanks  of  yarn,    December  27. 

18,9(t4.  J.  Cowan,  Glasgow.  Improvements  in  ^nd  connected  with 
indigo  dyeing,    December  27. 

1S,9S7.  J.  Polhird,  Manchester.  Improvements  in  apparatus  for 
washing,  soaping,  scouring,  bleaching,  dyeing,  and  otherwise 
similarly  treating  textile  fabrics.    December  29. 


1889. 

197.  J.  Imray.— From  La  Soci^t6  Anonyme  des  Mati(^res  Colo- 
rantes  et  Produits  Chimiques  de  St.  Denis,  France.  A  process 
for  dyeing  with  yeilow,  orange,  and  red  azoic  colouring  matters. 
January  ■(. 

210.  "W.  Bracewell,  Brin^call,  Lane.  Improvements  in  apparatus 
for  keirs  used  in  bleaching  and  dyeing.    January  j. 

.I-IO.  AV.  Mather.— From  V.  G.  Bloede,  United  States.  A  process 
for  tinting  fabrics  with  fast  coloui-s.    January  8. 

;J51.  W.  jMather.— From  V,  G.  Bloede.  Improvements  in  processes 
for  colouring  and  finishing  cotton  and  other  cheap  fabrics. 
January  8. 

552,  AV.  Mather.— From  V.  G,  Bloede.  Improvements  in  pro- 
cesses for  colouring  or  tinting  fabrics.    January  8. 

353.  "W.  Mather.— From  V.  G.  Bloeile.  Improvements  in  processes 
for  tinting  fabrics  and  fibres.    January  8. 

37G.  Vk'.  L.  AVise.— From  M.  von  Gallois,  Germany.  Processes  for 
the  manufacture  of  new  chrome  mordanting  substances,  and  for  the 
application  thereof  for  dyeing  and  printing  purposes.    January  8. 

415.  A.  G.Salamon,  London,  Improvements  in  the  bleaching  of 
librc.    January  ".i. 

508.  H.  Smith,  Ilahfax.    Improvements  connected  with  dyeing 
0;sc!s  employed  for  dyeing  doth  or  other  fabrics.    January  11. 


VII.— ACIDS,   ALKALIS,   and   SALTS. 
A:P  PLICATIONS, 

1888. 

18,921.  R.  H.  Steedman  and  A.  J.  Kirkpatrick,  Glasgow.  Im- 
provements in  reconverting  and  utilising  by-proiUicts  such  as  are 
formed  in  processes  for  obtaining  chlorine.    December  2S. 

llt,023.  E.  AV.  Parnell  and  J.  Simpson,  Liverpool.  Improvements 
in  the  method  of  treating  alkaline  sulphides  in  solution,  or  an 
aqueous  mixture  of  the  same  with  carbonic  acid  gas  for  the  pro- 
duction of  suljihuretted  hydrogen,  and  in  apparatus  therefor. 
December  31 . 

1880. 

9-t.  J.  Hargreaves,  T.  Robinson,  and  J.  Hargreaves.    See  Class  TX. 

214.  R.  Hodgson,  Birmingham.  A  new  or  improved  method  of 
and  apparatus  for  the  manufacture  of  salt  from  brine  by  hot  air  and 
steam.    January  5. 

3S2.  M.  A\'illiains,  Liverpool.  Improvements  in  the  manufacturo 
of  barytes.    January  i». 

77S.  F.  3IaxwelI-Lyte,  London.  Improvements  in  the  production 
of  chlorine  and  of  hydrochloric  acid.    January  15. 

881.  R.  H.  Steedman  and  A.  J.  Kirkpatrick,  Glasgow.  Improve- 
ments in  obtaining  chlorine,  and  in  reconverting  and  utilising  l)y- 
produets  of  the  proc'jsses.    January  17. 

1007.  O.  K.  Pohl,  Liverpool.  Improvements  in  the  manufac- 
ture of  salt,  and  in  apparatus  and  appliances  employed  therein. 
January  19, 


COMPLETE  SPECIFICATIONS  ACCEPTED, 

1888. 

2920.  F.  Maxwell-Lyte.  Production  of  basic  lead  salts  for  use  as 
pigments  and  for  other  purposes.    January  2. 

3218.  F.  H.  Gossage  and  T.  T.  Mathieson.  Manufacture  of  the 
sulphides  of  sodium  and  potassium  from  their  respective  sulphates. 
January  2. 

15,9{!0.  H.  Albert,  C.  Fellner,  and  C.  Ziegler,  Apparatus  in  rom- 
binat:  i  with  furnaces  for  roasting  p>Tites,  &c.,  containing  sulplinr, 
for  '/-oiing  the  sulphnrous  gases  given  off  therefrom.    Jiinuan,'  2. 


VIII.— GLASS,  POTTERY,  and   EARTHENWARE. 

APPLICATIONS, 

1888. 

18,810.  H.  Faulkner.  AV'alton-on-Thames.  The  imitation  of  polished 
marbles,  gninites.  and  other  stones,  and  for  the  imitation  of  glazetl 
tiles.    December  24. 

1889. 

153.  J.  B.  Adams,  Barnsley.  A  method  of  and  apparatus  for 
making  glass  ball  stoppers  and  solid  or  hollow  articles  from  molten 
glass  or  suitable  plastic  or  molten  material.    January  4. 

Kil.  T.  Willett,  London.  Improvements  in  and  machinery  or 
apparatus  for  manufacturing  plates  and  other  articles  in  earthen- 
ware, china,  nnil  other  pla'Jtic  materials.    January  1. 

308.  J.  Hill  and  T.  Hill,  Fentun.  A  substitute  for  plaster  of  Paris 
in  use  for  potters'  moulds.    January  8. 

593.  AA'.  H.  Grindley,  Tunstall.  Improved  thimble  for  the  placing 
of  china  and  carthenwai-e  in  enamelling  kilns  and  glost  oven 
saggars.    January  12. 

(>i4.  AA'.  B.  Fitch,  London.  Imitrovemcnts  in  the  manufacture  of 
glass  bottles  and  similar  articles.    January  12. 

951'.  H.  J.  Ha<ldan.— From  the  Josephine  Glass  Works,  Gern;flny. 
A  process  for  the  manufacture  of  glass  resembling  crystal,  ton- 
taming  petrified  moss  or  the  like.    January  18. 


COMPLETE  SPECIFICATIONS  ACCEPTED, 

1888. 

1751.  J.  B.  Germeuil-Bonnaud.  Production  of  designs  on  china, 
earthenware,  and  irlass.    January  2. 

2184.  K.  Story  and  R.  I'unshon.  London.  Manufacture  of  glaas, 
January  2. 

10,153.  J.  Syer.    Silvering  glass.    Januarys. 
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IX.— BUILDING    MATEIUALS,    CLAYt>, 
MORTAKS,   A.ND  CEMENTS. 

APPLICATIONS, 

I'i.Tirt.  K.  KJwunls.— Fit'tn  F.  MoyiT.  (ierniany.  Iinprovi'iiimts 
ill  watcrprtMif  rtM>nnK  amteritil.  Comiilett*  Siicrilicntion.  Deouni- 
U^r  21. 

18.742.  J.  K.  Sponce,  Loiuhni.  Inipmveraents  in  the  prcscrvntion 
itf  wi»o«l  iiiul  other  fihrotis  inatrrints.     IK'ct'rabor  22. 

IS771.  W.  Millur.  (J.  M.  K.  T^iiyton.  uml  T.  Gn»vi>r.  Ltuuton.  Iin- 
pnivrini'iils  in  or  n-liitini:  to  Itivpi-oof  Imildiner  constniftion.  Uc- 
(X'mlMT  22. 

H.HIM).  P.  HiinsinKt'i-,  London.  An  iinpmvrd  r(K>finjf  tili-,  Com- 
pli'te  Spifilicnlion.    ]>r<N'niher  27. 

r.1,010.  (i.  H.  Shnip<'  nnd  F.  \V.  Tiinicr.  £i4inih»n.  Impi-owd 
inaiiufiK'tim'  of  ct^iucn)  siiilablt;  as  ptiisl^T,  iind  Tur  nionldin^ 
purp<»!ifs.    i'oniplrtp  Spci'itii'ation.     Dcci'mhi-r  2!'. 


ISSIt. 

!^K  J.  Haiyri-aves.  T.  Robinson,  and  J.  HarKivavis,  Liverixwl. 
Improvements  in  the  trt»:itnient  of  limo  refuse  from  atkiili  works  to 
n'ndiT  it  snitii))]f  for  th<-  miinufactare  of  cement,  and  in  apparatus 
t-mployrd  tluTi'in.    Janiuiry  'A. 

Urt.  R.  Stone.  London.  Imprnvoments  in  tlie  manufacture  and 
Mtdisniion  of  cement  and  plaster,  and  in  tlie  machinery  and 
;ipplian(vs  thrrefor.    January  ;j. 

HCl.  C.  J.  Widwark,  London.  Improvements  in  the  luaiuifaeturc 
(if  cement.    Complcto  Specification.    January  18. 


COMPLETE  SPECIFICATION  ACCEPTED, 


VMA.  W.  J.»y. 
Jiinunry  2. 


1888. 
Manufacture  of  eomcnl.and  appamlns  tln-ri-for. 


X.— METALLURGY,    MINING,   Etc 
APPLICATIONS. 


25(1.  L.  V.  H.  J.  Mauclaiiv,  Ixindon.  Improved  means  iiud  apita- 
nilus  for  tn*atin^  Kohl,  silver,  and  othci"  orf'S.    .Tnnunry  7. 

■-'SI.  A.  U.  Cunninirham,  Lonilon.  Fnipnivemnits  in  the  nianu- 
faeture  of  sodium  and  potassium.    Jaiuiary  7. 

nil.  S.  Pope  anl  J.  Duce.  London.  Irnprovenu'uts  in  urinour 
plates  for  ships  and  other  struetures.    January  8. 

322.  W.  Key,  Olasirow.  Iiuprovemeuls  in  an<I  relating  to  jjas 
furnaces,  applicable  for  snieltiuK  and  other  purposes.    Jaruuiry  s. 

.'i.'Jt!.  K.  Itrilton,  Birmingham.  Improvements  in  boxes  known  as 
"  box  piles,"  to  be  einploycd  in  the  erm verting  of  iron  or  steel  scrap 
into  bar  or  plate.    Jimuary  S. 

33tt.  R,  A.  Hadllehl,  Louihui.  Iniiiroveinfiits  in  I  ho  muiuiriicliire 
of  steel.    January  S. 

;Jt5.  r,.  N.  H.  Wet zlar.— From  \V.  L.  Card.  Tnited  States.  A 
portable  prospecting  machine  for  use  iumlnintr  and  workinicon  ihe 
dry  proeess.    January  S. 

351>,  C.  Netto,  London.  Improvomeuts  relaliuf?  to  the  extmeti  m 
of  alnminium  from  eryolite  and  otlior  substances.    Janiiury  8. 

t77.  A.  G.  Greenway.  Liverpool.  Improvements  in  the  maiuifae- 
tnre  of  zinc  fii>m  hard  spelter,  zine-n'on.  or  galvauisers'  dross. 
Janujiry  10. 

r.tli>.  a.  Gatheral,  I^ndon.  Impi-ovements  in  Ihi-  treatnuMit  of 
eoitpcr  pivcipitates.    January  11. 

5it7.  S.  O.  Cowper-Cole.s  and  W.  A.  Thoms,  London.  ContiiiL' 
metals  or  their  alloys  with  platiiuun.     January  12. 

C5D.  C.  A.  Burffhardt,  Manchester.  Improvi'ments  lu  th(3  I'educ- 
tion  of  zinc  and  tin  from  their  ores.    January  II, 

OiJS.  J.  Willis,  Shetlicld.  Improveinenls  In  the  uianiil'acturf!  of 
iron  ami  steel,  iron  and  steel  Ibrgimrs  and  easrinjfs.    J;l!uuiry  1  i. 

7iVX  fl.  S.  Oassnn,  L)n  lou.  ImprovemenLs  in  and  conne<;ted  with 
the  CHstiiii;  of  metals.    January  l-j. 

812.  R.  A.  Hadfteld  and  A.  G,  M.  Jack,  London.  Improvements 
in  the  manuEiu'ture  of  common  and  other  cast  steel  shells, 
January  16. 

8tl.  J.  IJ.  Hanuay,  Loudon.  Improved  means  of  extractinuf 
precious  metals  from  ores.    January  1(1. 


His.  J.    H.    Selwyn.    London, 
lurgical  processes.    .January  H\. 

8tJ-S.  J.  Hart,  Middlesbrough. 
of  steel,  iron  or  any  other  metal. 


Improvements    in    hy<h'n-metal- 

A    new  method  ol   heating  i)Iates 
Jaruuiry  17, 


890.  R.  Stantielil  and  T.  Clarkson,  London.  An  improved  method 
and  means  for  separating  metals  and  heavy  mincnils  from  ores. 
January  17. 

JCl.  J.  Y.  Johnson.— From  A.  Imbert,  France.  Improvements  in 
oreonuectod  with  the  reduction  of  metalHc  oxides,  and  the  means 
or  apparatus  employed  tlierein.    January  IS. 


COMPLETE  SPECIFICATIONS   ACCEPTED, 


1888, 

1>*.7:J2.  J.  Clark.  Binningham.  Improvements  in  obtaining 
iltmiininm  and  its  aUoys.    Deceniln'r  22. 

I«.s:i3.  J.  A.  B.  Bennett.  Binningham.  Improvements  in  the 
manufactuni  of  aluminium  from  aluminium  sulphate  or  alums. 
DeeemlKT  2  k 

18,842.  L.  L.  Burdon.  London.  Ingots  for  making  seamless 
plateil  wire.    Complete  Specifieation.    December  21. 

Is.jiiiK  B.  Willcox.— From  La  Soci^'te  Anonyme  le  Ferro-Niekel, 
Frantv.  Improvements  in  the  manufacture  of  iron  and  steel 
:ill«'yed  with  other  metals.    December  27. 

ls,i»28,  W.  Clifford,  Sheftield.  Improvements  in  the  construction 
n!  ^:»fety-Iamps  for  mines.    December  28, 


1888. 
3(171.  J.  Pearson.    Miners*  safety-lamp.    January  2. 
ll.'JKf.  11.  Ostermanu  and  C.  Lacroix.     A  new  nictallie  ullov. 
Jaiuiary  2. 

1I.;>H.  11.  Ostermann  and  C.  Laeroix.  A  new  non-ntagnelic 
metallie  aUoy.    January  2. 

\\,TA\,  W.  H.Jenkins.    Mining  drills.    .Fannary  2. 

ItJ.Ht.l.  F.  Tribbensee.  l'ro(*es>  fur  "coating  copper,  iron.and  other 
uu'talhc  vessels  with  lead.    January  1. 

li;,S72.  A.  Ritter  von  KUnkoscli  and  I.  Ritler  von  Khnkoseli. 
Prnre^sand  apparatus  for  uiakinir  spr>ons  and  forks  of  silver  and 
other  nazals  and  alloys.    January  2. 

17.270.  M.  GralT.    Mannra<4nr.'  of  sted.    Jaiuiary  2. 


188  J». 

7.  A.  G.  D.  Cniushay,  London.  Improvements  in  the  manufac- 
ture of  steel  chain.    January  1. 

28.  A.  B.  Cunningham.— From  11.  Havemann.  Franee.  Improve- 
ments relating  to  thf  extnu-tion  of  KOld,  silver,  ami  leatl  from 
substiinces  containini:  Ihe  same,  and  lit  apparatus  therefor. 
January  1. 

77.  E.  A.  BillauU,  London.  The  manufacture  of  jewellery,  gold. 
:ind  silversmiths' ware,  buttons,  and  other  ornamental  objects  for 
drt'ss.  furniture,  ie..  from  sulphide  of  silver.    January  2. 

i:.7.  M.  Bivslaui  r.  Lcmdou.  An  imiuoveil  alloy  to  serve  as  a  sub- 
siiluie  for  silver.    January  4. 

119.  J.  W.  Summers.  Staleybridge.  Improvements  in  the  process 
of  working  scrip  metal.    Jamiary  4. 

h'M.  P.  Kvaus,  Liverpool.  An  imnroved  coating  for  iron  or  steel 
and  other  metal  plate,  pipes,  ana  other  articles,  an<l  modes  or 
means  of  and  apparatus  employed  in  the  coating  of  such  materials 
or  arlieU's,    January  4. 

1S7.  P.  M.  Parsons,  London.  Manufacture  or  prmluetion  of 
metallic  alloys,    January  4. 


XL— KLECTRO-CHEMISTUY  and  KLEdTRO- 
METALLURGV. 

APPLICATIONS. 

1888. 

ISJ-M.  0.  (;.  Dymnml.— From  <'.  (iassner,  (;eriii:iny.  Improve- 
raeni  *  Ml  or  relating  to  galvanic  batteries.     l>feember  22. 

18,85K.  F.  J.  BronKhaiii.— From  La  Societe  Perrour-Lluyd  et 
fils,  Fninee.  Improvements  in  electro  •  ehemieal  Kenei'.Kois. 
December  24. 

18.881.  L.  Reuleaux,  London.  Improvements  in  the  preparation 
of  materiids  whieh  have  to  he  submitted  either  to  voltaie  heal  or 
to  electric  heating,  eouibined  with  electrolysis.     iJeeember  27. 

is.lKW.  K  L.  Zalinski  imd  H.  J,  Smith.    S^e  Class  ,\XII. 
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18,978.  T.  W.  Bush,  Broseley.  An  oliliquc  meslicd  grid  plate  for 
stoi'ase  batteries.    Doccmlicr  2!i. 

18,981.  51.  DouViledav,  Nottiiigliiiin.  An  imwr  expanded  chamber 
grid  plaU'  for  storage  batteries.    December  29. 

18,991.  M.  Doublcda.v,  Nottingham,  and  T.  W.  Bush,  Broseley. 
A  bent  plate  storage  battery.    December  29. 

18,991.  G.  C.  Dymond.— From  J.  M.  A.  G.  Lescnycr,  France. 
Improvements  in  and  appertaining  to  the  manntacture  of  metals 
or  metallic  alloys  by  means  of  electricity.    December  29. 

19,()3t.  \V.  J.  S.  Barber-Starkey,  Manchester.  Improvements  in 
secondary  voltaic  batteries.    December  SI. 

19,047.  R.  W.  Hewett.    See  Class  XVI. 

19.058.  J.  Y.  .lohnson.— From  F.  Gendron, 
ments  in  electric  batteries.    December  SI. 

19,(J(;i.  A.  Cnrnwell.  London.  An  improvement  in  materials  to 
be  used  in  iKilvanic  butteries.    December  .11. 


France.     Improve- 


1889. 

8.5.  A.  Polcscliko,  London.  Improvements  in  dynamo-electric 
maciiines.    January  2. 

12ii.  G.  B.  Liickhofl",  London.  An  improvement  in  or  relating  to 
ilynaraos.    Jannary  3. 

S19.  W.  P.  Kookogey,  London.  Improved  apparatus  and  connec- 
tions for  charging  and  dischai-ging  storage  batteries.  Complete 
Specification.    Jaimary  8. 

S"o  W.  P.  Kookogey.  Improved  methods  of  preparing  solu- 
tion compounds  for  galvanic  batteries.  Complete  .Sjieciflcation. 
.lainiary  8. 

sm  H.  H.  Lake.— From  E.  Thomson,  United  States.  Improved 
methods  of  and  apparatus  for  welding,  forging,  and  otherwise 
working  metals  by  the  aid  of  electricity.  Complete  Specification. 
January  8. 

Sia.  H.  H.  Lake.— From  E.  Thomson.  Improved  niethods  of 
and  lipimratus  for  welding,  shaping,  and  otherwise  working  metals 
Ijy  the  aid  of  electricity.    Complete  Specification.    January  8. 

S77  H.  H.  Lake.— From  E.  Thomson.  Improvements  relating  to 
the  riveting  of  metal  plates  and  other  objects  by  the  aid  of  electri- 
city.   Complete  Specification.    January  8. 

43.-1.  J.  H.  Holmes,  Newcastleon-Tyne.  Improvements  in  dynamo- 
electric  machines.    January  9. 

485.  H.  E.Newton.— From  D.Piedrahita,  France,  Improvemen  s 
in  electric  generators.    January  10. 

588.  B.  M.  Drake  and  J.  M.  Gorliam.  London.  Improvements  in 
secondary  batteries.    January  12. 

74fi.  O.  Lugo,  London.  Improvements  in  and  relating  to  electric 
secondary  batteries  or  accumulators.  Complete  Specification. 
January  15. 

81.3.  W.  Diehl,  London.  Separation  of  nluininium  and  its  alloys 
from  its  fluorides  by  electric  or  by  chemical  metallnrgie  process, 
.laiinary  IC. 

997.  T.  Cuttriss,  Leeds.  Improvements  in  secondary  or  storage 
batteries.    January  19. 

1031.  J.  W.  King.  London.  Improvements  in  dynamo-electric 
machines.    January  19. 


COMPLETE  SPECIFICATION  ACCEPTED. 

1888. 
8700.  L.  31.  J.  C.  C.  Renard.    Electric  batteries.    January  2. 


18  0.34  R.  Hunt,  Liverpool.  Improvements  in  the  purification  of 
cotton-seed,  rape-seed,  and  linseed  oils,  and  foots  and  discoloured 
greases.    December  2S. 

19.015.  G.  T.  Bishoj).  London.  Iiiiproveinents  in  apparatus  to  be 
employed  in  tlie  manufacture  of  soap.    December  29. 


1889. 

854.  F.  W.  Longhurst,  London.     Improvements  in  the  manu- 
facture of  soap.    January  16. 

903.  O.  Heliner,  London.    A  process  for  removing  odour  and  taste 
from  oils  and  fats.    January  17. 


COMPLETE  SPECIFICATION   ACCEPTED. 


2971.  W.   T.    Lawson.      An    improved    compound    for   washing 
purposes.    January  2. 


XII.— FAT.S,  OILS,  AND  SOAP  MANUFACTURE. 

APPLICATIONS. 

1888. 

18,782.  R.Stone,  London.  Improvements  in  the  manufacture  of 
soap.    December  22. 

18,852.  H.  H.  Lake. — From  Lu  Socii^t/*  Anonyme  des  Parfums 
N'aturels  de  Cannes,  France.  Improvements  relating  to  the  puri- 
fication of  fatty  substances,  and  to  apparatus  tlierefor.  Decem- 
ber 24. 

18  8.-.7  H.  H.  Lake.— From  La  Soci<^t6  Anonyme  des  Parfums 
Natiirels  de  Cannes.  Improvements  relating  to  the  purification  of 
fatty  substances,  and  to  apparatus  therefor.    December  24. 


Xni.— PAINTS,  PIGMI':NTS,  varnishes,  and 
RESINS. 

APPLICATIONS. 

18S8. 

18,705.  H.  B.  Condy,  London.    Improvements  in  or  relating  to 
the  manufacturer  ol  white  lead.    December  21. 

18,710.  C.  Jlorfit.  London.     An  improvouient  in  the  manufacturo 
of  rosin  liquor  tor  jiaper  uiakei's  and  others.    December  21. 


1889. 

722.  J.  y .  Juhnson.— From  G.  Fell,  New  York.  Improvements  in 
the  manufacture  or  production  of  lead  jiigments.  Complete  Specifi- 
cation.   January  15. 

S47.  E.  Edwards.— From  A.  E.  Jlornard.  France.  An  improved 
c(mipositioii  lor  t'ucilitating  the  application  and  preservation  of 
paint  or  varnish  upon  cement  or  other  materials.    January  It!. 


COMPLETE  SPECIFICATIONS  ACCEPTED. 

1888. 
2920.  F.  3Iaxwell-Lyte.    See  Class  VII.    January  2. 
5399.  R.  Stone.    Manufacture  of  paint.    January  2. 


XIV.— TANNING,  LEATHER,  GLUE,  and  SIZE. 

APPLICATIONS. 

1888. 

19  002  E.Edwards.— From  J.  E.Pciehinot,  France.  Improvements 
in  tfce  utilisation  of  leather,  and  m  its  treatment  for  t)ie  imrpos:-  ol 
such  utilisation.    December  29. 

1889. 

645.  H.  E.  Frendenbei-g,  London.  Improvements  relating  to 
the  treatment  of  hides  and  skins,  and  to  apparatus  therefor. 
January  12. 

880.  H.  Belcher,  London.  Improvements  in  the  treatment  of 
skins  and  hides  lor  the  preiiaralion  of  leal  her.    January  17. 
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XV.— AUKlCULTUBl!;,  MANUKKS,  Kic. 
APPLICATIOX. 

ISSS. 

IS'-H)-)-  r.  M.  .lii>tio«. -Kriiui  W.  .).  Wilhains.  Uiiitml  .Slate-. 
Iiiipntvisl  imvIIkhI  or  iii:uutriu-turiii»;  intruirotuxis  fortiliscrs  from 
pitospliatcit  ur  iron  aiiU  aluuiiti:i.  Cuiiiplule  S|HX'itk'ution.  Ucci-iii- 
Ikt  27. 


XVllI.— CHKMISTUY   OF  FOODS,  SANITAUY 
CHEMISTUY,   ANO    DISINFECTANTS. 

APPLICATIOXS. 

A.— CUKMISTBY  OF  KOOUS. 

1888. 

ly.iKK*.  .1.  L.  .Inhiiston,  London.  Kui-tlu^r  iuipinvciinMits  in  tlifl 
|iiv|iiMali(.n  anil  conibiiKitiiiri  cif  uniiiml  subslaiici's  for  use  as  fooil. 
DcccnilHT  2'.*. 


XVI.— SUGARS,  STAUCHKS,  GUMS,  Etc. 


APPLICATIONS. 


1*88. 

18,722.  W.  T.  Ci"ooko.  Stnitford.  Iinprovcmnnt!*  in  [KH-kcts  or 
ba^-s  rniplo.vctl  in  tiu*  inannfactui-u  of  siipir  and  like  substaiii'i's, 
loKi'ther  witli  an  improved  process  for  ulc^msiHK  tlic  sime. 
Dircmbor  22. 

I*.'*72.  E.  J.  liall,  London.  Improvements  in  Ihc  mantifiu'ture 
of  »ugiir.    Dt'cerobor  2t>. 

18,062.  C.  1).  \1»1.-Fn.m  v..  Kiilcrlen,  i;.  Kidirlcn.  jnn.,  and 
.1.  W.  Van  LconhoIT.  Holland.  linprovtHi  ',i-f:itment  of  syrups  for 
the  rumovnl  of  iinput-itiestlierefrom.    Iiecemlu'r28. 

\;>SW.  11.  W.  Hcwilt.  liandswortli.  A  now  or  improved  method 
of  relinini;  siMn""  by  electricity.    December  81. 


75.  ().  Lenz,  London.     Process  for  mannfacturin^  crystallised 
mnUose.    Complete  Specifii-ation.    January  2. 

76.  O.    Lcn7.      I'rocess    for   uiauufacturin;;   colourless    maltose 
syrup.    Complete  Specification.    January  2. 


XVII.— BKEWING,   WINES,  SVIKITS,  Eic. 
APPLICATIOSS. 

ias8. 

1s.7s;i.  U.  J.  U<mI(chs  and  W.  T.  R^imsden,  London.  Improxements 
III  loolinif  lieiT  and  other  li(|uids,  and  apparatus  connected 
therewitli.    Uecemtjer  22. 


1888. 
8.1.  W.  Lawrence.    See  Class  I. 

8fi.  <).  Iniray.  — From  A.  Bcrjch,  Demnaik.  Improved  process  for 
aei-atinjc  and  purifying  beer  worts  and  beer,  and  apparatus  therefor. 
January  2. 

221.  A.  Perry.  Ivondon.  Improvements  in  the  treatment  or  pre- 
p,iratioii  of  rice  and  oilier  prain  or  cereals  for  brewing  and  other 
purposes,  and  in  means  or  apparatus  employed  therein.    January  5. 

770.  H.  K.  .Sorel,  London.  Improvements  in  the  treatment  of 
conunercial  alcohols.    January  15. 

SH3.  H.  MaclaKan,  Xew  York.  Distilling  volatilisablc  liquids 
from  a  mash  or  mixture.    Jaimary  17, 

1*02.  A.  Malzy.  London.  Impruveduleoholicbeverages.  January  IN. 


CO.VPLKTK  SPECIFICATION  ACCEPTED. 

1888. 

lii^ssj.  H.  H.  Lake— From  J.  \V.  Free.    .Vpparalns  for  the  manu- 
facture of  malt.    January  2. 


i88y. 

llW.  E.  Polt,  Munich.  The  preservation  of  ckrs  and  of  all  other 
articles  of  food.    January!. 

l«!i.  H.  S.  Wellcome,  Ix)nclon,  An  improved  dry  preparation  of 
tea  or  colfee.    January  4. 

25.').  (;.  Christopher  and  U.  W.  Leftwieli,  London.  luipinve- 
uicuts  in  the  preparation  of  the  extracts  of  tea  and  ejffee. 
January  7. 

771.  G.  D.  Whcaton.  Loudon.  Improved  means  of  etleetiriK  the 
preservation  of  :::atcrials  of  a  perishable  nature.    Jiiunary  15. 

IiKW.  W.  C.  Pnrscll,  GUuspnv.  linprovem<'nts  in  ami  relating  to 
the  treating  and  preservinif  of  fish.    January  lit. 


J5.— Sanitauy  CHEMlalEY. 


18,71;'.  W.  Warner,  Ijimdon.  Improvements  in  the  means  of  and 
ajipai-atus  for  treating  refusi-.    December  21. 

18,7!il.  J.  Chabanel,  London.  I  mprovcd  jipparatus  tor  separatnif;. 
filtering,  atid  disinfectinfr  ficcal  matters.    Dei-emlier  22. 

188». 

U2.  U.  A.  Smith,  London.  An  improved  system  of  sewerage. 
January  11. 

413.  U.A.Smith.    An  jinproved  system  of  sewei"H{;e.    Januar.\  y. 

C— DiSISFECTANTS, 

1888. 

18,77.j.  W.  B.  Gdes,  A.  Shearer,  and  F.  G.  A.  Kolierts,  London. 
Improvements  in  the  manufacture  or  iiroduetioti  of  bisulphite  and 
met;i-bisulphite  of  sodium  or  potassium.  Complete  Siiecilicatton. 
December  22. 

1889. 

20t.  Iv.  Hannan  and  W.  Paler.- Gla-j;ow.    .Samtary  ink,  being 

an  antiseptic  and  (le<Klorising  eompoinidfor  application  to  paper  or 
any  other  material  in  printing  or  otherwise.    January  5. 

397.  R.  Hanuan  and  W.  Paterson.    jSVc  Class  XIX. 


COMPLETE  SPECIFICATION  ACCEPTED. 

A.— Chemistkt  of  Foods. 

1888. 

242*1.  W.  Peacwk.  Apparatus  to  l>e  employed  ui  efi'ecting  the 
preservation  of  fruit,  meat,  lish,  or  other  perishable  articles  of  food. 
Jaimary  2. 


XIX.— PAPER,  PASTEBOARD,  Etc. 

APPLICATIONS. 

18S8. 

18,6!io,  E.  N.  Hillier  and  J.  r.  Hethcrington,  London.  Iniprove- 
ments  in  the  majmfacture  or  treatment  of  papei-  for  copying  letters 
and  other  documents.    December  21. 

1S,61HI.  G.  Fry,  London.  An  improved  appiiralus  for  waslniig 
I»per  pulp  and  similar  substances.    December  21. 

18,71ii.  C.  Mortit.    iw  Class  XIII. 
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18,7:13.  L.  Pk'tte.  Loudon.  Improved  method  of  sortiiw  the  dis- 
mtegi-atcd  %\ood  foi-  the  luaimfacturc  of  cellulose,  and  apjiaratus 
Iherefor.    iJeccmbcr  "^2. 

18,700.  J.  C,  Hfthcriny;ton.— l*'roiii  E.  Hamnicrstein,  Austria. 
Improvementsin  tlie  nuinufiLrtureor  treatnn^'ntof  p:iper  for  copying 
letters  :ind  other  dot-unient.-s.     December  23. 

18,7'Ju.  AV.  Sciirle,  London.  Improvements  in  llie  iireijariitiun  of 
paper  to  be  used  for  copying  letters  and  other  writinir.  Bceeniber  22. 


apparatus    for 
■    similar  pulp. 


1889. 

108.  C  Herbert,  Glasgow.  Imprii\emeuts 
eleaning,  staining,  and  pressing  paper  pulp 
January  3. 

L",tj.  11.  J.  IMcdbiiry.  Glasgow.  Apparatus  fur  uianufacturing 
iidjes,  pijtes,  and  like  articles  from  pulp.  Complete  Specification. 
January  8. 

:i(j3.  W.  H.  Cook,  London.  A  novel  application  of  imlpcd  imper 
stock.    Complete  Spi-cilicution.    Jamiary  8, 

.'W7.  11.  Hannan  and  W.  Palerson,  Glasgow.  A  sanitary  pajjor 
being  dootlorising  and  disiTifeetant.    January  it. 


COMFLBTE   SPMCIFIVATWN   ACCEPTED, 

1888. 

17,227.  H.  H. -Lake.— From  C.  H.  Atkins.   Apparatus  fur  removing 
metallic  ]iarticles  from  paper  pulp.    January  2. 


XXII.— EXPLOSIVES,  MATCHES,  Etc. 

APPLICATIONS, 

1888. 

Is,y3t;.  A.  Melville,  London.  Improvements  in  the  mauufaelure 
oi  explosive  mixtures.    Deceml  icr  2S. 

lS.y;i7.  A.  Melville,  London.  Improvements  in  the  m;un,ifaeture 
of  explosive  mixtures.    Dnceniber  28. 

ls,yG3.  1^.  L.  Zalinski  and  H.  J.  Smith,  London.  Improvements 
ill  and  relating  to  electric  primers  or  igniters  for  blasting  or  tiring 
mines,  torpedoes,  projectiles,  guns,  and  the  like.    Deceiubcr  28, 


:v.i.  A.  Martin,  London.  Im]irovcmcnls  in  percussion  fuses  for 
cxplosi\  0  projectiles,    January  1. 

2;Jt>.  R.  S.  Lawrence,  London.  lmpro\cd  niethuds  ur  means  of 
Ircaling  high  explosives,  such  as  dynamite,  and  for  the  utilisation, 
protection,  and  tiring  of  such  explosives  in  projectiles,  torpedoes, 
cartridges,  and  the  liVc.    January  5. 

611.  T.  Martin. ''  La  Fosse  Andre,"  Guernsey.  Improvements  in 
litle  cartridges,  time  fuses,  and  the  development  of  explosives  in 
cliarges.    January  11. 

(his.  li.  H.  Heenan,  London.  Improvements  in  apparatus  for 
charging  cartridges  with  pidverulent  explosive.  Complete  Speciii- 
cation.    January  32. 


XXL— rHOTOGKAPHlC  M^VTERIALS  and 
PROCESSES. 

APPLICATION. 

ISS'J. 

741.  A.  F.  Y.  .Schwiirtz  and  F.  H.  Mcrcklin,  London.  Improve- 
ments in  tlu'  production  of  lilms  sensitive  to  light,  and  of  materials 
for  assisting  or  continuing  the  etfect  of  light  on  photographic  tilms. 
January  15. 


COMPLETE  SPECIFICATIONS  ACCEPTED, 

1888. 

lU:it.  A.  V.  Newton.— From    A.    Xobcl.    Kxplosivc  eompoumls. 
January  2. 

147<».  A,  V.  Newton.— From  A.   Nobel.      Maindacture  of  safety 
fuses.    Jantutry  2. 

272IJ.    J.    I'ain.    Siiips'    signal    lights    and    s.-milar    fireworks. 
January  2. 
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IMPERIAL  INSTITUTE. 
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Institute  of  Chemistrv,  and  Society  of  Chemical 
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Bank      charges      on 
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£364    4    0 
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W.  J.  Russell,  February  G,  1889. 

Treasurer. 
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Beehler,  Dr.  M. ;  Journals  to  ^laubre  Saccharine  Co.,  Ld..  Fulb.ani 
Palace  Road,  Hammersmith,  W. 

Bramham,  Wm.,  l/o  82 ;  115,  Bow  Roail.  E. 
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N.B. 
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College,  Edinburgh. 

Redmaync,  J.  M. ;  26  (not  27),  Grey  Street,  Newcastle' on-Tyne. 

Roscow,  J.,  l/o  Fairview  ;  Durnlea,  Liltleborough,  Lancashire. 
Smith,  A.  J.,  l/o  Elswick ;  50,  Hanover  Street,  Brookhill  Park, 
Plumstead,  S.E. 

Tomlinson,  G.  G.;  Journals  to  c/C'  F.  Tomlinson,  Parr's  Bank, 
Widnes. 
Trechmann,  A.  O.,  l/o  Stockton ;  Cliff  Terrace,  West  Hartlepool. 
Wilsi>n,  Frank  H.,  l/o  Lane.  Alk:ili  Company ;  71,  Oakland  Street, 
Widnes. 

W)ngh.am,  A. ;  Journals  to  Metallurgie4il  Laboratory,  Royal  School 
of  Klines,  South  Kensington,  S.AA^ 

Wood.  W.  Copland,  l/o  .1  venue  Cottage ;  Rosshead.  Alexandria, 
Dumbartonshire. 
Woolf,  Mortimer,  3,  Acol  (not  Acre)  Road,  West  Hampstead, N.W. 


NAMES    WRONGLY    OMITTED    FROM    LIST    OF 
MEMBERS. 


Galbraith,  Wm.,  c  0  Shelton  Iron  and  Steel  Companv,  Stoke-on- 
Trent. 

Hil!,  A.  Bowdler.  101,  .Southwark  Street.  London,  S.E. 

Robinson,  A.  E.,  7,  West  End  Chambers,  Broad  Stre<"t  Corner, 
Birmingham. 


Bratf). 


Silva,  Prof.  R,  D.,  2cl,  Rue  de  la  Harpe.  Paris.    February  Stii. 
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CtiititnitUe ; 
Sir  F.  A.  AM.  It-  ilesscl. 

II.  K.  ArnistroiiK.  It.  H.  11.  Newlaiida. 

\V.  Ijint  Cnrpt'iitor.  I>.  Uoilwooil. 

\V.  Crowilcr.  T.  Unyli". 

W.  J.  PiMiii.  John  Spillcr. 

C.  Graliiiiii.  I       Will.  Tlinrp. 

8.  Hnll.  !       C.  It.  AKler  Wri^-lit. 

C.  C.  Hutchinson.  ! 

Hon.  Local  Sec.  and  Treastirer : 
Thos.  Tyrer,  Garden  Wharf,  Bnttersea,  S.W. 


SESSION  18S8-81>. 

The  Fifth  Meeting  of  the  Section  will  take  place  on 
2^^ondalJ,  inirrh  ilh,  18S9. 

Drscrssiov.— "In  what  dirciaion  is  Stati' Aid  ncedrd  to  assist 
Toc'linical  Kdiication  in  Cht'lnistr.v  r  " 

Mi'.ssrs.  Hii;>rii>^  and  Heron's  papi>r  on  "Cider  "  is  iiostpoitcd. 

Monday,  April  M,  1889. 
Dr.  Pei-oy  F.  Fninklaiid.    "  'i'lie  .\clioii  of  Water  on  Ijcad." 


Meeting  held  Mumltiij,  Fchruarij  Uh,  1889. 


MH.    n.\VID    UOWAHD   IN    THE    CUAIB. 


APPAR.\TUS  FOR  BOILING  WITH  REFLUX 
CONDENSER,  AND  DISTILLINd  WITH- 
OUT  ALTERING  THE  msiTION  OF  THE 
CONDENSER. 

«Y    J.  WALTER    LEATIIEK,    ni.D. 

It  is  frequently  requireJ  to  first  boil  a  liquiil  with 
an  inverted  coiiilenser,  and  tlion  to  distil  oft'  some 
portion  or  the  whole  of  the  contents  of  the  flask. 
The  moving  of  the  condenser  to  jjerforin  the  second 
operation  after  the  first  has  been  coniiileted,  is  always 
somewhat  inconvenient,  and,  in  order  to  avoid  this, 
I  have  devised  the  following  arrangement :  — 

The  condenser  is  fixed  perpendictilarly,  as  iu  the 
above  drawing.  The  lower  end  of  the  inner  tube 
has  a  wide  mouth,  into  which  is  inserted  an  india- 
rubber  stopper.  The  distilliug-ilask  is  placed  at  the 
side  (on  the  wttter-bath  or  trii^od  stand).  Into  the 
stopper  of  the  latter  ptiss  two  glass  tubes.  One  of 
these,  C,  is  bent  obliiiuely  towards  the  condenser,  and 
passes  through  the  centre  of  the  india-mbber  stopper 
of  the  condenser  tube,  and  as  far  as  the  centre  of  the 
same.  The  other  tube,  A,  which  is  bent  parallel  to  C, 
is  divided  at  the  point  D.  It  reaches  only  just  to 
the  upper  stu'face  of  the  condenser-stopper.  The 
junction  at  the  point  Dis  (in  the  case  of  bcjiling  with 
rertux  condenser  i  made  by  means  of  a  piece  of  thick- 
walled  india-rubber  tube.  If,  now,  the  liquid  in  the 
flask  be  made  to  boil,  the  vapour  passes  away  up 
both  the  glass  tubes  into  the  couileuser.  By  the 
one,  C,  it  passes  direct  to  the  centre  of  the  condenser, 
and  the  condensed  liquid  runs  down  towards  the 
other  tube.     Vapour  from  the  boiling  liijuid  comes 


also  into  the  condenser  by  meatis  of  the  other  tube,  A, 
but  this  tube  acts  in  addition  as  a  carrier  of  the 
condensed  liquid  back  into  tlie  tlask  again. 


When  it  is  required  to  distil  oft'  any  portion  of  the 
liquid  in  the  tiusk,  it  is  merely  necessary  to  diseon- 
uect  the  tulie  A  atDby  sliding  back  the  india-rubber 
joint,  and  to  turn  tube  A  round  to  any  position,  ci/., 
A',  which  ma,y  be  convenient  for  connecting  with 
the  receiver.  At  the  same  time  a  small  cap  of  india- 
rubber  is  fixed  over  the  open  end  of  the  short  tube 
at  D.  The  boiling  being  recommenced,  the  vapour 
passes  only  tlu'ough  C  into  the  condenser,  and  the 
condensed  liquid  passes  out  through  tube  A'. 


■ .  naaomatr,—" 


MODIFICATION    OP    SOXHLET'S 
EXTRACTOR, 

BY    J.  WALTER  LEATHER,  ril.T). 

The  ordinary  form  of  Soxhlet's  e.xtractor  is  attached 
to  the  condenser  by  means  of  a  cork.  It  is,  how- 
ever, frequently  dilficult  to  get  good  corks,  some 
being  so  hard  as  to  split  the  upijer  jjart  of  the 
extractor,  while  otlier  descrijitions  are  so  porous  as 
to  permit  the  water,  wiiich  generally  collects  on  the 
condenser  and  trickles  down  to  the  cork,  to  enter  and 
thus  render  the  ether  e.xtremely  wet. 

For  the  idea  of  substituting  a  merciu-y  connexion 
for  the  cork  I  am  indebted  to  my  friend  Dr  Vieth, 
and  I  am  now  able,  after  several  months'  trial,  to 
give  a  descrii^tion  of  a  mercury  connexion  which 
an.^wers  the  ptirpo.se  well.  In  the  accompanying 
sketch,  A  is  tlie  lower  ]iart  of  the  condenser,  B  is  the 
Soxhlet's  extractor.  On  to  the  lower  end  of  the  con- 
denser tube  I  have  had  a  bell-shaped  mouth  blown, 
which  is  just  so  wide  that  it  passes  readily  over  the 
upper  end  of  the  extractor,  and  the  end  of  the  con- 
denser tube  passes  a  short  way  inside  tiie  bell-mouth, 
so  that  the  condensed  ether  drops  directly  on  to 
the  sub.stance  which  is  being  extracted.  At  the 
upper  part  of  the  extractor  is  a  piece  of  glass  tube, 
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80  wide  that  it  passes  readily  over  the  bell-moutb  of 

the  condenser,  and  ■wliicli  is  fixed  at  its  lower  part 
(that  shaded  in  the  drawing)  to  the  extractor  by  means 


of  cement.  An  india-rubber  ring  also  makes  a  good 
joint  in  place  of  cement,  but  it  is  generally  difficult 
to  get  one  the  exact  thickness.  This  wide  tube, 
togetlier  with  the  extractor,  forms  a  ring-cup  into 
wliicli  tlie  bell-mouth  of  the  condenser  may  pass. 
The  ring  cup  is  tilled  about  half  full  of  mercury  and 
forms,  when  the  extractor  is  pushed  up  under  the 
condenser,  a  perfect  joint.  The  extractor  may  be 
held  in  position  by  means  of  a  clamp,  or  it  may  be 
readily  suspended  from  the  condenser  by  copper 
wire. 

m.scus.'^iox. 

The  CirA]RM.\x  said  that  he  had  been  greatly 
interested  by  the  appai-atus  shown  by  Dr.  Leather. 
Suggestions  for  the  improvement  of  such  apjiaratus 
were  always  welcome,  especially  if,  as  was  always  pos- 
sible, they  could  be  adapted  to  purposes  other  than 
those  for  which  they  were  specially  designed. 

Mr.  A.  H.  Ai.r.Ex  then  described  the  following 
iiajiroved  form  of  condenser  stand,  devised  by 
Mr,  ^\'.  Chattawav  and  himself  : — 


which  allowed  the  condenser  to  be  reversed  at  any 

moment  without  disconnecting  the  distilling  flask, 
while  it  permitted  of  the  contents  of  the  latter  being 
agitated  whenever  desired.  This  was  done  Viy  hang- 
ing the  condenser  from  a  stout  leather  thong  which 
passed  over  three  small  brackets  attached  to  a  piece 
of  wood  working  vertically  in  a  slot  in  the  stand. 
The  thong  could  be  fixed  Iiy  means  of  a  screw  at  the 
end  of  the  centre  bracket.  In  i)raetice  the  arrange- 
ment had  i>roved  vei-y  efficient  and  convenient. 


SOIME    INDUSTRIAL    APPLICATIONS    OP 
OXYGEN. 

V.Y    L.  T.  THORNE,    I'lI.Tl. 

Now  that  the  work  carried  out  during  the  last  few- 
years,  under  the  auspices  of  Brin's  Oxygen  Com- 
pany, has  resulted  in  the  solution  of  the  long-mooted 
problem  of  the  in-eparation  of  oxygen  on  the  large 
scale  at  a  price  which  sliould  bring  it  within  the 
range  of  industrial  applications,  it  may  be  of  interest 
to  call  attention,  veiy  briefly,  to  one  or  two  such 
applications  wliich  have  up  to  the  present  been 
investigated . 

But  before  entering  on  the  consideration  of  these 
api:)lications  it  will  probably  be  well  to  refer,  in  a 
few  words,  to  the  present  position  of  oxygen 
production.  For  though  Boussingaiilt's  classical 
researches  pointed  undoubtedly  to  the  atmosphere 
as  the  source  for  oxygen,  and  to  barium  oxide  as 
the  medium  for  its  extraction,  the  practical  diffi- 
culties of  the  process — one  of  the  chief  amongst 
which  was  the  gradual  diminution  of  the  absorjitive 
power  of  the  oxide  for  oxygen  —  have  hitherto 
prevented  its  being  practically  carried  out. 

The  last-named  difficulty  having  been  overcome 
by  taking  special  precautions  to  obtain  the  baryta 
employed  in  a  suitable  physical  condition,  and  to 
suitaldy  purify  the  air  from  carbonic  anhydride  and 
moisture,  the  further  difficulties  of  economical  heating 
and  of  converting  a  small  laboratory  experiment  into 
a  commercially  practical  process  had  to  be  grappled 
with. 

As  the  present  paper  does  not  purport  to  be  on 
tlie  production  of  oxygen,  but  on  its  ai:>plications, 
it  is  unnecessary  to  follow  the  development  of  the 
15rocess  in  all  its  details.  Suffice  it  to  say  the  diffi- 
culties have  been  so  far  overcome  that,  including 
all  costs,  the  production  of  oxygen  by  tliis  process 
will  certainly  not  exceed  7s.  M.  per  1.000  cubic  feet 
in  London.  In  the  manufacturing  districts,  where 
coal  and  labour  is  much  less  than  in  London,  the 
cost  will  lie  reduced  to  about  .5.s\,  and  in  gasworks 
and  other  places,  where  special  facilities  as  to  fuel, 
power,  Sec.  exist,  the  cost  will  be  still  further 
reduced. 

The  furnaces  now  in  use  are  of  several  kinds,  the 
retorts  being  placed  in  some  horizontally,  in  others 
vertically.  One  recent  modification,  that  may  in 
many  circumstances  prove  very  advantageous,  is 
the  adoption  of  a  constant  temperature  for  the 
furnace  and  retorts. 

The  temperature  employed  lies  between  the  tem- 
perature most  suitable  for  oxydation  and  that  most 
fitted  for  deoxydation,  the  air  being  pumped  in 
during  oxydation  under  a  pressure  of  from  15  to 
20  lbs.  on'  the  srpiare  inch,  and  the  oxygen  drawn 
otV  bv  means  of   a  vacuum.     Under   these   circum- 
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Htnuces  neither  the  oxydntion  nor  deozytlntiou  of 
tlio  liiirytii  is  bo  complete  as  when  viiryiiig  tempera- 
tures are  employed,  ami  the  yield  of  oxygeu  per 
operation  is  iu  consecineufc  much  smaller.  tStill 
the  <-haut;e  of  pressure  is  snfHeient  to  iletermiue 
»  eertaiii  variatitm  iu  the  st.ito  of  oxydatiou  of  the 
liaryta,  ami  this  is  aiileil  to  some  extent  by  the 
eooliuf,'  erteet,  iluriufj  oxydatiou,  on  the  liaryta  of 
the  eold  air  pnm])eil  iu.  Auil  tliou;;h  the  yield 
i>f  I'xygen  per  operation  is  small  —  abi)ut  '1  ft. 
per  111.  of  baryta  used,  apiiust  about  '7  where 
the  temperature  is  ehauKed — the  number  of  opera- 
tions per  day  is  so  mueh  increased,  and  the  manipu- 
lation so  mueh  simplitied,  that  this  form  of  furnace 
will  uniler  most  curcumstnuces  be  more  advautageous 
than  the  older  form. 

Turning  now  to  the  applications  of  oxyf»en,  I  would 
take  the  opportunity  to  apolofjise  for  briugiuf;  this 
subject  before  the  Society  iu  its  present  iintinished 
state.  When  at  the  beginning  of  the  se.>ision  I 
undertook  to  reail  a  piper  before  yon,  I  fully  hoped 
tlnit  the  chemical  or  theoretical  side  of  the  questions 
to  be  treated  of  would  ere  this  have  been  worked 
out.  <  )\ving  to  press  of  work,  however,  the  necessiiry 
laboratory  experiments  have  not  yet  beeu  completed. 
Nevertheless,  I  thought  it  best  to  lay  before  you 
the  facts  already  ascertained,  and  trust  at  a  future 
time  to  be  allowed  to  return  to  the  subject  when 
further  research  has  given  more  dednite  insight 
into  the  rationale  of  the  various  processes. 

The  use  of  Oxijffn  in  Itlewhin'j. 

It  is  of  course  well  known  that  iu  the  bleaching 
of  natural  coloimug  matters  by  chlorous  bleaching 
ageuts,  the  true  bleaching  agent  is  iu  almost  all 
cases  oxygen.  But  all  attempts  to  employ  free 
oxygen  iu  the  jilace  of  chlorine  <«•  chlorine  com- 
pounds have  hitherto  proved  unavailing,  except 
perhaps  iu  the  open  bleach-tield,  where  the  action 
of  the  oxygen  is  aided  by  sunlight.  The  opinion 
has  therefore  grown  up  that  lieforo  oxygen  can 
become  an  active  bleaching  ageut,  it  is  necessary  for 
it  to  be  in  a  nascent  state,  or  at  least  in  its  active 
form  of  ozone.  Experiments  recently  made  have 
shown,  however,  that  tliis  opinion  is  only  justified  up 
to  n  certain  point  :  for  though  all  attempts  to  bleach 
by  the  action  of  free  oxygen  alone — whether  at  high 
<ir  low  temperattue,  or  under  normal  or  increased 
pressure — were  unsuccessful,  it  was  fouud  that  when 
used  in  conjunction  with  chlorine  or  bleaching 
powder,  oxygen  possesses  a  most  decided  bleaching 
power.  The  experiments  were  made  with  paper 
pulps — wood,  straw,  esparto,  and  jute  or  gunny — 
and  also  with  raw  jute,  jute  yam  and  cloth,  and 
cotton  cloth.  The  results  were  similar  in  all  cases, 
i>nt  since,  as  yet,  the  experiments  on  yarns  and 
cloths  have  been  cimtined  to  the  laboratory,  the 
remarks  in  the  present  paper  will  be  mainly  contined 
to  the  bleaching  of  paper  pulps  with  which  experi-  | 
ments  have  been  carried  out  on  a  practical  scale. 

When  a  stream  of  oxygen  was  passed  into  a  mixture 
of  paper  pulp  and  solution  of  bleaching  powder,  it  was 
noticed  tliatthe  de-colo>iration  of  the  pulp  proceeded 
much  more  rapidly  than  was  the  case  when  no  ' 
oxygen  was  >ised.  At  first  it  was  thought  that  this 
might  be  due  to  the  mechanical  stimng  effect  of  the 
current  <if  oxygen.  A  stream  of  nitrogen  was  there- 
fore substituted  for  the  oxygen,  but  the  result  was  a 
retardation  of  the  bleaching.  .■V  cm-reut  of  air  was 
then  tried,  the  effect  being  that  the  rate  of  bleaching 
was  almost  exactly  the  same  as  when  bleaching 
powder  solution  was  alone  used.  When  eipial 
volumes  and  ttrengths  of  solution  and  weicl>ts  of 


pulp  were  used,  the  residual  li(juid  from  the  oxygen 

expemuent   always   contained,    after   the    bleaching 

I  was  complete,  nuu-e  available  chlorine  than  either  <it' 

I  the  othei-s.     It   tlius  became  clear  that   oxygen  pro- 

I  dueed   a    beneficial,   nitrogen   a    detrimental   effect, 

I  whilst  the  apparent   inaction  of  the  air  current  was 

probably  due  to  the  effi'ctsof  the  oxygen  and  nitrogen 

neutralising  one  another. 

Experiments  were  now  undertaken  in  a  closed 
churn,  and  it  was  found  that  wlu-n  using  about  '.iM  lbs. 
dry  pulp,  mixed  wit  li  a  soluti.iu  of  bleaching  powder, 
from  (i  to  8  ft.  of  oxygen  might  be  slowly  passed 
into  the  churn  without  any  increase  of  "internal 
pressure  being  sliowu  When  nitrogen  was  passed 
in.  the  pressure  began  to  rise  inuiiediately,  and 
when  the  excess  of  nitro.gen  was  allowed  to  escajje, 
it  was  found  to  be  strongly  charged  with  chlorine. 
When  air  Avas  used  the  pressure  rose  steadily  but 
more  slowly  than  with  nitrogeu,  and  the  excess  of 
gas  was  found  to  contain  but  little  oxygen,  but  to  be 
strongly  charged  with  chlorine.  There  could  thus 
be  no  doubt  that  the  oxygen  was  actually  used  up 
and  helped  to  effect  tl'ie  bleaching,  w-hilst  the 
nitrogeu  was  not  only  without  bleaching  effect,  but 
when  escaping  frimi  the  liiiuid  carried  away  with  it 
part  of  the  cliloriue  which  is  constantly  being  set 
free  in  a  solution  of  bleaching  powder.'  And  even 
Avitli  oxygen  the  absorption  was  limited,  and  if  too 
much  was  passed  in  or  it  was  admitted  too  rapidly, 
pressure  rose  at  once  and  the  excess  was  not  only 
useless  but  detrimental. 

Further  experiments  showed  that  not  only  did  a 
stream  of  oxygen  accelerate  the  bleaching,  but  that 
it  very  considerably  reduced  the  ijuautity  of  bleach- 
ing powder  neces.sary.  In  a  large  number  of 
experiments  the  saving  of  bleach  which  was  effected 
ranged  from  40  to  .Mi  per  cent.,  the  saving  being 
greater  the  finer  the  state  of  division  of  the  oxygen 
on  entering  the  pulp  and  the  more  intimately  it  was 
brought  in  contact  therewith. 

But  it  is  one  thing  to  make  a  laboratory  experi- 
ment, another  to  carry  the  experiment  into  practice, 
and  the  above  detaileil  results  had  yet  to  stand  the 
test  of  practical  working.  Arrangements  were  there- 
fore made  to  test  the  iirocess  on  a  large  scale  at  a 
paper  mill.  Two  large  open  potchers,  each  capable 
of  can-ying  nearly  a  ton  of  straw  or  esparto,  were 
fitted  with  a  finely  perforated  tube  running  across 
the  potcher  just  in  front  of  the  beater,  and  the  whole 
of  tlie  pulp  bleached  in  these  two  potchers  dimng 
five  days  was  treated,  the  total  amount  being  over 
50  tons  of  esparto,  straw,  .tc.  Tlie  conditions  of  the 
trial  were  disadvantageoim  to  the  process,  since  the 
potchers  being  open  witli  only  al)Out  20  inches  head 
of  water,  it  was  difficult  to  In-ing  the  oxygen  inti- 
mately into  contact  with  the  grass  and  to  jn-event  a 
large  quantity  of  it  e.scaping.  In  nrder  to  do  this  as 
far  as  possible,  the  above-mentioned  jjosition  was 
chosen  for  the  oxygen  pipe,  as  the  revoh-iug  beating 
cylinder  then  jirevented  the  oxygen  rising  straight 
to  the  sm-facc  of  the  liquid,  earned  it  forward,  and 
did  much  to  bring  it  into  contact  with  the  pulp. 
But,  on  the  other  liand,  the  strong  bleach  was  run 
into  the  potcher  on  top  of  the  pulp.  Sec,  behind  the 
beater,  and  it  was  aliout  a  (|uarter  of  an  hour  before 
it  became  well  incorporated  and  reached  the  oxygen 
pipe,  a  large  part  having  in  the  meantime  been  used 
up.  But  even  luider  these  condititms  the  effect  of  tho 
oxygen  was  very  marked,  aiul  the  average  saving  of 
bleach  was  about  30  per  cent.,  at  a  cost  of  about 
1200  cubic  feet  oxygen  per  ton  of  raw  matei-ial  treated. 
In  a  more  permanent  installation,  where  the  oxygen 
and  bleaching  solution  would  be  introduced  side  b.y 
side  and  the  distribution  of  the  oxygen  improved, 
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the  saving  would  undoubtedly  be  much  larger 
aud  'Would  probably  reach  that  obtained  in  the 
laboratory  experiments  already  detailed.  This  pro- 
cess may  be  applied  at  very  little  cost  to  almost  all 
existing  pajser  -  bleaching  plant,  and  besides  the 
saving  of  bleach,  decreases  the  damage  to  the  fibre 
and  thus  jiroduces  a  paper  of  increased  tensile 
strength. 

With  chlorine,  oxygen  acts  in  the  same  way.  [ 
Whether  used  for  gas-bleaching,  or  whether  the 
mixed  gases  are  led  into  water  in  which  i^aper  pulp 
is  suspended,  a  considerable  quantity  of  oxygen  is 
absorbed,  and  a  saving  of  about  50  per  cent,  of 
chlorine  oft'eoted.  To  give  a  single  example,  a  glass 
chamber  of  4 '4  litres  cai^acity  was  lightly  filled  with 
200  grms.  di-y  jute,  slightly  moistened,  and  was  then 
made  air  tight,  and  connected  with  a  retort  in  which 
chlorine  was  afterwards  generated.  Oxygen  was 
passed  into  the  chlorine  mixture  (manganese  dioxide 
and  hydrochloric  acid),  and  the  mixed  gases  then  led 
into  tiie  closed  chamber.  7  •  G  litres  of  oxygen  aud 
3 '8  litres  of  chloi'ine  were  thus  passed  slowly  in,  but 
the  pressure  in  the  vessel  only  increased  to  about 
20  mm.  water.  In  the  experiments  with  chlorine 
and  oxygen  it  was  always  fouud  that  better  results 
were  obtained  when  the  oxygen  was  passed  into  the 
chlorine-generating  mixture  thau  when  the  gases 
were  simjily  mixed  before  reaching,  or  in,  the  bleach- 
ing chamber.  I  am,  however,  unable  at  i^resent  to 
say  whether  this  was  due  simply  to  more  intimate 
mixture  of  the  two  gases,  or  whether  possibly  small 
quantities  of  some  oxide  of  chlorine  were  produced. 

Sufficient  experiments  have  not  yet  been  made  to 
enable  me  to  say  with  any  certainty  what  is  the 
chemical  explanation  of  the  above  phenomena. 
It  is  conceivaljle  that  the  oxygen  in  some  way 
regenerates  the  chlorine  or  bleaching  powder  at  the 
moment  of  their  conversion  into  hydrocb.loric  acid 
or  calcium  chloride,  or,  on  the  other  hand,  that  a 
part  of  the  oxygen  becomes  converted,  in  the  presence 
of  the  nascent  chlorine,  into  ozone.  It  is  more  j>i'o- 
bable,  however,  that  the  bleaching  of  the  natural 
colouring  matters  present  in  fibrous  materials  does 
uot  take  place  at  one  bound,  but  by  stages,  some  of 
the  intermediate  jji-oducts  being  of  an  aldehydic  or 
unstable  character,  and  oxydisable  by  free  oxygen. 
Under  ordinary  circumstances,  no  free  oxygen  being 
present,  the  end  as  well  as  the  initial  oxydatiou  must 
be  eff'ected  by  nascent  oxygen  sujiplied  through  the 
medium  of  the  chlorine.  But  if  a  plentiful  supply 
of  oxygen  is  present,  less  nascent  oxygen,  aud  con- 
seiiueutly  less  chlorous  bleaching  agent,  is  required. 
One  fact  that  tends,  I  think,  to  confirm  this  explana- 
tion is,  that  when  a  current  of  oxygen  is  passed 
through  a  solution  of  bleaching  powder  undergoing 
titration  with  arsenious  acid,  the  amount  of  arsenious 
acid  is  not  increased.  Were  the  increased  bleaching 
effects  described  above  due  to  a  formation  of  ozone 
or  a  regeneration  of  oxy-chlorine  compounds,  an 
increased  quantity  of  arsenious  acid  should  be 
oxydised  under  the  conditions  just  mentioned. 


Use  of  Oxiii/rn  in  the  I'urifirafion  of  Gas. 

As  Mr.  W.  A.  Valon  recently  (.Tune  1888)  read  a 
paper  on  this  subject  at  the  annual  meetings  of  the 
(las  Institute,  and  this  paper,  with  the  discussion 
thereon,  has  already  ajipeared  in  the  Transactions  of 
the  Institute  (1888,  pp.  71 — '.)8),  it  will  be  unnece.ssary 
for  me  to  go  into  the  question  in  detail.  It  is, 
however,  of  such  importance,  that  I  may  l)c  per- 
mitted to  give  a  brief  summary  of  the  principal 
results. 


In  gasworks  where  oxide  of  iron  is  employed  for 

the  removal  of  the  sulphur  from  the  gas,  the  spent 
oxide  is  often  revivified  by  being  exposed  for  some 
time  to  the  air,  and  this  may  be  repeated  ten  or  a 
dozen  times  before  the  oxide  is  finally  spent.  But 
in  order  to  save  the  handling  of  the  oxide  thus  made 
necessary,  a  small  percentage  of  air  is  often  added 
to  the  gas  before  it  enters  the  oxide  purifiers,  and  in 
this  way  the  revivification  is  made  continuous,  till 
the  oxide  is  finally  comi^letely  spent.  But  when 
either  of  these  plans  is  adopted,  the  purified  gas  is 
generally  found  to  have  lost  somewhat  in  illuminating 
efi'ect,  due  probably  to  the  nitrogen  introduced  in 
the  added  air.  Mr.  Yalou  made  a  series  of  experi- 
ments to  ascertain  whether  any  material  advantage 
would  accrue  by  the  substitution  of  a  correspontling 
amount  of  pure  oxygen  for  air.  He  fouud  that  not 
only  did  the  loss  of  luminosity  give  place  to  a  slight 
increase,  and  the  revivification  of  the  oxide  proceed 
more  regularly,  biit  that  the  use  of  the  oxide  might 
be  abandoned  altogether.  Eor  when  oxygen  was 
employed  in  this  way,  the  lime  purifiers  alone  were 
found  to  ef&oiently  remove  the  sulphur  compounds, 
the  issuing  gas  containing  only  6  to  8  grains  of  sul- 
phur per  100  cubic  feet  of  gas.  The  proportion  of 
oxygen  found  to  give  the  best  results  was  0  •  10  per 
cent,  of  the  volume  of  the  gas  for  every  100  grains  of 
suli^hur  per  100  culjic  feet  of  crude  gas.  Under  these 
conditions  the  sulphur  remained  fixeil  in  the  lime 
( partly  as  free  sulphiu-),  and  did  not  move  forward 
when  the  lime  became  saturated  with  carbonic  acid 
— as  is  the  case  where  air  is  employed — and  the  life  of 
the  lime  was  nearly  doubled.  The  lime  lasts  much 
longer  than  hitherto,  owing  to  the  more  complete 
revivification  of  the  lime,  and  when  spent,  it  has 
not  the  noxious  smell  of  "blue  Billy,"  but  forms 
an  almost  odourless  and  dry  substance.  The  piu'ify- 
ing  space  and  plant  is  reduced  by  more  than  one- 
half,  and  the  laboiu'  in  proportion. 

The  cheniical  explanation  of  these  results  must  bo 
left  for  the  present  unknown,  but  of  the  actual  facts 
there  is  no  doubt.  The  experiments  were  made  at 
the  Westgate-on-SeaOas  Works,  between  September 
1 887  and  May  1888,  and  during  that  time  the  whole 
output  of  gas  was  treated  by  the  oxygen  method. 
Permanent  oxygen  jjlaut  has  now  been  put  down  at 
the  Kamsgate  Corporation  Gas  Works,  and  the  pro- 
cess will  shortly  be  at  work,  when  those  interested  in 
gas  making  will  be  able  to  examine  it  personally. 


Maturing  of  Spirits. 

Another  application  of  oxygen,  which,  though  not 
yet  fully  worked  out,  promises  to  be  of  considerable 
importance,  is  its  use  in  the  maturing  of  spirits. 
There  is  little  doubt  that  in  the  early  ageing  of 
spirits  in  cask,  the  oxygen  of  the  atmosphere  plays 
an  important  part.  But  th<iugh  this  is  the  case,  all 
attempts  to  artificially  hasten  this  jsrocess  seem 
hitherto  to  have  proved  more  or  less  unsatisfactory. 
But  the  two  applications  just  referred  to  show  that 
oxygen  when  in  the  pure  state  may  sometimes  answer 
wliere  air  utterly  fails,  and  this  is  also  the  case  in  the 
ageing  of  spirits.  It  has  been  found  that  if  oxygen  is 
forced  into  spirits  at  a  pressiu'e  of  one  or  uiore 
atmospheres  aud  left  for  ten  days  or  so,  the  spirits 
become  mellowed  to  the  extent  of  about  thi-ee  to 
five  vears  ageing.  Numerous  samples  have  been  thus 
treated  and  submitted  to  experts,  with  the  almost 
invariable  result  as  stated.  Determinations  of  the 
fusel  oil  in  some  of  these  samples  have  been  made,  of 
which  the  following  three  pairs  are  examples. 
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Vuso\  Oil.  _ 

I.  Whiskoj-  li'fopo  trefttniont •ignus.  por  litiv. 

Whiski-.v  iiflcrtivaf input "00       „  „ 

II.  Wliiski-y  tioforo  tri'MiiiPiit '3         „  „ 

Wliiski'.v  iiflor  tr™iim-iit "Hi 

HI.  Whiskey  (quitp  new  Soot cli)  lielon) 

treaimi'nl ri>3 

Wlihko.v  ((initc  new  StMtcIi)  lifter 

troatuient '  I'J       .,  ,i 

From  these  uunibcrs*  it  is  clenr  that  tlio  effect 
of  the  oxygen  is  really  to  mature  aud  improve 
tlio  spirit  ami  convert  the  Imrmful  fusel  oil  into 
imioctiotis  compounds.  It  m;iy  bo  mentioned  that 
o\>f»eu  has  for  some  time  past  been  used  iu  France 
for  this  purpose. 

Some  wines  appear  also  to  be  matured  by  this 
process,  but  they  are  also  often  ai-idilied  by  it,  and  it 
is  doubtful  whether  it  will  be  applicable  to  wines 
with  advantage. 

Use  of  Oxygen  for  obtaining  High  Temperatures. 

As  the  able  paper  delivered  by  Mr.  Thos.  Fletcher 
on  this  subject  to  the  liiverpool  Section  of  oxn 
Society  has  already  appeared  in  otu'  .hjurual,  it  is 
unnecessary  for  me  to  do  more  than  refer  to  it.  I 
would,  however,  take  this  opportunity  of  calling  the 
attention  of  chemists  who  have  not  yet  used  it  to  the 
convenience  of  compressed  oxygen  as  now  obtainable 
in  steel  cylinders,  for  laboratory  use.  There  is  also 
little  doubt  that  at  the  prices  iiieutioued  at  the  com- 
mencement of  this  paper,  oxygen  will  be  available 
even  in  some  metallurgical  operations  where  very 
high  uud  reailily  coutrolk'd  temperatiu'es  are  required. 

Several  other  indu.strial  api)lications  of  oxygen  are 
now  under  investigation,  audi  hope  ere  long  to  have 
the  houoiu-  of  bringing  these  before  the  notice  of  the 
Society. 

DISCUSSION. 

The  Cii.MJiMAN  said  that  he  was  sure  all  the 
members  would  agree  with  him  in  thanking  Dr. 
Thome  for  an  especially  interesting  paper.  It  was 
surprising  that  oxygen  had  been  so  completely  shut 
out  from  all  industrial  uses  until  recently.  The 
most  familiar  of  all  chemical  substances,  the  first 
thing  to  a  knowledge  of  the  use  of  which  every 
beginner  in  chemistiy  was  introduced,  had  liitli«rto 
been  so  scarce  aud  valuable  that  its  industrial  eip- 
ployment  was  impossible.  Excepting  a  very  limited 
use  in  oxyliydrugon  furnaces,  it  might  be  said  that 
the  industrial  application  of  oxygen  iu  chemistry  was 
imknown.  Messrs.  Briu's  process  had  created  the 
possibility  of  the  industrial  use  of  oxygen,  and  was 
in  itself  a  most  interesting  object  of  study.  The 
Hrst  eft'octs  of  the  introduction  of  this  process  were 
a  repetition  of  what  had  been  so  often  seen  before  : 
— a  iliscovery  was  made  so  simple  and  so  admirably 
fitted  for  its  purpose,  that  everybody  immediately 
concluded  that  the  whole  ([uestion  was  solved. 
Then  the  practical  ditticulty  of  applying  the  process 
came  to  the  fore.  Perhaps  there  was  nothing  more 
certain  with  respect  to  industrial  processes  than  that 
nothing,  however  perfectly  simple  in  the  laboratory, 
ever  worked  well  at  first  on  a  practical  scale.     It 


"  It  shoiiM  bo  nntrtl  tlmt  tlicse  nunil)ei*s  aro  ^'iveii  rather  for  tlicir 
relative  tlinn  their  absolute  value.  In  these  determinations  tlie 
nninbers  to  be  eonijiareil  are  fmni  the  same  spirit  Irefore  aud  after 
treatuient.  and  tlierefore  are  in  a  Kre.at  raea.sure  free  from  the 
oi)jeetions  raised  airainst  ordinary  fusel  oil  tietenninations.  Tlie 
alcohol  of  the  spirit  was  carefully  fnwtionated  olT  by  tin*  help  of  a 
h'l  Bel  flennittger  fraetionatinz  tnlw-'  (foiu-  bulb),  and  the  afpieous 
residue  trcnted  by  Manplardfs  method. 


was  not  merely  beautiful  laboi-atory  experiments 
that  were  wanted  in  applied  chemistry,  but  the 
more  complex  results  of  great  engineering  an<I 
manufacturing  experience  allied  to  that  purely 
theoretical  chemistry  which  we  are  apt  to  think  all. 
sullicient.  It  was  most  interesting  to  see  how  the 
iHtliculties  besetting  the  process  had  been  overcome, 
and  results  obtained  indicating  that  the  various  appli. 
cations  of  oxygen  had  a  great  future.  The  whole 
ipiestion  of  bleacliing  was  one  of  great  interest  aud 
importance,  but  he  would  not  venture  to  dogmatise 
on  it.  Undoubtedly  oxygen  had  for  centuries  past 
done  a  large  amount  of  bleaching  ;  in  fact,  until  the 
present  generation  or  thereabouts,  all  bleaching  liad 
been  done  by  it.  At  any  rate,  without  going  deeply 
into  theories,  one  might  assume  that  oxygen  hail  somr. 
bleaching  power.  How  that  jjower  was  exercised 
was  a  tlifiiciilt  and  interesting  question.  He  felt 
strongly,  however,  that  Dr.  Thome  was  right  in  his 
view  that  chlorine  was  not  the  true  bleacliing  agent. 
It  was  probable  that  it  acted  simjily  as — it  was 
difficult  to  choose  expressions  which  di<l  not  bring 
one  on  to  debateable  ground,  but  perliaps  he  might 
use  a  safe,  if  incomprehensible,  expression,  aud  say 
that  it  acted  in  a  catalytic  manner.  At  any  rate  it 
seemed  clear  that  the  joint  presence  of  ordinary 
oxygen  and  oxygen  combinetl  with  chlorine  did 
somehow  produce  the  ofl'ects  characteristic  of  ozone. 
If  this  i)rocess  could  avert  the  destructive  efl'ects 
produced  by  chloruio  in  paper  pulp,  it  would  be  a 
vast  consideration  to  all  who  had  respect  for  the 
permanence  of  documents ;  and  if  it  could  be 
carried  still  further  and  avoid  the  extreme  wae  of 
chlorine  in  our  clothes,  that  would  be  an  improve, 
ment  which  would  add  materially  to  the  happiness 
of  the  community.  It  must  be  confessed  that 
modern  science  had  not  succeeded  in  producing  the 
same  permanence  which  the  linen  of  our  grand- 
mothers showed ;  and  if  the  oxygen  process  could 
restore  that  permanence,  everybody — except  those 
whose  business  it  was  to  spin — wotdd  be  grateful. 
The  other  j^roposed  applications  of  oxygen  were 
striking  and  interesting.  In  the  case  of  spirits, 
if  we  could  be  saved  what  had  been  called  torch- 
light processions  down  our  throats,  that  alone 
would  1)0  a  great  improvement.  The  ageing  of  sjjirits 
was  another  of  those  simple  processes  difficult  to 
analyse  and  work  out.  Everyone  knew  that  it  took 
place,  but  no  one  seemed  to  know  how.  It  would 
certainly  be  an  economic  and  vahiable  application  of 
oxygen  if  the  interest  of  large  sums  of  money 
which  at  present  lay  idle  while  spirits  were  ageing 
could  be  thereby  saved.  He  would  not  go  through 
all  the  possible  applications  of  oxygen,  some  of 
wliich  were  well  recognised  at  present,  while  others 
belonged  only  to  the  futiu'e,  but  would  call  upon 
those  having  knowledge  of  the  strbjeot — especially 
those  learned  in  the  purification  of  coal  gas — to  give 
the  meeting  the  benefit  of  their  experience. 

Mr.  S.  H.  .TniiNSMX  said  that  with  respect  to  the 
bleaching  properties  of  oxygen,  he  would  like  to  ask 
Dr.  Thorne  whether  he  had  compared  the  cost  of  the 
oxygen  used  with  that  of  the  chlorine  which  it 
displaced.  A  thousand  cubic  feet  of  oxygen  would 
weigh,  roughly,  about  1-t  lbs.,  and  its  cost  would 
be  7s.,  or  about  M.  per  pound.  In  compai-ing  the 
cost  of  that  oxygen  with  that  of  the  chlorine  which 
it  displaced,  one  must  take  the  chlorine  in  the  form 
of  bleaching  powder.  He  thought  that  tlie  two  values 
wotild  be  found  tn  be  about  equal,  and  thus  there 
woTild  be  no  saving.  It  was,  however,  very  interesting 
to  find  that  oxygen  could  be  used  directly  in  such  a 
way,  antl  it  was  to  be  hoped  that  the  process  would 
be  cheapened  iu  the  future.    He  would  like  to  hear 
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Dr.  Thome's  opinion  of  the  saving  to  be  effected  by- 
using  oxygen  instead  of  oxide  of  iron  for  the  purifica-  j 
tion  of  gas.  He  had  had  a  long  experience  of  the  use 
of  oxide  of  iron  and  of  lime  for  that  purpose.  One 
of  the  principal  objections  to  the  use  of  lime  was  the 
enormous  expense  of  handling  the  lime  :  but  this 
expense  was  saved  in  the  case  of  iron  oxide  by  the 
same  oxide  being  used  over  and  over  again,  and  he 
had  no  doubt  whatever  that  oxide  of  iron  was  by 
far  the  cheaper  agent  for  purifying  gas  from  sulphide 
of  hydrogen. 

Mr.  B.  E.  E.  Xewlaxps  asked  how  it  was  possible 
to  correctly  estimate  such  a  small  quantity  of  fusel 
oil  in  spirit  as  that  mentioned  as  existing  after  treat- 
ment  by  oxygen.  He  had  failed  to  get  accurate  results  I 
by  the  book  methods,  and  therefore  when  he  inquired 
into  the  matter  during  a  recent  %-isit  to  Paris  he  was 
somewhat  gratified  to  find  that  one  of  the  most 
eminent  chemists  in  the  alcohol  industry  confessed 
himself  equally  at  a  loss  to  estimate  such  minute 
proportions  of  fusel  oil.  In  fact,  fusel  oil  was  a 
very  complex  body.  It  was  essentially  a  mixtui'e 
left  in  the  still  after  the  alcohol  was  distilled  off  at  a 
certain  temperature,  and  the  oil  at  one  manufactory 
might  differ  considerably  from  that  at  another. 
Therefore  a  process  that  would  determine  it  correctly 
in  one  works  would  perhaps  fail  to  determine  it  at 
another. 

Mr.  E.  J.  Bev.\x  was  glad  to  find  that  Dr.  Thorne 
regarded  oxygen  as  the  chief  agent  concerned  in 
bleaching  rather  than  chloiine.  At  the  same  time 
he  would  like  to  know  how  Dr.  Thorne  explained 
the  action  of  chlorine  on  jute  in  the  experiment  he 
had  described,  in  which  he  had  passed  chlorine  gas 
into  a  glass  cylinder  containing  jute.  It  was  well 
known  that  ,)ute  was  not  bleached  at  all  under  such 
conditions.  The  chlorine  was  absorbed  by  the  jute, 
forming  a  chlorine  compound  of  definite  composition, 
and  thus  accounting  for  the  non-increase  of  pressure 
mentioned  by  Dr.  Thorne.  He  would  like  to  know, 
too,  whether  the  bleaching  effected  by  means  of 
oxygen  and  bleaching  powder  had  been  found  to  be 
permanent.  That  was  a  matter  of  great  importance 
to  paper-makers.  It  was  possible  to  produce  what 
might  be  called  a  white  wash  as  contrasted  with  a 
distinct  bleach.  In  some  cases  bleaching  could  be 
effected  very  rapidly,  and  a  good  white  apparently 
obtained  :  li'ut  after  some  time  the  pulp  rapidly 
deteriorated  and  went  back  to  the  original  colour. 
But  after  all.  the  most  important  point  for  a  imper- 
maker's  consideration  was  the  relative  cost.  He 
would  like  to  hear  Dr.  Thome's  opinion  on  that,  and 
idso  whether  he  had  estimated  the  loss  in  weight 
which  occurred  with  pulps  treated  by  the  two 
different  processes— i.e.,  by  bleaching  powder  alone 
and  by  bleaching  powder  in  conjunction  with  oxygen. 
He  would  also  be  glad  to  know  whether  Dr.  Thorne 
had  determined  what  action,  if  any,  was  produced 
by  oxygen  ;done,  without  the  use  of  any  bleaching 
powder. 

Dr.  C.  E.  Alder  Wjugut  asked  whether  the 
"blue  BUly"  shown  by  Dr.  Thorne  contained  free 
sulphiu'  or  calcium  suli)hide,  or  whether  the  sulphur 
compounds  in  it  had  been  oxidised  to  sulphate  ;  and 
whether  the  action  of  the  oxygen  had  been  traced  by 
the  analytical  examination  of  the  product.  There 
was  another  application  of  oxygen  which  had  been 
brought  forward  some  time  ago,  which  Dr.  Thorne 
had  not  mentioned :  that  was  its  use  for  purifying 
water  by  being  dissolved  therein.  It  was  a  ciuious 
fact  that  a  watery  solution  of  oxygen  under  sevei-al 
atmospheres  pressure  in  a  syphon  when  discharged 
into  a  tumbler  was  just  as  tasteless  as  boiled  water. 


Though  "fizzing"  vigorously  it  tasted  as  flat  as 
ditch-water.  He  had  gathered  from  Mr.  Jackson 
some  time  ago  that  there  was  a  prospect  of  oxygen 
being  used  for  the  purification  of  water  containing 
organic  matter,  but  had  not  yet  heai-d  of  any  experi- 
ments to  that  end.  Mr.  Jackson  had,  however, 
kindly  sent  him  for  home  comsumption  sundry 
samples  of  plain  aerated  water  and  of  lemonade 
ai'rated  with  oxygen.  He  had  noticed  that  the 
oxygen  had  Ijy  no  means  completely  oxidised  the 
citric  or  tartai'io  acid  of  the  lemonade  nor  the  essential 
oil  and  sugar  contained  therein,  and  it  therefore 
occurred  to  him  that  there  might  be  certain  con- 
stituents of  ordinary  water  which  it  would  equally 
fail  to  oxidise. 

Mr.  C.  T.  Kixf.zEiT  asked  whether  Dr.  Thorne 
had  made  any  estimation  of  the  comparative  cost  of 
oxygen  by  the  Brin  process  and  in  the  form  of 
peroxide  of  hydrogen  in  the  application  of  the  two 
substances  to  such  bleaching  processes  as  the  oxida- 
tion of  paper  pulp  and  fusel  oil.  -And  further, 
whether  the  oxygen  employed  to  purify  gas  prevented 
the  formation  of  that  magnetic  oxide  of  iron  which 
was  the  bugbear  of  the  process.  If  one  could  really 
prevent  the  formation  of  magnetic  oxide  there  was 
no  reason  whj'  the  fenic  oxide  should  not  be 
employed  ad  infinitum. 

Mr.  A.  AVivGHAM  said  he  understood  that  the  sulphur 
in  the  "  blue  Billy,"  shown  liy  Dr.  Thome,  was  in 
the  state  of  free  sulphur.  If  that  was  so,  it  seemed 
very  remarkable  that  one  should  introduce  oxygen 
into  the  gas  and  get  a  reduction.  The  pi'obable 
explanation  seemed  to  him  to  be  that  the  oxygen 
being  introduced  into  the  gas  biu-ut  by  preference 
a  certain  amount  of  sulphuretted  hydrogen  into 
sulphurous  acid,  which,  reacting  on  the  unburnt 
sulphuretted  hydrogen,  gave  free  sulphur  ;  the  lime 
acting  simply  as  a  mechanical  filter.  If  that  was 
so,  the  objection  to  the  cost  of  lime  would  be  over- 
come, as  coke  could  be  used.  With  respect  to  the 
application  of  oxygen  to  bleaching,  he  would  like 
to  ask  Dr.  Thorne  to  what  extent  he  could  replace 
chlorine  by  oxygen;  and,  if  the  oxygen  had  a 
catalytic  action,  whether  he  had  experimented  as 
to  the  amount  of  chlorine  necessary  to  enable  oxygen 
to  bleach,  whether  a  trace  only  would  be  sufficient. 
In  this  connexion  he  would  draw  attention  to  the 
gi-eat  desire  that  existed  at  the  present  time  for  a 
really  pure  paper  for  artistic  purjioses.  He  had 
had  comjjlaints  recently  from  several  artists  that 
the  pajier  supplied  to  them  rapidly  destroyed  tlie 
colours  put  on  them,  especially  the  vegetable 
coloius.  There  would  certainly  be  a  demand  for 
any  pi'ocess  which  should  overcome  this  fault. 

Mr.  H.  SnAiU'  said  that  he  was  glad  that,  though  a 
member  of  the  Society,  it  did  not  fall  to  his  lot  to 
I  answer  the  various  technical  (juestious  raised  on  the 
subject  of  Dr.  Thome's  paper.  One  gentleman  had 
I  inquired  as  to  the  cost  of  bleaching  by  oxygen  as 
'  compared  with  peroxide  of  hydrogen.  Dr.  Thorne 
would  probably  answer  that  question  ;  but  in  the 
meantime  he  might  say  that  they  had  not  attempted 
to  compete  with  peroxide  of  hydrogen— or  ratlier 
tliat  hydrogen  peroxide  had  not,  he  thought, 
attempted  to  compete  with  their  oxygen.  The 
former  would,  he  believed,  be  much  more  expensive. 
His  object  in  rising,  however,  was,  as  chairman  of 
Brin's  Oxygen  Company,  to  emphasise  an  invitation 
which  had  already  been  sent  to  the  Council.  He 
trusted  that  the  Council  would  accept  that  invita- 
tion, and  that  the  Society,  on  its  annual  meeting 
this  year  in  Loudon,  would  pay  a  visit  to  the  works 
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and  see  the  imliistrial  production  of  oxygen  going 
on.  It  was  uiifortnuiitoly  lie.voml  tlioir  power  to 
show  nu'ml)Oi-s  nil  the  iipplioatious  of  oxygon.;  but 
lie  would  assuro  them  of  u  most  lienrty  weloime. 
He  would  now  lenve  the  answering  of  the  ipiestions 
to  Dr.  Thorno. 

I>r.  TiioKNK,  in  replying,  said:  In  the  first  place  as 
to  the  ipiestion  asked  liy  Mr.  Johnson,  and  repeated 
by  other  gentlemen,  eoneerning  the  relative  cost 
of  oxygen  and  bleaehiug  powder  —  if  i\Ir.  John- 
son reflects  for  a  moment  he  will  reeoguise  that  he 
has  made  a  slip  in  his  calculation.  .\  thousand 
cubic  feet  of  oxygon  weigh  about  8t  lbs.,  and 
not  II  lbs.  as  he  mentioned — the  volume  of  one 
pound  of  oxygen  at  the  ordinary  temperature  of 
(iO  Fah.  being  about  11  "^i  ft.  This,  of  course,  will 
reduce  the  cost  of  the  oxygen  from  the  sixpenoe 
suggested  by  Mr.  Johnson  down  to  abo\it  a  penny 
l)er  pound.  I  may  say,  however,  that  we  have 
studied  the  question  of  the  cost  of  bleaching,  and 
it  would  be  within  the  mark  to  say  that  the  ordinary 
cost  of  bleaching  paper  pulp  is  about  15>.  to  ]y.~-. 
per  ton  of  raw  material.  In  some  cases  it  is  a  little 
higher,  in  others  a  tritle  lower.  As  already  men- 
tioned in  my  paper,  in  experiments  on  the  large 
scale  a  sjiving  was  etVectod  of  about  .'^O  per  cent,  of 
this  cost,  which  is  eipiivalent  to  between  5.^•.  and  i\^. 
That  saving  has  been  eflected  at  the  cost  of  from 
180  to  250  cnbic  feet — or  an  average  of  about 
200  cubic  feet — of  oxygen  to  the  ton  of  raw  material. 
This  (luantity  of  oxygen  costs  in  Loudon  about 
I.-'.  G(/. ,  and  we,  therefore,  have  to  deduct  that  sum 
from  the  saving  of  ."iv.  or  G,--.  In  the  midland  and 
northern  counties,  where  coal  is  cheaper,  the  cost 
of  the  same  quantity  of  oxygen  would  1)0  about 
I.--.,  BO  that  on  the  lowest  estimate  of  30  percent, 
less  bleaching  powder  used  there  would  be  a  clear 
saving  of  ;),>■.  or  -iy.  I  am  contident,  however,  that 
in  titting  up  a  complete  apparatus  a  greater  economy 
— say  4(1  per  cent,  -could  be  eflected,  which  would 
of  covirse  proportionately  increase  the  money  saving. 
I  nniy  mention  that  at  a  large  mill  where  the  ex- 
periments were  made,  and  where  about  150  tons  of 
esparto  are  treated  per  week,  the  proprietors  are 
so  satisfied  with  the  results  obtained  with  the 
50  tons  experimented  on  that  they  are  on  the  point 
of  putting  up  plant.  It  is  now  only  a  matter  of 
settling  the  details  of  agreements  as  to  terms.  With 
respect  to  the  questiim  of  gas  purification,  there 
are  a  good  many  points  at  which  a  saving  may  he 
etl'ected.  In  the  first  place  we  may  do  away  entirely 
with  the  oxide  of  iron.  The  saving  in  cost  of  oxide 
will  be  small,  but  the  saving  in  space,  handling, 
and  so  on,  is  by  no  means  small.  We  shall  also  be 
able  to  reduce  even  then  the  amijunt  of  lime  used, 
and  the  space  for  the  lime,  which  is  very  con- 
siderable, by  nearly  one-half.  Consequently  there 
will  be  a  further  saving  on  the  handhng  of  lime. 
Then  there  will  be  smother  and  appreciable  saving 
in  obtaining  an  increase  of  luminosity  instead  of  a 
decrease  in  the  purilied  gas.  In  the  ordinary  gas 
where  air  is  used  for  the  revivification  of  the  oxide 
of  iron,  the  gas  almost  always  loses  a  certain  amount 
of  luminosity.  It  may  be  only  half  a  candle  or  less, 
but  it  does  lose.  Where  oxygen  is  used  there  is  an 
undoubted  increase  of  about  half  a  candle-power. 
This  increase  is  no  doubt  due  to  a  trace  of  oxygen 
loft  in  the  gas.  which  is  not  sufficient  (the  total 
quantity  used  being  very  small — only  aboiit  6  feet 
per  1 ,000  feet  of  gasi  to  ajipreciably  increase  the  rate 
of  consumption  of  the  solid  particles  of  carbon  in 
the  rtame,  but  is  yet  sufticient  to  increase  its  heat, 
and  thus  increases  the  luminosity.  Referring  to 
Mr.  Xewlands'  remajks,  I  appreciate   the  difficulty 


of  the  fusel  oil  determinations,  and  shall  be  as 
glad  as  he  will  be  to  find  a  satisfactory  method  of 
analysis.  Rut  in  this  instance  1  do  not  have  to 
contend  with  the  same  ditlioulty  as  the  ordinary 
analyst.  I  shouhl  be  sorry  to  say  that,  the  '28 
which  I  have  written  down  is  an  accui'ate  deter- 
mination of  the  fusel  oil.  lint  I  have  the  great 
advantage  in  this  ca.se  that  I  am  comparing  the  kkj/io 
spirit  before  an<l  after  treatment.  1  have  not  to 
I  deal  with  one  fusel  oil  made  in  one  distillery  and 
anntlior  made  el.sewhore.  The  value  of  my  results  is 
relative  rather  than  absolute,  the  same  spirit  having 
been  analysed  in  the  same  way  before  and  after 
treatmint  liy  oxygen.  The  method  used  was  a 
modification  of  the  Marquardt  method.  .Most  of 
tlie  alcohol  and  part  of  the  water  was  carefidly 
distdled  oil'  in  a  Le  Bel  llonuinger  fractionating 
apparatus.  When  the  temperature  has  risen  to 
'.):;  or  95  C  the  residue  (which  is  almost  free  from 
ethyl  alcohol)  was  treated  by  the  ordinary  extraction 
method  with  chloroform,  oxidised  with  bichromate 
of  potash  and  sulphuric  acid,  and  the  fatty  acids  pro- 
duced were  estimated  in  the  ordiuar.y  "ny.  Referring 
to  Mr.  Bevan's  remarks  as  to  tlie  action  of  the 
chlorine  on  .jute,  I  may  say  that  to  avoid  carrying 
my  paper  into  great  detail  1  omitted  one  thing 
which  might  have  been  stated  with  regard  to  these 
experiments.  The  action  of  the  chlorine  on  the 
.jute  was  not  a  complete  bleaching  action.  In  all 
cases,  after  treatment  with  chlorine,  the  jute  re(iuired 
to  bo  finished  off  with  a  dilute  solution  of  bleaching 
I  jjowder.  When  the  jutes  came  out  of  the  chlorine 
■  chamber  they  were  more  or  less  orange-coloured, 
but  they  were  so  far  acted  on  as  to  require  very 
little  finishing  ;  and  in  my  residts,  where  comparison 
is  made  between  jutes  bleached  with  oxygen  and 
chlorine,  and  those  where  no  oxygen  was  used,  I 
was  ciU'eful  to  keep  the  finishing  solutions  very 
dilute,  and  equal  in  quantity  and  strength.  I  quote 
that  example  as  showing  the  absolute  absorption 
of  a  very  large  cjuantity  of  oxygen  during  the 
bleaching  process.  In  answer  to  the  question  as 
to  the  permanence  of  the  whiteness,  I  may  say  that, 
as  far  as  can  be  judged,  in  all  cases  the  oxygen- 
bleached  materials  stand  better  than  those  bleached 
with  chlorine  or  bleaching  powder.  In  the  case  of 
the  jute  bleachings  this  was  very  marked.  We 
had  samples  bleached  equally  by  the  two  methods. 
They  were  equal  in  colour  at  the  end  of  the  experi- 
ment ;  at  the  end  of  four  days  the  oxygen-bleached 
one  retained  its  whiteness  much  more  completely 
than  the  other.  This  was  also  the  case  when  working 
on  the  large  scale,  and  was  noticed  by  the  workmen. 
When  they  get  their  wet  pulp  bleached  on  a  Saturday 
night  and  it  has  to  stand  till  Monday  morning,  they 
generally  find  it  "  go  back  "  a  little.  One  batch  of 
oxygen-ljleached  pulp  stood  in  that  way,  and  the 
men  remarked  that  it  had  not  "gone  back"  at  all. 
The  question  of  loss  of  weight  has  been  tested,  and 
in  all  cases  where  oxygen  has  been  used  in  con- 
junction with  bleaching  powder  or  chlorine  the  loss 
of  weight  has  lieen  considerably  less — sometimes 
50  per  cent,  less— than  in  the  corresponding  cases 
where  chlorine  or  bleaching  powder  alone  was  used. 
Mr.  Revan  asked  if  I  had  made  experiments  as  to 
the  action  of  oxygen  alone.  I  have  made  a  grciit 
number  of  such  experiments — at  high  and  low 
pressures,  and  at  higli  and  low  temperatures.  In 
some  instances  there  seemed  to  be  a  very  slight 
bleaching  action,  but  in  the  majority  of  cases  no 
change  Coidd  be  detected.  I  may  say,  therefore, 
that  xinder  ordinary  conditions  of  simple  mixture 
with  or  exposiu'e  to  oxygen,  I  have  as  yet  been 
unable  to  produce  any  change,  unless  a  temperature 
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was  used  too  high  for  practical  purposes  and  likely 
to  damage  the  goods.  Eeferriug  to  the  spent  lime 
iu  gas  pmifieation,  the  sulphur  is  present  partly 
as  reduced  sulphur,  partly  as  sulphide,  partly  as 
sulphate,  and  partly  also  as  sulphite.  Tlie  relative 
proportions  appear  to  vary,  but  the  actual  ratios 
between  them  have  not  been  much  studied  as  yet. 
As  far  as  can  be  judged,  about  a  quarter  to  one-half 
the  suljihur  is  always  in  the  free  state,  the  remainder 
being  in  combination.  Mr.  Sharp  has  referred  to  the 
relative  cost  of  oxygen  and  hydrogen  peroxide,  and  I 
can  only  add  that  the  cost  of  hydrogen  peroxide 
is  so  lii'gh  at  present  that  it  can  only  be  used  for 
special  piu-poses,  such  as  the  bleaching  of  ivory, 
■where  the  action  of  such  agents  as  chlorine  would 
be  detrimental,  and  where  tlie  users  can  stand  the 
high  cost.  Could  we  obtain  hydrogen  peroxide  in 
a  more  direct  way  and  at  a  lower  price,  no  doubt 
there  would  be  a  great  field  for  its  powers  as  a 
bleaching  agent.  With  regard  to  the  action  of 
oxygen  on  oxide  of  iron,  converting  it  into  magnetic 
oxide,  I  cannot  give  any  information,  our  experiments 
having  been  directed  iu  the  tirst  instance  only  to 
testing  whether  the  increased  action  due  to  the 
oxygen  was  sufficient  to  make  it  worth  using.  We 
soon  found  that  we  were  able  to  get  rid  of  the 
oxide  of  ii'on,  and  our  work  after  that  turned 
exclusively  to  the  examination  of  the  pui-ification 
by  lime,  and  the  products  of  the  action  of  the 
oxygen  have  received  but  little  attention  as  yet. 
Dr.  Wright  asked  about  the  action  of  oxygen  on 
water.  As  far  as  the  Oxygen  Company  is  concerned, 
T^e  have  never  claimed  the  purification  of  ordinary 
potal)le  water  by  comj)ressed  oxygen.  I  do  not 
believe  that  oxygen  will  have  by  itself  any  appreci- 
able effect  in  purifying  potable  water.  It  may, 
either  alone  or  in  conjunction  with  other  materials, 
be  used  at  some  future  time  for  the  purification  of 
sewage  and  similar  matter's  where  the  organic  matter 
present  is  of  a  less  stable  character  ;  but  for  improv- 
ing a  potable  -ivater  containing  only  the  ordinary 
contaminations  there  appears  no  likelihood  of  its 
having  any  value.  With  regard  to  the  replacement 
of  chlorine  by  oxygen,  my  experiments  have  shown 
that  as  we  increase  the  proportion  of  oxygen  to 
chlorine  or  bleaching  powder,  we  improve  the  bleach- 
ing effect  up  to  a  certain  jDoint.  When  that  point  is 
passed  the  effect  remains  stationary  for  some  time 
and  then  begins  to  decrease.  In  the  case  of  chlorine 
and  oxygen,  an  increase  of  effect  has  been  noticed 
up  to  about  two  volumes  of  oxygen  to  one  of 
chlorine.  Up  to  three  or  four  volumes  of  oxj'gen 
there  is  very  little  difference  ;  but  if  we  increase 
the  proportion  of  oxygen  beyond  that,  we  get  a 
loss  of  bleaching  effect.  I  fear  I  cannot  give 
Mr.  Wingham  much  hope  of  a  piwer  paper.  No 
doubt  where  the  use  of  clilorine  or  bleaching  powder 
is  reduced  the  paper  is  increased  in  purity  and 
tensile  strength.  Whether  or  not  the  bad  effects 
lie  has  mentioued  are  due  to  chloi-ine  remaining 
in  the  i:)aper  I  cannot  say  ;  nor  can  I  say  whether 
they  would  be  removed  by  the  use  of  oxygen.  It 
is  probable,  however,  that  the  use  of  oxygen  would 
produce  an  improvement  in  that  direction,  because 
the  less  chlorine  there  is  used,  the  less  action  is 
there  on  the  fibre  of  the  paper. 

Mr.  S.  H.  Joiixsox  accepted  Dr.  Thome's  correction 
of  his  mental  calculation,  but  said  that  another  point 
had  since  oeciiiTed  on  which  he  thought  lie  would 
not  be  wTong.  The  oxide  of  iron  used  by  the  gas 
companies  hitherto  reaUycost  them  nothing,  because 
they  got  more  for  their  spent  oxide  than  they  paid 
for' it  originally.  At  any  rate  the  vendors  of  it 
were  willing  uiitil  recently  to  supply  it  to  the  gas 


companies  free,   provided  they  received   back   the 
spent  oxide. 

Dr.  TiioBXE  :  With  reference  to  that  point,  I  have 
already  stated  that  we  base  our  hopes  of  saving 
largely  on  the  economy  in  handling.  It  is  vei-y 
exceptional,  I  tlunk,  that  the  gas  companies  actually 
get  more  for  their  sfjent  oxide  than  they  give. 

Mr.  JoHSSON  :  They  always  do. 

Dr.  TuoKNE  :  I  understood  that  usually  a  small 
rental  was  paid  by  the  gas  companies.  But  even 
if  they  do  receive  slightly  more,  we  shall  be  able, 
I  think,  when  we  get  to  work,  to  show  an  ample 
margin  for  saving. 


Cliairman :  Edw.  Schunck. 
Vice-Chairman :  G.  H.  Bailey. 
Committee : 
J.  AukkII.  I.  Levinstein. 


C.  A.  Buigliardt. 
R.  F.  Carpenter. 
H.  Grimsliaw. 
J.  Grossmann. 
P.  Hart. 


Sir  H.  E.  Koscoe,  M.P. 
C.  Truby. 
1).  Watson. 
T.  Wardle. 
P.  Winser. 


Hon.  Local  Secretary : 
J.  Carter-Bell,  BankQeld,  The  Clifl,  HisUer  Broughton,  Manchester 


Notires  o£  papers  and  communications  for  tho  meetings  to  be 
sent  to  the  Local  Secretary. 


Meeting  held  Tuesday,  January  Hth,  1889. 


MR.  E.    MELLOR   IN   TUE    CHAIR. 


ON  THE  ESTIMATION   OF  CHLOEINE  AND 
HYDEOCHLOEIO    ACID    IN    A    MIXTUEE 

OF   THE   TWO   GASES. 

BY   WILLIAM    YOUXUER. 

DiPFicLLTY  has  been  experienced  in  detecting  and 
estimating  hydrochloric  acid  in  small  quantity  in 
the  presence  of  chlorine  in  a  mixture  of  these  two 
gases. 

It  is  necessary  to  deal  with  this  mixture  in  the 
gases  from  the  ordinary  chlorine  still,  and  more 
especially  in  the  gases  fn^m  the  Deacon  process. 

One  method  employed  for  this  purpose  consists 
in  passing  the  gases  through  a  solution  of  caustic 
soda.  In  this  method  it  is  assumed  that  all  the  free 
chlorine  is  converted  into  hypochlorite,  and  that  no 
chloride  is  formed.  This,  however,  is  fallacious, 
and  where  there  exists  very  small  quantities  of 
hydrochloric  acid  in  the  gases  it  is  impossible  to 
obtain  any  reliable  results. 

Anothei-  method  is  that  in  which  water  is  used 
as  an  absorbent,  the  free  chlorine  lieing  eliminated 
by  means  of  mercury  ;  but  this  method  I  have  found 
unsatisfactory,  as  the  impiuities  in  the  mercury 
vitiate  the  results,  even  when  the  purest  mercury 
which  I  could  purchase  was  employed. 

The  method  which  I  find  to  give  very  accurate 
results  is  by  absorbing  the  gases  in  a  solution  of 
ai'senious  acid. 

The  absorption  is  accomplished  in  one  vessel, 
which,  along  with  a  gi'aduated  box  as  an  aspirator, 


Kub.  28, 1*811.]        THE  JOURNAL  OP  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


89 


enables  lis  to  get  a  iliroct  reailiup;  of  the  grains 
clili>riuo  por  <Mibif  foot ;  while  from  the  same 
solution,  l)y  titration  with  silver  nitrate,  wo  olitiiiu 
the  liyiUoelilorio  acid,  if  any  be  present  in  the  gases. 
This  is  (lone  as  follows  :  — 


In  the  accompanying  figure  a  glass  tube  A, 
20  inches  long  by  seven-eighths  of  an  inch  in  iliii- 
meter,  is  employed  for  absorbing  the  gases.  This 
tube  is  fitted  up  with  other  two  tubes.  Over  the 
bottom  end  of  the  long  tube  is  tied  a  piece  of  thiu 
cotton  cloth,  which  serves  to  break  np  the  gas 
bubbles  as  they  emanate  from  the  lower  end  of 
this  tube.  Two  pieces  of  copper  wire  are  also 
twisted  round  the  lower  end  of  the  long  tube,  tlie 
four  ends  of  which  are  allowed  to  project  for  the 
piu'pose.  of  keeping  it  in  the  middle  of  the  absorb- 
ing tube,  au<l  thus  prevent  the  gas  bubbles  from 
travelling  up  the  side.  Wire  was  used  for  tliis 
purpose,  so  as  to  cause  as  little  obstruction  as 
possible  to  the  passage  of  the  gases  up  the  tube, 
and  thus  prevent  the  gas  bubbles  from  coalescing. 

Into  this  tulie  are  put  luO  cc.  of  a  standard  solution 
of  arseuious  acid  in  wafer,  every  cc  of  which  equals 
0'1.^W2  of  a  grain  chlorine,  so  that  tlie  lOl)  cc.  equals 
15 'i^i^  grains,  and  to  wliieli  is  also  added  from  th(^ 
end  of  a  glass  rod  a  very  small  portion  of  sulphate  of 
iniligo  iiaste,  which  serves  to  indicate  when  tlie 
aspiration  is  finished. 

The  100  cc.  gives  a  column  in  the  tube  of  lOJ  ins., 
in  which  the  gases  are  completel}-  absorbed. 

Behind  this  tube  is  placed  a  Ijottle  B,  containing 
solution  of  iodide  of  potassium  (a  gramme  or  so  dis- 
solved  in  water),  which  also  serves  as  an  indicatcn', 
and  this  bottle  in  turn  is  coupled  up  to  a  graduated 
box  C,  fitted  iii^  as  an  aspirator.  A  cubic  foot  in 
capacity  of  the  box  is  divided  out  into  as  many 
parts  as  desired  ;  in  our  own  case  I  have  divided  it 
out  into  112  parts. 

Tins  aspirator  is  provided  with  a  gauge-glass  D, 
down  the  one  side  of  which  are  the  readings  for  the 
grains  chlorine  per  cubic  foot,  while  down  the  other 
side  on  tlie  same  lines  are  the  number  of  cc.  drawn 
through,  the  latter  being  required  in  order  to  obtain 
the  grains  hyilrochloric  acid. 

In  taking  an  aspiration  the  indication  appears  first 
in  the  iodide  of  potassiinn  bottle  by  the  liberation  of 
iodine,  and  shortly  afterwards  the  sulphate  of  indigo 
in  the  tube  becomes  bleached,  when  the  aspiration  is 
stopped  an.!  the  readings  taken  from  the  diagram. 


Supposing  the  line  marked  E  to  represent  one  i^ubio 
foot,  and  supposing  the  aspiration  to  be  finished  when 
the  level  of  the  water  in  the  gauge-glass  stood  at  this 
line,  then  the  grains  chlorine  per  cubic  foot  would 
be  exactly  15--li}2,  suj)posing  it  to  be  finished  when 
half  a  cubic  foot  had  been  drawn  through,  then 
it  would  indicate  twice  that  ([uautity,  and  so  on, 
doulding  itself  every  time  the  quantity  drawn 
through  is  lialvod.  The  figures  for  the  iutorveiiing 
readings  must,  however,  be  calculated,  as  starting 
fnnn  the  bottom  ujiwards  the  iiu'rease  each  time  is  not 
a  fixed  iiuml.)er,  but  a  con.stantly  increasing  number. 

From  the  same  aspiration  is  also  obtained  the 
grains  hydrochloric  acid  per  cubic  foot,  as  follows  :  — 
After  taldng  an  aspiration,  ID  cc.  of  the  solution 
from  the  tube  are  titrated  with  decinormal  silver. 
Supposing  no  hydrochloric  acid  to  be  present  in  the 
gases,  then  28  ".i  cc.  of  silver  will  be  required,  being 
equal  to  the  hydi'ochlorie  acid  produ(^ed  Ijy  the  oxida- 
tion of  the  arsenious  acid.  Any  silver  solution 
required  beyond  28  "2  cc.  is  due  to  hydrochloric  acid 
iu  the  gases,  which  is  calculated  into  grains  per  cubic 
foot  by  reading  ofi'  the  number  of  cc.  drawn  through. 

If  the  experiment  be  carried  out  with  ordinary 
care,  aud  the  aspiration  be  stopped  just  when  the 
colour  of  the  sulphate  of  indigo  is  discharged,  it  will 
be  found  that  a  portion  of  the  solution  out  of  the 
tube  will  neither  take  up  any  iodine  nor  discharge 
the  colour  of  sulphate  of  iudigo,  showing  that  the 
ar.senious  acid  has  all  been  oxidised,  aud  that  no  free 
chlorine  is  present ;  or,  iu  other  words,  that  it  has 
neither  been  overdone  nor  underdone. 

The  iodine  liberated  in  the  iodide  of  i^otassium 
bottle  generally  indicates  about  0'2  or  0'3  of  a 
grain,  and  sometimes  as  low  as  0"1  of  a  grain 
chlorine. 

When  two  iodide  of  potassium  bottles  ai'c  put  on, 
it  is  never  found  that  any  liberation  of  iodine  takes 
jilaco  in  the  second  bottle,  thus  showing  that  no 
chlorine  oscaijes  beyond  the  first  bottle. 

The  iodide  of  potassium  is  not  necessary  as  an 
indicator,  as  a  clear  indication  is  always  obtained  by 
tlie  sulphate  of  indigo  in  the  tube.  One  purpose 
tlie  iodide  of  potassium  bottle  serves  is  to  indicate  if 
the  aspiration  be  running  too  quickly,  for  if  so,  then 
a  little  of  the  chlorine  will  escape  absorption  in  the 
tube,  but  that  will  not  happen  if  it  be  kept  running 
at  an  ordinary  speed. 

In  order  to  ascertain  if  any  hydrochloric  acid 
escaped  absorption  in  the  tube,  a  bottle  containing 
water  was  put  on  behind  the  tube,  iu  j^lace  of  the 
bottle  containing  iodide  of  potassium,  and  the  asjjira- 
tiou  stopped  just  immediately  before  the  oxidation 
of  the  arsenious  acid  was  complete,  so  as  to  avoid 
the  slight  trace  of  chlorine  which  escapes  absorption 
in  the  tube  at  the  finish. 

On  titrating  the  contents  of  this  bottle  with  silver 
solution,  no  hydrochloric  acid  was  foimd,  thus 
sliowing  that  no  hydroclilorie  acid  had  escaped 
absorption  in  the  tube.  If  a  bottle  containing  silver 
solution  in  place  of  water  be  employed,  a  similar 
result  is  obtained. 

These  experiments  have  been  repeated  a  number 
of  times  with  similar  results. 

A  method  by  which  a  constant  aspiration  over  the 
2  !•  hours  for  the  hydrochloric  acid  in  the  Deacon 
gases  is  olitained  as  follows :  - 

In  working  the  Dea<;on  process  a  constant  asjiira- 
tiou  over  the  24  hours  is  taken  for  the  grains 
chlorine,  the  gases  being  absorbed  in  two  bottles 
containing  solution  of  caustic  soda,  a  Buuseu  pump 
and  a  meter  lieiug  also  employed. 

A  Winchester  quart  containing  two  litres  of  distilled 
water  is  placed  in  front  of  the  two  bottles  containing 
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caustic  soda.  The  hydrochloric  acid  is  absorbed  by 
the  water  in  this  Viottle,  along  with  part  of  the 
chlorine,  the  remainder  of  the  chlorine  being  taken 
nj)  by  the  caustic  soda  in  the  other  two  bottles. 

The  water  and  the  caustic  soda  solution  are  each 
titrated  separately  for  the  chlorine,  and  calculated  to 
grains  per  cubic  foot. 

Air  is  then  blown  through  a  portion  of  the  water 
until  all  the  free  chlorine  is  eliminated.  Whatever 
hydrochloric  acid  may  have  been  present  is  left  in 
the  water,  a  measiu-ed  portion  of  which  is  then 
titrated  with  silver  nitrate,  and  the  grains  hydro- 
chloric acid  per  cubic  focit  calculated.  During  the 
blowing  evaporation  takes  place,  but  no  loss  of 
hydrochloric  acid  is  sustained,  as  it  has  been  proved 
by  exj^eriment  that  where  very  small  quantities  of 
hydrochloric  acid  exist,  as  in  this  ease,  that  the 
hyiU-ochloric  acid  increases  just  in  the  same  propor- 
tion as  the  bulk  of  the  solution  decreases. 

As  the  blowing  takes  up  a  considerable  time,  I 
have  had  an  arrangement  fitted  up  to  the  fan  blast 
in  the  blacksmith's  shop,  under  lock  and  key,  where 
the  blowing  can  be  continued  any  length  of  time. 
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YOEKSHIRE    GEEASE. 

liV    GEOEGK  II.   HURST,  F.C.S. 

In  our  technical  literatui'e  but  few  references  are  to 
be  found  on  this  subject,  and  even  these  of  a 
limited  scope. 

I  propose  to  deal  wdth  the  subject  under  two 
heads : — 

1.  Y'orkshirc  grease  :  its  origin,  comijositiou,  and 
the  products  obtained  from  it. 

2.  The  composition  and  properties  of  these  pro- 
ducts. 

YorlisJiire  Grease:  its  Origin,  cj'i". 

In  the  woollen  industry  a  large  quantity  of  soap 
and  oil  is  used  in  cleansing,  milUug,  and  oiling  the 
fibre,  yarn,  and  cloth,  during  the  diifereut  processes 
involved  in  spinuiug  and  weaving  wool.  Formerly 
all  these  jiroducts,  or  rather  the  waste  from  them, 
■went  into  the  rivers  in  the  form  of  soapsuds,  and 
thus  helped  to  pollute  them. 

Now,  almost  the  whole  of  the  soap.suds  of  the 
woollen  mills  of  Yorkshire  and  other  districts  is 
treated  with  aciil  and  the  fat  liberated  used  again  for 
making  soap 

The  soapsuds  are  collected  into  a  large  tank, 
calculated  to  hold  a  day's  supply,  say  from  6,000  to 
8,000  gallons  of  liquor.  ITsually  two  tanks,  con- 
structed of  brickwork  or  concrete,  are  jirovided,  one 
being  used  to  collect  the  suds,  while  the  suds 
collected  in  the  other  tank  are  being  treated  in  the 
manner  following. 

Brown  oil  of  vitriol,  or,  preferably,  hydrochloric 
acid,  is  added  to  the  suds,  and  after  thoroughly 
agitating  the  mixture  it  is  allowed  to  settle  ;  the  fatty 
matter  comes  to  the  top,  is  skimmed  off,  and  t)irown 
on  to  large  cloth  filters  to  drain.  The  fatty  matter 
thus  collected  is  known  as  "  magma  "  or  "sake,"  and 
the  operation  of  treating  the  suds  with  acid  is 
commonly  known  as  "saking,"  probably  a  local 
corruption  for  "  seeking." 

This  "magma"  is  then  sent  to  the  grease  mills, 
while  the  residual  liquid  is  run  into  the  rivers. 

The  "magma"  is  now  put  into  bags,  which  are 
piled  up  iu  a  tank  and  weighted,  and  so  left  for  a 


night,  when  a  large  quantity  of  water  is  pressed  out. 
Then  the  cakes  of  magma  are  placed  in  a  hydraulic 
filter-press  kept  hot  by  means  of  steam,  and  subjected 
to  pressure,  when  a  dark  greasy  product  is  jjressed 
out,  and  a  more  solid  matter  is  left  ))ehind  in  the 
bags.  The  latter  is  known  as  "  sud  cake,"  and  is 
used  as  manure. 

The  greasy  matter  referred  to  is  known  as  "  York- 
shire Grease,"  of  which  I  have  a  few  samples  here. 

This  body  is  sometimes  used  for  making  soa]5  for 
wool  scouring,  tint  is  more  frequently  distilled,  as 
will  be  described  later  on. 

Y'orkshire  grease  varies  a  little  in  appearance,  but 
usually  is  of  various  shades  of  brown,  sometimes 
almost  black.  It  is  very  sticky,  and  easily  melts,  its 
melting  point  being  \i^  C.  On  treatment  with  soda 
or  potash  it  undergoes  saponiticatiou  ;  the  soap  so 
produced  is  not  readily  soluble  in  water,  and  is  of 
very  short  grain.  Its  specific  gravity  at  15  "5^  C. 
varies  from  0'939  to  0'9.j7.  So  far  as  my  experi- 
ments go  tlie  lower  sjjecific  gravity  is  always 
associated  with  a  low  percentage  of  unsaponiflable 
matter. 

It  contains  free  fatty  acids,  nnsapouifiable  matter, 
and  neutral  oils,  ic.  The  f  j  ee  fatty  acids  vary  with 
different  samples  aceortling  to  the  character  of  soap 
or  fat  originally  used  ;  the  unsapouifiable  matter 
contains  cholesterin,  derived  from  the  natural  fat  of 
tlie  wool,  and  probably  also  some  of  the  mineral  oil 
whicli  has  lieen  used  in  the  wool  batching.  It  also 
contains  water  and  mineral  matter. 

The  following  table  shows  the  composition  of  four 
samples  of  Yorkshire  grease  : — • 


Sp.  trr.  at  l.V.i' C.  .. 
„     OS'  C 


OS'JOO 


0-9417 
0-8952 


0-9370 
0-87-20 


Water 

Fatty  acul 

Xeutial  oil 

Unsapoiiitiable  oil . 
Ash 


Per  Cont. 

0-il8 

Per  Cent. 
1-53 

Per  Cent. 
1-21 

Per  Cent. 
091 

IS -01 

•21-23 

24-15 

20  ■  B 

GS-IIJ 

38 -i5 

SO -02 

lU-Xli 

Il-liS 

15-83 

44-44 

35-77 

0-11 

0-14 

0-lS 

Trace. 

lUO-00 

100-00 

100-00 

100-011 

The  fat  is  also  used  in  the  manufacture  of  lubri- 
cating greases,  and  it  may  be  of  interest  to  give  its 
flashing  point,  &c.  :-- 

"  C.  "  V. 

V:il)!ji'ising  tcnipi'vaturc 182  339 

Flasliin^' point 2-20  428 

Fire  ti.-st 2t8  178 

I  have  already  mentioned  that  Yorkshire  grease  is 
subjected  to  distillation,  which  process  I  will  now 
briefly  describe. 

The  process  of  distillation  is  carried  on  iu  cast-iron 
stills  (wrought  iron  cannot  be  used  as  it  is  rapidly 
corroded  by  the  fatty  acids),  similar  in  shape  to  tar 
stills,  and  wliich  are  connected  with  suitable  con- 
densing arrangements. 

In  most  w'orks  superheated  steam  is  used  along 
with  direct  heat,  its  use  giving  a  larger  yield  of 
useful  i^roducts  and  of  better  quaUty  than  when 
direct  heat  is  used  alone. 

The  stills  are  of  about  l,00O  gallons  capacity,  and 
will  hold  something  like  four  tons  of  grease.  When 
beginning  the  distillation,  direct  heat  is  used  alone 
until  the  water  iu  the  grease  has  been  driven  off, 
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which  will  take  from  111  to  Iti  hours,  iifter  which 
sui>prliPati'(l  (itiiim  is  nm  in  iiiid  kept  runuiii}?  into 
the  still  (luriiif;  the  rest  of  the  time. 

Home  kiiuls  of  grease  fjivo  otV  ii  small  <|nautit_v  of  a 
light  "spirit  oil  ;"  others  ilo  uot  yield  this  proiUiet. 
After  this  cornea  the  principal  pnuluet,  a  thin  limpid 
oil  of  n  pale  yellow  eolo\ir,  which,  ou  cooling,  sets 
into  11  pale  yellow  grease  known  as  "  first  distilled 
grease."  This  grease  takes  from  2(1  to  '21  hours  to 
come  oil";  it  is  followed  l>y  a  grcenisli  c)il  which  is 
collected  separately  anil  is  known  as  "green  oil  "  or 
"crude  grease;"  this  product  is  usually  jMit  back 
iuto  the  stills  with  ii  fresh  quantity  of  grease,  or 
ocejisioually  made  into  very  crude  lubricating 
gi-enses. 

After  about  30  hours  from  the  beginning  of  the 
distillation  a  thick  oil  begins  to  appear.  When  this 
occurs,  the  tires  are  drawn  and  the  "pitch"  which 
is  left  in  the  still  is  drawn  oil'. 

The  jjroducts  yielded  by  the  first  distillation  of 
Yorkshire  grease  are  given  in  this  table  :^ 

I'cr  Cont. 

WatiT  ami  loss JO'Tii 

Spirit  oil 410 

First  ilistillwlcroiusf iSot 

(ircenoil  1J"47 

l'il.-l\ ll-l.'! 

Klll-OO 

The  "  first  distilled  grease  "  may  be  treated  in  two 
ways  :  (a)  it  may  be  again  distilled  ;  or  (b)  subjected 
to  pressure,  thiis  yielding  two  products,  oleine  and 
steaiine. 

(a.)  The  "  first  distilled  grease,"  obtained  as 
described  in  the  first  <listillatiou,  is  now  put  again 
iuto  the  stills  and  treated  as  before,  when  two 
products  are  obtained,  "second  distilled  grease" 
and  "  pitch."  The  latter  is  softer  than  that  obtained 
in  the  previous  distillation,  and  ia  henco  termed 
"soft  pitch."  The  principal  object  of  this  second 
distillation  is  to  obtain  products  of  a  better  quality 
and  purer  colour. 

The  "first  di.stilled  gi-ease"  yields  about  9G  per 
cent,  of  "  second  distilled  grease,"  and  4  per  cent,  of 
pitch. 

The  "  distilled  greases  "  obtained  during  the  first 
and  second  distillaticns  are  collected  in  a  tank,  and 
allowed  to  cool  slowly,  and  kept  at  a  temperature  of 
21  C  for  some  hours  ;  by  this  means  the  stearine  it 
contains  separates  out  in  a  granular  form,  which 
facilitates  the  after  process  of  pressing.  A  great 
deal  depends  upon  the  careful  cooling  of  this  grease 
to  obtain  the  maximum  yield  of  oleine  with  the 
minimum  amount  of  damage  to  the  press  cloths. 
This  operation  of  "seeding"  is  sometimes  done  in 
shallow  metal  trays,  placed  on  i-acks  in  a  slightly 
inclined  position,  the  racks  being  in  a  room  kept  at 
fi'om  21  C.  to  25"  C.  The  oleine  which  drains  out 
of  the  stearine  is  generally  considered  to  be  of  better 
qualit.T  than  that  obtained  by  pressure,  and  is 
designated  No  1  oil.  The  principal  objection  to  this 
process  is  the  rapid  corrosion  of  the  metal  trays, 
while  the  metal  tlissolved  in  the  oleine  causes  the 
discolouration  of  the  latter. 

The  cooled  "  grease  "  is  now  put  into  canvas  cloths, 
and  made  into  cakes,  which  are  juit  between  the 
plates  of  a  hydraulic  press,  where  they  are  subjected 
to  a  pressure  of  about  three  tons  to  the  square  inch  for 
six  houi-s.  The  li(iuid  oleine  No.  2  is  thus  pressed 
out,  the  stearine  being  left  behind  in  a  solid  cake. 

The  grease  yields  about  6(5  iier  cent,  of  oleine  and 
34  per  cent,  of  stearine. 

The  oleine  is  turbid  as  it  issues  from  the  pie  s, 
and  is  clarified  by  filtering. 


The  Composition  nnd  FropfHics  of  Yurkshlre  C'rcitue 
l'n«li>rty. 

The  "  spirit  oil  "  as  first  obtained  fnnn  the  stills  is 
pale  yellow,  but  on  keei)ing  at  the  works  generally 
becomes  in  time  of  a  reddish-brown  colour.  The 
cause  of  this  I  will  discuss  presently. 

It  has  a  rather  unpleasant  empyreumatic  odoiu', 
and  is  readily  inllammable. 

Its  specific  gravity  at  15'5°  C.  is  0  TiU.  it  begins 
to  boil  at  l.'jU  C,  10  per  cent,  comes  over  under 
170- C,  then  it  distils  regularly  up  to  210  C,  when 
about  G2  per  cent,  has  come  over,  the  distillation 
then  gradually  decreases  in  speed  until  aljout  ;?20  C, 
when  about  88  per  cent,  has  come  over  ;  the  tempera- 
ture then  rises  rapidly. 

It  contains  a  small  amount  of  free  acid,  equal  to 
■i'2  per  cent,  of  oleic  acid. 

?{itric  acid  acts  only  slightly  (ju  it,  sulphuric  acid 
chars  it  a  little,  wliile  alkalis  simply  neutralise  the 
small  quantity  of  free  acid  it  contains. 

The  distilled  greases  are  of  a  pale  yellow  colour, 
and  are  granular  in  structure.  Two  samples  which 
I  have  examined  had  the  following  composition  :■ — 


Fiist  Distilli-il 

Se 

■oiul  IJistilhil 
(jronsr. 

Wftter .... 

0-08 
f.:i- 12 
12-.SS 
2.1  ■(« 

I'Ol 

6(i"5(i 

UiisiipoQifiable  matter 

ircK) 

lOO'OO 

1(10 -00 

It  is  interesting  to  note  that  the  second  distilled 
grease  contains  more  free  acid  and  unsaijonifinble 
matter  than  the  first  distilled  grease.  This  might  be 
expected,  since  the  distillation  of  grease  must  result 
in  partial  decomposition  of  the  neutral  oils  it  con- 
tains, leading  to  the  formation  of  acid  bodies  and 
hydi-ocarbons.  This  is  also  shown  in  the  analyses 
of  the  wool  oils  given  below. 

Oleliic. — This,  which  is  better  known  as  "wool 
oil,"  comes  from  the  press  as  a  pale  coknu-ed  body, 
but  gradually  as.sumes  a  pale  V)rowu  colour.  This 
colouration  is  iiudoubtedly  brought  about  by  the 
presence  of  iron  in  the  oil  derived  from  the  press  or 
from  the  tanks  in  which  it  is  kept. 

These  oils  are  mostly  used  for  oiling  wool,  hence 
their  name ;  l)ut  they  have  been  used  for  making 
lubricating  greases  and  soap. 

It  varies  very  much  in  its  composition,  even  from 
the  same  maker,  which  depends  very  greatly  ou  the 
composition  of  the  grease  from  which  it  is  prepared. 

The  following  table  gives  some  analyses  of  several 
samples  of  wool  oil : — 


1. 

2. 

3. 

4. 

5. 

Sp.  sri'.  ut  15'5'  C.  ... 

..     u- 11031 

0-898 

0-905 

o-uoo 

n-(i09l 

„    !)8°C 

..     irn:,-l 

0-8 103 

0-819 

0-8434 

•• 

Per 

Cent. 

1"12 

Per 

Cent. 

2-33 

r,fi-20 

Pel- 
Cent. 
1-38 

.)3-(w 

Per 

Cent. 

2-31 

5i)-83 

Per 
Cent. 

Free  ucid 

r.5'02 

04- *2 

Utisaponiliable  oil  .. 

..        31  •  0(1 

29-4G 

in. -12 

.38-!  12 

9-9.5 

Neat  ml 

«-20 

11-W 

28 -OS 

-• 

25-G3 

100-00 

100-00 

lOO-OO 

101-28 

100-00 
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These  figiu-es  can  only  be  taken  as  approximate. 

The  acid  is  calculated  as  oleic  acid,  while  probably 
there  are  other  acids  present,  both  of  higher  and 
lower  molecular  weight. 

The  flashing  points  of  the  two  classes  of  oil 
differ  by  about  16°  F.  :— 


Oil  No.  1.      Oil  No.  2. 


Vaporisini^  lompcrnturp  .... 

Flashing  jioiiit 

Fire  test 


°F. 
212 


3:is 
380 


oj. 

2l« 


342 
379-3 


Oil  No.  :S. 


"F. 

172-. 


322 
351! 


It  would  be  advisable  to  reject  any  oil  that  has  a 
lower  flashing  point  than  330   F.  for  oiling  wool. 

Stearine. — This  product  is  a  hard,  pale  yellow, 
solid  body  of  a  greasy  appearance.  That  obtained 
from  fii'st  distilled  grease  is  of  a  darker  coloiu-  than 
that  from  second  distilled  grease,  but  usually  has  a 
slightlj'  higher  melting  point,  and  contains  less  fatty 
acids  and  more  oil. 

The  following  table  gives  the  analyses  of  three 
samples  of  stearine : — 


No.  1  Second       No.  2  First 
Distilled.           DLslilled. 

No.  .3. 

Sp.  srr.  nt  15-5°C 

„    98°  C 

0-9193 
0-S3S 

0-90 It 

•• 

Water 

Per  Cent.     J     Per  Cent. 
u-13           i           1-4S 

Per  Cent. 
2-85 

Free  aeid 

Unsaponiliable  oil 

83-6 
0-49 
2-11 

70-3 
0-4 
7-7 

72-13 
3-12 

Solidifying  point 

Meltins  point 

-tj°  C,  113°  P. 
48°  C,  118°  F. 

53-8°C.,128°F 

57°  C,  134°  F. 

1 

The  acid  was  calculated  as  stearic  acid,  but  I  am 
of  opinion  that  there  are  acids  of  higher  combining 
values  present.  The  neutral  oil  given  above  was 
extracted  by  petroleum  ether  after  neutralising  with 
alkali.  There  is  evidently  some  other  constituent 
beside  those  enumerated. 

Stearine,  when  saponified  with  soda,  gives  a  soap 
which  forms  an  exceedingly  gelatinous  mass  with 
water,  and  from  which  it  is  exceedingly  difficult  to 
extract  with  ether  any  free  oil  which  may  be  present. 
It  is  possible  to  mix  25  per  cent,  of  paraffin  scale 
with  stearin,  and  yet,  on  saponification,  no  separa- 
tion of  mineral  oil  will  be  noticed.  It  is  this 
circumstance  which  makes  wool  grease  stearine  of 
so  much  vahie  in  making  sizing  tallows,  which  are 
mostly  mixtures  of  paraffin  scale  and  stearine.  On 
the  other  hand,  this  gelatinising  property  of  stearine 
being  probably  due  to  the  comparative  insolubility 
of  the  soap  it  produces  in  water,  makes  it  a  l)ad 
article  for  soap  making,  and  soaji  made  from  this 
stearine  is  noted  as  not  making  much  lather. 

The  pitch  is  used  for  various  purposes,  making 
■waterproof  paper,  cloth,  &c. 


DISCUSSION. 

Mr.  H.  GiiiMsiiAW  wished  to  ask  Mr.  Htu-st  about 
how  much  of  the  unsai^onifiable  oil  in  the  samples 
of  oleine  did  lie  attribute  to  the  mineral  oil 
originally  j-ireseut  in  tlie  oils  used  for  greasing  the 
wool,  and  about  how  much  did  he  consider  to  be 
nnsaponiflable  oils  produced  in  the  distillation  of 
the  grease,  as  lie  had  always  considered  in  his 
analysis  that  the  presence  of  unsaponifialile  oils 
were  due  to  both  of  these  causes.  He  also  suggested 
that  Mr.  Hurst  liad  omitted  to  mention  that  one  of 
the  uses  of  3'oi-kshire  grease  is  in  the  manufacture 
of  lubricants  for  machinery,  the  axles  of  which 
become  overheated,  such  as  those  of  the  tinplate 
rolling  machines,  and  therefore  require  a  grease 
which  is  adhesive  and  does  not  melt  very  easily, 
and  is  retained  upon  the  bearings. 

Mr.  Rowland  AVilliams  wished  to  know-  what 
method  Mr.  Hurst  had  adopted  in  the  examination 
of  his  samples.  Some  time  ago  he  was  engaged 
at  a  calico  -  printing  works  where  they  extracted 
the  fatty  matter  from  waste  soap,  by  decomposing 
it  with  hydrochloric  acid  and  parsing  the  magma 
through  a  hot  filter-press.  It  was  afterwards  packed 
in  casks  and  sold  to  a  firm  of  soap  makers  on  analysis. 
The  method  mutnally  agreed  upon  was  to  take  a 
weighed  quantity  and  dry  it  in  the  ordinary  way, 
and  then  to  extract  the  fatty  acids  witli  strong 
boiling  alcohol  and  filtering  throngh  a  weighed 
filter.  The  residue  on  the  filter  was  weighed,  and 
the  fat  usually  taken  by  difference.  In  tlie  case  lie 
referred  to  the  recovered  grease  consisted  principally 
of  fatty  acids,  without  any  unisaponiflable  matter. 

Mr.  J.  Cabtek  Bell  asked  what  kind  of  apparatus 
Mr.  Hurst  used  for  determining  the  specific  gravity 
of  grease  at  100-  C.,  and  also  how  the  "oleine" 
of  commerce  was  defined,  as  its  composition  was  a 
matter  of  great  importance,  seeing  that  some 
insurance  companies  would  not  allow  any  oil  to  be 
used,  except  oleiues,  olive  oil,  and  Gallipoli. 

Mr.  Lake  :  Has  Mr.  Hurst  ever  heard  of  damage 
being  done  to  goods  by  the  Yorkshire  grease  used 
in  the  sizing  process  ?  He  knew  of  an  instance 
where  a  heavy  claim  was  made  for  some  warps, 
which  were  suiDposed  to  have  been  seriously 
damaged,  the  use  of  this  oil  making  them  very 
streaky. 

Mr.  C.  Rawso>',  of  Bradford,  said  that  he  could 
not  understand  the  presence  of  hydrocarbon  oils 
in  normal  Yorlfshire  grease.  At  all  the  wool-wash- 
ing establishments  in  Bradford  and  neighbourhood, 
the  raw  wool,  after  sorting,  was  taken  direct  'to  the 
scouring  machines  and  treated  with  either  a  solution 
of  soap  alone,  or  a  mixture  of  soap  and  an  alkaline 
carbonate.  The  decomi^osition  of  the  waste  suds 
was  usually  effected  in  a  series  of  large  wooden 
cisterns,  which  in  some  cases  were  hetited  by  steam 
in  order  to  accelerate  the  separation  of  the  fatty 
magma.  The  grease  obtained  from  the  hot  presses 
had  still  to  undergo  a  further  operation,  viz.,  its 
pm-ification.  This  was  eft'ected  liy  boiling  it  for 
some  time  with  dilute  sulphuric  acid.  Y'orkshire 
grease  varied  very  greatly  in  composition,  depending 
to  a  great  extent  upon  the  quality  of  the  wool  from 
which  it  had  been  obtained.  In  the  case  of  very 
i  greasy  wool,  the  recovered  grease  contained  a 
correspondingly  higher  percentage  of  unsaponifiable 
matter  and  lower  percentage  of  free  fatty  acids  than 
the  average  qualities. 
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Mr.  81NOBK  naked  if  Mr.  Hiiret  coiild  say  whei.her 
the  iron  in  the  mineral  oils  would  hnve  any  effeet 
on  the  colour  in  the  process  of  dyeinpc  the  wools. 
As  repirils  the  pnriHeation  of  greiise  from  Hand,  ite,, 
lie  thought  it  would  he  ensy  to  eliminate  any 
partiele.")  that  might  be  mixed  up  with  the  grease 
l>y  disHolving  it  in  Viisulphide  of  carbon  or  other 
solvent,  and  filtering  the  solution. 

Mr.  Hlhst,  in  reply  to  Mr.  Grimshaw,  said  the  uu- 
Riipouitiable  oil  in  tho  saiui>le.s  wa.s  not  due  to  the 
miuerid  oil  in  all  eases,  but  was  probably  due  to  a 
small  percentage  uf  tlie  fatty  acids  being  decomposed 
in  the  princess  of  ihstillatiou  from  the  grease,  although 
mineral  oils  were  used  for  wool  oils  and  necessarily 
found  their  way  into  the  grease.  It  was  ilitHcrdt  to 
distinguish  between  mineral  oil,  wliieh  had  been 
added  in  these  wool  oils,  and  the  unsai)oiiitiable  oil 
uatiiniUy  present.  In  reply  to  Mr.  Hart,  the  term 
"neutral"  oil,  as  described  in  the  paper,  had 
reference  only  to  saponiliable  oils  free  from  acidity. 
In  reply  to  Mr.  Williams,  the  method  of  analysis 
adopted  in  the  examination  of  the  samples  was  to 
titrate  for  the  fatty  acids,  then  saponify  with 
caustic  soda,  and  extract  the  luisaponiliable  oil  with 
petroleum  spirit.  In  reply  to  Mr.  Bell,  the  specific 
gravity  was  determined  at  98-  C.  by  the  Westphal 
balance.  With  regard  to  the  term  "  oleiue  "  as  used 
in  commerce,  it  was  very  difficidt  to  define.  The 
calico  printers'  oleiue  was  essentially  a  distinct  pro- 
duct from  the  caudle  makers'  oleine,  or  from  the 
Yorkshire  gi'ease  oleine.  The  oleine  used  by  calico 
printers  is  a  liijuid  oil  prepared  from  castor  oil  by 
treatment  with  sulplniric  acid  and  alkali.  The  candle 
makers'  oleine  is  cither  oleine  cheniically  speaking, 
or  a  somewhat  impure  oleic  acid,  acconling  to 
whether  it  has  been  prepared  by  pressiu'e  or  distilla- 
tion from  fats ;  and  Yorkshire  grease  oleiue  is 
different  from  either  of  these.  In  reply  to  Mr.  Lake, 
he  had  not  come  across  any  of  the  comijlaints  men- 
tioned by  him  with  regard  to  the  damage  done  by 
the  grease  in  the  sizing  of  clo.th.  but  still  he  thought 
it  woidd  be  quite  possible  to  occur,  owing  rather  to 
the  impure  character  of  the  Y'orkshire  grease 
stearines.  In  reply  to  Mr.  Singer,  with  regard  to 
the  effect  of  ii'on  in  the  dyeing  of  wools,  he  did  not 
think  the  very  minute  quantity  which  was  present 
would  have  any  material  effect  in  the  jjrocess.  With 
regard  to  his  question  as  to  the  use  of  solvents  in 
the  abstraction  of  giease,  he  tlid  not  think  they  had 
been  used  in  this  coiuitry.  lu  rei)ly  to  Mr.  Eawsou, 
lus  reply  to  Mr.  Crrimshaw  would  be  sufficient  to 
answer  his  question  -n-ith  regard  to  the  presence  of 
hydrocarbon  oil  in  tho  grease.  In  answer  to  the 
Chairman,  the  oil  is  ajiplied  to  the  wool  by  means 
of  machines  and  not  necessarily  by  sprinklers,  and 
he  was  inclined  to  think  that  the  blue  flame  was 
due  to  the  use  of  an  oil  with  a  low  flash  point, 
and  that  there  was  a  certain  iinantity  of  electricity 
produced  by  the  working  of  the  machine  which 
caused  the  vapour  of  the  oil  to  flash.  He  had  known 
of  similar  cases  in  other  industries  where  volatile  oils 
had  been  used  in  connexion  with  machinery.  In 
reply  t-o  Mr.  Bell,  the  No.  3  oil  in  which  this  flashing 
was  noticed  had  a  flash  point  of  322   F. 

Mr.  C.  R.\wsoK  :  The  usual  methods  of  estimating 
unsai)onitiable  matter's  in  oils  when  applied  to  York- 
shire grease  do  not  give  satisfactory  results.  I  have 
adopted  the  following  plan,  which,  although  some- 
what lengthy,  is  perfectly  relialjle.  A  given  weight 
of  the  sample  (4 — 5  grms.)  is  saponified  in  the  usual 
way  with  an  excess  of  alcoholic  potash.  The  solution 
is  evaporated  to  di-yness,  adding  when  nearly  dry  a 
little  bicarbonate  of  soda  and  some  sand  or  ground 


glass.  The  mixture  is  then  transferred  to  a  Soxhlet's 
ap])aratus  aud  extracted  with  ether.  The  ethereal 
solution,  which  contains  all  the  unsaponiliablo 
matters  (chole.sterin,  etc.  I  with  a  little  soap,  is  shaken 
up  with  water  containing  a  little  ])otasli  in  a  separa- 
tor. The  two  liipuds  now  (piickly  sei)arate,  as  in  the 
case  of  a  mixture  of  fatty  and  mineral  oils,  and  tho 
ether  solution  is  washed  with  water  and  treateil  in 
the  usual  way. 


MeeUiir,  h,-ll  F.hnuir;/  nih,  1889. 


DR.  (;.  II.  J1.\II,KY    IN    THE    C'lI.MI!. 


BISULPHIDE  OF  CARBON. 
ITS  MANUFACTURE  AND  PURIFICATION. 

}iY    IGNATIUS   SINGKR. 

BisuLPiiinK  of  carbon  is  prepared  by  passing  sulphur 
vapours  over  red-hot  charcoal  iu  a  clusod  vessel ;  the 
sulphur  combines  at  this  high  temperature  with  the 
carbon,  and  CS..  distils  over,  which  may  bo  con- 
densed. The  combination  of  the  two  elements  being 
direct,  and  the  reaction  of  the  simplest  kind,  its 
preparation  would  seem  to  be  very  easy.  Never- 
theless many  ilifHculties  attend  its'  manufacture — 
chiefly  on  account  of  its  great  inflammability  and 
the  poisonous  natm-e  of  its  vapours — which,'  how- 
ever, are  purely  technical,  and  will  therefore  command 
most  of  our  attention. 

On  a  small  scale  it  may  be  prepared  by  heating 
fragments  of  charcoal  in  a  porcelain  or  iron 
tube  to  redness,  and  passing  sulphur  vapoiu's 
through  it.  This  is  both  a  tedious  and  a  dangerous 
way  and  never  employed  at  present,  as  CS;  is  now 
made  ou  a  very  large  scale.  Vertical  iron  or  earthen- 
ware retorts,  about  6  feet  high  aud  22  by  12  inches 
internal  diameter,  are  now  usetl,  capable  of  making 
from  4  to  5  cwts.  per  24  hoiu-s.  Great  care  is 
necessary  to  prevent  all  access  of  air  into  the 
apparatus,  as  bisulphide  of  carbou  vapour  mixed 
with  oxygen  or  air  forms  a  powerful  explosive, 
which  in  itself  often  disastrous,  is  still  further 
aggravated  by  the  creation  of  two  poisonous  gases, 
thus :  — 

CS-:  -f  3  O,  =  CO.,  -I-  2  SO: 
leaving  the  nitrogen  as  a  third  irrespirable  gas. 
From  this  it  will  be  seen  that  the  greatest  care  is 
necessary  to  make  all  joints  perfectly  air-tight,  and 
above  all  to  exclude  air  from  the  generating  retort, 
as  no  lusulphide  is  formed  while  oxygen  is  present, 
the  sulphur  having  a  greater  affinity  for  this  than 
for  carbon.  But  this  was  at  first  by  no  means  an 
easy  matter,  as  the  retort  must  have  several  openings 
for  introduction  of  sulphur  and  charcoal  —  the 
former  every  few  minutes — for  the  delivery  of  the 
vapours  and  the  withdrawal  of  the  ashes ;  while 
the  necessarily  high  temi^erature  makes  it  difficult 
to  find  a  suitable  cement  to  ensttre  tightness. 

Another  difliculty — and  perhaiia  tlie  greatest  of 
all — is  occasioned  by  the  large  quantity  of  uucom- 
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bined  sulplim-  -wliicli  diatila  over,  and  has  a  tendency  j 
to  chote  up  the  exit  pipes  aud  condensers.  Hence 
every  few  days  the  apparatus  has  to  be  opened  to 
remove  this  accumulated  sulphur,  an  operation  not 
at  all  free  from  danger,  unless  proper  arrangements 
have  been  made  to  facilitate  this  part  of  the  -n'ork. 

From  these  preliminaries  it  will  be  easy  to  gather 
what     should    be    the   leading   features   of    a   good  ; 
bisulphide  of  carbon   appai-atus,  and  may  be  sum- 
marised as  follows : — 

1.  Absolutely  air-tight  joints  throughout  the 
apparatus. 

2.  Easy  introduction  of  the  sulphur,  without 
admission  of  air. 

3.  Easy  access  to  all  parts  for  the  purpose  of 
removing  sulphur.  i 

4.  The  charging  in  of  carbou  should  be  quick,  and 
while   cleaning  out   the   apparatus  the    condensing  i 
part  should  admit  of  being  isolated  from  the  retort  | 
to  prevent  sparks  entering  from  the  latter  into  the 
former. 

These  points  will  be  more  fully  explained  as  I 
proceed  to  descrilje  the  modes  generally  employed. 

The  first  to  manufacture  CS-  on  a  commercial 
scale  was  Peroncel,  in  France,  about  40  years  ago. 
This  apparatus  being  the  oldest  is  necessarily  the 
most  imperfect.  It  is  shown  in  Fig.  1.  I  have 
pm-posely  selected  this  as  one  of  my  illustrations, 
since  in  noticing  its  defects  it  will  afford  us  good 
opportunity  to  study  what  to  do  aud  whtt  to  avoid 
in  the  erection  of  a  good  plant. 

The  illustration  is  taken  from  Richardson  and 
AVatts'  Technology,  where  the  following  description 
of  it  is  given  ; — 

"A  is  a  metal  cylinder  carefully  coated  on  both 
sides  with  tire-clay.  It  was  fixed  on  a  solid  metal 
support,  B,  aud  the  whole  was  surrounded  with 
brickwork.  C  C.  The  lid  was  cast  with  two  openings, 
E  E,  through  one  of  which  an  earthenware  pipe,  c, 
descended  nearly  to  the  bottom  of  the  cylinder,  the 
lower  end  resting  on  hard  burnt  coke,  with  which 
the  cylinder  was  tiiled.  As  carbon  passed  ofif  during 
the  operation,  in  combination  with  the  sulphur,  its 
place  was  supplied  liy  fresh  charges  of  coke,  which 
were  filled  in  through  the  other  opening,  E,  in  the 
lid.  A  metal  arm,  H,  cast  with  the  cylinder,  was  con- 
nected with  a  pipe,  I,  which  was  ground  in  at  one  end, 
the  other  passing  into  an  earthenware  carboy,  J. 
A  pipe  with  a  cock,  K,  was  attached  to  the  bottom 
of  the  cai-boy,  which  carried  the  liiiuid  into  a 
Florentine  receiver  partially  tilled  ^vith  water.  This 
receiver  discharged  the  bisulphide  of  carbou  into  a 
close  vessel,  O,  by  a  pipe,  M,  from  which  it  could 
be  drawn  oft'  by  a  cock,  N. 

"The  nncondensed  vapour  escaping  from  the 
carboy  passed  through  another  earthenware  pipe, 
P  P,  to  a  worm  G,  made  of  zinc  or  earthenware, 
which  was  kept  cool  by  a  current  of  water.  The 
bisulphide  of  carbon  ran  off  at  R  into  another  close 
vessel,  S,  fm-nished  with  a  cock. 

"The  space  between  the  metal  cylinder.  A,  and 
the  brickwork,  C  C,  is  partially  filled  with  fuel, 
which,  when  ignited,  is  supplied  with  air  thi'ough 
the  openings,  D  D,  and  the  products  of  combustion 
escape  at  /. 

"The  fuel  is  now  ignited,  and  the  cylinder 
gradually  heated  until  it  becomes  red,  when  pieces 
of  8uli)hur  are  thrown  down  the  pipe,  c.  at  intervals 
of  a  few  minutes.  The  sulphur  is  converted  into 
vapour,  which,  coming  in  contact  with  the  red-hot 
coke,  combines  with  the  carbon,  producing  the 
bisulphide  of  carbon. 


"The  cylinder,"  we  are  told,  "lasts  only  about  a 
week,  and  when  made  about  6  ft.  long  by  1  ft. 
diameter,  it  will  produce  about  2  cwts  of  bisiilphide 
of  carbon  per  day.' 

This  last  statement  is  in  itself  a  very  serious 
niatter,  as  to  remove  the  old  and  replace  a  new  retort 
the  furnace  must  first  be  allowed  to  cool  down, 
portions  of  the  brickwork  removed,  and  subsequently 
restored  again  and  heated  up  to  redness,  which 
would  entail  the  loss  of  at  least  one  week's  work  ; 
besides  this  the  heavy  expenditure  in  labour,  fuel, 
and  material,  all  of  which  expenses  would  have  to 
be  borne  by  about  14  cwts.  of  the  product.  At 
present  retorts  are  constructed  to  make  at  least 
4  cwts.  of  bisulphide  per  day,  and  which  last  60  days 
and  more,  thus  spreailing  nearly  the  same  expense 
over  a  quantity  about  17  times  larger  than  the 
former,  lessening  its  cost  in  proportion.  I  may  also 
mention  that  at  present  charcoal  is  used  exclusively, 
it  having  been  found  to  yield  larger  quantities  than 
coke. 

The  fiu'nace  itself  is  constructed  on  bad  principles, 
as  it  would  consume  more  fuel  for  a  given  result  than 
would  otherwise  be  necessary.  Instead  of  surround- 
ing the  retoit  to  nearly  half  its  height  with  fuel, 
whereby  the  lower  portion  of  the  I'etort  is  liable  to 
be  kept  cool  and  result  in  a  less  yield,  the  fuel  ought 
to  be  burnt  in  thin  layers  on  a  grate,  as  in  boilers, 
and  the  air  admitted  fi'om  underneath  the  grate  only, 
and  so  arranged  that  the  flame  and  hot  products  of 
combustion  should  circulate  all  round  and  the  whole 
length  of  the  retort.  By  this  not  only  a  greater 
caloric  eSect  would  be  obtained  from  a  given  quantity 
of  coal,  but  the  retorts  would  be  more  uniformly 
heated,  and  yield  a  larger  quantity  of  bisulphide. 
Again,  by  placing  several  retorts  in  one  fm-nace  a 
great  saving  is  effected  in  fuel,  labour,  and  general 
expenses. 

A  great  loss  in  bisulphide  must  have  been  occa- 
sioned by  the  frequent  removal  ("  every  few  minutes") 
of  the  lid,  r,  for  the  purpose  of  introducing  the 
sulphiu-,  not  to  speak  of  the  inconvenience  caused 
by  the  sulphurous  acid  vapours  to  the  men  attending 
to  this  operation.  But  the  worst  feature  in  this 
apparatus  is  its  condensing  arrangement.  As  already 
pointed  out,  considerable  quantities  of  uncombined 
sulphur  pass  over  with  the  bisulphide,  crystallising 
out  on  their  passage  through  the  condensers  and 
causing  gi'eat  annoyance.  This  sulphur  has  to  be 
removed  from  time  to  time,  hence  the  condensing 
arrangement  ought  to  consist  of  straight  j)ipes  only, 
worm  condensers  being  altogether  inadmissible.  In 
Peroncel's  arrangement  the  carboy,  J,  is  evidently 
intended  to  retain  tJiis  sulphur ;  \mt  although  the 
greater  pai't  of  it  would  condense  here,  sufficient 
quantities  would  be  can-ied  over  into  the  worm, 
whence  its  removal  would  be  im2:)ossible  without 
destro^'ing  the  worm  itself,  while  the  carboy  would 
present  similar  difficirlties. 

There  is  yet  another  jjoint  that  demands  attention, 
and  for  which  no  provision  seems  to  have  been 
made  in  this  apparatus.  The  charcoal  contains 
a  considerable  amoimt  of  hydrogen,  which  gives 
i-ise  to  the  formation  of  sulphuretted  hydrogen. 
\A1ien  the  retort  is  freshly  charged  with  charcoal, 
no  bisulphide  of  carbon  is  formed  until  all  the 
hydrogen  j^resent  has  passed  oft'  in  combination  with 
sulphur.  jVIeans  must  be  jirovided  to  carry  off,  and 
if  possible,  to  absorb,  these  deleterious  vapoui-s. 
I  How  this  ni;iy  best  be  done  will  be  shown  further  on. 
Among  those  who  improved  most  largely  on 
Peroncel's  arrangement,  Deiss  deserves  special 
mention.  In  Stohman  and  Engler's  edition  of 
"  Paveu's  Industrial  Chemistry,"  it   is  stated   that 
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within  H  fi'vv  vi'iiislu'  ivilncetlthe  price  of  bisnlpliiile 
of  ciirljon  from  2  fraiu's  por  otincf  to  "lO  oontM  pi>v 
pound.  At  prcsoiit  it  run  lit"  niiinnfuoturoil  at  ii  coat 
price  of  111.  per  pounil  or  thorciiboiita. 

Without  Btiippiuf;,  liowcvcr,  to  trace  the  siicceBsive 
iuiiirovcnicuts  tliat  have  liocu  nnuie  wince  Peroucel, 
I  shall  now  ilcscribe  what  I  consider  to  he  the  best 
ai)paratua  of  to-day.  Ilnviuj;  nianiifacturcd  thia 
substance,  I  am  well  acnuainted  with  all  the 
techni<'al  dilWculties  attending;  its  production  ;  and 
in  the  illustrations  foUowiuf,'  I  sliall  make  various 
suKKestiona  bv  which  some  of  the  sources  of  annoy- 
ance yet  existiupr  mifjht  be  obviated. 

I  hope  1  may  be  pardoned  for  enterinfj:  rather 
fully  into  details,  in  which  I  think  I  am  amply 
justified  by  the  industrial  importance  this  substance 
liaa  of  late  achieved,  especially  if  we  consiih^r  that 
our  literature  has  not  kept  pace  with  its  rapid  de- 
vehipment,  and  that  but  few  of  our  lmndl)ooka 
describe  its  mode  of  manufacture,  and  those  only 
giving  more  or  less  obsolete  methods. 

Fig.  2  shows  a  aiiU^  elevation  in  section. 

.\  is  n  vertical  cast-iron  retort- -or,  better  still, 
made  of  eni'thenware,  glazed  inside,  of  elli|itical 
shape,  about  <i(i  ins.  high  and  20  liy  12  ina.  internal 
diameter.  It  rests  on  a  sujiport,  15,  made  of  tire- 
bricks,  and  is  protected  by  a  nnmtle  of  best  tire- 
bricks,  (",  about  4  in.s.  thick,  leaving  a  space  of 
fnmi  J  to  j  in.  between  it  and  the  retort.  The 
metal  of  the  retort  should  not  be  less  than  2  ins. 
in  thickness.  I)  1)  is  tlie  outer  brickwork  of  the 
fumace  lineil  on  the  insi<le  with  fire-bricks,  I)'  J)'. 
K  F,,  firegrates  ;  E'  E',  nsh-pits  ;  F  F,  furnace-doors, 
made  of  frames,  i,  into  which  a  fire-proof  slab.  ?.,  is 
inserted.  The  furnace  doors  are  suspcmh'd  by 
cal)les  running  over  imlleys,  and  are  counterpoised, 
so  that  they  can  be  raiseil  or  lowered.  At  tl  is  shown 
a  small  peep-hole,  through  which  the  temperature 
in  the  furnace  may  be  Avatched,  a  matter  of  the 
greatest  importance,  as  we  shall  see  presently. 

In  the  lid  of  the  retort  are  cast  two  tubes,  G  and 
(}',  of  about  .")  ins.  iiiternal  diameter,  and  not  less 
than  1  in.  in  thickness  ;  but  it  is  advisable  to  have 
them  made  somewhat  stronger,  as  the  lid  will  then 
outlast  several  retorts.  Over  the  ojjening  (i,  a  vent- 
pipe  or  flue,  H,  is  suspended  by  a  lever,  so  that  it 
can  be  raised  or  lowered  at  will,  one  end  of  which 
pa.sses  through  the  roof.  When  fresh  charges  of 
charcoal  are  to  be  introduced  into  the  generator  A, 
which  is  done  through  the  tubulure  CV,  the  lid 
closing  the  tube  (i  is  first  removed,  and  the  vent- 
pipe,  H,  ipiickly  lowi'red,  which  ser\es  the  iiiuposc 
of  carrjiug  olf  the  noxious  gases  that  would  other- 
wise be  injurious  to  the  workmen.  (}'  may  now  be 
opened,  and  the  carbon  fed  in  without  the  slightest 
inconvenience. 

From  the  tubulure  G'  issues  a  pipe,  I,  inclined 
upwards,  through  wliich  the  bisulphide  of  carbon 
vapoui^a  escape.  Jfost  of  the  free  sulphur  jJassiug 
over  will  ctmdense  here  and  run  back  into  the 
retort,  lint  tlie  partially  cooled  sulphur  falling  on 
to  the  surface  of  the  incandescent  carbon  would  be 
immediately  vaporised  again,  at  the  same  time 
cooling  dow7i  the  tup  layer  of  the  charcoal  To 
obviate  tliis,  I  would  suggest  an  ojiening  should  bo 
made  in  the  lower  pan  of  the  pipe  I,  to  which  a 
hopper  can  be  fitted,  as  shown  at  .T,  terminating  in 
an  earthenware  pipe,  K,  reaching  nearly  to  tlie 
liottom  of  the  retort.  ]>y  this  means  the  sulphur 
distilling  over  luicombined  would  be  conducted  back 
Ut  the  bottom  of  tlie  generator,  the  pipes  would  be 
less  liable  to  be  choked  up,  while  the  resulting 
jiroduct  would  be  luirer. 


From  the  lower  cud  of  the  retnit,  dose  to  the 
bottom,  a  pipe,  ^T,  is  luain'liing  oil',  a  litth"  ui)wavda 
inclined,  passing  through  tlu^  brickwork,  and  ter- 
minatiiig  in  a  chamlier,  N,  with  door  i/.  During 
work  this  pipe  is  carefully  (closed  by  a  lid.  It  serves 
the  jjurpose  of  raking  the  ashes  out  of  tlie  retort, 
which  is  done  once  a  week.  At  ih  a  flue  is  shown, 
carrying  the  noxious  gases  into  the  ehinmey.  The 
ashes  are  allowed  to  cool  here  before  their  removal. 
-Vdjoiuing  this  chamber  is  a  hearth  into  which  an 
iron  vessel,  O,  is  fitted,  for  melting  (he  sulphur. 
It  is  heated  by  a  flue  from  tlie  furnace  passing 
unch'iueath  it,  provided  with  a  danipir  to  regulate 
the  heat.  (In  Fig.  2  tliis  sulphur  vess(d  is  raised  so 
as  to  make  it  visible  in  the  drawing.)  A  pipe,  o, 
closed  by  a  conical  valve  to  »  hich  an  iron  rod  o'  is 
attached,  connects  the  sulphur  pot  with  tlie  arm,  M, 
of  the  retort,  by  which  means  the  sulphur  can 
conveniently  be  introduced  into  the  latter. 

The  sulphur  flowing  down  tin!  incline  of  the  .irm, 
M,  arrives  at  the  bottom  of  the  ret(U't,  where  it  is 
volatilised  ;  the  vapours  passing  upwards,  combine 
with  the  carbon.  The  generat(>d  bisuliJliide  vapours 
escape  through  pipe  I,  and  then  pass  down  the 
vertical  tube,  I',  into  a  vessel,  1',  where  any  e.xcesa 
of  sulphur  is  deposited.  'I'lie  lid  of  this  vessel  rests 
in  hydraulic  se;ils,  and  is  connected  with  the  inlet 
and  outlet  pipes  by  a  kind  of  telescopic  tubes  made 
air-tiglit  by  water,  as  shown  in  drawing.  When  the 
vessel,  P,  is  to  be  removed,  the  lid  is  raised,  tlie 
vessel  taken  away,  another  similar  one  put  in  its 
place,  and  the  lid  lowered  again.  'I'his  should  bo 
done  once  a  week  only,  and  never  while  distillation 
is  going  on. 

The  bisulphiile  of  earliou  vapours,  now  freed  from 
the  greater  part  of  uncomliined  sulphur,  pass  through 
a  Liebig's  condenser,  (J,  about  3(1  feet  long,  into  a 
receiver,  S,  partially  filled  with  water.  The  cross- 
piece,  T,  connecting  the  Liebig"s  condenser  with  the 
receiver,  is  made  so  that  it  can  be  detached— being 
secured  at  r  by  llanges  bolted  together,  and  at  r'  by 
water  seal — for  purj^oses  of  cleaning,  Ac.  From 
here  the  bisulphide  is  allowed  to  run  through  a 
syphon,  ji,  direct  to  the  storage  tanks.  A  better 
jilau,  however,  is  to  keep  the  storage  tanks  for 
the  crude  product  on  a  high  level,  which  greatly 
facilitates  the  after  process  of  purification.  In  this 
case  the  bisulphide  of  carbon  is  allowed  to  flow  into 
a  liHiK/'jus,  IT,  as  shown  in  drawing,  A  pipe,  q, 
reaching  nearly  to  the  bottom,  is  passed  through  the 
cover  of  the  inoiilcjc^  to  the  high-level  tank.  A 
second  pipe,  r,  connects  the  vessel  U  w  itli  a  force 
pump.     On  air  being  pumped  into  U  through  /',  the 


stop  cocks 


iiud 


having    been   shut    oft",    the 


bisuljihide  is  pressed  up  through  pipe  <y  into  the  tank. 
This  is  a  far  better  method  than  using  pumps,  as  in 
the  latter  it  is  difiicult  to  prevent  leakage,  the  crude 
bisulphide  having  a  very  corrosive  action  on  most 
metals.  For  tli(>  same  reason  the  receivers,  tanks, 
.to.,  for  the  crude  substance  should  all  bo  lined  with 
sheet-lead,  as  wrought  iron  vessels  soon  perish, 
while  copper  is  even  more  energetically  acted  upon. 
Cast  iron  withstands  corrosion  much  better,  but  is 
objectionable  on  account  of  its  porosity.  This  might 
be  remedied,  however,  by  giving  the  vessels  repeated 
coatings  of  dilute  silicate  of  soda,  both  inside  and 
outside,  the  vessels  being  first  slightly  heated  with 
steam  and  the  silicate  applii'cl  while  warm. 

Near  to  the  toji  of  the  receiver,  S,  is  a  pipe,  .<!,  for 
earrying  off  the  uiicoudeiisablo  vapours — chiefly 
sulphuretted  hyib'ogeii.  The  gases  are  conducted 
into  a  rectangular  vessel,  W,  where  the.y  are  made 
to  circulate  in  zig-zag  over  a  series  of  shallow  trays 
tilled  with  a  vegetable  oil,  to  ali.sorb  any  bisulphido 
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vapoiu's  which  have  escaped  condensation.  The  oil 
e;iu  be  made  to  trickle  from  a  reservoir,  H,  as  shown, 
through  a  goose-necked  pipe,  which,  passing  from 
tray  to  tray  iu  au  opposite  course  to  that  of  the 
gases,  finally  trickles  through  X  into  a  receiver,  Y. 
When  a  suftieieut  quantity  has  accumulated  here,  the 
bisulphide  is  distilled  off  and  the  oil  returned  to  X. 
Before  the  gases  enter  this  absorber,  they  are 
"■washed"  by  making  the  end  of  the  pipe  s  dip 
into  the  oil  as  shown  at  ?/,  whereby  the  appai-atus  is 
disconnected  from  contact  with  aii-.  The  gases  are 
now  passed  through  a  second  vessel,  Z,  similar  in 
construction  to  the  one  jiist  described,  <mly  sub- 
stituting lime  or  oxide  of  iron  for  the  oil,  to  absorb 
the  H;S,  and  are  then  allowed  to  escape  into  the 
open  air  tliroiagh  the  pipe  2. 

Above  the  retort.  A,  and  between  it  and  the 
chimney  set  at  right  angles  to  each  other,  is  a  smaller 
retort,  similar  in  construction  to  A,  but  only  about 
ime-third  the  capacity  of  the  latter,  and  is  heated 
by  causing  the  products  of  combustion  coming  from 
the  furnace  to  circulate  round  it  before  finally  passing 
into  the  chimney.  (Only  the  discharge  hole,  1i\  corre- 
sponding to  tlie  arfu  ;«  of  the  retort  A,  is  visible  iu 
drawing.)  As  the  generatoi',  A,  requires  fresh  charges 
of  carbon  every  eight  hours,  it  is  very  economical  to 
keep  this  small  retort  always  filled  with  charcoal, 
which  by  the  time  it  is  required  will  be  red  hot,  and 
no  more  time  need  be  lost  than  is  required  for 
transfeiTiug  it  from  the  one  into  the  other  retort. 
By  this  arrangement  part  of  what  would  otherwise 
be  waste  heat  is  utilised,  and  a  great  saving  iu  time 
and  fuel  eft'ected.  A  still  better  plan  is  to  make  the 
charcoal  on  the  spot,  eight  hours  being  more  thim 
sufficient  to  char  the  wood  and  to  heat  it  up  to 
bright  redness.  The  spent  dye-woods,  tanners' 
refuse,  or  sawdust  are  excellent  for  the  piu-pose,  and 
as  these  would  uot  rtqiaire  crushing — as  when  char- 
coal is  bought  in  lumps — a  saving  in  labour,  possibly 
also  in  money,  might  be  made,  besides  being  more 
cleanly.  By  a  small  outlay  the  vapours  might  be 
condensed,  and  pyroligueous  acid  obtained  as  a  by- 
product. I  have  used  the  sawdust  from  sandal  wood, 
from  which  the  oil  had  previously  been  extracted, 
for  making  charcoal  in  this  way,  with  good  results. 

The  apparatus  is  worked  as  follows  : — After  having 
allowed  the  brickwork  to  set  and  partially  dry  for  a 
few  days,  the  fires  are  stiu-ted,  at  tirst  gently,  to 
prevent  the  brickwork  from  cracking,  then  gradually 
increasing  the  heat,  until  the  retort  becomes  a  dull 
red  colour.  The  latter  is  now  filled  with  small  char- 
coal, and  the  smaller  retort  with  chips,  sawdust,  &c., 
and  the  fires  are  now  tu'ged  on  until  the  retort  and 
the  charcoal  iu  it  have  become  a  '"  cherry  red."  This 
heat  should  never  be  exceeded,  nor  should  it  be 
allowed  to  fall  below  this,  as  in  either  case  it  would 
result  in  a  lesser  yield  of  CS;.  Sidot  experimented 
with  specially  prepared  charcoal  at  various  tempera- 
tures, in  each  case  employing  10  grms.  of  carbon 
and  40  grms.  of  sulphur,  with  the  following 
results : — 
„__  ■ 

Temperature. 


Dull  !■(  d  hen! . . . 

Rtdheat 

Brifcht  rc'l  hent . 


Loss  of  Carbon. 

CS.. 

Grm. 
ii 

Cinu 
17 

(i-3 

29 

7-3 

19 

or  for  a  uniform  loss  of  5  grms.  carbon  in  each  case 
he  obtained  17.  23,  and  12 '7  grms  of  CS;  respec- 
tively. These  experiments — borne  out  by  the  practical 
experience  of  the  manufacturer— show  conclusively 


the  great  importance  of  maintaining  the  heat  at  or 
about  the  proper  temperatm-e,  which  is  not  difficult 
if  intelligent  and  reliable  men  are  employed. 

On  having  attained  the  proper  temperature,  the 
two  openings  in  the  lid  of  the  retort  are  closed, 
the  lids  being  screwed  down  tightly,  with  some 
clay  made  into  a  thick  paste  as  a  lute.  I  have  found 
it  difficult,  however,  to  make  good  joints  in  this 
way,  there  often  being  a  ling  of  a  yule  blue  flame 
round  the  edge  of  the  lids.  A  better  way  would  bo 
to  cast  in  the  top  of  these  tubulures  grooves,  and  the 
lids  with  a  rim  loosely  fitting  into  these  grooves, 
forming  what  is  called  a  hydraulic  seal,  only  using 
lead  in  the  place  of  water.  The  heat  there  is  suffi- 
cient to  melt  lead,  but  not  so  great  as  to  prevent  its 
use.  This  would  form  a  much  better  lute,  and  could 
be  opened  and  closed  in  much  less  time,  which,  in 
the  case  of  bisulphide  of  carbon  manufacture,  is  a 
great  desideratum.  Having  jjreviously  secured  all 
the  joints  thj'oughout  the  apparatus,  sulphur-  is  now 
run  in  by  raising  the  rod  u'  iu  the  sulphur  pot.  A 
bubbling  will  immediately  be  heard  in  the  gas- 
washer  at  >j,  caused  through  the  escape  of  sul- 
phuretted h3drogen,  &c.  In  a  few  minutes  this 
bubbling  ceases,  and  CS;  begins  to  distil  over. 
Distillation  is  now  proceeding,  sulphur  being  charged 
iu  every  five  minutes,  about  li  to  IJ  lbs.  each  time, 
for  seven  hours,  when  the  supply  of  sulphiu-  is 
stopped,  and  one  hour  allowed  to  elapse  before  fresh 
charcoal  is  filled  iu.  The  lid  is  then  removed  from 
G,  and  tlie  flue-pipe,  H,  lowered.  G'  may  now  be 
opened;  and  lastly  of  all  the  lid  A'  is  removed  from  /;. 
of  the  carbouiser,  and  the  red-hot  charcoal  raked  from 
the  carboniser,  by  means  of  a  funnel  or  hopper,  into 
the  retort  A.  The  retort  is  now  closed,  taking  care  that 
the  openings  communicatin.g  with  the  flue  H  is  the 
last  to  be  shut  oft',  and  work  started  again.  At  the 
end  of  each  week  neither  coal  nor  sulphur  is  charged 
iu  for  eight  hours,  after  which  the  wiiole  apparatus 
is  cleaned  out  in  the  following  manner  :— 

The  flue  H  having  been  lowered  on  to  G  as  de- 
scribed above,  the  cover  h  at  the  end  of  the  delivery 
pipe.  I.  is  removed,  and  wet  bags  or  pieces  of  canvas 
ai'e  tightly  rammed  down  the  pipe  I,  and  past  its 
junction  with  the  vertical  pipe  I',  so  as  to  isolate  the 
condensers,  etc.  from  the  fiu'uace.  The  ashes  are 
now  raked  out  through  M,  as  described  above,  the 
retort  refilled  with  fresh  charcoal,  and  while  this  is 
getting  heated  up,  the  other  portions  of  the  appa- 
ratus are  examined,  and  where  sulphur  is  present  it 
is  removed. 

With  one  such  retort  from  4  to  5  cwts.  of  CS;  can 
be  made  per  day,  but  it  is  much  more  economical, 
both  iu  laboiu-  and  fuel,  to  have  several  retorts — say 
foiu- — in  the  same  furnace. 


Thr  Fvrlficathn  of  CS-:. 

The  product  obtained  by  the  above  process  contains 
considerable  quantities  of  sulphiu-  in  solution,  also  a 
large  amoimt  of  H;S  and  other  sulpho-oompounds, 
which  impait  to  it  a  pale  yellow  colour  and  a  very 
disagreeable  odour.  Of  these  impiu-ities  it  can  be 
easily  freed  by  careful  rectification,  leaving  a  coloiu-- 
less,  mobile,  liquid,  of  an  odour  not  at  all  disagree- 
able, and  resembling  that  of  chloroform.  Commer- 
cial CS;  is  seldom  pure,  and  in  many  instances 
differs  from  the  crude  substance  only  iu  containing  a 
lesser  quantity  of  free  sulphur,  while  nearly  all  the 
other  impurities  which  impart  to  it  that  disagreeable 
smell  are  still  contaminating  it.  From  the  latter  it 
cannot  be  freed  by  siiuple  distillation,  as  the  H;S  and 
other  gases  distil  over  with  it  and  are  re-absorbed 
dtu-ing  condensation. 


K.li. 
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From  the  mnny  methods  thnt  have  been  miRReated 
for  its  imritii'iitiKii  I  shall  describe  the  one  only 
■which  idiiut-  call  be  ein|)loyed  i>ii  tbe  large  scale,  the 
others  Ixmiir  ti>o  expensive  for  commercial  purposes 
without  otVeriuR  any  special  advantages. 

1  have  employed  the  following  simple  method  with 
very  satisfactory  results  :^ 

Acvlindrical  vessel,  about :!()  inches  in  diameter  and 
0  feet  high,  is  proviiled  with  a  porfonited  coil  of  lead 
pipe  at  tlic  lnUtom.  Into  this  vessel  I  run  the  CSj 
to  be  purified  to  about  one-third  its  height.  I  then 
pump  lime-water  into  it,  the  latter  being  introduced 
into  the  vessel  by  means  of  a  torec-pump  tlirougli 
the  perforated  coil.  The  lime-vater,  being  speciti. 
cftlly  lighter  than  the  CS;,  rises  to  the  surface,  and 
while  traversing  the  body  of  the  bisulphide  in  a 
finely  divided  spray,  the  lime  combines  with  the 
H;S,  ,tc.  1  continue  this  washing  until  the  lime- 
water,  which  leaves  this  vessel  through  an  overllow 
pipe  near  to  the  top,  is  perfectly  clear.  The  CS..  is 
now  run  into  a  still,  alxmt  1  per  cent,  its  weight 
of  a  cheap,  coloiu'less  oil  added,  and  covered  with  a 
layer  of  al)out  one  inch  of  water,  to  which  some  sugar 
of  lead  may  be  achled.  The  CS..  is  now  distilled  in 
n  water-liath  and  condensed  in  the  usual  way.  A  very 
pure  product  is  obtained  in  this  way.  I  have  treated 
in  this  way  C.S.j  bought  from  a  JIanchestor  maker, 
which  was  supposed  to  be  ''rectified."  Its  specific 
granty  was  1  ■2S)'2  ;  after  having  washed  it  in  the 
above  manner  it  had  a  specific  gravity  i^f  1  '289,  which 
■was  reduced  to  1  ■2H(;  after  distilliitioii. 

As  the  various  handbooks  on  chemistry  give  ample 
information  as  regards  the  properties  of  this  inte- 
resting compound,  I  sludl  not  extend  the  limits  of 
this  paper  by  describing  them,  but  will  conclude  by 
enumerating  some  of  the  leading  uses  to  which  it  is 
already  put.  This  list  is  by  no  means  exhaustive, 
and  is  rapidly  growing. 

I.  For  the  extraction  of  fats  and  oils  from  seeds, 
Ac. 

II.  For  the  extraction  and  "recovery  of  oils  and 
fats  from  bones,  stearine-waste,  dried  axle  gi-ease,  the 
pressings  greaves)  from  tallow,  sanza  (the  husks  of 
the  olives  after  leaving  the  presses),  and  a  large 
number  of  other  waste  products. 

III.  From  rags  and  cotton,  waste  used  for  cleaning 
machinery,  leaving  both  oil  and  rags  in  a  fit  state 
for  re-use. 

IV.  For  cleaning  wool  and  recovering  the  fat  there- 
from. 

V.  As  a  solvent  for  chloride  of  sulphur  in  vadcanis- 
ing  caoutchouc  and  in  waterproofing. 

Xl.  For  the  extraction  of  sulphur  from  poor  ores, 
which  used  to  be  thrown  awny  as  being  too  exjjen- 
Bive  to  extract  by  the  old  process. 

YII.  For  the  recovery  of  grease  from  soapsuds  in 
wool-washing. 

Vm.  For  killing  weavils  in  grain.  lA  small 
quantity  mixed  w.th  the  grain  in  a  closed  chamber 
is  saiil  to  kill  even  the  larva". ) 

IX.  In  .Australia  it  has  been  very  extensivelv 
used  for  killing  rrd>bits. 

X.  .\n  emulsion  of  CH.  with  water,  which  is  easily 
made  by  the  addition  of  a  small  (piantity  of  sulpho- 
ricinoleate,  is  used  for  killing  parasites'  on  plants, 
and  is  largely  used  in  France  and  Germany  for  the 
extermination  of  the  pluilii ru  •cirs/aV/'/.^'. 

XI.  In  electro-gilding,  as  a  solvent  for  phos- 
l)horus. 

Xn.  In  prisms,  on  accouct  of  its  great  refractive 
power. 


Of  late  it  has  been  propo.sed  for  use  in  stoaiur 
bedel's  instead  of  water,  and  several  devices  have 
recently  been  piitent<>(l  for  the  purpose. 

CSi  is  also  very  useful  for  produeiiij,'  low  tempera: 

tures  mid  m  tin  iiuti-putresccut. 


Disrussiox. 

The  t'uAiKM.\N  remarked  that,  although  Mr.  Siuge'/ 
had  aililressed  hini!>elf  specially  to  those  engaged  iu 
this  inilustry,  no  one  could  hiivo  have  listeuecl  to  his 
graphic  account  of  the  process  without  deriving  eon. 
siderable  benefit  and  pleasure.  It  Mr.  Singer  could, 
in  his  investigations  ou  bisidpliide,  discover  a  prai^ 
ticablo  method  by  wliich  sueli  bodies  ciiuhl  bo 
eliminated  from  coal  gas,  ho  woiild  confer  a  greyf 
benelit,  and  especially  on  the  paoplo  of  that 
district. 

Mr.  H.  L.  Tkkrv  hud  hncl  some  experience  in  the 
use  of  carbon  bisulphide,  and  referred  to  the  frequent 
occurrence  in  it  of  sulphuretted  hydrogen.  He  had 
heard  that  this  impurity  was  jiroduced  in  the  carbon 
bisulphide  on  standing,  and  he  wished  to  kno'.v  if 
Mr.  (Singer  had  noticed  this  to  be  the  case.  With 
regard  to  the  cxjilosive  properties  of  this  substance 
when  its  vapour  was  mixed  with  a  certain  volume  of 
air,  he  bad  had  convincing  proof  of  this,  as  during 
one  of  the  recent  fogs  a  quantity  of  the  vapour  col- 
lected, and  was  exploded  by  a  spark,  doing  serious 
daumge  to  property.  Users  of  this  body  were  not 
sulfu'iently  aware  of  this  danger.  Nothing  had  been 
said  as  to  the  deleterious  pliysiological  ett'ects  of  tho 
vapour.  His  experience  was,  that  if  some  substitute 
could  be  found  for  it,  it  would  bo  the  better  for  the 
health  of  the  workpeople  who  were  brought  iu  contact 
with  it. 

Mr.  (tkokck  E.  Dams  thought  there  could  only 
be  one  opinion  as  to  the  great  technical  value  of 
liisulphide  of  carbon.  It  showed,  perhaps  better 
than  anything  else,  how  neces.sary  it  was  to  follow 
up  the  process  from  the  lieginning.  In  the  erection 
of  chemical  phint  on  a  large  scale,  sufficient  con- 
sideration was  not  given  to  the  danger  arising  from 
defective  construction  causing  an  aceinnnhition, 
through  the  ajjparatns  becuming  choked,  and  the 
necessity  of  making  a  h(3le  to  admit  of  an  escape. 

Mr.  Watson  Sjiitu  said  that  for  scrubbing  the 
final  gases  from  the  apparatus,  coke-packed  scrubbers 
were  fixed  at  the  end  of  the  system  with  which  he  had 
worked,  and  filtered  anthracene  oils  were  allowed  to 
flow  down  them.  T'ho  oil  was  afterwards  collected 
and  steamed.  Thus,  bisulphide  of  carbon  was 
recovered  and  suljihuretted  hy(bt)gen  removed  in  the 
condensed  water.  AVith  regard  to  the  methods  tor 
preventing  tlio  bisulphide  of  carbon  afl'ectiug  those 
who  came  in  contact  with  it  in  india-rubber  works, 
he  thought  Mr.  I.  Frankenburg  deserved  great  credit 
for  covering  over  the  channels  conveying  the  bisul- 
j')hide,  and  other  apparatus  with  glass,  in  order  to 
prevent  the  fnmes  from  aliecting  his  workpeople. 
A  slow  draught  was  thus  caused  to  circulate  through 
the  system,  so  that  bisulphide  vapours  could  not 
escape,  though  air  might  be  slowly  sucked  in. 

Mr.  Hi.NGKit,  in  reply,  said  he  would  rather  use 
bisulphide  of  carbon  than  any  other  substance.  Jt 
had  the  advantage  of  Ijeing  heavier  than  water,  and 
if  fairly  used,  with  proper  apparatus,  nuthiug  wau 
easier  to  handle. 
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Meeting  held  in  the  Durham  College  of  Science, 
Thursday,  Fdimarij  7th,  1889. 


Mli.  T.  W.  STUABT   IN    THE    CHAIR. 


ANALYSES  OF  SALT  STALACTITES. 

BT  PKor.  r.  r.  BEnsox. 

Professor  Bedsox  commimicated  tlte  results  of 
analyses  of  stalactites  of  salt,  found  in  some  of  the 
disused  ■n-orkings  of  Kedlieugli  Colliery,  Gateshead. 
The  stalactites  were  of  considerable  length,  some 
colom-less  or  white,  others  reddish-V)rown.  The 
analyses  were  executed  by  Mr.  W.  H.  Dunn,  junior, 
a  student  in  the  College  of  Science,  and  the  following 
are  the  results  : — 

Kesults  of  analysis  of  the  white  salt,  which  was 
entirely  soluble  in  water  : — 

'Moisture „, ..  0*28 

^■la^nesium O'Ot 

Calcium O'lli 

Sodium Sll'iio 

Chlorine 60-u 

Chlorine  required Orr  tC 

Analysis  of  brown  salt  stalactites,  not  entirely 
soluble  in  water.  Tlie  insoluble  matter  consisted 
chiefly  of  ferric  oxide  : — 

Moisture 0'28 

Insoluble  mutter O'fig 

!Ma.<rnesium 0'03 

Calcium fl-lH 

Sodium ri8'81 

Chlorine .'S'Sl 

99-78 

Chlorine  required *lo  •  11 

Professor  Bedson  afterwards  conducted  the  mem- 
liers  through  the  rooms  of  the  chemical  deijartment 
of  the  new  building  of  the  College  of  Science,  and 
explained  the  various  provisions  and  devices  to 
facilitate  lecture  and  laboratory  work.  A  hearty 
vote  of  thanks  was  awarded  to  Dr.  Bedson. 

A  NEW  VALVE  ARRANGEMENT  FOR 
REGENERATH'E  FURNACES. 

IIV    n.  LE   NEVE   FOSTER. 

The  invention  of  the  regenerative  gas  furnace  liy 
the  late  Sir  William  Siemens,  and  its  application 
for  the  mauufactiu-e  of  open-hearth  steel,  glass,  and 
heating  ptirposes,  &:e.,  &c.,  has  necessitated  a  valve 


by  means  of  which  the  inlet  of  gas  and  the  outlet 
of  products  of  combustion  can  be  reversed  at  will. 

For  this  purpose  Sir  'William  Siemens  designed 
what  is  termed  the  butterfly  valve,  which  has  been 
used  for  a  number  of  years.  Tlie  disadvantages  of 
the  butterfly  valve  are  that  the  flap  or  butterfly 
becomes  hot  and  warps,  and  consequently  there  is 
a  leak  of  gas  to  the  chimney,  which  becomes  larger 
and  larger  until  the  flap  has  to  be  replaced  at 
considerable  inconvenience. 

Sir  William  Siemens  in  his  original  furnaces  used 
as  a  rtde  to  recommend  tlie  use  of  cooling  tubes, 
and  in  some  of  the  works  erected  by  him  these 
cooling  tubes  were  several  hundred  feet  long,  so 
the  gases  were  comparatively  cold  before  passing 
through  the  valve  ;  at  that  time  there  was  not  nearly 
so  much  trouVile  with  the  valve.  Now  the  most 
modern  works  have  aliandoned  cooling  tubes  as 
much  as  possible,  all  tubes  being  lined  with  brick- 
work, so  that  the  gases  pass  through  the  valves  at 
a  much  greater  temperature.  I  think  I  am  correct 
when  I  say  that  all  the  opeu-heai-th  steel  works  in 
the  North  of  England,  Avhieh  has  now  become  the 
largest  centre  for  the  manufactiu-e  of  mild  steel  for 
shipbuilding  purposes,  have  aliandoned  the  butterfly 
gas  valve  for  their  melting  furnaces,  though  this 
class  of  valve  is  still  used  for  reversing  the  air 
current,  and,  for  this  purpose,  answers  admirably. 

The  double  mushrcjom  valve  is  now  lieiiig  used, 
but  this  also  has  many  drawbacks  and  does  not  work 
as  satisfactorily  as  it  should  do.  conserjuently  the  seats 
and  valves  themselves  often  have  to  be  replaced. 

I  will  now  describe  the  accompanying  drawing, 
which  illustrates  partly  iu  sectional  view,  and  partly 
in  elevation,  a  set  of  valves,  (i\  a-,  «',  »',  -nith  their 
operating  mechanism,  two  valves  being  provided  in 
1  the  usual  position  iu  each  of  the  flues  or  passage 
/;',  Ir,  that  is  one  above  and  the  other  below  the 
branch  flues  or  passages,  c\  r,  thi'ough  which  the 
'  gases  are  admitteil  to  the  passages  b\  //-,  or  escape 
therefrom  as  the  case  may  be. 

In  the  drawing  the  valves  «',  -'',  are  closed,  and  the 
valves  ((-,  ((\  are  open.  In  this  position  of  the  valves 
the  gases  are  jjassiug  from  passage  ■''  into  the  vertical 
passage  /.',  have  their  course  diverted  downwards  as 
indicated  liy  arrows,  whilst  the  escaping  gases  enter- 
ing passage  Jr  from  above,  have  therr  course  diverted 
into  the  branch  passage .-  also  as  indicated  by  arrows. 

If  the  position  of  the  valves  is  exactly  reversed  it 
is  obvious  that  the  direction  of  the  cuiTents  tlu'ough 
the  passages  will  be  correspondingly  changed,  and 
that  by  reversing  the  valves  from  time  to  time  the 
requisite  succession  of  changes  in  the  ctuTent  of  the 
gases  can  be  effected  in  the  weU-known  manner  re- 
quired in  working  a  regenerative  fiu'nace.  In  order 
to  operate  the  valve  simultaneously  the  valves  in  the 
passage  '.'  are  fitted  in  the  position  so  as  to  be  exactly 
opposite  respectively  to  the  valves  in  the  passage  Jr, 
so  that  by  connecting  the  spindles  il',  ,1-,  of  the 
valves  ('',  .'-  together,  aud  the  spindles  iP,  il\  of  the 
valves  '■'■'.  .?^.  together,  the  lalves  can  be  coupled 
together  in  pairs  in  the  manner  illustrated  in  the 
drawing.  By  providing  suitable  mechanism,  such  as 
a  spui'  wheel  mounted  on  a  spindle  in  such  a  position 
as  to  gear  into  racks  provided  on  the  valve  spiiKlles, 
that  is  one  rack  fixed  to  the  united  spiudles  </',  d-, 
and  the  other  rack  to  the  truited  spiudles  d^,  d\  the 
valves  -n-ill  be  all  operated  together  by  the  rotation 
of  the  spur  wheel,  and  will  be  moved  in  the  required 
manner,  that  is  the  upper  pair  of  valves  a\  a-,  iu  one 
directi<in,  and  the  lower  pair  of  valves  a^,  n',  in  the 
opposite  direction,  thus  att'ortUug  the  requisite  con- 
trol of  the  passages  between  the  regenerative  cham- 
bers and  the  furnace.     It  is,  of  course,  obvioiis  that 
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other  menus  ouu  be  ileviseil  for  operutiag  the  viilves 
iu  tlie  siinie  mauuer,  as  for  iustauce  l>y  a  hvihaulic 
motor  applieil  iu  the  manner  illustrated  in  the 
diliwiunr,  iu  whieh  <•',  >',  ••',  i  ',  are  hydraulie  eylimlers 
proviileil  iu  the  positions  sho\vu  for  the  leeeptiou  of 
the  pluugers  f,/-,  whieh  are  secured  by  means  of 
c'oupliu<;  pieces  ;/',  ■/',  to  the  valve  spiudles,  so  that 
auy  motion  imparted  to  the  pluugers  is  simultaneously 
shared  by  the  valves,  /i',  /r,  /; ',  A',  are  pipes  eoui- 
muuicutinf;  from  the  pump  r  to  the  cylinders 
e',  '■-',  "',  ' ',  that  is,  \vat<'r  pumped  into  pipe  A'  enters 
the  cylinder  • ',  and  by  means  of  pipe  //'  at  the  same 
time  enters  tlie  cylinder  .  ',  thus  driving  the  jilungcr 
r  iu  oue  direction,  aiidtlie  plunger  /'•  in  the  opposite 
direction.  Similar  water  pumped  into  the  pipf  A 
tirives  the  plungei-s  back  again. 

This  is  the  plan  1  my.self  prefer,  and  is  now 
being  used  iu  tlie  valves  which  have  been  erected 
by  the  West  Cumberland  Irou  and  Steel  Works ; 
these  valves  have  also  been  supplied  with  a  water- 
jacket.  This  teuds  to  kee]>  the  valve-casing  from 
getting  red-hot.  These  valves  have  now  been  iu 
use  some  consiilerable  time,  and  there  is  no 
leakage  of  gas  whatever,  and  up  to  the  present  time 
they  have  recpiired  no  repairs  whatever,  though 
some  double  mushrooms  valves  which  were  put  in 
at  the  same  time  have  had  tlu^ir  mushroom  replaced. 

Another  advantage  is  that  there  is  a  considerable 
saving  in  fuel.  A  new  furnace  with  my  valve 
arrangement  only  recpiired  one  block  of  producers, 
that  is  four  tires  instead  of  two  blocks  of  producers 
or  eight  tires,  which  were  rei^uired  for  amallor 
furnaces  uext  to  it 

I  think  this  helps  to  show  that  the  waste  of  gas 
through  a  leaky  valve  is  much  more  than  one  would 
anticipate. 


6IasgoU)  nnti  ^rotti^O  ^ftion. 


Chairman :  R.  R.  TiiHock. 
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Notices  of  papers  and  coinmunicatiuns  for  Ihc  iiiectiiiKS  to  be 
lent  lo  the  Local  Secretary. 


Errata. 
Iu  Mr.  F.  J.  Howan's  paper  on  "Evaporation  by 
.Multiple  Kft'ect,"  iu  the  .lauuary  number  of  the 
Journal,  the  illustrations  Figs.  1  and  '1  were 
accideutall_\  transposed.  Fig.  ],  j).  ;3;j,  whieh  pur- 
ports to  be  the  Smith  triple  eflect  ap2)aratus,  is  really 
a  view  of  the  Yaryan  evaporator,  and  Fig.  li,  p.  3i, 
is  the  Smith  triple  etl'ect  apparatus,  not  the  Yaryan 
evaporator  as  stated. 

In  the  2ud  column,  page  .'52  of  the  same  pajior,  lines 
If),  17,  and  IM  should  read  as  follows:  —  "and  of 
those  for  dealing  with  liipiids,  the  stills  (jf  Uorn, 
I>cro8uo,  and  Coffey  illustrate  tlic  class,"  &c. 
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TJie  Fourth  Meeting  of  the  Session  was  held  in  the 
Booms,  14,  SoritJi  St.  Andrew  Street,  Edinburgh,  on 
Tuesday,  5th  February  1889. 


ME.  GEOEGE  BEILBY   IS    THE    CHAIE. 


THE  MAXUFACTUKE   OF  PAEAFFIX  OIL. 

BT   D.  K.  STEUAET,    T.I  C,    P.C.S. 

Theke  liave  been  several  papers  oa  shale  distillation 
and  ijaraffin  extraction  read  before  the  Society  of 
Chemical  Industry,  but  there  has  been  no  description 
given  of  the  general  operations  of  refining.  In  this 
paper  I  mean  to  give  a  short  sketch  of  the  -whole 
liaraffiu  oil  manufacture  as  carried  on  at  Broxburn, 
and  in  such  a  manner  that  outsiders,  who  at  present 
Imow  nothing  of  the  subject,  may  get  a  general 
notion  of  all  our  methods  of  working.  Many  mem- 
bers of  the  Society  visited  thi'  works  last  year, 
but  only  a  small  proportion  I  think,  could  have 
lieard  the  explanations  given.  I  shall  have  to  go 
over  gi-ound  famiUar  to  anyone  that  has  taken  any 
interest  in  the  manufactm-e,  and  describe  apparatus 
and  operations  that  have  been  described  elsewhere, 
but  in  publications  difficult  to  get  at. 

On  the  table  I  show  samples  of  the  bituminous 
shale  from  which  we  get  all  our  producrs.  aud  of 
the  products  themselves :  sulphate  of  ammonia, 
naphthas,  burning  oils,  lubricating  oils,  solid  paratfius, 
gas  oils,  still  coke.  The  naphthas  are  '730  and  '740 
sp.  gr. — \ised  as  solvents,  for  burning  in  special 
lamps  and  for  parafBn  refining  :  the  Inuning  oils  are 
•800  to  'SiO.  and  the  lubricating  oils  -863  to  -895. 
There  is  soft  paraffin,  melting  point  100'  F.,  used 
largely  for  dii^ping  the  sticks  of  matches  and  for 
hand-lamps,  and  pai-affin  wax,  semi-refined  and 
refined,  with  melting  points  from  118-  F.  to  130"  F., 
used  for  candle  making.  Solid  paraffin  and  paraffin 
oil  are  now  much  used  for  washing  clothes. 

The  shale  field,  which  since  1877  has  been  worked 
by  the  Broxburn  Oil  Company,  Limittnl,  was  taken 
on  lease  by  Mr.  Robert  Bell  in  1858.  and  in  1861  the 
distUlation  of  the  sljalc  was  in  ixiM  operation.  This 
was  the  beginning  of  the  shale  industry  in  Scotland. 
For  the  10  years  pre-\"ious  to  this,  diuing  which  the 
paraffin  oil  mannfactiu-e  had  existed,  the  Boghead  or 
Torbauehill  coal  was  the  mineral  used.  This  mineral 
gave  120  gallons  of  crude  oil  per  ton.  In  1862  it 
ceased  to  be  worked  for  paraffin  oU,  aud  it  was  soon 
after  completely  exhausted. 

The  shale  we  work  at  Broxlnim  at  present  is  what 
is  known  as  the  Broxburn  seam.  Its  position 
geologically  is  in  the  lower  carVioniferous  series, 
110  fathoms  or  so  above  the  Camps  or  BurtUehouse 
limestone  (see  Jouru.  \1.,  128).  There  are  seven 
other  seams  at  least  worked  in  the  Lothian  shale 
field,  and  these  lie  some  above  and  some  lielow  the 
Broxburn  seam,  aud  within  300  fathoms  of  it.  They 
^ary  in  thickness  and  quality  in  diSerent  districts, 
what  is  thick  aud  rich  in  one  district  being  jjoor  or 
tluu  in  another.  The  shales  differ  iu  character  also, 
the  Pumpherstou  seams,  for  instance,  being  poor  in 
til  but  rich  iu  ammonia.  The  Broxburn  seam 
averages  in  the  Broxburn  Oil  Comjjauy's  field 
about  5  feet  iu  thickness,  part  of  this  thickness 
giviug  over  40  giillons  per  ton  and  part  little  over 
20  gallons.  It  is  worked  iu  the  same  manner  as  coal. 
Where  the  retorts  ure  placed  there  is  none  of  this 


seam  below,  bnt  it  comes  to  the  surface  all  round 

quite  close  to  the  works,  aud  can  be  worked  open- 
cast. It  gradually  gets  deeper,  and  mines  are  sent 
out  radiating  in  all  directions  to  get  the  shale  at 
hand.  The  shale  from  these  is  brought  by -wire-rope 
arrangement  in  the  mine  hutches  direct  to  the 
breaker,  and  theijlatforms  for  the  hutch-railways  are 
a  conspicuous  feature  in  the  first  glance  at  the  crude 
oil  works.  Pits  are  sunk  in  various  directions  a 
mile  or  two  further  out  to  get  the  deeper  shale, 
which  is  brought  to  the  Ijreaker  by  r.iihvay.  The 
shale  all  passes  tlu-ough  the  breaking  machines, 
where  between  two  toothed  kon  roUei-s  it  is  broken 
into  pieces  the  size  of  a  fist.  The  shale  falls  from 
the  breakers  into  hutches,  which  are  taken  by  end- 
less rope  to  the  top  of  the  retorts,  and  tipped 
duectly  in.  Manual  labour  is  done  away  with  as 
much  as  possible. 

The  first  chemical  process  of  the  works  is  the 
destructive  distillation  of  the  shale.  The  shale 
contains  by  analysis  :  carbon,  20  per  cent.  :  hydro- 
gen, 3  per  cent.  ;  nitrogen,  07  per  cent.  ;  sulphm-, 
I'o  per  cent.  The  compounds  of  these  elements  are 
no  doubt  of  vegetable  or  animal  origin.  On  treating 
jjoimded  shale  with  shale  naphtha  or  ether,  the 
solvents  remain  quite  clear  and  colourless,  aud 
dissolve  nothing,  proving  that  our  products  do  not 
exist  in  the  shale  as  such,  but  are  all  created  by  the 
desti-uctivo  distillation.  About  1,000  tons  of  shale 
are  d. stilled  at  Broxburn  per  day,  and  the  products 
are — 

Volatile !  Pel-  Cent. 

Cnide  oil 1-2 

Ainmoiiia  water S 

Pennaneut  gas 4 

H 

Xon-Tolalile  (spent  sba'.c) : 

Combustible 9 

Asb 67 


To  get  a  good  quality  of  crude  oU  the  temperatiu-e 
of  distUlation  must  be  low,  a  red  heat  invisible  iu 
daylight  and  faintly  -visible  in  the  dark.  In  general, 
a  higher  temperatiu-e  produces  a  hea-vier  darker 
crude  oil,  gi%'ing  more  loss  iu  refining,  and  less 
solid  paraffin,  but  a  higher  yield  of  ammonia.  The 
only  retort  now  used  at  Broxburn  is  Henderson's 
patent  retort.  Of  these  there  are  784,  arranged 
iu  16  benches.  As  you  see  from  the  drawings 
(Fig.  1)  it  is  a  vertical  retort.  It  is  of  cast  ii-on, 
l.T  in.  thick,  15  ft.  long,  and  of  oval  section  21  ft.  by 
1  ft.  The  charge  is  18  cwt  ,  and  it  lies  in  the  retort 
for  16  hours,  distilling  oS  the  crude  oil,  ammonia- 
water,  and  permanent  gas.  After  this  the  spent 
sliale,  which  still  contains  12  per  cent,  of  combustible 
matter,  is  dropped  hot  into  the  furnace  below  to  act 
as  fuel.  Fotir  retorts  are  birilt  into  one  oven  and 
ai'e  connected  with  the  one  furnace,  one  retort  being 
dropped  every  fotu-  hotu-s  to  keep  up  the  succession 
of  heat.  Tlie  products  of  combustion  are  taken 
off  at  the  bottom  of  the  oven  instead  of  the  top, 
so  as  to  produce  the  gentle  draught  required  by 
the  weak  fuel.  The  permanent  gas  of  the  distillation 
is  also  biuTied  as  fuel.  It  used  to  be  passed  among 
the  spent  shale,  bnt  it  is  now  burned  in  the  bottom 
of  the  retort  oven.  Steam,  siqjerheated  by  passing 
through  pipes  iu  the  oven,  is  passed  into  the  top 
of  the  retort.  It  introduces  the  right  temperature 
throughout  the  mass  of  the  shale,  and  sweeps  the 
distUlation  products  rapidly  out  of  the  heat,  where 
they  would  undergo  decomposition.  Xo  coals  are 
required  for   fuel,  except   to   make  a  stiu-t   after  a 
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Fig.  1. 


stoppage.  The  products  pass  oft'  from  the  bottom 
of  the  retort  to  the  imiiu  laul  coiuleusers.  The 
eondeiisers  are  a  series  of  vertioal  irou  pipits  cooled 
liy  the  atmosphere.  The  crude  oil  aud  amuiouia- 
water  How  from  the  condeusers  through  a  small 
vessel  called  a  separator,  where  tliey  at  ouee  part 
from  each  other  by  gravitation,  the  oil  beiug  the 
lighter,  and  puss  into  their  several  tanks.  The 
uou-coudeusable  ga.ses  are  drawn  up  through  large 
towers,  where  they  are  washed,  by  water  trickling 
down,  from  any  remaining  ammonia.  Some  naphtha 
is  here  condensed  by  the  cold  of  the  water,  but 
several  gallons  of  light  nai)htha  i)er  ton  of  shale, 
which  we  used  to  catch  in  blue  oil,  are  at  present 
allowed  to  go  with  the  permanent  gas.  There  are 
fans  to  suck  the  products  from  the  retorts.  After 
the  spent  shale  has  been  burned,  the  bottom  of  the 
fiu'uace  folds  down  so  as  to  drop  the  ash  into  an 
iron  hutch  below.  The  hutch  with  its  glowing 
contents  is  run  into  the  pond  for  dirty  water,  whicli 
it  causes  to  evaporate,  aud  after  l.)eiug  quenched 


the  residuum  is  taken  I)y  endless  r(>pe  t(j  the  refuse 
bing. 

This  retort  gives,  without  skilled  labour  or 
particular  attention,  the  right  temperature  for 
making  good  crude  oil.  The  mild  temperature 
pieveuts  the  yield  of  ammonia  from  beiug  nearly 
so  high  as  it  is  with  some  high  temperature  retorts  ; 
but  against  this  defect  we  have  the  long  life  of  the 
retort,  the  good  quality  of  the  crude  oil,  and  the 
economy  as  to  fuel.  The  temperature  of  the  oveu 
is  from  900^  to  over  1,000'  F.  ;  the  steam  as  it  goes 
into  the  retort  6.30°  F. ;  the  shale  inside  the  retort, 
1},  ft.  from  top,  three  hours  after  charging,  030'  F., 
10  hours  after  charging  730'  F.  ;  and  the  products 
of  ilistillation  at  the  exit  pipe  500 '  to  600    F. 

It  has  often  been  suggested  that  reagents  should 
be  put  into  the  retorts  in  order  to  get  an  increase 
of  ammonia  and  a  i^urer  crude  oil ;  but  as  far  as 
my  experience  goes  with  this  particular  retort, 
neitlier  lime  nor  soda  has  any  ajiisrcciable  efiect 
of   any  kind,  aud   the   dust,   when   the  spent   shale 
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was  dropped,  miide  it  very  paiuful  for  tbe  meu. 
Solid  reagents  in  the  quantities  that  cau  be  giveu 
OH  the  large  scale  do  not  seem  to  couie  into  sufficient 
molecular  contact  with  the  vapours,  (ias  reagents 
may  be  considered  a  little  more  promising.  Mr. 
Tervet  (Journ.  II.,  41j)  got  a  greatly  increased  yield 
of  ammonia  by  passing  hydrogen  into  retorts  at 
the  end  of  the  distillation.  Mr.  Irvine,  by  passing 
ammonia  through  retorts  when  the  shale  contained 
sulphur,  got  an  increase  in  the  solid  paraffin.  And 
Mr.  Beilby  got  an  increase  of  paraffin  by  passing- 
air  into  his  retort  (Joiirn.  III.,  22(1).  In  the  Young 
and  Beilby  retort  the  large  yield  of  ammonia  from 
the  hot  part  in  passing  through  the  part  of  the 
retort  distilling  the  oil  may  help  to  give  a  liigher 
yield  of  paraiiin  than  would  otherwise  be  the  case 
at  such  a  temperature  ;  but  how  cau  air  increase 
the  paraffin  'i  Can  any  of  the  oxygen  reach  the 
distilling  oil  so  as  to  net  on  the  sulj^hur  or  other- 
wise, or  does  the  air  act  only  by  modifying  the 
temperature  ^ 

A  gas  reagent  used  in  all  retorts  is  steam.  It  acts 
mechanically  in  protecting  the  ammonia  and  the 
complex  hydrocarbon  molecules  from  decomposition. 
At  1,000^  C,  according  to  Eamsay  and  I'oung, 
ammonia  in  presence  of  iron  is  nearly  completely 
decomposed  into  its  elements  ;  Ijut  where  steam  is 
used  in  excess,  as  in  the  (Jroiiven  method  of  analysis, 
all  the  nitrogen  of  organic  compoimds  is  at  this 
temperature  converted  into  ammonia,  sulphur 
apjjears  as  suliiliuretted  hydrogen,  the  oxygen 
combines  with  the  carbon,  while  some  hydrogeu 
is  left  free.  Steam  at  such  a  high  temperature  is  a 
powerful  chemical  I'eagent.  At  the  comparatively 
low  temperature  of  the  Henderson  retort  its  action 
is  very  gentle,  but  it  does  act  on  the  carbon  to  some 
extent  to  give  nascent  hydrogen  to  help  to  build  up 
ammonia  and  solid  2iaraffiu,  and  the  yield  of  these 
is  a  good  deal  more  than  in  the  old  vertical  retorts 
worked  at  the  Siune  temperature. 

Of  the  1"5  per  cent,  sulphur  in  the  shale,  more 
than  1  "4  per  cent,  remains  witli  the  spent  shale 
when  dropj)ed  from  the  retort,  and  1  per  cent.,  even 
after  burning;  0"02.5  per  cent,  goes  to  the  perma- 
nent .gas,  I) '028  per  cent,  to  the  crude  oil,  and  0'02 
to  the  ammonia-water. 

The  nitrogen  in  the  shale  is  equal  to  70  to  1)0  lbs. 
of  sidphate  of  ammonia  i^er  ton  of  shale.  Of  this 
we  get  no  more  than  one  fourth,  while  nearly  one- 
half  ]-emaius  with  the  spent  shale.  Mr.  Beilby  has 
studied  the  nitrogen  very  carefully  in  connexion 
with  his  retort  ])roducts.     (Journ.  III.,  2I(i.) 

I  got  samples  of  crude  oil  taken  fr(jm  a  retort 
every  two  hours,  and  tested  specific  gi'avity,  setting 
point,  loss  with  oil  of  vitriol,  and  loss  with  caustic 
soda.  I  found  there  was  a  gradual  increase  through- 
out in  the  specific  gravity — from  863  to  888,  and  in 
the  setting  point -from  78^  to  87"  F.  The  loss  with 
oil  of  vitriol  gradually  increased  from  5o  per  cent. 
at  the  beginning  to  10  per  cent,  in  the  middle,  and 
then  fell  to  5.|.  per  cent,  at  the  end.  The  loss  with 
soda  gradually  increased  from  2"()  per  cent.  toii"8 
per  cent.  The  <piantity  of  oil  coming  for  some  hours 
ut  the  end  was  comparatively  small. 

Each  ton  of  shale  produces  in  the  works  on  an 
average  30  gallons  of  crule  oil,  (io  gallons  of 
ammonia-water,  and  ueai-ly  2,(100  cul)ic  feet  of 
permanent  gas. 

The  permanent  gas  is  sufficient  in  quantity  to 
light  up  the  crude  oil  works,  lire  the  retorts  along 
with  the  spent  shale,  and  ha\'e  a  considerable 
(juantity  left  to  help  to  raise  steam. 

The  crude  oil  is  of  a  darkgrecu  <-olour.  It  is 
semi-solid  at  ordinary  temperatures,  iiuitc  fluid  ^^hen 


gently  warmed,  but  setting  or  ceasing  to  flow  at  80-^, 
from  the  amount  of  solid  paraffin  in  it.  Our  crude 
oil  averages  about  "865  in  specific  gravity.  The  crude 
oil  of  other  works  is  sometimes  "880  or  '890  sp.  gr. 
Our  own  shale  distilled  in  the  gasworks  at  a  red 
heat  gave  about  4,500  cubic  feet  of  rich  gas  ;  nine 
gallons  of  crude  (jil  of  '952  sp.  gr.,  which  was  a 
thin  mobile  ii(pxid,  containing  little  solid  paraffin, 
and  8.]  lljs.  of  sulphate  of  ammonia  per  ton.  The 
small  yield  of  ammonia  shows  the  influence  of  the 
high  teniperatiu'e  in  the  absence  of  steam. 

The  ammonia-water  averages  'l^,^  Tw.,  or  sp.  gr. 
1'012.  It  contains  ammonia  equal  ('•277  lbs.  of 
sulphate  \>ev  gallon,  priucijjally  in  the  form  of 
CiU'bonate.  There  is  a  small  proijortion  of  sulphur 
present  as  sidphide.  and  traces  of  sulphite,  sulphate, 
and  thiosulphate  ;  but  no  cyanide  or  sulphocyanate. 
The  amount  of  fixed  ammonia  is  small,  and  no  limt' 
is  used  in  the  distillation.  The  still  we  use  is  a 
column  still  of  the  form  shown  in  the  drawing 
(Fig.  2),  22  ft.  hmg,  ."i  ft.  in  diameter,  and  witji 
14  trays.  The  three  upper  trays  are  open-topiied 
annular  channels  ;  and  the  rest  consist  of  an  annular 
outer  part,  a  disc-shaped  central  part,  and  a  sjjace 
between  covered  by  an  inverted  piece  which  dips  to 
the  bottom  of  both  the  anmilar  part  and  the  disc 
part.  The  inverted  piece  is  notched  below,  up  to 
within  half  an  inch  of  the  surface  of  the  liquid  in  the 
tray.  The  ammonia-water  enters  at  the  toj),  flows 
from  tray  to  tray,  and  is  distrharged  at  the  bottom 
exhausted .  Steam  of  2"i  ti >  30  lbs.  jiressure,  introduced 
by  a  2-in.  pipe  at  the  liottom  of  the  column,  rises 
through  the  space  surrounding  the  disc,  and  passes 
through  the  notches  of  the  inverted  piece  to  bubble 
through  the  water  of  each  tray.  The  system  is  a 
continuous  one.  and  35,000  gallons  are  passed 
through  each  still  jjer  day.  It  is  found  to  be  very 
economical  in  regard  to  laboiu'  and  fuel,  as  well  as 
in  first  cost  of  plant. 

The  volatile  ammonia  compounds  are  passed  from 
the  still  into  weak  sulphuric  acid.  This  acid  has 
been  used  for  refining  the  oil.  and  has  been  separated 
from  the  liulk  of  the  tar  with  which  it  was  conibined. 
There  are  still  strong  bases  in  solution,  and  these  are 
precipitated  l>y  the  ammonia  in  the  saturator-boxes 
in  the  form  of  a  black  tar  which  rises  to  the  surface. 
After  separating  the  tar,  the  sohatiou  of  sidphate  of 
ammonia  is  evaporated  down  in  vessels  heated  b.v 
coils  of  steam  pipes.  The  salt  as  it  separates  falls  to 
the  bottom  end  is  fished  out  with  a  perforated  ladle, 
and  put  up  to  drain  and  dry.  In  .several  days  it  is 
ready  t>  be  passed  throu.gh  a  crushing  mill  into  bags 
for  the  market.  Neutral  sulphate  of  amuumia  on 
lioiling  gives  oft'  a  little  free  ammonia,  so  the 
evaporating  solutit)n  is  always  slightly  acid  in 
reaction.  The  temperature  of  the  boiling  solution 
rises  to  225°  F.  Our  sulphate  is  of  a  grey  colour 
fi'om  a  trace  of  impurities  got  from  the  acid.  When 
the  ammonia  gases  are  passed  into  oil  of  vitriol,  white 
sulphate  of  ammonia  separates  out  and  is  fished 
direct  from  the  satiu'ator-box.  It  was  at  Uroxburn 
that  ammonia  was  first  made  from  the  ammonia- 
water  of  this  manufacture,  viz.,  by  Mr.  Robert  Hell 
in  1804. 

The  operatiims  of  the  oil  refinery  are  (1 1  distilla- 
tions ;  (2|  treatments  with  chemicals ;  (3)  cooling  and 
2)ressing  the  heavy  oil  containing  paraffin  so  as  to 
separate  the  solid  from  the  licjuid. 

The  oil  all  gets  several  distillati(_>ns — for  jmrifica- 
tion,  and  for  thorough  fractionation  of  the  dift'crcnt 
gravities  of  oil  from  each  other.  Between  the  distilla- 
tions  the  oil  is  treated  first  with  oil  of  vitriol,  and, 
after  settling,  with  caustic  soda,  and  these  seiiarntr 
all  the  conqwunds  present  ex'-ept  the  products  which 
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we  want.  The  old  method  of  refining  was,  first,  to 
distil  to  dryness  in  cast-ii-on  round-bottomed  stills. 
Naphtha  came  over  first  below  the  temperature  of 
boiling  water,  the  temperature  gradually  rose,  dis- 
tilling light  oils,  intermediate  oils,  heavy  oils  and 
paraffin,  until  at  the  end,  when  still-grease  came  over, 
the  bottom  of  the  still  was  of  a  red  heat.  After  ' 
coohng,  the  coke  left  in  the  still,  11  ft.  thick  or 
more,  was  cleaned  out  and  the  still  was  recharged. 
In  some  works  the  distillation  was  stopjDed  short  of 
coking,  and  the  residue  i-uu  out  as  pitch.  After  i 
chemical  treatment  the  oil  was  redistilled  from  stills 
of  malleable  iron,  which  from  their  shape  are  called 
boiler  stills.  When  the  distillation  was  fairly  started, 
oil  was  run  into  the  boiler  still,  which  kept  distilling 
lighter  oil  only,  until  the  heavy  oil  accumulated  in 
the  still,  wiien  the  feed  of  oil  was  stopped  and  the 
heavy  oil  distilled  off  until  there  were  only  a  few 
inches  left.  The  firing  was  stopped,  and  the  residue, 
after  cooling  a  Uttle,  was  run  into  a  coking  still 
(similar  to  cnide  stills)  to  be  distilled  to  di-yness. 
The  boiler  still  was  cooled,  cleaned  out,  and  re- 
charged. The  stills  in  this  old  .system  were  all  half 
their  time  cooling  down,  cleaning,  and  heating  up. 
Steam  was  used  in  all  tJie  distillations,  and  had  to  be  ! 
constantly  altered  as  the  distillation  proceeded,  and 
its  manij)ulation  often  caused  the  still  to  froth  over 
into  the  distillate  and  pollute  it. 

The  present  system  of  distillation  is  a  continuous 
one,  in  which  the  stills  are  connected  together  into  a 
series.  One  set  of  di'a-snngs  show  (Fig.  3)  waggon- 
shaped  stills  connected  with  residue  or  coking  stills, 
such  as  we  use  for  crude  and  lubricating  oils.  liet 
us  take  the  crude  oil  as  an  example.  The  waggon- 
shaped  stills  are  charged  up  at  first  (2,000  gallons) 
and  the  fires  lighted,  and  when  distillation  is  com- 
menced the  cocks  on  the  connecting  ])ipes  are  opened, 
and  the  feed  oil  is  run  into  the  central  still  I.  The 
feed  is  always  heated  on  its  way  to  the  first  still  by 
the  vapoiu's  of  the  distilling  oil  in  a  feed-heater  of 
special  safe  construction  shown  iu  the  drawings. 
StiU,  I,  receives  the  oil  at  the  front,  and  the  oil 
travels  along  the  length  of  the  still,  distilling  ofl" 
"green  naphtha"  of  'ToS  sp.  gr.,  which  is  con- 
densed by  an  onhnary  worm-tank  condenser.  The 
oil  not  distilled  in  passing  through  still  I.,  is  con- 
veyed by  pipes  which  proceeds  from  the  back  of 
this  still  to  the  back  of  stills  II.  and  along  the 
length  of  stills  II.  till  they  empty  themselsej  at  the 
front  The  oil  travels  along  these  boilers  distilling 
off  a  higher  boiling  fraction,  '8.35  sp.  gr.,  and  from 
the  bade  of  II.  a  pipe  conveys  the  concentrated  oil 
to  the  residue  or  coking  stdl  III.  The  hot  oil  is 
ran  into  an  empty  coking  still,  wluch  for  safety  has 
been  previously  fired  up  gently,  and  the  air 
thoroughly  blowai  out  with  steam.  One  of  these 
stills  remains  connected  in  the  series  for  eight  hour's, 
when  it  is  disconnected  and  distilled  to  diy-ness  by 
itself,  and  another  coking  still  takes  its  place.  The 
ilistillate  from  these  stills  runs  from  '860  sp.  gr. 
to  -965.  This  set  of  stills  can  put  through  35,000 
gallons  of  crude  oil  per  day. 

Other  drawings  (Fig.  4,  p.  107)  show  three  ordinary 
boiler  stills  connected  ^vith  each  other  and  with 
residue  stills.  The  old  form  of  boiler  stills  can  be 
cheaply  connected  in  this  way.  This  kind  is  used 
at  Broxbm-n  for  all  the  after  distillations  except 
that  of  the  lubricating  oil.  The  charge  for  each 
still  is  3,000  gallons. 

Steam,  more  or  less,  is  passed  into  all  the  boiler 
stills.  There  is  considerable  power  of  adjustment 
as  to  gravities  of  distillate  by  the  cocks  on  the 
connecting  pipes,  the  firing  and  the  steam,  and  once 
adjusted  they  reqiure  little  altering.    There  is  no 
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danger  of  frothing  over.  Stills  connected  in  this 
way  can  put  through  twice  as  much  oil  as  when 
worked  each  by  itself  on  the  old  plan.  There  is 
great  sa%'ing  in  labour  and  fuel,  as  the  boiler  stills 
never  require  to  be  stopped  or  cleaned,  and  so  do 
not  require  to  be  c^ioled  down  and  heated  up. 
There  is  also  less  cost  in  maintenance,  as  they  are 
not  subjected  to  the  contractions  and  expansions  of 
the  cooling  down  and  heating  up  of  the  old  system. 
The  fractionation  is  also  more  perfect  and  the  dis- 
tillates jjiirer,  giving  less  loss  in  refining,  as  the 
oils  are  always  distilling  tVom  comparatively  pm-e 
oils,  and  not,  as  in  the  old  system,  from  conseutrat- 
ing  impurities.  For  the  last  nine  months  our  total 
loss  in  refining  the  crude  oil  has  been  only  26 '7  per 
cent. 

The  stills  have  behind  them  a  row  of  charging 
tanks  raised  above  the  level  of  the  stills  so  that 
the  feed  oil  runs  from  them  to  the  stills  by  gravita- 
tion. Behind  the  charging  tanks  there  is  a  row  of 
tanks  on  the  ground  to  receive  the  various  distillates. 
Where  it  is  possible  the  stills  are  arranged  so  that 
the  products  of  combustion  fi'om  one  still  recpiiriug 
a  high  heat  are  used  for  firing  another  still  requiilng 
less  heat. 

When  the  crude  oil  is  pumped  from  the  retorts 
to  the  refinery  it  first  gets  a  distillation,  and  by  it 
is  fractionated  into  green  naphtha  and  green  oil  with 
gravities  of  753  and  858,  the  distillates  of  stills  II. 
and  III.  being  ruu  together  in  our  present  way 
of  working.  The  naphtha  gets  a  treatment  with 
chemicals  and  a  distillation,  aud  is  then  ready  for 
the  market.  The  green  oil  is  treated  and  distilled, 
fraetiouatiug  into  light  oils  and  heavy  oils  containing 
sohd  pai'aflin.  The  light  oils  require  one  or  two 
treatments  and  distillations  to  make  them  ready  for 
the  finishing  treatment.  The  heavy  oil  and  paraffin 
after  cooling  aud  separation  of  the  sohd  paraffin  is 
called  blue  oil.  With  a  treatment  and  thstillatiou  it 
is  ready  for  its  final  treatment  as  lubricating  oil. 
This  is  an  outh'ne  of  the  course  of  the  bulk  of  the 
oil,  but  at  each  distillation  there  is  fractionation, 
and  some  small  fractions  get  a  greater  number  of 
distOlations  than  I  have  mentioned  to  bring  them 
to  right  gravities  for  the  market,  or  to  fit  them  for 
special  purposes. 

The  treatments  take  place  iu  boiler-shaped  tanks 
of  malleable  iron  with  paddle-shaped  stirrers.  Air 
stirring,  which,  I  believe,  is  most  commonly  used  in 
other  works,  is  little  used  in  oms.  As  we  use  only 
the  strongest  sulphm-ic  acid,  aud  have  the  mineral 
oil  thoroughly  settled  from  water,  the  iron  is  little 
acted  on  by  the  acid.  The  acid  is  stirred  in  the  oil 
for  an  hour  or  so,  aud  the  mixture  allowed  to  stand 
until  the  acid  combined  with  the  basic  imi^urities 
goes  to  the  bottom  as  a  black  tar,  and  is  run  ofl' 
below.  The  oil  flows  by  gravitatiim  into  another 
stiiTer,  where  it  gets  caustic  soda  of  60^  Tw.  strength 
(sp.  gr.  1'300),  and  this  precipitates  the  acid  im- 
purities, which  settle  to  the  bottom,  and  ai'e  ruu 
off  also. 

As  to  the  quantity  of  acid  used,  we  aim  at  giving 
at  each  stage  as  much  acid  as  we  can  without  acting 
on  the  olefiues.  With  the  jjroper  quantity  of  acid 
given  the  soda  tai'  is  black,  but  if  too  much  acid 
has  been  used  the  soda  tar  is  a  voluminous  white 
blubbeiy  mass.  For  the  green  oil  or  oil  once 
distilled  we  use  the  vitriol  tar  of  the  final  treat- 
ments to  some  extent,  but  the  total  treatment  is 
equivalent  to  about  3  per  cent,  by  volume  of  oil  of 
vitriol.  The  intermediate  treatments  are  small,  but 
the  finishing  treatments  are  larger,  and  with  them 
we  designedly  use  acid  sufficient  to  act  slightly  on 
the  hydrocarbons,  and  get  a  white  blubbery  tar  with 
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soda.     We  have  to  give  sufficient  acid  to  produce 

the  right  colour  iu  the  fluished  product,  mid  wlieu 
we  give  the  riglit  ([uautity  we  generally  get  the  soda 
tar  to  settle  out  clear  at  once. 

It  is  best  to  have  the  oil  well  refined  before  the 
final  treatment,  so  a.s  not  to  reciuire  to  give  much 
acid  at  this  stage,  for  if  much  acid  is  i-equired, 
although  the  oil  may  get  quite  bright  after  the  soda, 
soda  compounds  are  persistently  retained  iu  solution 
by  the  oil.  These  compounds  should  be  easily 
washed  out,  and  this  should  be  thoroughly  done. 
A  finishing  treatment,  properly  conducted,  always 
lowers  the  gravity  oi  the  oil,  but  a  badly  conducted 
one  sometimes  increases  the  gravity,  from  the  soda 
compounds  retained.  For  the  finishing  treatment, 
weak  caustic  has  to  ba  used,  or  soda  carbonate  solu- 
tion. After  the  washings  the  finished  oils  ai'e  put 
into  shallow  tanks,  exposed  to  light  for  2-1  hours,  to 
get  bright  A  thing  that  hapjjens  sometimes,  and 
has  to  be  guarded  against,  is  that,  when  the  soda  is 
added,  a  whole  tank  of  oil  may  set  into  a  solid  jelly. 
This  takes  place  as  readily  with  light  oil  as  with 
heavy.  It  would  hajipen  unexpectedly,  without  any 
apparent  cause.  It  was  some  time  before  we  dis- 
covered that  if  the  oil  was  brought  very  slowly  to 
the  neutral  point  after  the  acid,  it  was  sure  to  set. 
Five  per  csnt.  of  soap  dissolved  in  warm  burning  oil 
causes  it  to  set  into  a  jelly  on  cooling,  so  that  soap 
can  be  easily  made  to  take  up  and  retain  paraffin 
oil ;  but,  with  the  soda  compound  we  have  to  deal 
with,  less  than  0".>  per  cent,  is  sufficient  to  cause  the 
oil  to  set.  The  amount  of  acidity  left  in  burning  oil 
on  settling  from  oil  of  vitriol  of  a  finishing  treat- 
ment is  e(iual  to  O'l  per  cent,  of  SO:,.  The 
temperature  of  treatment  with  acid  for  the  first 
treatments,  particularly  when  much  paraffin  is 
l^resent,  may  be  over  l(t(i  F.,  buf  the  finishing 
treatments  are  best  at  60-  1*'.  or  below  it. 

The  \'itriol  tar  is  washed  from  sulphuric  acid  by 
agitation  with  hot  water,  and  Inirned.  It  is  blown 
into  spray  by  a  jet  of  steam,  and  the  spray  l.)urns  as 
if  it  were  gas.  giving  a  very  high  temperature,  and 
producing  little  smoke.  The  acidity  of  the  chimneys 
is  practically  no  higher  than  when  coals  alone  ai'e 
burned. 

Oiu-  pi-oducts  all  belong  to  the  two  series  of 
hydrocarbons — paraffins  and  oletines.  Both  series  are 
represented  in  tli3  permanent  gas,  naphtha,  and 
burning  oils,  but  when  we  come  to  the  higher 
members  of  the  series,  the  paraffins  appear  as  solid 
paraffin,  aud  the  oleKnes  as  \  iscous  liquids.  Lubri- 
cating oil  consists  of  olefiues  mixed  with  some  liquid 
or  low-melting  paraffin-;.  The  impurities  which  we 
have  to  get  quit  of  in  refining  have  been  little 
investigated.  They  are  tarry  substances  that  cannot 
be  got  to  give  crystalline  com))ouuds,  and,  on 
distilling,  a  large  proportion  is  decomposed  with 
formation  of  olefiues  and  a  little  paraffin.  There  is 
a  proportion  of  strong  bases  that  have  been  partly 
investigated,  belonging  to  the  leucoliue  aud  the 
l^icoliue  series.  A  portion  of  the  impurities  are 
ready  to  unite  with  either  caustic  soda  or  suljihuric 
acid,  and  are  reckoned  as  partly  belonging  to  the 
phenol  gi'oup.  Except  these,  there  are  no  com- 
pounds of  the  benzene  or  anthracene  type.  The 
crude  oil  of  our  retorts  requires  a  destructive 
distillation  to  begin.  If  refining  were  started  l)y 
chemical  treatment,  the  loss  would  be  increased,  as 
substances  are  extracted  which  would  by  distillation 
be  converted  into  products.  Solid  paraffin  cannot 
be  got  from  crude  oil  by  cooling  and  pressing,  and 
the  pai'affiu  exists  partly  in  an  amorphous  form,  and 
partly  compounds  are  present  which  require  distilla- 
tion to  convert  them  into  paraffin.     The   paraffin,  as 


some  extent  destructive 
steam    is    often    hiu'tful 


determined  iu  crude  oil  by  Engler  and  Boehm's 
method,  is  about  S  per  cent.,  while  in  the  works  we 
get  fully  half  as  much  again.  Zaloziecki  proved  that 
the  oxidised  compounds  present  iu  petroleum  were 
converted  by  distillation  into  paraffins,  aud  no  doubt 
the  same  is  the  case  with  crude  oil. 

If  too  much  steam  is  passed  into  the  crude  stills, 
the  oil  distils  over  very  little  changed,  and  the  steam 
has  to  be  restrained  st)  as  to  make  the  distillation 
truly  a  destructive  one.  All  the  distillations  are  to 
at  the  end,  aud  too  much 
with  the  heavy  residues. 
Steam  is  used  pretty  largely  for  the  purpose  of  pre- 
serving the  viscosity  of  the  heavy  oil,  Ijut  if  overdone 
it  only  causes  extra  loss  with  the  chemical  treatments. 
When  the  breaking  up  is  fairly  started  at  the  end  of 
a  distillation,  volumes  of  permanent  gas  are  given  ott' 
which,  according  to  Beilby  aud  Mc.\rthur,  are  very 
rich  in  light-giving  properties.  These  proilucts  of 
decomjjosition  also  tend  to  give  lubricating  oil  a  low 
flash  point  if  not  looked  after.  Even  light-burning 
oils  in  distilling  deposit  a  little  coke  on  any  solid 
body  their  vapours  may  come  in  contact  with,  but 
there  is  no  decamjjositiou  to  speak  of  except  with 
the  very  heavy  oils.  From  what  I  hear  of  the 
Americans  cracking  up  the  intermediate  oils  of  their 
petroleum  so  as  to  reduce  them  iu  gavity  to  buniing 
oils  by  manipulating  the  firing  of  the  stills,  I  am 
sure  that  the  oils  they  have  to  deal  with  are  much 
more  easily  decomposed  than  ours,  and  Russian 
petroleum  seems  to  be  even  more  easily  decomi^osed. 
Cracking  up  is  not  required  by  us  nowadays,  as  there 
is  a  good  market  for  intermetliate  oils  of  all  gravities 
for  gas  making,  burning  in  special  lamps,  &c. 
Water,  on  lieing  converted  into  steam,  increases  in 
volume  nearly  1,700  times,  while  burning  oil  in- 
creases less  than  200  time.?,  heavy  oil  less  than  100 
times,  iu  being  converted  into  vapoui".  So  in 
distilling  heavy  oil  without  steam  a  great  deal  of  oil 
has  to  be  converted  into  vapour  before  it  mounts  up 
to  the  point  of  exit  from  the  still,  aud  as  the  specific 
heat  is  low  it  is  easilv  condensed  to  fall  back  into 


useful  in  preventing  condensation,  and  in  carrying 
the  vapoiu'  over  mechanically  into  the  condensers. 
Two  non-miscible  liquids  distilled  together  have  the 
temperatiu'e  of  boiling  very  much  lowered,  some- 
times a  good  deal  below  the  boiling  point  of  the 
lowest  one  ;  and  oil  distilbug  into  vapour  of  water 
boils  at  a  mucli  lower  tempei-ature  than  when  distilling 
into  its  own  vapours.  Some  heavy  residues  we  distil 
without  steam,  some  with  steam  blown  over  the 
surface  nf  the  oil,  and  others  with  superheated 
steam  lilowii  into  the  bottom  of  the  still.  Soliil 
caustic  soda  is  juit  into  the  residue  stills  in  the  last 
distillation  of  all  the  heavier  oils. 

Steam  is  of  great  importance  also  for  fractionation. 
Thorough  fractitmation  is  the  great  secret  in  oil 
refining.  A  little  naphtha  in  burning  oil  lowers  the 
flash  point,  of  coui'se  ;  a  little  intermediate  oil  in  it 
reduces  the  capillarity  and  harms  the  burning ; 
intermediate  oil  present  in  lubricating  oil  decreases 
the  \  iscosity  much  more  than  iu  proportion  to  the 
quantity,  and  so  on,  each  kind  harming  the  others 
when  mixed.  .\s  a  tlKU'ough  fractionation  cannot  be 
made  in  uiie  distillation,  all  advantage  p.issible  must 
be  taken  of  the  distillations  given  to  make  the 
sep-.irations  required. 

In  regard  to  the  separation  of  the  solid  paraffin, 
this  is  done  iu  two  stages.  The  heavy  oil  and 
paraffin  got  iu  the  second  distillation  is  cooled  and 
pressed,  and  the  expressed  oil,  after  distillation,  which 
Iielps  to  concentrate  the  solid  paraffin,  is  again  cooled 
and  luesscd.     In  Ijotli  cases  the  cooling  is  first  done 
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by  the  atmosphere  and  then  further  with  freezing 
machines.  The  atmosplieric  cooling  is  done  either 
in  flat  tanks  of  a  foot  deep,  arranged  in  a  cool  ah'y 
shed,  or  in  long  tubes  of  3  ft.  diameter,  in  which  the 
mass  ia  kept  gently  stirred  by  a  paddle  which  goes 
the  whole  length  of  the  tube.  From  the  flat  tanks 
the  mass  pas.ses  liy  a  pipe,  1  ft.  in  diameter,  into  a 
stirrer,  when  it  is  broken  up  to  be  canght  by  a 
pump  and  thrown  into  the  cooler  to  get  artificial 
cold.  In  our  works,  ior  the  first  pressing,  the  re- 
frigeration is  done  by  ether  machines,  and  in  tlie 
second  by  an  ammonia  macliine,  and  the  cold  is 
{•arried  to  the  coolers  l)y  a  brine  of  chloride  of 
calcium.  The  coolers  are  tanks  10  ft.  long  by  G  ft. 
wide,  of  form  shown  in  the  drawing  (Fig.  5).  They 
are  divided  iuto  compartmeuts  0  ins.  wide,  in  whicli 
the  paraffin  mass  is  put,  alternating  with  compart- 
ments about  1  in.  wide,  througli  which  the  cold  brine 
is  kept  flowing.  In  the  old  system  of  applying  the 
cold,  the  refrigeration  was  effected  suddenly — from 
CO-'  or  70^  F.  to  30'  F.  or  so  in  a  few  seconds— and 
the  solidified  paraffin  was  partly  got  in  an  amorphous 
form  impossible  to  separate  completely  from  the  oil. 
In  the  present  apj^aratus  the  refrigeiation  is  done 
more  slowl;v,  allowing  time  for  the  crystals  to  form 
and  grow.  In  the  first  cooling  the  mass  remains  in 
the  coolers  3r\  hours,  in  the  second  eight  or  nine,  and 
get  cooled  to  30-  F.  and  15  F.  respectively.  As  the 
mass  is  a  bad  conductor  of  heat,  it  would  take  a  long 
time  to  get  cooled  throughout  if  left  motionless,  so 
a  scraper  slowly  revolves  in  it.  constantly  renewing 
the  siu'face  exposed  to  the  cold.  The  paraflin  is  got 
in  good  crystalline  form,  in  which  it  is  easily 
separated  from,  the  oil.  In  the  system  Mr.  Beilby 
described  to  the  Society  of  Chemical  Industry 
(■Tourn.  IV..  32]),  the  cooling  is  done  even  more 
slowly,  requiring  at  the  same  time  a  projjortionately 
larger  plant.  A  paddle -stirrer  at  the  bottom  of  the 
tank  prepares  the  mass  to  be  caught  liy  a  pump  to 
ba  pressed  through  the  filter-presses.  From  the 
filter-presses  the  oil  runs  with  a  setting  point  of 
30-  F.  in  the  first  cooling,  and  from  15-'  to  22'^  F.  in 
the  second,  according  to  the  gravity  of  the  oil.  The 
solid  taken  from  the  filter-presses  is  jnit  into  cloths 
and  pressed  in  plate-presses  with  hydraulic  ram  at 
30  cwt.  and  20  cwt.  per  inch,  giving  hard  scale  and 
soft  scale  respectively.  The  slow  method  of  cooling 
gives  an  extra  (ptautity  of  solid  paraffin  and  a  lubri- 
cating oil  improved  in  setting  point  and  viscosity. 
Solid  paraffin,  when  dissolved  or  melted,  gives  a 
thin  mobile  liquid  deficient  in  viscosity,  so  any  left 
in  the  oil,  besides  being  a  loss  in  itself,  deteriorates 
the  (piality  of  the  lubricating  oil.  Solid  paraffiu, 
when  li(piefied,  is  ecfUid  in  gravity  to  an  oil  which  at 
00°  F.  is  about  810  sp.  gr.  A  heavy  oil  of  S(i3  sp.  gr. 
and  Ectting  at  42' F.,  after  losing  10  per  cent,  of 
paraffin,  has  its  specific  gravity  raised  to  872,  and  its 
setting  point  reduced  to  20'  F. 

All  the  apparatus  shown  in  the  drawings  are 
inventions  patented  by  Mr.  Heuder.-iou,  the  works 
manager. 

In  refining  the  paraffin  scale,  the  processes  used  are 
of  three  kinds :  treatment  with  chemicals,  sweating, 
and  treatment  with  naj^htha.  If  refining  is  wholly 
done  with  chemicals,  the  (piantity  of  oil  of  vitriol 
required  is  large,  the  temperature  has  to  be  veiy 
high,  the  loss  is  great,  and  the  retined  paraffin  not 
particularly  good  in  colour.  We  use  comparatively 
small  treatments  with  oil  of  vitriol,  carefully  avoiding 
a  temperature  above  1-10  F.,  and  this  we  find  lieljiful 
to  further  refining.  Tlie  soda  compounds  have  to  be 
very  carefully  washed  out,  otherwise  they  make  the 
paraffiu  greasy  and  amoiphous  and  difficult  to  refine. 
In  the  sweating  process,  the  scale  is  melted  and  run 


into  shallow  tins  to  cool.  On  cooling,  the  highest 
melting-point  paraffins  will  separate  iirst,  and  act  as 
centres  around  which  layers  of  lower  and  lower 
melting-point  paraffins  "will  crystallise,  concentra- 
ting the  colouring  matters  in  the  oil  and  the  softest 
paraffins.  On  putting  the  cakes  of  paraffin  into  warm 
chambers,  the  low  melting-point  jDaraffins  melt,  and, 
along  with  the  oil,  flow  out  from  the  crystals  of  hard 
paraffin,  carrying  the  colouring  matters  with  them  in 
solution,  Our  best  refined  paraffin  is  made  by  wash- 
ing witli  naphtha.  The  scale  is  melted,  and  25  or  30 
per  cent,  of  shale  naphtlia  is  stirred  into  it,  and  the 
mixture  run  into  square  shallow  tins,  where  it  solidifies 
into  cakes  suitable  for  the  jjlate- presses.  On  press- 
ing, the  najihtha  runs  out,  carrying  all  the  coloimng 
matter.  The  presses  are  enveloped  in  a  thin  metal 
hood,  which  is  raised  or  lowered  as  required  by  a 
counterpoise  weight,  and  this  helps  to  prevent  loss 
of  naphtha  by  evaporation.  Two  naphtha  treat- 
ments are  required.  The  melted  wax  has  steam 
blown  through,  to  rid  it  of  the  small  quantity  of 
naphtha  still  retained,  and  after  settling  from  water, 
the  wax  gets  a  small  treatment  with  char  from  the 
prussiate  W'orks,  is  settled,  and  filtered  tlirough  cloth 
and  paper,  and  on  cooling  into  blocks,  is  fit  for  the 
market  or  the  candle-maker.  In  our  busy  season  we 
make  14  or  15  tons  of  paraffin  candles  a  day.  Zalo- 
ziecki  has  some  very  interesting  experiments  on  char 
recorded  in  "  Dinglcr's  Journal."  His  char  seems  to 
have  contained  much  more  alkali  salts  than  the  char 
we  get  in  this  country,  with  the  result  that  our  char 
can  be  recovered  by  distillation  to  be  as  powerful 
as  ever,  while  his  could  not.  In  his  case  the  alkali 
salts  fused  around  the  particles  of  char  in  the 
retort  when  recovering,  which  rendered  it  com- 
paratively irseless  until  washed  free  of  alkali.  We 
find  that  if  the  char  remains  too  long  in  contact 
with  the  wax,  the  wax  begins  to  take  back  the 
colouring  matter  to  some  extent. 

A  few  words  before  I  close  regarding  the  properties 
of  oils.  All  kinds  except  naphtha  should  have  a 
high  flash  point,  and  should  be  free  from  acidity 
and  from  soda  compounds.  Oils  for  ordinary  lamps 
should  all  distil  over  under  300'  C.  (572- F.)  Light- 
house oil  is  a  good  example  of  what  a  biu-uing  oil 
should  be  ;  it  distils  all  overunder  that  temperature, 
and  its  flash  is  over  IfiO-  I'.  Our  ordinary  burning 
oils  have  a  very  small  residue  boiling  above  572-  F., 
and  a  flash  point  of  about  30°  above  the  Govern- 
ment safety  test  of  73'  F.  Burning  oils  are  sent 
into  the  market  in  two  forms,  namely,  distilled  oils 
and  treated  oils.  Distilled  oils  have  more  colour  and 
smell,  and  as  their  ]-efining  is  finished  with  a  thstil- 
lation,  there  should  be  no  danger  of  chemicals  to 
encrust  the  wick.  The  treated  oils,  if  not  rightly 
managed,  may  be  acid  in  reaction  and  have  soda 
compounds  in  solution.  If  acid  in  reaction,  how- 
ever pretty  they  may  be  at  first,  they  soon  get  dark 
in  colour;  and  when  burning,  the  free  sulphuric 
acid  tends  to  char  the  wick  for  some  distance  under 
the  burner.  If  the  soda  compounds  are  not  thoroughly 
washed  out  of  the  oils,  they  cause  a  hard  crust  to 
form  on  the  wick,  and  they  often  decompose  in  the 
heat  of  the  burner,  giving  free  sulphuric  acid,  and 
causing  the  wick  to  char.  Treated  oil,  proj^erly 
refined,  burns  as  free  from  crust  or  acidity  as  a 
distilled  oil,  and  the  colour  and  smell  are  mucli 
better.  AV'icks  of  themselves  are  often  acid — from 
the  chemicals  used  in  bleaching  the  cotton,  I  sup- 
pose. The  acidity  of  an  oil  is  easily  tested  witli 
methyl-auiline-orauge.  It  has  to  be  shaken  very 
thoroughly,  and  afterw-ards  settled  quite  clear, 
before  the  result  is  certain.  I  have  sometimes  got 
samples  of  oil  from  ship-tanks  that  had  been  spoiled 
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liy  oxicliition.  Tbo  oil  tank  had  boon  eituatoil  iu  n 
liot  place  uonr  tbe  eugino  when  the  oil,  by  the 
motion  of  tlio  nliip,  luul  been  kopt  sliiikpu  up  with 
nil-,  perlmps  for  mouths,  with  tlif  result  that  the  oil 
had  ihirki'iioil,  bcfouie  slightly  aciil,  ami  burned 
badly.  In  ships  the  oil  often  get^  containiuiited 
witli  vi'fjitable  or  nuiinal  oil,  ami  a  very  small  per- 
eentajfe  of  these  causes  the  oil  to  burn  very  badly, 
or  even,  in  n  short  time,  to  go  out  completely. 
Marine  sj)erm  used  in  shi])  lamp-i  has  a  trravity  of 
(i-,s;;(l  and  Hash  of  •J:I0  F. 

In  lubrieatiuf;  oils  the  flash  point  lies  between 
:V2m  and  4ri0  F.,  according  to  the  frravity,  and  little 
should  (bstil  over  under  d'^d  F.  The  body  or 
viscosity  we  test  by  pa'isiufitlie  oil  throuftli  a  pipette 
at  (>0',  and  notin;.;  the  immber  of  seconds  required. 
ami  comparinj;  with  a  standar<l  oil.  Lubricatinj; 
oils,  besides  the  ordinary  form  having'  the  bloom  or 
Muoresceuce  characteristic  of  mineral  oils,  are  sold 
also  as  bloomless  oils.  Dark  bloondcss  oils  are  pro- 
dm-ed  by  oxidation  with  nitric  acid  or  air,  and  the 
pale  blo"mles^  oils  are  made  by  dissolving  nitro 
compounds  in  tlicni,  such  as  dinitrobeuzol,  diuitro- 
toluol,  or  nitronaphthalin.  When  mi.xed  with  vege- 
table or  animal  i>il,  the  bloom  generally  shows  itself 
pretty  strongly  again. 

The  paniitin  oil  manufacture  is  carried  on  in 
Scotland  by  1-1  companies,  nine  of  which  do  retining, 
and  the  production  is  about  (JO  million  galhrns  of 
cnulo  oil  per  annum  from  2  million  tons  of  shale, 
and  the  value  of  refined  2'i'oducts  about  liOOOiOOo/. 
The  capital  invested  is  about  2,000,000/.,  and  the 
men  employed  abi>nt  10,000. 


DISCUSSION. 

The  CiiAiu«.\N  said  that  all  present  would  agree 
that  Mr.  Steuart  had  in  his  paper  given  a  very 
vabjable  contribution,  not  only  to  the  Scottish 
Section  of  the  Society,  but  to  the  Society  at  large. 
Mr.  Stenart  had  brought  forward  some  very  in- 
teresting and  novel  facts,  the  results  of  his  own 
observations.  Among  other.s  the  actual  observati<nis 
on  the  temp;'ratures  found  within  a  Henderson 
retort  at  various  stages  of  the  distillation,  .and  the 
statements  as  to  the  distribution  of  the  sulphur  of 
the  shale  among  the  various  ])roducts  of  distillation, 
had  specially  struck  him.  With  reference  to  the 
working  of  the  ammonia  still  described,  perhaps 
Mr.  .Steuart  would  say  afterwards  whether  there 
was  any  trouble  caused  by  the  rather  complicated 
form  of  the  still,  seeing  the  licpiid  was  not  very  clean. 
Even  simpler  forms  of  stills  he  knew  were  some- 
times troublesome,  unless  the  liipior  was  well  settled 
and  clean,  and  he  would  like  to  know  what  w'as 
Mr.  Steuart's  experience  with  the  still  in  that 
respect. 

Mr.  HAMitTos  said  that  they  were  very  much 
indebted  to  Mr.  Steuart  for  bringing  forward  a 
niimher  of  facts  which,  as  the  Chairman  had  said, 
were  quite  novel.  !\Ir.  Steuart  had  of  course  mainly 
referred  to  the  operations  as  they  were  conducted  at 
Broxburn,  anil  had  mentioned  that  there  was  little 
decomposition  of  the  carbon  in  the  Henderson 
retorts.  That  might  be  duo  to  the  character  of  the 
shale  distilled  there,  hut  in  his  works  they  used  a 
very  much  higher  temperature  than  at  Broxburn. 
AVhen  the  spent  shale  ^vas  dropped  from  the 
Henderson  retort  into  the  furnace  below,  a  very  large 
amount  of  it  was  white  or  grey— showing  that  the 
steam  introduced  had  burnt  out  the  carbon — and 
possibly  also  increased  the  yield  of  ammonia.    If  the 


heat  ■were  not  maintained  the  yield  of  oil  would  be 
deficient.  That  he  believed  was  entirely  duo  to  the 
character  of  the  shale.  As  to  continuous  distilla- 
tion, he  could  only  give  the  result  of  three  years' 
experience  of  it  at  his  works,  and  that  was  that  it 
hail  been  most  successful.  .\t  his  works  the  stills 
were  shut  down  after  working  a  fortnight  or  so.  He 
was  astonished  to  hear  that  Mr.  Steuiu-t's  loss  by 
rehning  was  only  2()  per  cent.,  as  that  showed  a 
marvellous  advance  in  finisheil  products.  To  pet 
1  per  cent.  in<'rease  showed  great  skill  and  care  in 
manipulation.  In  his  opinion  Beilby's  cooler  was 
much  superior  to  the  Henderson  cooler.  The  crystals 
from  the  former  were  beautifidly  formed,  whereas 
from  the  latter  only  a  considerable  amotint  of 
previous  coolings  gave  any  crystals  at  all  worth 
speaking  of.  In  the  Henderson  cooler  at  his  works 
they  had  been  told  to  leave  the  stirrer  .[uiet  until 
the  bulk  of  the  oil  cooled.  They  tried  it  once,  Init 
not  again,  as  they  had  simply  to  melt  the  oil  up 
again. 

Mr.  D.  A.  Siniii'.i!i,.\.\'ii  siiid  it  was  hardly  necessary 
lor  him  to  say  more  on  the  sidijeet,  as  Mr.  Steuart 
had  so  exhaustively  dealt  with  it.  There  was  one 
point,  however,  to  which  his  attention  had  been 
drawn  liy  Mr.  Hamilton's  remarks.  Jlr.  Hamilton 
spoke  of  linding  the  spent  shale  white  on  being 
dropped  from  the  retort  into  the  combiistion 
chamber.  He  had  occasionally  noticed  the  same 
thing  in  the  works  with  which  he  was  connected, 
viz.,  those  of  the  Burntisland  Oil  ComiMiny,  Limited. 
He  had  usually  found  that  this  was  due  to  too  great 
a  suction,  or  that  the  doors  were  imperfectly  locked, 
in  either  case  air  being  drawn  in.  Further,  Mr. 
Hamilton  had  obtained  a  higher  yield  of  oil  by  using 
a  higher  heat ;  his  own  experience,  founded  on  a 
number  of  experiments,  was  that  by  the  application 
of  a  strong  heat  more  ammonia,  but  less  oil,  was 
obtained.  There  was,  of  course,  an  intermeiliate 
heat  at  which  the  most  advantageous  yield  of  both 
could  be  obtained.  If  the  heat  was  high  he  had 
found  the  speeitic  gravity  increase  to  -SSO  or  higher. 
He  might  as  well  mention,  as  being  of  interest,  with 
refei-ence  to  the  (juality  of  shale,  that  the  yield 
of  Burntisland  shale  conesponded  closely  with  that 
mentioned  as  obtained  at  Broxburn,  having  a  specific 
gravity  of  •8G5,  and  a  setting  point  of  SU"  F.  i\Ir. 
Steuart  spoke  of  solidifying  liurning  oil  with  5  per 
cent,  of  soap  ;  he  would  add  that  he  had  gelatinised 
luln-icatiug  oil  with  about  ••".  per  cent.  The 
thickened  oil  refeiTed  to  as  occurring  occasionally  in 
the  process  of  refining  seemed,  as  a  ride,  to  be 
causcil  by  over-treatment  with  acid,  and  w-as  formed 
in  the  subsequent  washnig  with  soda  ;  it  was  known 
as  •'glut,"  and  was  a  splendid  detergent.  It  might 
be  of  intere.st  to  some  members  to  know,  what,  of 
course,  would  be  familiar  to  Mr.  Steuart,  that  this 
glut  could  usually  be  cut  down  by  agitation  with  a 
saturated  solution  of  common  salt. 

Jkh:  H.\MiLTo.\  said  that  he  should  like  to  add  that 
the  speeitic  gravity  of  their  crude  oil  never  exceeded 

•8Gi. 

"Sir.  Stevexsox  would  like  to  make  one  remark 
concerning  the  dissohn'ng  of  the  soap.  It  was  found 
that  it  re(iuired  a  jiretty  large  percentage  of  soap  to 
make  lubricating  oil  set  ;  experiment  showed  that 
2  J  per  cent,  was  not  sufficient,  and  that  5  per  cent, 
was  required,  so  that  this  substance  which  was  iu 
the  oil,  and  which  i^roduced  the  jelly,  was  something 
of  a  fw  better  natiu'e  than  an  ordinary  soap. 

Mr.  ScTHERLAND  :  Was  any  other  medium  used  ? 
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Mr.  Stevkssox  :  No. 

Mr.  SuinEnLAXD  :  In  tlie  casp  I  refer  to  metliylateil 
spirit  was  used. 

Tiie  CuAUiMAx  had  imderstood  that  the  soap  must 
be  dry. 

Mr.  Hamiltox  had  understood  the  same. 

Mr.  W.  HrME  said  he  wouhl  like  to  ask  a  question 
witli  regard  to  the  minimum  meltin;?  point  of  solid 
paraffins,  and  alf  o  regarding  the  transparency  of  the 
paraffins.  In  the  (ilasgow  Exhiliition  lie  saw  a  case 
eonlaining  paraffin  of  this  transparent  nature,  and  he 
would  like  to  know  if  any  speeial  treatment  was 
required  to  make  it  thus. 

Mr.  Hamii/ion  said  tliat  it  might  be  interesting  to 
mention  that  within  the  last  month  or  so  he  had  been 
trying  sulphated  olefines  (or  "Whitewater,"  as  he 
called  iti  in  one  or  two  paper  works.  They  had 
been  in  the  habit  of  using  paraffin  oil,  but  it  used  to 
leave  specks  on  the  pa  per  ;  but  this  "  white  water" 
not  only  left  no  specks  but  also  effected  a  saving  iu 
lileachiug  powder.  He  was  now  having  it  tried  iu 
yarn  l)leacliing  works,  and,  so  far  as  lie  could  learn, 
it  was  likely  to  prove  an  eipial  success. 

Mr.  Tati.oi  K.  said  that  Mr.  Hteuart's  remarks  with 
regard  to  paratliu  wax  had  attracted  his  attention. 
During  the  references  to  the  specific  gravities  and 
melting  points  of  certain  p:iraffins.  it  occurred  to 
him  that  a  paraffin  or  mixture  of  paraffins  of  constant 
specific  gravity  and  melting  point  might  be  em- 
ployed as  a  standard  of  light.  The  candle  com- 
monly used  for  that  i)urpose  was  of  a  very  uncertain 
composition  and  of  varying  luminosity -though  it 
miglit  burn  at  a  lixed  rate  in  a  given  time.  He 
would  like  to  ask  Mr.  Steuart  whether  a  mixture  of 
paraffins  of  certain  melting  point  and  specific  gravity 
would  be  likely  to  burn  with  constant  luiiiinosity  other 
conditions  being  equal.  He  should  also  like  to  ask 
whether  the  effect  of  moderate  pressure  on  paraffin 
was  to  increase  its  specific  gravity.  His  experience 
had  been  that  it  did. 

Professor  DrmtAR  said  that  the  melting  point  of 
paraffin  rose  when  the  pressure  rose.  Hence,  sup- 
posing a  paraffin,  after  having  been  fused,  to  be 
cooled  down  to  its  natiu-al  fusing  point,  there  were 
two  means  for  causing  soUdifi  ation,  and  tliereby 
formation  of  an  amorphous  cake.  They  might  either 
suddenly  lower  the  temperature  at  ordinary  pressure, 
or  maintain  the  temperatiu-e  and  raise  the  pressure 
to  say  111  or  20  atmo.spheres. 

Mr.  Stev  art,  iu  reply,  said,  that  while  the  several 
gentlemen  were  speaking,  many  things  occurred  to 
him  that  he  might  speak  about,  but  he  did  not  know 
whether  he  C( raid  now  recollect  them  all.  As  to  the 
ammonia  column  still,  if  it  shouhl  happen  to  choke, 
the  olistructiou  was  easily  got  at  from  the  side 
doors  and  removed,  so  that  there  was  very  little 
trouble  from  this  cause.  The  stills  were  cleaned  out 
once  a  year.  He  had  never  noticed  tlie  whitening 
of  the  shale,  attributed  to  the  steam  acting  on  the 
coke,  although  the  spent  shale  was  sometimes  left  in 
the  retort  some  hours  beyond  the  usual  time  in  order 
to  increase  the  yield  of  ammonia.  Where  it  had 
happened  he  suspected  that  air  had  been  sucked  iu. 
Mr.  Hamilton  was  surprised  at  their  increase  iu 
refined  products  during  the  year.  He  had  not  the 
figures  with  him,  but  there  was  no  doubt  tliat  the 
amount  of  loss  had  been  gradually  reduced  from  year 
to  vear.     Ijast  year  it  would  be  about  'J7  percent. 


if  he  remembered  rightly.  Regarding  the  cooler, 
^Iv.  Henderson  originally  intended  that  the  paraffin 
should  remain  at  rest  during  cooling,  and  that  the 
stirrer  should  only  be  put  on  at  the  end  to  bring  it 
down,  but  the  difficulty  was  to  get  the  stirrer  to 
move.  It  was  found  that  by  sending  it  slowly 
round  all  the  time  a  paraffin  was  got  that  separated 
quite  readily  from  the  oil,  and  gave  an  oil  of  suffi- 
ciently  low  setting  jioiut.  Of  course,  the  more 
rapidly  the  cooling  took  place  the  more  economically 
it  could  be  carried  out.  In  regard  to  the  amount  of 
steam  used  in  residue  .stills  lie,  of  course,  had  gone 
into  that  pretty  fully  iu  his  paper.  But  it  was  found, 
in  the  case  of  green  oil  residue,  that  if  a  great  amount 
of  steam  was  passed  into  the  still  the  paraffin  scale 
extracted  from  the  distillate  was  green  and  difficult 
to  refine,  and  that  no  extra  loss  was  incurred  by 
restricting  the  steam  according  to  the  circumstances 
of  the  case.  It  was  also  asked  what  was  the  minimum 
melting  point  of  paraffin.  It  could  be  got  in  quan- 
tities about  80'  F,,  but  the  difficulty  was  in  finding 
a  market  for  such  very  low  melting  points.  A  question 
had  been  asked  as  to  whether  there  was  anj-  special 
treatment  recpiired  to  make  the  paraffin  transparent, 
as  was  the  case  with  some  showni  at  the  Glasgow 
Exhibition.  Paraffin  wax  was  no  doubt  in  itself 
transparent,  but  in  its  ordinary  state  it  appeared 
opai|ue  from  the  substance  existing  in  the  form  of 
small  crystals,  with  free  spaces  between.  When 
gently  warmed  paraffin  became  plastic,  and  when 
jiressed  in  this  state  the  interspaces  were  done  away 
with,  and  the  mass  became  transparent,  like  glass. 
The  interspaces  being-  reduced  by  pressure  was  no 
doubt  also  the  explanatiim  of  the  increase  in  specific 
gravity  which  Mr.  Tathick  had  remarked. 

Regarding  Mr.  Tatlock's  remarks  as  to  getting  a 
constant  luminosity,  he  had  no  doubt  that  paraffin 
could  be  made  of  such  a  homogeneous  structure  that 
it  would  be  practicable  to  get  a  constant  luminosity  ; 
but  the  matter  of  wick  entere<l  considerably  into  the 
question  as  to  whether  a  coustaiit  light  could  be  got 
from  the  candles  or  not,  luit  he  had  not  made  any 
experiments  on  the  sub.iect. 


Adlciidv.m. 

I  find  that  up  till  1885  our  total  loss  in  refining 
■was  'M  i^er  cent,  on  the  crude  oil,  but  much  lower 
ever  .since.  The  cost  of  refining  in  1879  was  1  -SM. 
per  gallon  of  crude  oil.  For  the  last  nine  months  it 
has  averaged  0-77i'. 

In  regard  to  retorts,  I  neglected  to  state  that  the 
total  fuel  required  for  breaking  the  shale,  raising 
steam,  haulage,  pumping,  and  everything  else  con- 
nected witii  the  crude  oil,  was  1  cwt.  coals  per  ton 
of  shale. 

We  cannot  put  caustic  soda  into  the  boiler  stills, 
but  it  can  always  be  put  into  the  residue  stills, 
which  are  the  last  of  each  series. — D.  R.  S. 


Ffb.  2S.  18!».] 
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I.-GENEKAL  PLANT,  APPARATUS,  AND 
MACHINERY. 

I'ATKNTS. 

//n/i/vitvmcH/s    in    Mtichi)irs    villi    Sfiihiil    AitpHimces    fur 

ItfditciHif    or    I*iitrrrisiiiij     Siifwrpliosiiluttrs    ttnd    other 

MiitiTiiits.      \\.    I).    S;iloiiii)iisoii    p.iul    .1.    Laiililieimer, 

KralinfTsi'lu'    Wt,    UnlUnil.       Kn;:.    Pat      17,094,    Di;- 

ci-ml.cr  ll>,  ISSr.     fil. 

'I'liK  cssoiitiul   features  are   a   spikeil   roller  in  eombiniition 

with  a  roller  reeiprociitin;;  on  its  axis,  so  that  the  spikes  of 

the  one   "  take  in  "    lutween  tliose   of   the    other   and  keep 

them  elear.— .1.  ^t.  U.  M. 


/inproeement.i  in    I'uiniis  for  G<isrs  idkI  Wiimiirs.     ^[.  ('. 

llannister.   T.iscanl.      Kn;;.    I'at.    IT.t.iO,    heeiniher    I'.l, 

1S«7.  8(/. 
Tin;  invention  relates  to  improvements  in  the  valves  and 
pistons  of  air-pnnips  such  as  as  are  used  in  conneximi  witli 
iee-mnkinj;  ni.iehincrv,  also  to  a  nietliod  of  transferrinp; 
inolion  from  one  piston  to  one  or  more  others  hy  means  of 
an  eiicloseil  body  of  water,  for  the  purpose  of  avoiding 
waste  in  the  c>linder  passages,  anil  iu  the  power  required 
for  working  sueh  pumps.  Kor  particulars  the  specifieatiou 
andpitent  drawing  should  be  consulted.  — B. 


occupies  annular  spaces  between  partitions  projecting 
upwards  from  a  basin  below  and  alternate  with  partitions 
projeeting  downwards  from  a  vessel  inverted  above. 

— C.  C.  11. 

fmiiroremeiila  in  ihc  Coiistrnclinn  of  Filters,  niainli/  desiijiied 
fur  the  Fillralioii  of  Water  for  Afdinifailuriiii/  l'iiri>osex, 
hut  applicalilc  geiieriilli/  to  the  Fillniliim  iif  Water  i« 
Quantities.  W.  \.  Nieiioll.  Sowerhy  Uridfre.  Kng.  Pal. 
Oiitt,  January  11,  1888.     Si/. 

A  TANK  or  cistern  is  divided  into  three  parts  by  two 
diaphragm.'',  one  of  which  is  perforated  at  the  bottom,  and 
the  other  at  the  top  ;  between  the  two  the  filtering  material 
is  paeked,  coarse  material,  ('.(/.,  broken  bricks,  pebbles,  S;e. 
at  the  bottom,  and  finer  niateri;il,  e.;/.,  eliareoal.  at  the  top. 
The  water  enters  the  end  eiinipartnieiits  and  Hows  tlirough 
the  perforations  at  the  bottom  ol  the  (ir.-t  partition,  ascends 
through  the  bed  of  filtering  material,  overflowing  into  the 
receiving  portion  of  the  tank  through  the  holes  iu  the 
upper  part  of  the  seeoiul  diaphragm. — C  C.  II. 


An  Improvement  in  Filters.     K.  Morris,  Blaekbentli. 

Eng.  I'at.  211,  .January  .J,  1888.     8(/. 

The  improved  filter  is  constructed  .so  as  to  secure  a  zigzag 

path  for  the   liquid   through   the   filtering  material,  which 

•  Any  of  these  specifications  may  be  obtained  by  post,  hy 
rcmiltinK  the  cost  price,  plus  postage,  to  5Ir.  H.  Reader  Lack, 
Coa.ptrolk'rof  the  Patent  Olfice.  Sontliarapton  Buildings,  Clianrory 
Lane.  London,  W.C.  The  amount  of  postage  nmy  be  ealeuhitcd  as 
follows;— 

I  f  the  price  does  not  exceed  Si/ V- 

Above  %d.,  and  not  exceeding  Is.  ()(/ Irf. 

„     I.J.  Gd 2s.  id lid. 

..      is.  id..      „  „         Si.  W id. 


/mproremcnls  in  Means  or  Apparatus  for  subjectinii  Suh- 
stanecs  or  Articles  Iu  the  Action  of  Air  or  (loses  for 
cITccting  the  IJri/ini/,  Disinfcctiuij,  0.i:i/(/cnaliuii,iT  olhfr 
Treatment  thereof.  II.  .1.  Peek.  London.  From  II.  (j. 
Dowuton,  Sydney,  New  South  Wales,  p^ng.  Pat.  20.i7, 
I-"ebruary  id,  ISs's.     8(/. 

Tin;  substance  with  wliich  the  air  is  to  be  charged  or  dried 
is  placed  on  a  perforated  floor  in  a  chamber  with  a  bell- 
monthcd  cover  communicating  by  means  of  a  pipe,  which 
may  pass  through  a  boiler  flue  when  the  air  is  to  be  heated, 
with  the  bottom  of  a  chamber  having  a  perforated  floor,  on 
which  the  material  to  be  treated  is  placed.  A  bell-mouthed 
pipe  IVom  the  highest  part  of  the  reception  chamber  passes 
to  an  air  ejector  worked  by  steam,  thus  ensuring  the 
passage  of  a  good  current  of  air  throngli  thi'  system 
described;  the  air  nuiy  be  passed  tlircugh  the  furnace  of 
the  steam  boiler  to  destroy  any  noxious  vapour,  &e. 
removed  from  the  substances  treated. — C.  C.  H. 


.!«  Improred  Method  (f  Filteriny  and  Apparatus  iherefur. 
II.  p.  Clayton  anil  G.  H.  lloldroyd,  Iluddcrsfield. 
Eng.  Pat.  l;i,93G,  September  27.  1888."  6(/. 

Tin-;  apparatus  is  shown  ia  adjoining  figures.     The  water  is 
forced  into  the  pipe  K  by  jiunip  L,  ;ind  rising  through  the 


112 


THE  JOUBNAIi  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTEY.         [Feb.  28,1889. 


fiUerincj  hod  K,  with  which  the  eyliiuler  D  is  packed,  enters 
the  perforated  cylinders  A.  which  are  each  covered  with  a 
filter  cloth,  through  which  it  passes,  and  is  collected  in 
cistern  R.— C.  ('.  H. 


II.-FUEL.  GAS,  AND  LIOHT. 

Discovery   of   Natural   Gas    Wells   at    Narrabeen,   near 

Sydney,  New  South  Wales.     Sydney  Daily   Telegraph, 

Nov.  28,  1888. 
Whilst  boring  for  coal  in  the  neighhourhood  of  Narraheen, 
about  seven  miles  from  JIanly  Beach,  a  parly  of  miners, 
working  for  Mr.  John  Coghla'n,  have  tapped  a  reservoir 
of  natural  gas.  Since  natural  gas  is  almost  always  found 
in  conjunction  with  [letroleum  at  various  depths  in  the 
earth,  great  expect.ations  have  been  raised  hy  the  discovery. 
Mr.  Coghlan  had  put  down  his  diamond  drill  amongst  the 
picturesque  scenery  in  the  midst  of  which  Mr.  van  Bieren 
had  previously  tried  in  vain  to  procure  wood  suitable  for  the 
charcoal  used  in  the  manufacture  of  gunpowder.  It  is  not 
far  from  the  lagoon,  about  half-way  between  Manly  and 
Newport,  and  at  the  foot  of  a  range  of  hills.  It  is  "  poor  " 
country,  covered  with  out-cropping  rock  and  barely  clothed 
with  impoverished  gum-trees.  Beneath  the  surface,  to 
■unproved  depths,  the  strata  are  composed  of  sandstone  and 
conglomerate.  After  boring  for  two  or  three  years, 
probing  1,5.56  feet  down,  and  finding  no  trace  of  coal,  the 
miners  observed  an  inflammable  vapour  issuing  from  the 
side  of  the  bore.  Mistaking  it  for  marsh  gas,  and  never 
dreaming  of  the  existence  of  natural  gas  in  Australia,  they 
paid  no  attention  to  it,  and  proceeded  to  go  deeper  and 
deeper  into  the  rock. 

At  length,  with  nearly  2,000  ft.  of  tubing  down,  the 
vapour  increased  in  volume  and  intensity.  Then  Mr. 
Coghlan  invited  Dr.  Storcr,  a  chemist,  and  Mr.  Key,  a  mining 
engineer,  to  nispect  the  bore.  These  gentlemen  visited  the 
scene  of  opeiatious,  and  offered  the  opinion  that  the  gas 
was  similar  to  that  discovered  at  Pittsburg,  in  America,  in 
all  respects.  The  bore  measiu'ed  3  ins.  in  diameter,  and  the 
gas  issued  through  it  in  spite  of  a  pressure  of  water  equal 
to  800  lbs.  to  the  square  inch.  It  is  proposed  to  form  a 
company  and  lay  service  pipes  to  Sydney,  using  the  raw 
gas  for  fuel,  and  mixing  coal  gas  with  the  rest,  for  illumi- 
minating  purposes. 

Natural  gas  is  rarely  if  ever  found  in  the  immediate 
neighbotirhood  of  coal,  i.e.,  it  is  not  actually  found  in  eon- 
junction  with  coal.  As  far  back  as  1842,  Prof.  Beck 
traced  its  connexion  with  bituminous  matter  other  than 
coal,  and  with  jietroleum,  which  he  said  was  generallj- 
diffused  through  the  strata  of  sandstone  and  slate  in  the 
same  localities. — W.  S. 


PATENTS. 


Treatment  of  Air,  Gases,  Liquids,  and  Furnace  Chimney 
Products.  H.  J.  Wilson  and  J.  W.  Wilson,  Sheffield  ; 
and  A.  French,  Lead  Hills.  Eng.  Pat.  .52.39,  December 
21,1878.     Second  Edition,      lid. 

Hkrkin  is  described  a  process  for  bringing  any  gas  into 
intimate  contact  with  water  or  some  other  washing  liquid. 
It  consists  in  distributing  the  said  gas  in  numerous  small 
streams  beneath  wire  gauze  or  other  permeable  screens 
submerged  in  suitable  liquid.  To  secure  the  greatest 
efficiency  the  interstices  of  the  screens  must  be  greater  than 
the  solid  particles  to  be  removed  from  the  gas,  so  that  no 
clogging  or  choking  can  occur,  and  the  liquid  carried 
mechanically  upward  through  the  screens  must  be  pro- 
vided with  separate  unimpeded  passages  for  its  return. 
Full  drawings  are  appended  to  the  specification. — A.  R.  D. 


Improvements    in    Apparatus  for    Generating    Gas.     H. 

Hutchinson,  London.     Eng.   Pat.   17,799,  December  27, 

1887.     Sd. 
At  the  bottom  of  a  generator  of  the  ordinary  cupola  type 
is  a  steam  air-injector,  tlie  upper  or  delivery  end  of  which 


is  surmounted  by  a  cap  of  iron  or  fire-clay.  This  cap  is 
perforated  round  its  base  and  forms  a  superheater,  as  the 
mingled  air  and  steam  have  to  pass  in  contact  with  its  inner 
surface  before  escaping  through  the  perforations  into  the 
mass  of  superjacent  fuel.  In  addition  to  this,  four  pipes 
from  the  central  blower  deliver  air  and  steam  to  the  outer 
parts  of  the  fuel  in  the  generator.  Provision  is  made  for 
injecting  liquid  hydrocarbon  into  the  lower  part  of  the 
generator,  if  desired,  and  the  apparatus  includes  a  "  hydro- 
carbon converter "  or  fixing  chamber,  where  the  mixed 
gases  are  rendered  permanent  by  contact  with  heated  brick 
or  other  material. — A.  R.  I). 


Improvements  in  Apparatus  to  be  used  in  the  Purification 
of  Coal  Gas.  W.T.  Walker,  London.  Eng.  Pat.  14,925, 
October  17,  18S8.     8(/. 

The  gas  is  made  to  pass  in  contact  with  a  number  of 
wetted  surfaces,  as  in  Eng.  Pat.  1478  of  1880.  The  surfaces 
are  contained  in  boxes  open  at  the  bottom  and  at  each  end, 
and  these  boxes  are  attached  to  a  shaft  having  a  recipro- 
cating vertical  motion,  so  that  at  each  downward  movement 
they  are  completely  submerged  in  any  suitable  liquid.  The 
operation  is  carried  on  in  a  number  of  tanks  placed  one 
above  the  other,  and  of  which  each  is  isolated  from  its 
neighbours  by  a  water-tight  seal.  The  specification  is  accom- 
panied by  detailed  drawings. — A.  R.  I). 


An  Improved  Method  of  Solidifying  Petroleum  and  other 

Explosive  Oils  for   Safer  Transport,  as  well   as  n   Fuel 

for    Cookinq,   Lighting,    aid    Heating.       H.    ().    A.    E. 

Griinbaum,'  London.      Eng.    Pat.    15,492,    October    27, 

1838.     id. 

It  is   proposed  to   solidify  petroleum  by  the  admixture  of 

glutinous  or   gelatinous  matter,  such   as   fish-glue.     With 

this    may    be    incorporated    any   kind    of    finely    divided 

combustible,  and  the   whole  compressed   into  any  suitable 

form A.  B>  I). 


III.-DESTKUCTIVE  DISTILLATION,  TAR 
PRODUCTS,  Etc. 

PATENT. 

Improvements  in  and  delating  to  the  Treatment  of  the 
Acid  Residuuuis  or  Tars  resulting  from  the  liefning  of 
Mineral  Oils  by  Concentrated  Acids.  C.  Rave,  Malines, 
Belgium.     Eng.  Pat.  G07,  .January  14,  1888.     6rf. 

The  (sulphuric)  acid  tars,  generally,  are  treated  with  iron 
turnings  and  water.  Sulphate  of  iron  is  formed  and 
removed  by  repeated  washings.  The  residue  is  freed  from 
water  by  heating,  concentrated  to  any  desired  consistency, 
and  thus  transformed  into  a  neutral  bitumen,  having  all  the 
properties  of  natural  bitumen.  The  very  fluid  acid  tar, 
formed  by  purifying  naphtha  with  sulphuric  acid,  gives  ofp 
large  quantities  of  sulphurous  acid  when  heated.  This  is 
utilised  for  preparing  sulphites  and  bisulphites.  Neutral 
tars  treated  with  sulphuric  acid  yield  hydrocarbon  oils  and 
acid  tars,  ivbich  latter  are  decomposed  with  iron  turnings, 
as  above.  The  bitumens  so  obtained  are  well  adapted  for 
asphalt  making,  and  have  various  other  industrial  applica- 
tions.— A.  R.  D. 


IV.-COLOURINa  MATTERS  AND  DYES. 

On  some  Derivatives  of  Anthraquinone.  A.  G.  Perkin 
and  W.  H.  Perkin,  jun.  .1.  Chem.  Soe.  1888, 
831—844. 

.SjDiiM    anthraquinone   monosulphonate,   when    submitted 
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containing  m-oTynnlhraqninone,  anthrnqninnne,  and  a  new 

subs  nncc  crystailisiiif;  from  glnciul  nci-tic  iiciil  in  sniiill 
oranpi'-rc<l  neoilli"*,  liiivin^  Ibe  composition  C..,H, ,(>,;. 
This  is  insohihb-  in  nlknlis,  umi  frivos  with  zinc  dust  anil 
coustio  sodn  solution  the  anthnii|Uinonc'  ivaotion.  My 
fusion  with  polassluin  hvilnile  it  is  convcrtod  into  tilizHrin. 
Nordliausen  sulphuric  acid  at  1110  V.  forms  witli  it  two 
sulphouic  acids,  the  miNC<l  sodium  salts  of  which,  fused  with 
)iottissiuin  hydrate,  produce  u  mixture  of  antbrupurpurin 
and  fl»\opuriiurin. 

Healed  with  hydriodie  aciil  in  a  sealed  tube,  it  is 
convertiMl  intt»  anthm'piinone  and  dihydroanthraeeue,  hut 
if  hydrioilic  acid  is  f;radually  addi-d  to  a  liot  solution  of 
the  substance  in  glacial  acetic  acid  u  yellow  crystalline 
prixliict  of  the  formula  t'.-<ll,40-  is  formed. 

Chromic  acid  acts  enerjietically  on  a  solution  of  (!2sHnO|; 
in  glacial  acetic  acid,  proiliieinf;  a  white  crystalline 
substance  having  the  t'ornmla  On  1 !,;(),,  which  is  conviTted 
by  fusion  with  potassiuui  hydnite  into  alizarin  and 
anthr.iquinoDe.  This  CnlIjO,  forms,  with  Nordhausen 
sulphuric  acid  at  lUO'C,  two  sulphonic  acids,  the  sodium 
salts  of  which,  when  separated,  give  on  fusion  with  polassitim 
hydrate,  respectively,  Havopurpurin  and  aiithrapiirpurin. 

The  orange  red  substance,  C-s'Iu'V,.  dissolves  in  cold 
funrng  nitric  acid,  producing  a  substance  having  the 
composition  ('.»jH|,()_-,  which  crystallises  from  a  mixture 
of  aniline  and  alcohol  in  niiniitc  colourless  needles. 
Fusion  with  pouissium  hvdrate  also  converts  this  into 
nli/arin,  but  at  the  sjme  time  reduction  takes  place,  a 
portion  being  reconverted  into  C.;s"iiOi;-  With  Nord- 
hausen sulphuric  acid  a  mixture  of  two  sulphonic  acids  are 
obtained,  the  sodium  salts  by  fusion  with  potassium  hyrfate 
giving  a  mixture  of  anthrapurpurin  and  flavopurpurin. 
Chromic  acid  in  glacial  .icetie  aeiil  solution  converts 
Cj,H|,Oj  into  the  substance  Cullr,"i.  described  above. 

.\  boiling  mixture  of  nitric  acid  and  sulphuric  acid  acts 
on  C2,,Il|,(),;  with  the  formation  of  a  nitro-compound,  very 
similar  in  its  proiierties  to  dinitro-anthraqninone,  with 
which,  however,  it  is  not  identical. 

From  a  stiidy  of  these  properties  the  authors  assign  the 
following  constitutional  furmula-  to  the  substance  C.,,n|,()5, 
and  its  derivatives  : — 

CO  CH 


f"i-.H^ 


CO-C 
CO-C 


CH-O-C 


CH 


CH 


CH^^ 

CH 
CjsHuOe 


:;-co. 

>CeH, 

:-co  / 


CO  CO 

/CO-C  ,f^  CH-O-CH  c"^,  C-CO. 
C,H,< 


>CO-C  '\JCH 
CH 

Cm^hO; 


CH 


CH 


C-CO. 

>C»H^ 
C-CQ/ 


CO 


/CO-c/\ 
QH,< 

\  CO-C  1^1 

CH 


C.H. 


CO 
CH 


.CO-C,f   ^  C-O-C 


C„H„0, 


CH 
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^\,c-co. 

>C,H, 
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chloT«sulphonie  acid  and  the  resulting  paste  is  mixed  with 
snow  and  filtered.  This  consists  mainly  of  the  sulpbo- 
chloride  and  sulphonc  of  penta  ethylbenzene.  The  former, 
by  digesting  with  alcoholic  caustic  soda,  is  converted  into 
the  sodium  siilphoiiate,  which  crystallises  on  cooling.  The 
sniphone  is  obtaimd  from  the  alcoholic  mother-liquor  by 
evaporation  and  extraction  with  water. 

renta-ethylhenzenc  is  a  viscuus  oil,  boiling  at  277'. 
The  sulphoiie  is  u  crystalline  bodv,  melting  at  70  .  The 
author  has  prepared  a  series  of  salts  of  penta-ethylbenzene 
8ul|>houic  acid. 

Aclinn  of  Siilp/iuriv  Acid  iiii  Ptiita-ethi/lhi'minc. — 
Filming  sul|diuric  acid  at  120  converts  penta-ethylbenzene 
into  a  solid  resinous  body,  which  consists  mainly  of  hexa- 
ethylbenzene.  The  penta-ethyl  compound  is  mixed  with 
I  an  equal  volume  of  ordinary  sul|ihuric  acid,  and  then 
siirticient  fuming  acid  added  to  form  a  clear  solution.  The 
niixtiire  is  allowed  to  stand  4 — 5  days,  until  no  more 
of  the  hexa-ethyllienzeiie  separates,  when  it  is  filtered, 
washed,  and  crystallised  from  alcohol  containing  toluene. 
In  the  filtrate  the  sulphonic  acid  of  tetra-ethylbenzene  is 
contained.  Hexa-ethylbenzene  is  a  solid  body,  melting 
at  129°.— J.  B.  C. 


renia-rtlti/ll/enzeiie.  O.  .lacobsen.  lier.  21,  2814 — 2819. 
PENTA-i-.TMvi.nKNZEXE  is  pre])ared  by  the  action  of  alunii- 
Dium  chloride  and  ethyl  bromide  upon  benzene.  160  grms. 
of  the  purified  product  are  added  gradually  to  .500  grms.  of 


Telrii-cthylbenzene.     O.  Jacob.sen.     Ber.  21,  2819 — 9S2I. 

(Jn  snlphonating  tetra-ethylbenzene  with  chlorosulphonic 
acid  (the  hydrocarbon  being  obtained  by  the  action  of 
ethyl  bromide  and  ahimiiiiiim  chloride  on  benzene)  a 
mixture  of  adjacent  and  symmetric  tetra-ethylsulphonates 
are  obtained.  Ajiparcmly  the  third  iinsymnietric  sulphonate 
is  also  present.  If  the  crude  mixture  of  the  tetra-ethyl- 
benzene be  dissolved  in  ice-cold  chlorosulphonic  acid,  and 
the  solution  exposed  to  the  air  at  0 '  and  finally  diluted  with 
the  addition  of  ice,  an  oily  layer  separates,  which  consists 
of  sulphones  and  chlorosulphonic  acids.  These  may  be 
separated  with  ether,  and  on  distilling  ofl'  the  latter  and 
digesting  with  alcoholic  soda  solution  the  sodium  salts  of 
the  sulphonic  acids  are  formed,  from  which  the  sulphones 
may  be  e-xtracted  with  petroleum  spirit.  The  different 
sulphonic  acids  may  be  separated  by  fractional  crystallisa- 
tion of  the  sodium  or  barium  salts.—  .1.  B.  C. 


Synthesis  of  Prehnilene  ('J'eiramethylbenzene). 
0.  Jacobsen.     Ber.  21,  2821—2828. 

Preiixitene  may  be  obtained  not  only  by  the  action  of 
sulphuric  acid  on  peiita-methylbenzeiie  or  durene,  but  also 
from  adjacent  bromopseudocumene  and  dibromometaxylene 
by  Fittig's  synthesis. 

liromopsendocumcne,  CjHoCHi.CHj.CHj.Br.  [1 :3:4:2] 
is  the  liquid  product  of  the  bromination  of  pseudocumene, 
1  kilo,  of  pure  pseudocumene  yields  320  grms.  of  the  crude 
adjacent  bromopseudocumene.  The  author  has  prepared 
a  series  of  derivatives  from  this  body.  2.'>  grras.  of  the 
pure  compound,  when  heated  with  4il  grms.  of  methyl  iodide 
and  14  grms.  of  sodium  in  thin  flakes  in  presence  of  the 
necessary  quantity  of  ether,  yield  a  product  boiling  at 
200"" — 204^  which  is  nearly  pure  jtrehnitene.  The  author 
points  out  the  interesting  fact  that  symmetric  bromopseudo- 
cumene may  be  converted  into  the  adjacent  modification  by 
the  action  of  fuming  sulphuric  acid,  which  yields  adjacent 
bromopseudocumene  sulphonic  acid. 

Dtbromnmeta.ri/lene  [1:3:4:5].  This  body  is  the  liquid 
product  of  the  bromination  of  metaxylene.  That  it  has  the 
constitution  Cellj.CHj.CHj.Hr.Br  [1:3:4:.')]  has  been 
shown  by  the  author  by  preparing  from  it  orthodiamido- 
metaxylene.  Prehnilene  is  prepared  from  the  dibromo- 
compound  in  the  manner  described  under  that  from 
pseudocumene.  As  in  the  case  of  bromopseudocumene, 
symmetric  dibromoxylene  may  be  converted  by  strong 
sulphuric  acid  at  230" — 240'  into  the  adjacent  compound. 

—J.  B.  C. 
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Adjacent  Meta.ri/lenol.     0.  Jacobseu.     Ber.  21,  2828— 
2829. 

TnK  author  has  prepared  metaxylenol  from  /j-oxTinesit}-- 
lenie  acid  by  heatin:  with  hydrochloric  acid.  The  melticg 
point,  47° — 48^  agrees  with  that  ob.^erved  by  Kolting,  who 
obtained  the  same  body  from  metaxylidine. — J.  B.  C. 


Metadiethilhenzene.     A.  Voswinkel.     Ber.  21,  2829- 2S31. 

The  author  prepared  this  body  by  the  action  of  ethyl 
bromide  and  aluminium  chloride  on  benzene.  It  may  be 
separated  from  the  para-compound  formed  at  the  same  time, 
by  converting  the  hydrocarbon  into  the  sulphonic  acid  and 
the  acid  into  the  barium  salt.  The  barium  salt  of  the 
para-compound  is  much  more  soluble  than  that  of  the  meta- 
derivative.  It  is  purified  by  converting  the  sulphonic  acid 
into  the  amido-compound  and  decomposing  the  latter  with 
hydrochloric  acid.  It  boils  at  ISr — 182',  and  does  not 
solidify  at  20".  The  author  has  prepared  a  series  of 
derivatives  of  the  hydrocarbon. — J.  B.  C. 


Slilbene.     L.   Aroustein    and   A.  F.  IloUcman.     Ber.   21, 
2831— 2S34. 

According  to  Wislicenus'  theory,  there  must  be  two 
geometrically  isomeric  stilbenes,  and  it  seems  possible  to 
pass  from  one  to  the  other  according  to  the  following 
scheme  -. — 

CjH,       H  C.H.    Br    H  Br     H    C5H5 

\/  \  1  /  \  I  / 

c  c  c 

II       +  Br.,  =  I  changing  to  | 

c  ■  C  C 

/\  /  I  \  /  I  \ 

CeH;      H  C0II3     Br     H  C^Hj    Br    H 

This,  on  removing  HBr  and  replacing  the  other  Br  atom 
by  H,  should  yield — 

H        CeHs 

\/ 
C 

II 

c 

/\ 

QHj       H 
or  vice  versa. 

The  authors  find  that  by  the  reduction  of  monobromo- 
stilbene  either  with  sodium  amalgam  or  zinc  dust  and 
glacial  acetic  acid  the  original  product  is  obtained.  Zinc 
dust  and  alcohol  acts  similarly.  An  attempt  to  prepare 
the  isomeric  stilbene  by  the  reduction  of  tolane  with  sodium 
and  methyl  alcohol  yielded  ordinary  stilbene.  The  authors 
have,  however,  obtained  an  oil  by  the  action  of  alcoholic 
potash  on  monobromodibenzyl,  which  they  consider  may 
turn  out  to  be  the  isomer  in  question. — J.  B.  C. 


0«      the    Azoxj/lenex^     Diamidodixi/lyJs     and      Colouring 

Dericatii-es  of  the  latter.     ¥..  Nbltiug  ani  T.  Strieker. 

Ber.  21,  31.)8— 3149. 

The  authors  prepared    the   hitherto   unknown   azoxylenes 

from  the  five   isomeric  nitroxylenes  (perfectly  pure).     The 

reduction  was  carried  out  in  alcoholic  solution  with  caustic 

soda    and    zinc    dust  ;    in    some  cases,    however,   sodium 

amalgam    was    preferred.      The   hydrazo-comiiounds   were 

either  obtained  by   usiug  a  larger  amount  of  the  reducing 

agent,  or  from  the  azo-compnunds  by  means  of  sulphuretted 

hydrogen  in   an  alcoholic  solution  of  ammonia.     The  zinc 

dust  whicli  was  nsed  contained  90  per  cent,  of  metallic  zinc. 

Adjacent  Azn-orthoxidene — 

[1:2:3  and  3:2:1] 
20  grms.  of  o-nitroxylene,  20  grms.  of  caustic  soda  solution 
(conta'ning  32  per  cent,  of  XaOH),  and  InO  cc.  of  alcohol, 
are  heated  at  the  reversed  condenser,  20  grms.  of  zinc  dust 
being  gradually  added.     The  reaction  is  completed  in  about 


an  hour.  After  filtration  and  partial  evaporation  of  the 
alcohol,  crystals  are  obtained,  which  are  treated  with  dilute 
hydrochloric  acid  to  get  rid  of  any  hydrazo-e^mpound. 
After  several  recrystallisations  from  alcohol,  orange-yellow 
needles  are  obtained,  easily  soluble  in  alcohol,  ether, 
benzene,  and  melting  at  110° — 111"  C. 

Adjacent  Hudrazo-orthoxylene  was  prepared  from  the 
azo -compound  by  sulphuretted  hydrogen.  It  forms  needles, 
melting  at  139° — Ul'  C.  and  is  easily  oxidised  in  the  air. 

Unsymmetric  Azo-orthoxylenc  — 

C'eHjC  CH3);X :  X .  C.HaCC  H,)„ 
[1:2:4  and  4:2:1] 
To  prepare  this  body  it  is  essential   to  use  more  alcohol 
and  less  caustic  soda  than  in   the  preceding  ca^e,  else  the 
formation  of  a  red  body  takes  place,  which  is  probably  a 
stilbene  derivative.    This  azo-ortho.xylene  is  more  diihcultly 
soluble  in  alcohol   than   its   isomer  ;  it  forms  red   needles, 
melting   at    140° — 141"   C.     Its   hydrazo-compviind   is    ob- 
tained in  the  manner  already  described.     Yellowish-white 
needles,  melting  at  100°— 107°  C. 
Unsymmclric  Azomctaxylene — 

C6H3(CH3),N:X.QH3(CH3), 
[1:3:4  and4:3:l] 
It  is  best  prepared  from  25  grms.  of  nitrometaxylene, 
25 — 30  grms.  of  zinc  dust,  15  grms.  of  caustic   soda  solu- 
tion, and  30(1  cc.  of  alcohol.     The  azo-compouud  forms  red 
needles,  melting  at  129°  C. 

Its  hydrazo-compoiind  is  best  prepared  from  the  nitro- 
xylene,  by  using  the  following  proportions  : — 30  grms.  of 
nitroxylene,  30  grms.  of  caustic  soda  solution,  40  grms. 
of  zinc  dust,  and  250  grms.  of  alcohol.  Beantitul  white 
needles,  melting  at  120" — 122°  C. 
Symmetric  azometaxylene — 

C,H,(CH3).,N :  X.  C^HaCGHa)^ 
[1:3:5  and  5:3:1] 

10   grms.   of    symmetric   nitrometaxylene,    10   grms.   of 

caustic  soda  solution,  10  grms.  of  zinc   dust,   and  60   cc.  of 

alcohol,  are  used.    Orange  needles,  melting  at  136° —  137°  C. 

Its  ht/drazO'Compotmd   forms    white    needles,    melting  :it 

124°— 125'  C. 

Azo-para.ry/eiie — 

C5H3(CH3),N:X.C„H3(CH3), 
[1:4:2  and2:4:l] 

is  prepared  by  using  20  grms.  of  nitroparaxylene,  Ifi  grms. 
of  caustic  soda  solution,  16 — 20  grms.  of  zinc  dust,  and 
200  cc.  of  alcohol.  "i'ellow  needles,  melting  at  119°  C. ; 
probably  identical  with  AVerigo's  azoxvlene  (melting  at 
120°  C) 

It';  hydrazfl-cowpoujid  forms  white  needles,  meiting  at 
145°,  and  is  best  prep:ired  by  using  30  grms.  of  nitro- 
paraxylene, 25  gruiS.  of  caustic  soda  solution,  45  grms.  of 
zinc  dust,  and  250  cc.  of  alcohol. 

To  prepare  the  diamidodi-xylyls,  the  hydrazoxylenes 
are  heated  either  dry  or  in  alcoholic  solution  with 
moderately  dilute  hydrochloric  acid.  The  solution  is 
then  rendered  alkaline,  the  base  extracted  with  ether,  and 
the  hydrochlorides  precipitated  with  gaseous  hydrochljric 
acid.  The  hydrazo-compound  corresponding  to  the  un- 
symmetric nitrometaxylene  forms,  however, mostly  azoxylene 
and  xylidine.  The  latter  is  removed  from  the  diamido- 
dixylyl  by  distillation  with  steam.  The  hydrazo-compound 
obtained  from  the  unsyramctric  nitro-orthoxylene  did  not 
yield  any  diamidodixylyls  by  the  above  treatment  with 
hydrochloric  acid.  Sclinltz's  method, treating  the  azoxylene 
with  stannous  chloride  and  hydrochloric  acid,  produced  the 
desired  result. 

Stilbene  Derivatives  from  asymmelric-nitro-ortho-  and 
nitro-metaxyiene. — Klinger  obtained  from  p-nitrotoluene  and 
alcoholic  caustic"  soda  a  red  condensation  product,  which, 
when  treated  with  tin  protochloride  and  hydrochloric  acid, 
was  converted  into  diamidostilbene.  In  the  same  way  the 
nitroxylenes,  in  which  the  nitro-group  is  in  the  para  position 
to  a  CH3  group,  yield  re<l  [nitro-orthoxylene]  or  brownish-red 
[nitrometaxylene]  condensation  products,nearly  insoluble  in 
all  ordinarv  solvents.     Bv  treating  the  former  with  stannous 
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chloride  and  liydrocliloric  acid  n  base  is  obtnincd  ivliich 
is  doiililless  dianiidodiiiifllivlstilbeiie.  All  thcRe  bases, 
iliplitnvl  and  stilbi'iio  diTiviitives,  jicld  when  diiizoiiscd 
and  ronibined  willi  certain  phenols  or  amines  colonrin^' 
matters,  wliieh  dve  vegetable  fil)res  uitliout  mordant.  The 
unthors  have  also  prepared  the  tolidines  from  /)-  and 
«i-nilrotoluenes. 


The  following  table  contains  the  results  compared  with 
those  obtained  from  benzidine,  tnliiline,  and  diamido- 
stilbenc. 

The  followinj^  eolours  were  obtained  by  diazotising  llu* 
bases  named  in  the  tirst  eoliimn,  and  eombining  them  with 
the  eoniponnds  named  in  the  second,  third,  and  fourth 
columns. 


HetiziiUlie 

.\Hj.C,H,.C.U..NH,  14:1  and  1:1]- 


Tohdine  from  o  nitrotohione 

.NH,(lU,)r,H,  .  C,Hj(CHj)NHj 

L* ;  8  ;  1  and  1  :  S  :  IJ. 


Tulidino  from  m-iiitrotoliu'iio 

[4:2:  land  1  :  !!  : -ij. 

Tolidine  fnun  ;j-nitn>toliieno 

I  (i  :  3  :  1  and  1  :  .1  :  l!J. 

DiamiiliHl'Xvl.vl  from  1 1 :  2  :  .•*]  nilro-orlhoxjlciie 

Nhi(CII,liC,lf.'  .  C,,U3(0H:,)..NIIj 
Li:;):  2:  I  and  1  :  2  :  S  :  •»]. 

l)i!Uiiidoilix.vl)l  from  [1:2:  i]  niti-o-orthoxylono 

:«  :  4  :  3  :  1  and  1:3:4:  «]. 

Diuinidodii.vl.vl  from  \\:S:  I]  nitro-metaxylene 

[0:3:. 3:  1  and  1  :3:5  :(!]. 

Uiamidodixyl.vl  from  [1:3:  !">]  nitro-raetaiyli'iie 

[4:«:  2:1  and  1  :  2  :  li  :  4\ 

l>iainido<liiyljl  fro  n  11:4:21  nitro-pnrasylenc 

[4:  5:  2:  1  andl  :2:5  :  4'. 

Uiainidostilbfno 

MIj.lVH.  C.lIj.CtH.N'Ha  [1:1  and  1  :  i]. 

Diiuetliyldininidostiibenc  from  [1:2:  4]  nitro-orthoxylene 
CU,(NH,).C.U3.C,H2.C6H„(NH2)CH3 
f«:  I  :  1  andl  :  4:  (iT- 


X:>phlhionic  Acid. 


Red  [yellowish  Conno.] 

Rotl  [bluish  Ben  7.0- 
purpurnil. 


Kod  [yellowish]. 
Does  not  dyo  well. 

Red  [yellowish]. 
Dyes  badly. 

Oniuge  red. 
Dyes  well. 


Vellowisli  red. 
Dyes  baJly. 

Yellowish  red. 
Dyes  b:uUy. 

Yellowish  red. 
Dyes  well. 

Very  bluish  red. 
Dyes  b:irlly. 

Red. 


iNaphthol  o-stilphonic      3-Naphtlioldisulphonio 
Acid.  Acid  K. 


Blue  violet. 


Blue  violet,  but  not  so 
blue  a.s  the  above. 


Claret  red. 
Dyes  well. 

Bluisli  red. 
Dyes  badly. 

Bluish  red. 
D.vcs  well. 


Kluish  red. 
Dyes  ba^Uy. 

Oranjfe  red. 
Dyes  well. 

Y'ellowish  red. 
Dyes  well. 

Violet. 
Dyes  badly. 

Blue. 


Violet. 
Dyes  well. 


BIuo  violet. 


Bluish  red. 
Dyes  well. 

Bluish  red. 
Dyes  very  badly. 

Bluisli  red. 
Dyes  badly. 


Bluish  red. 
Dyes  badly. 

Red. 
Dyes  badly. 

Red. 
Dyes  badly. 

Violet. 
Dyes  badly. 


Blue. 


— A.L. 


On  the  Adjacent  J\Ietii.ryli(iini'  tiiid  its  idrntitr/  with  ]\'rn- 
hliui/n/'n  Orllioj-yddine.  K.  Noltinj;  and  ]i.  Tick. 
Uer.  21,  :<1  ■>*)—■> l.'>4. 
Noi.TiM!  and  Korel  proved  some  years  ago  that  on  nitration 
of  nietaxylene  besides  asymmetric  nitronietaxylene  adjacent 
nitro-metaxylcne  is  also  formed  (compare  this  Journal,  188G, 
27  and  28).  The  commercial  xylidine  must  therefore 
contain  it  To  isolate  it.  xylidine  is  convci'ted  into  its 
sulphate  ;  this  is  allowed  tn  crystallise  and  from  the  niother- 
liipior  the  base  is  liberjled  by  alkali.  This  is  distilled 
and  the  part  boilin;j  from  212" — 21G°  is  converted  by 
acetic  anhydride  into  the  acetyl  compound.  The  i-mcta- 
acetxylidide  is  not  attacked  by  boiling  dilute  sulphuric 
aei<l  containing  25  per  cent,  of  H.,S()j,  whilst  its  isomers 
are  decomposeil.  The  crude  acetyl  compouuil  is  therefore 
boiled  with  four  times  its  weight  of  25  jer  cent,  sulphuric 
acid  for  several  hours,  and  on  cooling  the  t -meta-acetxylidide 
crystallises  out.     .\fter  reerystallisatiou  from  liot  water  it 


melts  at  176"  C.  It  is  decomposed  info  c-metaxylidiue  by 
heating  with  three  parts  of  70  per  cent,  sulphuric  acid  to 
21)0"  C.  for  some  time. 

The  hyilrochloride,  nitrate  and  sulphate  of  c-nietaxylidine 
were  prepared  and  analysed. 

.^ome  years  ago  Wroblewsky  described  a  xylidine,  which 
he  at  first  considered  as  a-,  and  later  as  c  orthoxylidinc. 
But  according  to  its  properties  it  is  neither  one  nor  the 
other,  but  impure  c-metaxylidine.  Its  acetyl  compound, 
which  probably  was  impure,  was  said  to  melt  at  131°,  bnt 
the  properties  of  the  salts  were  identical  with  these  of 
r-metaxylidine. 

The  authors  prepared  some  salts  of  the  orthoxylidines, 
and  estimated  their  solubility. 

The  ortho-metaxylidine  is  distinguished  from  the  others 
by  the  great  solubility  of  its  sulphate,  by  the  ditticulty  with 
which  it  is  aeetylised,  by  the  high  meiting  point  and  the 
difficult  saponification  of  its  acetyl  compound. 


— 

».Orthoxyl.dine.               „&"?iS 

»)-Metaxylidiiie. 

Wroblewsky's 

so-culled 
Orthoxylidinc. 

Uydrochloridc 

SohibilitT  in  100  of  H.O  at  18°  0 

+  1  HJ)                            +  1  HjO 

11 '2                           \  cry  soluble. 

Auhydrtius.                      Anhydrous. 

8-6                                      -4 

Anhydrous.                      Anhydrous. 

1-4                                    3(1 

Is  not  formed  under  ordinary  conditions. 

i 
1 

+  i  UjO  needles 

0-2 

Anhydrous. 

2-2 

Anhydrous. 

Very  soluble. 

+  2i  H2O 

(!-2 

+  iH,0 
Very  soluble. 
Anhydrous. 

2-7 
Not  prepared. 

+  25  H2O 
A'ery  soluble. 

Solubility  in  100  of  HjO  at  IS'  C 

Nonnnl  sulphate.  - 

Solubility  in  imiof  H.O  at  18' C 

Acid  sulphate 

.Solubility  in  100  of  H.0  at  IS'  C 
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The  xylenol  preijared  from  the  base  in  the  ordinary  way 
forms  wliite  ueedk-,  meltiiif;  at  48'  C,  diiBcultly  soluble  in 
water,  easily  iu  alcohol,  ether,  &c. — A.  L. 


with    nitric    acid, 
probably  iden- 
To  prepare  this 


Oil  Orthonitruainlinexulphunic  Acid  ami  some  of  its 
Derivatives.  K.  Xietzki  and  Z.  Lerch.  Ber.  21,  3220— 
8223. 
If  acetyl  sulphanilic  acid  be  treated 
o-nitrosulphaiiilic  acid  is  .abtaiued,  which 
tical  with  the  one  described  by  Goslich 
compound  one  jiart  of  acetauilide  is  dissolved  on  the  water- 
bath  in  2 — 3  parts  of  sulphuric  acid  containing  18 — 20  per 
cent,  of  suljihuric  anhydride,  then  two  parts  of  sulphuric 
acid  are  added,  and  a  "mixture  of  the  rei|uired  amount  of 
nitric  acid  with  au  eijual  volume  of  sulphuric  acid  gradually 
dropped  in.  The  mass  is  poured  on  to  ice  and  the  free 
nitrosulp.hanilic  acid  separates  in  yellowish  needles.  It  is 
very  soluble  in  water,  difficultly  in  dilute  sulphuric  acid 
and  con.  entrated  hydrochloric  acid.  (_)n  boiling  for  some 
time  with  caustic  potash,  ammonia  is  given  off  and  nitro- 
phenolsulphonic  acid  formed.  If  au  aqueous  solution  of 
the  nitrosul|ihanilie  acid  be  treated  with  hydrochloric 
aeid  and  sodium  nitrite,  light  yellow  needles  of  uitro- 
diazobenzenesulphouic  aeid  separate  out  of  the  solution. 
On  reduction  with  stannous  chloride  and  hydrochloric 
acid  this  compound  forms  a  hydrazine.  With  phenols 
colouring  matters  are  formed.  On  heating  o-nitrosulphanilic 
acid  with  tin  protochloride  and  hydrochloric  acid, 
o-phenylendiaminesulphonic  acid  is  formed,  the  hydro- 
chloride of  which  separates  out  of  the  solution  in  small 
colourless  needles.  This  salt  is  very  easily  decomposed,  and 
after  several  recrystallisations  from  water  the  free  snlphocic 
acid  is  obtained.  On  exposure  to  air  its  colour  chauges  to 
a  greenish  blue.  Ferric  chloride  produces  in  its  solution  a 
red-brown  colouration,  but  no  crystals  are  precipitated,  as  is 
the  case  with  o-phenylendiamine.  It  forms  combinations 
with  orthoquinones  as  witli  croconic  and  rhodizonic  acids. 

If  o-nitrodiazobenzenesulphonic  acid  be  added  to  a  well- 
cooled  strongly  acid  solution  of  tin  protochloride,  small 
light-yellow  needles  of  the  corresponding  hydrazine  are 
formed.  It  is  more  difficultly  soluble  in  cold  than  in  hot 
water,  but  is  decomposed  by  continuous  boiling.  It  dissolves 
in  caustic  alkalis  and  carbonates  with  a  reddish-brown 
colour.  It  yields  a  tartrazine  colour  with  dihydroxj tartaric 
acid.  Hy  treating  with  au  acid  solution  of  tin  protochloride 
and  au  excess  of  tin,  nitrohydrazinesulph.inic  acid  is  con- 
verted into  the  amidohydrazinesulphonie  acid.  It  is 
remarkable  that  the  latter  is  not  capable  of  producing  a 
tartrazine  colour  with  dihydroxytartaric  acid. — A.  L. 


with  pheuanthrenetiuinone  au  azine.  There  is,  therefore,  in 
the  original  compound  one  azo-group  in  the  ortho  position 
to  au  amido-group  and  its  constitution  is — 

C,oH5(NH2)(N:N.C6H5)2  [1:2:4]      -A.  L. 


Action   of  Sulpliuric   Acid   oh    a-lSi  itronaphlhalene.      W. 
Palmaer.     Ber.  21,  32G0— 3264. 

According  to  Cleve  the  chief  product  obtained  by  the 
action  of  sulphuric  acid  on  a-nitronaphthalene  is  o-nitro- 
naphthalene  sulphonic  acid.  The  present  paper  treats 
more  in  detail  with  the  products  formed. 

Nitronaphthalene  was  warmed  with  twopart.s  of  ordinary 
aud  one  pan  of  fuming  sulphuric  acid,  and  after  10  hours 
was  poured  into  water.  The  a-acid  separated  out  for  the 
most  part.  From  the  mother-liquor  the  calcium  salts  of 
the  o-  and  /3-aeids  were  obtained,  and  from  the  mother- 
liquor  of  these  were  obtained  potassium  salts,  which  gave 
two  chlorides  with  PC'15,  melting  at  167°  and  126°  respec- 
tively. 

The  chloride  melting  at  167°  is  that  of  the  5-acid, 
obtained  also  by  nitrating  naphthaIene-i8-sidphonic  acid ; 
S-nitronaphthalene  sulphonic  acid  is  thus  an  a-nitro-^- 
sulphonic  acid.  The  chloride  melting  at  126^  is  that  of 
6-nitronaphthalene  sulphonic  acid,  which  is  identical  with 
the  third  acid  obtained  by  sulphonating  a-nitronaphthalene. 
It  is  evideut  from  this  that  the  nitro  group  iu  /3-uitro- 
naphthaleue  sulphonic  acid  occupies  the  o-position.  A 
number  of  salts  of  the  8  acid  are  described. — T.  L.  B. 


S-Amidonaphthalene  Sulphonic  Acid,     P.  T.  Cleve.     Ber. 

21,  3264—3267. 
A   DESCRH'TION   of    various   salts   and   derivatives    of  the 
acid. 

By  suspending  the  amido-acid  iu  absolute  alcohol  and 
treating  with  nitrogen  trioxide,  the  diazo  acid  is  obtained, 
CiqHjNjSO;,.  By  treatment  in  aqueous  alcohol  a  violet 
azo-colour  is  obtained,  which  is  changed  into  brown  on  the 
addition  of  alkalis.     It  is  soluble  in  water. — T.  L.  B. 


y-Amidonaphtlialene   Sulphmiic  Acid.     P.  T.  Cleve.     Ber. 

21,  3271—3276. 
The   various  salts  and  derivatives  are  described.     Nitrogen 
trioxide  acts  very  slowly  on   it,  with  formation  of  7-diazo- 
naphthalene  sulphonic  acid. — T.  L.  B. 


On  a-Naphtholbidiazohenzene  and  a- Niipht liylaminehi- 
diazohenzene.     C.  Krohu.     Ber.  21,  3240—3242. 

Two  molecules  of  diazobenze  uechlonde  are  gi'adually  added 
to  an  alkaliui:  solution  of  one  molecule  of  a-naphthol.  After 
12  hours  .standing  a  brownish-black  powder  is  precipitated, 
which  is  boiled  with  caustic  soda,  to  remove  mono  azo- 
a-naphthol.  It  is  then  crystallised  from  aniline.  It  melts  at 
183'  C,  is  soluble  in  ehlorolorm,  ether,  benzene  ditticultly 
soluble  in  petroleum  s|iirit,  alcohol,  and  glacial  acetic  acid. 
On  reduction  wilh  tin  and  hydrochloric  acid,  it  is  converted 
into  aniline  and  diamido  a-uaphthol.  Its  coustitution  is 
therefore  :—C,|,H5COin(N:N.C6H5)2  [1:2:4]. 

The  preparation  of  a-naphthylaminebidiazobenzene  is  more 
difficult  than  that  of  a-naphtholbidiazobenzenc.  It  is  im- 
possible to  obtain  it  in  alkaline  or  neutral  solution.  If, 
however,  one  molecule  of  diazobenzenechloride  be  added  to 
one  molecule  of  naphthylamiuemonazobenzene,  dissolved  in 
alcohol  and  containing  sodium  acetate,  the  colour  of  the 
solution  is  changed  from  red  to  brown  ;  after  12  hours 
standing  the  reaction  is  finished,  o-naphthylaminebidiazo- 
benzene  is  difficultly  soluble  iu  most  solvents,  easily  iu 
chloroform.  It  crystallises  from  aniline  in  red  needles, 
melting  at  189°.  It  forms  salts,  which  are  decomposed 
by  water.  Its  acetyl  compound  melts  at  265°  0.  On 
reduction  with  till  and  hydrochloric  acid,  aniline  and 
triamidonaphthalene  are  formed,  the  latter  of  which  forms 


Fluorescein.     K.  Meyer  and  O.   C)ppelt.     Ber.  21,  3376 — 
3378 

The  constitution  of  fluorescein  is  knowu,  only  the  position 
of  the  oxvgcn  atoms  belonging  to  the  resorcinol  nuclei 
towards  the  methane  carbon  atom  is  not  yet  clear.  If  it 
be  in  para-positiou  to  one  oxygen  atom  and  iu  ortho  to  the 
other,  its  formula  will  be — 


OH 


By  the  action  of  ammonia  a  body  ought  to  be  produced, 
which,  in  place  of  the  oxygen  residua  of  resorcinol  would 
contain  the  ammonia  residua — 


NHo 


NH., 


NH 
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If,  then,  the  lactone  ring  could  be  broken,  and  a  niolcuule 
of  carbonic  acid  mid  wntcr  were  ;;ivon  (iff  ii  syimuetric 
diamidophiiiylacriiline  would  be  I'oruiud,  isoiuLiic  with 
ohr) saniliiie  mid  iiUiiticiil  with  ln'iizothiviiio,  which  could  be 
eujiilv  converted  into  phenvlacridiue.  The  autliors  have 
succeeded  in  lirepurinj;  a  boJv  of  the  above  foniiuhi  hy  the 
action  of  animouia  on  fluorescein.  It  i.-;  a  yellow  eolourinj; 
matter  which  dyes  wool  a  beautiful  yellow.  It  forms  a  salt 
with  caustic  soda,  eryslallisiu;;  in  line  needles.  Hy  acidulat- 
iu;;  anil  pn-cipilatinj;  with  muinoiiia  the  orijrinal  base  is 
reformed.  If,  however,  the  alkaline  solution  be  reduced  with 
zinc  dust  a  nearly  colourless  sidution  is  obtained,  which 
yields  no  precipitate  on  treatment  with  hydrochloric  acid 
and  ammonia. — A.  L. 


Oh  Ckromoyenic  Carbines  and  the  Cvnstiliiliim  of  liosaiiiliiie 
Salts.     V.  V.  Kichter.     Chem.  Zeit.  12,  1641. 

AccoitDiNG  to  Uichter,  chromogeiiic  carbines  are  a  class 
of  conijiounds  whose  eolour-prodiieiiif;  properties  depend  on 
the  replaeeiueut  of  hydroficii  atoms,  which  are  directly 
combined  with  carbon,  by  basic  or  negative  radicals. 
Accordingly  we  have  to  distiii^ui.sh  between  basic  carbines 
and  carbine  aeids.  The  latter  are  formed  by  the  replace- 
ment of  two  or  three  hydrogen  atoms  in  methane  by  a 
corresponding  nunibtr  of  negative  radicles,  especially  by 
nitrophenyl  groups.  With  alkalis  these  give  intense  violet 
and  blue  salts,  in  which  the  carbine  hydrogen  is  replaced 
by  alkali  metals.  The  basic  carbines,  on  the  other  hand, 
contain  aniidophenyl  groups  aiid  produce  coloured  salts 
with  acid  radicals.  The  rosaniline  salts  should  be  looked 
upon  as  belonging  to  this  class. — F   W.  T.  K. 


PATENT. 


A  Method  fur  the  Productiiin  (J  A'cw  Culvurinn  Mattirs 
suitable  fur  Dyiinij  and  Priuling.  C.  Dreyfus,  Man- 
chester.    Kng.  I'at.  928U,  June  26,  I8SH.     0(/. 

Phimii.ine  (this  .Journal  1KS8,  179)  when  diazotised  and 
combined  with  an  alkaline  solution  of  /3-uaphthol,  forms  a 
red  colouring  matter.  Hitherto  this  could  not  be  applied 
directly  for  dyeing  or  printiug  purposes  ou  account  of  its 
insolubility.  The  present  invention  consists  in  dissolving 
primuline  in  water,  acidifying  the  solution,  diazotising  it 
with  nitrous  acid,  and  pouring  the  mixture  into  an  alkaline 
solution  of  3-uaphthol.  The  insoluble  colouring  matter  is 
then  filtered,  washed,  pressed,  and  dried,  and  rendered 
soluble  by  heating  it  (in  a  closed  vessel  or  in  one  connected 
with  an  inverted  condenser)  with  about  2i  times  its  weight 
of  sodium  bisulphite  of  5(1'  Tw.  to  100"' C.  The  filtered 
soluliou  is  treated  with  salt,  which  precipitates  the  new 
product  in  the  form  of  a  yellow  powder,  wiiieh  is  very  easily 
soluble  ill  water  and  is  decomposed  by  caustic  alkali,  with 
the  formation  of  the  above  red  colouring  matter.  If  the 
soluble  colouring  matter  be  used  for  printing  and  afterwards 
developed  on  the  fabric  by  steaming,  a  red  colour  is  produced 
which  is  very  fast  to  soap.  In  a  similar  manner  maroons 
and  oranges  can  be  produced  by  substituting  o-iiaphthol  and 
resorcinul  respectively,  for  the  i8-naphthol  in  the  process 
described  above. — T.  A.  L. 


V.-TEXTILES :  COTTON.  WOOL,  SILK,  Etc. 

Experiments  with  Sreisgan  and  Hussiaii  Hemp.  F.  G. 
Stebler.  Oesterreich.  landw.  u.  forstw.  'VVochenbl.  42, 
.■J31— 332. 


See  under  X\'.,  page  12.5. 
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Improvements  m  Seoiiriiiy  or  Vycimi  Woollen  liuijs  or 
.Skin.t  with  or  without  the  Wool  or  Fur  upon  them,  or  ««// 
Woollen  Fabric  or  Leatlier,  and  iu  .Ijijuiralus  to  be  used 
lor  the  Purpose.  ,J.  and  J.  C.  Morland,  Glastonbury. 
"Eng.  I'at.  329,  .January  7,  1888.  8(/. 
Tills  apparatus  for  scouring  skins,  rugs,  furs,  or  leather, 
consists  of  a  revolving  cylinder  which  has  a  iiiiiiiber  of 
brushes  attiiched  to  its  circumference  and  ]jarallel  with  its 
axis,  the  cylinder  being  enclosed  within  a  fixed  casing. 
"  The  skin  to  be  treated  is  laid  on  a  table  with  the  wool 
side  uppermost,  and  whilst  held  by  the  workman  is  drawn 
fonvaid,  by  the  action  of  the  brushes,  over  the  surface  of  a 
roller  wliich  is  parallel  with  the  brush  cylinder,  and  at  such 
a  distance  from  it  tliat  the  bruslu'S  as  they  revolve  act 
against  ami  brush  the  wool.  The  roller  may  be  prevented 
from  turning  by  a  pawl  and  ratchet  wheel,  so  as  not  to 
allow  the  skin  to  be  drawn  ill  too  ra]iidly,  but  can  freely 
turn  in  the  opposite  direction  when  the  skin  is  drawn  back." 
Above  the  roller  is  a  perforated  pipe  for  the  supply  of  the 
water,  scouring-liquor,  or  dye-liquor,  to  the  action  of  which 
the  wool  has  to  be  subjected. —  W.  E.  K. 


Improrements    in    Machinery  for    Dyeing    Yarns.     J.    U. 
McKay,  Galashiels.     Eng.  Pat.  33G,  January  9,  1888.  8rf. 

Tin;  hanks  of  yarn  to  be  dyed  are  held  in  a  distended  con- 
dition upon  vertical  frames,  each  frame  having  a  small 
reel  at  its  upper  end  and  a  roller  at  its  lower  end.  Each 
reel  is  fast  on  a  horizontal  shaft,  and  the  sides  cf  the  vertical 
frame  are  hung  loosely  on  the  shaft,  which  rests  ou  guide 
rails  fixed  along  the  sides  of  an  oblong  rectangular  vessel, 
which  constitutes  the  dyevat.  Suitable  provision  is  made 
for  a  supply  of  steam  for  heating  the  dye-liquor  contained 
in  the  vat.  The  series  of  shafts  are  moved  gradually  from 
one  end  of  the  vat  to  the  other,  and  whilst  being  so  moved 
are  turned,  so  as  to  change  the  position  of  the  hanks  cm  the 
reels  and  rollers,  by  means  of  pinions  which  are  fixed  on  the 
shafts  and  gear  with  a  toothed  rack  fixed  along  one  side  of 
the  vat.  The  shafts  are  moved  along  the  vat  by  means  of 
endless  pitch  chains  at  the  sides,  these  chains  having  fixed 
to  them  studs  which  act  on  the  shafts.  The  sprocket 
wheels  which  move  the  endless  chains  are  by  preference 
turned  by  means  of  ratchet  wheels  and  driving  pawls  worked 
by  eccentrics  on  a  rotating  shaft  driven  in  any  convenient 
way.  When  each  shaft,  with  its  vertical  frame,  has  been 
moved  from  one  end  of  the  vat  to  the  other,  it  is  lifted  up 
out  of  the  vat  by  means  of  two  other  endless  pitch  chains 
at  the  sides,  worked  by  means  of  continually  rotating 
sprocket  wheels.  By  these  transferring  pitch  chains  the 
frames  are  carried  above  the  level  of  the  vat  and  returned 
into  the  vat  at  the  entering  end,  and  this  passage  of  the 
frames  through  the  dye  vessel  may  be  repeated  as  often 
as  necessary.  There  is  also  provision  for  lifting  the  whole 
of  the  frames  simultaneously,  to  admit  of  any  desired  altera- 
tion being  made  in  the  dye-liijuor. — W.  E.  K. 


VII.-ACIDS,  ALKALIS,  AND  SALTS. 

On  the  Preparation  of  Phosphorescent  Sulphides  of 
Calcium  and  .Strontium.  E.  Becquerel.  Compt.  Rend. 
107,  892-894. 

TiiK  author  has  previously  shown  that  by  adding  to  a 
mixture  of  lime  and  sulphur  before  igniting,  a  small 
quantity  of  a  certain  substance,  a  much  more  brilliant 
phosphorescence  is  obtained.  He  has  since  discovered 
that  the  action  of  the  latter  compound  is  often  only 
observed    when    that    substance    is    impure     or    consists 
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of  a  variety  of  different  bodies.  Thus  on  calcining  perfectly 
pure  carbonate  ot  lime  witb  sulphur,  the  proiUid  is  but 
slightly  phosphorescent.  If,  however,  pre\ious  to  heating, 
traces  of  soda  he  added,  the  product  becomes  stronftly 
luminous  with  a  <ireen  light  after  the  exposure.  On  the 
other  hand,  if  traces  of  manganese  or  bismuth  be  added  to 
the  carbonate,  after  igniting  with  sulphur,  the  sulphide  is 
liardly  luminous,  but  becomes  so  if  before  calcining  0-. 5 — ■ 
1  percent,  of  soda  be  added,  showing  a  brilliant  yellow  or  blue 
phosphorescence.  Lithia  acts  like  soda  on  carbonate  of 
lime,  causing  the  sulpliidetoemit  a  very  intense  green  light 
after  exposure.  I'o'ash,  when  quite  puie.has  no  effect.  On 
calcining  oyster  and  other  shells  a  phosphorescent  fiery  red 
mass  is  often  obtained.  The  same  effect  was  observed  by 
the  author  when  sodium  carbonate  containing  traces  of 
rubidium  were  added  to  the  lime  and  sulphur  before  igniting. 
The  sulphide  of  strontium  is,  generally  speaking,  less 
luminous  than  that  of  lime.  When  prepared  from  the  pure 
carbonate  it  shows  a  slight  bkush-green  phosphoresence  ; 
when  traces  of  soda  are  present  the  colour  is  green. — A.  R. 


Action  of  Cuibon  Bisulphide  on  Clay — Pro/luclivn  of 
Carbon  Oiysulphide.  A.  Gautier.  Compt.  Rend.  107, 
911  —  013. 
A  rontiEo.viN  tube  is  filled  with  kaolin,  previously  calcined 
at  a  red  heat,  and  jilaccd  in  a  combustion  furnace  heated  to 
a  white  heat,  the  air  replaced  by  CO.,,  ana  a  current  of  di-y 
CS.,  then  passed  over  the  kaidin.  The  gas  which  leaves  the 
tube  consists  of  60 — 64  per  cent,  of  carbon  oxysulphidp, 
:i5 — 39  per  cent,  of  CO,  traces  of  HoS  and  COo,  and  the 
remainder  of  "  sulphocarbonic  acid "  (probably  meant 
for  carbon  bisulphide).  I'he  higher  the  temperature 
the. more  COS  is  formed.  The  gases  traverse  a  flask  cooled 
with  ice  water,  where  most  of  the  CSa  is  deposited;  they 
are  then  washed  in  caustic  potash,  which  removes  HoS  and 
C0.>,  whence  thej-  pass  through  a  column  of  acid  cuprous 
chloride  to  absorb  the  CO.  Any  remaining  traces  of  CSj 
are  then  removed  effectually  by  alcoholic  aniline,  and  the 
gas  is  finally  passed  over  pumice  stone  saturated  with 
sulphuric  acid.  It  is  then  perfectly  pure  COS.  The  residue 
in  the  tube  is  found,  on  carefully  breaking  the  latter,  to 
contain  at  the  extreme  eiul  brilliant  white  crystals  of 
sulphide  of  silicon.  In  place  of  the  kaolin  there  is  a  sub- 
stance of  a  leaden  appearance  in  which  numerous  \'ery  hard 
crystals  are  embedcled.  The  latter  emit  ILS  in  moist  air. 
Water  acts  on  them  with  difficulty  and  gives  gelatinous  silica 
and  alumina.  It  appears  likely  that  sulphur  has  taken  the 
place  of  O,  and  a  kind  of  sulphosilicate  of  alumina  has  been 
formed.  When  carbon  bisulphide  is  passed  over  ignited 
alumina  very  little  COS  is  formed.  The  gas  is,  however, 
obtained  almost  pure  by  passing  the  vapour  of  sulphur 
over  p.  mixture  of  alumina  and  charcoal  at  a  white  heat. 

—A.  R. 


Salt  Beds  in  New  South  Wales.     "  S)dney  Daily 
Telegraph,"  November  28,  1888. 

Winr  may  be  a  discovery  of  great  value  has  been  made  at 
Ellalong,  near  Ivlaitland,  and  about  16  miles  from  Allandale 
station.  There  a  deposit  of  crystallised  salt,  4  ft.  thick  in 
places,  has  been  found,  and  it  is  expected  that  a  body  of  rock 
salt  will  be  reached  below.  Mr.  Hilton,  an  expert,  expresses 
the  opinion  that  a  similar  deposit  i\ill  be  discovered  at 
Ellalong.  Something  like  100,000  tons  of  salt  per  annum 
are  used  there,  and  the  price  is  5/.  10s.  per  ton.  Thus, 
such  a  discovery  would  be  of  great  value.  A  syndicate 
has  secured  -lUU  acres  of  the  land,  and  the  value  of  the  latter 
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Improvements  in  the  Method  of  and  Apparatus  for 
Manufacturimj  Hijdraled  Phosphates  and  in  Recoreriny 
By-products  thenfrom.  L.  (1.  G.  Daudenart,  Brussels, 
Belgium.     Eng.  I'at.  17,181,  December  14,  1887.     llrf 

The   phosphate   to  be  treated  is  in  all  cases  first  washed 
with  water  to  dissolve  out  all  soluble  matter,  and  to  remove 


the  lighter  earthy  impurities.  It  is  then  treated  with  hydro- 
chloric acid  from  a  subseijuent  operation  forming  a  solution 
of  calcium  chloride  and  acid  phosphates  of  lime.  To  this 
is  added  magnesium  hydrate,  whereby  the  bicalcmm  hydrated 
phosphate  is  precipitiited  and  calcium  and  magnesium 
chlorides  remain  in  solution.  Magnesium  carbonate  is  added 
and  carbonic  acid  gas  passed  in  under  a  pressure  of  two  to 
three  atmospheres,  the  whole  of  the  lime  being  rapidly  thrown 
down  as  carbonate,  the  solution  now  containing  only 
magnesium  chloride.  The  inventor  states  that  the  con- 
version is  nmch  more  rapidly  effected  in  this  manner  than 
if  magnesia  be  merely  suspended  in  the  liquid  and  carbonic 
acid  gas  passed  in.  The  chloride  of  magnesium  solution  is 
evaporated  until  it  has  the  composition  MgCU  +  nH^O, 
this  is  thrown  in  regulated  quantities  and  at  regular 
intervals  upon  the  red-hot  sole  of  a  special  basin-shaped 
orm  of  furnace.  Hydrochloric  acid  is  at  once  given  off, 
associated  with  1 6  molecules  of  water,  and  this  is  again 
used  in  the  first  process.  The  anhydrous  magnesia  re- 
maining can  either  be  re-bydrated  by  boiling  with  water  at 
a  pressure  of  two  or  three  atmospheres,  or,  if  overheated, 
dissolved  in  hydrochloric  acid  and  the  chloride  worked  up 
again.  Hydrated  magnesia  may  also  be  obtained  from  sea- 
water  by  treating  with  lime,  and  hence  the  manufacture  of^ 
hydrated  bicalciura  phosphate  may  be  united  with  the 
extraction  of  magnesia  from  this  source. ^S.  G.  R. 


IniproL-ements  in  the  I'reatment  of  Alkali  Waste  to  obtain 
Sulphuretted  Ilydruyen  and  other  Products,  and  in 
Apparatus  Kmployed  to  obtain  these  Substances.  Jas. 
Hargreaves,  T.  Robinson,  and  Jno.  Hargreaves,  Widnes. 
Eng.  Pat.  1371,  January  30,  1888.     6rf. 

I.  Alkali  waste  is  mixed  with  sufficient  clay  "to  combine 
and  form  cement  with  the  lime  contained  in  the  waste." 
The  mixture  is  formed  into  bricks,  which  are  placed  in  a 
series  of  chambers,  superheated  steam  being  passed  through 
the  mass,  in  order  to  drive  oil'  the  sulphur  as  sulphuretted 
hydrogen.  The  heating  of  the  mass  is  then  continued  to 
form  cement. 

II.  Oxidised  alkali  waste  is  mixed  with  both  coal  and 
clay  before  heatiug,  in  order  to  reduce  the  sulphur-oxygen 
compounds  to  sulphides. 

III.  If  it  be  intended  to  treat  alkali  waste  with  carbonic 
acid  in  order  to  obtain  sulphuretted  hydrogen,  a  chamber 
is  employtd,  with  a  series  of  shelves  placed  one  above 
another,  and  upon  which  shelves,  by  mechanical  means, 
the  waste  is  constantly  moved,  so  as  to  expose  fresh 
surfaces  to  the  carbonic  acid.  The  waste  is  allowed  to  fall 
from  one  shelf  to  another  below,  whereas  the  carbonic  acid 
passes  through  the  chamber  in  an  opposite  direction. 
After  carbonation  the  waste  is  exposed  to  the  air,  in  order 
to  oxidise  any  undeomposed  sulphides  to  sulphate.  The 
latter  is  removed  by  washing,  and  the  residue  intimately 
mixed  with  clay.  The  mixture  is  heated  with  highly 
superheated  steam,  whereby  carbonic  acid  is  liberated, 
which  is  caused  to  act  on  fresh  alkali  waste,  while  cement  is 
pioduced  at  the  same  time. — S.  H. 


Iniprooenients  in  Treatiny  Sulphides  of  .Sodium  and 
Potassium  to  obtain  Sulphuretted  Hydrogen,  and  i?i 
Apparatus  Employed  therein.  A.  M.  and  J.  F.  Chance, 
Oldbury.     Eng.  Pat.  1495,  February  I,  1888.     8rf. 

PoTAssiUiM  or  sodium  sulphide  is  dissolved  or  mixed  with 
water  and  introduced  into  a  series  of  vessels  connectei  by 
pipes,  and  furnished  with  inlet  and  oullet  ways.  Gases 
rich  in  carbonic  acid,  preferably  ga^es  from  a  closed  limy- 
kiln,  are  then  pumped  into  the  first  vessel  of  the  series. 
The  carbonic  acid  at  once  decomposes  ;he  sulphide, 
sniphuietted  hydn.gen  being  evolved,  which  is  driven 
forward  into  the  secnd  vessel,  where  it  meets  with  further 
quantities  of  sulphide,  whereby  it  is  dissolved  with  the 
production  of  sulphydrate.  The  gases  finally  issuing  from 
the  last  vessel  contain  no  sulphuretted  hydrogen,  and  are 
allowed  to  escape  into  the  air.  Gradually  nearly  all 
the  sulphide  is  decomposed  in  the  first  vessel,  when  the  car- 
bonic acid  acts  on  the  sulphydrate  in  the  second  vcs.sel, 
the   evolved   gases   rich    in    sulphuretted    hydrogen    being 
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conducted   to  a  f^sholder.     As   soon   as  the  evolution  of 

suliiliiiri'tti-il  hydroircii  diminislies,  the  giises  lire  agiiiii 
imssi'd  tliiou^'h'a  vessel  tilled  wiili  sulpliiile  foi-  llie  |iurpose 
of  t'oriiiin;;  sii'pln  drale  mid  so  toitli.  Tlie  uiipiiriitiis 
eiiiiiliivid  is  <leseril)eil  in  Kiig.  I'lit-  SlJtilJ,  of  18HT  (this 
Jouru'ul  1S8S,  :ilO).— 8.  H. 


ItHproreiHfHls    in    Miikiny   Suli'hidf  of  Zinc.     J.   Wilson, 

Leith.  Eiig.  Tiit.  151(i,  Fe'criiiiry  -J,  18SS.  4./. 
A  soi.fTios  of  so  lium  sulpliide  free  from  carbniiie  iieiii  is 
used  fur  |uvei|)atiiif;  zinc  sail-  In  pindnie  zinc  sulphide.  The 
sulphide  of  Mula  made  hy  eaieining  snlpliale  if  soda  with 
ecial,  may  be  freed  Ironi  carhomc  acid  by  tivalnieiit  wiih 
sulphate,  chloride  or  sulphide  of  lime  or  magnesia,  or  with 
sulphide  or  chloride  of  hariiim  or  stionlium.  The  sulphide 
of  sodii  may  also  he  obtained  free  from  earbonic  acid  by 
mixing  the  sulphate  of  soda  with  sulphate  of  lime,  barium, 
or  stnuitiiini  before  ealoiiiing  it  with  eoiil.  or  the  siilphiiU' 
of  sodn  may  be  made  by  tivatiin;  sulphate  ot  soda  with 
sulphide  of  lime,  barium,  or  strontium. — E.  K.  li. 


ImpnniiiiKHt.i    in    tin-    Miinn/eirliiif  of  Chlviiiir.     11.    W. 

Dencoii    anil    V.    llurter,    Wiilnes.       Kiig.    I'at.    -.'lOJ, 

February  II,  18HS.  «</. 
This  invention  relates  to  the  Deacon  ]iideess,  wherein 
chlorine  is  produced  from  hydrochloric  acid  gas  by  means 
of  o.\y;;eii  mid  a  catalytic  substance.  It  has  been  found 
that  it  is  of  great  aiivaiitage  to  introduce  the  hydrochloric 
acid  gas  inm  the  decomposer  in  as  dry  a  condition  as 
possible.  Ill  oriler  to  secure  the  dry  condition  of  the  gas, 
the  mixture  of  hydrochloric  acid  and  steam,  as  given  otT 
during  the  process  of  manufacturing  salt-cake,  is  first 
cooled  cnil  afterwards  made  to  ascend  a  lower,  where  it 
meets  with  a  descending  ;trcam  of  strong;  sulphuric  aciil. 

— y.  H. 


I 'nprovriiwnts  coniiecleit  ipit/i  tlic  Maiiiif'iiclurr  of  Chlorine. 

H.  \V.  Deacon  and  K.  Hurler,  WidiiJs.     Eug.  ]'at.  2311, 

Kebruuiy  l.i,  1888.  6d. 
TilK  gases  passing  out  of  a  decomposer  used  iu  the  Deacon 
chlorine  process  always  contain  snme  hydrochloric  acid, 
which  has  passed  iindecomposcd  throuuh  the  apparatus. 
It  was  customary  to  remove  the  hydrochloric  acid  by 
washing  with  water,  but  the  aqueous  acid  thus  produced 
was  so  dilute  as  to  be  valueless.  It  is  now  proposed  to 
remove  the  hydrochloric  acjd  by  bringing  the  gases  into 
intimate  contact  with  •'  Wcldon  mud."  The  latter  readily 
absorbs  the  hydrochloric  acid  gas,  thereby  evolving  chlorine. 
In  order  to  carry  out  this  intention,  Wcldon  mud  is  run 
down  a  tower,  lilcd  with  flint,  whereas  thi;  ga^es  from  the 
decomposer  pass  upwards  through  the  tower.  The  amonnt 
of  Wcldon  mud  run  down  is  so  regulated  as  to  leave  a 
little  manganese  dioxide  undissolved.  The  resulting  black 
liquid  is  ultiu;atelv  worked  oft' in  an  ordinary  Wcldon  still. 

— S.  II. 

Improremcntt!  in  the  Miinttfitrturf  (f  SiiJ jthnrir  Anhifdridc, 
and  Appdrohi^  to  tir  J-Jniptoi/rd  tlivrt-iii.  K.  H.  Ellice- 
Clark,  lAjiidon.     Eug.  I'at.  3110.  March  1,  1888.     »d. 

Puiti:  dried  oxygeu  gas  is  pumped  through  a  pyrites, 
brimstone,  or  other  sulphur  burner  iu  sufBcieut  quantity  to 
burn  all  the  sulphur  into  sulphurous  uuhydridc,  and  further 
to  convert  this  into  sulphuric  anhydride.  The  burner  is 
closed  to  prevent  any  admission  of  air,  and  is  provided  with 
couceutrating  paus  for  the  utilisatiou  of  the  waste  beat. 
The  mixture  of  sulphurous  anhydride  and  oxygen  i^  passed 
through  a  chamber  in  which  any  ilust  is  dcjiosiled,  and 
then  through  a  series  of  tubes  filled  with  material  which 
exerts  a  catalytic  action,  preferably  platinised  asbestos, 
the  temperature  being  carefully  regulated.  The  sulphuric 
anhydriile  formed,  mixed  with  traces  of  sulpluirons 
anhydride  and  oxygen,  is  condensed,  and  the  last  traces 
of  sulphuric  anhydride  then  removed  by  passage  through 
concentrated  sulphuric  acid.  The  residual  sulphurous 
anhydride  and  oxygen,  if  any,  pass  back  again  through  the 
pump.     A  drawing  of  the  apparatus  is  given. — S.  G.  I!. 


Improvements  in  Treating  the  Liquors  knoini  as  Yellow 
Liqnors  drainint/  from  AtkaU  W'o.str  f/riips  to  vhtoin 
Snlphnn-llftl  Iii/dro(jfn,  tttid  in  Apparalns  Emiiltnifd 
thirein.  A.  M.aiid  J.  F.  Chance,  Oldburv.  Eng.  rat.:U.SL', 
.March  2,  1888.     t.i/. 

TlIK  yellow  liipiors  which  cimtaiu  calcium  sulpliy drale, 
together  with  polvBulphides,  arc  placed  in  closed  vessels  and 
treated  with  gases  conlaining  carbonic  acid  in  the  inaniu-r 
described  in  Fjig.  I'al.  SliliG  of  1887  (this  .louriial,  Ks.sy, 
2111).  The  yellow  liqiicus  may  be  also  worked  up  aliuig 
with  alkali  waste,  by  iiiixiiig  the  hitter  with  yellow  liquors 
instead  of  with  water,  and  carbonaling  the  two  together. 
— S.  11. 

Imprvceminls  in  the  ilanufurtnrc  if  Sntphiiln  of  Sodium 
vr  of  Snlphidc  of  Votassinm  from  their  respective 
Sulphates.  F.  11.  Uossage  and  T.  T.  Mathicson,  Widncs. 
Eng.  I'at.  3218,  March  2,  1888.     4d. 

Tin:  object  of  this  invention  is  to  nianufiietuic  alkaline 
sulphides  from  their  snlphalcs  ^\  itliout  destroying  the  lining 
of  the  furnace  in  whicn  the  reduction  is  iicrformed.  For 
this  ]inrpose  the  inventors  add  to  the  mixture  of  sulphate 
of  soda,  or  sulphate  of  potash,  and  coal,  a  sulhcicnt  quanlitv 
of  sodium  chloride,  the  presence  of  which  prevents  the 
injurious  action  of  the  sulphide  on  the  liuing.  Eight  parts 
of  common  salt  to  20  parts  of  the  sulphate  are  generally 
found  sufficient.  The  mixture  of  sulphide  and  salt  formed 
by  the  fusion  in  the  furnace  may  be  drawn  into  open 
vessels  and  cooled  before  lixiviation  without  danger  of 
oxidation.  The  mass  is  theu  lixiviated  and  the  solution 
worked  up  for  various  purposes. — S.  H. 


Improvements  in  the  Mttnufueture  or  Production  of  Sodium^ 
Mctn. Sulphite.  A.  Boake,  F.  G.  A.  Koberts,  A.  Shearer, 
and  W.  K.  Giles,   .Stratford.     Eug.  Pat.  4262,  March  20, 

1888.     »d. 

Sdi.i'IIUu  dioxide  gas  is  paesed  through  a  solution  of 
sodium  carbonate,  bicarbonate,  or  hydrate.  The  solution  is 
kept  at  from 'lie' F.  to  the  boiling  point  of  the  liquid, 
preferably  gently  boiling.  When  the  gravity  of  the  liquid 
is  about  1' 450,  and  no  more  sulphur  dioxide  is  absorbed, 
the  solution  is  run  off,  cooled,  and  allowed  to  crystallise. 
— S.  G.  ]{. 

Ohtaining  Sulphur,  .^c.  F.  B.  Uawes,  Stratford.  Eng. 
I'at.  laa.'i,  March  22,  1882.  (Second  Edition.)  Amended 
November  2,  1888.     llrf. 

The  emendations  consist  in  the  deletion  of  part  of  the 
second  claim,  and  the  whole  of  the  third  and  sixth  claims, 
relating  to  apparatus  for  purifying  carbon  dioxide  ;  for 
treating  hydrogen  sulphide  with  iron  oxide  to  obtain  free 
sulphur ;  and  also  to  the  use  of  by-products  obtained  by  such 
processes.     (.SVc  this  Journal  1882,  4.54.)- O.  II. 


Apparatus  or  Applianres  in  ccmbinat'on  with  Furnaces  for 
Roasting  Pyrites  and  otiier  Minerals  containing  Sulphur, 
for  (^oolinij  the  Sulphurous  Gases  yiven  nfl'  therefrom, 
H.  Albert,  C.  Fcllner,  and  C.  Ziegler,  Bockenheim, 
Germany.     Eug.  I'at.  I.'),y80,  Xovember  5,  18B8.     8rf. 

The  very  hot  gases  issuing  from  the  burners,  which  are 
often  injurious  to  both  Glover  tower  and  chamber,  are 
passed  on  their  way  to  the  Glover  tower  through  a  brick 
chamber    subdivided    by   a    partition    and   furnished  vvith 

ranges  of  pipes.  The  pipes  are  |  |jj  shaped,  and  the  gases 
pass  over  them  in  a  descending  and  ascending  direction,  and 
in  the  reverse  "ay  to  that  in  which  the  air  or  other  cooling 
medium  travels  within  them.  The  heat  thus  taken  up  may- 
be utilised  for  heating,  drying,  evaporating,  or  other  pur- 
jioscs.     The  siiecification  is  furnished  with  plans. — S.  G.  K. 
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IX.-BUILDINa  MATERIALS,  CLAYS, 
MORTAES,  AND  CEMENTS. 

PATENTS. 

Improvements  in  and  connected  with  the  Manufacture  of 
Cement,  and  Apparatus  fur  Use  therein.  W.  Joy, 
Norihflcet.  Eng.  Pat.  1978,  February  9,  18S8.  Ud. 
The  patentee  charges  oement  kilns  partly  with  a  mixture 
of  slurry  and  fuel,  and  partly  with  slurry  unmixed  with 
fuel.  The  constituents  may  be  used  either  wet  or  dry.  The 
kiln  is  started  and  then  feeding  continued  accordmg  to 
Eng.  Pat.  91.54  of  1885,  or  15,751  of  18S5  (,th>s  Journal, 
1886,  ."27),  until  the  lower  portion  of  the  charge  is  conyerted 
into  a  "  clinker."  After  this,  feeding  is  continued  alternately 
■with  a  mixture  of  slurry  and  fuel,  and  with  neat  slurry, 
whereyer  a  glo\y  appears  on  the  surface.  The  relatiye 
(juantities  of  mixture  to  neat  slurry  are  decreased  as  the 
kiln  fills  up.  When  a  kiln  has  been  sufiBcieutly  charged  it 
is  allowed  to  burn  out. 

In  preparing  the  slurry  the  chalk  is  crushed  by  passmg 
through  rolls  and  then  run  into  the  pan  of  an  edgc-runiier 
mill.  °The  clay  to  be  mixed  with  the  chalk  is  placed,  with 
or  without  water,  in  the  pan.  and  the  mixture  passes  through 
the  perforated  or  grated  bottom  into  a  chamber  below', 
where  it  is  further  mixed  by  means  of  stirrers.  From  this 
chamber  it  passes  into  a  "horizontal  cylinder,  where  it  is 
still  further  mixed  and  along  ^yhich  it  is  propelled  by  means 
of  screw-Uke  arms.  It  may  then  be  delivered  on  to  rolls  or 
mill-stones,  or  taken  direct  to  the  drying  floors. 

In  the  drying  of  the  slurry  the  products  of  combustion 
from  the  kilns  are  utilised. — T.  L.  B. 


Improvcmeuts  in  and  relating  to  the  Manufacture  of  Lime 
and  of  Natural  and  Artificial  Cements.  M.  H.  Heys, 
Swauscombe.  Eng.  Pat.  1980,  February  9,  1888.  6rf. 
Altekxatk  layers  of  fuel  and  raw  material  are  packed  in 
the  kiln  and  the  charge  burnt  from  the  top.  As  soon  as 
the  fuel  is  burnt  through  to  the  bottom  the  eye  of  the  kiln 
is  closed  to  preyent  access  of  air.  After  cooling  the  mass 
is  slaked  ;  the  portions  remaining  unslaked  may  then  be 
ground  and  used  as  plaster,  and  the  line  portions  may  be 
mixed  as  a  slurry  with  silicious  material  and  recalcined. 

— T.  L.  B. 


Improvements  in  the  Mamtfacture  of  Artificial  Stone, 
J.  Biuntou  and  L.  Griffiths,  London.  Eng.  Pat.  2803. 
February  24,  1888.  6d. 
Cklshed  granite,  slag,  or  limestone  is  mixed  with  an 
alkaline  silicate,  an  alkaline  carbonate,  au  acid  (such  as 
azotic,  sulphuric,  acetic)  and  hydraulic  lime  or  Portland 
cement.  Tbe  compound  can  be  formed  in  moulds.  When 
hard,  the  blocks  may  be  immersed  in  a  bath  of  silicate  of 
soda  or  potash  for  about  48  hours  to  still  further  harden 
them,  after  which  they  are  dried.  Colouring  matters  may 
be  introduced.  Metal  bars  or  the  like  may  be  imbedded  in 
the  material  to  give  strength. — T.  L.  B. 


X.-METALLURaY,  MININa,  Etc. 

On    the   Accuracy  of  the   Jjrij  Assaij  for  Silver.     Dingl. 
■Polyt.  J.  270,468—471. 

See  under  XXIII.,  page  137. 


Cyanide  of  Potassium  as  a  Lixiviation  Agent  for  Silver 
Ores  ai'id  Minerals.    L.  Janin.    The  Eng.  and  ilin.  Journ. 
46,  548—549. 
This  paper  consists  of  a  description  of  a  series  of  experi- 
ments undertaken,   in   eonseijuence  of  contradictory  siate- 


ments,  to  ascertain  the  solubility  of  silver  and  some  of  its 
compounds  in  solutions  of  potassium  cyanide.  Sulphide  of 
silver  dissolved  to  the  extent  of  30  per  cent.,  when  submitted 
to  an  excess  of  a  1  per  cent,  solution  for  12  hours  at  a 
temperature  of  about  35°  C.  Under  similar  conditions  the 
solubility  rapidly  increased  as  the  solution  was  made  more 
concentrated,  until  10  per  cent,  was  reached,  when  98-5  per 
cent,  of  the  sulphide  was  dissolved.  With  a  20  and  a 
25  per  cent,  solution  the  amount  dissolved  was  99 '8  per 
cent.  In  the  presence  of  oxide  and  other  compounds  of 
copper  the  solubility  was  reduced.  Cement  silver  was  next 
tried,  and  it  was  found  that  as  the  strength  of  the  solution 
increased  the  solubility  decreased,  24-7  per  cent,  dissolving 
in  .500  cc.  of  a  i  per  cent,  solution  after  12  hours,  whilst 
only  17' 6  per  cent,  dissolved  in  the  same  time  in  a  similar 
quantity  of  a  25  per  cent,  solution.  The  explanation 
suggested  is  that  more  hj-drogeu  is  liberated  in  the  stronger 
solutions  and  causes  stronger  polarisation.  Samples  of 
various  silver  ores  were  then  experimented  upon  with  a 
5  per  cent,  solution,  and  the  results  are  given  side  by  side 
with  the  results  obtained  by  Uusseii's  process.  In  19  out 
of  the  22  cases  cited,  an  advantage  is  shown  over  the  latter 
method,  in  some  cases  two  or  three  times  the  amount  of 
silver  being  extracted.  As  a  rule  the  advantage  is  greatest 
when  the  ores  are  base.  When  the  ore  is  roasted  and 
chloridise  1  the  cyanide  solution  possesses  a  slight  advantage 
o\er  hyposulphite.  Cyanide  dissolves  considerable  quantities 
of  gold  from  raw  and  roasted  auriferous  pyrites,  and  experi- 
ments on  a  few  tailings  showed  a  superiority  of  the  cyanide 
method  over  Russell's  process  in  this  respect. 

The  author  recommends  the  use  of  cyanide  for  silver 
extraction,  and  the  electrolytic  method  for  obtaining  the 
silver  from  solution,  potassium  sulphide  and  flowers  of 
sulphur  beiug  impracticable.  The  following  objections  to 
the  process  are  pointed  out  : — 1.  The  poisonous  quality  of 
the  solution.  2.  The  solution  when  strong  is  e.Tsily  decom- 
posed by  exposure  to  heat  and  air.  3.  The  excessive  cost 
of  the  chemical.  4.  Its  great  solvent  powers  for  base 
metals.  This  last  objection  is  the  onl}'  valid  one,  and  is 
more  emphatic  with  roasted  than  with  raw  ores.  But  even 
this  can  be  overcome  by  first  washing  the  roasted  ore  with 
water,  leaching  with  hyposulphite,  and  using  the  cyanide 
only  to  extract  a  further  quantity  of  silver. — A.  W. 


The  Oxidation  and  Cleansing  of  Tin.     L.  Tignon.     Compt. 
Rend.  108,  96—98. 

CitYSTALLixii  tin,  which  has  been  deposited  upou  zinc 
from  neutral  solutions  of  stannous  or  stannic  chlorides, 
contains,  after  a  few  days'  exposure  to  the  air,  a  fourth  or 
third  of  its  weight  of  stannous  oxide :  its  surface  being  coated 
with  oxide  it  does  not  fuse  when  heated,  but  burns  like 
tinder.  The  same  properties  are  to  be  observed  in 
powdered  tin,  made  by  shaking  molten  tin  in  a  wooden 
box. 

This  throws  light  upon  the  necessity  for  the  use  of  zin? 
chloride,  ammonium  chloride,  resin,  &c.  in  tinning  and 
soldering.  For  if  the  infusible  tin  be  heated  with  solid 
zinc  chloride  a  bright  button  and  a  brown  dross  are 
obtained ;  the  latter  is  soluble  in  water  with  formation  of 
a  white  precipitate,  which  dissolves  in  hydrochloric  acid, 
giving  stannous  chloride.  Again,  if  infusible  tin  be  heated 
with  ammonium  chloride,  ammonia  is  evolved  and  stannous 
chloride  formed : 

SuO  +  2  NHjCl  =  2  XH3  +  tsu("U  +  H,U. 

It  is  evident,  then,  that  the  use  of  these  fluxes  is  to 
dissolve  the  oxide  of  tin  and  obtain  a  bright  surface.  This 
shows  that  tin  is  notably  osidised  in  both  dry  and  moist 
air  at  the  ordinary  temperature.  (^Compare  this  Journal 
1889,  62.)— A.  G.  B. 


Alloys.      W.  Chandler  Roberts- Austeu.     J.  Soc.  Arts,  36, 
1111^1118;   1125—1133;   1137—1146.      Three  Cantor 
Lectures. 
The    lectures  commence   with   a   sketch  of  the  early   in- 
vestigations on   alloys,  and  the  development   of  views   in 
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respect  to  their  coimtitution  from  the  time  of  Reaumur  in 
172-.'  to  that  iif  Matlhiess.-n  in  IStJll.  Hi-aiimur,  who 
studied  llu-  nnilocuhir  change  produeeil  in  u  nielul  by  lieat, 
expluiued  tin-  liardeuing  of  steel  b_v  slating  that  when  hot 
Bleel  is  rapidly  eooled  the  "sulphur  and  sails"  eanncit 
return  to  tlie  molecules,  but  remain  in  the  interstitial  spaces, 
whieh  eomes  very  near  to  the  moilern  view  thil  a  metal 
may,  nmler  certain  conditions,  jiass  tVoni  one  allntropie  state 
to  aiuither.  Mussehi-nbriiek  examined  the  cohesion  of 
ullovs  and  made  evperimenls  on  their  tensile  strenf;th,  aJid 
pointed  out  in  the  early  part  of  the  IKtIi  century  the 
importance  of  working  on  the  tcnac'ty  of  metals.  Duhainel 
appears  to  have  been  the  first  to  show  the  necessity  oV 
usit);;,  for  experiment,  pure  iniiterials,  and  Kegnault  showed 
that  the  specitic  heat  of  certain  fusible  alloys  was  f,'reater, 
near  loo  .than  the  mean  specitic  luat  of  their  constituents. 
Matthicssen's  very  imporlant  work  on  the  electrical  resis- 
tance of  metals  and  alloys  led  him  to  the  conclusion  that 
metals  exist  in  many  eases  in  alloiropic  forms. 

Alloys  can  be  produced  in  three  ways  : — (1)  by  fusion  ; 
(-2)  by  compression  of  the  powders  of  the  constituent  metals  ; 
(3)  by  electro-deposition.  The  followinj;  metals  evolve 
heat  when  united  by  fusion  : — aluminium  and  copper, 
plutinuni  and  tin,  arsenic  and  antimony,  bismuth  and  lead, 
{fold  and  just-melted  tin;  while  lead  and  tin  in  uniting 
absorb  heat.  Ki|nivalent  proportions  of  the  |>owders  of  tin, 
lead,  and  bismuth  mixed  with  eight  equivalents  of  mercury, 
produce  a  reduction  in  temperature  from  +  17'C.to—  ID' C. 
Spring's  work  on  the  production  of  alloys  by  compression  was 
next  describeil.  lie  produced  by  the  compression  of  the 
powders  of  certain  metals  solid  blocks  of  the  same,  having 
the  same  physical  proi)erties  as  tin;  metals  produced  bj 
fusion  ;  thus  bismuth  became  crystalline,  &c.,  and  he  was  led 
to  the  conviction  that  alloys  could  be  produced  in  the  same 
manner.  The  powders  of  bismuth,  leail,  tin,  and  cadmium  in 
the  proper  proportions  were  compresseil,  and  an  allo\  pro- 
duced which  melted  below  KlU'  ('.  lustances  of  ihe  electro- 
deposition  of  alloys  were  given,  such  as  the  deposition  of 
brass  from  a  solution  of  copper  and  zinc  sulphates,  and  the 
production  of  red,  rose-coloured,  and  green  gold  by  using 
suitable  mixtures  of  gold,  silver,  and  copper. 

The  separation  of  the  constituent  metals  of  alloys  by 
electrolysis  has  so  far  not  been  effected,  .\fter  referring  to 
Obach's  attempts  to  decompose  sodium  amalgam,  the  author 
describes  his  own  experiments  with  alloys  of  lead  and  gold, 
and  lead  ami  silver.  I5y  melting  the  alloy  in  two  cavities 
in  a  tire  brick  eommunicathig  one  i\ilh  the  other  at  the 
biise  by  a  narrow  channel,  and  passing  a  strong  current  of 
electricity  through  it,  it  was  found  that  no  separation  of  the 
metals  took  place  even  while  the  current  was  passing  through 
the  alloy. 

The  second  lecture  is  devoted  very  largely  to  the  influence 
of  traces  of  impurities  on  metals.  0  05  percent,  of  tellurium 
eouvert-s  bismuth  into  a  minutely  crystalline  iih-iss.  0-2  ]>er 
cent,  of  bismuth  renders  gold  useless  for  Coinage.  0-01  per 
ccut.  of  antinuiuy  in  copper  spoils  it  for  the  manufacture  of 
brass — a  small  ipiantity  of  tin  or  other  impurities  reduces  the 
conductivity  of  copper  enormously,  and  so  imporlant  is 
this  commerciall\',  that  as  Preece  p(jints  out,  a  cabli;  made 
of  the  copper  of  to  day  will  carry  twice  the  number  of 
messages  that  a  similar  cable  of  less  pure  copper  would  in 
1858,  when  the  influence  of  impurities  in  this  respect  was 
not  understood.  I'rof.  Roberts-Austeu  then  describes  his 
own  recently-published  research*  on  the  effect  of  traces 
of  impurities  on  the  tensile  strength  of  gold,  and  which  is  of 
extreme  importance,  inasmuch  as  it  establishes  a  law  in 
connexion  with  the  effect  of  these  impurities,  tiold  was 
chosen  for  the  following  reasons  : — it  is  possible  to  piirjfy  it 
to  a  high  degree  ;  it  is  not  liable  to  oxidation  ;  and  the 
accurdcy  of  the  results  is  not  affected  by  tlie  presence  of 
occluded  ga.ses.  Pure  gold  has  a  ttusile  strength  of 
7  tons  per  square  inch  with  25  per  cent,  elongation,  and 
its  atomic  volume  is  lO'J.  Small  quantities  of  impurity 
about  0-2  per  cent,  w-ere  added,  and  tlu-  niclal  tested  with 
the  following  results: — 


'  Proc.  Boy.  Soc,  43,1888,425,  and  I'hil.  Ti-;ins„  179,ls8s,  ;i3'j. 


Name 
of  added 
Element. 

Tensile 
Strength. 
Tons  per 

Sq.  In. 

ElouRivtion 
per  Cent, 
(on  6  lii^.). 

Impurity 
per  Cent. 

Atomic 
Volume  of 
Impurity. 

Pota,ssium  . . 

Bismuth 

Tellurium... 

0-5 
(le-ss  than) 
u-5 
(about) 

3-88 

Not 
perceptible 

0-2 

(less  than) 

0-210 

0-138 

43-1 
20-9 
20-5 

Lead 

4-17 

4-9 

0--24U 

18-0 

Thallium  . . . 

6-21 

8-0 

0-193 

17-2 

6-21 

0-0 

(about) 
6-88 

12-» 

Qy. 

410 

0-196 
0-203 
11 '202 

16-2 

.Vntimony... 
Ciulmium  . . . 

17-9 
12-9 

Silver 

7-10 

:»-.i 

0-21)11 

lll-I 

Palladium  . . 

7-10 

32 -li 

U--205 

9-4 

Zinc 

7-04 

28-4 

0-205 

9-1 

Rhodium  . . . 
Manganese  . 

7-76 
7-99 

25-0 
29-7 

(1-210 

(about) 

0-207 

8-4 
6-8 

Indium 

7-99 

26-6 

()-'290 

15-3 

Copper 

8-22 

43-3 

0-193 

7-0 

Lithium  .... 

8-87 

21-0 

0'2lll 

11-8 

Aluminium  . 

8-87 

•25-5 

0-186 

lo'ii 

These  i-csults  prove  that  metals  having  a  high  atomic 
volume,  when  present  in  small  ipiantity,  diminish  the 
tenacity  and  extensibility  of  gold,  while  those  with  an 
atomic  volume  the  same  as  gold,  or  less,  either  increase  or 
do  not  affect  these  properties.  This  law  is  supported  by 
outside  evidence  in  the  case  of  other  metals:  thus,  iron 
with  an  atomic  volume  7  -  0  is  rendered  more  tenacious  by 
small  c|uauties  of  carbon  with  a  low  atomic  volume,  and  is 
prejudicially  affected  by  sulphur,  arsenic,  and  phosphorus, 
with  atomic  volumes  15-4,  13-3,  and  14-8  respectively. 
The  effect  of  manganese  on  iron  is  not  yet  proved,  but 
from  its  having  the  same  atomic  volume  it  may  be  surmised 
that  it  does  not  acl  prejuJicially. 

The  third  lecture  relates  chiefly  to  the  colours  of  metals 
and  some  of  the  various  means  employed  to  utilise  them 
artistically,  such,  for  instance,  as  the  production  of  a  patina 
on  metals  and  alloys  by  pickling.  Analyses  of  some  of  the 
alloys  and  the  compositions  of  some  of  the  pickling  solu- 
tions used  by  the  .Japanese,  who  are  proficient  in  this  art, 
are  given.  The  latter  all  contain  verdigris  and  sulphate  of 
copper,  and  there  may  also  be  present  vinegar,  nitre,  salt, 
and  sulphur.  The  colour  of  tlie  patina  is  regulated  by  the 
solution  used  as  well  as  by  the  impurities  in  the  metal  or 
the  coinposi'ion  of  the  alloy.  There  is  another  .lapanese 
metallic  art  which  the  author  is  desirous  of  seeing  established 
ill  this  country,  viz.,  "  mokiime  '*  or  "  wood-grain." 

It  is  made  by  soldering  together  thin  sheets  of  various 
metals  layer  upon  layer,  drilling  conical  holes  into  them, 
and  hammering  flat  or  punching  prominences  and  filing 
those  down  to  the  surface  of  the  metal,  thus  producing 
complicated  sections  of  the  banded  alloys,  and  developing 
the  colours  by  pickling. — A.  W. 


PATENTS. 


Improi'emenls  in  the  Manufacture  of  Sviliiim  and I'uhissiiiiii, 
P  M.  .lustice.  I.onilon.  From  H.  Y.  Castuer,  Xew 
York,  U.S.A.  Kng.  Pat.  7395,  June  2,  1886.  (Second 
Edition.)     6(/. 

See  this  Journal,  1686,  .W8,  and  1887,  !:4-I76. 
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Improvement'^  in  Apparatus  for  Producing  Alumijiimn  and 
other  Metals  and  tlieir  Alloi/s  and  Operating  the  same. 
\V.  L.  Wisi',  I.oudon.  From  "  The  Sclnveizerischc 
XretaUiirgische  Gesellschnft,''  Lauffen.  .Switzerland, 
tug.  Tat.  16,853,  Deceiaber  7,  1887.     8d. 

TiiK  apparatus  consists  of  an  Iron  box  or  frameivork  in 
H-hich  blocks  of  carbon  united  by  a  cement,  such  as 
coal-tar,  are  packed  sii  as  to  form  a  kind  of  crucible,  with 
a  small  channel  from  its  base  through  the  iron  case  to  the 
exterior.  This  crucible  is  ccmnected  by  suitable  means 
with  the  negative  pole  of  a  dynamo.  Inside  the  crucible 
are  suspended  a  series  of  carbon  blocks,  and  these  are 
connected  fo  the  positive  pole.  Granulated  copper  is 
inlroduceu  iuto  the  crucible  and  the  current  passed,  whereby 
the  copper  is  melted  and  becomes  the  negative  electrode. 
Clay  or  alumina  is  now  addeil.  the  positive  electrode  being 
raised  just  out  of  contact  with  the  copper.  Alumipium 
bronze  is  produced  and  can  be  tapped  tLrough  the  bottom, 
fresh  material  being  added  at  the  top.  Aluminium  can  be 
produced  by  using  alumina  alone,  and  silicon  will  enter 
into  the  aluminium  bronze  if  a  silicious  clay  be  used. 
Drawings  of  the  apparatus  are  given.— A.  W. 


An  Improved  Process  for  the  Mahufielnre  of  Sod'iim 
H.  S.  Blackmore,  Mount  Vernon,  U.S.A.  Ens.  l^'t. 
15,156,  October  22,  1888.     C(/. 

The  following  mixture  is  heated  in  an  iron  cylinder  to  dull 
redness  for  20  minutes,  and  afterwards  to  a  white  heat : — 
2"'5  parts  of  calcium  liydrate.  .'il' 1  parts  of  ferric  oxide, 
30'9  parts  of  dry  sodium  carbonate,  and  10'5  parts  of 
charcoal,  or  other  carbonaceous  matter.  Caustic  soda  is 
first  produced,  and  the  organic  matter  reduces  the  fei'ric 
oxide  to  metallic  inm,  whieli  iu  turn  rcluces  the  soda  ; 
the  metallic  sodium  d'stils  off  and  is  suitably  condensed. 
The  residue  consists  of  ferric  oxide  and  quick  lime,  and  it 
is  only  necessary  to  slake  the  latter  when  the  mixture  can 
be  used  repeatedly  for  treating  fresh  quantities  of  soilium 
carbonate  and  charcoal. — A.  W. 


XI.-ELECTRO-CHEMISTEY  AND  ELECTEO- 
METALLURGY. 

PATENTS. 

Improvements    in   the   Utdisation   of    Waste  Products  from 

Electrical  Batteries.     O.  C.  D.  Koss,  London.     Kng.  Pat. 

208,  January  5,  1688.     6rf. 

The  waste  solutions  from  electrical  batteries  still  contain  a 

considerable  proportion  of  sodium  or  potassium  nitrate  and 


free  nitric  or  nitrous  acid  partly  or  wholly  dissolved  or 
decomposed.  These  partially  exhausted  acid  solutions  are 
mixed  with  about  an  equal  weight  of  bones  or  coprolites, 
and  the  mixture  allowed  to  stand  for  two  to  four  weeks, 
whereby  the  phosphate  present  is  converted  into  the  super- 
phosphate. The  undissolved  soliil  portion  is  afterwards 
boiled  in  the  resulting  phosphate  solution  and  the  whole 
evaporated  to  a  partially  solid  ma^ma.  To  the  mixture  is 
then  added  some  dry  substance  useful  as  a  manure,  such  as 
bone-meal,  powdered  coprolites,  .straw,  bran,  potassium,  or 
calcium  sulphate.  The  application  of  the  waste  products  of 
electric  batteries  in  the  stead  of  sulphuric  or  hydrochloric 
acids  is  the  pecidiar  object  of  the  patent. — V.  H.  V. 


Imprarcnients  in    the   Manuf'ai  tare  tf  Sodium^   Potassium, 

and   Metals   of  the  Alkaline  Earths,  and  in  Apparatus 

tiicrefor.       H.     H.     Lake,     London.      From    C.    Xetto, 

Dresden,   Gennanv.      Eng.   Pat.    17,412,    December    17, 

•      1887.     8rf. 

This  is  a  continuous  method  for  making  sodium  from 
caustic  and  carbon  at  low  temperatures.  The  apparatus 
consists  of  a  vertical  iron  retort  placed  iu  a  convenient 
furnace,  with  a  condenser  at  the  top,  and  with  a  hydraulic 
trap  or  other  suitable  arrangement  at  its  base.  It  is  filk-d 
to  about  one-half  with  incandescent  charcoal,  and  fused 
caustic  soda  is  continuously  fed  in  at  the  toji,  falling  on 
to  and  trickling  through  the  charcoal.  Sodium  distils 
over  and  the  carbonate  of  sodium  produced  runs  down  to 
the  bottom  of  the  retort,  and  can  be  syphoned  off  con- 
tinuou.slj-  or  ictermittently,  and  thus  prevented  from 
interfering  with  the  continuous  action  of  the  process.  By 
this  means  sodium  can  be  produced  at  a  mueh  lower 
temperature  and  more  regularly  than  when  the  carbonate 
of  sodium  is  not  removed.  A  vertical  section  of  the  plant 
is  given,  together  with  various  means  for  drawing  oil'  the 
fused  carbonate  without  admission  of  air  to  the  apparatus. 

—A.  \\. 


Improvements    in     Voltaic   Batteries.      E.   Tyer,    London. 
Eng.  Pat.  3312,  March  3,  1888.     8(/. 

This  invention  relates  to  a  electric  cell  so  arranged  that  the 
extent  of  the  contact  of  the  zinc  pole  with  the  exciting 
liquid  can  be  readily  varied  or  entirely  prevented  without 
exposure  of  the  pole  to  atmospheric  action,  and  with  constant 
maintenance  of  the  amalgam  on  the  surface.  This  is  effected 
by  placing  at  the  bottom  of  the  cell  an  annular  trough 
charged  with  mercury,  into  which  is  immersed  a  vertical 
hollow  cylinder  of  zinc.  Ovci  this  is  placed  a  bell  of  glass 
or  ceramic  ware  made  with  a  stem  projecting  upwards 
through  a  guide  hole  provided  with  a  setting  screw,  so  that 
the  bell  may  be  fixed  at  any  desired  height.  At  the  lowest 
position  of  the  bell  the  exciting  liquid  is  prevented  from 
coming  in  contact  with  the  zinc  ;  but  by  raising  the  bell 
more  or  less  a  greater  or  less  surface  of  the  zinc  is  exposed 
to  the  exciting  litjuid.  From  the  mercury  trough  an 
insulated  wire  is  led  to  a  terminal  screw.  .A  boss  arrange- 
ment may  he  fixed  in  the  centre  of  the  element  to  occupy 
part  of  the  space  within  the  bell,  so  that  on  alteration  of  the 
position  of  the  bell  there  is  less  displacement  of  the  level 
of  the  liijuid  wifhi'i  the  hell. — V.  H.  V. 


Improvement  in  the  Manufacture  of  Electrical  Dry 
Rleinents.  C.  Gassner,  juuior,  Mayence,  Germany. 
Eng.  Pat.  10,415,  July  18,  1888.     4d. 

Thk  object  of  this  patent  is  tofacilitate  the  formation  of  a  layer 
of  hydrated  oxide  of  iron  on  the  carbon  electrode  described 
in  Eiig.  Pat.  I(;,810of  1S8G  (this  Journal,  1887,  674).  This 
IS  effected  by  bringing  carbon  saturated  with  ferric  chloride 
in  some  liquid  which  shall  react  with  the  chlorine,  thereby 
precipitating  hydrateil  peroxide  of  iron.  Of  the  various 
mixtures  and  solutions  proposed  are  the  alkaliue  hydrcxides, 
ammonium  chloride,  zinc  chloride,  or  o.xide  ;  or  gine,  gelatine 
and  other  such  substances  iu  the  presence  of  an  ammonium 
salt,  so  that  the  ammonia  liberated  by  the  current  combines 
with  the  chlorine.  The  depolarisation  by  the  freshly-pre- 
cipitated hydrated  oxide  is  effective  luul  permanent. 

—V.  H.  v. 


Improvements  in  Galvanic  Batteries.  1).  Humphreys, 
New  York,  U.S.A.     Kng  Pat.  14,522,  October  9,  1888.     8(/. 

Thk  object  of  the  invention  is  the  distribution  of  a  current  of 
air  over  the  negati\e  pole  of  galvanic  cells,  and  the  agitation 
of  the  liquid  partly  by  a  mechanical  device  and  partly  by  the 
air  current.  By  means  of  a  crank-shaft,  perforated  cross 
tubes  or  rods  are  alternately  dipped  into  and  removed  from 
the  acid  liquid,  while  by  the  same  crank-shaft  a  current 
of  air  is  forced  iVtnn  a  pair  of  bellows  through  the  per- 
forations. The  poles  are  also  removable  from  the  acid 
liquid  by  a  vertical  rod,  working  on  a  cross-piece  provided 
with  a  cam  wheel.  A  bichromate  cell  to  which  this 
mechanism  is  attached  shows  a  high  electromotive  force  and 
a  low  resistance.  The  aerating  process  agitates  the  liquid, 
thus  causing  a  uniform  reduction  of  the  bichromate,  while 
at  the  same  time  the  air  not  only  removes  sedimentary 
matters,  but  also  dislodges  and  in  part  combines  with  the 
liberated  hydrogen.  The  mechanism  which  produces  the 
vertical  motion  of  the  cross-rods,  and  forces  the  air  through 
the  liquid  is  described  fully  iu  the  specification. —  \^.  II.  V. 


Vfb.  i*.  t*.!!.] 
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XII.-FATS,  OILS,   AND   SOAP 
MANUFACTURE. 

The  Teslini)  nf  Luiils.     Mcitiiip  of  Suiicly  <if  flu'iiiisls  in 
liiiiiibarg.     t_lii-ra.  Zeit.  12,  nioo. 

LANiiKiUTii  liiis  tioi'ii  caiTvin";  nut  oxpi'iiiiu'iits  for  tliu 
purpose  of  <lisei>vtTiiij;  a  metlioil  of  ili«liiij»uisliiii^'  butwocn 
onliimry  .mil  iirtitii'iiil  liinl.  The  laitcr  is  iin|>iii'te(l  fioin 
Aineriiu,  uiiil  siiiiilnr  products  are  luaniifailinvil  in  Hiirope. 
All  artitici  il  laicis  preparcil  from  vefjetalile  oils  (purified 
cottoii-suid,  espifially  earth-nnt  oil)  and  stearin  (iliiitly 
suet  pressings  obtained  in  the  niaunfaeture  of  arlifleial 
butter)  are  coarsely  crystalline  ou  solidifvinjr,  ancl  show  a 
more  or  less  polished  surface,  whereas  trne  laid,  whether 
crude  or  refined,  exhibits  a  tinely-crystalline  structure  and 
a  dull  wrinkled  surface.  When  cotton  oil  is  jiresent,  artifi- 
cial lards  slowly  turn  brown  on  the  addition  of  concentrated 
nitric  acid  of  1  4  sp.  pr.  ;  they  ^ive  an  inunediat,?  blood-red 
eolouron  treatnient  with  concentrated  sulphuric  acid,  carhiui 
di-oxitle  bein<;  evolved  at  the  same  time.  In  the  ela'i'diii  test, 
brown  drops  are  formed  in  the  crcnnbly  mass.  .Vrtificial 
lards  all  show  a  hiph  melting  point  (46  — 48"  C),  as  well 
as  n  very  lii(;h  iodine  value  (60 — 64\  and  a  very  hiuh 
specific  {jnivity  (OH62 — 0864,  at  lOU'^  (3  ).  The  quantity 
of  oleic  acid  calculated,  according  to  Darltican,  from  the 
solidification  point,  is  always  lower  than  that  obtained  by 
the  iodine  method,  whereas  with  pure  fats  we  get  the 
reverse,  or,  more  usually,  agreement  of  thi'  ^■alues.  The 
Kuropean  artificial  lards  usiuilly  contain  a  small  tpiantity  of 
borax  and  too  high  a  luMcentage  of  water.  Since  the  iii- 
vestigatiou  of  Ijrds  which  solidify  at  40'  is  ditiicult,  espe- 
cially when  the  cohuir  tests  have  to  be  applied,  Langfurth 
proceeds  in  the  fallowing  manner  ; — 1  kilo,  of  the  lard  under 
examination  is  wrappe<l  np  in  strong  linen,  and  slowly 
pres.sed  ami  filtered  at  the  ordinary  temperature  ;  a  limpid 
yellow  oil  is  obtained.  With  artificial  lanls  this  represents 
.'to — 10  per  cent.,  and  eontain.s  most  of  the  vefietable  oils. 
In  this  case  it  has  a  higher  specific  gravity  (O-OIO — O'fllS, 
at  18  ('.)  than  the  oil  obtained  from  pure  lard  (0-yi2 — 
0"'JI4  at  18^  C).  The  iodine  value  bears  a  fi.xed  relation  to 
the  specific  gravity.  The  oil  should  always  be  carefully 
filtered  and  dried  bifore  the  above  eolom'  reactions 
are  tried,  and  lomparative  tests  with  oil  from  true  lard 
should  be  carried  out.  I'Vee  fatty  acids,  too,  must  be  absiMit. 
The  usual  anal}  tical  tests  serve  for  the  detection  of  other 
vegetable  oils,  such  as  palm  oil,  cocoa-nut  tdl,  and  sesame 
oil.— F.  W.  T.  K. 


Vegetable  Fat.i.     II.  .lacobson. 


Zeits.  f.  pliysiol.  C'hcui 


TiiK  crude  fats  investigateil  were  prepared  from  the  .seeds 
of  beans,  [leas,  vetches,  and  lupines  respectively,  in  'he 
chemical  factory  of  II.  'J'rommsdorif,  in  I*>rfurt.  The  pow 
(lered  seeds  were  first  extracted  with  strong  alcohol.  The 
residue  obtained  aftc>r  expelling  alcolnd  was  next  treated 
with  ether.  After  saiionifying  thi'  fats  with  strong  soda 
lye  the  dry  soap  was  treated  with  ether,  ])etroleum  spirit, 
or  chloroform,  and  it  wa.s  found  that  these  removed  a 
considerable  (piautily  of  sour*  unkiiown  substance.  After 
ext'-actlon  with  eLher  tlie  residual  soap  was  decomposed  by 
boiling  with  dilute  hwlrochlorie  acid.  The  free  fatty  acids 
fonned  green  masses  which  were  fairly  soft  at  the  ordinary 
temperature.  On  digesting  these  with  a  little  water  and  a 
large  excess  of  lead  oxide,  a  hard  mass  was  obtained.  This 
mass  was  groinid  up  and  then  treated  for  several  days  with 
ether,  in  order  to  dissohe  the  greater  portion  of  the  lead 
salt.s.  The  residue  was  boiled  with  hydrochloric  acid  in 
order  to  obtain  the  solid  fatty  .acids. 

In  this  way  the  crude  fats  were  split  up  into  four  parts: — 
(1.)  Molhji-liipior  of  the  soap  lye.  (2.)  Kther  extract  of 
the  sodium  soap.  (3.)  Kther  extract  of  the  lead  soap. 
(4.)  Solid  fatty  acid. 

The  fat  from  beans  contained  only  a  small  quantity  of 
volatile  fatty  acid,  probably  valerianic  acid.  According  to 
the    quantity    of     phosphorus    found,    the     fat     contains 


19-2r  per  cent,  of  lecithin.  I'lolpably  a  poiiioji  of  the 
phosphorus  origiimles  from  .some  other  source  than  lecithin. 
From  tlu"  ether  extract  itf  the  sttdunn  soaj)  a  substanci'  was 
obtained  which  clo.sely  resembled  animal  and  vejietable 
cliolesterins.  The  crude  fat  contains  76  per  cent,  of  oleic 
acid  and  1 1  ■  .'>  per  cent,  of  solid  fatty  acids,  the  latter  chiefly 
consl.sting  of  palmitic  acid. 

The  fat  obtaincil  from  vetches  contains  only  a  small 
quantity  of  volatile  tatty  acids.  I.e.  Ilhin  and  cholesierin 
were  shown  to  be  present.  A  jiortiiui  of  the  fatty  acids  is 
])robably  present  in  the  form  of  compound  ethers  of 
cholesterin. 

The  fat  from  peas  contains  rather  more  volatile  fatty 
acids  than  the  two  prcci'ding  fats.  It  also  contains  lecithin, 
cholesterin,  and  another  txidy  which  is  probably  cer\  I 
alcohol.  Stearic  aclil  Is  not  present,  or  at  the  most  as  a 
trace.  The  solid  fatl\  acids  cnnsist  mainly  of  palinlti(t 
acid  and  eonlain  traces  of  a  fattv  acid  which  nndts  at 
74°— 7o°. 

The  fat  from  lupines  contaii;s  oidy  a  .small  (|Uantity  <if 
volatile  fatty  acids.  fiCclthin  and  a  considerable  iptantity 
of  cholesterin  were  found,  and  an  alcohcd  obtained  which 
was  probably  ceryl  alcohol.  The  solid  fatty  acids  chiefly 
consist  of  palmitic  acid  and  a  small  <|uantity  of  what  is 
probably  arachidic  acid. — F.  W.  T.  K. 


PATENTS. 
Tmprnremeiils    in     Machines    or    Appara'iis    fur    Tt'stini/ 

Lubricants.      A.    ,1.    Van    Alstein,   Antwerp,    liclgium. 

Eng.  l^tt.  1986,  February  9,  1888.  8d. 
In  this  patent  a  machine  is  descrided  which  is  arranged  to 
indicate  autom:itically  on  a  scale  the  lubricating  power  of 
any  sample  of  oil.  A  testing  roller  rotates  under  the 
bearing  of  one  end  of  a  compound  lever,  along  the  lurtber- 
most  arm  of  which  a  weighted  runner  is  moved  by  a  screw 
motion.  When  the  pressure  is  so  strong  as  to  prevent  the 
oil  from  any  longer  exercising  its  lubricating  action,  the 
machinery  is  automatically  thrown  out  of  gear,  and  the 
position  of  the  weighted  runner  on  the  arm  of  the  lever 
indicates  on  the  scale  the  lubricating  power  of  the  oil. 
Drawings  of  the  machine  are  given  — W.  L.  C. 


All   Improved  Mcnirial  Antiseplic    Soap.     ,1.   Thomson, 
London.     Eng.  Fat.  6939,  March  9,  18S8.     6rf. 

CAiti'.OL.VTK  of  mercury,  jn-eparcd  by  heating  yellow  oxide  of 
mercury  with  carbolic  acid  at  a  temperature  of  212"  F.,  and 
then  adding  caustic  potash  or  soda  in  excess,  or  a  bicyankle 
of  mercury,  is  mixed  with  soap  in  suitable  proportions. 
The  proportions  the  patentee  considers  advisable  are  such 
that  the  finished  soap  may  contain,  of  mercury,  for  toilet 
soap,  -'-  to  1  percent.,  for  antiseptic  soap,  1  to  3  per  cent. 

— C.  C.  II. 


All  Improved  Snap- powder,  and  the  Method  or  Means  of 
Maiiiifacliirinii  the  Same.  .1.  M.  McCalluni,  Etig,  I'at. 
9796,  July  j,  1888.     4(/. 

F.VRAKFIN  oil  (usually  about  9  per  cent,  ou  th.'  total  other 
ingredients)  is  incorporated  with  soap,  with  alkali  recovered 
from  the  manufacture  of  caustic  lye,  and  with  other  salts. 
The  mass  is  then  dried  and  ground  to  a  fine  jiowder. 

— W.  L.  C. 


XIII.-PAINTS,  PIGMENTS,  VARNISHES, 
AND  RESINS. 


Od-ahile  of  Maiiiiiiue> 


J.  Castelaz.     Hull.  Soc.  Chiiu.  50 
64.5  —  647. 


Tills  salt,  W'hich  is  used  extensively  for  mixing  with  diyjng 
oils,  is  best  prepared  by  neutralising  the  perfectly  pure 
carbonate,  free  from  lime  and  iion,  with  a  solution  of 
oxalic    acid.     When    the    oxalate   is    heated    with    oil    to 
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150°  C,  the  same  decomposition  takes  place  as  when  it 
is  heated  alone,  viz.,  carbon  monoxide  and  dioxide  are 
given  off  and  manganese  monoxide  remains  behind. 

Pisciissinsr  the  advanta<;e  oxalate  of  manganese  has  over 
other  drying  agents  for  oil.  the  author  remarks  :  Lead  oxides 
or  the  acetate  give  a  varnish  which  is  both  liable  to  crack 
and  tarnish. 

Manganese  dioxide  is  practically  insoluble  in  oil.  The 
sulphate  reijuires  a  high  temperature  for  iis  decomposition, 
and  as  in  the  case  of  the  nitrate,  the  mineral  acid  set  at 
liberty  spoils  the  quality  "f  the  oil.  Borate  of  manganese, 
otherwi.se  excellent,  has  the  disadvantages  that  the  boric 
acid,  not  being  volatile,  remains  in  the  oil.  With  the 
acetate  the  only  drawback  is  the  deep  brown  colour 
imparted  by  the  decomposition  products  of  acetic  acid. 
All  these  faults  are  avoided  by  the  use  of  oxalate 
of  manganese,  which  is  decomposed  so  readily  that  only 
a  very  slii  ht  heating  with  the  oil  is  required  to  produce 
the  desired  effect.  Generally  2—,')  per  cent,  of  oxalate 
is  needed;  rather  more  if  the  oil  is  to  be  kept  at  a  very 
low  temperature  or  is  to  dry  rapidly.  The  mixture  should 
be  heated  gently  until  the  gases  have  escaped  before  being 
boiled.-A.  R." 


On  the  Preparation  of  Phosphorescent  Sulphides  of  Calcium 
and  Strontium.  E.  Beequerel.  Compt.  Rend.  107, 
892—894. 

See  under  VII.,  page  117. 


On  the  (Chemical  Constitution  and  Industrial  Value  of 
the  Juice  of  Bassia  Latifolia  Roxh.  E.  Heckel  and 
F.  Schlagdenhauffen.     Compt.  Kend.  108,  103—10.5. 

Tins  juice  is  a  pale  pink  mass,  hard  at  the  ordinary 
temperature,  but  tiecoming  soft  when  worked  up.  It 
loses  nearly  60  per  cent,  of  its  weight  of  water  at  10.')°. 
It  was  purified  by  agitation  with  hot  water  and  dilute 
sulphuric  acid,  and  then  formed  a  soft  sticky  mass.  When 
heated  till  all  its  water  has  been  expelled  it  is  brown,  hard, 
and  transparent,  and  after  some  days  exposure  to  the  air 
bjci'mes  covered  with  white  patches,  which  dissolve  in 
chloroform  and  carbon  disulphide,  but  do  not  crystallise. 
Strong  sulphuric  acid  colours  it  yellow  and  then  brown, 
and  a  trace  of  ferric  chloride  develops  in  the  mixture  a 
fine  red  colour,  becoming  blue  on  standing,  a  reaction 
very  similar  to  that  yielded  by  cholesterin,  but  this  sub- 
stance is  not  present. 

This  gutta  yields  no  picric  acid  when  boiled  with  fuming 
nitric  acid,  and  is  not  attacked  by  strong  hydrochloric  acid, 
aqueous  potash,  or  fused  potash.  Its  formula  is  CgH,o(), 
and  its  ash  is  white,  containing  sodium  chloride,  and 
calcium  phosphate  and  sulphate. 

It  could  not  be  used  as  a  substitute  for  ordinary  gutta, 
but  if  mixed  wilh  an  equal  quantity  of  this  latter  it  might 
be  used  for  the  vessels  of  galvanic  batteries. — A.  G.  B. 


Imvrovements  in  the  Production  of  Basic  Lead  Salts  for 
Use  as  Pii/nients,  and  for  other  Purposes.  V.  M.  Lyte, 
Loudon.     Eng.  Pat.  2920,  February  27,  1888.     6d. 

Basic  sulphate  or  chloride  or  other  basic  salt  of  lead  is 
converted  into  another  basic  com])ound  of  lead  by  treat- 
ment with  a  soluble  salt,  the  acid  of  which  is  cap.ible  of 
combining  with  lead  and  forcning  the  recpiired  compound. 
For  example,  basic  lead  sulphate  may  be  converted  into 
basic  lead  carbonate  by  treatment  with  a  solution  of  sodium 
carbonate.  The  manufacture  of  basic  sulphate  of  lead  is 
described  in  previous  patents,  10,298  of  !886,  and  11,889 
of  1886.     (This  Journal  1887.  601  and  7.S2.)  — E.  E.  B. 


XIV.-TANNING,  LEATHEE,  GLUE,  AND 
SIZE. 

PATENT. 

Means  for  remoring  Lime  from  Shins,  Kips,  or  Hides,  and 
for  .Swelling  or  Puffing  the  same.  J.  Hauff,  Feuerbach, 
Germany.     Eng.  Pat.  14,889,  October  16,  1888.     id. 

An  aqueous  solution  of  "  creosotic  acid  "  is  used.  The 
*'  creosotic  acid  "  is  recovered  from  the  liquor  by  adding  an 
equivalent  of  muriatic  acid. — J.  M.  H.  M. 


XV.-AGEICULTURE,  MANURES,  Etc. 

Occurrence  of  Solid  Hydrocarbons  in  the  Vegetable 
Kingdom.     H.  Gutzeit,  Ber.  21,  2881—2882. 

The  author  has  found  crystalline  hydrocarbons  in  the  fruit 
of  the  Heracleum  giganteum  hort.  melting  at  61° — 63"  and 
66° — 71°,  and  also  in  Heracleum  Sphoudglium  L.,  and  in 
Pastinaca  satica  L.  They  were  found  to  possess  the  general 
formula  CnHon.  The  presence  of  similar  bodies  has  more 
recently  been  pointed  out  by  Abbot  and  Trimble.  (This 
Journal  1888,  758.)— J.  B.  C. 


PATENTS. 


An  Improved  Paint   or  Coaling.     P.  Molyneux,   London. 
Eng.  Pat.   6582,  May  4,  1887.     Amended   November  13, 

1888.  id. 
Tnis  amended  specification  describes  a  new  paint  for 
coaling  tanks  in  which  mineral  oil  and  turpentine  are 
stored.  It  is  composed  of  a  solution  of  some  resin  insoluble 
in  petroleum  oil  or  turpentine,  a  little  gum  arabic  and 
glycerin,  together  with  some  substance,  such  as  litharge 
or  other  metallic  oxide,  cap.able  of  imparting  body  and 
permanence  to  the  paint.  The  amendment  consists  in 
the  withdrawal  of  the  second  claim  relating  to  the  mode 
of  preparation  of  the  paint.     (This  Journal,  1888,  392.) 

— E.  E.  B. 


Improvements  in    making  Sulphide    of  Zinc.     J.   Wilson, 
Leith.     Eng.  Pat.  1546,  February  2,  1888.     id. 

See  under  VII.,  page  119. 


Munurial  Experiments  with  Concentrated  Ox  Manure. 
N.N.  Oesterreich.  landw.  Wochenblatt,  14,  26 — 27. 

Comparative  experiments,  with  manure  obtained  from 
oxen  fed  mainly  on  refuse  liquors  of  a  spirit  distillery 
(distillers'  wash)  and  with  animal  cliarcoal  superphosphate, 
were  made  with  wheat,  on  a  cold  but  humic  clay  soil,  having 
a  permeable  sub-soil.  The  superphosphate  yielded  on  the 
whole  a  product  of  better  quality ,  but  the  o.x  manure  produced 
heavier  and  moie  profitable  crops.  The  same  manure 
applied  to  turnips  gave  a  better  result  than  an  equal 
weight  (700  kilos,  per  2 '75  hectare)  of  potassio-.immouium- 
superphosphates.  Unmanured  crops  were  grown  for 
comparisons  in  each  case. — D.  A.  L. 


Experimental  Cultivation  of  Potatoes.  Reymaun,  von 
Wichelhaus,  Gascard  and  von  Donat.  Der  Landwirt 
(Silesia),  24,  92. 
Four  comparatively  new  varieties  of  potatoes,  Aurelie, 
Hermann,  Odin,  and  Kornblume,  were  cultivated  in  four 
districts,  some  older  varieties  being  grown  in  each  district 
for  comparison.  In  Zowade  they  were  grown  without 
manure  side  by  side  with  Late  Rose  ;  in  Heidehaus  on 
freshly  dunged  loamy  humic  sandy  soil  with  Richter's 
Imperator  ;  in  Norok  on  fields  ne.ar  the  Oder  with  Im- 
perator.  Flourball,  Champion,  Yellow  Zwiebel ;  in  Chmiel- 
lowitz  with  Zwiebel  and  Charlotte.  All  the  experiments 
suflfered  from  drought.  The  largest  crops  were  obtained 
in   Norok,  Zweibel    yielding    133-66:  Hermann,    116'66; 
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Imprrator,  1U8-33;  Flourball,  100;  Chnmpion  ami  Aurelio 
each  yi  'Cfi  centners  per  nior<jen  respectively,  nil  the  others 
yielded  smiiUer  crops,  in  Zonade  none  were  iihove  jl),  in 
Heidehaus  none  exceeded  .I?'),  in  Chniiellowitz  they  varied 
from  -17 Mil  to  71 -7.1  centners  per  nior-ren.  l)f  the  new 
varieties  only  Ilerniiinn  and  Anrelie  came  np  to  the  old 
ones  in  jielil.  llernianii  is  the  richest  in  starch,  liavin;;  on 
an  uveni;re  22 'S  percv-nt.  (this  characteristic  has  hcen  noticed 
by  previons  experimenters),  whereas  the  poorest  in  this 
resjiect  were  Zwicbid  with  19-G,  Hichter's  Imperator  with 
18  .'>,  Late  Uose  with  l"-ti  per  cent.  In  the  crops  of 
Anrelie,  Hermann,  Odin,  Kornhlinne,  and  Zwiebel  thi' 
tnhers  were  nuieh  smaller  than  the  original  seed  potatoes. 

The     followinj;    ri'snits    were     uhtained     under     similar 
coiulitions  in  the  field  :  — 


fouDd  far  superior,  yieldinR  tnore  uniform  crops,  with  three 
times  as  many  lon^  spikes  <m  an  avcnifre  05  metre  longer 
than  the  Kussian,  whilst  the  weight  of  the  crop  was  more 
than  double  that  of  the  Itnssian.  Moreover,  the  individual 
plants  were  nearly  twice  as  heavy,  and  the  yield  of  hemp 
nearly  three  times  as  great,  as  that  from  the  Hnssian  croi>, 
Tiie  stems  of  the  lircisgau  plants  wk'Tv  nioi'e  slender, 
smoother,  antl  less  branched  than  the  Hussian,  and  con- 
sequently the  quality  of  the  hemp  wa.s  better. — D.  A.  L. 


Variety. 

Ctr.  per  Morpen. 

Percenta^^e 
of  Starch. 

6S- 

19-4 

72'                             22'il 

70'.';                           19'7 

72-                             l!l-t 

— D.  A.  L. 


Experiments  with  lireisyait  {Baihii)  and  Hnssian  Ifimp. 
F.  G.  Stebler.  Oesterreich.  landw.  und  forstw.  Woch. 
13,331—332. 

TiiK  author  made  comparative  cultivations  of  Hreisgan  and 
Kussian  hemp  grown  on  similar  soil  under  similar  treat- 
ment. The  crops  were  compared  as  to  number,  weight, 
length,  and   quality  of  plants.     The  Breisgau    plants   were 


Thomas- Slag   aa   a    Manure.     P.  Bredt.      Der    Landwirt 
(Silesia),  24,  ■423  and  -130—431. 

The  author  has  compared  the  fertilising  value  of  Thoma.s- 
slag  containing  So  per  cent,  of  finely  pulverised  material  and 
20  ])er  cent,  of  phosphoric  acid,  with  dissolved,  18  per  cent., 
Haker-guano  Various  crops  were  grown  in  1886,  the  soil 
being  a  wet  sandy  loam.  The  result  with  sugar-beet  and 
oats  were  as  follows  : — Two  plots  of  sugar-beet  hoth  received 
2  centners  of  Chili  saltpetre  per  inorgen,  and  in  addition, 
one  had  4  centners  of  Thomas-slag,  and  yielded  143  centners 
of  roots;  whilst  the  <itlu-r  had  2  centners  of  Uaker-guano, 
and  yielded  131  centners  of  roots  ;  the  percentage  of  sugar 
being  the  same  in  the  beet  from  both.  Three  plots  of  oats 
were  grown.  Kach  received  5  centner  Chili  saltpetre  when 
the  seed  was  sown,  and  another  i  centner  14  days  after  the 
plants  appeared.  The  other  manuring  and  results  were  as 
fcdIoHS,  numbers  being  per  morgen  : — without  phosphate, 
10 'So  centner.s  of  grain;  with  1  centner  of  Baker-guano, 
11-70;  with  2  centners  of  Thomas-slag,  IT 90.  Thomas- 
slag  in  these  cases  proved  more  efficient  and  economical  than 
Baker-guano. 

In  1887  more  experiments  were  tried  with  peas,  oats,  and 
potatoes  on  a  strong  deep  loamy  soil,  aud  sugar-beet  on  a 
heavy  loam  and  on  a  slightly  sandy  soil.  The  manuring  and 
results  are  given  in  the  annexed  table,  the  (piantities  being 
per  morgen. 


I 


Plot. 


Yield  of 


Peas. 


Manuring. 


Potatoes. 


Seeds. 


Straw 
and 
Chaff. 


Tulwrs. 


Starch. 


'{ 


No  phosphates | 

10  lbs.  of  phosphoric  acid  as 
superphospiiate 

20  lbs.  do.  as  Thomas-sin^. . . 

No  phosphate : 


20  lbs.  of  phosphoric  acid  as 
superphosphate 

40  lbs.  do.  as  Thomas-sla^ . . . 


30  lbs.  do.  as  slaic ) 

10  lbs.  do.  as  su])erph()sphate   S 

20  Hts.  do.  ns  superphosphate 


Centners. 

10- s 


10-3 

10-S 

11-25 
11-35 

12-50 

13-10 


Centners. 
12-0 


12'3 
13-C 
12-1 

12-8 
12 -i; 

U-3 

15-7 


Centners. 
l.-i3 


100 
86 
S19 

1-26 
108 

87-8 

lOS-8 


Per  cent. 
20-3 


19-2 
19-4 
20-5 

20-5 
19-0 

20-1 

20-3 


Roots. 


On  Heavy  Loam. 


Roots.        Quotient. 


Centners. 
160-4 


167-6 
153-95 
142-45 

1S9-45 
187 -.13 

176-30 

204-20 


83-2 

83-1 
84-7 
83-2 

84-8 
83-4 

84-4 

85-1 


On  Ijoamy  Sand. 


Koots. 


Centners. 
81-6 


112-6 
104-65 

98-0 

114-90 
147-9 

126-4 

126-4 


Quotient. 


83-8 

86-0 
S6-5 
86-2 

86-3 
86-7 
86-0 
87-0 


The  quantities  of  ])hosphatic  manures  were  doubled  in 
the  sugar  beet  experiiiients.  The  results  speak  for  them- 
selves. With  sugar-beet,  however,  it  will  be  noticed,  the 
soluble  phosphat(r  did  best  on  the  heavy  soil,  the  slag  on 
the  light  wet  soil.— D.  A.  L. 


similar  experiments  were  made  on  smaller  plots.     The  total 
yields  in  kilos,  for  each  experiment  were  as  follows  : 


Value  of  tile  Phosphoric  Acid  in  Thomas-Stag  as  compared 
with  thai  in  Soluble  Phosphates  and  in  Jione-Meal  dc- 
prieed  of  much  of  its  Lime.  E.  Heiden.  Bied.  Centr.  17, 
798—800. 

Font  plots  sown  with  oats  and  vetches  received  each  a  lbs. 
of  nitrogen  as  Chili  saltpetre,  and  three  of  them  25  lbs.  of 
phosphoric  acid,  in  addition,  in  the  form  of  superphosphate, 
Thomas-slag,   and   bone-meal   respectively.      Two  sets    of 


Large  Plots. 

Small  Plots. 

1. 

2. 

Without  phosphoric  acid 

1245-78 

126-91 

149-52 

Thonias-slag 

1015-14 

161-96 

142-71 

Superphosphate 

1379-41 

173-36 

141-24 

Bone-meal 

1160-42 

131-14 

147-94 

— 

D 

A.  L. 
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Mtinuriat  Ej:pcriiticiils  ivilh  Thomas-Slag.     F.  Farsky. 
Bied.  Cent!-.  17,  800—803." 

He.vvv  land,  with  northern  aspect,  was  dressed  on  April  27 
with  ThoMias-slag  containing  18-95  per  cent,  of  phosphoric 
acid;  85-17  per  cent,  passed  throngh  a  |  mm.  sieve.  In 
one  case  slag  was  mixed  with  peat-dust.  Two  crops  of  oats 
were  now  taken,  the  firs',  sown  April — May  and  harvested 
September  1886;  the  second  sown  in  April  and  harvested 
in  August  1887,  w.th  the  following  results  in  kilos,  per 
10  square  meters  :  — 


Manurin?. 

1SS6. 

18J 

7. 

Grain. 

Stl-;iw. 

Gi-ain. 

Straw. 

(i-S15 
7-I7.-5 
ii-873 
--5B 
7-77* 

H-893 
13- H2 
11-855 
15-583 
13-719 

4-871 
5-435 
0-268 
5-699 
5-809 

5-SlU 

1 

11-275 

11-393 

0-4  of  slat  +  0-»3  of  peat 
O'tj  of  slas 

13-793 
12-538 

0-S  of  sla? 

12-437 

7-Ss',        liri.W 

11-352 

the  latter  was  harvested  in  August,  the  former 
the  results  were  as  follows,  numbers  being  kilos 


iu  October; 
,  per  ar  : — 


Potatoes. 

Stai-tJi. 

Large. 

Small. 

.«-30 
55 -S3 
72-11 

21-69 
22-02 
22-29 

Per  Cent. 
17-2 

17-1 

ll-31tolslatt 

17-3 

5-074  of  slag  +  2-537  of  peat- 
dust  

73 -53 

19-25 

17-3 

2-537  of  superphosphate 

07-23 

16-18 

17-2 

Mixed  Crop. 


Manure. 

Mean  Yield. 

None 

210 
•26:i 

349-5 

- 

Showing  beneficial  action  of  Thomas-slag  in  both  cases  and 
in  spite  of  late  sowing. — IX  A.  L. 


These  results  show  the  immediate  and  subsequent  benefit 
derived  from  the  dressings  with  slag.  The  peat  was  injurious 
'he  first  season  but  beneficial  the  second,  when  it  had  j 
undergone  some  change.  Both  the  yield  and  the  proportion 
of  grain  to  straw  arc  increa.sed  bv  the  larger  dressings  of 
sla^T.  Experiments  on  a  larger  scale  were  made  with 
DOtatoes.  manuring  either  with  superphosphate  containing 
17 '02  per  cent,  of  soluble  phosphoric  acid,  or  with  Thomas- 
slag,  with  or  without  peat-dust ;  and  with  a  mixed  fodder 
crop  consisting  of  vetches,  oats,  barley,  a  few  peas  and 
maize,  manuring  with  slag.  The  manures  were  sown  on 
Mav  4,  the  potatoes  on   May  6,  the  fodder  crop   May  27. 


f/op-yrutrint/  Soil,^  in  the  \eiffhl)Ourhao(I  0/  S((az  in 
Bohemia.'  .T.  C.  Lermer.  Dingl.  I'olvt.  J.'270,  •'!74  — 
.375. 

Thk  soil  on  «hiih  the  celebrated  Saaz  hops  are  grown  is 
a  diluvium  composed  of  loam,  clay,  marl,  and  various  kinds 
of  sand.  The  ajipended  analyses  were  made  on  samples  nl 
the  soil  of  the  liop  gardens  belonging  to  A.  Drehcr,  at 
Michelob,  near  Saaz,  which  has  apparently  been  tormed  by 
the  disintegration  of  basalt  rocks  containing  potaili,  soda, 
and  lime  felspars.  The  hops  grown  here  exceed  even  those 
known  as  "  Stadtgut"  in  excellence. 
In  all,  10  samples  -were  examined. 


A. —  Meciunical  Axalisis. 


Number 
of 

Stones. 

Coarse  Gravel. 

Medium  Gravel. 

Fine  Gravel. 

Coarse  Sand. 

Vine  Saiul. 

Husl. 

Sample. 

1 

O-05 

0-00 

0-08 

4-12 

39-30 

5')-55 

0-(ii 

0-31 

0-31 

13-W 

7-23 

29-21 

49-70 

3 

11-07 

11-21 

0-11 

5-14 

203 

33-80 

5S-01 

4 

0-24 

3-41 

53-23 

43-07 

5 

0-14 

0-32 

39-90 

.59-04 

C 

0  07 

0-03 

0-ls 

0-117 

27-93 

70-82 

7 

0-115 

0-07 

o-.):i 

11-00 

lo-os 

41-14 

33-23 

8 

1-27 

4:!-s5 

54-90 

n 

0-11 

n-o;i 

2-05 

17-81 

40-03 

S9-01 

10 

•- 

•- 

4-33 

10-K3 

20-91 

57-90 

The  numbers  represent  parts  per  cent,  on  the  air-dried  soil. 
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Number  of  •Sjiro|)l< 


n. — CiiKMir.vi.  Analysis  of  the  Fine  Kautiiy  Portion  {Aiu-niiiRu). 

.).        I         I.  s. 


I. 


SI'.I 

roi 


s-ss 


7'83 


7"03 


7  lis 
WOT 


7 -tit 


llyirrosropli-  wntor :i''il 

roiiibiiit*  1  whU'I- .'f'il 

HiiiiiiiN I'27 

Total 7-61 

I<(i4son  ifciiitixn 7'^1 

Minci»l  niallor ,      WW 

Total 100-tX)          100-(W     ;     lOO'OO 

•Calcium  siilphiitf 0  mi 

(^Bli-ium  i-arlionaii' /'iS 

^lairtii'sniir,  carlHinutc tS'SO 

T"lal !l-58 

(""omhintHl  silica  ainl  quartz );;i*30 

Scsquiftxidcs lii'oO 

Miiimxidc; UTtt: 

Ti>t.ll  silii'Ulcs  anil  nuart/. .  II0'36 

Sili».*.i»us  clay 

AlMitrptivc  silicates 

Abaoi^ition  4'a)ta4-ily 


2-98 

1-S7 


7-41 


2-C7 
1-75 
I'M 


S'SKi 


4-74 
2-17 
0-82 


6-71 


7tl 
93  •50 


100-(X1 


6-98 
»4-0t 


5-71 
B4-2U 


100-00 


7. 


2-31 
I'j,! 
0-1)7 


8. 


10. 


4-81 


2-61 
1-73 
0-72 


6-06 


l-(ll 
1-8S 
1-22 


S-Sll 
2-40 
l-8» 


8-34 


So- 19 


.5-00 
94-94 


100-00        100-00        100-00 


4-99 
95-01 


lOO-OO 


-r 


»-o; 

n-oi 

l)'0."» 

ll-OI 

riu 

|-(U 

■•■'0     1 

•J -so 

c-8t 

O-Ki 

o-SO    ; 

0-76 

-1- 


2-48 

60-30 
17-10 


2-47 


3-30 


0-05 
2-72 
0-92 

3-64 


O-tl.'i 

i-M 
0-88 

3-32 


ll-OI. 
•2-50 
0-8(1 

8-30 


tiO-10 
17-80 
13-18 


G'ST.O 
IWWI 
13-85 


0-04 

2- -18 
0-84 

3-12 


8 -.34 
91-fiC 


100 -on 


n-nii 
3-68 

0-92 
4-50 


(18-50 
19-80 
8-8S 


c-rso 

•JO -.50 
i2-(« 


09-30     1 

(;4-oo   1 

09-00 

64-80 

17-10 

18- so 

17-10 

l-Z-.-iO 

10-18 

12-14 

8-91 

13-3t 

97-48 


97-08 


96-05 


97-13 


95^54 


95-34 


78-00 

85-40 

8t-W 

85-10 

83-10 

83-KO 

85-60 

84-10     j 

85 -.31 

79-40 

isai 

12-08 

12-08 

11-25 

14-03 

10-84 

10-98 

n-.M  1 

10 -o;) 

16-Ot 

!i(rs 

lOfd 

94-6 

78-2 

80-0 

108-4 

86-0 

76-4 

86-4 

99-8 

'  Omitted  fixmi  total. 


t  OhvioMsIy  a  misjiriiit ;  pi-nhalily  slinnld  ln'  O'SO,  id  which  case  the  total  v.oiilil  he  8-5S. 


Kroin  these  tables  the  excellcul  i|uiiUty  of  the  soils  is 
apparent.  Tliev  slioiv  u  eonsideiable  loss  on  ignition,  a 
high  percentiifje  of  ses(|uioxides,  a  notable  proportion  of 
bases  existing;  as  absorptive  silicates,  and  u  marked  absor}*- 
tion  capacity,  indioatini;  a  state  of  advanced  disintegration, 
rendering  tbcin  adniirahlv  suiled  for  the  (is?  to  wliicb  they 
are  put. — li.  1!. 

PATENTS. 

loiproremenh  in  Manures.     F.  I.  R.  Seaver,  London. 
Eng.  Pat.  571,  .January  13,  18S8.     6(/. 

An  improved  inannre  for  preventing  phylloxera,  black  rot, 
&e.,  and  destroying  insects,  -worms,  &c.,  consisting  of  a 
mixture  of  the  carbonaceous  residue  with  the  oil  resulting 
from  the  ilistillation  of  Kimnieridge  or  other  shale,  and 
chalk,  clay,  or  sand,  together  with  10  to  1.5  jier  cent,  of 
superphosphate,  and  .'i  to  10  per  cent,  of  nitrate  of  soda. 
Salphate  oi  u;innonia  may  be  substituted  for  the  nitrate  of 
soda.— J.  M.  H.  .M. 


Process  of  C'oni^eriiiig  Insoluble  J'ltosphoric  Acid  contained 
in  Mineral  and  Petrified  Phosphates  into  avaiUible 
Phosphoric  Acid.  C  Glaser  and  C.  F.  W.  Dambmann, 
B»ltimore,  U.S..\.  Eng.  Pat.  1.1,462,  September  18, 
1888.     id. 

The  ground  pliosphate  is  treated  with  jihosphoric  acid 
containing  40  per  cent,  by  volume  of  phosphoric  anhydride. 
In  practice,  the  phosphoric  acid  may  be  extracted  from  one 
portion  of  the  mineral  and  added  to  another  porti<m  ;  .10  — 
130  part.s  of  phosphoric  acid  are  rci|nired  per  loll  parts  of 
mineral  phospliate. — .1.  M.  H.  M. 


XVI.-SUGAR,  STARCH,  GUM.  Etc. 

Notes    in   Connexion    witli    the    Manii/hctiin     iif   Starch. 
H.  Schreih.     Zeits.  f.  angcw.  f'hein.  1888,  C!l4-(i!1«. 

j   /. — Estimation  fif  the  Starch  incariinis  funds  of  drain,  and 
Valuation  of  the  latter  for  the  Manufacture  of  Starch. 

Tin;  mere  determination  of  the  total  amount  of  starcli  in  a 
sample  of  grain  is  of  little  \'al(ie,  as  no  distinction  is  made 
between   the   insoluble   and    soluble   starch,   although    the 
latter  is  useless  if  the  grain  is  to  be  used  for  making  starch. 
'■.    Also,  the  amount  of  gluten  seriously  affects  the  quantity  of 
!    starch  fibtainable  from  the  grain,  for  wliieh  allowance  must 
be  made  in  valuing  the  sample.      I'.ach  part  of  gluten  in  rice 
causes  the  loss  of  an  e(p:al  ipiantity  of  starch  in  the  course 
1    of  manufacture;  cousetiueutly,  a  sample  of  lice  containing 
I   78   per  cent,  of  starch  and  4  per  cent,  of  gluten  would  be 
I   more   vahiable  than   a   sample  containing  80   per   cent,  of 
starch  and  8  per  cent,  of  gluten,  as  74  per  cent,  of  starch 
,   could  be  obtained  from  the  former  and  only  72  per  cent, 
from   the   latter   (the  yield   being  fouiid  by  deducting  the 
I    percentage  of  gluten  frcnn  the   total  starch  in  the  sample). 
In  the  case  of  wheat  the  gluten   is   a  valuable  by-product, 
but  in  rice   it   is  so  difiicnit  to  separate  from   the   starch, 
!   and  when  separated  can  only  be  sold  for  ff^eding  or  maiiuria! 
purposes,   that  the    less  gluten    the  rice   contains   the  more 
valuable  it  is.     Owing  to  the  dilEculty  in   making  accurate 
direct  determinations    of   the    starch   in   grain,   the   authiu- 
prefers,  in  making  an  analysis  of  "  broken  rice,"  to  estimate 
the  gluten,  ash,  and  moisture,  and  determine  the  starch  by 
difference,  after  making  a  fixed  allowance  for  the  other  non- 
starchy  constituents  of   the  grain,  that  is,  fat,  sugar,  gum, 
'   and   celluhvsc.     Tlie  whole  analysis  bv  this  method  can  be 
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finished  in  fonr  lionrs,  or  considerably  less  time  than  is 
required  for  a  direct  estimation  of  the  starch  liv  the 
"  inversion "  method,  and  in  the  author's  opinion  tlie 
indirect  estimation  of  the  starch  is  ijuite  as  accurate  as  the 
direct.  For  the  direct  estimation,  l.intner's  ]irocess  is 
preferred,  Asboth's  method  for  estimating  starch  bv  means 
of  baryta  {xee  this  Journal,  18b7,  60S,  and  1888,'7")  not 
being  considered  reliable  for  all  kinds  of  grain,  the  gela- 
tinisation  of  rice,  for  example,  being  extremely  difficult  to 
effect. 

The  nature  of  the  proteins  is  also  of  considerable  im- 
portance in  valuing  rice,  as  the  larger  the  proportion  of 
them  which  are  soluble  in  alkalis,  and  are  consequently 
dissolved  in  the  preliminary  maceration  of  the  rice  with 
caustic  soda,  the  less  will  there  be  to  remove  snbsequently 
by  mechanical  means. 

//. — Eiamiualiun  of  Sttireli. 

A  weighed  quantity  of  the  starch  is  boiled  with  a  definite 
amount  of  water  till  it  is  gelatinised,  and  the  hot  paste  is 
then  poured  into  a  jiorcelain  basin  just  large  enough  to  hold 
it.  When  cold,  it  must  be  noticed  whether  the  paste  is 
solid  or  snfticiently  liquid  to  run  out  if  the  basin  be  tilted. 
Wheat  starch  almost  invariably  contains  free  acid,  and  rice 
and  maize  starch  free  alkali.  Either  impurity  upon  pro- 
longed boiling  with  the  starch  converts  part  of  it  into 
dextrin,  and  renders  the  paste  liquid.  The  paste  must  not 
lie  boiled  for  more  than  one  minute,  and  it  is  of  importance 
to  do  this  in  a  porcelain  basin,  as  a  metal  one  gives  rise  to 
hnups  of  nou-gebtinised  starch. — K.  10.  B. 


PATENTS. 


Tmpriii-emciils  in  or  rehithiii  /<>  the  Prmliiclidii  of  Ammonia 
and  Oxalic  Acid  and  Alkaline  Sal's  from  Molasses  or 
Desaccharistd  Lyes  wilhoni  <  iirhonisafion.  E.Meyer, 
Berlin,  Germany.  Eng.  Pat.  17,'U7,  December  10, 
1887.     6d. 

When  the  molasses  or  concentrated  lyes  of  the  desaccharised 
molasses  are  heated  with  a  large  excess  of  caustic  potash 
or  soda,  the  greater  part  of  the  organic  matter  is  destroyed  ; 
the  nitrogen  escaping  as  ammonia  and  amine  bases  in  the 
gaseous  form,  which  are  collected  and  treated  in  well-known 
ways,  while  in  the  molten  mass  a  considerable  quantity  of 
o.xalates  is  formed,  which  can  also  be  recovered. 

The  apparatus  consists  of  a  c:u«t-iron  still  with  head  and 
receiver,  and  in  this  is  first  placed  and  heated  the  caustic 
alkali,  from  S — 20  times  greater  in  quantity  thau  the 
molasses  to  be  treated,  and,  to  ensure  a  regular  and  con- 
trollable evoluticn  of  ammonia,  the  molasses  are  gradually 
added. 

■•  The  molten  mass  in  the  retort  wheu  finishi-d  is  run  off, 
aiul  a  part  of  it  is  treated  in  any  wcU-kuown  manner  for 
the  purpose  of  separating  oxalic  acid,  potash,  and  other 
salts.  The  greater  part  of  the  mass,  however,  returns  to 
the  process  after  having  been  rendered  caustic." — W.  M. 


fmprorcmenis  in  Appiiratiis  for  filtering  Saechi.rinv  or  other 
Liquids  or  Sotuliout,  and  Appliances  for  cleaning  the 
said  Apparatus.  T>.  V,.  R.  Newlands,  London,  and  J. 
.Mliott,  Nottingham.  Eng.  Pat.  139-J,  January  30, 
1888.     8(/. 

Thk  filtering  apparatus  consists  of  a  series  of  frames  or 
supports  over  which  a  filtering  medium,  such  as  a  cloth,  is 
stretched  so  as  to  leave  a  space  between  two  opposit;;  sides 
of  such  a  medium.  Each  frame  so  covered  with  the  filtering 
medium  is  called  a  "  filtering  member,"  and  a  complete 
filtering  apparatus  consists  of  a  series  of  the  "  members  " 
ranged  side  by  side  in  a  vessel  or  container  in  such  a 
manner  that  any  one  "  member "  can  be  easily  removed 
without  disturbing  the  others.  The  apparatus  can  be  used 
in  either  of  two  different  ways.  By  the  first  method  the 
liquid  to  be  filtered  is  filled  into  the  interior  of  these  "  mem- 
bers," and  the  clear  liquor  passes  through  the  filtering 
medium  into  the  containing  vessel.  By  the  second  method 
the  process  is  rever.sed,  and  the   impure   liquid  being  run 


into  the  containing  vessel,  the  clear  filtrate  finds  its  May 
through  the  medium  into  the  separate  "  members." 

Assuming  the  latter  process  to  be  used,  it  is  essential 
that,  on  removing  oue  of  the  '■'  menthers  "  from  the  vessel 
containing  the  unfiltered  liquor,  for  the  purpose  of  cleaning 
the  filtering  medium,  some  provision  be  made  for  preventing 
the  impure  liquor  getting  into  the  pipe  which  connects  the 
interior  of  the  '*  member"  \\ith  the  pure  liquor  cistern. 
This  is  accomplished  in  four  or  fiye  different  ways,  for  a 
full  description  of  which  reference  must  be  made  to  the 
specification  and  the  drawings  given  therewith.  The 
filtering  medium  or  cloth  may  also  be  supported  by 
arranging,  inside  or  outside,  according  to  the  direction  of 
the  flow  of  the  liquor,  wire  gauze  or  grids. 

Adjoining  the  containing  vessel  is  a  tank  contaming 
water  and  two  revoh'ing  brushes  for  cleaning  the  filtering 
medium  or  cloth.  X  travelling  pulley  arrangement  is  pro- 
vided, by  which  an)'  of  the  **  filtering  members'*  can  be 
removed  from  the  filtering  a]iparatiis  to  the  cleaning  vessel, 
and  rice  versa. — j\.  J.  K. 


Improrements  in  Apparatus  for  evaporatiny  Saccharine  or 
other  Solutions  or  Liqntds.  \.  Chapman,  Liverpool. 
Eng.  Pat.  17.52,  FebriMry  «.  1888.      \\d. 

The  efficiency  of  apparatus  used  for  the  evaporation  of 
saccharine  or  saline  solutions,  whether  by  simple,  double, 
or  multiple  effect,  ilepends  in  a  large  measure  upon  the 
existence  of  a  good  circulation  of  the  liquor  contained  in 
the  pans.  The  author  claims  to  have  effected  this  end  by 
the  application  of  sjieclal  arrangements  of  tubes  to  ordinary 
vacnimi  pans.  For  details  the  specification  and  drawings 
must  be  consulted.  —  .\.  .1.  K. 


Improvements  in  Apparatus  for  evaporating  Saccharine  or 
other  Solutions  or  Liquids.  A.  Chapman.  Eng.  Pat. 
2,511,  February  20,  1888.     »d. 

Rkhtes  to  the  same  subject  as  the  above,  \vith  the 
addition  of  a  descriptiiui  of  a  special  method  of  removing 
the  condensed  water  frvmi  the  drimi  of  the  vacuum  pan. 

—  .\.  J.  1\. 


Improvements  relating  to  the  Refining  of  Sugar  and  to  the 
Treatment  of  Syrup  obtained  therefrom.  F.  Bander,  Paris. 
Eng.  Pat.  16,.39'7,  November  12,  1888.     6d. 

"This  invention  relates  to  an  improved  process  of  refining 
sugar  by  producing  ozone  by  the  joint  application  of  steam 
and  electricity." 

The  raw  sugar  is  placed  in  a  centrifugal  machine  which 
is  closed  by  a  hermetically-fitting  cover  provided  with 
terminals  for  holding  the  conducting  wires  from  suitable 
source  of  electricity,  and  carrying  the  poles  by  which  the 
current  is  introduced  into  the  interior  of  the  machine. 

Steam  is  introduced  into  the  machine,  and  after  the 
sugar  is  sufficiently  moist  the  electric  current  is  turned  on 
whereby  a  constant  succession  of  sparks  is  produced  giving 
rise  to  ozone,  which  bleaches  the  sugar.  The  syrup  which 
results  from  the  action  of  the  sttam  on  the  sugar,  and  is 
separate. I  by  the  centrifugal  action,  can  he  mixed  with  fresh 
raw  sugar  and  subjected  to  the  same  treatment. — W.  M. 


Improvemtmts  in  Li.ririating  Batteries  for  Haw  Sugar  or 
Sugar  Mass.  C.  Steffen,  Vienna,  Austria.  Eng.  Pat. 
16,703,  November  17,  1888.     8d. 

This   invention  "  relates   to   improvements    in    lixiviating 

batteries  for  raw  sugar  or  raw  sugar  mass,  in  which  the 
lixiviation  or  washing  of  the  sugar  mass  is  effected  by  means 
of  an  aqueous,  alcoholic,  or  other  solution  of  sugar  in  a 
systematic  manner,  i.e.,  by  saccharine  solutions  of  varying 
concentration,"  as  described  in  Kiig.  Pat.  7119  of  18^7. 
(This  Journal,  1888,  41.) 

For   details,   the    specification    and    drawings    must   be 
consulted. — W.  M.   . 
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XVII.-BREWING,  WINES.  SPIRITS.  Etc. 


Vi'eptwntwn  of    Wines  /ruin  I'^uits  and  Hi-rrii's.     Xossler. 
Bied.  Cenlr.  17,  »48— 8.50. 

Goon  un<l  lipt-  fruit  shouUl  bi'  used  ;  worui-i'iilen  or  biul 
fruit  pivi's  till-  wine  ii  tiiivour  iiiid  viulils  wine  eitliir  iliftiiult 
to  clear  or  wliich  will  subseiiueiitly  become  tiirliij.  'I'iie 
fruit  niiiy  lie  crushed,  or  ground  in  a  mill  and  iumiccliately 
pressed.  IVnrs  often  contain  too  little  aeiil,  but  IVeiiciently 
mneie  matter  and  much  tannin,  and  therefore  wines 
prepared  from  them  are  generally  more  difficult  to  deal 
with  and  not  so  piod  as  wines  prepared  from  apples  and 
pears  together.  (See  this  .lournal,  ISSf.  8.5". )  With 
(;ood,  juicy,  ripe  fruit  the  best  wine  is  obtained  without 
the  addition  of  water;  but  with  unripe  and  very  sour 
apples  or  very  hard  pears,  it  is  iiest  to  press,  mix  the 
residues  with  water,  and  after  some  hours  pi'css  again 
and  mix  the  liquors.  Kor  every  hectolitre  of  water  used 
10 — 12  kilos,  of  sugar  are  adikd :  in  cold  weather  the 
sugar  is  dissolved  in  warm  water  so  as  to  bring  the  tempe- 
rature of  the  must  to  1 5'' — 2(1  .  To  prepare  an  ordinary 
house-wine  200  kilos,  of  fruit  are  used  to  one  hectolitre  of 
water  and  the  necessary  amount  of  sugar. 

When  the  chief  firnientation  is  over  and  most  of  the 
j-east  has  settled,  the  wine  should  be  left  to  undergo  a 
second  fermentation,  which  makes  it  fit  for  keeping;  If  this 
fermentation  do  not  set  in  of  itself,  and  the  wiue  be  not 
thick,  1  —  \\  kilos,  of  sugar  must  be  added,  which  then 
ferments. 

Wines  which  are  brown  or  black,  or  which  become  bkick 
or  lurbid,  can  be  improved  by  mixing  with  .5 — 10  per  cent. 
of  good  fresh  yeast  or  with  a  litre  of  sweet  skim  milk  or 
with  ]  litre  of  isinglass  per  hectolitre. 

.\11  berries  contain  too  little  sugar,  and,  with  tlie  excep- 
tion of  blackberries,  too  much  acid. 

Thi'  following  tjible  shows  the  proportion  of  sugar  and 
aci.l  in  different  berries,  ;ind  the  i|ii;intity  of  sug.ir  and 
■water  reijuircd  to  make  wine  of  ditl'erciit  strengths  :  — 


must    be   excluded,  otherwise  acetic  acid  will  be  formed. 

Wlien   the  bottles  arc   well  filled  and  well  corked,  the  top  is 
dried  ;inil  dippeil  into  hi>l  p;irartin.  —  O.  .\.  I.. 


\niount  of 


Fniil. 


10  Litres  of  Juice  or  11  Kilos,  of 
Fruit  require 

Kilos.  Sueur. 
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Sugar.  Aciil. 

I  I  I 


Water.  Ordinar.v 
;    Wine. 


Good 
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r, 

30 

so 

e-«! 

9 
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1-4 

IS 
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e 
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0 
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1-4 

2 
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«-o 
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24 

«-2 

S-fi 
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3-9 

1-4 

IS 

3-2 

4-3 

i; 

StrawlHTries 

f.-.3 

0-i) 

s 

2-0 

2C 

3-7 

Strong:  Liqueur 
"Wine.  I  Wine. 


13 

S-8 

11 

8-S 
.5 -.5 


Berries  should  be  used  soou  after  gathering,  ;ind  if  kept 
at  all,  they  should  be  crushed,  mixed  with  sugar,  and 
protected  from  air.  For  the  preparation  of  wine  they  may 
either  be  crushed  or  diffused ;  the  latter  plan  is  very 
suitable  for  currants.  If  fcrmenlatlon  do  not  set  in  within 
two  daj's,  the  liquor  is  repeatedly  run  off  and  poured  back 
into  the  vessel  so  as  to  bring  it  in  contact  with  the  air,  and 
where  possible  wine-yeast  should  be  added.  If  fermenta- 
tion ttop  ton  soon,  the  yeast  should  be  mixed  up  and  wine- 
yeast  or  freshly-fermenting  grape  wine  added.  Fermentation 
is  frequently  sluggish  in  berry  juices,  but  can  be  stimulated 
by  adding  o  j — 1  kilo,  of  washed  and  cut-uji  dried  currants 
or  raisins  and  a  litre  of  water  for  each  o-."i  kilo,  added  per 
10  litres  of  juice  or  11  kilos,  of  fruit.  Whim  crushed  or 
soaked  fi-uit  is  kept,  either  before  or  after  fermentation,  air 


('(iiniKisilioii  nf'  Crali-iiiiple  117)11'.     F.  Farskv.      ISied.  Cent. 

17,  8.-)0— 8.">2. 
Wink  was  prepared  from  waste  crab-ap]des  ;  they  weighed 
Cil  kilos,  per  luctolitre,  ;ind  on  :iri  average  16'!<  gruis.  each. 
'I'he  kernels  were  removed  and  .'i'.l-S  kilos,  of  the  pulped 
fruit  were  mixed  with  ,'U'2  litres  of  dislilleil  water  and  left 
in  ;i  warm  room  with  freciueut  stirring  for  five  days.  The 
mass  was  now  pressed,  yielding  4,'i'08  kilos,  of  must  and 
27".I2  kilos,  of  pulp  ;  the  latter  treated  with  water  gave  10 
litres  of  poor  juice.  The  must  eontaincl  (j*17  per  cent.  t)f 
sugar  andO'74  per  cent,  of  malii'  ;icid  (calculated);  .'i'H 
kilos,  of  sugar  were  added  ami  the  whcjie  left  to  ferment  for 
nine  days  at  16° — 20'.  The  new  wine  was  stored  in  a  vat 
in  a  cellar  at  1'— 8' 3  C.  ;  it  was  subsequently  drawn  ofl' 
into  small  casks,  and  finally  into  \  and  :,'  litre  bottles.  The 
bottles  were  laid  down  for  :J  of  a  year,  when  the  wine  was 
pronounced  excellent  by  connoisseurs.  It  was  analysed 
with  the  following  centesimal  results  (specific  gravity,  at 
17'.')  =  I'0(i7y6').  water,  CO;  and  ethereal  subsCinees 
88'97G  ;  alcohol  (by  weight)  C''.l'.i'*;  grape  sugar  0'."i.51  ; 
cane  sugar  O'O.jll;  malic  acid0-4G9;  acetic  acid  0  "026  ; 
nitrogenous  matter  2'7.'>2  ;  ash  0-  lR,"i ;  not  determined  0"01. 
The  ash  contained  SiO.,  1-394;  CI  'J- 697;  sidphnric  acid 
9  •  0;iO  ;  phosphoric  ;icid  2  •  788  ;  KoO  34  ■  G(i7  ;  Na„0  28  •  424  ; 
CaO  9-7.")8;  MgO  2-788;  Fe.^jj,  &c.  3-G36. '  Alter  13 
months  it  contained  0'4G8  per  cent,  of  nudic  and  2-067  of 
acetic  acid.  The  poor  juice  from  the  press  residue  yielded 
9-2  litres  of  vinegar  containing  2'  18  per  cent,  of  acetic  acid. 

— D.  A.  I,. 


On    tht'   Bittfr   and   Resinous    (Constituents   of  Hops.     M. 
llayduek.     Wochenschr.  f.  Brauerei,  1888,  328—937. 

TiiK  bitter  resins  of  hops  exert  a  eonsidenible  influence  on 
the  development  of  various  motdds.  In  order  to  obtain 
them,  hops  were  extracted  with  ether  in  the  cold.  The 
residue  olitained  on  driving  off  the  ether  was  dissolved  in 
90  per  cent,  alcohol,  and  Ihe  solution  thus  obtained  carefully 
tre;itcd  with  a  lead  acetate  solution.  The  3'ellow  precipitate 
(which  is  soluble  in  an  excess  of  the  precipitant)  was 
washed,  suspended  in  alcohol,  and  the  lead  removed  by 
means  of  hydrogen  sulphide.  A  resin  remained  in  solution 
which  the  author  calls  the  a-resin.  Two  further  resins  (/Sand 
7)  were  obtained  from  the  original  alcohol  solution,  from 
which  the  lead  precipitate  had  been  removed,  by  distilling 
ofE  the  alcohol,  taking  up  the  residue  with  ether,  shaking  up 
this  solution  with  dilute  sulphuric  acid  (to  remove  ash- 
constituents),  driving  off  the  ether  and  treating  the  residue 
with  iietroleum  ether  of  a  low  boiling  point.  A  soft  (B-) 
resin  went  into  solution  andasohd  (7-)  resin  remained  behind. 
The  a-resin  is  viscous  and  of  a  red-brown  colour ;  it  is  almost 
odourless  but  intensely  bitter.  It  dissolves  easily  in  ether, 
alcohol,  and  chlorofcnm.  It  is  slightly  soluble  in  cold  water, 
more  so  in  boiling  water.  An  alcoholic  solution  gives  a 
yellow  precipitate  \\ith  lead  acetate,  and  jv  greenish-yellow 
precipitate  with  copper  sulphate.  An  aipieous  solution  gives 
a  white  precipitate  with  the  former  ami  a  bluish-white 
precipitate  with  the  latter  reagent.  On  boiling  the  resin 
with  water  for  some  time,  or  heating  it  on  the  wiiter-bath, 
it  is  split  up  into  several  products  of  decomposition. 
.\lcoholie  lead  acetate  does  not  precipitate  the  /3-resiii,  and 
copper  acetate  gives  an  emerakl-green  solution  with  it ;  in 
other  respects  its  properties  are  identical  with  those  of  the 
a-resin.  On  standing  for  some  time,  crystals  are  de^'eloped 
both  in  the  a-  and  the  /3-resin  ;  those  in  the  a-resiii  form 
long  prisms  and  appear  to  be  Lernier's  acid  ;  while  those  in 
the  j9-rt'siu  form  rlnuiibic  plates.  A  mixture  of  these  two 
resins  is  prob;ibly  tin-  bitter  princijile  found  in  hops  b\'  Issleib 
and  Oreshof.  They  probably  represent  modifications  of  the 
aeiil  of  the  hop-bitter  principle.  A  third  substance  in  the 
hops  is  the  ethereal  oil  which  later  on  fiu'ins  the  7-resin. 
The  latter  is  a  brittle  dark-brown  substance,  which  is  not 
bitter  and  does  not  dissolve  in  petroleum  ether,  but  dissolves 
easily  in  alcohol  and  in  ether.     It   forms  compouads  with 
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alkali?  which  are  decomposed  by  acids.  In  it?  properties  it 
resembles  the  resin  obtained  by  the  oxidation  of  hop-oil.  If 
the  aqueous  solution  be  extracted  with  ether,  the  7-resin  is 
obtained  as  a  solid  orange-coloured  mass  on  driving  off  the 
ether.  The  proportion  of  the  three  resins  fouud  in  the  hops 
was  a-resin  47  per  cent.,  3-resin  8*0  per  cent.,  7-resin 
5  ■  1  per  cent.  The  first  two  are  the  important  ones  for  brew- 
ing purposes.  On  boiling  hops  with  four  successive  lots  of 
50  parts  of  water,  treating  the  extracts  witli  dilute  sulphuric 
acid  for  the  purpose  of  decomposiug  the  salts,  shaking  up 
with  ether  and  evaporating  the  ether  extracts,  four  quantities 
of  resin  are  obtained.  The  first  three  extracts  contain  about 
3  •per  cent.,  the  last  about  I  "0  per  cent,  of  resin.  The  resin 
in  each  case  was  found  to  cousist  of  the  «-,  ;8-,  and  7-refins, 
and  a  modification  of  the  first  two  produced  by  boiling. 
After  this  treatment,  the  hops  were  found  to  still  contain 
52 '9  per  cent,  of  total  resin.  The  same  hops  might 
possibly-  therefore  be  repeatedly  used  in  brewing  without 
the  extracts  losing  any  of  their  bitter  or  antiseptic  pro- 
perties. The  resins  found  in  the  aqueous  extracts  were  also 
found  in  beer.  During  fermentation  a  portion  gets  eliminated 
from  the  wort.  The  aqueous  hop  extract  rather  assists  than 
retards  the  development  of  yeast,  acetics,  and  naviculce. 
The  lactic  acid  pediococcus  is  only  slightly  affected  whilst 
the  development  of  the  lactic  acid  bacilli  is  considerably 
retarded.  These  antiseptic  properties  are  entirely  due  to  the 
o-  and  fi-resins.— F.  W.  T.  K. 


Occurrence  of  Boric  Acid  ill  Wines.     G.  Baumert. 
Ber.  21,  3290—3292. 

The  presence  of  boric  acid  in  a  large  number  of  samples  of 
Californian  wines  was  detected  by  the  author  three  years 
ago,  and  he  has  since  found  it  to  occur  in  all  the  Spanish, 
French  and  Italian  wines  he  has  examined.  .Special 
attention  has  been  given  to  the  examination  of  the  wines  of 
Saxony  and  Thuringia,  and  boric  acid  has  been  detected, 
not  only  in  the  wine,  but  also  in  the  leaves,  tendrils,  stalks, 
and  berries  of  the  vine  at  different  periods  of  growth  ;  the  ash 
of  the  wine  contains  0"2 — 0  4  grm.  of  boric  acid,  which 
was  determined  by  the  turmeric  paper  test.  An  examica 
tion  of  the  vines  and  wines  from  the  neighbourhood  of 
Freyburg  yielded  similar  results — boric  acid  was  found  in 
every  case.  Hence  there  seems  to  be  no  doubt  that  boric  acid 
is  a  normal  constituent  of  wines,  and  that  it  i?  derived  from 
the  soil,  as  shown  by  its  presence  in  all  parts  of  the  vine. 
This  has  been  confirmed  by  Ripper  (Weinhau  u.  Wein- 
handel,  1888,  No.  '36)  who  has  detected  boric  acid  in  1,000 
samples  of  German  and  other  wines ;  and  also  by  Soltsien 
(Pharm.  Zeit.  33,  312).— C.  A.  K. 


PATENT. 

Process  for  the  Preparation  of  Materials  containing  Starch 
for  direct  Treatment  in  Brewing  Processes,  the  production 
of  Malty  and  other  SaccharifyiTig  Processes,  C.  D.Abel, 
London.  From  E.  Kiderleu  and  J.  AV.  van  Leenhof, 
Rotterdam,  Holland;  A. Wernike, Halle;  and  A.Wilhelmi 
and  A.  Kohlmann,  Frankfort,  Germany.  Eng.  Pat. 
1528,  February  1,  1888.     6d. 

The  raw  material  (fruits,  cereals,  &e.)  contains,  besides 
starch,  a  series  of  bodies  such  as  fats,  pectin  bodies,  oils, 
foreign  kinds  of  saccharine  matter,  and  bodies  which  form 
fusel  oils,  and  these  bodies  are  first  removed  by  a  process  of 
extraction.  In  carrying  out  tnis  process  the  raw  material 
is  coarsely  ground  and  subjected  in  an  extraction  apparatus 
to  the  action  of  the  extracting  medium,  which  may  consist 
of  hot  pure  alcohol,  alcohol  vapour,  benzine,  or  an  aqueous 
solution  of  sulphurous  acid.  The  extracting  medium,  mixed 
with  the  substances  extracted,  is  then  run  off  into  a  con- 
tiguous vessel,  from  which  the  extracting  material  may  be 
distilled  off  and  condensed  again  for  future  use.  There 
remains  in  the  extraction  vessel  the  residue  of  the  raw 
material,  consisting  of  the  starch,  the  cellulose  constituents, 
and  such  albuminous  bodies  as  are  insoluble  in  the  extract- 
ing medium.  This  mixlure,  which  still  contains  some  of 
the  extracting  medium,  is  run  off  into  the  saccharifying 
vessel,  the  extracting  medium  distilled  off  and  condensed, 
and  the  residue,  after  treatment  with  hot  water,  saccharified 
by  malt  in  the  usual  way. — A.  .1.  K. 


XVIII.-CHEMISTEY  OF  FOODS,  SANITARY 

CHEMISTRY,  AND  DISINFECTANTS. 

(.-!)— CHEiHSTRY    OF    FOOD. 

PATENTS. 

Improvements    in   or  connected  with   Apparatus  for   Pre- 

seriing  Milk.     W.   C.   Hallett,  London.     From  K.   G. 

Dahl,  Drummen,  Norway.     Eng.  Pat.   14,113,  October  1, 

1888.     6rf. 

This  specification  describes  apparatus  for  carrying  out  the 

improved  process  for   sterilising   milk,  described  in  Eng. 

Pat.  iO,903,  of  1886.      (This  Journal,  188",  377.)     C  is  a 

strongly   braced   angle-iron   frame    arranged   to   hold   the 

sterilising  vessels  a.     D  is  a  tank  in  which  the  heating  and 

cooling  is  effected  by  the  steam  pipe  F'.     G  is  a  lifting  arm 

fixed  to  a  vertical  hydraulic  lifting  ram  by  means  of  which 

the  sterilising  vessels  are  lowered  into  a  receiver  from  the 

tanks. 


c.  c.  n. 
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(B)— SANITARY  CHKMISTRY. 

PATENT. 

Imprin-emenl.i  in  the  I'urijicalinn  of  Stmif/e  and  Impure 
Wiilirs.  A.  J.  Ciiproii,  London.  lOiig.  I'at.  IICI, 
Jniiuary  25,  1«88.     »il. 

The  sowii);i.'  is  iiiL<se<l  coiitiniioioly  tlironjih  :i  vtssol  eoii- 
taioiDi;  ti  iiiirabcr  of  iron  di.scs  .sft  on  ii  horizontal  i'L'Volvin<j 
shaft  ;  thr  space  hetwccu  rach  pair  of  discs  is  partially 
tilled  with  sand  or  other  abrasive  material.  'J'he  npper 
part  of  the  periphery  of  eaeh  dise  is  in  eontaet  alternately 
with  the  opposite  terminals  of  a  ;^alvanie  Itattery,  dynamo, 
t»r  other  soaree  of  eleetric  eurri-nt.  Deoonipositittn  of  the 
water  sets  free  o.\yj;en,  which  will  ■■  completely  oxidise  all 
the  metallic  iron  taken  up  in  solntion."  The  abrasion  of 
the  saiul  keeps  the  surfaces  of  the  discs  clean. — C  C.  H. 


(C)— DISINFECTANTS,  &c. 

PATENTS. 

/mprorrn'ntts  hi  Afcans  for  Kffccting  thf  Evolution  if 
Sulphurous  Aciit  for  Disiufvcting  and  JJcodorisint/. 
J.  HnnloD,  Wakefield.  Enj;.  Pat.  139.3,  January  30, 
1888.     -id. 

A  si'Li'iiiTK,  such  as  "alkali  waste  in  which  the  sulphur 
eompounds  have  been  oxidised  into  sulphite,"  or  a  bisulphite 
is  mixed  dry  with  a  solnl'le  aeid  sulphate,  or  bisulphate, 
e.g.,  those  of  soila  or  potash  ;  such  a  mixture  when  used 
gives  off  sulphurous  anhydride.  A  sulistauce,  such  as 
Kiesel:;uhr  or  fossil  meal,  ma)  be  saturated  with  sulphuric 
aeid  and  used  in  place  of  the  bisulphate. — C!.  (J.  H. 


Improvements  relatinr/  to  the  Preparalinn  of  Carbolic 
.Acid  and  to  the  Formatiim  thereof  into  Lozenges  or  the 
like.  ().  liademann,  Forbaeh,  Gennanv,  EufT.  Pat. 
1163,  January  31,  1888.     4d. 

WiiKN  carbolic  acid  is  melted  iu  a  water-bath,  cooled 
quickly,  and  stirred  it  is  obtained  as  small  crystals.  These 
are  mixed  intimately  with  10  per  cent,  of  pure  boraeic 
aeid,  and  the  snow-like  mass  pressed  into  lozenges  or  cakes. 
Hy  this  means  the  acid  is  obtaiiud  in  a  form  easily 
transported  and  handled  withojit  danger  to  the  skin; 
moreover  its  meltin«r  jioint  is  eonsidiu-ably  raised  and  as  its 
.solubility  is  very  largely  increased,  an  antiseptic  solution 
of  a  ilefinite  strength  can  therefore  be  rcadilv  prepared. 

— C.  C.  H. 


Improved  Manufacture  or  Prepariilion  of  Antiseptics. 
W.  lilack,  Neweastle-on-TyDc,  and  \Y.  h.  JJennoldson, 
.larrow-on-Tyne.     Eng.  Pat.  ICHC,  February  4,  18S8.     lid. 

An  easily  soluble  salt,  e.g.,  sulphate  or  chloride  of  sodium, 
or  chloride  or  sulphate  of  atumiuium,  zinc,  or  iron,  is 
recrystallised,  and  obtained  in  a  finely  granular  condition. 
Upon  the  dry  salt  from  2  to  4  per  cent,  of  perchloride  of 
mercury  solution  is.  sprinkled  and  the  mixture  dried  at 
from  60'  to  70°  F.— C.  V.  H. 


XX.-FINE  CHEMICALS,  ALKALOIDS, 
ESSENCES  AND  EXTRACTS. 

Examination  of  Sulphonal.     Kobbe.     Pharm.  Zeit. 
1888,  730. 

In  the  manufactute  of  sulphonal  some  difficulty  is  expe- 
rii'nced  in  preparing  an  odourless  product.  .\ceording 
to  the  author,  it  i-  easy  to  determine  whether  a  pre[iaration 
is  odourless  or  not  by  boiling  I  grni.  with  about  10  cc.  of 
water  in  a  le>t  tube,  when  anv  remaining  odour  is  easily 
detected.— F.  W.  T.  K. 


On  the  Physiohgioal  and  Therapeutic  Importance  of 
Creatine.     Kobert.     Cliem.  Zeit.  12,  liiR2. 

TiiK  physiological  action  of  creatine  is  still  far  from  settled. 
Some  physiologists  look  upon  it  as  a  waste  product  and  as 
valueless  to  the  muscles ;  others  again  as  an  im|iortant 
mnscle-strengthening  agent.  The  writer  adheres  to  the 
latter  view.  Experimenis  of  his  have  led  him  to  the  eon- 
elusion  that  creatine  exerts  a  very  beneficial  influence  on 
muscular  activity  and  that,  accordingly,  meat  broths  are  not 
ordy  pleasant  appetisers  but  important  niuscle-strengtheners. 
Kobert  has  experimented  with  numerous  other  substances, 
but  so  far  hypoxanlhineancl  ealleuio  are  the  only  ones  which 
exert  an  intluenee  similar  to  that  of  creatine.  Lehmanu 
has  pointed  out  that  the  abo^■e  action  of  creatine  would 
explain  the  invigorating  properties  of  Liebig's  extract. 
.J.  Mavs  has  further  shown  that  solutions  of  creatine  and 
creatinine  excite  an  exhausted  heart,  and  hypoxanthine  and 
xanthine  behave  similarly,  but  on  the  other  hand  other 
meat  constitutents  do  not  have  such  an  effect.  Creatine  is  a 
substituted  gnauidine,  .and  Raumann  and  Gergcns  have 
shown  that  the  latter  is  a  specific  though  practically  useless 
and  dangerous  muscle-irritant.  Kobert  further  holds  that 
creatine  has  important  digestive  properties,  increasing  the 
activity  of  the  smooth  muscles  of  the  stomach  and  the 
intestines.  For  therapeutic  purposes  he  therefore  recom- 
mends O'l  grm.  of  creatine  taken  4  to  6  times  daily; 
(1)  for  increasing  the  activity  of  the  muscles  in  cases  of 
weakness;  (2)  in  c.ises  of  weak  heart;  (3)  in  chronic 
weakness  of  the  digestive  organs.  The  dry  ])owder  is  placed 
on  the  tongue  and  washed  down  with  water.  Liebig's 
extract  freed  from  salt  crystals  exerts  a  similar  action,  but 
the  gelatins  iu  it  have  an  injurious  influence  in  intestinal 
disorders.— F.  W.  T.  K. 


Conrersion  of  Terpilenc  into  a  Menthene.     G.  Bouchardat 
and  J.  Lafont.     Corapt.  Rend.  107,  916 — 918. 

When  terpine  CmH,,-,,  2  ILO  is  heated  to  100°  for  1.1  hours 
with  an  aqueous  solution  of  HI  (saturated  with  this  g,-is  atO°) 
file  dihydriodide  of  terpilene  crystallises  out,  identical  with 
the  correspoiuling  tcrebenthenc  derivative,  CioH^,  2  HI. 
On  raising  the  teuiperature  the  crystals  melt,  iodine  is 
liberated,  and  the  principal  product  formed  is  msnthol- 
bydriodide  CidH^I  or  an  isoiucride  of  the  same.  The  oily 
mixture,  af^er  removing  excess  of  aeid,  is  heated  to  100° 
with  alcoholic  potassium  acetate,  and  the  filtrate  treated 
with  water.  The  oil  which  separates  is  <listilled.  the  portion 
g(>ing  over  from  167° — 170'  being  collected  separately.  The 
formula  of  the  substance  iu  this  fraction  is  CuHig.  It  fixes 
the  halogen  acids  slowly,  which  feature  distinguislies  it  from 
the  terpilene  C,uH,s.  The  solid  hydroehhu-ide  C,„H,s2  HCl 
melts  at  about  50°.  The  mouo-hydrochloride  is  also  de- 
scribed. Alkalis  act  on  it,  rejirodueing  the  hydrocarbon 
C|,|His.  Its  composition  is  the  same  as  that  of  menthol 
hydrochloride,  obtained  by  the  action  of  HCl  on  menthol 
('i„H„„0,  or  on  menthol  camphor.  The  author  concludes 
from  the  above  that  natural  menthol  must  be  regarded  as 
belonging  to  the  terpilene  series. — A.  K. 


.1  New  Commercial  Process  for  the  Preparation  of 
Cocaine.  C.  Liebermann  and  F.  Giesel.  Ber.  21, 
319C— 3202. 

The  extract  of  coca  leaves  does  not  yield  pure  cocaine 
directly,  but  a  mixture  of  a  large  number  of  alkaloids,  from 
which  the  cocaine  is  separated.  I.iebermaim  has  lately  un- 
folded the  nature  of  one  of  these  by-products,  to  which  he 
gave  the  uame  of  isatropyl  cocaine,  because  the  benzoic  acid 
of  cocaine  is  replaced  iu  it  by  isatropaic  acid  (7  and  5).  All 
these  foreign  alkaloids  are  easily  split  up  by  boiling  with 
hydrochloric  acid  into  ecgonine,  and  this  fact  is  made  use 
of  for  preparing  ecgonine  on  the  large  scale.  The  amor- 
phous by-products  up  to  this  time  also  valueless,  are  to  be 
liad  in  (juantity.  Ecgonine  lovnis  the  starting  point  for  the 
preparation  of  cocaine.  Thus,  ecgonine  is  converted  into 
the  benzoyl  derivative,  benzoyl  ecgonine,  and  the  latter  is 
decompose<l  so  as  to  yield  cocaine  by  Einhorn's  method 
(this  .louriuil,  1888,228).     The  cocaine  thus  prepared  from 
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the  hitherto  troublesome  by-products  above  referred  to, 
shows  all  the  chemical,  physical,  and  medicinal  properties 
of  the  "natural"  cocatne. — S.  H. 


"  Imperialine,"  a  new  Alkaloid.     K.  Fraguer.     Bi-r.  21, 

3284—3287. 
Fritlelaria  or  Corronaria  imperudis  (Crawii  fiiijieriaT), 
■which  was  formerly  employed  for  medicinal  purposes,  con- 
tains a  poisonous  alkaloid  which  the  author  names  Im- 
perialhie.  It  is  best  obtained  pure  as  follows  : — The 
crushed  bulbs  are  pulverised  with  lime,  the  mixture  heated 
on  the  water-bath  uutil  perfectly  dry,  and  then  extracted 
with  chloroform.  The  extract  is  shaken  with  dilute 
tartaric  acid,  the  alkaloid  precipitated  from  the  acid 
solution  with  sodium  carbonate,  the  precipitate  washed  and 
recrystallised  from  alcohol.  The  yield  is  0-08— 0-12  per 
cent. 

Imperialim;  t'ajHsoNOj,  crystallises  in  colourless  needles, 
is  very  readily  soluble  in  chloroform,  and  moderately 
soluble  ia  ether,  benzene,  amyl  alcohol,  light  petroleum, 
and  alcohol,  but  only  very  sparingly  in  water.  Its  solu- 
tions have  a  bitter  taste,  and  the  'pliysiolojiical  action  of 
this  alkaloid  is  similar  to  that  of  Sciliii  niaritima.  When 
heated  to  -iHr  it  turns  jellow,  becomes  brown  at  248', 
and  melts  completely  at  254'.  Its  specific  rotatory  power 
iu  chloroform  solution  is  a„  =  35'  •  40. 

The  hijdrocUliiridc,  CjsHj^NOj.HCl,  is  crystalline,  and 
readily  soluble  in  alcohol  and  water.  The  platino- 
chloride.  (CssHsoXO^).  +  H.^FtCIo,  and  the  aunvhloride, 
C3JU6UXO4  +  HAuCl,,  do  not  crystallise  very  readily.  The 
sulphate  is  very  hygroscopic,  and  the  nxatute  crystallises 
only  from  very  concentrated  solutions.  Solutions  of  the 
salts  give  precipitates  with  most  of  the  usual  reagents 
for  alkaloids,  and  the  free  base  gives  the  following 
characteristic  reactions: — When  treated  with  concentrated 
sulphuric  acid  it  turns  slightly  yellow,  but  when  previously 
mixed  with  sugar  it  gives  a  yellowish-green  colouration 
which  passes  through  pale  brown,  flesh-colour  and  cherry- 
red,  and,  after  standing  for  a  long  time,  finally  becomes 
dark  violet.  It  is  coloured  slightly  green  when  treated  with 
Frohde's  reagent,  and  with  Slandelin's  reagent  it  gives  an 
ohve-green  colouration  which,  passing  through  reddish- 
brown,  turns  dark  brown.  When  mixed  with  sulphuric 
acid  and  then  treated  with  potassium  nitrate  or  chlorate 
it  gives  an  orange  colouration,  but  if  previously  warmed 
a  dark  reddish-yellow  colour.  It  turns  yellow  when  warmed 
with  nitric  acid  ;  when  treated  with  hydrochloric  acid  ttie 
solution,  which  is  strougly  fluorescent,  becomes  hrowuish- 
green  on  warmiuir  and  finallv  changes  to  brownish-red. 

—  F.  S.  K. 


Action  of  Acid  Chlorides  on  Ecyvnine  Methyl  Klher 
Hydrochloride.  A.  Einhoru  aiicl  t).  Klein.  Ber.  21, 
3335—3338.     (Compare  pp.  131—133.) 

Cocaine  can  be  prepared  by  converting  eegonine  into 
the  methyl  ether  and  treating  the  latter  with  benzoyl 
chloride. 

Eegonine  methyl  e titer  hydrochloride — 

C5XH;(,CH3).CH(bH)-CH.,.COOCHa.HCI 
is  obtained  by  passing  anhjdious  Indrochloric  acid  into  a 
methyl  alcoholic  solution  of  ecgoniue  hydrochloride  until 
the  solution  has  become  cold,  and  then  heating  the  mixture 
for  about  an  hour  with  inrerted  condenser.  After 
evaporating,  the  salt  can  be  isolated  either  by  adding 
sodium  carbonate,  extracting  with  ether  and  converting 
the  product  into  the  hydrochloride,  or  by  allowing  the 
salt  to  crystallise  from  the  concentrated  alcoholic  solution 
It  crystallises  from  dilute  alcohol  in  prisms  with  1  nitl. 
of  HoO,  and  melts  at  212'  with  decomposition. 

Cocaine  can  be  obtained  by  heating  a  mixture  of  qual 
weights  of  the  preceding  compound  and  benzoyl  chloride 
on  the  water-bath  until  the  whole  becomes  homogeneous, 
and  the  evolution  of  hydrochloric  acid  ceases.  The  hot 
niflted  mass  is  then  i)oured  into  water,  separateil  from  the 
precipitated  benzoic  acid,  and  the  cocaine  precipitated  with 


ammonia  or  alkaline  carbonates,  and  recrystallised  from 
alcohol.  The  cocaine  thus  prepared  shows  all  the 
properties  of  the  natural  alkaloid. 

Isovalerylecuoniue  methyl  ether — 
C5NH;(CH3).CHOCCO.CH.,.C3Hj).CH2.COOCIl3 

was  obtained  in  the  form  of  an  oil  by  heating  a  mixture  of 
equal  weights  of  eegonine  methyl  ether  hydrochloride  and 
isovaleryl  chloride  at  100  for  about  15  minutes  and  pre- 
cipitating the  product  with  sodium  carbonate.  The 
hydrochlnride,  hydrobromide,  and  hydriodide  are  crj-stalline. 
The  platinochloride,  (Ci5Ho5N04)2H2PtCl5,  crystallises  in 
large  plates. 

Phenylacetylvcyonine  methyl  ether — 
CjNHjCCiy .  CIItJ(CO .  CH.CsHi) .  CHj.COUCHj 

obtained  by  treating  phenylacetyl  chloride  with  ecgonine- 
methyl-ether  hydi ochloride  as  described  in  the  case  of 
cocaine,  is  an  oil.  The  hydrohmmide,  hydriodidc^  and 
platinochloride,  (CisHo3N04)2HoPtCl6,  arc  crystalhne. 

Orthophthalyldi-'-egonine  dimethyl  ether.  ^••2;^-^^-z^nt 
prepared  in  a  similar  manner  is  a  crystalline  substance 
which  has  a  similar  physiological   action  to  that  of  cocaine. 

'Y'heplatinochloride,C^A^^A)^.M.,ViC\^,  crystallises  from 
water,  and  the  hydriodide  from  alcohol  in  plates. — i".  S.  K. 


CinnamyUoca'inc.     C.  Liebermann.     Ber.  21,  3372 — 3376. 

(Annamyleeyoiiine,  C5H[j(C.jII-0;X0_j,  can  be  prepared  I)y 
heating  eegonine  with  cinnamic  anhydride  and  water  (sec 
tUso  pp.  131 — 133).  After  keeping  the  mixtm'e  overnight 
it  is  triturated  with  6 — 8  times  its  weight  of  water,  the 
cinnamic  acid  and  unchanged  anhydride  separated  and  the 
remainder  of  the  acid  extracted  with  ether.  When  the 
acjueous  solution  is  evaporated  it  solidifies  to  a  ma*s  of 
crystals  and  a  second  crop  can  be  obtained  by  conceutratiug 
the  mother-liquor.  The  yield  is  about  60  per  cent,  of  the 
eegonine  employed.  It  melts  at  21(i^  with  decomposition, 
and  is  readily  soluble  in  alcohol,  but  is  reprecipitated  on 
adding  ether.  It  is  decomposed  into  eegonine  and  cinnamic 
acid  when  boiled  with  hydrochloric  acid,  aud  when  treated 
with  cold,  dilute  potassium  permanganate  it  is  immediately 
oxidised,  the  smell  of  benzaldehyde  being  perceptible. 

Cinnamylcoeaine,  CgH,;,  (CHj)  (CaU^O)  XO3,  is  obtained 
when  anhydrous  hydrocl.loric  acid  is  passed  into  a  concen- 
trated methyl  alcoholic  solution  of  cinnamylecgonine.  The 
yield  is  about  50  per  cent.  It  forms  large  colourless  crys- 
tals, melts  at  121°,  and  is  almost  insoluble  in  water,  hut 
readily  soluble  in  most  of  the  usual  solvents.  When  boiled 
with  hydrochloric  acid  it  is  readily  aud  quantitiitively 
decomposed  into  ecgoniue  and  cinnamic  acid.  The  hydro- 
chloride is  precipitated  when  a  large  volume  of  ether  is 
added  to  a  concentrated  alcoholic  solution  contaiuing  a 
little  hydrochloric  acid ;  it  separates  in  an  oily  condition 
but  solidifies  afrer  some  time.  When  treated  with  cold 
potassium  permanganate  it  is  immediately  oxidised  an<l  tiie 
solution  then  smells  of  benzaldehyde.  The  platinochloride, 
(C10H23NO4).,  H.,PtCl|;,  crystallises  in  microscopic  needles 
melting  at  217°. 

The  smell  of  benzaldehyde  which  is  noriced  in  the  oxida- 
tion of  natural  cocaine  seems  to  indicate  the  presence  of 
cinnamylcoeaine. — F.  S.  K. 


Eryoslerin,  a  new  Pro-rimute  (Constituent  of  Ergot  of  Ityv, 

C.  Tanret.  Compt.  Bend.  108,  98—100. 
This  substance  is  very  similar  to  cholesterin  :  the  rve 
containing  ergot  is  exhausted  several  times  with  alcoUol, 
the  solution  distilled,  and  the  residue  extracted  with  ether; 
when  the  ether  is  evaporated,  an  oily  mass  containing 
slender  crystals  is  obtained.  The  crystals  are  picked  ont 
and  recrystallised,  first  from  slightly  alkaline  alcohol,  to 
saponify  adhering  oil,  and  then  from  pure  alcohol ;  the 
yield  is  about  0-02  per  cent. 

Ergosterin  has  the  formula  CojHjuO.H.iO  ;  it  erystiiUises 
iu  slender  ueeiUcs  which  lose  tlieir  water  of  crystallisation 
at  110  ;  it  melts  at  l.")4  ,  and  boils,  uuder  2o  mm. 
pressure,  at  1S5   ;  is  soluble   iu   500   parts  of  cold  and  32 
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paits  of  lioiliiif;  iikoliol,  ill  SO  purls  of  cold  iiiul  ;IS  parts 
of  builiii;;  ithi'r,  mid  in  -15  parts  of  I'old  Vlilorol'oriu.  lis 
spi'citic  ;jravit\  »lioii  it  has  hivu  molted  is  1  04  ;  it  oxidises 
slowly  in  air  al  llic  ordinaiv  leiiipeniture,  very  rapidly 
at  loo",  l>ecouiiiij;  coloiireil  and  odorous,  but  is  not  altatkcd 
liy  boiliii;;  eoiiivntratod  alkali.  It  is  a  iiioiiatomic  ak'oliol, 
and  I'ornis  an  aietatc,  ClljCt  K)lC"2iiIlj,j).  which  crystallises 
in  naereons  »nhy<lruiis  span<;les.  \yhieh  aiv  iiisoUihle  in 
Mater  and  ditlienllly  soluble  in  cold  alcohol ;  they  melt  with 
some  decomposition  at  16'J'.  The  author  has  also  <ditained 
the  foiinate  and  butw'utc. 

Krfiosterin  iiia\  he  distinj;uished  from  eholesterin  by  the 
tact  that  it  dissnKes  entirely  in  sniphurie  acid,  and  that 
chloi'oli>rm,  shaken  with  the  solution,  does  not  become 
coluurcU  as  it  docs  in  the  case  of  eholesterin.— A.  (i.  I!. 


PATENTS. 


/inprurt-mriils  in  Ihr  Tretilincut  nf  Antorithtnts  Alkatoids 
ohtaiiifit  ill  t/ic  Vrepartttioii  of  I'oca'iiie.  C.  Lieberinanii 
ami  F.  Ciesel.     Kii";.  I'at.  li.irO,  Anf;ust  2.1,  1888.     &d. 

TiiK  ainorpliims  alkaloids  are  decomposed  by  boiling  \vith 
an  excess  of  hydroehlorin  acid  (sp.  f;r.  I'l  to  12)  for 
1  — 2  hours.  The  hydrochloride  of  eegoniue  in  solution  is 
HItered  fr!>ni  the  insoluble  organic  acids,  the  solution  e\apo- 
raled  to  dryness,  and  the  (Ve<-  base  obtaineil  by  tix-iiting 
with  alkali.  The  eegoniue  thus  obtained  may  he  converted 
into  benzoyl  ecgonine  by  treating  with  benzoyl  chloride 
or  benzoic  anhydride,  as  follows  : — 

An  atpieons  solution  of  ecgonine  (I  mol.),  saturati-tl  at 
boiling  point,  is  treated  with  rather  more  than  an  eipiivalent 
<|nautity  of  benzoic  anhydride  ( 1  mol.).  To  complete  the 
reaction,  the  mixture  is  miiinlained  for  i  —  1  hour  at  the 
boiling  point.  The  Ix-nzoic  acid  produced  is  removed  \vitli 
ether.  'I'he  aqueous  solution  contains  the  bcnzoylecgoiiine, 
uhich  crystallises  on  shaking  or  standing.  (Compare 
pp.  131—133.) — 1.  I!.  C. 


Iiitproreiiifiits  ill  K.ftrucitng  Perfumes  front  Flowers^ 
J'tuils,  ami  oilur  Substiinrcs  tiinliiiiiiiii/  Ellivrcal  Oil  or 
Aromatic  Mailers,  and  Appaniliis  therefor.  \V.  V. 
Thompson,  Liverpool.  Frotji  (i.  I).  Nellensteyn,  Am- 
sterdam, Holland.     lOng.  I'at.  I.">,2'JU,  October  -24,  1S88. 

TiiK   apparatus  employed  is  shown   in    the    aeeompauying 
figure. 


A  is  a  reservoir,  of  sufficient  strength  to  resist  external 
pri>6sure  and  made  of  iron  or  any  other  suitable  material, 
which  can  be  opened  and  hermetically  closed.  This 
reservoir  is    connected   with    a    receiver    "  ^  " 


li  by 


of  a 


pipe  «,  provided  with  a  cock  or  valve  I),  The  receiver  I( 
is  plueetl  in  a  cooling  vessel  C,  containing  a  freezing 
mixture.  The  receiver  H  can  also  be  ojicned  and  hermeti- 
cally closed,  and  is  connected  to  a  chamber  I)  by  a 
pipe  c.  This  chamber  1)  is  provided  with  several  layers 
of  vaselin.  siiet,  or  any  other  substance  fit  to  absorb 
aromatic  substances  placeil  on  the  perforated  or  other 
shelves  shown.  The  chamber  1)  is  connected  by  a  pipe  d 
to  an  air-pump  K,  or  any  other  arrangement  in  order 
to  produce  a  vacuum.  Thi'  operation  is  as  follows  : — 
The  reservoir  .\  is  filleil  with  flowers,  &c.,  and  closed 
hermetically  ;  the  air  is  then  punipc<l  out  from  the 
reservoir  A,  the  receiver  B,  and  the  chainbcr  I).  By 
the   iufluence    of    the    vacuum    and    the   low    lenipiralurc 


in  the  receiver  B,  the  volatile  oils  are  therein  eonden.sed, 
either  in  the  liquid  or  sidid  state,  to  be  afterwards 
rcnioveil.  By  passing  the  air,  when  being  pumped  out, 
over  vaseline  or  suet  in  chainbcr  1)  any  volatile  matters 
\vhich  have  not  condensed  in  B  are  retained.— J.  B.  C 


XXI.-PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

PATENTS. 

Impioremenls  in  ur  relating  to  the  Pniduction  of  I'ietuirs 
or  ImaijeK  on  ^faleri(lls  or  Fuhries  hariinj  a  Dark 
iiroiind  Inj  a  Pholoijraphte  jiroeess.  W .  V.  Thompson, 
Liverpool.  From  .1.  W .  C.  ( '.  Schinu,  Breslau,  Germauy. 
Eng.  I'at.  ;u2i;,  January  2:i,  1888.     (i,/. 

Ax  application  of  ordinary  transfer  methods  to  the  pro- 
duction of  liglit-colourc<l  images  on  a  darker  ground,  after 
the  manner  of  Limoges  enamels. — C.  H.  B. 


XXII.-EXPLOSIVES.  MATCHES,  Etc. 


PATENTS. 

Improrements  in  K.r plosive  Compounds.  .\.  V.  Newton, 
London.  From  A.  Nobel,  Paris,  France.  Eng.  Pat.  1469, 
January  31,  1888.     6f/. 

Tuts  explosive  mixture  consists  preferably  of  charcoal, 
nitrate  of  baryta,  and  picrate  of  ammonia  or  amorphous 
phosjihorus.  The  two  last  ingredients  are  added  in  order 
to  counteract  the  slow  combustion  inherent  to  nitrate  of 
b;iryta  powders. — C.  X.  li. 


Improrements  in  the  Manufacture  if  Safety  Fuses.  A.  V, 
Newton,  London.  From  A.  Nobel,  Paris,  France.  Eng. 
Pat.  1470,  January  31,  1888.     6rf. 

In.stkad  of  mealed  powder,  >yhich  now  forms  the  combus- 
tion core  of  .safety- fuses,  the  inventor  proposes  to  use  a 
celluloidal  substance  made  in  the  following  manner: — To 
100  parts  (by  weight)  of  nitioglyeerol,  l.'j  to  20  parts  of 
camphor  are  added,  and  the  solution  thus  obtained  is 
thi<'kened,  by  dis.solving  in  it  6  parts  of  nitrated  pulped 
e<itton.  To  the  above  are  added  70  paits  of  idiloralc  of 
potash.  25  parts  of  ferrii'vauidc  of  jiotas-ium,  and  44  parts 
of  nitrated  soluble  cotton.  These,  when  thoroughly  iiicor- 
jiorated.  produce  a  substaie-e  of  the  consistency  of  soft 
india-rubber  and  easily  ^vorkal^le  into  thread. 

The  advantages  claiincil  are  "absolute  continuity,  inipi;r- 
vionsness  to  moisture,"'  and  absence  of  smoke  when  ignited. 

— c.  N.  ir. 
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XXIII.-ANALYTICAL  CHEMISTRY. 

Apparatus  for  Fractional  Dislillalion  in  <(  Partial  ^'acuu7ll. 

.].  W.  Biiihl.     Ber.  21,  3339-3342. 
FoK  fractional   distillation  in  a  partial  vacuum  the  author 
recommends  the  followincr  apparatus,  a   diagi'am  aud  des- 
cription of  which  are  given  below :  — 

Fi.r.    I. 


A  is  a  glass  cylinder  coruiecteil  at  n  with  the  \  acuuni  ap- 
paratus, and  provided  with  a  ground  edge,  on  which  rests 
the  glass  cover  B.  The  tube  c,  which  is  connected  with 
the  distilling  apparatus,  passes  through  an  india-rubber 
cork  fitting  tightly  into  the  tubulure  h.  A  glass  rod,  r, 
provided  with  a  handle,  passes  through  an  india-rubber 
lork  tightly  fitted  into  the  tubulure  (/,  almost  to  the  bottom 
ot  A,  and  at  a  short  distance  from  the  lower  extremity  is 
pierced  with  a  hole,  in  which  is  pressed  a  pin  ;'  (Fig.  2). 
/,  g,  h,  consist  of  a  hollow  stem  /,  to  which  the  discs  r/ 
and  li  are  attached ;  it  is  made  of  ebony,  and  can  be 
fastened  on  to  e  by  means  of  a  bayonet-shaped  catch. 


Fig.  2. 


r1 


Test  tubes  haviiig  been  placed  in  the  holder/,  y,  h,  the 
rod  e,  to  which  the  cover  B  is  attached,  is  fitted  into  the 
stemy.-  the  two  portions  made  fast  by  means  of  the  catch 
are  placed  in  A,  and  the  apparatus  made  air-tight  by 
pressing  the  greased  edges  of  A  and  B  together.  The 
distilling  vessel  is  then  made  air-tight,  a  is  connected 
with  the  vacuum  apparatus,  aud  the  distillation  proceeded 
with  ;  by  turning  the  rod  c  the  receiver  can  t)e  changed  at 
will.  It  is  unadvisable  to  move  the  india-rubber  stoppers 
after  they  have  once  been  placed  in  position,  but  when 
the  centra)  one  requires  replacing,  the  pin  in  the  glass  rod 
can  be  easilv  removed. 


The   air-bath  (  Fig.  3"),  can  be   advantageously  employed 
for  all  distillations. 

Fig.  3. 


The  flask  is  suspended  in  a  hemispherical  metal  basiu  so 
that  it  does  not  touch  the  bottom  or  sides,  and  is  covereil 
by  an  asbestos  cone,  which  is  provided  with  a  radial  slit 
and  a  circular  opening  to  admit  the  neck  of  the  flask. 
The  temperature  can  be  regulated  and  kepi  constant  (piite  as 
easily  as  when  a  water-,  oil-,  or  any  other  liquid-batli  is 
employed.  For  high  temperatures,  the  metal  retici'tor 
shown  In  Fig.  3  is  fixed  on  the  Bunsen  lamp. — F.  S.  K. 


Hampe'x  Method  of  detcrnuimifi  Cuprous  O.ride  in  Melatlir 
Copper.  F.  F.  Dewey.  Eng.  and  Miu.  Jour.  46, 
460 — 1(51. 

Thk  above  method — which  consists  in  treating  the  samjilc 
with  a  cold  solution  of  neutral  uitrate  of  silver  for  three 
or  four  days,  estimating  the  copper  in  the  residue,  and 
calculating  from  this  the  cuprous  oxide  ou  the  assumption 
that  two-tltirds  of  it  was  transformed  into  an  insoluble 
basic  nitrate,  and  that  the  other  third  had  gone  into 
solution — was  fouiul  to  give  unsatisfactory  results  with 
coppers  containing  excessive  amounts  of  Cuot  I.  The 
paper  gives  the  residts  of  a  few  experiments  carried  out  to 
ascertain  what  really  takes  place. 

A  material  was  prepared  from  electrotype  copper  lia\  ing 
the  following  composition  :  — 

Per  Cent. 

Cu 83-317 

CujO 16-G70 

I'e iiO-inii 

lOO'OOO 

The  above  figure  for  CuoO  was  calculated  from  the 
oxygen  obtained  by  difference.  Some  of  this  metal  was 
submitted  to  Hampe's  treatment  and  the  result  multiplied 
by  the  Hampe  constant,  when  24-44  per  cent,  of  Ci^O 
was  obtained,  whereas  if  it  be  considered  that  the  whole  of 
the  CujO  in  the  metal  is  converted  into  insoluble  nitrate 
the  resulting  figure  would  be  16-29  per  cent,  of  CuoO. 
Similar  experiments  were  conducted  on  the  same  material 
diluted  with  pure  copper  and  in  which  the  percentages 
of  CuoO  were  13-33  and  9-75;  when  12-45.5  and  9-10 
respectively  were  the  figures  obtained,  assuming  as  before 
that  the  whide  of  the  Cu„0  becomes  insoluble.  The  author 
fives  an  equation  for  the  reaction  which  takes  place,  and 
concludes  from  these  results,  where  the  amounts  of  Cu;( ) 
are  rather  high,  that  "  when  copper  containing  Cu„0  is 
treated  with  a  neutral  solution  of  AgNO;,  in  excess  in  the 
cold,  all  the  Cu»0  is  converted  into  the  insoluble  ba.'ic 
nitrate."— A.  W. 
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Tahir  for  Kstimiitini/  nmount  of  \itru'  Acitl  J'nnii  tthsfrrftl 
lolitme  of  Nitric  Ojitli:  A.  Iliiiiinuiiii.  Zvits  f.  angi-w. 
C'liem.  1888,662-664. 

TiiK  iiicrcasiiig  use  of  gasoiiu'trio  proci'ssfs  for  tin-  estima- 
liiiii  of  nitric  »ci(l  iii>luci.'(l  tlu'  author  to  compile  ii  table  to 
facilitutu  tliu  culculatiuu  of  rvsulisi. 


Tlie  fable  gives  the  value  of 


I)  X   2-4134 


760  (1  +  0-00366  t)' 
whi've  b  =  barometric  pressure  in  mm. 

t  =  temperature. 
2'4134  =  weight  of  XjOj  in  milligrammes  eorrespoudiug 
to  1  ee.  of  XO  at    the   normal    temperature 
anil  pressure. 


PmHura.!    10°. 

1 

11°. 

■UK. 
2-l.t7 

IV. 

IS". 

14  .    1     15  .         1U-. 

1               1 

17-. 

is-. 

ID-.    1    20".   1    if. 

82°.         2.3".    ,     24".    ,     25-'. 

1              1              1 

I'ressure. 

iinii. 
700 

2- lit 

lUK. 
2-129 

UlfT. 

2-122 

me. 
2-115 

mft. 
2-107 

2-100 

mg. 
2-1193 

uif!.  ,    mf.   1    mf.       mtf. 

2-085  i  2-078  '  2-071     2-06* 

1 

mg. 
2-057 

mif.       m(t. 
2-050     2-04.3 

2  037 

mm. 

700 

704 

2-150 

2-H.1 

2-1.1S 

2-128 

2-121 

2-113  '  2-106 

2-0119 

2091  1  2-08*     2-077     2-070 

2-063 

2-056     2-019 

2  •0-12 

702 

70* 

2-156 

2- 149 

2-141 

2-134 

2- 1-27 

2-119     2-112 

2- 105 

2-097     2090     2-083  •  2-076 

2-069 

2-062      2  •0.53 

2-018 

701 

706 

2-16S 

2-155 

2-148 

2-140 

2-133 

2- 125 

2*118 

2-111 

2-103     2096     2-089  |  2-082 

2-076 

2-06S    rw\ 

2'OSt 

706 

708 

2-160 

2-161 

2-154 

2-146 

2-].'« 

2-131 

2-124 

2-117 

2-109     2-102 

1 

2  095 

2-088 

2-081 

2-071     2-0(17 

2- 060 

708 

-10 

2-17S 

2-167 

2-160 

2-152 

2115 

2-137 

2-l.SO 

2-1-23 

2-116 

2-108 

2- 101 

2-094 

2-087 

2-OSO     2-073 

2- 0116 

710 

712 

2181 

2-174 

2-166 

2-l.)8 

2-151 

2-US 

2-l.t« 

2-129 

2-121 

2-114 

2-107  1  2-100 

2-093 

2-085 

2-078 

2-072 

712 

7U 

2-187 

2-180 

2-172 

2  161 

2-157 

2-149 

2- 142 

2-l.-i5 

2-127 

2-120 

2-113     2-lOT 

2-098 

2-091 

2-084 

2-077 

711 

710 

2-193 

2-18*i 

2-178 

2-170 

2-163 

2-155 

2-148 

2-141 

2-133     2-126 

2-119     2-111 

2-101 

2-097 

2-OM 

2 -OSS 

710 

718 

2-21 K) 

2  192 

2-18-1 

2177 

2-160 

2-161 

2-151 

2-147 

2-139  1  2- 132 

2-1-25     2-117 

2-110 

2-lOJ      2-096 

2-OSO 

718 

7iO 

2-2116 

2-1SI6 

2-190 

2-183 

2-175 

2-167 

2-160 

2-152 

2-145 

2-13S 

2-131     2-1-23 

2-116 

2-109      2-102 

2-095 

720 

T-.;-.; 

2-212 

2-20» 

2-190 

2-189 

2-181 

2-173 

2-166 

2-153 

2-151 

2-lM, 

2-136     2-129 

2-122 

2-115 

2-108 

2-101 

722 

724 

2-218 

2-210 

2->«2 

2-UI5 

2-187 

2-179 

2-172 

2-161 

2-157  1  2-160 

2-142     2-138 

2-128 

2-121 

2-113 

2-106 

724 

72U 

2-224 

2-216 

2-208 

2 -.'01 

2-193 

2-185 

2-178 

2-170 

2-163     2-155 

2-148  1  2-141 

2-134 

2-126 

2-119 

2-112 

726 

72S 

2-2S0 

2-222 

2-215 

2-207 

2-199 

2-191 

2-18* 

2-176 

2-169     2-161 

2-154  '  2-147 

2-140 

2-1.32 

2-125 

2-118 

728 

7:«l 

2-236 

2-229 

2-221 

2-213 

2-203 

2-197 

2-J90 

2- 182 

2-175     2-167 

2-160  1  2-153 

2  113 

2-138 

2-]:il 

2-121 

730 

7S2 

2-242 

2-235 

2-227 

2-219 

2-211 

2-203 

2-l!li; 

2-188 

2-181  !  2-173 

2-166  1  2-169 

2-151 

2-141 

2-137 

2-13U 

7;i2 

7M 

2-218 

2-2U 

2-233 

2-225 

2-217 

2-210 

2-202 

2  194 

2-187  \  2179 

2-172     2-165 

2-167 

2-150 

2-143 

2-135 

731 

780 

2-2M 

2-247 

2-230 

2-231 

2-223 

2-216 

2-208 

2-200 

2193 

2-185 

2-178  '  2-170 

2-163 

2-156 

2- 149 

2-141 

736 

738 

2-261 

2-233 

2-245 

2-2;i7 

2-229 

2-222 

2-214 

2-206 

2-199 

2-191 

2-184     2-176 

2-16!l 

2-162 

2-155 

2-117 

738 

740 

2-267 

2-259 

2-251 

2-^13 

ii^ 

2-228 

2-220 

2-212 

2-205  '  2-197 

2-190     2-182 

2-175 

2-167 

2-160 

2-153 

740 

742 

2-27S 

2-265 

2-257 

2-249 

2-2U 

2-2St 

2-226 

2-218 

2-211  i  2-203 

2-196  1  2-188 

2-181 

2-173 

2-166 

2-15!) 

712 

7H 

2-279 

2-271 

2-2ii3 

2-255 

2-247 

2-240 

2-232 

2-221 

2-217  !  2-209 

2-202  '  2-194 

2-187 

2-179 

2-172 

2-164 

711 

746 

2-285 

2-277 

2-269 

2-201 

2-253- 

2-246 

2-238 

2-230 

2-222 

2-215 

2-207     2-200 

2-192 

2-185     2-178 

2-170 

716 

748 

2-2»2 

2-284 

2-27S 

2-267 

2-269 

2-232 

2-244 

2-2.36 

2-2-28 

2  •2-21 

2-213     2-206 

2-198 

2-191 

2-181 

2-176 

748 

730 

2-208 

2-290 

2-281 

2-27:i 

2-265 

2-238 

2-230 

2-242 

2-234 

2-227 

2-219     2-212 

2-201 

2-197 

2-189 

2-1,82 

730 

752 

8-304 

2-296 

2-288 

2-279 

2-272 

2-26t 

2-236 

2-248 

2-240 

2-233 

2-2-26     2-218 

2-210 

2-203 

2-196 

2-188 

752 

7M 

2-310 

2-.-J02 

2-294 

2-2Wi 

2-278 

2-270 

2-262 

2-254 

2-246 

2-2.39 

2  231     2823 

2-216 

2-209 

2-201 

2-191 

731 

7M 

2-316 

2-308 

2-300 

2-292 

2-28* 

2-276 

2-26S 

2-260 

2-232 

2-215 

2-237  i  2-229 

2-222 

2-214 

2-207 

2-200 

766 

798 

2-322 

2-314 

2 -.306 

2-298 

2-290 

2-282 

2-274 

2-266 

2-258 

2-250 

2-243     2-236 

2-228 

2-220 

2-213 

2-205 

758 

760 

2-328 

2-320 

2-312 

2-30* 

2-296 

2-28,S 

2-280 

2-272 

2-264 

2-236 

2-249     2-211 

2-231 

2-226 

2-219 

2-211 

760 

762 

2-334 

2-326 

2-318 

2-310 

2-302  . 

2-294 

2-286 

2-278 

2-270 

2-262 

2-255     2-247 

2-240 

2-282  \  2-224 

2-217 

762 

761 

2-340 

2-332 

2-324 

2-310 

2-308  , 

2-300 

2-292 

2-28* 

2-276 

2-268 

2-261      2-233 

2-213  ' 

2-238     2-230 

2-223 

761 

708 

2-347 

2-338 

2-330 

2-322 

2-314  ' 

2- 300 

2-298 

2-290 

2-282 

2-274 

2-267     2-259 

2-251 

2-244     2-2.36 

2-229 

766 

768 

2-S38 

2-3M 

2-3.16 

2-328 

2 -.320 

2-312 

2-301  ,  2-296 

2-238 

2-280 

2-273  ,  2-265 

2-257 

2-250     2-212      2- 2*1 

718 

770 

2-359 

2-351 

2342 

2-334 

2-326 

2-318 

2-310  1  2-302 

2-294 

2-2S6 

2-279     2-271 

1 
2-263  1 

2-265     2-248     2-210 

770 

If  the  gas  be  measured  moist,  the  ieii>iou  of  the  al|ueou^ 
vapour,  at  the  particular  temperature,  must  be  deilueted 
from  the  baromitrie  reading;,  .\l-ii,  to  allow  for  the  expau- 
^ion  of  the  mercury-  in  the  barometer,  deduct  from  the 
observed  |>re>!iure,  I  mm.  for  temperatures  of  10°  to  12", 
2  mm.  for  13'  to  19  ,  3  mm.  for  20"  to  2.5^  C. 


The  number  of  ee.  of  nitrie  oxide  obtaiued,  multiplied 
b_v  the  coefficient  obtained  as  above,  gives  the  \\ei;_'ht  in 
milligram.'-  of  nitrogen  iientoxide. — JK.  B. 
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Titration  of  small  Quantities  of  Gases  in  Mixtures  of 
Gases.  V.  Behrciid  and  H.  Kast.  Dingl.  Polyt.  J.  270, 
423 — 435. 

The  tcchuieal  methods  employed  for  the  estioiatiou  of 
small  quuutities  of  gases  in  mixtures  do  not  allow  of  tlie 
determmatiou  of  amounts  less  than  O'o  per  cent.,  and  even 
then  it  is  necessary  to  employ  a  large  quantity  of  the 
mixture,  as,  for  instance,  in  Pettenkofer's  method  for  the 
estimation  of  carbon  dioxide,  &c.,  usin^j;  Hesse's  apparatus, 
when  J  to  1  litre  is  required.  Biinte  has  recently  pro- 
posed a  method  for  the  volumetric  estimation  of  small 
amounts  of  gases  in  mixtures  by  means  of  his  (Bunte's) 
burette,  where  the  quantity  of  gas  employed  is  only  100  cc, 
and  by  means  of  which  1  per  cent,  of  a  gas  can  be  deter- 
mined (Dingl.  folyt.  J.  269,  232).  The  method  applie.s 
to  the  determinaiion  of  sulphuretted  hydrogen,  ozone, 
ammonia  and  sulphur  dioxide.  The  authors  have  ex- 
amined the  method  as  regards  the  first  two  of  the  above 
gases. 

1.  Determination  of  sulphuretted  hydroyen  — ■  100  cc. 
of  the  gaseous  mixture  are  measured  off  into  a  Bunte's  gas- 
burette  111  the  usual  manner,  the  remainder  of  the  water  in 
the  measuring  tube  run  out  to  the  lower  mark  of  the  tube, 
and  then  an  iodine  solution  added  gradually  until  the  colour 
of  the  solution,  which  disappears  rapidly  at  first,  remains  of 
a  yellow  tint.  During  the  addition  of  the  iodine  solution 
the  contents  of  the  tube  are  well  shaken  from  time  to  time  ; 
the  iodine  solution  should  contain  I  •  134  gnus,  of  iodine 
per  litre,  when  1  cc.  =  O'l  ec.  sulphuretted  hydrogen. 
Sulphur  separates  during  the  reaction  according  to  the 
equation,  H^S  +  1^  =  2  HI  +  S,  and  the  turbidity  formed  aids 
in  discerning  the  end  reaction,  or  a  few  drops  of  sodium 
bicarbonate  and  thin  starch  paste  may  be  added  before 
introducing  the  iodine  solution,  whereby  the  end  reaction 
(formation  of  the  blue  iodide  of  starch)  is  more  easily 
observed.  A  small  volume  of  the  iodine  solution,  taken  as 
0*2  cc.  in  the  authors'  experiments,  remains  at  the  bottom 
end  of  the  measuring  tube,  and  does  not  come  in  contact 
with  the  gas;  this  volume  of  solution  is  subtracted  from 
the  amount  used  in  each  case.  The  method  was  employed 
for  the  determination  of  the  sulphuretted  hydrogen  in  a 
mixture  of  this  gas  with  coal  gas,  the  results  being  checked 
gravimetrically  by  passing  a  weighed  volume  of  the  gas 
through  an  acetic  acid  solution  of  lead  acetate  and  again 
weighing  it.     The  following  results  were  obtained  : — 


Per  Cent,  of  Sulphuretted  Hydrogen. 


Graii  metrically. 


Bunte's  Method. 


DitTcrence 


r-'li 
Vi') 
0'(17 
0  •.-,() 


1-3S 

1  ■  I'.i 

1-22 
0-02 
II -dS 

Mfiui  dillerence . 


O'Ol 
O'lO 
0'ii7 
O'Oo 
O'OII 


The  above  results  by  Bunte's  method,  which  are  corrected 
for  temperature  and  pressure,  are  the  mean,  in  each  case, 
of  several  closely  agreeing  results.  Equally  accurate  results 
were  obtained  with  a  mixture  of  sulphuretted  hydrogen,  coal 
gas,  and  air  ;  the  iodine-solution  was,  in  this  case,  diluted 
to  half  the  strength  given  above. 

The  authors  have  employed  this  method  to  determine 
the  sulphuretted  hy'drogen  in  coal  gas  as  the  gas  leaves 
the  retorts,  the  samples  being  taken  from  the  ascension 
pipes  by  means  of  a  suitable  pump.  The  appended  table 
shows  the  percentage  of  sulphuretted  hydrogen  in  the  crude 
gas  from  1.  Saareoal;  II.  Bohemian  brown  coal ;  III.  Tync 
Boghead  Cauiiel,  at  short  intervals  during  the  distillation  :  — 


Time  of  taking  Sample. 


Hour. 


Minutes, 


Per  Cent,  of 
inCr 


Sulphuretted  Hydrogen 
ude  Gas  from  :— 


II. 


III. 


ri;i 
n-ii'j 


isi    .; 


2lKl      J, 


35 


1-1)1 

U-73 


3-75 


3-23 


0-74 


O'SIO 


0-70 


1(1(1 


rw 


lUI 

u-so 

115 

•• 

0-71 

12.j 

irl7 

(r.5i 

13U 

0-(lS 

im 

(1*  Ml 

ir.U 

11.5 

(I-41 

Mill 

(I-3S 

roi) 

0-53 

1711 

0-72 

175 

0-31 

0-38 

185 

0'(W 

i;«i 

0-51 

185 

OK 

200 

O'liS 

.. 

205 

0  3S 

.. 

ow 

21(1 

U'Ht 

220 

0-24 

0-4j 

(110 

4lh 


These  results  show  that  the  maximum  percentage  of 
sulphuretted  hydrogen  in  the  crude  gas  is,  in  the  cases 
of  Saar  and  Bohemian  brown  coal,  immediately  after 
charging  ;  also  that  the  latter  contains  almost  three  times 
as  much  as  the  former.  The  maximum  amount  of  the  gas 
from  Tyne  Boghead  Canuel  takes  place  about  35  minutes 
after  charging. 

It  is  remarked  that  a  similar  use  may  be  made  of  Bunte's 
method  for  examining  coal  gas  at  different  stages  of  its 
manufacture. 

2.  Determination    of   O:one. —  To    determine    ozone    in 

ozonated  oxygen,  a  measured  volume  of  the  gas  is  treated 

in  a  Bunte's  burette  with  a  solution  of  potassium  iodide 

(about   7  cc.  of  a  solution    containing    about    17  grms.  of 

potassium  iodide  jier  100  cc.)  and  then  very  dilute  sulphuric 

acid  added  until  the  liquid  reaches  to  the  10th  graduation  on 

tlie  measuring  tube.     The   contents  of  the   tube  are  well 

N       N 
shaken  and  the  separated  iodine  titrated  h  ith  ,,    or  ,^  sodium 

thiosulphate,  which  is  gradually  added  to  tlie  contents  of  the 
burette.  From  the  amount  of  thiosulphate  solution  used 
the  quantity  of  iodine  separated,  and  therefore  the  per- 
centage of  ozone  is  found. 

The  authors  are  investigating  similar  methods  of  Bunte 
in  regard  to  the  deterniination  of  other  gases. — C.  A.  K. 
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Uii  lite  Acciiraci/   itf  lite  Dii/  Ax.iai/  fur   Silver.     Dingl. 

l'i)iyt.  J.  270,  4f.S— 4'7I. 
A.  (loHZ  (ltiT;;-unil  llutteniiiiiiinischf  Zcituiig,  IJISS,  441), 
anil  U.  K.'ssler  ^tliis  Jouriml,  ISSH,  8G'.i)  agrix-  that  for  the 
assay  nf  ar'jculiferous  imitiTiiils  the  use  of  the  >corifii.T  Is 
prtfi-nible  to  that  of  the  ciiu-ihle  (unless  special  circuiii- 
8t«nees  have  to  he  eousiifereil,  such  as  the  presence  of 
eiirbonaceous  matter  or  the  fact  of  the  ore  iiuiler  treatuieut 
hein^'  a  very  poor  one)  as  it  gives  results  which  are  highir 
anil  nearer  the  truth. 

In  lull  gnus,  of  crucihie-slag,  tiiuz  Ibuml  2  and  4  nig.  of 
silver  in  two  iliCterent  samples,  and  is  of  opinion  that  no 
sensible  loss  occurs  in  scorilieation,  the  chief  amount  of 
deficit  being  due  to  the  sulisei|uent  cupellation.  Nevertheless 
silver  is  present  in  seorifier  slag,  100  grms.  of  it  yielding 
lfi'5  nig.  of  silver  in  the  ease  of  a  rich  ore,  and  25  nig.  in 
tfiat  of  a  poor  one,  corresponding  to  ()-2')and  1  04  per  cent, 
respectively  of  the  total  silver  present  in  the  sample. 

The  loss  of  silver  during  cupcllailoii  is  due  both  to 
absorption  in  the  cupel  and  volatilisation,  and  increases,  as 
would  be  i.xpeclcd,  with  the  proportion  of  lead,  and  the 
temperature  used. 

In  used  cupels  were  found:  in  100  grms.  that  had  been 
used  in  the  assay  of  a  rich  ore,  43  mg.  of  silver,  correspond- 
ing to  0-5  per  cent,  of  the  total  silver,  and  in  the  same 
quantity  used  for  a  poorer  ore,  2  mg ,  ciiuivalent  to 
1  •  J  per  cent,  of  the  whole. 

Kurlher,  ."iSO  nig.  of  silver  were  found  in  lOU  grms.  of 
the  flue-dust  of  a  ga.s-mufflc. 

The  appended  table  shows  the  mean  results  of  a  large 
number  of  assays  made  on  nii-\tures  of  known  composition, 
and  iudicaics  what  loss  may  be  expected  even  when,  as  in 
this  case,  the  utmost  care  is  exercised,  and  the  cuiiellation 
conducted  at  the  lowest  po.ssible  temperature. 


Kveii  hero  the  loss  appears  smaller  than  is  rcrdly  the  case, 
for  the  buttons  of  silver  olilaiiied  by  cupellalion  are  never 
t]uitc  pure,  but  always  cont^ilii  some  tenths  of  a  per  cent,  of 
lead,  and  frcipicutly  copper  and  bismuth  as  well.  It 
suffices  to  dissolve  a  few  grins,  in  nitric  aciil  and  super- 
saturate with  ammonia  (a  white  precipitate  of  lead  and 
bismuth  hydrates,  and  a  blue  colour  due  to  the  copper 
being  formed)  in  order  to  dcjionstrate  this. — 15.  I!. 


Quanliiative  Analysis   hy  KUclrolysis.      A.    Classen    and 
K.  Schelle.     Ber.  21,  2Ha2— 28U9. 

TiiK  author  has  employed  for  purposes  of  electrolysis  two 
accumulators  of  the  following  climensious.  Each  contuins 
si.x  negative  and  fixe  positive  lead  plate  electrodes  6  mm. 
thick.  The  total  weight  of  electroilcs  is  ir;-5  kilos.,  the 
volume  of  33  per  cent,  sulphuric  acid3'.")  litres,  and  the 
total  weight  of  au  accumulator  .'i5  kilos.  The  tension 
according  to  Siemens'  torsion  galvanometer  is  2'OJ  volts., 
and  they  yield  when  coupled  in  series  40 — aO  cc.  of 
electrolytic  gas  per  minute.  With  these  4--8  analyses  were 
simultaneously  performed.  I'lie  author  gives  a  series  of 
results,  showing  that  with  two  fully  charged  accumulators 
60 — 70  analyses  may  easily  be  performed. 

Scptiralion  of  Tin  from  Aiitimotii/, — In  a  former  comniu- 
iiicatlou  (this  Journal,  IHSG,  3.(4)  the  authors  have  given  a 
method  lor  this  se|iar.itiou  In  pieseiiee  rf  sodium  sul[dilde, 
precipitating  the  anlimony,  adding  ammonium  sulphate,  and 
then  precipitating  the  tin.  A  modlfieatlon,  x\liich  gives 
better  and  more  rapid  results,  is  to  convert  the  tin  sulphide 
dissolved  in  sodium  sulphide  into  the  acid  oxalate,  aud  then 
to  electrolyse  the  solution.  This  may  be  done  in  two  ways, 
either  by  decomposing  the  sulphide  with  dilute  sulphuric  acid 
and  oxidising  the  seiiarated   tin  sulphide  with  ainmoniacal 


Substance. 

Quantity  of  Silver 
present. 

Silver  taken. 

Lead 
taken. 

Proportion 
of  Lead. 

Percentage  of 
Silver  lost. 

150 K.  ill  look. 

■2,000     .,    mil  „ 

150      .,    100  „ 

15  mg.  with  10  g.  copper 
200          .,           10 
l.JO  lllfj. 

200  p. 

12,000  :  1 

8'31 

100  „ 
100  „ 

800    „ 
600   „ 

4-6 
2-5 

Ai-peiitiftToiis  K-ad  

»              ••    

300      „     100  „ 
"DO      „    100  „ 

l.JO    „ 
150    „ 

50  „ 
20  „ 

300    „ 
120    „ 

2^2 

2-0 

■    Cupelled. 

1,500      „    100  „ 
3,000      „    100  ,. 

150    „ 

10  „ 

60   „ 

fO 

150    „ 

5„ 

30    „ 

0-il 

„             „             , 

l.),000      „     100  .. 

1.50     .. 

1  „ 

6    ., 

0-4J 

50      .,     100  „ 

100    .,    too  „ 

,100      ,.     100  „ 

2 '.J  iiifr.  ill  5  g.  20  times 
5         .,       5  „  10     „ 
25          „        5   „     l     „ 

40  „ 
40  „ 

40  ., 

16,000    „ 
8,000    ., 
I.WIO    ,, 

3-5^ 

2-8 

2-3 

' 

Si-nrilicd 

Silver  urt%  slugs,  silver  sulpliide,  &v.. . 

1,000      .,     100  „ 

10  ms.  in  2*5  p. 

40  „ 

1,000    „ 

2-3 

r         and 

M                             l>                               •■ 

4,1100      .,     100  „ 

100        „        2-5  „ 

40  „ 

too  „ 

l-'J 

cupelled. 

.. 

10,000      „     100  „ 

2.i0        „       2' 5  „ 

40  ., 

100    ., 

1-0 

•1                              t> 

2(1,0011      „     ](I0  „ 

500        „       2'5  „ 

40  „ 

so  „ 

1-3 

„                               ..                               .. 

00,000     „    100  ., 

1,.500        „       2-5  „ 

40  „ 

•27    „ 

o^sJ 

50      „     100  „ 
100      „     100  „ 
500     ,.    lOO  „ 

13-5    „       25    „ 
■25       „       25    „ 
125        „       25    „ 

25  „ 
25  „ 

25 

2.000    ., 

1,1100    „ 

2011    .. 

5  3  ~ 

4-0 

31 

Iviin  iluwii 

111  :i 
'     crucible 

and 

Slait 

700     „    100  „ 

175        „       25     .. 

23  ,. 

150    „ 

3-5 

cupelled. 

2,000     ..    100  „ 

.100        .,       ■2.'j     ,. 

25  . 

.-,0    .. 

2-7J 

hydrogen  jieronide  to  tin  oxide,  or  by  adding  directly 
hydrogen  peroxide  until  the  solution  is  colourless,  and  then 
sulphuric  acid  to  lu-ecipitate  the  stannic  o.xide  ;  the  separated 
oxide  being  then  dissolved  in  oxidie  acid.     The  authors  find 


that  in  presence  of  excess  of  oxalii'  acid,  copper  oxalate  may 
be  more  rapidly  electrolysed  than  the  nitrate,  and  that  a 
firmly  adherent  film  of  metal  is  obtained. — J.  15.  C. 
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Estimation  of  Nitrates  in  Natural  Water.     S.  C.  Hooker. 

Ber.  21,  3302. 
Manv  years  ago  Graebe  and  Glaser  discovered  the  fact  that 
the  addition  of  oxidising  bodies  in  small  quantities  to  a 
solution  of  carbazol  in  concentrated  sulphuric  acid  pro- 
duced a  dark  green  solution.  The  author  based  a  method 
for  the  estimation  of  minute  quantities  of  nitrates  on  this 
reaction.  He  proceeds  thus  :  A  measured  quantitj"  of  the 
water  to  be  tested,  2  cc.  or  less,  is  mixed  with  4  cc.  of 
concentrated  sulphuric  acid,  and  after  cooling  a  small 
quantity  of  sulphuric  acid,  containiug  some  carbazol,  is 
added.  The  intensity  of  the  green  colour  produced  is  com- 
pared with  that  obtained  under  similar  conditions  with  a 
known  amount  of  potassium  nitrate.  The  reaction  is  very 
delicate,  and  still  applicable,  if  the  water  only  contain  two 
parts  of  nitric  acid  per  million.  Certain  precautions  must  be 
taken  in  the  presence  of  chlorides  and  nitrites,  which  will  be 
published  at  some  future  date. — S.  H. 


Method  for  rapidly  Aiiah/si}ig  Water  for  Industrial  Pur- 
poses, with  a  riew  to  its  Puriftcatiou  by  Chemical  Means. 
L.  Vignou.     Bnll.  Soc.  Chim.  50,  598—604. 

Ix  most  cases  it  is  advisable  to  purify  water,  previous  to 
using  it  for  industrial  purposes,  when  there  is  a  solid  residue 
of  0"3  grms.  or  more  per  litre  of  the  water.  The  author's 
method  consists  in  saturating  the  acid  carbonates  contained 
ill  the  water  with  lime,  and  then  precipitating  all  the  lime  and 
magnesia  salts  still  in  solution  with  sodium  carbonate. 
Plienol-phthalein  is  used  as  an  indicator,  and  decinomial  clear 
lime-water  is  required..  The  titration  is  conducted  in  two 
narrow  glass-stoppered  cylinders  of  about  100  cc.  capacity. 
Into  one,  .50  cc.  of  distilled  water  and  10  drops  of  an  alcoholic 
solution  of  phenol-phthalein  are  introduced ;  this  is  then 
coloured  by  0'2 — 0'5  cc.  of  the  normal  lime  solution,  and 
kept  as  staudard.  The  other  cylinder  is  filled  with  50  cc. 
of  the  water  under  examination,  10  drops  of  phenol-phtha- 
lein solution,  and  5  cc.  of  a  10  per  cent,  neutral  calcium 
chloride  solution.  The  normal  lime-water  is  then  added, 
until,  on  agitating,  the  solution  remains  coloured.  The 
standard  is  now-  diluted  until  its  volume  corresponds  to  the 
volume  of  liquid  in  the  other  cylinder,  and  a  little  lime- 
water  added  to  one  or  the  other  solution  until  the  colour  in 
both  is  identical.  The  difference  in  the  quantity  of  lime- 
water  used  for  the  standard  and  for  the  water  under  exam- 
ination gives  the  quaijtity  of  lime  which  has  combined  with 
the  free  carbonic  acid  in  the  water. 

In  order  to  determine  the  quantitj-  of  soda  required  to  pre- 
cii)itate  the  lime  in  the  water,  100  cc.  of  the  latter  are  mixed 
in  a  graduated  250  cc.  cylinder  with  the  quantity  of  lime- 
water  necessary  to  combine  with  any  free  carbonic  acid, 
5  cc.  of  phenol-phthalein  solution  then  added,  and  the 
mixture,  after  shaking,  allowed  to  settle.  Exactly  one-half 
of  this  solution  is  placed  in  one  of  the  cylinders  previously 
used  for  the  colorimetric  determination  and  the  amount 
of  soda  solution  (containing  I  gxm.  of  Xa^COs  P^"^  litre) 
ascertained  which  is  necessary  to  produce  a  recctlouration. 
This  must  be  equal  in  intensity  to  the  standard  made  by- 
adding  to  distilled  water  the  same  amount  of  phenol- 
phthalein  contained  in  the  former  solution  and  coloured  by 
a  small  quantity  of  the  soda  solution. 

From  the  above  data  the  quantity  of  lime  and  soda  which 
it  is  necessary  to  add  to  the  w-ater  may  be  readily  deduced. 

Water  containing  notable  quantities  of  magnesium  sul- 
phate or  chloride  cannot  safely  be  tested  bv  this  method. 

—A.  R. 


Determination  of  the  Metals  of  the  Iron  Gioup  bij  Means 
of  Hydroyen  Pero.ride.  A.  Carnot.  Compt  Rend.  107, 
948.l949"and  997—1000. 

The  action  of  hydrogen  peroxide  on  the  different  metals  of  the 
iron  group  is  either  that  of  an  oxidising  or  reducing  agent. 
The  best  known  reaction  is  that  with  chromates,  where 
dilute  solutions  of  both  when  mixed  yield  a  blue  colour. 
This  latter  is  very  fugitive,  remaining  a  few  minutes  if  the 
solution  be  nearly  neutral,  and  only  a  few  seconds  if  it 
contain  more  than  1  per  cent,  of  free  ILSOj  or  HCl.  The 
colouration   is  due  to  the  formation  of   a  hodv   with  the 


formula  CrOj.HOo.  With  a  sufficient  quantity  of  H^O, 
the  chromate  is  finally  reduced  to  Cr^Oj.  On  this  fact  the 
author  bases  a  ^■olumetric  determination  of  chromic  acid  or 
hydrogen  peroxide.  The  former  is  more  readily  can-ied 
out.  The  solution  of  the  chromate  must  have  a  slightly 
acid  reaction.  It  is  titrated  with  a  very  dilute  solution  of 
HjOo  (the  commercial  product  mixed  with  5 — 20  times  its 
volume  of  water) ;  the  latter  being  added  until  a  drop  ceases 
to  produce  a  blue  spot  in  the  chromate  solution.  The 
strength  of  the  H^Oj  solution  may  be  ascertained  by  titrating 
in  a  similar  manner  a  solution  containiug  a  known  weight 
of  bichromate.  The  chromate  solution  should  not  contain 
more  than  0-5  per  cent,  of  chromic  acid,  to  prevent  the 
colouration  being  too  dark.  The  dilute  hydrogen  peroxide 
solution  keeps  very  w-ell. 

The  reverse  takes  place  when  hydrogen  peroxide  acts  on 
chromium  salts  in  alkaline  solution,  the  chromium  salts  being 
converted  into  chromates.  A  dilute  solution  of  chromium 
chloride  is  heated  to  boiling,  a  few  ec.  of  the  HjOo  solution 
and  an  excess  of  ammonia  added,  and  the  mixture  boiled 
again  until  quite  yellow.  Any  undissohed  oxide  must  be 
redissolved  in  acid  and  treated  again  in  the  same  manner. 
The  oxidation  finished,  the  chromate  may  be  determined 
again  by  reduction  with  H.^O^,  or  otherwise.  This  method 
may  be  used  ^vith  obvious  advantage  for  separating  chromium 
from  those  metals  which  are  precipitated  by  ammonia  or 
ammonium  carbonate.  The  process  is  also  very  useful  when 
it  is  a  question  of  separating  chromates  from  chromium 
salts  or,  in  the  analysis  of  chrome  iron  ore,  from  alkaline 
aluminates. 

Manganese  is  acted  upon  by  HsOo  similarly  to 
chromium ;  in  acid  solution  reduction  takes  place ;  in 
alkaline  solution  oxidation.  When  a  manganous  salt  is 
mixed  with  dilute  HnOo  and  boiled  with  ammonia,  all  the 
manganese  is  deposited  as  dioxide,  but  generallj-  it  has  to 
he  redissolved  several  times,  &c.,  to  free  it  from  any  other 
metals. 

Iron  salts  are  oxidised  by  HoO;  in  acid  solutions,  unlike 
the  two  proceding  metals.  The  transformation  is  immediate, 
even  in  the  cold,  and  H;t\,  is  more  effectual  in  this  case 
than  any  other  oxidising  agent. 

Xo  anah-tical  data  are  given,  testifying  to  the  accuracy  of 
the  methods  described. — A.  E. 


Some  similar  Reactions  of  Carbazol  and  Pyrrol. 
S.C.Hooker.     Ber.  21,  3299— 3301.' 

1.  Cakgazol,  like  pyrrol,  gives  the  red  colouration  with  a 
pine-wood  sha\-ing.  The  colourations  are  best  produced  liy 
soaking  the  shaving  in  a  hot  alcoholic  solution  of  carbazol, 
and  then  exposing  it  to  hydrochloric  acid  fumes. 

2.  Treated  with  isatin  and  sulphuric  acid  (cone),  an 
intense  blue  colouration  is  produced.  This  reaction  is  very 
characteristic  in  the  case  of  carbazol,  and  may  serve  as  a 
test.  An  indigo-coloured  precipitate,  which  rapidly  becomes 
hghter  coloured,  is  formed  on  adding  water  to  the  acid 
solution. 

3.  If  an  acetic  acid  solution  of  carbazol  and  benzo- 
quinone  be  treated  with  a  little  sulphuric  acid  previously 
mixed  with  twice  its  volume  of  acetic  acid,  a  deep  carmine 
red  solution  is  produced,  from  which  water  precipitates  a 
red  to  red-violet  substance,  soluble  in  ether,  chloroform, 
and  alcohol.  A  neutral  aqueous  solution  of  pyrrol  behaves 
similarly  when  treated  with  benzoquinone.  (V.  ileyer  and 
O.  Stadler.  Ber.  17,  1035.  This  Journal,  1884,  439.) 
The  author  considers  the  action  of  benzoquinone  to  be  that 
of  an  oxidising  agent  only,  and  similar  colours  precipitated 
by  water  are  produced  by  the  addition  of  any  oxidising 
agents  to  a  sulphuric  acid  solution  of  carbazol  or  pyrrol. 

4.  Picric  acid  combines  with  pyrrol  to  form  an  unstable 
compound,  which  melts  at  about  71°.  The  compound  of 
carbazol  and  picric  .acid  is  a  characteristic  and  stable  body 
melting  at  186°.— C.  A.  K. 


Volumetric  Estimation  of  Acetone  in  Methyl  Alcohol. 
J.  Jles.singer.     Ber.  21,  3366—3372. 

Methvl  alcohol  which   is  employed  in  the  manufacture  of 
aniline   dyes  should  contain   only  a  very  small  quantity  of 
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ncetono,  and  it  is  therefore  iinportant  to  Imvc  some  quiek 
unci  iieeiinite  metlioil  \)y  wliieh  the  inmutity  of  iieetone  ciin 
be  iiscertnined. 

When  acetone  is  treated  with  iodine  and  potash  the 
following  reactions  take  place  :  — 

2CIl3.CO.CH3+12KOI=2CH3.CO.(.'I;,+  GKI[()  +  GKI. 

2  CH3.CO.CIJ+2  K()H  =  2  CHI3  +  2  KCoHjOo. 

If  a  known  quantity  of  iodine  he  added  to  an  alkaline 
solntiou  of  the  methyl  alcohol,  for  every  two  molecules  of 
acetone  present  six  molecules  of  iodine  (L)  will  eutci-  into 
combiiialiou  and  form  iodoform.  If  the  solution  be  then 
aeiilified  Ihc  excess  of  iodine  present  as  potassium  iodide 
ami  iiulale,  will  he  lllierated  and  can  be  estimated  by  titrating 
with  sodium  thiosulphate. 

The  analysis  is  carried  out  as  follows: — 20  cc.  or,  if 
the  sample  contiiins  a  considerable  (luantity  of  acetone, 
30  cc.  of  potash,  and  1 — 2  cc.  of  the  methyl  alcohol  are 
shaken  together  in  a  stoppcri'd  250  cf.  flask,  and  a  known 
quantity  (20 — 30  cc.)  of  a  l-normal  iodine  solution  added. 
The  mixture  is  shaken  luitil  it  becomes  clear,  just  acidified 
with  hydrochloric  acid,  and  excess  of  decinormal  sodium 
tbiosulphate  solution  run  in.  Starch  is  then  added  and 
the  excess  of  sodium  thiosulphate  titrated  with  the  i-normal 
iodine  solution. 

The  potash  solution  employed  is  made  by  dissolving 
50  grms.  of  KOH  in  one  litre  of  water;  the  hydrochloric 
acid  is  of  sp.  gr.  1  •(i2o,  and  the  volume  ailded  should  be  the 
same  as  that  of  the  potash. 

If  r  be  the  volume  (in  cc.)  of  the  iodine  solution  required 
to  combine  with  the  acetone,  and  «  the  volume  (in  cc.) 
of  the  methyl  alcohol  taken,  then  the  quantity  of  acetone, 
by  weight,  in  loo  ce.  of  the  sample  is  equal  to 

r   X   0-1933448 
n 

A  large  number  of  test  analyses  are  given  showing  the 
results  obtained  with  prepared  solutions  of  chemically  pure 
methyl  alcohol  containing  from  0'  3  to  2  per  cent,  of  acetone 
anil  also  with  aqueous  solutlcuis  of  acetone  and  sam|iles  of 
commercial  methyl  alcohol.  The  results  in  all  cases  are 
very  satisfactory. — F.  S.  K. 


(irui. 

In  tlie  resiiiuo U'ist2 

In  the  distillate 0-OOlKl 

O-liills 
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Kjeldahl's  Method  fur  the  DetenninatwH  of  Xitruyen, 
G.  Lunge.     Zeits.  f.  angew.  Chem.  1888,  661  —  662. 

The  method  proposed  by  Mefdoia  and  Moritz  (this  Journal 
1888,  63 — 64)  for  purifying  sulphuric  acid  intended  for  use 
in  Ihc  iletenniuation  of  nitrogen  by  Kjelilalil's  method,  is 
adversely  criticised.  In  the  paper  referred  to,  it  is  assuiiieil 
that  the  nitrogenous  impurities  exist  in  the  form  of  ammo- 
nium sulphate.  I5ut  it  is  not  always  so.  It  is  well  known 
that  the  most  usual  impurity  in  unrefined  sulphuric  acid  is 
nitrosylsulphonic  acid,  ami  ammonium  sulphate  is  added  to 
prevent  injury  occurring  to  the  platinum  stills  during  the 
concentration  of  such  acid,  .\mmonium  sulphate  is  present 
in  the  rectified  acid  only  when  a  larger  c|uantity  has  been 
added  than  is  required  in  the  equation — 

SOo(OU)(OK(J)  +  NH3  =  Nj  +  SOj(OH)5  +  H„0. 

But  frequently  the  rectified  acid  contains  nitrous  acid. 
Again,  the  assumption  of  .Meldola  and  Moritz  that  the  excess 
of  nitrous  acid  is  driven  of}  by  heating,  is  incorrect.  Wlien 
a  nitrite  is  added  to  sulphuric  acid,  nitrtjsylsulphiuic  acid  is 
formed,  and  Lunge  has  shown  (I)ingl.  I'olyt.  J.  233,  155  and 
237;  Ber.  12,  1058)  that  this  is  a  very  stable  ciuupound. 
Kveu  after  prolonged  boiling  of  a  .solution  of  this  body  in 
concentrated  sulphuric  acid,  no  dectmiptisition  takes  place, 
but  usually  a  small  ipiantity  of  it  distils  over  with  the 
sulphuric  acid.  This  fact  has  been  again  verified  by  a 
series  of  experiments,  of  which  the  foMowing  is  an  example. 
Nitrite  of  soda  was  dissolved  in  pure  sulphuric  acid  ;  a 
portion  tested  with  permanganate  gave  the  proportion  of 
0-1928gnn.of  HNOjin  200cc.  200  cc.  were  then  taken  and 
boiled  for  four  hours  ;  80  cc.  distilled  over.  The  nitrous 
acid  was  estimated  and  the  total  (piantity  added  found 
again  : — 


Meldola  and  Moritz's  method  of  purification  can,  tlnre- 
fore,  only  be  applii'd  when  the  quantity  of  ammonia  present 
has  been  determinetl,  and  the  nitrite  must  not  he  :tdrled  in 
excess,  and,  in  such  a  case,  a  eorreetion  is  more  easily  made, 
and  the  purification  enliivly  disjiensed  with. — K,  H. 


On  the  Estimation  of  NitroyvH  and  Phosphoric  Acid  in 
Or(/anic  Hodics.  ().  Lange.  Chein.  Zeit.  12,  1587 — 
1588. 

In  the  following  method  Lange  has  made  the  attempt  to 
eniiiloy  the  solution  prepared  according  to  Kjeldahrs 
method  for  the  estimation  of  nitrogen,  and  phosphoric  acid 
as  well,  lie  thus  aims  at  simi)lirying  the  analysis  of  such 
bodies  as  hone  ash.  10  grins,  of  the  substance  are  trans- 
ferred to  a  flask  (300 — 350  cc.  capacity),  50  cc.  of  con- 
centrated sulphuric  acid,  and  0-5 — I  gnu.  of  copper  sulphate 
a<Ide(l.  At  first  the  mixture  must  be  heated  very  carefully, 
and  it  should  only  be  raised  gradually  to  the  boiling-point, 
when  carbonisation  is  complete.  After  two  hours'  (in  ex- 
ceptional cases,  2i — 3  hours)  vigorous  ebullition,  the  re- 
action should  be  complete,  and  after  the  precipitate  has 
subsided,  the  supernatant  liquid  should  be  of  a  pure,  light 
green  tint.  When  cold  the  whole  is  rinsed  into  a  500  ce. 
flask,  which  has  been  iirevioiisly  half-filled  with  water. 
The  mixture  is  then  cooled  and  made  up  to  half  a  litre. 

During  ebullition,  the  flask  should  occasionally  be 
shaken  about  in  order  to  wash  down  the  small  carbonised 
particles  which  adhere  to  the  sides.  The  dilute  solution  is 
filtered  and  50  cc.  of  the  filtrate  (corresjionding  to  one  grm. 
of  the  original  substance)  taken  for  the  phosphoric  acid 
estimation.  For  this  iiurpose  100  cc.  of  "  Marker's  citrate 
.solution"  and  25  cc.  of  magnesia  mixture  are  added,  and 
the  whole  stirred  up  till  precipitation  sets  in.  The  pre- 
cipitate can  be  filtered  off  after  a  (piarter  of  an  hour. 
"  Miirker's  citrate  solution  "  is  prepared  as  follows  : 
1,500  grms.  of  citric  acid  are  dissolved  in  3  litres  of 
water  and  5  litres  of  24  per  cent,  ammonia,  and  7  litres 
of  water  added.  For  the  nitrogen  estimation,  50  cc.  of  the 
filtrate  are  diluted  with  water,  an  excess  of  soda-lye  and 
a  few  small  pieces  of  zinc  added  and  the  ammonia  distilled 
off.  The  results  obtained  by  this  method  are  excellent. 
Very  good  results  were  also  obtained  wheu  0-5  grm.  of 
mercury  was  used  instead  of  the  copper  sulphate  ;  and 
the  destruction  of  the  organic  matter  took  place  much 
more  rapidly,  being  completed  in  1  to  li  hours.  The 
author,  however,  prefers  not  to  employ  mercury,  as  mercury 
atnido-compounds  might  be  precipitated  with  the  phosplau-ic 
acid,  and  though  these  compounds  would  no  doubt  volatilise 
when  the  precipitate  is  ignited,  the  escape  of  the  poisonous 
mercury  fumes  might  have  uiqdeasant  consequences.  The 
precipitates  obtained  both  by  tiie  mercury  and  the  copper 
method  were  perfectly  white. — F.  \V.  T,  K. 


The  Testing  of  Fats.  Meetiiii/  (f  the  Austrian  Society  for 
the  Advancement  of  Chemical  Indiistri/.  Chem.  Zeit.  12, 
1641. 

In  discussing  tests  for  fats  L.  Ausserwinhler  lays  special 
stress  on  the  determination  of  the  saponification-,  acetyl-, 
and  iodine  values  as  means  for  distinguishing  and  recog- 
nising fats. 

E.  JmuIht  has  found  the  physical  properties  of  pure 
oli\e  oil  to  vary  according  to  the  nature  of  the  ground  on 
which  the  olives  have  been  grown,  the  time  of  their  harvest, 
the  method  of  pressing  them,  the  storing  of  the  cjil  and 
the  action  of  light  on  if.  The  results  obtained  with  pure 
olive  oils  by  the  elaidin  test  vary  according  to  the  above 
circumstances. 

iVc(// agrees  with  Lauber;  F.  Storok,  on  the  other  hand, 
holds  that  with  sufficient  experience  of  the  physical  pro- 
perties   of  pure    rdive    oils    and   f>f    their    behaviour    when 
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subjected  to  the  elaTdin  test,  the  nitric  and  sulpharic  acid 
tests,  and  the  silver  test,  these  are  sufficient  to  determine 
the  purity  of  a  sample. 

(F.  Gintl  points  out  that  olive  oil  which  has  been  exposed 
to  direct  sunlight  for  about  14  days  no  longer  gives  the 
elaTdin  reaction.  Italian  olive  oil  is  denaturali?ed  on  the 
frontier  -n-ith  rosemary  oil.  Colour  tests  are  therefore 
unsuitable  for  such  oil."  Gintl  and  L.  Storck  are  in  favour 
of  the  more  modern  quantitative  methods,  as  these  allow  of 
a  more  obiective  judgment  and  are  less  liable  to  error. 

— r,  W.  T.  K. 


K.iti'matioH  of   the  Starch    in   variniis  kinds  of  Grniii,  and 
Valuation   of  these  for  the  Mannfacture  of  Starch,  Ac 
H.  Schrtib. "  Zeits.  f.  augew.  Chen'i.  1S88,  694— 69G. 
(See  tjnrftr  XVI.,  page  127.) 


^flu  Boofee. 


The  TrxDAMEXTAL  Principles  op  Chemistry.  Practiefllly 
taucht  by  a  >e\v  Method.  By  Robert  Gallo-wat.  M.R.I. A., 
F.C.S.  London:  Longmans,  Green,  &  C*».  Xew  York:  1.^  East 
ICth  Street.  1888. 
The  author  in  his  Preface  finds  fault  with  the  ordinary  chemical 
text-books  that  are  in  use  in  schools,  and  for  teaching  junior 
students  generally.  "Many  of  these  books,"  says  he,  "are  little 
more  than  mere  compilations  of  unclassified  facts;  hence  the 
reason  is  not  cultivated,  and  consequently  the  science  is  not 
.■ittained,  for  unless  the  first  is  reached  the  second  is  not  piined." 
The  text,  covering  3^  pases  and  embellished  with  71  wood 
en^ravintrs,  is  divided  into  chapters-,  in  which  the  matter  is  treated 
proCTessivelv,  accordins  to  the  foUowimr  stejis.  Chap.  I.  Matter. 
—The  Physical  Properties  of  Hodies.  H.  Molecular  Attraction. — 
Heat  and  Temperature.  IIL  Onivitation.— The  Physical  Properties 
of  Gases.  IV.  Ebullition.— Elastic  Force  of  Vapours.  V.  Density, 
Specific  Gravity.  VI.  SiiV)limation.  —  Solution.  —  Precipitation. 
VII.  Adhesion.— Capillary  Action.  VIII.  Elements  and  Compounds. 
—Chemical  Affinity.  IX.  The  Different  Classes  of  Compound 
Substances.  X.  General  Laws  of  Chemical  Combination.  XI.  Xo- 
menclature  and  Notation. —  Basic  Substances.  XII.  Acids  and 
Acid  Anhydrides.  XIII.  Salts.— Their  Formation  and  Properties. 
XIV.  The*  Mode  of  Expressing  Chemical  Changes.  XV.  Ccmbina- 
tion  of  Similar  Atoms. — Determination  of  Atomic  Weights.  A  set 
of  exercises  with  answers  is  also  given.  The  book  is  of  Svo,  size, 
bound  in  cloth. 


Watee  Analysis.  A  Practical  Treatise  on  the  Examination  of 
Potable  Wnter.  By  J.  Alfred  Waxkltx.  M.R.C.S.  London: 
Triibner  &  Co.,  Ludgate  Hill.    Seventh  edition.    1^89. 

As  the  Preface  states,  the  seventh  and  present  edition  of  this  book 
contains  a  large  part  of  the  last  edition,  which  reappears  without 
alteration ;  but  the  beginning  of  Part  II.  is  altered  by  there  being 
two  new  chapters  added,  viz..  a  chapter  on  Specific  Gravity  (taking 
the  place  of  an  old  chapter  onthe  samesubject).  and  an  additional 
chapter  on  Carbonic  Acid.  It  is  also  announced  that  for  the  first 
time,  "a  real  connexion  between  the  specific  gravity  and  the  con- 
tents of  a  drinking-water  has  been  experimentally  de  i  onstrated." 
Part  III.  has  been  enlarged,  and  includes  a  section  on  the  classifi- 
cation of  natural  waters.  There  is  a  section  also  dealine  with  the 
solution  of  lead  by  certain  kinds  of  dnnking  water.  The  bulk  of 
the  book  is  slightly  increase<l,as  may  Iw  judged  from  the  foregoing. 
It  is  bound  in  black  cloth,  is  of  Svo.  size,  and  the  price  is  os. 


{From  the  Board  of  Trade  Journal  and  other  sources.) 


TARIFF   CHAjVGES  AND    CUSTOMS 
REGULATIONS. 

Russia. — Finland. 

Tariff  Chaiiges. 

iVo/<?.— Kilognimrae  =  2'20i  lbs.    100  penni  =  Oj^s^. 
The  duty  on  Chilian  saltpetre  has  been  reduced  from  90  ]>onni  to 
20  i>enni  per  lOii  kilogs. 

Japax. 

Abolition  of  Export  Duties  on  certain  Articles. 

An  Imperial  ordinance  has  been  promulgated  abolishing,  from 
the  1st  January  lS8it,  the  export  duty  on  drugs  and  certain  other 
articles,  and  stating  that  inihe  erent  of  a  re-imposition  of  the  duty, 
a  notice  of  six  months  will  be  given.  The  following  is  a  list  of  the 
articles,  as  contained  in  the  translation  in  question  :— 

Drugs  (camphor  excei)ted),  prepared  medicines,  dye-stutfs,  colours, 
glue,  isinglass,  candles.  Japanese  ink  and  similar  articles,  ink  pads, 
washing-pcpwder.  soap,  tooth-powder,  and  blacking,  medical  and 
scientific  instruments,  perfumery,  articles  for  the  toilet,  asbestos, 
depositsof  thermal  springs,  cement,  flowers  and  giun  of  ])lants  and 
trees,  powdered  uallnuts,  si>irits,  vinegar,  oils,  and  prepared  spices. 


Xf.w  CrsTOMS  Tariff  of  Qiikensland. 

Tlie  following  is  a  statement  of  the  rates  of  Customs  duty  now 
levied  under  the  new  tariff,  assented  to  on  the  25th  October  last : — 


Classification  of  Articles. 


Bates  of  Duty 
now  levied. 


GuniMwder 

Tallow,  stearine,  and  lard 

Blue,  candles,  and  glue 

Mustard,  spices,  and  acHic  acid 

Leather  (except  otherwise  enumerated)  

Bicarbonate  of  soda  and  resin 

Caustic  sotla 

So<Ia  crystals 

Acid,  sulphuric 

Paints  (wet  and  dry)  and  lead  (white  and  red) 

Saltpetre 

Soap 

Cement 

Vegetable  oils  (in  bulk) 

Mineral  oils  and  turpentine 

Opium .* 

Sugar  (refined)    

Glucose  

Perfumed  spirits 

Methylated    

Sulphur,  nitrate  of  soda 

All  other  goods 


£   s.   d. 

Reputedlb.il    0    l 


II 

0 

U 

„ 

0 

0 
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0 
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4 

0 
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0  10 

0 
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2 

0 

Gallon 

0 

1 

II 

„ 

0 

0 

c, 

Lb. 

1 

n 

0 

Cwt. 

0 

G 

8 

., 

0  10 

0 

Liq. frail. 

1 
n 

0 

0 
0 

5  °lc  ad  vfil. 
15  %  ad  val. 


The  following  articles  are  exempt  from  duty  : — 
Dye;  al!  explosives,  save  gunpowder:  manure;  muntzmetal: 
paper;  quicksilver:  safety  matches  ;  fwlt :  and  sotla  n.sh. 
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Switzerland. 

Classijictttiim  of  Articles  in  Customs  Tariff", 

"  Ilydrolcine  "  (nodn,  calcint'd.  mixed  with  ft  little  soap).— Cfttc- 
jTtTv  Is.    Dutv.  i  fi-aiu\4  |ht  quintal. 

"  Polinicnf  ■  (mixlnn'  of  iiluiiiiim.  solublo  Klass,  nnd  kvohikI 
Km(thilv).— Catoftor.v  HO.     Duty,  M  oents  i>i»r  i)iiinlu). 

•  Antipyrine."— CiitoKory  ?ti.    Duly.  7  rmm-s  iht  quint:il. 


United  Statks. 

Customs  Drcisiotis. 

So-oallod  "hashisch."  wliich  is  not  tlio  orvido  drnir  known  to  eoni- 
nitTt'o  by  that  name,  hut  is  a  prt'pnnition  of  Indian  hemp,  used 
miMlit'itmny.  is  dutinhlc  at  Ihf  rnto  of  2."»  pertM-nt.  ad  valnrtnt.  nndiT 
T.  I..  1*3;  and  stvcnllrtl  *"  Butyr-cacao."  an  exprosst'd  oil.  is  dutiahU' 
at  Iho  sftino  rato.  unihT  T.I..  ;»2. 

AsU'sios.  manurat'tunHl  or  unnmnufafturiHl,  cannot  he  classified 
under  the  provision  in  the  frtf  hst.  T.  I..  7St,  for  "paper  stork," 
inaMnuu'h  as  the  .snhstanee  is  otherwise  specially  provided  for,  as 
follows  :  when  nianufaetnred,  under  Schedule  A.  (T.  I.,  ."JU),  and 
when  unnianufat'tured,  under  the  fi-ee  list,  T.  I.,  .VKS. 

A  snhstanee,  enuiiisting  of  a  mixture  of  eaustie  soda  aiul  linte,  is 
lield  to  he  dutiabh'  at  the  rate  of  2.^  i)er  cent,  ad  PaJorem,  under  the 
provision  in  Sehedule  A.  (T.  I.,  \^1).  for  chemical  salts  not  provided 
for  hy  name;  ami  certain  powdered  copper,  which  is  not  the 
'■  rettulns  "  or  black  or  coarse  eonper  of  commerce,  hut  consi-ts  of 
uietaUic  copper  reduced  in-obably  liy  chemical  uKeucies.  is  held  to 
iKiduliahIo  at  the  nde  of  45  per  cent,  ad  vnlnrcm,  under  thu  liro 
visi<m  in  Sehedule  C.  (T.  I.,  21*>),  for  uuinufacturcs  of  copper. 


S<M  TM  Amkuuan  .Vmmi   Uksin. 

It  is  announced  that  the  CJovernment  of  the  Republic  of  Co'ombia, 
in  oi-der  to  stimulate  the  prodiu-tion  and  importation  of  animi  resin 
fnun  that  country.  Iuls  decithMl  to  K^nint  an  export  bounty  of  S  per 
cent,  ad  valorem  on  all  shipnu'iits  of  the  resin.  The  tnide  is  at 
present  concentrated  in  the  hamls  of  a  nativ)'  firm  in  the  depart- 
ment of  Kolivar.  where  it  is  found  in  larjce  quantities  deposited  in 
the  earth  as  a  proibiet  of  tlie  Hymcnrea  Cnurbaril  and  other  tr.'cs. 
~(7hi'misf  antl  JJrmjfiist. 


MTSCELLAiXEOUS  TRADE  NOTICES. 

Phosi'iiati:  of   Limi:  in   Ri  ssi\. 

Tlie  Kngrais  stales  that  there  exist  in  Russia  important  hods  of 
pliosphato  of  lime,  oceupviufr  almost  the  whole  ai-ea  of  an  immense 
trianeh',  the  base  of  which  wctuld  pass  fi-oui  Odessa  t<i  Oreiibiux. 
The  number  of  strata,  oiu'  ah(H-e  the  other,  varies  from  three  to 
seven,  but  for  the  most  part  the  tU'posit  is  a  mere  vein.  The  bi'ils 
are  at  one  place  near  the  surface,  in.  another  they  are  sevemi  huu- 
ilred  metres  below  the  pround.  The  phosphate  often  takes  the 
form  of  nodules  of  very  diverse  size  and  colour,  l)ut  it  is  also  lound 
in  slabs,  or  even  in  massive  blocks.  The  principal  bed  in  Russia, 
that  of  Koursk,  forms  an  immense  bfisin,  extendinir  for  a  length  of 
more  than  l."i(i  kilometres. 


Manufacture  of  Glass  in  Itat-y. 

The  Vr.lkswirtlisckaftHche  Worhcnschrift  for  the  3rd  January 
lost  announces  that  a  company  has  been  formed  to  establish  a 
manufactorj'  of  window  and  table  jfiass  at  Milan.  The  German 
newspaper  adds  that  the  ini|x>rtance  of  this  fact  will  not  escape  the 
notice  of  exporters  in  other  countries.  Hitherto,  Italy  hius  almost 
eiitirel.v  depended  upon  foreii^ers  for  glasswares,  but  it  is  intended 
to  start  the  new  couinany  on  such  a  scale  as,  if  possible,  to  exehule 
fureitrn  >rlass  altogetner  from  the  Italian  market.  The  teclinieal 
manaKcmeut  of  the  factory  is  to  be  placed  in  tlio  hands  of  a  Bel(riiin 
exjjert.  It  ap|x*ars  that  a  capital  of  a  million  francs  has  already 
l)een  subscribed.  An  Italian  firm  in  Mannheim  is  interested  in  the 
enterprise. 

Localities  in  which  Manganese  occuits  in  thk 
United  States. 

While  there  has  been  a  c«^»nstant  and  persistent  search  for  new 
deposits  of  manganese  during  the  pa^t  year,  no  new  development  of 
any  iniportance  has  been  reported  outside  of  the  localities  that 
have  U-en  described  in  the  previous  volumes  of '*  Mineral  Resources." 
ln<leetl,  sf»me  lix'ahties  regardctl  as  quite  promising  at  the  time  the 
report  for  ISSi!  was  made  up  have  provetl  to  be  of  little  value,  and 
tin-  chief  production  is  still  confined  to  the  localities  that  have  been 
noted  as  manganese  producers  for  many  years.  The  extensions  of 
the  iron-ore  regions  in  the  Luke  Sujwrior  district,  in  which  it  was 
ho]M*d  de|»osits  of  muiiiiauese  ores  might  be  fouiul,  have  so  far  pro- 
ilnce<l  only  insignificant  quantities  of  an  ore  with  more  than 
Hi  per  cent,  of  metalli<-  mHUganest.',  the  iduef  product  being  a 
mangaMireroiu  in»n  ore  containing  from  4  to  111  per  cent.  There 
are  somewhat  enconniging  prospei'ts  of  the  discovery  of  manganese 


i're  in  Xorth  Carolina  and  also  in  Western  Arkansas.  Yet  it  is  still 
true  that  ("rimora  (Virginia),  t'arlersvillo  (Georgia),  and  Batesville 
(Arkansas),  furnish  practically  all  the  uuinganese  ores  niiiu'd  in  the 
Unitwi  States.— J.  i>.  Wetkn. 

Thk  Mantfactuue  ok  Si'ikcflkiskn. 

Dnriufc  the  past  few  mouths  the  North  Chiciuto  Rolling-mill  Com- 
pany have  been  making  spiegeh-is.-n  at  one  of  their  furnaces.  Tlu  y 
have  been  turninir  out  al)out  tion  tons  a  week.  Tlu'  ores  us<'d  conn- 
from  liatesville,  Ark,,  antl  it  is  thouglit  that  tlio  conipiiny  will 
siH»n  be  able  to  olitaui  it  in  sullieienl  (piaiitities  tt>  supply  them 
with  all  the  sinegeleist^n  lliey  will  reipiire  at  their  entire  works. 
Hi'retofore,  this  metal  lias  been  imported  troni  Knglatid  nvA 
tiermr.ny.  and  the  company  have  Imnglit  aniuially  as  much  as 
21MHK1  or  a5,(H)0  tons.  That  which  has  just  been  maUe  at  the  North 
('hicago  fnrnace  is  what  is  kimwu  as  :il)  per  cent,  niariwaru-se  metal. 
A  small  quantity  of  spiei-'elelsen  has  Imeu  made  heretnfore  in  some 
nf  the  Western  furnaces,  hut  it  was  of  an  experimeulal  character. 
This  is  believed  to  he  the  first  case  wliere  this  metal  has  been 
uianufactured  in  paying  iiuantities  in  the  Western  States. 

-~The  Tromnonger. 

Thk  Smykna  Chkmical  TNimsTitv. 

A  correspondent  calls  attention  in  a  foreign  contemporary  to  the 
possibility  of  working  up  an  export  trade  from  Asia  Minor  in  the 
many  medicinal  drugs  which  are  indigenous  in  the  country,  but 
are  at  present  exported  to  a  comparatively  small  extent  onl^y. 
Herbs  suitabh)  for  liqueur  manufacture  are  especially  abundant  in 
the  country.  One  of  the  liqn(tricejuiee  works  in  Asia  Minor, 
owned  hy  a  Swiss,  and  said  to  have  been  very  well  appointed. 
has  ceased  working.— CAcmt's*  and  Druggist. 

Bogus  Ki^preskntativks  in  Uoimania. 

The  existence  throughout  Roumania,  hut  especially  in  Bucharest, 
of  an  exceptionally  numerous  fraternity  of  long  jirms  and  bogus 
agents  ha-*  hitherto  renderej  business  with  that  Danube  State 
extremely  risky.  Some  improvement  is  likely  to  be  elTeeted  in  this 
respect  by  a  law  which  compels  all  ngenls  uf'fnniv'n  iiiunufacturers 
and  traders  to  deposit  with  I  lie  Hueharesi  <  haiiiltcr  of  L'oiiiUK'rce  a 
declaration  by  their  prineiiials,  leL'alised  before  a  Houmaiiiaii  notary 
public,  to  the  eftect  that  the  agent  named  therein  is  the  sole  repre- 
sentative of  his  principals  for  the  whole  or  part  of  the  country, 
that  he  lias  the  right  to  act  in  all  eonuuercial  matters  on  their 
behalf,  to  represent  them  in  coiirtsof  jiistice,  suid  to  collect  accounts 
in  their  name.  After  the  depasitinn  nl'  this  deed  with  the  Cliandter 
of  Commerce,  the  agent  receives  from  tliut  i>ody  a  licence  permit- 
ting him  to  act  as  the  representative  of  his  prnicipals.  The  law 
came  into  operation  on  January  \,~Chemutt  and  Druggist. 

The  Decimal  Association. 

.Vn  association  has  been  formed  under  this  title  for  the  purpose 
of  promoting  the  adoption  in  this  country  of  a  decimal  system  for 
currency  and  for  weights  and  measures.  Thu  association  does  not 
take  upon  itself  to  recommend  the  a<li)ptiou  of  any  particiUar  unit 
of  currency,  hut  it  will  press  for  the  adoption  by  the  Government 
of  a  ilecimal  system  of  coimige.  It  is  thouglit  that  the  Government 
is  favcmrahly  disposed  to  the  object  of  the  association,  which  is  well 
supported  hy  members  of  both  Houses  of  Parliament  and  other 
infiuential  jiersons.  The  association's  offices  are  at  Botolph  House, 
Eastclieap.  E.G.,  and  members' subscriptions  range  from  lus.  per 
anmnn  ui)wards.  During  the  last  ses^sion  a  memorial  signed  hy 
one  hundred  and  fourteen  members  of  the  House  of  Commons, 
most  of  them  connected  witli  miinufactiuing  and  tradintc  interests, 
was  presented  to  the  Cliancellur  of  the  ICxeheipier  to  urge  upon  him 
the  importance  of  the  a<loption  ol  a  decimal  system  "f  ei.'iiiage  and 
weights  and  measures.— CV/cwt.vi  and  Druggik. 

Rki'ort  on  Manuhk  Manufacture.     Dr.  W.  Cohn. 
Chem.  Indust.  Oct.  1888,  429—431. 

The  introduction  of  powdered  Thomas-slag  has  had  a  considerable 
effect  on  all  manufactories  which  prodviced  jjhospliatic  manures, 
antl  many  of  theiu  have  now  erected  plant  lor  grinding  the  slag. 
If  the  demand  for  the  above  article  continues  as  active  as  it  has 
been,  and  of  this  there  appears  to  be  a  good  prospect,  the  estni 
outlay  i.i  plant  will  not  he  misplaced.  Crude  slag  and  considerable 
quantities  of  jjowdered  slag  are  imported  from  Enaland,  but  these 
usually  contain  a  smaller  percentage  of  phosphorus  penloxide  than 
the  slags  obtained  in  Germany.  Cohn  ( Iters  no  opinion  as  to 
whether  the  Thomas-flour  exported  from  En;.'land  represents  a 
surplus  left  after  all  possible  demand  for  home  supply  has  been 
satisfied,  or  whether  the  conservative  feeling  m  England  hinders 
the  employn  ent  of  Thomas-flour  \n  favour  of  super-phosphates  and 
bone-flour.  He  points  out,  however,  that  the  moist  climate  of 
Britain  should  be  very  favourable  towards  the  eraplosnient  of 
Thomas-flour,  if  the  latter  really  possesses  all  the  advantages  which 
se\eral  German  experimental  stations  elami  for  it.  For  the  pur- 
post*  of  grinding  the  slag,  specially  constructed  ball-mills  have  come 
into  use  during  the  last  lew  years  which  are  said  to  be  a  great  im- 
provement. 

Hone-flour  is  now  heitig  imported  into  Gennany  not  only  from 
Austria,  France,  Russia,  and  America,  hut  also  from  India:  and 
Ru.s.sian  shipments  are  now  coming  in  fairly  large  quantity  from 
Odessa  as  well  as  from  the  Baltic  ports. 

Amongst  artificial  manures  may  be  included  preparations  which 
by  being  tulded  to  stable  manure  preserve  its  constituents  from  dis- 
sipation,antl  tlu-mselvcs  sujiply  valuable  maiimial  coustilio-nts. 
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Finely-powdered  manure  gypsum  has  l.tntr  bec-n  used  for  this 
purpose,  aud  duriue  the  Inst  few  years  potash  salt:;  have  also  been 
used,  although  the  latter  arc  lialilc  to  produce  inllanniuition  of  the 
hoofs  of  the  cattle  if  they  an-  not  cart'fully  strewed  about  the  stable. 

Calcium  sulphite  lias  bei-n  iutroduced  for  the  same  purpose,  but 
is  no  better  than  irypsum.aud  may  be  worse  on  account  of  retarding 
the  oxidation  of  the  manure. 

Suix-rphospliate  gj'psum  is  another  substance  which  has  been 
emjiloyi-ii  fi^r  the  preservation  of  maiuires.  It  is  the  mud  retained 
in  tliL'  lilt.r-presses  of  certain  phosphate  factories  which  work 
with  phosphates  of  lime  containing  only  a  small  percentage  of 
phosphoric  acid.  It  consists  of  gypsum  and  acid  calcium  phos- 
phate. This  substance  appears  to  be  a  good  one  for  the  purpose. 
No  doubt  a  mixture  of  gypsum  and  superphosphate  would  do  as 
well.  In  the  latter  case  the  farmer  would  have  greater  ease  in 
regulating  the  quantity  of  phosphoric  acid  he  wishes  to  have  in  his 
manure.  Eventually  his  choice  will  probably  be  regulated  by  the 
ease  with  which  he  can  obtain  the  superjihosphate  gypsura  or  the 
separate  constituents. 

The  mixture  of  superphosphate  and  Chili  saltpetre,  which  is 
principally  used  in  spring,  lias  been  objected  to  on  the  gi-ound  that 
the  latter  is  easily  deeompo-sed  when  thus  mixed,  and  that  loss  of 
nitrogen  is  thus  entailed.  Experiment  has,  however,  shown  that 
this  is  only  the  case  when  badly  prepared  superphosphate  is  used 
containing  much  free  sulphuric  acid. 

The  employment  of  the  new  manure,  potassium  phosphatf  (30  per 
cent,  of  potash,  ii)  per  cent,  of  phosphoric  acid),  is  said  to  have 
yielded  very  good  results.  The  unsatisfactory  results  often 
obtained  with  potash  salts  is  due,  according  to  Adolf  Mayer,  to  the 
high  percentai'C  of  clilorides  and  sulphates  in  them.  Still  the  con- 
sumption of  i)otash  salts  has  increased,  for  though  the  employiuent 
of  the  potash  manures  manufactured  in  the  Stassfurt  factories  has 
decreased,  the  use  of  kainite  aud  carnallitc  has  increased  consider- 
ably. These  latter  salts  arc  principally  w-ed,  mixed  with  Thomas- 
ph(js|)hate  powder.  It  is  more  especially  the  iise  of  carnallite 
wliich  lias  increased,  for  although  this  contains  only  three-quarters 
of  tlie  quantity  of  potash  present  in  kainite,  it  is  half  as  cheap 
again. 

The  production  and  consumption,  too.  of  ammonium  sulphate  is 
increasing.  The  experiments  ordered  by  the  Minister  of  Rural 
Economy  arc  not  yet  complete,  but  so  far  as  they  have  gon^  they 
show  that  in  the  case  of  ammonium  sulphate  more  than  in  that  of 
any  other  manuring  agent,  the  action  depends  on  tlie  physical  and 
chemical  nature  of  the  soil. 

Manuring  substances  liavo  as  a  rule  become  cheaper,  ami  their 
consumption  has  increased.  The  benefits  to  be  derived  l>y  their 
use  seem  to  be  becoming  more  and  more  recognised.— F.  W.  T.  K. 


Sulphur  Piioduction  in  Sauoinia. 

Chem,  Zcit.  12,  1659. 

The  yield  of  the  sulphur  mines  in  Xorthern  Italy  was  only 
21,663  tons  in  1887.  as  against  23.274  tons  in  ISSG. 

The  decrease  is  partly  due  to  tlie  diminished  yield  of  the  Boratella 
pits,  which  have  been  partly  worked  out,  and  lo  the  collapse  of  the 
Cesena  Sulphur  Cumpany,  Limited,  which  has  pretty  well  ex- 
hausted the  basin  of  the  Uomagna.  The  company  has  spent  large 
sums  in  the  search  for  new  places  uf  j)rodiielion,  and  in  the  attempt 
to  -work  further  those  commenced  by  its  predecessors,  but  without 
avail ;  and  after  a  few  years  tlie  company  saw  itself  coutined  to  the 
pits  at  Boratella.  The  production  of  the  company  of  the  R-omagna 
shows  a  slight  increase.  The  Montevecchio  shaft,  which  belongs 
to  this  company,  is  not  yet  complete. 

Permanent  progress  is  noticeable  in  the  provinces  of  Pesaro  and 
Urbino.  The  new  shaft  in  the  mine  of  San  Lorenzo  in  Zolfinelli, 
has  increased  the  daily  yield  of  the  latter  to  200  tons  of  ore.  The 
loss  of  work  in  the  Boratella  mines  has  caused  many  of  the  work- 
men to  turn  again  to  the  old  Casalbono  mines,  which  they  work 
in  small  gangs.    The  yield  has  so  far  only  been  moderate. 

The  treatment  of  the  crude  sulphur  has  undergone  little  modili- 
cation.  A  new  refinery  with  three  ovens  and  Si  refining  kihis  has 
been  erected  at  Porto  Corsini,  near  Ravenna.  It  turns  out  6,000 
tons  a  year.  In  1SS7  the  various  refineries  have  produced  24,000  tons 
of  ground  sulphur,  an  increase  of  3,516  tons  over  last  year.  The 
exact  quantity  of  finely-ground  sulphur  produced  is  not  known,  but 
it  probably  represents  \^  of  the  total  refined  sulphur.  The  Albani 
Pit  Company  produces  "special  preparations,  and  to  meet  the  in- 
creased demand,  especially  for  their  acid  sulphur,  hiis  induced  them 
to  enlarge  their  ue\v  mill  at  Fano.  During  the  last  wine  season 
tho  Pesaro  manufactory  turned  out  9,500  tons  of  acid  sulphur 
containing  0*22  per  cent,  of  sulphuric  acid,  and  1,105  tons  sulphixr 
containing  between  1  and  8  per  Cf^it.  of  copper  sulphate. 

The  presence  of  the  abovi^  quantity  of  sulphuric  acid  has  been 
found  the  most  suitable  in  the  tnatnuiit  of  the  vine  disease.  This 
acid  is  not  added,  as  is  done  in  some  jku'Is  of  Italy,  but  is  a  natural 
adjunct  of  the  preparation.  Artilieial  aeidification  does  not  yet 
appear  to  have  been  iutroduced  in  the  factories. 

Though  almost  the  whole  produetion  was  disposed  of  during  the 
wine  season,  prices  have  been  kept  low  by  Sicilian  competition. 
The  average  price  per  centner  for  the  year  has  been : — 

Fr. 

Crude  sulphur 8*75 

Refined  in  loaves 10'40 

Sulphur  in  sticks 13"00 

Coarsely  powderetl 13*10 

Sublimed 14*50 

Acidified  powdered 17*65 

Powdered  and  contaioing  copper  , . .    21*60 
Flowers  of  'iulpbnr.  washed 3."»'00 


The  following  are  the  statistics  for  1887 :— 


Xiunber 

Qu!llltit.\' 

Totill 
Value. 

Number 
of  Workmen. 

Proviiur. 

of  Pits  in 
Work. 

Of  Crude 
Sulphur. 

Grown 
up. 

Under 

15 
Tears. 

Total. 

Anioone 

Forli 

Pesaro        and 
TJrbino 

1 

10 
5 

Tons. 
34 

13,026 
8,603 

Fr. 

2,680 

1,095,006 
668,269 

96 
1,231 

l,30t 

7 
48 

96 
1,2.38 

1,862 

Totals 

16 

•21.663 

1.765,955 

2,631 

56 

2,686 

-F.  W.  T.  K. 


The  Salt  Deposits  op  Nkw.Yokk. 

In  our  issue  of  November  10th,  1888,  we  mentioned  that  the 
persevering  elforts  of  Mr.  W.  B.  Cogswell,  of  the  Solvay  Process 
Company,  had  resulted  in  the  discovery  of  a  bed  of  rock-salt  about 
17  miles  south  of  Syracuse,  and  that  other  wells  were  being  sunk  to 
reach  the  salt  at  other  points  where  it  comes  nearer  the  surface  of 
the  ground.  We  now  have  an  interesting  report  by  Dr.  T.  E.  Engle- 
hardt  on  behalf  of  the  State,  detailing  the  results  obtained  by  the 
sinking  of  63  deep  wells  in  the  central  and  western  counties  of  the 
State.  Few  of  these  were  sunk  with  the  expectation  or  the  object 
of  finding  salt,  most  of  the  work  being  done  in  prospecting  for  oil 
or  gas,  but  in  only  seven  of  them  was  there  a  failure  to  meet  witli 
rock-salt  or  brine. 

In  the  case  of  the  Solvay  Company's  well,  the  bed  of  salt  was 
reached  by  the  drill  alter  passing  through  40  feet  of  Marcellus 
shale,  at  a  depth  of  678  feet,  150  feet  of  carboniferous  limestone, 
50  feet  of  "  water  lime,"  and  300  feet  of  Helderberg  rock,  making  a 
total  depth  of  1,21S  feet,  and  here  it  has  a  thickness  of  47  feet. 

This  was  considered  satisfactory  and  at  a  workable  depth,  but  the 
thickness  uf  this  bed.  we  learn  from  Br.  Englehardt's  report,  was 
far  behind  that  previously  disccered  some  two  or  three  years  ago 
in  sinking  for  gas  at  Ithaca,  about  a  mile  from  the  grounds  of 
Cornell  University,  where  the  drill  encountered  the  first  laj-er  of 
salt  at  a  depth  of  2,244  feet,  and  in  the  succipding  170  feet  the 
aggregate  of  salt  layers  amounted  to  248  feet,  thr  thickest  being 
54  feet,  and  being  only  separated  by  a  layer  of  shale,  t>  feet  thick, 
from  one  of  salt  above  of  24  feet,  and  by  another  layer  of  shale 
below,  12  feet  thick,  from  17  feet  of  salt,  making  a  total  thickness 
of  its  feet  of  salt  in  one  part  of  the  stratum,  with  18  feet  of  shale 
interposed. 

The  great  depth  at  which  the  salt  is  met  with  in  most  instances 
deprives  it  of  the  value  it  would  otherwise  have,  the  least  distance 
from  the  surface  being  710  feet;  but  it  is  expected  that  this,  and 
even  the  1,200-foot  well  of  the  Solvay  Company,  can  be  profitably 
utilised  in  the  same  manner,  and  under  conditions  similar  to  the 
rock-falt  beds  in  the  Durham  salt  district,  in  England,  where,  by 
purapmg  fresh  water  into  the  wells,  a  strong  brine  is  procured 
which  can  be  evaporated  on  the  spot,  or  piped,  as  would  be  the  case 
in  this  instance,  to  the  Solvay  Works,  near  Syracuse. 

All  but  10  of  the  wells  mentioned  in  the  report  have  been  sunk 
to  below  the  level  of  the  sea,  the  depths  beluw  sea  level  being  from 
259  to  1,848  feet. 

The  exact  return  from  the  63  wells  reported  upon  is  as  follows  : 
Brine  was  met  with  in  14,  two  of  which  are  useless  for  salt-making 
in  consequence  of  the  bitterness  imparted  by  other  mineral 
salts ;  rock-salt  met  with  in  42,  varying  in  thickness  from  3^  to 
248  feet,  and  as  we  have  already  mentioned,  neither  salt  nor  brine 
in  seven  cases,  although  in  some  of  these  last  cases  the  sinking  was 
persevered  with  as  far  as  2,000  feet.  The  average  thickness  of  salt 
may  be  taken  to  range  between  40  and  80  feet,  and  with  the 
exception  of  the  one  instance  in  which  there  is  only  3^  feet,  there  is 
none  with  less  than  12  feet. — Engineering  and  Mining  Journal, 


A  Valuable  Blue  Rediscoverei). 

Professor  Fouque,  of  the  College  de  France,  at  the  last  meeting  of 
the  Academy  of  Sciences  (February  IS)  read  an  important  memoir 
on  the  l>lue  pigment  used  by  the  ancient  Romans  for  wall  decoi-a- 
tions.  It  is  a  magnificent  colour,  as  briiiht  to-day  as  when  first 
applied,  and  is  found  in  the  fresco  paintings  of  Pompeii  and  other 
monuments  aating  from  the  Roman  period.  Its  production  is  one 
of  the  lost  arts,  as  theie  is  no  record  of  the  pigment  being  used 
after  the  invasion  of  the  Barbarians.  Modern  chemists  have  more 
than  once  tried  to  ascertain  the  nature  of  the  compound,  but 
beyond  the  point  that  it  contains  copper  nothing;  definite  was 
discovered.  M.  Fouque  thinks  the  lack  of  success  is  owing  to  the 
fact  that  the  ancients  followed  no  exact  rules  or  proportions. 
Having  secured  comparatively  copious  specimens  of  the  coeruleum 
—such  is  the  old  name  of  the  pigment— he  has  succeeded  not  only 
in  analysing  it,  but  also  in  finding  a  process  for  making  it  regularly 
in  quantities.  The  compound  is,  according  to  M.  Foiuiue,  a 
quadruple  silicate  of  copper  and  lime,  which  may  be  prepared  \vith 
silica,  oxide  of  copper,  and  lime,  with  or  without  any  fiuxes.  The 
ancients  simply  made  it  with  sand,  calcined  or  roasted  copper,  and 
lime,  but  kept  to  uo  regular  proportions.  He  worked  differently,  and 
managed  to  obtain  an  exact  chemical  combination,  which  is  neither 
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a  glais  nor  an  cnsnicl,  bat  a  cryataHine  snbstanco  of  the  com- 
position »lr.'!i(lv  iiiontiont'd.  TIip  crystals  are  (lerfixUlv  lU'lIiiito, 
ami  stronitlv  ilirlin.i,-  iipiHiirinK  ili'"'P  skv-liliio  wlifii  vii-wed  (rom 
tlio  suifaor!  :iMil  |puKi  r<w  i-<li:i'«fiivs.  'lhi>  iiiily  ililllcult.v  in  tlie 
pmimmtion  is  tlif  liiHtiiic.  A  brielit  n'd  hi'jil  is  lu'cpssnry  to  i^fTfot 
till-  t-<iniliin!iti.iii.  Imt  c.u  hraliiik-  t.-i  nmi-li  tlii"  blue  colour  is  lust 
anil  an  iiuiilurino  urwn  trliiss  is  olitaiiirtl.  a  rircimistnnoe  which 
must  biivi-  rt-lulcr>'(l  thi'  |)ro<vs.s  a  dolii-atc  one  in  old  linns.  Now- 
adays. buwiviT,  with  the  nicnns  lit  our  di«|)o.siil.  Ibo  dilhcully  is 
trirfiiiK.  mill  kiloi-s.  of  tho  cuTuleuiu  lonhl  easily  bo  nunli"  in  tlio 
Collcfjf  dc  Fnimi-  lalmratory.  It  is  a  very  st<ihl|.  pimii.-nl.  so  l»r  lis 
rhi'iuhtils  nn'  ismciriR'cl.  iis  it  stands.  iinulVwtcd.  liciilins  with 
sulliburir  «<id  or  |)citnsh  lyi\  as  well  as  qiiirklilnu  »nd  hydroeen 
snl|>h>di'.  Tliat  il  will  l«  air  and  water  pnior  isaliuiidanlly  shown 
by  the  I'M  (resio  |)aiiitiiiv-s.  M.  Fiuniui'  lonsiilei-s.  tlieix'foro.  it 
would  U-  a  trn-Ht  iioon  to  the  arts  to  iinidiii-e  the  blneeoiiiinereially. 
and  imiinistHl  his  assistance  loaiiy  Fieiieh  niaiiufacturer  who  will 
nndrrtake  the  Ulineution.  While  cxaiiiininir  the  line  specimens  of 
the  n-disix>vei-eil  iihie  presented  by  M,  Foiuiui''.  .M.  Hertbelot,  who 
is  well  verseii  ill  ancient  clieinieal  Ion*,  ri'markiyl  the  corulouin  in 
question  was  no  doubt  the  Alexandria  blue,  known  in  Ktrypt  aliout 
tile  iK'Kinninic  of  the  christian  era.  and  taken  to  Fozzuoli.  whenco 
its  use  spread  all  tlmiuBh  Italy.  He  aureed  with  M.  Foiii|ue  that 
the  lumnent  was  unknown  to  the  .\s8yriaiis  and  ancient  Kiryptians. 
and  i.s  no  doubt  a  most  viiluablo  nnc— Chemist  ami  Druggist, 
23rd  February  1S8!I. 


OFFICIAL  REPORTS. 

TiiE  WoitKiNo  OF  THE  Mkrciiasdisk  Marks  Act. 
See  Board  ot  Trade  Journal  for  February,  p.  201. 

Tiiv.  rniisfinTi:  Minino  Inhisthv  ov  Soitii  Cakoi.ina. 

The  annual  report  of  the  Aicricultuiiil  Deparlmcnt  pives  sonic 
inten-sting  lipircs  with  repir.1  to  ihe  piDsphilto  niiiiiliK  in  South 
Carolina,  wliiili  in  its  way  is  nearly  as  curious  as  the  ainlicr 
niininit.  or  rather  fishiiur.  in  the  Bailie,  as  a  larfte  proportion  nf  the 
nhospllate  rwk  is  obtained  by  dredRiuK  in  Hie  rivers  ot  the  State. 
The  river  coiii|>auics,  lus  they  are  called,  and  priiate  linns  which 
secure  their  pnwlnct  by  drcdRinj?,  pay  a  royalty  of  1  del.  a  ton  to 
tho  St.ite  for  the  privilcKC  of  cxlniclinK  phosphate  rock  below 
water,  and  in  this  way  tho  State  receives  a  considerable  revenue, 
tho  aiuonnt  paid  in  the  year  ending  .\ugust  31st,  IS*'*,  bcini; 
18r>.<.K)'i  dols. 

This  rock,  recovered  from  the  beds  of  the  rivers  and  marshes,  is 
the  hanlest  and  best  qualily  of  phosphate,  ami  fetches  the  highest 
price  in  the  iimrket.  and  up  to  the  present  lime  has  been  almost 
eichlsivelv  shipped  nnd  sold  in  Europe.  In  the  piust  .year,  out  of 
a  total  production  of  i:K),27t  Krxiss  tons,  only  a-tsi  tons  were  used 
m  the  United  States,  tlie  balance  beimt  shipped  abroad.  The 
hiKlier  freiirlits  ruling  since  the  middle  of  tho  past  year  has  had 
an  unfavourable  intlucnce  ui»on  this  branch  of  the  industry,  the 
production  showiug  a  falliiiR  iiff  of  more  than  20,001)  tons,  and 
the  shipments  in  June.  July.  August,  and  September  of  1SS8 
bcinir  only  40.526  tons,  ajrainst  s:i,10ii  in  the  corresponding  perioil 
in  18.17. 

This  draw-lack  to  the  industry  cannot,  apparently,  be  remedieil 
by  any  great  economies  in  the  production,  and  the  price  cannot  be 
advanceil  in  Europe  with  any  benefit,  as,  with  a  slight  improve- 
ment in  that  direction,  Belgian,  Spanish,  and  other  phosphates 
come  into  eomiR^tition  with  the  .■Vinerican  sujiply  and  shut  out 
the  demand,  so  that  the  only  relief  to  be  lixiked  for  is  a  reduction 
of  freights.  The  preference  of  the  American  manufacturers  of 
fertilisers  for  the  land  rock  does  not  seem  to  be  baed  so  ninch 
on  the  price  as  the  hardness  of  the  river  rock,  which  they  claim 
costs  7.">  cents  to  1  dol.  more  in  grinding.  During  the  year  ISSS  the 
production  of  land  rock  was  2.'.;i.:»)  long  tons.  i>f  which  only  S.HliO 
tons  were  shippisl  abroad,  while  6o.(Hi«  tons  were  used  in  South 
Carolina,  and  the  balance  of  lU5,ii80.  tons  wa.s  manufactured  in 
other  parts  of  tlie  country. 

The  land  miners  work  in  combination  as  to  prices  and  periods  of 
contracts,  with  very  few  and  insignilieaiit  exceptions,  and  in  this 
way  are  enableil  to  maintain  a  profitable  return  for  their  labour; 
but  we  are  under  the  iiiipressiin  that,  if  the  objection  of  the 
American  manufartiir'Ts  to  tin-  hard  rock  could  Im'  overcome,  some 
of  the  more  important  of  the  river  companies,  which  are  most 
favourably  situated  for  production,  would  lie  ready  to  sell  phosphate 
at  prices  below  that  of  the  laud  rock  combination.  From  thi* 
Geological  Survey  n'port  wi-  learn  that  the  production  for  the 
year  1887  was  ■l.Sll,o.'>8  long  tons,  showing  an  increase  of  over  50,000 
over  the  pn;vious  year,  but  from  the  more  recent  ligures  that  we 
have  given  for  ti'C  year  Is  s  the  production  of  the  past  year  is  not 
likely  to  exceed  that  of  Ism;.  The  report  of  the  (Jeologieal  Survey 
eriticis*'s  the  method  of  using  phosphate  rock,  and  points  out  that, 
owing  to  the  exjiensive  treatment  it  receives,  although  a  ton  of 
Carolina  phosjihate  costs  only  6  dols.,  the  price  of  the  maniifactun-d 
proiluct  is  alKjiit  .10  dols.  a  ton  at  the  factory.  That  much  of  this 
costly  tn-atmenl  might  1m'  saved,  and  the  fertiliser  sold  at  a  much 
lower  price,  is  probable,  and  we  hope  will  Ije  brought  about. — 
Engineering  and  Mining  Journal. 


STATISTICS. 

Leading  I.mi-okts  in  Janiaiiy. 

.\uioiigst  the  principal  imports  during  January  wore  the  following, 
which  arc  compared  with  those  during  the  .same  month  of  1888,  and 
also  with  thase  of  December  18,88  :  — 


Article. 

Month  of 
January 

1881). 

Month  of 
January 

1888. 

Month  of 
December 

1888. 

Cwt. 
Tons 

29.866 
22.57!) 

18,358 

29,226 
21,115 
5,164 

91,913 

23,473 

Copper,  ore 

12,113 

„       regulus,  &c. . 

„ 

6,918 

9.872 

11,886 

unwrought . . 

„ 

.3,917 

3,898 

2,986 

Glass,  all  sorts 

Cwt. 

152.007 

141, ,522 

182,569 

Gutta-percha 

,. 

2,»99 

1,725 

1,108 

Iron,  oi-e 

Tons 

323,915 

&n.\n 

264.652 

" 

5,.^S0 
6.251 

5.125 

■i,ri32 

10,761 

„     girders,    beams, 
and  pillars. . . 

5,200 

„      manufactures, 
unenumerated 

Cwt. 

2.1  MRl 

1SI1..W0 

.324,874 

Steel,  unwn^ught  .... 

Tons 

60S 

506 

1,949 

Lead,  pig  and  sheet . . 

„ 

12.997 

ii,58i; 

8,443 

Felroleum.all 

Gall. 

6.227.762 

9,481,390 

11,010,431 

ryritcs,  iron,  copper, 

and  sulphur Tons 

Quicksilver Lbs. 

Saltpetre Cwt. 

Tallow  and  stearine. .  „ 

Tar Brls. 

Teeth,  elephants',  &c.  Cwt. 

Till,  all  sorts 

Zinc,  crude  cakes  ....  Tons 

„    manufactured  . .  Cwt. 


89.264 
5W,V2) 

37,83.3 

96,682 
2.321 
1,481 

58,917 
4,369 

30,406 


60,542 

857.961 

32,702 

103.096 

089 

1,401 

62,539 

5,060 

26,123 


4'.l.:i92 
603,986 

39,014 

8.1,119 
5,026 
1,0U 

66,493 
6,258 

38,089 


— Ironmonger. 

The  Trade  of  Persian  Gulp  Pouts. 

The  following  articles  pertaining  to  the  drug  tnwle  were  im- 
ported into  and  exported  from  the  two  Persian  Gulf  ports,  Bushire 
and  Banderabai^s,  in  1887 : — 


Imports.  Dollars. 

Drugs  and  medicines 37,000 

Dyeing  materials 2.200 

Glass  and  glassware I  37.000 

Indigo 200,000 

Spices ,  05,501 

Exports.  | 

Drugs '  14,815 

D.vcing  materials 22,000 

Gums 22.000 

Opium \  1.777.000 

Seeds  (cumin,  4c.) j  20,000 

Rose  water I  41,500 


Dollars. 
4,445 


111,000 
37,000 

22.1)00 
111,000 

15.000 
8<9,000 

18,000 


—Cliemitt  and  Druagitl. 
E 
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Pkogress  of  the  Basic  or  Thomas-Gilchkist  Process 
DURING  THE  Twelve  Months  ending  31st  December 
18S8. 

The  total  make  of  steel  and  ingrot  iron  from  pliosplioric  pig  during 
this  period  amounts  to  1,938.234  tons,  lieinpc  an  increase  over  the 
make  for  tlie  previous  12  months  of  about  248,75.3  tons,  and  making 
tlic  total  production  of  basic  steel  to  this  date  8,.570.0ijn  tons. 

It  will  1)6  noticed  that  of  the  above-mentioned  make  of  l.OSS.asl 
tons,  no  fewer  than  1,493,032  tons  were  ingot  iron  containing  under 
0*17  per  cent,  of  carbon. 

The  makes  of  the  various  countries  for  the  12  months  ending 
31st  October  18S7,  and  31st  December  1888,  respectivel.v,  are  as 
follows : — 


1887. 


1888. 


With  I     With 

under    !  under 

Total.       (i-17  1'er|  Total.       0-17  Per 

Cent.  Cent. 


Carbon. 

Carbon. 

England 

Germany,      Lnxciuburg, 

Tons. 
304,526 

1,102,496 
176,.?0O 

00,959 

233,358 

820,009 
123,049 

39,716 

Tons. 
403,594 

1,270,070 
222,333 

46,237 

276,476 
1,026,033 

158,223 

Bolu:ium       and 

of  hvr 

32,300 

Totals 

1,70M«1 

1,222,732 

1,953,234 

1,493,032 

>Vith  this  1,953,231  tons  of  basic  steel  were  jirodnccd  some 
fiOO.OOO  tons  of  slat;  (containing  about  'M\  per  cent,  of  phosphate  of 
lime),  most  of  which  was  used  as  a  fertiliser. 


Russia. 
Cuiilomti  Ixeccipfsfnnn  ('hrminth^  S:c. 
Value  expressed  in  thousands  of  gold  roubles. 


Chemicals. 


Colours,  &c.'  Olive  Oil. 


Coal  and 
Coke. 


1885 

1,602 

1,415 

2,386 

992 

1886 

1,833 

1,4S0 

2,008 

1,068 

1887 

1,847 

1,542 

1,523 

1,100 

Germant. 

Trade  liclunts. 

Imports  and  esports  from  January  1st  to  November  30th,  1888, 
compared  with  corresponding  period  of  1887. 


Impcrts. 

Exports. 

1888. 

1887. 

1388. 

1887. 

Coko 

1(;0  Kilos, 
2,4(11,076 

IIIO  Kilos. 
2,114,9  to 

100  Kilos. 
8,272.333 

100  Kilos. 
0,610,813 

Coal 

28,885,595 

21,420.012 

85,238,855 

79,710,818 

74,S67 

116,327 

38.310 

41,828 

I.cad 

6S,790 

63,515 

?,1S,112 

863,503 

„.    , 

50,772 
610,570 

41,920 
561,035 

630.459 
91,595 

532,760 

B.vewoods 

81,875 

Chili  Saltpetre.. 

2,454.421 

1,820,818 

00,30,^, 

41,027 

Salt 

248,574 

214,058 

1,128,214 

1,280,953 

Board  of  Trade  Returns. 
Imports. 


Compared  with  January  1888. 


Total. 

Increase.      Decrease. 

£ 
469,736 

11,203,681 

2,435,001 

2,167,316 

942,914 

11,110,512 

2,760,078 
4,075,107 
2,271,429 

£ 

45,77ii 

880,716 

275,790 
93,705 

612,539 

631,200 
498,720 
220,194 

£ 

Articles  of  food  and   drink 

Articles  of  food  and   drink 

Metals 

Chemicals 

Raw    materials    for   textile 

35,980 

Raw     materials    for    other 

Manufactured  articles 

Miscellaneous  articles 

•• 

38,025,774 

3,258,760 
35,980 

3f>,O80 

3,222,786 

Exports. 


Compared  with  January  1888. 

Total. 

Increase. 

Decrease. 

Articles  of  food  and  drink. . . 

£ 

770,310 

£ 

50,332 

E 

Raw  materials 

1,281,108 

362,853 

Cotton  manufactures 

5,239,909 

127,964 

Linen  manufactures 

593,333 

49,013 

. 

Woollen  and  worsted  manu- 

2.194,963 

199,308 

Metals  and  ironwork 

3,056,923 

85,238 

, 

Machinery  and  millwork 

1,112,981 

276,090 

. 

Articles  of  personal  use 

1,093,689 

214,836 

. 

5,1.38,064 

330,536 

20,479,341 

1,895.670 

• 

BAIL}VAY  ASD  CANAL   TRAFFIC  ACT,  1888. 

The  New  Railway  Classikication  and  Revised 
Rates  and  Charges. 

{From  the  ''Ironmonger,''  Feb.  \6th,  1889.) 

On  Saturday,  February  9th,  beitig;  the  last  dny  under  the 
Railway  and  Canal  Tratfic  Ac,  1888,  the  whole  of  the  railway 
companies  deposited  with  the  Jioard  of  Trade  their  proposed  new 
chLssilicution,  tuLcctlier  with  their  revised  s-oliedulcs  of  rates  anc 
elmrffes.  I\>r  thr  s:ike  of  comparison  and  general  convenience  we 
have  dealt  with  tlie  chief  companies  in  the  following  manner,  which 
will  enable  those  who  arc  interested  to  gather  the  information 
they  require  in  a  ready  and  certain  luanucr. 
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TnOPOSKD   ^rxXIMl'M    1?ATKR   AND   ClIAItOKS. 

Tart  I. — Goods  and  Minkuals  in  kesi'ect  of  Merciiaxdisk  in  Class'A. 

Pro  po  sod 

Station  Toruiiiiul 

nt  each  Gnd. 


Proposed  Maiinmra  Kates  for  Convejunoo. 


Proposed 

Servico  Tenninul 

at  each  ICnd. 


Name  of  Railway  Company. 


For  the 
first 
10  Miles  or 
any  part 
orsucli 
Distuiiep. 


For  the 

next 

20  .Miles  or 

ariv  part 

of  sueh 

Distance. 


For  tho 

next 

20  Miles  or 

any  part 

of  such    i 

Distance. 


For  the 
romainder 

of  the 
Distance. 


At  laore 
Towns. 


delincd. 


At  any 
other 
Station. 


.\t  large 
Towns, 

us 
dellned. 


At  any 
other 

Station. 


I»iidoii  and  North-Wostorn  («««  sixwial  Table) 

<^n\it  Western 

C.reat  Northern 

London  and  South- Western 

London.  Brighton,  and  South  C^iast 

South- Kiistcrn 

Fiimoss  Railway 

Lanenshire  and  Yorkshire  {see  special  Table) . 

JIanchester,  Sheirield,  and  Lincolnshire 

North  British 

North-Eastem 

.Midland 

cGlasi^w  and  South- Vcstcni 

Great  Kastern 

London,  Chatham,  and  Dover 

(/Calcdi>ninn 


Per  Ton 

per  Mile. 

U. 


o 

u 

2J 

n 

•t 
■2i 


Per  Ton 
per  Mile. 


n 
n 
u 

15 

li 
u 

1} 

I* 

1 

u 

IS 
I 

n 


Per  Ton 
per  Mile. 


0} 
OJ 


0} 

1 


1 

"2 


Per  Ton 

per  Mile. 

tl. 


n\ 

oi 

1 

1 

1 

OJ 
01 

"i 

OJ 

4 

oi 
oi 
1 
02 


Per  Ton. 

s.  d. 

0  8 

0  8 

0  8 

0  8 

0  s 


0  8 

0  S 

0  r. 

(I  s 

0  8 

0  S 

I)  s 

0  s 


Per  Ton. 
s.  d. 


0  3 

0  G 

0  6 

0  « 

0  (! 

II  (I 

0  i: 

0  I! 

0  <; 

I)  I', 

0  i; 

0  fl 

n  0 


Per  Ton. 
s.  d. 


0    (i 


Per  Ton. 
s.  d. 


c  and  d.    The  second  column  is  for  the  ''  next  10  miles,"  &c. 
These  are  special  rates  over  portions  of  tho  above  lines  for  which  the  original  paper  must  ho  consulted. 

Goods  and  Minerals  in  Class  B. 


Name  of  Railway  Company. 


Proposed  Maximum  U;ites  for  Conveyance. 


For  the     .  For  the        For  the 

fii*st       1       next              next  For  the 

Miles  or    20  utiles  or  remainder 

any  part       any  part       any  part  of  the 

of  such          of  such     j     of  such  Distance. 
Distance.      Distance.      Distance. 


Pro])osed 

Station  Terminal 

at  each  End. 


At  large 
Towns, 


.\t  any 
other 
denned.     Station. 


Proposed 

Service  Terminal 

at  each  End. 


At  large  , 
Towns. 


At  any 
I     other 
defined.     Station. 


•London  and  North- Western 

Orejit  Western 

Great  Northern 

London  and  South-Western 

London,  Brighton,  and  .South  Coast 

nSouth. Eastern 

Fumess  Railway 

Manchester,  ShelTield,  and  Lincolnshire  . 
cGlasgow  and  South-Westcrn 

North  British 

North-Eastern 

Midland 

Great  Ea.stem 

London,  Chatham,  and  Dover 

fiCaledniiian 


Per  Ton 

per  Mile. 
d. 


Per  Ton 

per  Mile. 

</. 

U 

li 

u 

1! 
ij 
ij 

i; 
11 

15 
IS 

li 
ij 
li 
i; 


Per  Ton 
per  Mile. 

d. 

li 

1 

1 


2J 


Per  Ton 
jier  Mile. 

d. 

1 

nj 
oi 
U 

n 
n 

Oi 

OJ 
OJ 
0} 

1 

0} 

0! 

n 

Oj 


Per  Ton. 

.«.   d. 
1    0 


0  s 

0  8 

0  8 

0  8 

0  8 

0  9 


1     0 


Per  Ton. 

5.  d. 
0    0 


0  0 

0  6 

fl  G 

0  G 

0  0 

0  9 

0  9 

0  y 

0  9 

0  9 

0  n 

0  9 

0  9 

II  :i 


Per  Ton. 
.5.   d. 


Per  Ton. 
s.   d. 


•  In  the  rase  of  this  company  the  firet  column  refers  to  the  "  first  20  miles."  &c. 

a.  Cantcrimry  and  Whilslable  Railway, .■?<*.  per  ton  per  mile,  with  the  same  terminals  as  South-EaRtern  Railway ;  also  Blackfriars  .lunction, 
Id.  per  ton  and  terminals.  c  and  d.  The  second  column  is  for  the  "next  10  miles,'" 

E  2 
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Goods  and  Minerals  in  Class  C. 


Proposed  Maximum  Kates  for  Conveyance. 


Name  of  Rnilway  Company. 


For  the 

first 

10  Miles  or 

any  part 

of  such 

Distance. 


•London  and  North- Western 

Great  Western 

Great  Northern 

London  and  South-Western 

London,  Brighton,  and  Sduth  Coast 

aSouth-Kastern 

Tumess  Railway 

ftLancasliirc  and  Yorkshire 

ManeJioster,  Slioflield,  and  Lincohishire. 

Nortli  British 

North-Ea.stern 

Midland 

cGIasgow  and  South-Western 

Great  Eastern 

London,  Chatham,  and  Dover 

(/Caledonian 


Per  Ton 

per  Mile. 
d. 
2i 

2i 

2i 


25 

2i 

3 

2i 

25 

S 


:i 

25 

25 
3 


For  the 
next 
20  Miles  or 
any  part 
of  such 
Distance. 


For  the 

next 

20  Miles  or 

any  part 

of  such 

Distance. 


Per  Ton    I    Per  Ton 


per  Mile,      per  Mile.       per  Mile. 


d. 
2 

2 

2 

2 

3 
2 
2 


25 

It 


d. 
U 

15 
15 


Proposed  Maximum  Proposed  Maximum 

Station  Terminal      Service  Terminal 

at  each  End.  at  each  End. 


For  the  At  large 

remainder  |   Towns, 

of  the  as 

Distance,  i  defined. 


Per  Ton 


At  any 

other 

Station. 


At  large 
Towns, 

as 
defined. 


Per  Ton.   Per  Ton.  !  Per  Ton. 


15 


d. 
1} 

1 

1 

15 

15 

15 

1 

1 

1 

15 

n 
1 

u 
1 

15 

U 


s.  d. 
1    3 


s.   d. 
1    0 


s.    d. 

0  9 

0  fl 

0  9 

0  9 

0  9 

0  9 

0  6 

0  9 

0  9 


1  0 

1  0 

1  0 

1  0 


At  any 

other 

Station. 


Per  Ton. 

s.    d. 

0  6 

0  6 

0  6 

0  6 

0  6 

0  G 

0  6 

0  6 

0  C 

0  B 

0  G 

0  a 

0  « 

0  6 

0  U 

0  « 


•  The  first  column  in  the  case  of  th  s  company  is  for  the  "  first  20  miles,"  &c.  b.  The  first  column  is  for  the  "  first  20  miles,"  &c. 

a.  Canterbury  and  Whitstable  llailway,  3J(Z.  per  ton  per  mile,  with  South-Eastcm  Railway  terminals;  also  Blacktriars  Junction  (580 
yards  long),  2irf.  per  ton  and  torininals. '  c  and  d.  The  second  column  is  for  the  "next  10  miles,"  &c. 

Goods  and  Minerals  in  Class  1. 


Name  of  Railway  Company. 


Maximum  Kates  for  Conveyance. 


For  the 

first 

10  Miles  or 

any  part 

of  such 

Distance. 


For  the 
next 
20  Miles  or 
any  part 
of  such 
Distance. 


For  the 

next       '    For  the 
20  Miles  or    remainder 


any  part 

of  such 

Distance. 


of  the 
Distance. 


Maximum 

Station  Terminal 

at  each  Knd. 


At  large 
Towns, 

as 
defined. 


At  any 

other 

Station. 


Maximum 

Service  Terminal 

at  each  End. 


At  large 
Towns, 

as 
defined. 


At  any 

other 

Station, 


•London  and  North- Western 

Great  WestnrM 

Great  Northern 

London  arid  South-Western 

London,  Bi  igliton,  and  South  Coast 

aSouth-Kastern 

Furness  Railway 

^Lancashire  and  Yr>rksliire 

Manchester,  Shellield,  and  Lincolnshire. 

North  British 

North-Eastern 

cGlasgow  and  South-Western 

Midlaud 

Great  E.astern 

London,  Chatham,  and  Dover 

^Caledonian 


Per  Ton 
per  Mile. 

d. 

3 


3 

S 

3 

3 

3i 

3 

3 

»i 

3 

35 

3 

3 

3 

35 


Per  Ton 
per  Mile. 

d, 

25 

25 
25 
25 
25 
25 
2i 
25 

25. 

3 

2! 
3 

25 
2} 
25 
3 


Per  Ton 

per  Mile. 
d. 
2 

2 

u 


n 


Per  Ton 

per  Mile. 
d. 
15 

1! 

li 

2J 

2i 

2} 

U 


25 

25 
1} 

n 


1} 
li 

2} 
2 


Per  Ton. 

s.  d. 

2  0 

2  0 

2  0 

3  0 
2  0 
2  0 

1  6 

2  0 
2  0 
2  0 

1  0 

2  0 
2  0 
2  0 
2  0 
2  0 


Per  Ton. 

«.   d. 
1    6 


1  6 

1  6 

1  e 

1  6 

1  6 


Per  Ton. 

«.   d. 
1    6 


1 
1 
1 
1 

1 
1 
1 

1    (> 
1     6 

1  c 


Per  Ton. 

«.  d. 

1  0 

1  0 

1  0 

1  0 

1  0 

1  0 

1  0 


1  c 
1  (i 
1   c 


1  0 
1  0 
1    0 


•The  first  eohirau  is  for  the  "first  20  miles,"  &c.                                              b.  The  first  eoliimn  is  for  the    hrs   20  miles,    ic. 
a    Canterhurv  and  Whitstahle  Railway,  \\ri.  per  ton  per  mjle  an<l  South-Ejstern  Railway  terminals  ;  also  Blackfriars  Junction  3d.  per 
ton  per  mile,  with  Soutli-Easlern  Kailway  terminals,  •  ■'  -  -■'   '    "'-  '"--'  ""' "^  '-  ""'    ""*  '"  ""'"     "- 


c.  and  d.  The  second  column  is  for  the  "next  10  miles,"  &c. 


K.i..ij.i8«i.)        THE  JOURNAL  OF  THE  SOCIETY  OP  CHEMICAL  INHUHTUY. 


117 


OOOIM   AND   MiNKRALS   IN  C1.AR8  8. 


Nkiuo  of  lUilwiiy  Coinpaii}', 


Uuiuiuui  Ruttu  (or  Coiivoj-aiioo. 


Forllio         rortlio        Fortlio 

flnt       I       not      I       licit 

10  Mllva  or  to  )l  iivs  or  10  Mili<!i  or 


•lU'  part 
01  such 
DUtaiiw. 


'London  uid  North-Wustcni 

Grant  WtMtorll 

(irvat  N'urtliorii 

jH)ndon  and  Suuth-Weatorii 

London,  UrJKliton,  and  South  Coiiitt 

aSuutli-EiutLTii 

Furness  Uuilway 

ALanoojdiiro  and  Yorkshire  

Muiieliostcr,  Sliefllcld,  nnd  LiiUHiliiHliire. . . 

North  Britisli 

Norlh-Ettsterii 

cGliugow  and  South*\Vcsti>rii  

3[idland 

Great  Eastern 

l^ndon.  Chatham,  and  Dover 

ifCiiiedoniiin 


Per  Ton 

per  Hilo. 
•(, 
»» 


any  part 

o(  Ntloh      I 

SisluiKV. 


any  part 
or  aiioh 
Diataiioe. 


Per  Ton 

per  Mile. 
tt. 


H 

■' 

31 

U 

:i4 

3 

;tS 

3 

3.1 

3 

35 

21 

31 

■>i 

31 

a 

3J 

31 

31 

a 

SJ 

31 

3t 

21 

3» 

21 

34 

3 

3} 

31 

Per  Ton 

por  Mile. 

(/. 

2k 
3 


21 


a 


For  the 
roinaliidor 

or  the 
Diatance. 


Per  Ton 

per  Mile. 

«/. 

i 

a 
It 

2J 
2J 
2J 

u 

21 
\i 

21 

u 

21 

M 
11 

a 

21 


Mtisiinuiii 

Stfllioii  TvrininnI 

III  vaoU  Kiid, 


Masimiiiu 

Sorvii'o  'IVniiiiml 

lit  cnch  End, 


At  Iiiiyi' 
Town*, 

doflnod. 


I'cr  Ton, 

».  il. 

a  0 

a  0 

a  II 

2  II 

2  (I 

2  11 

1  0 

a  0 

a  a 

a  0 

1  a 
a  0 
a  0 
a  0 

2  0 
2  0 


At  liny 

o(  her 

Station. 


At  liirt^o 
Towns, 

us 
dcllncd. 


For  Ton. 

«,   il. 
1    U 


1  fl 

I  11 

I  II 

1  (i 

1  II 

1  0 

1  0 

I  n 

1  0 

1  0 

1  0 

1  a 

1  u 

I  a 

I  u 


iVr  Ton. 
»,  1/, 
1    V 


I  '.I 

1  11 

1  V 

I  !l 

1  V 

1  3 

1  y 

I  u 

1  0 

1  3 

I  D 

1  1> 

1  0 

1  1) 

1  1) 


At  liny 

othvr 

Stntioii, 


Per  Ton. 

.«.  tl. 

1  3 

I  3 

I  :t 

I  3 

1  3 

I  3 

1  3 

1  3 

1  3 

I  3 

1  » 

1  3 

1  3 

1  3 

1  3 

1  3 


•  The  llmt  uolutun  is  fur  thi'  '*  llrst  20  inilcM,"  Ac, 


b.  Tin-  t\rnl  rohinin  i^*  for  the  "  lirst  20  miles 


&e. 


d.  Cniiterlniry  and  Whitstublc  lluilwiiy,  6i(/.  per  ton  per  mile,  with  Soulh-Enstern  Rtiilwny  teriiiimils:  also  HhiekTrinrs  Jiinetjon,  iiiL 
per  ton  with  terminals.  e  iiml  it.  The  seeond  euluiiiii  i,s  fov  the  "  next  In  miles,"  \e. 

Guuus  AND  M1.NKUAI.S  IN  Class  8. 


Name  of  Bail  way  Company. 


'London  nnd  N'orth-Westcni 

Great  Western 

Great  Northern 

London  and  South-Westorn 

London,  liriicliton,  and  South  Const 

fiSouth-Eustern 

Furncss  Itiiilwuy 

ALancoahire  and  Yorkahiro 

Miinehester,  Sheilleld,  and  Lincolnshire  . 

Xorth  British 

N'orth-Eastern 

('Glasgow  and  South-Wcstcrn 

Midland 

<3ni«t  Eastern 

London,  Chutbam,  and  Duvor 

f/Cali-duniaii 


Maximum  Clinrgcs  fbr  Conveynnoo. 


For  the         For  tho         For  tho 
llrst       I       next  iieit 

10  Miles  or    20  Miles  or  20  Miles  or 

any  p',»rt    '    iiny  part  any  piirt 
of  such          of  hiu'li  of  such 

Distance.      l)  slanee.  Dislunoo, 


Maximnm 

Station  Terminal 

lit  eueh  End. 


Mnximnm 

Service  Teiniiiial 

nt  each  End. 


I 


For  the     ;  At  IftiKe 
iiiinainder  {    Towns, 

of  tho      '       as 
Distiinco.  ,  dollncd. 


Por  Ton 
por  Mile. 

(I. 
31 

I 

34 
4 
I 
■i 
3  J 
31 
31 
3J 
31 
3J 
31 
31 
4 
3J 


Por  Ton 
per  Milo. 

(/, 

31 


Por  Ton 
per  Mile, 

(/. 

S 

a 

21 


31 
3 

31 
•Il 

31 
3i 


Por  Ton 

per  Mile. 

(/. 

aj 

2J 

i: 

31 
3i 
31 
If 
3 


21 
IJ 
U 
31 
21 


For  Ton, 

2  0 

2  0 

i  0 

a  0 

2  0 

2  0 

1  I) 

2  0 
2  0 

a  u 

1  li 

2  0 

a  0 

a  0 

2  0 

2  0 


At  any 

otlior 

Station, 


Per  Ton. 

».  il. 

I  0 

I  (I 

1  I! 

I  0 

1  (I 

1  0 

1  0 

1  0 

1  II 

I  r. 

1  II 

1  0 

1  0 

1  II 

I  0 

1  0 


At  lai'KO 
Towns, 

IIS 

dellnod. 


At  any 

other 
Station, 


I 


For  Ton.    Por  Ton. 


».  ,1. 

3  (I 

2  U 

2  0 

2  0 

2  0 

3  0 

1  11 

2  0 
2  II 
2  0 

1  II 

2  0 

2  0 

3  0 
2  0 
2  0 


1  II 

1  0 

1  II 

1  II 

1  II 

1  II 

1  II 

1  II 

I  0 

1  II 

1  0 

1  11 

1  II 

1  fl 

1  II 

I  0 


'  and  A,  The  llrst  column  is  for  the  "first  20  miles,"  Jto.  c  ^nild.  The  second  column  is  for  tho  "  noxt  10  miles,"  fto. 

a.  Canterbury  and  Whitstnhle  l{ail\f  ay,  0<f.  ficr  ton  ficriuiloi  Blucktriars  Junction,  lii.  fier  ton,  in  both  cases  with  above  (enninnh. 
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Goods  and  Minerals  in  Class  4. 


Name  of  Railway  Company. 


Maximum  Rates  for  Couveyauce. 


JIaximum 

i  Station  Terminals 

at  each  End. 


For  the 

first 

10  Miles  or 

any  part 

of  such 

Distance. 


For  the 

next 

20  Miles  or 

any  part 

of  such 

Distance. 


For  the 
next 

SO  Miles  or 
any  part 
of  siieli 

Distance. 


For  the 
remainder 

of  the 
Distance. 


At  larKe  '   At  any 


Towns, 


other 


defined.     Station. 


Maximum 

Servic<;  Terminals 

at  each  End. 


At  large 
Towns, 

as 
defined. 


At  any 
other 

Station. 


•London  and  North-Western 

Great  'Westorn 

Great  Northern 

London  and  South-Western 

London,  Brij^bton,  and  South  Coast 

aSouth-Eastern 

Furness  Railway 

^Lancashire  and  Yorkshire 

Manchester,  Sheffield,  and  Lincolnshire. 

North  British 

North-Eastern 

(■Glasgow  and  South-Western 

Midland 

Great  Eastern 

London,  Chatham,  and  Dover 

(/Caledonian 


Per  Ton 
])cr  Mile. 

(/. 

i 

a 

4 

45 
4i 

15 

4b 

4 

4 

4 

4 

4 

4 

4 

45 

4 


Per  Ton 
per  Mile. 

d. 

3i 

4 
35 
■4} 
4i 
4J 
35 

35 

33- 
35 

3J 
35 


Per  Ton 

per  Mile. 

d. 

35 

3 

3 


3J 
35 

Si 
3 
3 


Per  Ton 

per  Mile. 
d. 


Per 


Ton. 

d. 
0 

0 

0 

0 

0 

0 

6 

0 

0 

0 

6 

0 

0 

0 

0 

0 


Per  Ton.  1  Per  Ton. 
s.  d.     I     s.  tl. 


1  6 

1  6 

1  6 

1  6 

1  B 

1  6 

1  6 

1  6 

1  6 

1  6 

1  6 

1  6 

1  6 

1  C 

1  6 

1  6 


2  U 

2  0 

2  U 

2  9 

2  9 

2  9 

2  0 

2  9 

2  9 

2  9 

2  0 

2  9 

2  9 

2  9 

2  9 

2  9 


Per  Ton. 

s.  d. 

2  0 

2  0 

2  0 

2  0 

2  0 

2  0 

2  0 

2  0 

2  0 

2  0 

2  0 

2  0 

2  0 

2  0 

2  0 

2  0 


♦  and  S.  The  first  column  is  for  the  "first  20  miles,"  &c.  c  and  d.  The  second  column  is  for  the  "  next  10  miles,"  &c. 

a.  Canterbury  and  Whitstable  Railway,  6id.  per  ton  per  mile;  Blackfriars  Junction,  iid.  per  ton,  in  both  cases  with  above  terminals. 


Goods  and  Minerals  in  Class  5. 


Proposed  Maximum  Rates  for  Conveyance. 


Name  of  Railway  Company. 


For  the        For  the 

flrat       I       next 

10  Miles  or   20  Miles  or 

any  part       any  part 

of  such  of  such 

Distance.      Distance. 


For  the 

next 

20  Miles  or 

any  part 

of  such 

Distance. 


For  the 
remainder 

of  the 
Distance. 


Proposed  JMaximuni  Proposed  Maxinaun 

Station  Terminal       Service  Terminal 

at  eUch  End.  at  each  End. 


At  large 
Towns, 

as 
defined. 


At  any 

other 

Station. 


At  large 
Towns, 

as 
defined. 


At  any 

other 

Station. 


•London  and  North- Western 

Gi-eat  Western 

Great  Northern  

London  and  South-Western 

London,  Brii;hton,  and  South  Coast 

aSouth-Eastern 

Furness  Railway 

4Lancashue  and  Yorkshire 

Manchester,  Sheffield,  and  Lincolnshire  

North  British 

North-Eastern  

cGlasjrow  and  South-Wcstern 

Midland  

Great  Eastern 

London,  Chutliam.  and  Dover 

troaledonian 


Per  Ton 
per  Mile. 

(/. 
5 


4i 

41 

41 

5 

B 

5 

1} 


Per  Ton 
per  Mile. 

(/. 

45 

44 

4 


5 

5 

4 

45 

3J 

4 

35 

4 

4 

4 


Per  Ton 

per  Mile. 

d. 


4 
35 


35 

3; 
35 

35 
35 
85 


Per  Ton 

per  Mile. 

(/. 

35 

35 
3 

4i 

4J 
4  J 


4 

31 

3; 

3J 

3 

3 

4J 

35 


Per  Ton. 

s.  d. 

2  0 

2  C 

2  0 

2  0 

2  0 

2  0 


Per  Ton.   Per  Ton. 


s.  d. 

1  6 

1  fl 

1  6 

1  0 

1  6 

1  G 

1  G 

1  G 


3    0 


Pir  Ton. 

s.  d. 

2  G 

2  O' 

2  G 

2  G 

2  G 

2  G 

2  G 

2  0 

2  G 

2  0 

2  6 

2  G 

2  G 

2  0 

2  G 

2  0 


•  aud  b.  The  first  column  is  for  the  "  first  20  miles,"  &c.  <•  and  d.  The  second  column  is  for  the  "  next  10  miles,"  &c 

o.  Canterbury  and  Whitstable  Railway,  lid.  per  ton  per  mile ;  Blackfriai-s  Junction  3((.  per  ton,  with  above  terminals. 
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ExcEi'TioNAL  Class. 

Vor  artii'lo.suf  uiiuiiiiul  Up^tli.  Imlk,  or  weipht,  ur  of  cxi-eptioiml 
hulk  in  piii)>orti>>M  to  wi-l;rtit ;  fur  nrticlc-s  rvqtnriiiK  nti  cxc^iitioniil 
truck,  or  more  thiin  uiio  truck,  or  u  s|H.'cial  train;  for  locoiuolivo 
en^inc^  imd  tcudvrs.  and  railway  vt'liioles  runnlnK  on  tlit-ir  own 
wliet'ls;  for  luiy  wiUl  UnlsI,  or  nnv  IiiT^t-'  niiiinitl  not  othorwiso 
pmviiletl  for;  or  ft)r  dimneroiis  frot«ls  tbo  I'onipaim's  take  power  to 
I'lmiy^  MU'li  ntirionablt'  sum  us  thoy  may  tlunk  lit  in  each  cns<-. 
Soim- of  tliiM'oiniutnit's  lU  i-lmrKt's  mn^ing  up  to  llW.  ptr  ton  pi- r 
iiiilf,  with  tiTuiiiial!)  extra. 

Small  I*auckl.s. 

For  sniaU  parcols  not  exceeding  MJO  lbs.  in  wcijflit :— Tlio  Loudon 
rtHa  ^orth-h't'strrn  propose,  if  such  parcels  uro  cunveycd  liy  nuT- 
chiindise  train,  to  clmrpo  doulijc  the  niiixiunini  rates  for  conveyancf, 
ar.d  double  (he  terminal  eliart;t>  autliurisi'd  in  rcsi)ecl  of  nierelian- 
diso  et>mpnM'il  in  theoth  class  <  F  theela>siiication,  with  ii  miniuiuiu 
cliarKO  as  lor  2M  lbs.  If  conveyed  by  pussenser  Imin,  2(/.  per  Ih., 
with  a  minimum  cliarfro  of  *.»(/.  }wr  parcel.  These  charges  arc  also 
propasod  by  the  Manchester,  Sfu-Jficld,  and  Lincolnshire.  The 
Great  y or t hern  proj^se  *'  such  rcjisonable  sum  as  tlie company  may 
think  tit."  a  proposal  also  uilopteil  by  the  London  and  fiouih' 
\ycstern  and  all  other  companies,  except  as  otherwise  mentioned 
here.  The  Cambrian  Railways  adopt  quite  iin  intricate  tariff  in 
respect  of  these  parcels.  'J  he  Lancashire  and  lorAsAirtf  propose 
the  following  rates  :— 


Maximum  Rates  for  Conveyance. 


Maximum  Terminal 
Charges. 


In  Weight. 


Station  t  Service 
[   For  any  iT^-p™""!, Terminal 

Distance.   Parcel  at   Parcel  at 
eacliKnd.  each  Lnd. 


Any  parcel— 

«.   d. 

d. 

d. 

0    6 

)., 

Ovi-r  7  lbs.  ami  not  pxoecdiiiK 
11  lbs. 

1     0 

o; 

„    1-1 28    ., 

■>    0 

; 

„    2S 50    „ 

3    0 

1 

1 

„    M 11-2    ., 

•1    0 

li 

i! 

And     for     every     ntlditional 
112  lbs.  or  fraction  thereof 

0    9 

U 

15 

For  the  charges  of  the  Camhrianixwfi  North  Staffordshire  vvliX- 
ways  and  of  i>ortions  of  other  lines,  the  oritriiial  paper  must  be  cun- 
snUed.  which  may  Iw  obtained,  jiriee  '\s.,  from  the  publishers  of  the 
Ironmonger,  42,  Cannon  Street,  K.C. 


Cnnnvl. 

Culm. 

Cimlurs  (coal). 

Iron  ore. 

Coal. 

Ironstone. 

Coke. 

The  Reviskd  Classification. 

The  following  is  the  revised  eliussifiration  adopted  Ity  the  railway 
companies,  so  far  as  it  relates  to  the  chemical  industries. 

Class  "A"  Thafi-'io. 

Applicable  to  Consiynmcnis  of  Four  Tons  and  upwards. 

Slack. 

Slag  or  scoria  (blast 
furnace). 

Class  "  B  "  Tr.wfic, 

Applicable  to  Consiiptments  of  Four  Tens  and  upwards. 

Antimony  on;  waste;  barytes,  raw,  in  bulk  ;  bop  ore  (or  o.xide  uf 
iron)  for  gas  purifying;  bricks,  clay,  common  and  lire;  cement,  in 
blocks  or  slabs;  cement  stone;  chalk  lime;  clay  in  bulk,  except 
otherwis*!  herein  provided ;  coal  fuel,  jiatent ;  coprolites  and  rock 
phosphate,  ungni\ntd ;  >c»iuuster;  gas  carton;  Ka.s  lime  or  gas* 
purifying  refuse  from  gasworks ;  gypsum  stone  in  lumjjs,  unground  ; 
iron  ore  refuse  for  gas  purifying ;  iron  pyrites ;  lime,  in  bulk ; 
limestone  in  bulk  ;  red  and  purple  ore ;  zinc  ore. 

Class  "  C  "  Tkaffic. 

Applicable  to  Consiynmeuts  of  Two  Tons  and  upwards. 

Antimony  ore ;  arsenic ;  asphulttim  ;  barytes,  ground,  in  casks  or 
bags;  bricks,  clay,  glazed  or  enamelled;  cement,  excejit  otherwise 
herein  provided ;  chromate  ore  ;  chiv,  in  bags  or  casks ;  copper  ore ; 
emery  stone;  ferro  manganese :  lead  ore;  manganese  ore  ;  mineral 
white;  chloride  of  manganese :  chloride  of  potassium;  ochi-e;  oxide 
of  iron;  pyrites,  except  otherwise  herein  provided;  retorts,  retort 
lids  and  mouthpiuces,  iron, or  steel;  skimmings  (tlux,  lead,  tin,  or 


zinc)  ;  slate,  ground  (for  ccmoiit)  ;  spiegeleisen ;  suluhate  of 
ammonia;  sulphate  of  iron;  sul|iluir.  erudo  or  iinmanufaclurcd; 
term  cotta  bliM'ks  and  bricks;  umber;  vegetable  tar;  whilingaiid 
whitening;  zinc  nshes;  zinc,  earbimato  of  (calamiiio) ;  mereluuidise 
comprised  in  Ctas.ses  "A  "  and  "  H  "  of  the  chtssifu^ation,  if  sent  in 
(lunntities  of  less  than  four  tons  and  not  less  than  two  tons. 


Class  1  Tkaffic. 

.\cetate  of  lead  or  sugar  of  lead  ;  ;iiseniale  of  soda ;  ashes.  po(  ami 
[learl ;  bielirome  and  bichromate  of  potash,  in  casks  ;  bottles,  gla.ss, 
black  or  green,  commuil,  packed;  eniistic  potash;  eharconl ; 
chloride  of  zinc;  copper  precipitate;  copper  regiihis ;  copperas; 
earth  nuts  or  ground  nuts:  galvanised  iron;  lead  ashes;  litharge; 
nitrate  of  lead;  paratliii,  scale,  and  wax :  phimliago  ore;  pumice 
stone;  putty;  rags  (not  oily);  red  lead;  retorts  (elnyl  ;  rosin; 
rotten-stone;  saltpetre;  silicate  of  soda;  soap;  solder;  sulphate  of 
copiier;  sulphur,  except  otherwise  herein  proviiled;  tallow;  tin 
on.';  tin  plates;  washing  iiowder  and  paste;  weights,  iron;  white 
lend  ;  zinc  while  or  oxide  of  zinc  ;  iin'rcliundisc  comprised  in  Classes 
■'  .\,"  "  B,"  and  "  C,"  if  sent  in  quantities  of  less  than  two  tons. 

Class  2  Tkakkic. 

Antimony  regulus ;  asbestos;  black  lead;  blacking;  Imrnx ; 
brass;  bronze  (phosphor)  castings  and  ingots,  rough;  candles; 
cobalt  ore;  coir  rope;  colours,  in  casks  or  iron  drums,  or  in  tins 
puckcd  in  cases;  cop|)or;  cotton  and  woollen  waste;  crucibles 
(ehiy) ;  electric  accumulators;  electric  insulators;  emery;  emery 
dust;  inters,  cast  iron  ;  iron  liquor,  or  chloride  of  iron;  ivory  black; 
ivory  waste  or  dust;  nickel  ore;  nitrate  of  eoppar,  in  casks;  nitrate 
of  iron ;  oils,  not  naiigcrous,  in  casks  or  iron  drums,  except  other- 
wise herein  provided ;  paints,  in  casks  or  iron  drums,  or  in  tins 
packed  incuses  ;  plumbago;  polishingpaste  ;  sal-ammoniac;  silicate 
cotton  or  slag  wool ;  size,  except  otherwise  herein  provided ;  tinfoil ; 
tin  liquor. 

Class  3  Tuaffic. 

Anthracene,  crude  ;  beeswax ;  carbon  candles,  for  electric  light- 
ing; carbonate  of  ammonia,  in  cases ;  chemicals  (not  dangerous,  cor- 
rosive,  or  explosive),  in  casks,  iron  drums,  bales,  or  bags ;  cinnabar 
ere;  colours,  in  cans,  hampers,  Ijoxes,  or  iron  bottles;  delta  metal; 
drysiltcrics,  in  casks;  Dutch  metal  and  leaf;  electric  batteries; 
fillers,  earthenware;  glass.crown;  glass.  Hint. except  otherwise  herein 
provided;  glass,  plate,  tough  ;  glue;  gutta-percha,  niw  ;  lampblack ; 
leather,  except  otherwise  herein  provided ;  nickel ;  paints,  in  cans, 
hampers,  boxes,  or  iron  bottles ;  pans,  chemical  and  dye,  iron  or 
steel ;  silver  ore ;  varnish ;  vegetable  ivory  ;  weights,  brass. 


Class  4  Traffic. 

Bronze  powder;    cobalt;    dry.salteries,  except  otherwise  1 
provided;  earthenware,  except  otherwise  herein  piovided;   goiu 
size;  gutta-percha  ^ooils;  india-rubber  goods;  oils,  not  dangerous 
in  cans,  jars,  and  in  bottles,  in  casks  or  boxes,  except  otlierwist 
herein  provided ;  stills,  copper;  vats;  verdigris. 


herein 
gold 


Class  5  Tuaffic. 

Aluminium  ;  anthracene,  except  otherwise  herein  provided  ;  bis- 
muth ;  colours,  in  jars ;  crucililes,  except  otherwise  herein  provided ; 
empty  cases,  casks,  crates,  hampers,  and  other  empties,  except 
otherwise  herein  provided  ;  gluss,  plate,  silvered ;  glass,  stained  ; 
magnesium  metal ;  nitrate  of  copper,  in  jars  or  stone  bottles,  covered 
with  wicker  basketwork ;  ijaiiits  in  jars;  quicksilver;  silver  pre- 
cipitate; sponges;  tberiiiouieters;  nltram:irine ;  and,  subject  to  the 
provisions  of  the  Railway  and  Canal  Trallic  Act,  18S8,  all  articles, 
matters,  and  things  not  herein-before  classilied,  and  not  being  of  an 
exjilosive  or  dangerous  character. 

In  addition  to  the  revised  classification  each  railway  company 
has  filed  a  revised  schedule  of  m:iximum  rates  and  charges,  with  a 
formal  statement  of  the  general  conditions  which  are  pro[josed  to 
govern  the  traflic  over  its  system.  As  these  general  conditions  are 
not  identical  in  every  instance,  and  as  they  are  of  much  importance, 
wc!  have  compared  them  with  each  other,  and  give  the  results  of  that 
comparison  below.  In  doing  so  we  tale  the  London  and  Nurth- 
Western  as  the  stiuulartl,  and  note  the  variations  from  it  of  the 
other  principal  companies  under,  or  in  connexion  with  c:ieh  clause 
or  section.  Where  no  variations  are  specially  mentioned  it  may  be 
taken  for  granted  that  all  the  chief  companies  are  in  substantial 
agreement  with  the  London  and  Xorth-  K  estern  schedule. 


Geneisal  Conditions. 

Each  com|iany  defines  what  is  meant  by  the  words  "  the  com- 
puny,"  mentions  the  lines  which  arc  leased  by  it ;  defines  the  term 
"  niercliandise  "  to  mean  goods,  cattle,  live  stock,  and  animals  of 
all  description;  defines  the  term  "trader"  to  mean  any  person 
sending,  receiving,  or  desiring  to  send  merchandise  b.v  the  railway  ; 
and  defines  the  word  "  terminal  station  "  to  mean  a  place  at  which 
the  company  have  provided  accommodation  for  receiving  or 
delivering  merchandise  from  or  to  traders,  but  does  not  include  a 
junction  between  the  railway  and  a  siding  not  belonging  to  the 
company. 

The  term  "large  towns  "  mentioned  by  each  company  in  respect 
of  ti'rminal  charges  is  specified  in  each  c:ise,  with  "  any  other  places 
on  the  railway  which  may  from  time  to  time  be  added  thereto  by 
authority  of  Parliameut," 
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The  "  large  towns  "  mentioned  by  the  principal  companies  are : — 

London  and  Xorth-IVestei'n.—ljomlon,  Liverpool  (including 
Bootle),  Manchester  (inoludinK  Salford),and  Birmingham. 

Great  TTes^errt.  —  London,  Liverpool,  Manchester,  and  Bir- 
mingham. 

>^outh-Eas(crn. — London  and  places  near  it  which  are  within 
**an  urban  district  "  under  the  Cheap  Trains  Act,  1883. 

London,  Brighton,  and  South  Coast. — London  and  its  "urban 
districts." 

Great  Xortliern.— London. 

North  Sritish.— Dundee.  Edinburgh,  Glasgow,  and  Leith. 

Lancashire  and  I'orkshlre.— Liverpool,  Bootle,  Manchester,  and 
Sal  ford. 

Manchester,  Sheffield,  and  Lincolnshire.— ^lB.nchesier.  Ashton- 
under-Lyne,  Oldham,  Barnsley,  Sheffield,  Rotherham,  Hull,  and 
Grimsby. 

London  and  South- Wt stern. —"London  and  its  "  urban  districts." 

jl/w//(zn(/.— London,  Liverpool,  Manchester,  and  Birmingham. 

Great  l^astern. — London. 

Caledonian.— Xhevdceu,  Dundee,  Kdinburgh,  Glasgow,  Greenock 
Leith,  and  Paisley. 

London,  Cfiatham,  and  Lover.—Jjtjndon  and  its  "urban  dis- 
tricts." 

Cambrian.— IS  one. 

Furness.—'Sone.    Terminals  apply  to  "  any  station.'* 

Xorth-Easterjt.-'Sone.  Terminals  are  simply  "station  ter- 
minals." 

Glasgoic  and  South'Western.—G\Si9,^o\y,  Paisley,  and  Greenock. 

Xorth  Staffordshi7'e.—'Sone. 

Hhe  maximum  rates  and  charges  proposed  to  be  authorised  are 
divided  as  follows  :— 

1.  Maximnra  rates  for  conveyance. 

2.  Maximum  station  terminals. 

3.  ^Maximum  service  terminals. 

To  these  the  other  companies  add  :— 

4.  Special  charges. 

(1.)  Hiaxinium  rates  for  conveyance  include  :— 

(a.)  The  charge  for  conveying  merchandise  by  merchandise  train 
along  the  railway. 

(b.)  The  provision  of  trucks,  excei)t  for  merchandise  comprised 
in  Class  A  of  the  classiiication ;  the  following  articles  in 
Class  B  :— Clay,  in  bulk;  gris  lime  or  gas*purifying  refuse, 
from  gasworks;  lime,  iu  bulk;  nightsoil;  salt,  in  bulk; 
sand,  in  bulk;  and  the  following  articles  in  Class  C:  — 
Creosote  (coal  tar),  coal  tar  or  gas  tar,  and  gas  water. 

The  otht-r  companies  put  this  in  a  different  way,  but  the  meaning 
of  all  is  that  tmcks  are  provided  for  all  traffic  except  for  the  goods 
named. 

(2.)  Jfa^imum  station  terminals  include  the  charge  for  accom- 
modation (exclusive  of  coal  drops)  at  terminal  stations  provided  by 
the  company  for  dealing  with  merchandise  as  carriers  thereof, 
before  and  after  t;onveyance.  together  with  tbe  following  services 
and  exijenses,  nunieb' :  Share  of  general  charges  and  otlice  expenses, 
attributable  to  such  services  as  are  rendered  by  Ihe  company  to  all 
descriptiousof  merchandise  alike  in  perfonning'the  duties  incidental 
lo  the  business  of  a  carrier;  shunting  and  marshalling  of  trucks; 
and  the  provision  of  engines,  horses,  machinery,  j)iant,  and  stoi-es 
used  in  the  services  referred  to  in  this  sub-section. 

(S.)  il/(T.r/m«w  service  terminals  include  the  charges  for  the 
following  service.'!  rendered  by  the  company  in  dealing  with  mer- 
ehaiidise  a.s  carriers  thereof,  before  or  after  c<>nveyauce,  namely : 
The  labour  of  servants  of  the  company  in  loading  or  unloading, 
covering  or  unc4>vering  merchandise,  tlie  provision  of  machinery, 
plant,  sheets,  or  stores  used  in  such  services,  and  also  the  share  of 
general  charges  and  oHice  ex|)enses  specially  attributable  to  tlie 
classes  of  merchandise  in  respect  of  which  service  terminals  are 
authorised, 

(4.)  Sf,ecial  charges.— The  company  may  charge  such  reasonable 
amounts  as,  in  case  of  difference,  shall  be  determ  ined  by  the  Railway 
Comraissioneis  in  respect  of  the  following  matters  :— 

(a.)  Accommodation  provided  by  the  company  at  or  in  connexion 
with  Sidings  not  belonging  lo  the  company,  and  the  delivery 
or  reception  of  tnittic  to  and  from  such  sidiuMS. 

(6.)  The  collection  or  delivery  of  merchandise. 

(f.)  Theuseof  trucks,  or  the  use  or  occupation  of  any  accommo- 
dation  included  in  the  station  terminal,  beyond'such  period 
before  or  after  conveyance  as  shall  be  reasonablv  necessary 
for  enabling  the  company  to  deal  with  merchandise  as 
carriers  thereof,  and  the  services  rendered  in  connexion 
with  such  use  or  occupation. 

(d.)  The  loading  or  unloading,  coveringor  uncovering  merchandise 
included  in  Class  A  or  Class  B  of  the  classification. 

For  further  si)ecial  charges  by  individual  companies,  the  original 
paper  must  be  consulted. 


Pkovisions  and  Regulations. 

1.  For  any  distance  not  exceeding  six  miles  the  company  may 
ciiarge  the  rates  authorised  for  six  miles. 

2.  For  an.\'  tiuantity  in  one  truck  received  from  or  delivered  on  or 
at  a  siding  not  belonging  to  the  company,  may  be  charged  as  for  a 
reasonable  minimum  load, 


3.  A  fraction  of  a  quarter  of  a  ton  shall  be  deemed  a  qunrter  of  a 
ton,  and  larger  fractions  of  a  ton  sliall  be  charged  for  according  to 
the  number  of  quarter-tons  in  them. 

4.  Miles  are  treated  similarly  to  the  above. 

5.  For  fractions  of  a  penny  the  company  may  demand  a  penny. 
t>.  Imperial  avoirdupois  weight  shall  be  used. 

7.  Articles  sent  in  quantities,  although  in  separate  parcels,  such 
as  bags  of  sugar  and  the  like,  shall  not  be  deemed  small  parcels. 

Individual  companies  mention  further  provisions  and  regulations 
beyond  those  above  mentioned,  which  are  virtually  identical  in  all 
the  schedules,  but  the  original  paper  must  be  consulted  for  details 
of  these. 


The  New  Railway  Rates. 

Form  of  Notice  of  Objection, 

The  Board  of  Trade  has  fixed  the  following  as  the  official  form  of 
objection  to  the  classification  and  proposed  new  rates  and  charges 
of  the  railway  companies.  The  notice  must  be  written  upon 
foolscap  paper. 

Railway  axb  Canal  Traffic  Act,  1888. 
To  THE  Board  of  Trade  :— 

I,  the  uiuleisigned  \_fill  in  Christian  and  surname  of  objector], 
hereby  give  notice  that  I  object  to  the  parts  of  the  jiroposed 
classiftcation  of  merchandise  traffic  and  schedule  of  rates  and 
charges  of  the  company  set  forth  in  the  first 

column  of  the  schedule  to  this  notice,  on  the  ground  set  forth  in 
the  second  eolumn  of  this  notie^,  and  that  my  address,  to  which  all^ 
notices  and  communications  may  be  sent,  is  [here  state  address  of 
objector  in  full]. 

Signed 

Dated  the  day  of  • 

SCJIEDULK. 


Reference  to 

Proposed  Classification 

and  Schedule. 


Grounds  of  Objection. 


Every  notice  of  objection  must  be  signed  by  the  person  making 
the  objection,  or  where  the  objection  is  by  a  company  or  body  or 
association  of  persons,  by  s( mi e  person  or  persons  on  behalf  of  the 
company,  body,  or  association,  and  must  state  a  postal  address  to 
and  at  which  notices  may  be  served  or  communications  addressed 
to  the  objector  or  objectors.  The  envelope  or  cover  enclosing 
each  notice  of  objection  must  be  marked  outside  "Railwav 
and  Canal  Tnilhc  Act.  ISSS." 

A  copy  of  e\ery  notice  of  objection  must  at  the  same  time  be 
sent  to  the  secretary  of  the  cum pany  affected  thereby,  by  prepaid 
letter,  addressed  Id  the  company  at  its  principal  office. 


VMTED  STATES  MINERAL   STATISTICS 

FOR  1S88. 

{From  the  Engineering  and  Mining  Journal.) 

The  Mineral  Indiistries  in  1888. 

The  year  just  closed  has  been  a  very  eventful  as  well  as  a  very 
I)rosperons  one  to  the  mineral  industries.  The  value  of  the  mineral 
products,  which  in  1887  amounted,  as  shown  on  another  page,  to  the 
enormous  total  of  54.',2y4,2-25  dols.,  was  still  further  increased  in 
nearly  every  item  in  1SS8,  when  it  undoubtedly  exceeded  .55(),U()0.(H)0 
dols..  or  more  than  the  aggregate  value  of  the  mineral  products  of 
all  European  countries. 

Pkoduction. 
Coal,  anthracite.     (Tonsof  2,2-40  lbs.)  40,000,000 

„      bituminous  „  „  80,000,000 

Iron  ore.     (Tons  of  2,240  lbs.) 11.400,000 

Pig-iron  „  , O.OOO.OOO 

Steel  rails  „  , 1.350,000 

Copper.    Lbs 236,000.0UO 

Lead.     (Tons  of  2,000  lbs.) 189.O0O 

^i"'-  '.  »»  57,000 

Silver.    Troy  ozs -13.000,000 

Coining  value,  1  "29  dols.  per  oz Dols.  o3.47o,OUO 

Gold.    Troy  ozs 1.650,000 

Coining  value,  20-67  dols.  per  oz Dols.  34,105,500 
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Unitbd  Statks  Impoiits  ani>  Expobts  op  CoI'i'Eh. 

From  ofBcial  daUi  «c  cot  llio  i'i|jorts  of  lopiH-r  (or  II  moiitlis  (n>iii  nil  parts  ot  the  Unilcil  Slates,  ami  wo  have  nilded  the  cxp  n  ts  fir 
D«x-mbpr  (torn  tlu-  I'ort  o(  New  York.  \\V  have  iiiretiilly  ostiiiialid  tiio  oippir  in  oro,  luatto.  Sic,  tiportcd.  and  tlins  csliinnto  tliu  total 
ciports  as  about  7»,tJOu,ii0O  pounds.    Tlio  imports  wfro  mostly  in  on;,  ivliiuli  produced,  as  already  stated,  5,OOU,0OU  pounds  of  copper. 

ImI'OKTS. 


Tcvs. 

Bars,  Ingots,  and  Pigs. 

Old,  fit  only 
tor  Romanufacture. 

Pino  Copper  contained 
in  Ores. 

Begulus  and  Black  Copper. 

j 
Quantity.    '       Value.       |      Quantity. 

Value. 

Quantity.               Value. 

Quantity. 

Value. 

1SS7 

isn 

1877 
lSg2 
1880 
1887 
1888 

Pounds. 
1,635,953 

S.638,589 

230 

6.200 

159 

lis 

74,0')0 

Dollars. 
287,831 

578.905 

30 

(30 

21 

4U 

5.025 

Pounds. 
609,732 

l,lM,lt2 

2l9,'tk3 

608,901 

41.025 

37,786 

Dollars. 
81,930 

17S,53li 

28,608 

5!l,rt29 

2.(^*7 

2,198 

Pounds.               Dollars. 

;aii,27i 

5St.S7S                      69,017 
70,037                        0,7.'i« 
1.473,109                    U7.4l(i 
4,123,842                    41.1,-27li 
4,149.112                    2011,035 
5,432.003                  420.000 

rounds. 

4,247 

1.874 

22l.0.-,2 

180,837 

2'.',0:'4 

Dollars. 

1,083 

200 

30,013 

14,962 

1,413 

E.M'OUTS. 


Fiscal  Years 

ending 

June  SO. 


Or*. 
Cwts.  of  lis  lbs. 


Quantity. 


Value. 


Fijs.  Bars,  Sheets,  and  Old. 


Quantity. 


Value. 


I  Value  of 

!     Manufactured. 


Total  Value. 


1807 
1872 
1877 
IS-Si 
1880 
1887 
lS8:i 


Cwts. 

87.731 

35,561 
21,432 
23,930 
541,020 
307,280 
7.M,t20 


D.>llnrs. 
317,791 

101,752 

109,451 

89,515 

3,008,879 

1.093.879 

C..'.oo.oou 


Pounds. 

•4,037,807 

267,808 
13,401,353 
.3.310.331 
24,2'.I2,393 
19.7.33,000 
31,423,731 


Dollars. 

303,048 

Gt,84l 
2,718,213 
503,293 
2,493,898 
1,!«7,900 
4.871,017 


Dollars. 
171,062 

121.1,39 

193,7311 

93,040 
108,971 

83.023 
1211.3  4 


Dollars. 
791,901 

287,733 

3,023,394 

7 18.430 

.3,671,748 

3,72",402 

1I.19.',021 


•  Evidently  errors  in  quantities. 


Pboduction  op  Zinc  in  tiir  United  States  in  1888. 


The  prfKluclion  of  s|«'lter  in  tlir>  year  18S.8  nmounte<l  to  57.fiO0  short  tons,  of  which  10,400  tons  w.ts  produced  in  the  Eastern  and 
Southern  Slates,  about  22..>0O  in  Illinois.  an<l  the  balance  in  Kansas  aTnl  Missouri.  This  has  been  a  moderate  inei-ease  over  last  year. and  the 
mines  are  reiwrted  in  good  condition  and  likely  to  increase  the  ouli)ut  in  1839. 


The  Wokld'^  pRODUcrtos  op  Zinc,  in  Long  Tons, 


Years. 

United  Stales. 

Belifiuui. 

Silesia. 

Great  ISiitain. 

Prance  and 
Spain. 

Poland. 

.\ustria. 

Total. 

1830 

20,749 

98,830 

04,450 

•22,000 

15,000 

•4.000 

•2,520 

227,538 

1881 

30,000 

110,989 

60,497 

2-1,119 

•18,353 

•4,000 

4,270 

238,533 

1882 

•30,148 

119,193 

08,8U 

25,5S1 

18,073 

4,400 

5,om 

271>2 

1833 

32,921 

123,891 

70,105 

28,001 

14,071 

3,733 

4,072 

278,954 

188« 

3  Ml  4 

130  522 

76,116 

29,259 

15,341 

4,164 

4,170 

291,280 

1883 

S6,3i9 

129,754 

79,02.3 

23.039 

14,847 

6,019 

3,890 

292,571 

1886 

38,072 

129,020 

8i,iao 

20,730 

15,303 

4,145 

3,700 

292.002 

1837 

41,917 

130,995 

81,375 

19,319 

16.028 

3,580 

3,300 

299.810 

Estimated. 
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United  States  Luforts  a:id  Exports  of  Zinc. 


Imports. 

Exports. 

Fiscal 
Year 

cndintr 

Blocks  or  Pigs. 

Sheets. 

Total  Value 
Imports. 

Ore  or  Oxide. 

Plates,  Sheets,  Pigs. 

Total  Value 

Ji.ne  30. 

Pounds.          Value. 

Pounds. 

Value. 

Cwt.           Value. 

Pounds. 

Value. 

Exports. 

1807 

5,752,611 

Dollars. 
256,366 

6,142,417 

Dollars. 
311,767 

Dollars. 
569,968    , 

1872 

11,802,247 

622,324 

10,704,914 

593,885 

1,175.077    1 

1877 

1,266,891 

63,250 

1,311  ,.333 

81,815 

147,561 

1882 

18,108,391 

73G,90-1 

4,413,042 

207,032 

948,936 

1886 

3,616,462 

115,813 

1,037,951 

33„'i59 

164,822 

1887 

7,432,490 

240,535 

767,245 

26,668 

276,319 

3,676    1 

I 

3,666    I 

6,428 

I 
10,904 

8,740 

1,209 


Dollars. 
32,041 

20,880 

34,468 

13,736 

24,951 

44,152 


312,227 

C2,919 

1,119,922 

1,489.552 

770,558 

363,199 


Dollars. 

30,587 

5,726 

115.122 

124,633 

64,410 

25,403 


Dollars. 
62,62S 

26,606 
150,708 
138,374 
102,110 

88,109 


Production  op  Lead  in  the  United  States. 


Tear. 

Arizona 

and 

California. 

Colorado. 

Idaho 

and 

Montana. 

Missouri, 

Kansas, 

Illinois,  and 

"Wisconsin. 

Nevada. 

Utah. 

Other  States. 

Total 
Production. 

1873 

., 

56 

.. 

22,381 

.. 

15,000 

5,103 

42,540 

1878 

.. 

6,369 

.. 

26,770 

31,003 

21,000 

5,858 

91,060 

1883 

3,200 

70,557 

11,000 

21,600 

6,000 

29,000 

2,600 

143,957 

1886 

.. 

69,000 

17,000 

22,000 

3,400 

24,000 

14.229 

135,629 

1887 

1,000 

63,000 

27,000 

28,000 

3,400 

22,000 

16,300 

100,700 

1SS8 

05,000 

39,000 

3,3,000 

■■ 

22,000 

30,000 

189,000 

United  States  Imports  and  Exports  of  Lead. 


Imports. 

Fiscal 
Years 
ending 

Pigs  and  Bars. 

Sheets,  Pipe,  and  Shot. 

Old  and  Scrap. 

Not 
specilied. 

Total 
Imports. 

Total 
Exports. 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

18^7 

03,322,923 

Dollars. 
2,812,668 

185,825 

Dollars. 

9,51  ;o 

I,2i6,233 

Dollars. 
53,202 

Dollars. 
6,217 

Dollars. 
2.881,677 

Dollars. 
32,839 

1872 

73,086,657 

2,929,023 

12,518 

859 

4,257,778 

171,321 

21,616 

3,123,122 

48,133 

1877 

14,383,845 

671.182 

.. 

.. 

249,&16 

8,383 

2,303 

682,108 

49,835 

18-2 

6,079,301 

202,603 

.. 

220,702 

6,919 

3,048 

211,500 

178,779 

1880 

11,005,083 

291,856 

21,087 

1,023 

17,943 

666 

1,698 

298.243 

114,098 

1887 

11,148,211 

3:'3.236 

19,260 

930 

35,081 

1,452 

360 

345,171 

141,151 

1888 

•• 

.. 

■• 

636,449 

121,822 

luox  Statistics. 

"We  compile  the  following;  estimates  of  production  for  18S8  from 
the  bulletin  of  the  American  Iron  and  Steel  Association,  the  best 
authority  on  the  subject  :— 


1S88. 


iss;. 


Production  of  pitr-iron 

„  Bessemer  rails 

„  Lake  Superior  iron  ores 

Inijiorts  of  iron  ores 

„         iron  and  steel 


Gross  Tons.      Gross  Tons. 


6,000,000 

6,117,148 

1,350,000 

2,101,901 

5,000,000 

4,738,903 

600,000 

1,191,301 

950,000 

1,783,251 

United  States  Nitrate  Statistics. 

The  shipments  to  Europe,  including  the  lan^c  quantity  loading 
December  1st,  would  be  670,000  tons,  ri(;:unst  I'.io.ooo  tons  last  year. 
There  will  be  more  than  this  difference  in  the  sprinp;  supjjly,  because 
enKaj?ements  are  made  for  steamer  shlpuKnts  in  Jmuiary.  Tlie 
increased  supply  has  given  the  bears  on  the  other  side  an  oppor- 
tunity, but  it  is  a  question  how  long  they  will  have  the  markets. 
Betide  the  growing  general  use  of  nitrate  as  a  fertiliser  of  the 
highest  rank,  the  advancing  value  of  beet  sugar  justifies  the  belief 
that  a  larger  :icreage  of  beet  culture  wdl  bi;  found  this  year,  and 
perhaps  to  an  extent  that  may  give  the  murkot  anuther  squeeze. 

The  shipments  to  the  States  were  472,500  bags,  against  555,0C0 
bags  in  1887,  522,750  in  1886,  270,32:3  in  1S85,  an'd  4;i7,'^34  in  1884. 
The  quantity  to  arrive  for  Atlantic  ports  is  224,000  bags,  against 
SSP.OOO  in  1888,  238,500  in  1887.  The  total  visible  supply  is  310,000 
ba^s,  against  301,JMO  in  1888,  Sll.SfiO  in  1887.  The  quantity  to 
arrive  in  Europe  is  2,527,000,  making  the  visible  supply  there 
3,112.000  bags,  against  2,927,500  bags  in  1888.  and  2.070,000  in  1887. 
The  deliveries  at  San  Francisco  during  last  year  were  00,000  bags, 
making  total  deliveries  in  this  country  015jOOU  bags,  against  534,3i7 
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in  ISS7,  V.JJOi)  ill  1»S«.  Ill  Euroiju  the  dclivurics  were  4.71-.'.0i>0 
bass,  makiiiif  total  (or  tlio  worlil  .'i,2i7.0on.  lununst  t,liit,317  in  1SS7, 
3^22,200  iu  liins.  »,27S,(l!)ll  in  l!>i»9,  and  3,v;4,071  in  l»$t. 


Umi'ui)  States. 


188S.       1887.    ,    ISSO. 

1883,    1    1884,      1883. 

1              1 

luiports 

m,Mi 

'183,862    3118,293 

27«,:i23 

437,2)4 

300.610 

Ptilivi'ries 

455,032 

470,060    412,818 

30t,186 

388,38  i 

307,170 

Stocks.  Dec.  31.. 

86.000 

62.940      72,760 

87,291 

121,134 

72,304 

Avera^ie  price . . . 

H 

2-07        2-iS 

■ 

2-20  . 

21 

21 

ElIUOfK. 


Imports 

Stocks,  Dec  31 . 

Deliveries 

Average  prico .. 


1838. 


1887. 


1886. 


188S. 


4,807.000 
585.000 

4,712,000 
»».  9il. 


8,400,000 

490,000 

3,030,000 

10s.  3d. 


2,550,000 

720,000 

3,067,500 

10«.  3d. 


2,985,000 
1,237,500 
2,947,500 
9s.  CJ. 


iHoiitI)Ij)  patent  Si'st 

•  Tlie  dates  ^iven  are  the  dales  of  tlie  Otfieiul  Journals  in  whicli 
acceptances  of  the  Complete  Spci-ifieations  are  advertised.  Com- 
plete Specifientions  thus  ailvertised  as  accepted  are  open  to 
inspection  at  the  Patent  Ollicc  immediately,  and  to  opposition 
witliin  two  moulUs  of  the  said  dates. 


I.— GENEUAL   PLANT,   APPARATUS,   amd 
MACHINERY. 

APPLICATIONS. 

1888. 

18,289.  J.  Neilson  and  J.  Whitelaw,  Glasgow.  Improvements  in 
inis  and  air  reversing  valves  for  regenerative  and  other  furnaces.  &o. 
Ueeenilier  14. 

I^.^IS.  W.  Booth.  Manchester.  Improvements  in  furnaces. 
D*remljer  l.'>. 

18,.'iS.).  AV.  R.  Watson  and  R.  A.  Robertson.  Glasgow.  Apjiaratus 
for  evaiwrating,  concentrating,  and  distilling  liciuids.    December  17. 

188!). 

1()7S.  H.  Green  and  A.  Green,  IManehester.  I'lirifying  water,  and 
removing  emstation  from  steam  boilers.    January  21. 

Ii02.  .\.  11.  Hobson,  London.  ,\pparatii3  for  use  in  making 
extract  frcmi,  and  otherwise  treating,  partially  solub'c  .substanecs 
by  means  of  steam  pressure  and  heat.    January  22. 

ISt.'J.  B.  Nicholson  and  T.  Palmer.  London.  Cylinders  or  rotating 
vessels  for  use  in  tanning  or  otherwise  tn-ating  liides  or  skins, 
washing,  emulsifying,  churning,  or  like  operations ;  applicable  also 
fur  the  treatment  of  materials  in  vacuo  or  under  lluid  pressure  or 
the  like.    January  24. 

1424.  C,  F.  H.  Hayes.  Stratford.  -Apparatus  for  compressing 
air.  gases,  or  other  lluid,  and  for  force  pump  purjioscs  generally. 
January  25. 

1102.  K.  Ducrciet,  London.    Filtering  apiiaratus.    January  20. 

\^i7.  E.  Harrison,  London.  Means  and  ai)pnratus  for  softening 
and  purifying  water,  and  for  the  removal  and  prevention  of  incrus- 
tation in  steam  and  other  boilers.    February  1. 

2030.  \Y.  Sayer,  London.  Apparatus  for  forcing,  exhausting,  or 
pumping  air,  gases,  liquids,  and  the  like.  Complete  Specification. 
February  5. 

225n.  J.  Simpson  and  S.  Read,  London.  Apparatus  for  economis- 
ing coal  and  for  the  better  combustion  of  smoke  in  furnaces. 
February  s, 

2528.  \V.  llueks,  London.  Improved  centrifugal  separator  lor 
Temovins  solids  and  other  matter  from  liquids,    February  13, 


2003.  W.  Beaumont,  London.  Imjirovements  in  centrifugal 
pumps.    Febrnaiy  14. 

2ii7.',.  \V.  F.  (.'oivliam  and  M.  Walsuu,  Neweaslle-un-Tyne.  Im- 
provement in  arningenunl  of  mills  for  grinding  cement,  pliosiihalcs, 
and  other  substances.    February  l.^>. 

2ii;il.  C.  Hill,  Lonilon.  Imprnvenicnts  in  the  grates  of  furnaces 
empli.ved  in  connexion  with  brewers'  coppers,  salt  pans,  boilers, 
\c.     lebruary  15. 

27.'(0.  J.  Woml,  Hradford.  JlelhoJ  and  apparatus  for  consuming 
smoke.    February  16, 


COUPLETS  SPECIFICATIONS  ACCEPTED.* 

1888. 

2518.  F.  Windhauson.  Ri^frigemting  apparatus,  applicable  to 
machines  for  compressing  air  and  g:ises.    February  20. 

2549.  F.  Wiiidhausen.  llofrigeruting  apiiaratus,  applicable  to 
luacliines  for  compressing  air  and  giuics.    February  20. 

3014.  O.  Braun.    Centrifugal  machines.    January  30. 

3123.  T.  Burtenshaw.    .Stc  Class  II. 

4139.  J.  J.  Hicks.  Apparatus  for  ascertaining  the  specific  gravity 
of  liquids.    January  30. 

4706.  S.  U.  Johnson  and  C.  C,  Hutchinson.  Filter  presses. 
February  0. 

6210.  J.  H.  Bre?,e.  Apparatus  for  condensing,  cooling,  and 
healing  fluids;  and  machinery  for  the  construction  thereof. 
February  13. 

5421).  J.  S.  Sawrey  and  H.  Collet.  Apparatus  for  separating 
liquids  from  solid  matters  in  suspension.    January  30. 

5527.  R.  Le  Las  and  A.  Robin.  Apparatus  for  supplying  furnace 
fires  with  moistened  air.    February  2u. 

10.701.  R.  Reichling.  .\pparatus  for  condensing  steam  and  for 
heating  and  purifying  feed  water.    February  0. 

17,012,  R.  Hasenclever.  Apparatus  for  subjecting  pulverulent  or 
granular  materials  to  the  action  of  gases.    January  10. 

18,025.  D.  MeColIey  Weston.    Centrifugal  machines.    January  10. 

18,03y.  N.  L.  Hilton.    Iu)proved  agitators.    February  0. 

18,800.  H.  J.  .'Vllison.— From  The  Casamajor  Filter  Co.  Apparatus 
for  cleansing  filtering  media.    February  20. 


1889. 

7S5.  H.  H.  Lake.- From  J.  M.  Duncan, 
rating  brine,  &c,    February  20. 


Ajji)aratus  for  evai>o- 


II.— FUEL,  GAS,  AND  LIGHT. 

APPLICATIONS. 

188S. 

18,451.  E.  Brook  and  J.  J.  Brook,  London,    Regenerative  kilns. 
December  IS. 

1S.105.  J.  F.  Cohen,  London.    Improvements  in  the  manufacture 
of  artificial  fuel.    December  18. 

18S9. 

1210.  J.  Williams,  London.    A  reverberating  cupola  furnace,  and 
gas,  tar.  and  crude  petroleum-making  apparatus.    January  23. 

1271.    II.    Simon,    London.       Improvements 
January  23. 


cone    ovens. 


as. 
coke 


1)211.  J.  Greenfield.— From  C.  A.  d'Assumpcao  and  E.  S.  Di 
Portugal.  Improvements  in  the  treatment  of  coal  and  small  co 
or  breeze  in  the  manufacture  of  gas  and  coke.    January  24. 

int.  L'Agence  Maritime  Angl.aise,  Limited — From  C.  .\udouy, 
France.  Apparatus  for  manufacturing  artificial  fuel  blocks. 
January  25. 

15ns.  L.  H.  Gri'cn,  London.  Improvements  in  or  applicable  to 
gas  retorts  and  ovens.    Cumpletc  Speeilieation.    January  2S. 

1037.  J .  Ewiiig.  Stoneyeroft.  Liverpool.  Combustion  and  economy 
of  fuel,  and  bar  preservation.    January  :J0. 

isno.  C.  H.  MowU.  London.  An  improved  comnosition  of  artificial 
r)r  black  fuel.    February  1. 

l-ilO.  W.  Hoggett.  London.  Improvements  in  the  application 
of  heat  prothu'ud  from  liquid  hydrocarbon  and  water  burners  to 
the  production  of  light  and  electricity,  and  in  apparatus  forlhis 
purpose.    February  1. 

1953.  W.  Wells.  Leith.  An  improved  form  of  burner  for  con- 
verting oils  or  spirits  into  vapour  or  gas  to  obtain  light  or  heat. 
February  4. 

209:!.  J.  F.  M.  Pollock,  Leeds.  Improvements  in  machinery  for 
the  mamifacture  of  blocks  of  eompn  ssed  coal  dust  and  pitch  or 
other  agglomerate;  also  of  clay,  cement,  and  similar  substances. 
February  0. 

,2210.  G.  H.  Lloyd,  A.  L.  Lloyd,  H.  Bewlay,  and  W.  S.  Sutherland, 
Liverpool.  Imiirovements  in  producing  water  gas,  and  in  afiparatiis 
therefor.    Februai-j-  8. 
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2351.  J.  Hillier  and  (J.  H.  Rayiier.— For  Messrs.  Ea.vner  and 
Cassell,  London.  An  improved  fuel,  which  burns  without  smoke 
or  smell.    Febi-uar.v  9. 

237S.  M.  HFurphy  and  T.  J.  Clu0.  Dublin.  Makinir  rjs  from 
paraffin  oil  on  an  improved  metlioci.  and  utilising  same  for  heating 
purposes  and  propelling  power.    February  11. 

2.5a8.  H.  S.  JIaxiin.  London.  Iniprovemenis  in  and  relating  to 
apparatus  for  carburettiuf  gas.    February  12. 

2561.  J.  Princ.  Newport.  Improvements  in  machinery  or  plant 
for  the  mamifacture  of  patent  fuel.    February  13. 

2fi50.  J.  C.  Cliandler,  London.  Improvements  in  apparatus  for 
washing  and  scrubbing  gas.    February  14. 

2G64.  J.  O.  Spong,  London.  Novel  means  and  apparatus 
to  facilitate  the  enrichment  and  purity  of  flame  of  coal  gas. 
Pebruar.v  1 1. 

2796.  H.  Darby,  London.  Improvements  in  apparatus  for 
senerating  and  burning  gases  from  hydrocarbon  oil  and  water. 
Fubniary  16. 

COMPLETE  SPECIFICATIONS   ACCEPTED. 

1888. 

ll!'5.  J.  T.  Williams.  Treating  small  anlhracite  coal  to  render  it 
available  for  use  as  fuel. 

3179.  E.  Bowen.  Treating  the  by-products  of  gas  and  tin-plate 
manufactures.    January  16. 

Ziii.  T.  Euitenshaw.  "  Tar-burners,"  and  the  furnaces  to  which 
they  are  applied  for  heating  gas  retorts,  &c.    January  30. 

3195.  A.  JIcDougall.  Apparatus  for  manufacture  of  gas. 
January  16. 

3o3S.  G.  Seagrave  and  P.  A.  Olivier.  Apparatus  for  the 
carburation  of  gas  or  air.    January  16. 

.3566.  E.  Dempster  and  J.  Dempster.  Apparatus  for  feeding 
retorts  with  coal,  &c.    January  23. 

3S80.  E.  B.  Ellice-Clark  and  L.  Clark.  Apparatus  for  obtaining 
oxygen  and  nitrogen  from  air.    January  16. 

3917.  R.  Anton.    Making  blocks  of  compressed  fuel.    January  23. 

3950.  E.  -Vuton.    Making  blocks  of  compressed  fuel.    January  30. 

3992.  L.  T.  Wright.  Means  for  indicating  the  extent  to  which 
gasholders  are  charged.    January  23. 

4158.  R.  B.  Avery.  Apparatus  forgenerating  and  burning  gaseous 
fuel.    January  23. 

4162.  J.  H.  Glew.  Compound  of  materials  for  production  of 
firelighters.    January  23. 

48S5.  J.  H.  E.  Dinsmore.  Manufacture  of  gas  from  coal. 
February  6. 

62.59.  J.  V.  Capeck.    Electrical  heating.    February  13. 

6920.  W.  A.  McTntosh-Valon  and  Brin's  Oxygen  Co.,  Limited. 
Purification  of  carburetted  hydrogen  or  coal  gas.    February  13. 

17,.',62.  De  Witte  Stearns.    Apparatus  for  production  of  gas  from 

liquul  hydrocarbon,  and  devices  for  utilisation  of  gaseous  fuel. 

January  16. 

18,U27.  M'.T.  Bate.  Apparatiisforraannfactureof  gas.  Febru.ary6. 

19.105.  T.  Shaw.    Apparatusfortcstinganddetectingthepresence 

of  gases  or  gaseous  mixtures.    February  13. 


III.— DESTRUCTIVE  DISTILLATION,   TAR 

PRODUCTS,  Etc. 

APPLICATIONS. 

1889. 

2096.  R.  F.  Craig,  Glasgow.  Improvements  in  and  connected 
with  retorts  and  apparatus  for  decomposing  and  dibtilling  products 
from  wood,  shale,  or  other  material.    February  6. 

2569.  J.  H.  du  Vivier.  London.  Improvements  in  apjiaratus  for 
the  jiroduction  of  pyroligneoiis  acid.    February  13. 

COMPLETE   SPECIFICATION   ACCEPTED. 

ISSS. 
560.  R.  Dempster  and  J.  Dempster.    See  Class  II. 


1S89. 

1257.  O.  Overbeck,  London.  Improvements  in  the  manufacture 
of  colouring  matter.    January  23. 

1303.  R.  Lucas,  London.  Imin-ovements  in  the  manufacture  of 
phthalic  acid.    January  24. 

1518.  O.  Imray.  —  From  The  Society  of  Chemical  Industry, 
Switzerland.  Manufacture  of  monoacetmetaamidophenol.  Ja- 
nuary 28. 

1523.  J.  G.  Johnson.— From  The  Badische  Anilin  and  SodaFabrik, 
Germany.  Improvements  in  the  manufacture  of  alpha-naphtholdi- 
sulpho  acids,  and  for  the  obtainment  therefrom  of  materials 
suitable  for  dyeing  and  printing.    Januar.v  2S. 

1735.  A.  Bang.— F'rom  Messrs.  Dahl  and  Co.,  Prussia.  Improve- 
ments ia  dye-stuffs  or  colouring  matters.    January  31. 

1771.  B  Willcox.— From  The  Farbenfabril<en  vormals  F.  Bayer 
and  Co.,  Germany.  The  manufacture  or  production  of  para-amido- 
phenol  and  the  formyl  combinations  thereof.    Janiuiry  31. 

1S03.  J.  Frost,  Halifax.  Improvements  in  the  method  of  and 
means  for  concenti-ating  or  evaporating  and  distilling  solutions  for 
the  production  of  dyes  aud  other  bodies.    February  1. 

1844.  A.  G.  Green.  London.  Improvements  in  the  manufacture 
ofprimuline.    Februa-y  1. 

1992.  C.  Dreyfus,  London.  Improvements  in  the  production  of 
colouring  matters  for  dyeing,    February  4. 

2360,  E.  Brasier  and  J.  H.  Knowles,  London.  The  production  of 
a  new  colouring  matter,  extract,  or  dye  and  tannin  solution 
obtained  in  the  process  of  treating  certain  fibrous  materials. 
Febmari*  9. 

2499.  O.  N.  Witt,  London.  The  production  of  new  azo-dyes 
applicable  for  dyeing  and  printing.    February  12. 

2635.  E.  Gnelim,  London.  A  new  colouring  matter  for  dyeing 
and  printing  purposes,  and  its  method  of  manufacture.  Fe- 
bruary 14. 


COMPLETE  SPECIFICATIONS  ACCEPTED. 

1883. 

1593.  H.  H.  Leigh.— From  E.  G.  Williams.  Manufacture  of 
colouring  matters.    January  16. 

4217.  W.  P.  Thompson.  — From  The  Action  Gesellschaft  fiir 
Chemische  Industrie,  Rlieinau.  "Manufacture  of  colouring  sub- 
stances by  the  reaction  of  aramatic  hydrazin  sidphonic  acids  on 
retenchinon.    January  23. 

4476.  J.  Y.  Johnson.— From  The  Badische  Anilin  and  Soda 
Fabrik.    Manufacture  of  blue  colouring  matters.    February  6. 

4625.  C.  D.  Abel.— From  The  Action  Gesellschaft  fiir  Anilin 
Fabi-ikation  of  Berlin.  A  new  alpha-naphtholdisulphonic  acid. 
January  30. 

5404.  II.  H.  Leigh.— From  E.  G.  Williams.  Colouring  matters. 
January  16. 

5852.  S.  Pitt.— From  L.  CascUa  and  Co.  New  blue  colouring 
matters.    February  20. 

5910.  C.  D.  .Ibel.— From  The  Actien  Gesellschaft  fir  Anilin 
Fabrikatioii,  Berlin.    Azo-colouring  matters.    February  6. 

6743.  H.  H.  Leigh.— From  E.  G.  Williams.  Colouring  matters. 
January  Hi. 

6899.  L.  Limpach.  Separating  isomeric  xylidines  from  com- 
mercial xylidine  in  a  pure  state,  for  production  of  colouring 
matters.    Febrnar.v  20. 

15,6.>l.  H.  H.  Leigh,— From  R.  G.  Williams.  Azo-colouring 
matters.    February  20. 


IV.— COLOURING  MATTERS  and  DYES. 
APPLICATIONS. 

1888. 

18,426.  S.  Pitt.— From  L.  Casella,  Germany.  Manufacture  of 
bluish-black  colouring  matters.    December  17. 

18,524.  B.  Wilcox.— From  The  Farbenfabriken  vormals  F.  Bayer 
anil  Co ,  Germany.  The  manufacture  or  production  of  succinic 
acid,  rhodamine,  or  rhodamiue  succinate.    December  1'. 


v.— TEXTILES,  COTTON,  WOOL,   SILK,  Etc. 

APPLICATIONS. 

1S89. 

2256.  I.  Frankenburg,  Manchester.  Improvements  n  the  manu- 
facture of  water]iroof  fabrics.    February  8. 

2570.  J.  H.  du  Vivier.  London.  A  new  composition  termed 
"artilkial  silk"  for  the  production  of  the  threads  or  filaments  and 
films,  and  for  coating  tlireads,  fabrics,  or  objects,  and  apparatus 
employed  in  the  manufacture  of  said  composition.    February  13. 

2571.  J.  H.  du  Vivier,  London.  Imj)rovements  in  apparatus  for 
the  manufacture  of  textile  threads  from  viscous  or  semi-fluid 
matters.    February  13. 
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COMPLETE   SPECIFICATIONS  ACCEPTED. 

18S8. 

23»1.  D.  W.  Ffs.s<\v.  MiikiiiK  scwinp  Ihiviuls  from  luhricatt-il  or 
coatcil  .viirns,    Jitimnry  "1^. 

47S''..  J.  rctric  anil  V.  W.  IVtric.  Apfmrntiis  for  cleaii^int?  woo! 
aiitl  utliiT  llbrous  uuitcriils.    February  ti. 

lC,t!S'2.  J.  >liu*toiir.  Treat iiiK  voKetuble  llbrous  nuitcvial  for 
obUiniiii?  fibre  thererrom.    Febrtmry  1.1. 


VI.— DYEING.   CALICO   PUINTIMG,   PAPKU 
STAINING,   AND   BLEACHING. 

APPLICATIOXS. 

1888. 

1V25-.  •!.  Cleirtr,  T<iverpo<:>l.  Improvomf»ats  in  He:insiu.if,  scourinjr, 
iilcnrliiuK.  numlimtin:;.  ami  dyciiiK  »*ottoi»  yarn  iei  llio  ImnUlu'  fonu 
in  whicli  it  is  sold,  ami  uppanitus  thorcfor.     Deecinbru-  W. 

ISj.'iW.  S.  D.  Stoad.  London.  Improvements  in  and  maeliinevy 
for  wa.shiiiK.  scouring,  and  bloucliing  of  llbroii:^  materials. 
UeeemlMT  15. 

18.517.  H.  V.  Lippett.  I^ndon.  Hollow  perforated  tubes  for 
dyeintc.  bleaehinBT.  or  otherwiso  treatitiff  ynni  in  cops.  Complete 
Sj>eciiienlion.    DeoeinlxT  is, 

1889. 

1172.  W.  ^father.  London.  Improvements  in  apparatus  for 
IrHatin^  textiN'  mat<'rials  with  liiiuids,  pisos,  or  vapours.  Com- 
plete S|)ei'irtealion.    .lamiary  22. 

i:ii:i.  K.  .M.  n.  ATidreuli.    See  Class  XL 

2060.  T.  Wul^tenliolme.  I/mdon.  An  improved  n":n-liin*'  for 
dyeinjc  yams.    Cumplete  Spei-ilieation.    J-'ebnniry  ,'i, 

252.^1.  H.  Krdniann.  ICalle.  Grrmany.  A  eold  proepss  of  dyeinp 
Imir  and  feathfrs  hy  means  of  pamplienylendinminc  or  similar 
bases.    Kebniary  Ki. 

^♦WS.  J.  Walker  and  11.  Carver.  Manehoater.  Improvements  in 
i>rintim;  what  ar.*  kiir)wn  as  "  sanitary "  or  "  wiisliable "  paper- 
nauKing'*'     February  ir». 

2743.  F.  A.  Ulair.  Giasirow.  Improvements  in  and  connected 
with  vats  or  apparatus  for  d.\ein(c.  washing,  bleaching,  scouring",  or 
mordanti!)g  fibrous  materials.    February  iti. 


COMPLETE  SPECIFIC ATIOXS  ACCEPTED, 

1S.S8. 

l."t»7.  T.  Winter,  immersion  rollers  used  in  dyeing.  bleachiuK, 
sizing,  ic.    January  Hi. 

32:J2.  W,  F.  Thompsfiti.—  From  A.  T)uulcerou  and  E.  van  Meer- 
beeek.  Apparatus  for  cleansing,  dyeing,  or  steeping  fabrics. 
February  «. 

.Ulto.  W.  Mycock.    Dyeing  apparatus.    January  30. 

17.271.  F.  E.  .\ndcrson  and  S.  Hodgson.  Method  and  apparatus 
for  dyeing,  scouring,  and  washing  wool.  \c.    Jamiary  H>. 

18.717.  K.  ().  Fankhauscr.  Mordant  for  dyeing  purposes,  Fe- 
bruary 20. 


Vn.— ACIDS.   ALKALIS,   and   SALTS. 
APPLICATIONS. 

1888. 

18,.'J!0.  S.  B.  Boweii.  Liverpool.  Improvements  in  or  rt^iating  to 
the  concentration  of  siilphuric  acid,  and  in  ai)paratu8  thon-for. 
Deeemlwr  l.'». 

18,573.  E.  Solvay,  London.  Improvements  in  the  purification  of 
ffascs.  December  VJ,  but  antedated  (under  see.  103,  Fat.  Act,  18S3) 
Junes,  18-HH,  l)eingdate  of  application  in  Uelgium. 

1S574.  E.  Solv.iy.  liondon.  ImprovcnuMits  in  the  manufacture  of 
chlorine  and  chloride  of  lime,  and  in  appnratus  Ihen'for.  Decem- 
ber v.*.  but  antedated  (mider  sec  Wi  of  I'al.  Act.  1883)  June  5,  18S8, 
beniic  dale  of  application  in  Belgium. 

18S9. 

1110.  F.  Maxwell-Lyte.  I/>udon.  Improvements  in  the  protlnc- 
tion  of  ehlorinr.  of  hydroehlorie  acid,  and  of  certain  subsidiary 
products.    Jamiary  21. 

11S9.  E.  Auire,  Loudon.  Impruvcments  in  the  manufacture  of 
salts  of  alumina.    Complete  Sipeeilication.    January  22. 


1370.  E,  W.  I'ftrnoU,  Liverpool.  Improvements  in  the  manufac- 
ture of  ealeiinn  sulpliydrate  solution  from  calcium  sulphide  or 
Leblaiu"  waste.    Janunry  25. 

I7<19.  P.  JlfcLanMi.  Cilasgow.  An  improved  process  of  and  moans 
for  manufacturing  brown  sugar  of  lead.     Jamiary  ;tl. 

18S5.  C.  Roth,  LiHidon.  Improvements  in  the  maimfaeture  of 
nitrate  of  ammoniii,  and  sulpiiatos.  elilnrides,  and  earboniites  of 
potassium  and  sodium.     February  2. 

li'Ki.  II.  Y.  Castner.    .V<f  Class  X, 

198i>.  H.Y.  Castner.    >SVr  Class  X. 

21)!0.  L.  Mund.  Liverpool.  Improvements  in  .apparatus  for 
volatilising  ammoninm  ehlnri.ie.     February  t;, 

21iil.  F.  Gilloteaiix.  Lotulon.  Imprnved  jiroeess  for  deeoniposing 
hydrochlorate  of  ammonin,     Feliriuuy  (>. 

'j;tln.  T.  Farkeraiul  Iv.  Robinson,  Manchester.  Improvements  in 
and  relating  to  the  production  of  chlorine,  and  to  the  raanufaeturo 
of  sulphate  of  soda.    February  1'. 

2:JS.S.  T.  Parker  and  K.  Rjbiuson,  Manehestor.  Improvements  in 
the  mannfaeturo  of  cyanogen  eompoiuids  from  sulpho-cyanides. 
February  11. 

2575.  L.  Mond.  Liverpool.  Improvements  in  v(»latilising  ammo- 
nium chloride,  and  in  obtaining  ammonia,  chlorine,  and  liydro- 
chlorieacid  theri-rrom;  also  in  obtaining  chlorine  from  hydrochloric 
acid.    February  13. 

2G0S.  J.  MoBrydo  and  A.  Kay.  Liverpool,  Improvements  in  Iho 
manufacture  of  chlorates.     February  11. 

2fi5U.  F.  W.  Dupre.  London.  An  improved  process  of  manufac- 
turing potassium  carbonate.    February  Ik 

27S11.  E.  K.  JIuspratt  and  (;.  Fschellman,  London.  Improve- 
meats  in  the  manufacture  of  chlorates,  and  of  magnesium  hydrate 
for  use  therein.    February  HI, 


COMPLETE  SPECIFICATIONS  ACCEPTED, 

1888. 

2^31.  E.  W.  Parnell  and  J.  Simpson.  Tn-uting  sulphide  of 
calcium  for  obtaining  sulphide  of  ainmoiiium  and  sulphuretted 
liydrogeu.    .lanuary  2'J. 

314S.    J.  S.  Rigby.    See  Class  1\. 

3t'iS.  H.  Green.  Apparatus  for  trentiug  ammouiae:il  liijuor. 
Februnry  (!. 

;it;>S.  A.  M.  CI»rk.— From  J.  II.  Diiguiii.  Mjinufaeluring  soda  by 
means  of  ammonia,  and  proiluein^i  cjirboiiato  of  soda,  caustic  sodti, 
and  hydrochloric  acid  or  chlorine.    January  23. 

sr>r.9.  A.  M.Clark.— From  J.  K.  Daguin.  Facilitnting  the  oxida- 
tion of  sulphurous  acid  for  the  niaiiufaclure  of  sulphuric  acid,  and 
of  hydrochloric  acid  and  chlorine.    January  30. 

4(US.  E.  W.  ParncU  and  J.  Simpson.  Producing  sulphur  from 
sulphuretted  hydrogen.    February  13. 

4(;iit>.  W.  D.  Bohm.  Apparatus  for  tho  expulsion  of  chlorine  or 
other  noxious  gases  from  solutions.     Febiuary  20. 

6175.  E.  W.  Parnell  and  J.  Simpson.  Production  of  sulphur  from 
sulphm-cttcd  liydrogeu.    February  13. 

1 1 ,020.  C.  A.  Faure.    See  Class  X.    February  20. 

17,915.  G.  C.  Dymond.— From  C.  E.  D.  Winssinger.  Mannfac- 
tnriug  bicalciireous  phosphate,  cnllcd  precipitated  phosphate. 
Jaiuiary  30, 


VIIL— GLASS,   rOTTEUr,  and   EAHTHENWAKE. 
APPLICATIONS, 

ISSS. 

1^,303.  W.  Ambler,  Lond:m.  Improvements  in  or  .applicable  to 
the  manufacture  of  cylindrical  and  tubular  articles  of  plastic  clay 
and  other  plastic  material.    Decotuber  14. 

18,487.  W.  A.  Sheppard,  London.  An  improved  machine  for  the 
purpose  of  washing  and  relining  fuller's  earth,  china  clay,  and  other 
similar  substances.    December  18. 

1H,577.  W.  H.  Tunicr.  Lomion.  Improvements  in  or  relating  to 
painting  or  prir.ting  upon  earthenware.    December  ID. 

18,022.  J.  Beesley,  Coventry.  Improvements  in  glassware, 
earthenware,  and  tho  like.    Decembcr2n. 

is.tltn,  W.  W.  Macvay  and  R.  S.vkes  —From  H.  M.  Ashley,  United 
States.  Improveuieuls  ni  the  manufacture  of  bottles  and  other 
holltiw  ware  in  glass,  and  in  appnratus  to  be  used  therein.  Decern- 
l)er  21). 

1889. 

107J*.  G.  Vernon,  Birmingham.  An  improved  method  of  illumi- 
nating or  oruamenting  pottery  wan-  anci  glsiss.    January  21, 

UUs.  A.  Ramsden,  London.  Improvements  in  the  method  of  and 
nmeliiuery  for  making  earthenwan;  i)ipes.    Jaiuinry  22. 

1377.  A.  Larthe,  Urcsden-IianKton.  AjipIyinK  tho  style  of  enanu-ls, 
hitherto  applied  lo  copper,  to  ptlrcelaill^,  earlhenware,  and  crystal 
class.    January  25. 
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1822.  "W.  H.  Turner,  London.  Improvements  in  the  manufacture 
of  articles  of  pottery.    Februarj  1. 

2337.  G.  Emberson,  London.  Improvements  in  producin^c  orna- 
mental effects  on  (jlass  or  like  transpai'ent  material.    February  3. 

26H.  T.Davidsou,  London.  Improvements  in  the  manufacture  of 
articles  of  pressed  glass.    February  14. 

2776.  J.  Thome,  London.  Improvements  in  the  manufacture  of 
coloured  lenses  for  signal  and  other  lamps.    February  16. 


COMPLETE  SPECIFICATIONS  ACCEPTED. 

1888. 

1550.  J.  P.  Guy.  Machiue  for  making  hoUow  earthenware. 
January  30. 

2318.  J.B.  Adams.  Manufacture  of  bottles  and  other  glassware, 
ami  apparatus  therefor.    February  13. 

3583.  J.  Holroyd  and  A.  Wilson.  Gas-fired  kilns  for  burning 
pottery,  &e.    January  23. 

3743.  G.  M.  Garrard,  Roofinir  and  wall  or  hnnning  tiles,  and  dies 
and  presses  formouldina;  sucli  tiles.    February  13. 

4204.  A.  Taylor  and  X.  Brooke.  Method  and  apparatus  for 
moulding  and  pressing:  eartlienware  and  fireclay  baths,  sinks, 
basins,  closets,  &c.    February  13. 

4777.  T.  Button  and  J,  Binner.  3Iachine  for  cbipping  glass 
marbles  or  stojiccrs  lor  glass  liottles.    January  23. 

5214.  W.  D.  Gooch,  F.  H.  Varley,  and  F.  B.  I.idstone.  Manufac- 
ture of  porous  artificial  stone  for  iise  as  indestructible  wicks,  filter, 
partitions.  &c.    February  13. 

5253.  F.  Beer.    Plastic  composition  for  moulding:.    February  6. 

6G.39.  "W.  Ambler,  J.  Rhodes,  and  S.  Rhodes.  Mannfactnre  of 
ghiss  bottles.    January  16. 

1.^.511.  M.  "Winter.  Manufacture  of  brilliant  crystal  coloured 
flowers.    February  6. 

16,737.  T.  Soiifflet-Lebon.    A  new  mosaic  tile.    February  13. 

18,101.  P.  A.  ?\'ew ton.— From  J.  Henning  and  F.  Wrede.  Mann- 
f;i'.-turing  bottles  or  other  hollow  bodies  of  glass,  and  apparatus 
therefor.    January  23, 


IX.-BUILDING    MATERIALS,    CLAYS, 
MORTAKS,   AND   CEMENTS. 

APPLICATIONS, 

ISSS. 

18.482.  G.  Schiick  and  H,  R.  Schl'ick,  London.  Improvements  in 
artificial  stone.    December  18. 

18,491.  W.  Joy,  London.  Improvements  in  apparatus  for  use  in 
the  preparation  of  slurry  for  the  manufacture  of  cement,  and  in 
mixing  slurry  with  fuel.    December  IS. 

1889. 

1082.  J.  Robinson,  London.  A  quick-drying  adhesive  cement  for 
the  better  fixing  of  enamelled  copper  letters,  designs,  cr  devices,  or 
other  letters  or  designs,  to  glass,  metal,  w^ood,  or  stone.    January  21. 

1262.  A.  McLean.  London.  An  improved  mode  of  and  means  for 
manufacturing  blocks  of  artificial  stone.    January  23. 

17G5.  L.  Brentiui,  London.  Improvements  in  roofing  tiles.  Com- 
plete Specification.    January  31. 

1952.  J.  C.  Merryweather,  London.  Improvements  in  paving. 
February  4. 

2093.  J.  F.  M.  Pollock.    See  Class  II. 

2121.  G.  A.  Wright,  London,  An  improved  block,  tile,  or  slab  for 
building  and  other  purposes.    February  G. 

2289.  J.  Homan,  London.  Improvements  in  fireproof  structures, 
and  in  bricks  for  t  he  same.    Fel>ruary  8. 

2403.  J.  H.  Hughes.  London.  Improvements  in  the  manufacture 
of  a  fireproof  material  which  can  be  used  for  decorative,  building, 
artistic,  sanitary,  and  other  ])urposes.    February  II. 

2632.  J,  Sugdcn,  London.  Improvements  in  artificial  building 
materials.    Complete  Specilication.    February  14. 

2718.  A.  C.  Ponton,  B,  L.  Moscly,  and  C.  Chambers,  London, 
Improvements  relating  to  the  preparation  of  siliceous  materials 
used  in  the  manufacture  of  artificial  stone,    February  15, 

2780.  A.  C.  Ponton,  B,  L.  ]^Iosely,  and  C.  Chambers.  Improve- 
ments in  artificial  stone,    February  16. 

2781.  A.  C.  Poulon.  B.  L.  Mosely,  and  C.  Chambers.  Improve- 
ments in  and  relating  to  the  manufacture  of  artificial  stone.  Fe- 
bruary 16. 


COMPLETE  SPECIFICATIONS  ACCEPTED. 

1888. 

1515.  C.  A.  Eissner.  Machines  for  cutting  clay,  for  making  bricks 
andtilt'S.  &c.    January  3tt. 

2632,  J.  Robertson  and  J.  A.  Patrick.  Manufacture  of  Portland 
or  similar  cement.    January  23. 

314S.  J.  S.  Rigby.  Manufacture  of  cement,  aud  utilisation  of  the 
lime-mud  residue  of  the  ammonia-soda  process  therefor.  Fe- 
bruary 20. 

18,708.  K.  Edwards.— From  F.  Meyer.  Waterproof  roofing  ma- 
terial.   February  13. 

18,896.  F.  Hunsiiiger.     Improved  roofing  tile.    January  30. 


X.— METALLURGY,   TUNING,   Etc. 


APPLICATIONS. 


1888. 


l7.ei4A.  B.  J.  B.  Mills.— From  T.  A.  Edison,  United  States.  Im- 
provements in  the  method  of  and  apparatus  for  effecting  the 
separation  of  metals  from  tneir  ores  by  mechanical  means.— 
Originally  included  in  No.  17,614  of  December  3. 

17,614B.  B.  J.  B.  Mills.— From  T.  A.  Edison,  United  States.  Im- 
provements in  the  method  of  and  apjiaratus  for  extracting  tfoldfrom 
its  ore  by  amalgamation. — Originally  included  in  No.  17,614  of 
December  3. 

18.2G0.  A.  H.  H.  Bratt,  Plumstead.  The  production  of  steel  or 
metal  ingots  for  gun  and  other  forgings  with  freedom  from  blow- 
holes or  cavities,  and  with  equal  distribution  of  metalloids  through 
their  masses.    December  14. 

18,293.  J.  L,  M,  AUinges  and  F.  Mazalon, London.  Improvements 
in  or  relating  to  the  suppression  or  neutralising  of  the  effects  of 
deleterious  gases  in  pits  :ind  unilorground  workings.    Decemljer  14. 

18,400.  T.  Turner,  Birmingham.  The  treatment  of  dross  from 
the  tin  or  terne  plate  manufacture.    December  17. 

18,440.  C.  A.  Burghardt,  Manchester.  Improvements  in  the 
production  of  pure  zinc.    December  18. 

18,477.  G.  C.  Dymond.— From  W.  H.  Appleton,  Unit^-d  States. 
Improvements  in  machines  for  rolling  seamless  tubing,  columns, 
and  other  hollow  articles  from  hollow  ingots.  Complete  Specifica- 
tion.   December  IS. 

18.492.  T.  H.  Roberts,  London.  An  improvement  or  improvements 
in  treating  the  tap  cinder  produced  in  puddling  iron,  December  18. 

18.493,  R.  A.  HadfieM.  Londm,  Improvements  in  cutting  hollow 
steel  and  other  steel  shells,  and  in  appliances  therefor.  December  18. 

18,506.  R.  A.  Hadfield.  Improvements  in  the  manufacture  of 
hollow  steel  and  other  steel  shells.    December  18. 

18,329.  J.  Mactear,  London.  Improvements  in  the  production  of 
sodium,  potassium,  aluminium,  and  alloys  of  aluminium.  Decem- 
ber 18. 

18,551.  J.  AVilson,  Berwiek-on-Twced.  Treating  the  waste  liquor 
of  copper  works,    December  19. 

18,632,  T.  Summers,  London.  Improvements  in  cleaning  tin, 
terne,  or  other  metnl  plates,  and  apparatus  therefor,    December  20, 


1062,  W,  Corbett,  W.  W.  Mnnfield.  and  J.  Mai-sh.  Manchester. 
Improvements  in  and  relating  to  the  manufacture  of  irou  and  steel. 
January  21. 

1099.  J.  Richardsi.n,  London.  Imi)rovementsin  the  manufacture 
of  iron  and  steel.    January  21. 

12.30.  W.  E.  Pedley  and  T.  G.  Barlow,  Massicks,  Old  Brompton. 
Improvements  in  cooling  and  breaking  up  slag.    January  23. 

1380.  J.  Mitller.  Manchester,    Miners*  safety  lamps.    January  2.^. 

1406.  W.  S.  Simpson,  London.  A  novel  process  or  means  for  the 
production  of  wrought  metal  articles  direct  from  semi-fluid  metal, 
and  furnaces  and  moulds  for  the  purpose.    January  25. 

1H8.  G.  Kruss,  London.  A  process  for  decomposing  technical 
nickel  and  its  salts,  and  galvanically  coating  objects  with  pure 
nickel.    Complete  Specification.    January  25. 

1.53!.  D.  Wliitehouse,  London,  Improvements  in  the  mannfactnre 
of  tin  and  terne  plates,  and  in  raaeiiinery  therefor.    January  28. 

1590.  W.  E.  Koch,  London.  Improvements  in  apparatus  for 
casting  steel  pipes.    Complete  Specification.    January  29. 

1G02,  M;  Johnson,  W.  E.  Field,  and  J.  S,  Beeman.  London. 
Certain  improvements  in  the  amaltrams  and  method  of  applying  the 
same  used  in  amalgamation  of  gold  and  sih  er,  called  or  intended  lu 
be  called  "  Johnson,  Field,  and  Bfeniiin's  patent  amalgamating 
process.'*    Complete  Specification.    January  29. 

1622.  J,  Young,  Glasgow.  Improvements  in  oVitainiug  gold  and 
silver  from  ores  and  other  compounds,    January  ."iO. 
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ViiSi.  XT.  n.  Duncan.  Conlbroolcdtlp.  Iniprovcmonts  in  cxtract- 
inc,  wnshinir,  niui  srpamtinK  K"Iil.  sHvor,  dinraonils.  copper,  and 
(itlicr  metals  tnim  the  coitliy  matter  in  wliidi  tliey  arc  found. 
Jannar.v  .'Vi. 

17IH.  Sir  L<i»lliian  Bell.  London.  Improvements  in  llio  manu- 
facture of  steel  by  the  o|»n-liearlh  procois.    January  31. 

l»in.  JI.  Y.  Onstner.  I.ondon.  \  proeos'i  for  the  proiluclion  of 
pure  ildiilile  rlilnritles  of  aluniinium.    February  2. 

19S7.  J.  Ward.  Gla-scow.  Improvements  in  and  relatinft  to  the 
mainifaclnre  of  cciropoiuid  i)lales  of  sleol  and  iron.     February  t. 

!!«!).  II.  Y.  Castner.  I/Ondon.  A  process  for  the  production  of 
pure  double  chlorides  of  nluminiuai.    Febniary  4. 

20.11.  .S.  McOolley  Oodfrcy  and  J.  I!.  Allen,  I/)ndon.  IniproR- 
natini;  metals  and' making  metal  alloys.  Complete  Specifloation. 
Febniary  5. 

20iN.  II.  M.  Redemann  and  R.  J.  Tilford.  TiOndon.  Improve- 
ments in  and  relntinff  to  a  n'^w  and  useful  j)r(X'e8s  for  treatiuK 
cnid*'  or  low  prade  Rte«'l  to  pro<luco  a  rollned  or  hifrh  irrade  steel. 
Complete  SfioeiMcation.    February  5. 

SOrtO.  H.  ^I.  U^'demann  anil  R.  J.  Tilford.  Improvements  in  and 
relating  to  a  new  and  useful  process  for  treating  crude  or  low  prade 
8t«el  to  produce  a  rollu'.'d  (tr  hi^h  trrade  steel.  Complete  Speoiilca- 
tion.    February  a. 

2070.  H.  M.  Redemann  and  U.  .1.  Tilford.  Improvements  in  and 
relating  to  a  new  and  useful  process  for  treating  crude  or  low  grade 
steel  to  jiroduco  a  rellned  or  high  ^ntdo  steel.    February  C. 

2174.  J.  Hill.  I.ondon.  Improvements  in  the  manufacture  of 
stot'l  onl  nance.    February  7. 

2279.  A.  J.  Boidt.— From  O.  Ilofmann  and  P.  T.inlte.  Oeruiany. 
Metal  alloy  for  moulders'  tools.  Complete  Specilication.  February  S. 

2.'?12.  A.  G.  D.  Craushay.  London.  Imnrovoments  in  the  manu- 
facture of  chain  made  of  steel,  iron,  or  otlier  metals.    February  y. 

2.'J5fl.  T.  Bell,  London.  An  improved  metho(I  of  lining  barrels  or 
other  vessels  to  resist  acids  for  use  in  exlraeting  metals  by 
chlorination  or  similar  process  from  their  ores.    February  0. 

2369.  L.  Robert.s.  .1.  Jones,  and  the  Moor  Steel  and  Iron  Com- 
pany. Limited.  Stockton-on-Teos.  ,\u  improved  method  of  niul 
apparatus  for  delivering  and  charginfir  pig  iron  and  "scrap,"  or 
other  heavy  material,  into  steel  and  open-hearth  furnaces. 
February  11. 

2377.  A.  C.  \.  llolzapfel.  London.  Improved  niaohine  for 
flanging  and  shaping  steel,  irou.aiul  other  metal  jilatcs  for  ship- 
building and  other  purposes.    Febrtuiry  11. 

23S9.  A.  Heine,  London.  Improvements  in  kilns  for  the  calcina- 
tion of  i  copper  ore  and  rogulus  from  25  to  45  percent,  of  copper. 
February  11. 

21.'('i.  W.   ITawdon.   London.     Improvements  in    apparatus    for 
removing  molten  slag  or  scoria  from  furnaces.     February  12. 
_2t^3.  U.  Welfonl.   Harrow.     Improvements  in  obtaining  gold, 
silver,  and  copper  from  ores  and  other  compounds.    February  12. 

2.-,.'!S.  W.  J.  Dobhs.  T.  Dobbs,  and  J.  Dobbs.  W'nlverbamptoii. 
Improvements  in  the  method  of  easing  or  coating  iron  or  other 
metallic  tubes  with  brass  or  other  sheet  metal.    February  13. 

270t.  E.  J.  Ball.  London.  Improvements  relating  to  the  manu- 
facture of  iron  and  steel.    February  15. 

2722.  E.  L'llomme.  London.  Improvements  in  certain  metallic 
alloys.  February  1.^,  but  antedated  (under  Patent  Act,  1S83, 
sec.  103)  July  19, 1S88,  being  date  of  application  in  Belgium. 


COMPLETE   SPECIFICATIONS  ACCEPTED. 

188S. 

f).52.  F.  HerlXTt,  J.  E.  Jordan,  and  C.  G.  Jordan.  Cast-iron,  steel, 
and  other  spigot  and  flange  pipes.    January  2;i. 

Sll.  P.  Jensen.— From  F.  \V.  Martin.  Process  ami  apparatus  for 
the  manufacture  of  plates,  sheets,  &o.  of  copper,  yellow-niotal,  naval 
brais,  &c.    January  2.'i. 

8S5.  J.  Otter,  Crane  for  lifting  and  turning  over  large  ingots 
during  forging.    Jamiary  30. 

2182.  J.  Sinclair  and  J.  P.  Smith.  Metallic  compounds  or  alloys. 
February  20. 

2778.  F.  Trickelt  and  J.  Noad.  Extraction  of  gold,  silver,  and 
platinum  from  auriferous  and  argentiferous  materials.    January  30. 

snn.  E.Bowen.    .SVc  Class  II.    January  Hi. 

.%'J«(i>.  A. M'att.    Treatment  of  zinc  ores.    February  13. 

3H0.  J.  F.  Hall.  Maiuifacture  and  treatment  of  iron  or  steel. 
January  10. 

3.^(8.  L.  Q.  Brin.  Method  and  apparatus  for  making  aluminium 
bronze.    January  23. 

3>W.  L.  Q.  Brin.  Process  and  apparatus  for  obtaining  alloys  of 
aluminium,  partu-ularly  aluminium  bronze.    January  30. 

3741.  C.  Appleby.— From  Rankin,  Erayton,  and  Co.  Ore-concen- 
trating machinery.    February  13. 

Ssxa.  W.  Holland,  jun.  Method  and  appliances  for  heating, 
hardening,  and  tcmiwruig  metallic  wire.    Jarmary  IC. 

:v.\i",.  T.  K.  Ji.rdan.  Eslraetion  of  metals  from  their  oren  by 
amalgamation,  aiul  appanttus  therefor.    Jainuiry  li;. 

4014.  C.Shannon.    .Manufacturcof  armour  plates.    F'ebruaiy  1.3. 

4fi8i!.  J.  C.  Bull.    Metallic  alloys  or  compounds.    January  23. 

4281.  J.  Bea.slcy  and  A.  J.  Wood.  Lining  or  fettling  lor  iron  ami 
steel  furnaces.    February  li. 


1       4SS0.  G.  J.  Atkins.    Treatment  of  metallic  ores,  and  apparatus 
therefor.    January  30. 

■V^ii.    Q.   \.   Jarvis.      Manufacture   of    sodium    or   pctassium. 
Februarv  (!. 
'      ."SUO.  J.  Willis  ami  Co.    Anti-eorrosive  steam  propeller  blades  and 
I   eastings  for  marine,  mining,  and  other  purposes.     February  20. 
5(W.').  W.  Evaos.    Blast  funiaees.    Fi'bruary  20. 
11.020.  C.  A.Faure.    Producingaluuiinium chloride.  Febniary  20, 
ll.!i.3<).  H.    Ostermann   and    A.   I'rip.      A   n'W   metallic    alloy. 
January  UJ. 

12.GS3.  D.  Hutton.  Calcining  pyrites  and  other  gold-bearing 
ores.    January  10. 

13,117.  J.  Kleinoeter.  Compound  castings  for  armour  plates  or 
chilleil  castings  and  ingot  iron  armour-plates.    January  16. 

13  23*.  L.  A.  Groth. — From  O.  Leprevost-Bourgerel  and  E.  Piorron. 
E.\tnieting  tin  from  tin  scrap.     February  20. 

14.S.3:i.  A.  E.  Sarti.    Copper  amalgamating  jilali'S.    January  30. 

Ic'.(i74.  F.  W.  Kodlerand  A.  Hreden.  Process  ami  apiiaratus  for 
'/.incing  metal  articles.    February  13. 

17.orK'<.  H.  II.  Lake.— From  O.  B.  Peek.  Separating  metiils,  Ac. 
from  molten  slag,    January  23. 


XI.— ELECTRO-CHEMISTRY  and  ELECTRO- 
METALLURGY. 

APPLICATIOXS. 

1888. 

18,404.  J.  L.  Roberts  and  II.  L.  Brcvoort,  London.  Improvements 
in  galvanic  batt^^ries  and  in  the  arts.  Complete  Specification. 
December  18. 

is..jsn.  J.  L.  Iluber,  Londoi.  Improvements  relating  to  secondary 
batteries.    Uccember  ISI. 


lO.'iil.  T.  Pease,  Liverpool.  Improved  electrical  stora.go  battery. 
January  21. 

1313.  E.  "M.  n.  Andreoli.  London.  Improvements  in  bleaching 
paper  pulp  and  vegetable  librcs  by  electrolysis.  Complete  Specili- 
cation.   January  24. 

1401.  J.  T.  D.vcr,  P.  Fish,  and  R.  C.  Fish.  London.  Improved 
mode  of  genoratingelectricily  by  dynamo-electric  macliines.  Com- 
jilete  Specilication.    January  25. 

1  lis.  G.  Kruss.    See  Class  X. 

1420.  F.  King,  London.  Improvements  in  secondary  batteries. 
January  25. 

1535.  J.  A.  Timinis,  London.  Improvements  in  the  construction 
and  working  of  dynamos.    January  2.S. 

1571.  T.  K.  Saunders.  Pradfm'd.  Iniprovenients  in  or  apper- 
taining to  the  process  of  galvanising  iron  and  steel.    January  2:i. 

1673.  G.  Philippart.  London.  Improvements  in  the  construction 
of  secondary  battories.    January  30. 

1083.  C.  A.  Caspersson.  London.  Method  of  determining  the 
temper  of  iron  and  steel.    January  30. 

ISfil.  W.  J.  S.  Barber-Starkey,  Manchester.  Improvements  in 
and  connected  with  galvanic  batteries.    February  2. 

2066.  L.  Paget,  London.  Improvements  in  the  maniifacfnre  of 
electrodes  for  .secondary  batteries  or  accumulators.  Complete 
Specification.    February  5. 

207;'.  A.  H.  Norman,  London.  An  improvement  in  plates  for 
secondary  voltaic  batteries.    Febniary  5. 

2151.  W.  J.  Woodward  and  F.  11.  Judson,  London,  Improve- 
ments relating  to  electric  batteries.    February  (j. 

•2206.  T.  P.  C.  Cramptnn.  E.  G.  Colton,  and  The  Medical  and 
Seieutiltc  Apparatus  Company',  Limited.  London.  Improvements 
in  tliiM'lectro-depositioiiof  metals,  specially  applicable  for  deposit  ion 
on  fragile  articles,  or  coating,  jdating,  or  forming  articles  of  irre- 
gular surface.    February  7. 

2276.  E.  Guitton.— From  M.  Sappej'.  France.  Improvements  in 
the  construction  and  arrangement  of  primary  batteries.  Complete 
Specification.    February  8. 

2297.  C.  Smith.— From  W.  L.  F.  Hellesen.  Denmark.  Improve- 
ments in  primary  and  secondary  transi)ortal>le  galvanic  dry 
elements.    February  8. 

2331.  W.  H.  Dowland  and  W.  Mills.  Louden.  An  improved 
apparatus  for  economically  cITecting  the  double  decomposition  of 
certain  substances  by  the  aid  of  electricity.    February  !J. 

2407.  A.  Bernstein,  London.  Improvements  in  dviiamo-electric 
machines.    Complete  Specification.    February  11. 

2172.  W.  L.  Wise.— From  The  Gibson  Electric  Co.  of  Lurope, 
France.  Improvements  in  secondary  batteries,  and  plates  or 
elements  therefor.    February  12. 

2."tl.  A.  Douglass  and  F.  Smith,  London.  Improvements  in  the 
form  and  manulactnre  of  secondary  hatterv  frames  and  idates. 
February  13. 

2612.  G.  Forbes,  London.  Imjircvcments  in  dvriamo-clcctric 
in.a'hines.    Febniary  11. 
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COMPLETE  SPECIFICATlOyS  ACCEPTED. 

1888. 

2.3U.  S.  L.  de  Ferr.anti.    Electrical  sifety-tuaes.    February  13. 

2316.  S.  L.  (le  Ferranti.    Dynamo-electrical  machines  and  appa- 
ratus used  therewith.    February  13. 

2U1.  L.  MondandC.  Langer.    Gas  batteries.    January  IC. 

3.550.    N.    G.   Thomi)Son.    An   electrical    regenerative   battery. 
February  13. 

11.53.  F.  King.    Means  for  regulating  secondary  currents  derived 
from  continuous  current  transformers.     February  6. 

49i0.  T.  Parker.    Alternating  current  dynamo-electric  machines. 
January  23. 

B528.   H.  Hermite,  E.  J.  Paterson,  and  u.  F.  Cooper.    Voltaic 
batteries.    February  13. 

5723.  W.  Webster.    Production  of  chalybeate  waters  by  electro- 
lytic action,  and  apparatus  therefor.    February  S. 

57i)n.  H.  Steinach.    Preparation  of  non-metallic  porous  bodies  for 
electro-metallurgic  deposits.    February  20. 

15,2.-)2.  O.  E.  Madden  aiul  A.  F.  Madden.    Machines  for  making 
battery  plates.    January  23. 

1.5,309.    P.   A.   Fichet    and    A.    Nodon.      Secondary    batteries. 
February  6. 

17,223.  L.  Paget.    Secondary  batteries,  and  electrodes  therefor. 
February  20. 

17,22.5.  L.  Paget.    Generation  of  electriiaty,  and  the  simultaneous 
production  of  zinc  chloride  and  other  products.    February  20. 

17.340.  P.  M.  Justice.— From  E.  L.  Smith.     Electro  depositing 
cells.    January  23. 

1889. 

319.  W.  V.  Kookogey.    Apparatus  for  charging  and  discharging 
storage  batteries.    February  13. 

320.  W.  P.  Kookogey.    Preparing  solution  compounds  for  galvanic 
batteries.     February 'l3. 

74(j.  O.  Lugo.    Secondary  batteries.    Febniary  20. 


XII.-FAT8,   OILS,   AND   SOAP   WANUFACTUKE. 

APPLICATIONS. 

188S. 

11,261).  E.  Bentz  and  M.  Schloss,  Manchester.  Improved  method 
and  means  of  refining  vegetable  oils.    December  14. 

18,45i.  H.  de  la  Sp  ^c,  London.  The  making  of  a  medicated  soap. 
December  IJ^. 

1889. 

114'  H  Guthrie,  Liverpool.  Improvmnents  in  and  connected 
with  the  manufacture  of  "oil  cake."  and  expression  of  oil  from 
olea^i'ious  seeds  or  kernels.    January  22. 

1430.  J.  Ascough,    A'e^  Class  XVIII.    C. 

1501.  W.  McLay,  Charlton.  Improvements  in  lubricants. 
January  28. 

1610.  J.  von  Froschaner,  London.  Improved  saponaceous 
compo'unis  alul  jjrocesses  tor  manufacturing  the  same.    January  29. 

2.325  .R.  Hunt, Liverpool.  Improvements  intreatingerudecotton- 
seed  oil  and  oils  containing  resinous  matter  and  free  fatty  acids  to 
obtain  oil,  soap,  and  resinous  colouring-matter.    February  9. 

COMPLETE  SPECIFICATIONS  ACCEPTED. 

1888. 

7830.  J.  Taylor.    MaTinfacture  of  soaps.    January  16. 

14,526.  W.  P.  Tbonirison.~-From  M.  Crawford.  Treatment  of 
oil-bearing  substances  during  expression  of  the  oil,  and  presses  for 
receiving  and  discharging  such  substances  without  intermission. 
January  16. 

16,328.  M.  Crawford.  Treatment  of  oil-bearing  substances  during 
expression  of  the  oil.  and  presses  for  receiving  and  discharging 
such  substances  without  intermission.    January  23. 


XIII.— PAINTS,   PIGMENTS,   VARNISHES,  and 
RESINS. 

APPLICATIONS. 

1888. 

18,(>t5.  .\.  Melville,  London.  Producing  anew  black  solid  writing 
and  copying  ink,  and  a  new  black  and  coloured  solid  non-copying 
ink  for  writing  anil  drawing.    December  20. 


1889. 

1282.  J.  B.  Hanney,  Glasgow.  Improvements  in  making  a  white 
pigment  of  lead,  and  in  apparatus  therefor.    January  2K 

1346.  J.  W.  Hill],  London.  Improvements  in  and  to  the 
manufacture  of  carbonate  of  lead  or  white  lead.    January  24. 

1434.  J.  B.  Haunay,  Glasgow.  Improvements  in  treating  or 
purifying  sulpliatc  of  lead.    January  26. 

1578.  R.  Stone,  London.  Improvements  in  the  manufacture  of 
paint  and  pigments.    January  29. 

2026.  E.  G.  Soltmann.  London.  Improvements  in  ink  and  colour 
slabs.    Complete  Specilicatlon.    February  5. 

COMPLETE  SPECIFICATIONS!   ACCEPTED. 

1889. 

1.5,971.  J.  Danby.  A  cement  or  paint  coating  for  iirotecting  iron 
ships  and  other  structures  liable  to  corrosion.    January  16. 

17.679.  A.  J.  Boult.— From  W.  Kiel.  Vulcanised  plastic  com- 
pounds.   January  30. 


XIV.— TANNING,  LEATHER,  GLUE,  and   SIZE. 
APPLICATIONS. 


18,307.  J.  HaufT,  London.  A  new  or  improved  process  for  the 
preservation  of  extracts  and  liquids  containing  tainiin  and  used  for 
tarmiiig  purposes,  by  means  of  creosol,  naphthol,  creosotic  acids, 
and  tiieir  .soluble  salts,  as  well  as  a  process  for  preserving  kips, 
skins,  or  hides  by  means  of  creosol.  naphthol,  and  their  carbon, 
contaitnng  acids  in  suitable  solutionor  mixed  with  suitable  siil  vents. 
Complete  Specification.    December  14. 

1S;J99.  M.  P.  Halschek,  London.  An  improved  exti-a^t  for  use  as 
a  ferment,  and  as  leather  food  or  dressing.    December  17. 

18,429.  W.  Bariisdale.  An  improved  process  for  desiccating  blood 
and  other  analogous  substances.  Complete  Specification.  JDecem- 
ber  17. 

1889. 

1315.  B.  Nicholson  and  T.  Palmer.    See  Class  I. 

1492.  J.  Palmer,  London.  Discolouring  hemlock,  mimosa,  divi- 
divi,  and  other  red  tannins.    January  28. 

2771.  W.  Gridley  and  F.  B.  Pike,  London.  Improvements  in  tho 
manufacture  or  treatment  of  gelatinous  substances.    February  16. 


COMPLETE   SPECIFICATIONS  ACCEPTED. 

1888. 
1818.  G.  W.  Rhodes.    Tanning  by  electricity.    January  16. 
4765,  A.  H.  Hobson.    See  Class  XV. 

7007.  C.  L.  Royer.    Treatment  of  hides  for  belting.    February  13. 
18,307.  J.  Hauff.    See  application  above.    January  30. 
18,429.  AV.  Barnsdalc.    See  application  above.    January  23. 


XV.— AGRICULTURE,  MANURES,  Etc. 

APPLICATIONS.    ■ 

1888. 

1617.  F.  Parlenkoff,  London.  An  apparatiis  for  obtaining  a  fertiliser 
by  separating  the  liquid  from  the  solid  parts  of  excreta  sewage,  and 
the  like,  andby  automatically  mixing  the  solid  parts  with  peat  or 
the  like.    January  29. 

1710.  W.  Riddiough,  Bnidford.  Improvements  in  the  means  or 
method  of  treating  or  jireparing  certain  refuse  matter  to  increase  its 
fertilising  properties.    January  31. 


COMPLETE   SPECIFICATIONS  ACCEPTED. 

1888. 

4765.  A.  H.  Hobson.  Treatment  of  bones  and  animal  refuse  for 
rendering  same  suitable  for  fertilising  purposes,  and  for  obtaining 
gelatine,  glue,  and  size.    January  30. 

18,906.  P.  M.  Justice. —From  W.  J.  Williams.  Manufacturing 
nitrogenous  fertilisers  from  phosphates  of  iron  and  alumina. 
January  .30. 
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XVI.— SUGARS,  STARCIIKS,   GUMS,  Etc. 
APPLICATIOSS. 

11,**!.  .«.  (".  Wliiltiiiir  mill  ft.  Turk.  Itcrlin.  Improvomonts  in  the 
mctliiHl  o(  ixtnictiug  stnnli  from  ^tnl«  iMiilinits.    DciimiiIxt  17. 

1S89. 

1B<)0.  O.  B.  JIi'o.— Fi-om  E.  ('.  da  .Silvii,  ISia/.il.  liii|iioveinents  in 
llic  i-xtnu'tioii  of  »nifar  ft-om  syrups.    Jniuiary  211. 

COJfPLETE  SPECIFICATIONS   ACCEPTED. 

188S. 

S4S.  W.  II.  Stoil.  Manufncluii'  ami  purilioitinii  ol'  gums. 
January  Hi. 

4809.  A. Clinpninii.    Supircane  mills.    January  it. 

4S9S.  H.  V.  R.  Urad.    Suwir-cano  mills.    February  li. 

6030.  R.  Harvoy.  From  T.  S.  I'oniisli.  ')effcutors  for  sncchai'inc 
and  other  liquids,     Feliniary  13. 

r.77S.  11.  Kiel  and  U.  StoltoiiliofT.  Manufacture  of  starch. 
February  IS. 

ISrVtt.  J.  Grass,  («.  C.  Heilman,  and  O.  Ohmc,  JIanufacturo  ol 
saccharine  liquors  for  brewing  and  otlier  purposes.    January  Iti. 

1889, 
75,  O.  Leu7,.    ManufiutiirinircrystaUisi'd  maltose.    February  13. 


XVII.— BREWING,   WINES,   SPIRITS,   Etc. 

APPLICATIONS. 

1888. 

18,28ii.  n.  .\,  Birrell.  Ijondon,  Improvements  in  the  treatment  ot 
frround  mult  for  brewing  purposes,    December  It, 

18,4i2.  C.  Philippnrt,  Ixiudon,  Improvements  in  the  treatment 
of  alcohols  and  aleoliolic  liquors  for  the  purpose  of  improving  their 
quality,    December  17, 

18J!ls,  C,  M.  I'iclsticker,  London.  Improvements  in  the  imrifica- 
lion  of  alcohol.    December  20. 

1889.  ' 

1582.  C.  E.  Bonne,  London,  Improvements  in  the  preparation  of 
fermentable,  especially  brewers',  worts,    January  2i>, 

liit2.  O.  (J.  Cave  and  J.  II,  Howell,  Bristol,  Improvements  in 
apparatus  for  promoting  circulation  and  al'ration  of  brCM'ers'  wort. 
Febniary  4. 

2110.  K.  Moller,  London,  .\pparatus.  metnods,  and  arnimrcments 
adapted  for  breweries,  distilleries,  and  other  installations  for 
charifiuiT  spaces  or  chambers  with  air  free  from  micro-ori?anisms 
(microbes)  and  their  perms,  and  proventinj^  air  containing  the 
same  from  penetnitiner  therein  and  into  wort  and  other  substances, 
February  fi, 

2291,  T.  D.  Challoner,  Newcastleon-Tyne.  The  manufacture  of 
liquid  yeast.    February  8. 


COMPLETE  SPECIFICATIONS   ACCEPTED. 

188  S. 

3193.  E.  Thatcher.  Slanufacture  of  brewers'  finings, and  apparatus 
therefor,    January  10, 

.3510.  E.  5Iaubn\  Process  and  plant  for  treating  cereals  and 
starchy  substances  for  making  alcohol  and  vinegar,  &c,    February  6. 

•Vi'i.  B.  W.  Valentin,    Improvement  in  brewing,    January  Ifi, 

4610,  K,  Bemreuther  and  W,  Kurapfmiller,  Apparatus  for 
a.scertaining  the  degree  of  maceration  of  barley  when  malting. 
January  2.3, 

13,534.  J.  Rra-so  and  others.    See  Class  XVI. 

15.261a.  W.  Kulm,  Treatment  of  beer,  wine,  and  other  liquids, 
February  8. 

17,549.  E.  Barbe.    Manufacture  of  vinegar,    February  20, 


XVIII,— CHEMISTRY  OF   FOODS,  SANITARY 
CHEMISTRY,  and   DISINFECTANTS. 

APPLICATIONS. 

.\.— CnKMisTRT  OP  Foons. 

1889. 

1201.  W.  Gerbel,  London.  Improvements  in  and  relating  to  the 
manufacture  of  milk-powder  and  effervescent  beverages.  Complete 
Specilication.    January  22. 

1423.  F.  Jldntyre.  Olasgow,  An  improved  process  and  means 
for  the  preservation  of  milk.    January  25, 

1419.  E.  I'ott,  London,  Improved  mode  of  and  means  to  be  used 
in  pi-eservinj;  organic  substances.    January  20, 


B.— S.INITARY  CHEMISTBT. 

1888. 

18,508.  C.  H.  Beloe,  Liverpool.  Improvements  in  unil  connected 
with  the  purilication  of  sewage  and  other  foul  liquids,  December  19. 

1889. 

IIH.  C.  F.  Gower,  Ipswich,  ,\n  improved  apparatus  for  ei- 
tractiug  the  solid  suspended  matter  from  sewage  or  otlier  liipiid, 
January  22, 

1028.  J.  Bradbury,  London.  Improvements  in  or  relating  t^i  the 
construction  of  tleslructor  furnaces,  and  in  means  for  heating  the 
same  for  burning  noxious  vapours,  gases,  refuse,  garbage,  and  other 
analogous  substances.    January  30. 

23st.  11.  D.  Ileale.v.  Bainber  Bridge.  An  improved  method  of 
applying  gaseous  fuel  for  treating  towns'  refuse  and  the  fumes 
therefrom.    February  11, 

2511.  J,  Martin,  London,  .\  new  or  improved  method  of  treating 
sewage  and  the  effluent  therefrom.    February  13. 

2tiW.  G.  Forbes,  London.  Improvements  in  apparatus  for  utilising 
t<iwn  refuse.    February  14. 

C— DI9INFECTANT8. 

1888, 

18,020.  J.  Ascough,  Birmiiigham,  Improved  antiseptic  wasliing 
and  cleansing  compounds.    December  20, 

1889. 

1430.  J.  Ascough,  Birmingham.  A  new  and  improved  method  of 
manufacturing  glazing,  antiseptic,  and  washing  compounds. 
January  20, 

253'.  A.  J.  Shilton,  Reading.  A  new  disinfectant  and  deodoriser. 
February  13. 


COMPLETE  SPECIFICATIONS  ACCEPTED. 
A.— Chemistet  of  Foods. 

1888. 

3330.  Brin's  Oxygen  Company  Limited,  and  P.   B.  VV.  fioble. 
Carbonated  oxygeii  water.    January  23. 
3042.  J.White.    Manufacturing  (hiked  Indian  corn.    January  30. 

12.774.  II.  H.  Lake.— From  F,  S.  Van  Choate,  Composition  and 
devices  for  preserving  animal  and  vegetable  substances,    February  6. 

15,,364.  .Sir  E.  B.  Sladen,  R.  McLeod,  and  C.  H,  White,  Treating 
Dangway  beans  as  a  substitute  for  cotlee,    February  13, 

B,— Sahitaet  Chemistet. 

1888, 

2761,  R,  E,  Phillips,— From  F.  ,**,  Harwood.  Softening  and 
purifying  water,    January  2.3. 

2762.  R.  E.  Phillips, — From  F.  S.  Harwood.  Disinfecting  and 
purifying  sewage.    January  23. 

4547.  T.  L.  Seaton.  .\pparatus  for  sepai-ating  solid  matter  from 
water  or  other  liquids.    January  30. 

.3861.  G.  W.  Bremner.  Preparation  and  combination  of  in- 
gredieutsfor  precipitating  and  disinfecting  sewage.    February  13. 

C— DI8ISPECTANT8. 

1888. 
.3031.    J.  Johnson.     Composition  for  cleaning  and  disinfecting 
culinary  and  table  utensils.    February  20. 
6407.  H.  H,  Lake,— From  C,  H,  Shaw.  Disinfectants.  Pebruary20. 

18.775.  W.  B.  (tiles,  A.  Shearer,  and  F.  G,  A,  Roberts.  Production 
of  bisulphite  and  uiela  -  bisulphite  of  sodium  or  potassium. 
Feliruary  2o. 
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XIX.— PAPER,  PASTEBOARD,  Etc. 

APPLICATIONS. 

188S, 
18,65S.  A.  Diana.  London.    An  improved  manufacture  of  paper 
and  cardboard.    Complete  Specification.    December  20. 


1433.  R.  Hamilton  and  J.  C.  Hamilton,  Glaseow.  Improvements 
in  treating  or  cleansing  paper-making  materials  and  other  tibrous 
materials  and  fabric-s.    January  26. 

1S34.  C.  Ramsey,  London.  Improvements  in  the  manufacture 
and  bleaching  of  wood  and  other  pulps,  and  apparatus  for  that 
purpose.    February  1. 

2439.  D.  31.  Watson  and  T.  T.  M.  Lumsden,  Glasgow.  Improve- 
ments in  apparatus  for  the  manufacture  of  paper.    February  12, 

2702.  E.  C.  de  Mejer  and  T.  Greenwood,  London.  A  new  and  im- 
proved method  of  manufacturing  "  paper-stucco."  Complete  Speci- 
fication.   February  15. 


COMPLETE  SPECIFICATIONS   ACCEPTED. 

ISSS. 

346.  J.  R.  Thame.  Barrels,  &.c.,  made  from  paper  or  like  pulp, 
and  apparatus  employed.    January  16. 

3321.  A.  Bensiuger.  Producing  indelible  designs  on  celluloid  or 
like  compounds.    January  16. 

4931.  J.  TurnbuU,  jun.  Apparatus  for  boiling  esparto  grass,  &c. 
February  G. 

12,6S2.  J.  Mactear.    See  Class  V. 

17,692.  O.  Imray.— From  J.  R.  France.  Manufacture  of  celluloid, 
&c.,  :md  apparatus  therefor.    January  23. 

17,876.  A.  Lundberg.    Boilei's  for  treating  wood  and  other  fibrous 
matters  with  acid  solutions.    January  16. 
1S,658.  A.  Diana.    See  api)lication  above.    February  (5. 


XX.— FIXE   CHEMICALS,   ALKALOIDS, 
ESSENCES,  A>'D   EXTRACTS. 

APPLICATION, 

ISSS. 

1S.521.  E.  Schnaufer  and  Hupfeld.  London.    The  manufacture  of 
a  substitute  for  musk.    December  IS. 


XXI.— PHOTOGRAPHIC  MATERIALS  and 
PROCESSES. 

APPLICATIONS. 

1889. 

1461.  W.  J.  Wilson,  London.  Improvements  in  photographic 
transparencies.    Complete  Specification.    January  26. 

2623.  J.  Leisk,  Lerwick.  A  new  or  improved  flash  lamp  for  the 
rapid  combust  ion  of  magnesium  powder  to  oe  used  for  photographic 
or  other  purposes.    February  14. 

2723.  F.^\'.  Hart,  London.  Ajaparatus  for  controlling  the  expo- 
sure of  photographically-sensitive  plates,  when  using  flash-lamps. 
February  16. 


COMPLETE  SPECIFICATIONS  ACCEPTED. 

18S8. 

4537.  J.  B.  Germeiul-Bonnaud.    Photographing  in  colours.    Fe- 
•uary  13. 

4S74.  E.  S.  Williams.    Phot<^raphic  emulsions.    January  16. 


XXII.— EXPLOSIVES,  MATCHES,  Etc. 

APPLICATIONS. 

18S8. 

18,362.  J.  W.  Skoglund,  London.  Improvements  in  the  manufac- 
ture of  explosive  compounds.    December  15. 

18.663.  H.  S.  Maxim,  London.  Improvements  relating  to  the 
manufacture  of  explosives,  and  to  apparatus  therefor.    December  20. 

1SS9. 

1115.  H.  M.  Chapman,  London.  Improvements  in  or  relating  to 
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2316.  H.  T.  Robinson,  London.  A  tool  for  operating  on  fuse 
lighters  of  the  kind  known  as  "Bickford's  patent  colliery  fuse 
hghtei*s."    Complete  Specification.    February  9. 

COMPLETE  SPECIFICATIONS  ACCEPTED. 
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XXIIL— ANALYTICAL   CHEMISTRY. 

COMPLETE  SPECIFICATION   ACCEPTED. 

1888. 

2367.  J.  Man,  Method  and  means  for  separating  matters  in 
solution  bjr osmose,  dialysis,  or  diffusion;  or  by  electrolysis,  or  by 
a  combination  of  those  processes.    Jamiary  28. 
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NOTICES. 

Notice  is  hereby  given  that  the  Anminl  General 
Meeting  will  be  held  iu  London  in  the  month  of  July 
next.  Full  particulars  will  appear  iu  a  subsequent 
issue. 

Members  who  require  extra  sets  or  back  numbers 
of  the  .Journal  are  requested  to  make  application  to 
the  General  Secretary  only,  to  whom  also  chauges  of 
address  should  be  communicated. 


Post  Office  Orders  in  payment  of  subscriptions 
should  in  all  instances  be  made  payable  at  the 
General  Post  Office,  London. 


Authors  of  communications  read  before  the  Society, 
or  any  of  its  Local  Sections,  are  requested  to  take 
notice  that  under  Kule  41  of  the  bye-laws,  the  Society 
has  the  right  of  priority  of  publication  for  three 
months  of  all  such  papers.  Infringement  of  this 
bye-law  renders  papers  liable  to  be  rejected  by  the 
Publication  Committee,  or  ordered  to  be  abstracted 
for  the  Journal,  in  which  case  no  reprints  can  bo 
furnished  to  the  author. 


Notice  is  hereby  given,  for  the  information  of 
members  and  advertisers,  that  the  advertisement 
columns  of  this  Journal  have  been  contracted  for 
by  Messrs.  Eyre  and  Spottiswoode,  the  Society's 
printers  and  publishers,  to  whom  all  communications 
respecting  them  should  be  addressed. 
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SESSION  18SS-S9. 

April  1st.  —Dr.  Percy  F.  Frankland.    "  The  .Action  of  Water  on 
Lead." 
„  Mes.srs.  Cross  and  Bevan.   "  Economy  of  Pure  Caustic 

Soda." 

May  fith.  —Mr.  C.  Napier  Hake.    "  Notes  on  Explosives." 
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trifugal Machines." 
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Meeting  held  Monday,  March  ith,  1889. 


MR.    DAVID   HOWARD   IN   THE   CHAIB. 


SPECIFIC  GRAVITIES  OP  PARAFFIN  WAXES 
AT  DIFFERENT  TEMPERATURES. 

nv    II.TYD    I.    RED'iVOOD. 

As  but  few  ditta  hiivo  been  published  iu  regard  to 
the   specific  gravity   of  paraffin   waxes   at  different 
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tomjHT.itures,  it  is  hoped  thnt  the  following  figures 
will  he  of  iutoivst  uihl  viiluo,  esjiooiiiU.v  to  miiuufiic- 
tiirersiuul  those  who  hiivo  to  ileal  with  wax  in  the 
niolteu  Btato. 

Mr.  .Vlfreil  H.  Alien  sttite.s*  that  the  specific 
gravity  of  paiiitliu  wax  at  a  teinperaturo  of  1-tO'  F. 
is  7!^o"-,">,  aud  at  a  tempeniture  of  208--1"  F.,  753; 
but  he  omitted  to  mention  what  the  melting  paint 
of  the  wax  was. 

The  same  authi>r,  in  a  paper  "On  the  specific 
gravity  aud  Home  other  charaetei-s  of  waxes  aud 
allied  bodies  "f  shows  that  a  wax  of  1:!0  F.  melting 
point  has  a  specitie  gravity  of  ilU'.t  at  (K)  F.,  aud  7.'p3 
at -JlO-ir   F. 

lu  the  second  eilitiou  of  his  "  Commercial  Organic 
.Vnalysis,"  Vol.  II.,  page  411,  Mv.  Allen  gives  the 
following  table  showing  the  specitie  gntvity  and  nielt- 
iug  point  of  paialliu  wax  from  ditVerent  sources : — 


placed.    The  specific  gravities  of  the  mixtures  ■were 

then  determined  by  the  specific  gi-uvity  bottle. 


( ►rik'in  i)f  Siimitle  ti(  Wax. 


S|iocillcGi-a>ity. 

SoIidifj-in;j 

Liquid,  at  '  Point,  "  C. 


St)Ii<l,  nt 
13-5°  C. 


!»"  I'. 


.J      -sfiee    1 

■7481 
•7I!>1 
•7517 
■  707*i 

Ts:!,-. 
•7.-i.il 
•7571 

4t'0 

**    Slimle  oil 

■smw 

17 -n 

.">:Vo 

•'Jill 

0.  Aincrnjiii  |ictp*lfiun  .. 
II.  Ozokorile 

■8831 

33-S 
61-5 
49*0 

According  to  Mr.  (ialletly*  the  spocilic  grnvities  of 
Boghead  coal  waxes,  in  the  soliil  state,  are  as 
foUo-ws : — 


SpcciAc  Gravity. 

McltinR  Point. 

8i?-« 

op 
80-0 

848-0 

Wl-i 

8.-.S-0 

liifii 

1K)J-|) 

1-28-0 

111!  11 

l-.>8-0 

Mi-3 

1.36-4 

924-8 

l.-is-j 

9W0 

176-0 

The  specific  grnvities  of  refined  American  paraffin 
waxes  as  given  below  were  determined,  in  the  molten 
state,  by  weighing  f|uantitieg  of  one  litre,  the  flask 
being  maintained  at  the  given  temperntm-e  while 
being  filled,  and  for  some  time  afterwards,  by 
submersion  in  a  vessel  containing  a  large  quantity  of 
water  at  the  required  temperature  ;  and,  in  the  solid 
state,  by  making  mixtures  of  alcohol  and  water  of 
sucli  density  that  the  w.nx  would  remain  suspended 
at   any    point   in  the  liquid  at  which  it  might  be 


•  This  .louiTial,  ISSii,  paci-  ii7. 
+  The  Analyst,  l»<li,  pagi;  2*2.-.. 

J  .Mfn-d  H.  Allen's  Commercial  Orminic  .Vnalysit,  Vol.  II.  |jagu4<i 
(Arst  edition). 


Temp. 

Specific  Gravity  of  Molten  Waxes. 

"F. 

M.P. 

M.P. 

M.P.       M.P.       .M.I'. 

M.l'.        M.P. 

108° 

114° 

120J»       lai'  i    122}° 

1S8J°    j    ISSJ" 

lUll 

770-89 

771 •9S 

773-91 

770-79 

770-23 

775-73 

777-23 

155 

771-19 

77S-30 

775 -.31 

771-49 

771  -(13 

778-53 

778-53 

1511 

773-09 

774-73 

770-57 

773-19 

772-83 

778-03 

780-03 

Its 

778-09 

778-20 

777-77 

775-19 

774 '63 

779-73 

781-53 

110 

77ci-T9 

777-03 

778-47 

776-S9 

778-33 

781-33 

783 -.33 

i:i5 

778-119 

779-63 

781-47 

778-69 

778  ■« 

783-03 

.. 

IW) 

780-19 

781-13 

782-67 

780' 29 

779-73 

•" 

lil 

7*il-9!l 

78S'.1S  :  78t-H 

\M 

78.-) -59 

7St-73  ,      .. 

•  . 

.. 

.. 

115 

785-29 

.. 

Specific  Gravity  of  Solid  Waxes. 


31. 1'. 

IIW^ 


875-25 


M.P. 

1I1J° 


MP. 

1-20J° 


M.P. 

1221° 


M.P. 
1251° 


898-95       901-05  I    903-60 


Jl.P. 

131° 

908-65 


These  figures  show  that  the  variations  in  specific 
gravity  are  not  quite  regular,  and  that  the  rise  from 
135  to  1-10=  affects  the  108',  Vm",  aud  l'2'2f-  waxes 
much  more  than  any  of  the  other  alterations  in 
temperature  ;  while  the  greatest  alteration  in  the 
case  of  the  114  aud  12'2t  '  waxes  is  between  the 
temperatures  12.5°  aud  130°,  and  14.5°  and  150° 
respectively. 

A  curious  peculiarity  of  the  122i°  and  122^°  waxes 
will  also  be  noticed,  namely,  that  although  they 
increase  in  specific  gravity  in  the  solid  state  with 
the  rise  in  melting  point,  yet,  iu  the  molten  con- 
dition they  are  lighter  than  waxes  of  a  far  lower 
melting  point.  This  peculiarity  was  first  noted  in 
the  122  i°  wax,  and  three  separate  sets  of  determi- 
nations were  made,  and  as  the  results  agreed  exactly, 
it  was  thought  that  it  might  be  a  characteristic  of 
one  particular  batch  of  wax.  Therefore  a  second 
sample,  but  of  122:5°  melting  point,  was  secured 
after  a  lapse  of  about  10  days,  and  as  it  was  taken 
from  a  freshly  cast  cake  it  coul<l  have  had  no  con- 
nexion with  the  first  sample  experimented  with. 
This  wax  gave  very  similar  results,  and  therefore  it 
would  appear  that  the  peculiarity  is  a  characteristic 
of,  at  any  rate  some,  paraffin  waxes  of  this  melting 
point. 
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MODERN   THEORIES   OF    THE   SULPHURIC 
ACID  PROCESS.  , 

BT   DB.  S.  HAMBUKGER. 

The  sulphuric  acid  process  has  proveJ,  as  regards 
theories,  an  inexhaustible  mine  to  chemical  philo- 
sophers. Chemists  of  the  highest  reputation  found 
this  process  interesting  enough  to  spend  years  of 
research  over  it,  and  although  the  literature  of  the 
process  is  already  enormous,  it  appears  that  the  final 
word  has  not  been  spoken.  In  1887,  Raschig,  in 
order  to  supplv  a  long-felt  ■want,  j^ubhshed  a  new 
theory(Aunalen,241,24:2— 250i;thisJoiu-nal,1887,820) 
which,  to  say  the  least,  has  the  merit  of  originality.  On 
investigating  the  action  of  sulphurous  acid  on  nitrous 
acid,  or  more  especially  the  action  of  sulphites  on 
nitrites,  he  found  that  sulphurotis  acid  did  not  reduce 
nitrous  acid,  either  in  an  alkaline  or  in  an  acid  solu- 
tion. Products  of  condensation  were  always  formed 
in  the  first  instance,  which,  by  their  spUttiug  up  into 
simple  compounds,  made  it  appear  as  if  a  reduction 
had  taken  place.  The  formation  of  suliohuric  acid 
in  the  vitriol  chambers  was  explained  by  a  series 
of  similar  reactions,  and  the  process  jiroper  was 
subdivided  into  three  phases  : — 

(d)  N(OH)3-hH.SO».OH  =  (OH)..:N.S03.0H  +  H50. 
(6)  (OH)2:N.SO;.o'H  +  N(OH3-)  =  2NO+S04H,-h2HoO. 
(f)  2  N0'+  O  -r  3  H.;0  =  2  N(0H)3 

Nitrous  acid  first  combined  with  sulphurous  acid 
in  the  presence  of  water  to  dihydroxyamine  sulphonic 
acid.  The  latter  reacted  with  another  molecule  of 
nitrous  acid  to  nitric  oxide,  and  sulphuric  acid  and 
nitric  oxide  was  finally  reoxidised  to  nitrous  acid. 
The  reason  for  introducing  this  new  intermediary 
product  appeared  to  be  based  on  the  fact  that  solu- 
tions of  nitrites  and  sulphites  gave  rise  to  the 
formation  of  a  basic  salt  of  the  dihydroxyamine 
sulphonic  acid.  According  to  Raschig's  own  ad-  , 
mission  it  would  be  scarcely  possible  to  prepare  this 
acid  in  a  free  state,  as  it  at  once  reacts  with  another 
molecule  of  nitrous  acid.  It  is  not  my  intention  ' 
to-night  to  criticise  Raschig's  theory,  especially  as 
this  subject  has  been  veiy  extensively  treated 
(Ber.  21,  67—871   (this  Journal,  1888,  208)  by  the  , 


distincfuished  author  of  the  classical  Handbook  on 
the  Manufactiu-e  of  Sulphuric  Acid  and  Alkali.  I 
therefore  content  myself  this  evening  with  laying 
before  you  the  principal  arguments  which  Professor 
Limge,  in  upholding  and  extending  his  own  theory, 
brings  forward  against  that  proposed  by  Raschig. 
Lunge  first  of  all  calls  attention  to  the  fact  that 
Raschig,  in  estabUshing  his  new  theory,  never 
experimented  with  nitrous  or  sulphiu-ous  acid  in 
a  gaseoiis  state,  nor  did  he  make  experiments  with 
gases  taken  from  vitriol  chambers  in  actual  work. 
The  first  equation  (a)  must  be  rejected,  as,  according 
to  Raschig"s  own  admission,  dihydroxyamine  sul- 
phonic acid  can  only  Ije  formed  if  aqueous  solutions 
of  nitrites  and  sulphites  act  upon  each  other  at  a 
certain  concentration  and  at  a  temperature  below 
freezing  point.  Such  conditions  never  occur  in  any 
part  of  the  vitriol  chamber.  According  to  equation 
(6)  the  dihydroxyamine  sulphonic  acid  formed  wovdd 
at  once  react  iii  statu  nascendi  with  nitrous  acid, 
giving  rise  to  the  formation  of  nitric  oxide.  But  in 
order  that  this  reaction  may  take  place,  nitrous  acid 
must  be  present  in  excess  in  every  part  of  the 
chamber,  as,  in  the  absence  of  nitrous  acid,  the  di- 
hydroxyamine sulphonic  acid  splits  uj]  into  sulphuric 
acid,  nitrous  oxide,  and  water.  It  is  scarcely  probable 
that  the  dihydroxyamine  sulphonic  acid  would  always 
find  nitrous  acid  ready  at  hand,  and  consequently 
nitrous  oxide  should  be  found  in  more  than  moderate 
quantities  in  the  gases  of  the  vitriol  chamber,  which 
is  fortunately  not  the  case,  as  it  would  be  equivalent 
to  a  great  loss  of  "nitre,"  nitrous  oxide  being,  as  is 
well  known,  a  very  stable  compound.  Neither  does 
equation  (c)  correspond  with  facts  ascertained  by 
actual  experiments.  Nitric  oxide,  oxygen  in  excess, 
and  water  produce  nitric  acid,  and,  in  the  absence  of 
water,  nitrogen  peroxide,  .\gain,  if  nitric  oxide  and 
oxygen  combine  in  contact  with  sulphTuic  acid, 
nitrososnlphonic  acid  is  formed.  Raschig  finds  a 
support  of  his  theory  in  the  fact  of  having  foxmd 
0  0028  to  00138  per  cent,  of  ammonia  in  chamber 
acid,  and  thinks  the  latter  the  final  product  of  his 
reactions ;  but  it  is  just  as  likely  for  small  traces  of 
ammonia  being  produced  more  simply  by  the  com- 
plete reduction  of  nitrogen  oxides  by  sulphurous 
acid.  If  Raschig  asserts  tlmt  his  theory  alone 
accounts  for  nitrous  acid  acting  on  sulphurous  acid 
only  in  the  presence  of  water,  he  evidently  overlooks 
the  fact  that  sulphuric  acid — SO4H- — and  not  sulphur 
trioxide — SO3 — is  formed  in  the  chambers,  and  that 
apart  from  other  considerations,  the  sulphuric  acid 
must  not  be  too  concentrated,  to  avoid  the  solution  of 
very  much  nitrous  acid,  which  would  thus  get  tempo- 
rarily eliminated  from  the  process.  AVhy  is  it  necessary 
at  all  to  leave  out  of  consideration  the  gases,  admittedly 
present  in  the  chambers  in  enormous  quantities,  and 
call  to  assistance  compounds  which  no  one  has  ever 
seen  or  suspected,  which  the  author  himself  proclaims 
as  unable  to  exist  in  a  free  state,  and  which  are  made 
to  undergo  changes  under  circumstances  which  are 
never  likely  to  oociu-  in  vitriol  chambers  ?  Raschig's 
theory  is,  therefore,  not  likely  to  revolutionise  our 
present  ideas  on  the  sulphiuic  acid  process,  but 
Lunge  adds,  the  time  has  now  arrived  when  to 
modify  his  own  theory  to  some  extent.  In  1885 
Lunge,  in  bringing  his  views  before  the  scientific 
world,  stated  that  sulphuric  acid  combined  with 
nitrous  acid,  oxygen,  and  a  small  quantity  of  water, 
to  nitrososulphonic  acid,  which  hovered  as  a  mist  in 
the  atmosphere  of  the  chamber.  On  meeting  with 
more  water,  which  was  also  distributed  as  a  mist, 
the  nitrososulphonic  acid  was  split  up  into  sulphuric 
acid,  which  fell  to  the  bottom,  and  nitrous  acid, 
which   could    act    afresh.      It    was,   therefore,    the 
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nitrons  acid,  ami  not  the  nitric  oxide,  which  played 
th«5  part  of  oxyRen-parrier  in  the  Rulpliurii-  aoid 
process,  and  the  reactions  were  rcprcBeuted  l>y  the 
equation  1  and  U,  thus  :  — 

(1.)   2  SO;  +  N.Oj  +  O;  +  H:0  =  2  SO;.  Oil .  OXO. 

(2.)  2  SO; .  OH  .  ONO  +  II.;0  =  2  SOjtOH).  +  N.Oa. 

At  the  some  time  the  admission  was  made  that 
local  circumstances  mij.rht  partly  modify"  and  com- 
plicate tliesc  principal  reactions.  Lunge  and  Naef 
proved,  in  1S84,  that  the  composition  of  the  nitrous 
gases  in  a  chamber  working  iiiuler  normal  conditions 
was  incompatible  with  the  presence  of  nitrogen 
peroxide.  In  the  first  chamber  nitric  oxide  was  also 
present,  later  on  only  nitrous  acid  could  bo  detected, 
whereas  nitrogen  peroxide  made  its  iippearauce,  if 
the  excess  of  nitrous  compounds  in  the  latter  part  of 
the  chamber  system  was  abnormally  large.  It  might 
bo  objected  that  the  existence  of  nitrous  aciil  in  a 
gaseovis  state  wi«  still  doubtful,  but  this  made  uo 
difference,  as  the  theory  held  eiiually  good  for  nitrous 
acid  as  a  hydrate — NOOH.  As  a  lurther  objection 
against  the  nitrous  acid  theory,  the  argument  has 
been  brought  forward  that  the  analyses  of  the  gases 
might  be  equally  well  interpreted  as  showing  the 
presence  of  a  mixture  of  nitric  oxide  and  nitrogen 
peroxide.  But  could  this  objection  be  upheld  ? 
Would  it  not  be  curious,  if  one  molecule  of  nitric 
oxide  were  always  accompanied  by  one  molecule  of 
nitrous  acid,  never  by  more,  never  by  less?  The 
universidly  admitted  fact  of  the  ready  oxitlatiou  of 
nitric  oxide  also  spoke  against  this  supposition. 
Again,  in  the  atmosphere  of  the  chamber,  many 
jiarticles  of  sulphuric  acid  and  water  Moated  as  a 
mist  ;  the  former  on  meeting  with  nitrogen  peroxide 
was  bound  to  form  uitrososulphouic  acid  and  nitric 
acid,  and  still  more  of  the  latter  would  be  produced 
by  the  reaction  of  nitric  oxide,  oxygen  and  water. 
The  whole  amount  of  nitric  acid  would  be  dissolved 
in  the  chamber  acid,  as  nitric  acid  is  only  slowly 
reduced  by  sulphiu-ous  acid  or  nitric  oxide.  Such 
quantities  of  nitric  acid  in  the  chamber  acid  woidd 
be  readily  detected,  whereas  the  chamber  acid  con- 
tained, as  a  rule,  very  little  nitric  acid.  If  it  were 
now  admitted  that  the  yellow-red  fumes  in  a  vitriol 
chamber  chielly  consisted  of  nitrous  acid,  the 
sulphuric  acid  process  would  apparently  also  con- 
form to  Berzelius'  theoi-y,  as  shown  in  the  equations 
I'l  and  2(1. 

(1.0    SO;   -t-  X;0;,   +   H;0  =  SO;^OH  I;  -|-  2  NO. 

(2<i)  2  NO  -I-  O  =  N;0,. 

Lunge  can  no  longer  give  his  adherence  to  this 
theory.  Firstly,  wherever  .sidphuric  aciil  is  formed 
a  large  amotint  of  nitric  oxide  sliould  be  found  side 
by  side  with  nitrous  acid,  whereas  the  analyses  of 
gases  taken  from  different  parts  of  the  chamber 
system  prove  that,  as  a  nile,  this  is  not  the  case. 
Secondly,  nitric  oxide  and  oxygen  do  not  fomi  nitrous 
acid  in  the  immediate  contact  with  sulplniric  acid, 
and  conseqtiently  all  theories  based  on  tlie  reduction 
of  the  nitrons  gases  to  nitric  oxide  must  l)e  rejected. 
It  coiTesponds  far  more  with  facts  to  adopt  the  theory 
based  on  the  formation  of  nitrososulphonic  acid  and 
its  subsequent  decomposition  by  steam.  lu  con- 
nexion herewith  it  is  important  to  remember  that 
although  sulphuric  acid  of  the  concentration  of  the 
chamber  acid  dis.solves  appreciable  (juantities  of 
nitrososulphonic  acid  at  common  temperatures,  tlie 
conditions  in  the  vitriol  chambers  are  altogether 
diflferent.  There,  particles  of  the  variotis  compounds 
are  intimately  mixed  in  a  line  diffusion  and  at  an 
elevated  temperature,  which  circumstances  are  all  iu 


favonr  of  the  decomposition  of  the  nitrososulphonic 
acid  by  steam,  which  is  present  everywhere.  1  udeed, 
before  the  general  introduction  of  the  (ilover  tower, 
nitrous  vitriol  was  subjected  to  tlie  treatment  with 
steam  for  the  purpose  of  dcnitration,  which  reaction 
is  identically  the  same.  It  has  been  previously 
mentioned  that  Lunge  and  Naef  found  nitric  iixide 
iu  the  thick  white  fumes  of  the  first  working  cham- 
ber just  behind  the  (Hover  tower,  and  Lunge  admits 
tliat  his  theory  reciuires  a  modification  for  this  part. 
Here  sulphurous  acid,  nitrous  gases,  oxygen  and 
water  meet  in  the  highest  state  of  concentration, 
here  the  highest  temperature  predominates  ;  it  is  also 
here  that  the  reaction  proceeds  most  freely,  and 
the  formation  of  sulphui'ie  acid  is  most  abundant. 
Under  these  circumstances  it  is  not  unlikely  that  a 
portion  of  the  sulphurous  acid  is  directly  oxidised  to 
sulphuric  acid,  thus  :  — 

(3. )     SO;  -I-  NO;  -1-  H;0  =  SO^H;  +  NO. 
(4.)    SO.  +  NjOj  -I-  H.;0  =  SO^H.;  -|-  2  NO. 

These  reactions  account  for  the  presence  of  nitric 
oxide,  which,  no  doubt,  is  afterwards  oxidised,  not 
simply  by  oxygen,  but  by  oxygen  iu  the  presence  of 
sulijhurous  acid  and  steam,  thus  :^ 

( 5. )    2  SO;  -I-  2  NO  -h  3  O  -I-  H.;0  =  2  SO; .  OH .  ONO. 

It  is  worth  repeating  that  the  gases  of  the  second 
chamber  contain  nitrous  acid  only,  and  no  nitric 
oxide. 

A  local  excess  of  steam  may  oxidise  nitric  oxide  to 
nitric  acid,  which,  being  in  a  gaseous  state  at  the 
prevailing  temperature,  is  quickly  attacked  by 
sulplmrous  acid  aud  converted  iut(j  nitro8osuli)lionie 
acid  according  to  the  equation — 

tO.)    SO; -I- NO;.  OH  =  SO;.  OH.  ONO. 

The  oxidation  of  nitric  oxide  to  nitrogen  peroxide 
cannot  here  take  place,  as  this  reaction  would  re([uire 
dry  oxygen,  which  is  out  of  the  question  in  the 
comparatively  steam-laden  atmosjjhere  of  the  cham- 
ber. There  is  still  another  explanation  for  the 
occurrence  of  nitric  oxide  in  the  first  part  of  the 
cliamber.  It  is  quite  conceivable  that  the  excess  of 
sulphurous  acid,  steam,  aud  a  high  temperature, 
combine  to  denitrate  nitrososulphonic  acid,  thus  : — 

(7.)    2  SO;.  OH.  ONO  -I-  SO2  -f  2  H.,0  = 
3SO,H.:-f  2NO. 

This  is  indeed  the  same  reaction  which  goes  on 
immediately  before  in  the  Glover  tower,  where  the 
nitrous  vitriol  from  the  Gay-Lussac  tower,  which  is, 
of  course,  a  solution  of  nitrososuliahonic  acid  in 
sulphuric  acid,  is  subjected  to  similar  conditions. 
To  sum  up.  According  to  Lunge,  the  efjuations 
1  and  2  represent  the  principal  reactions  of  the 
sulphuric  acid  process  proper.  Temporary  and  local 
conditions  may  alter  the  state  of  things  to  some 
extent,  as  shown  by  the  Cfjuations  3  to  7.  Or  in 
other  words :  the  sulphuric  acid  jjrocess  is  not  an 
alternate  reduction  and  oxidation  of  nitrous  gases, 
bat  depends  rather  on  a  condensation  of  nitrous  acid 
(f)r  nitric  oxide)  with  sulphurous  acid  and  oxygen  to 
nitrososulphonic  acid,  and  on  a  sjjlitting  OH'  of  the 
nitrous  acid  l)y  the  action  of  steam  on  nitroso- 
sulphonic acid. 

No  theory  on  tlie  sulphuric  acid  process  can  be 
considered  complete  or  satisfactory  that  takes  no 
cognisance  of  the  luiavoidable  loss  of  '"nitre"  during 
the  process  of  manufacture.  Whereas  the  "  me- 
chanical "  loss  will  vary  in  different  works  with  the 
apparatus  in  use,  the  scientist  may  confine  himself  to 
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the  explanation  of  the  "chemical"  loss.  Raschig 
jjleads  for  his  theory  that  it  is  the  ouly  one  which 
rightly  explains  this  loss.  Whereas,  theoretically,  a 
cei-tain  quantity  of  nitrous  acid  should  oxidise  an 
infinite  amount  of  sulphurous  acid,  we  find  in  practice 
that  1  mol.  of  nitrous  acid  is  actually  consumed  for 
every  75  mols.  of  sulphurous  acid.  In  other  words, 
of  every  75  mols.  of  nitrous  acid  introduced  into  the 
chamber,  one  does  not  retiu-n  to  it  in  a  useful  form ; 
in  what  manner  it  is  lost  is  not  positively  known.  If 
the  formation  of  dihydroxyamine  sulphonic  acid  be 
admitted  as  an  intermediai-y  product  of  the  sulphuric 
acid  process,  it  may  occur  that  one  molecule  of  this 
compound  on  the  point  of  splitting  up  does  not  find 
ready  at  hand  the  second  molecule  of  nitrous  acid, 
which  is  necessary  to  form  nitric  oxide.  The  di- 
hydroxyamine sulphonic  acid  would  theu  split  up  to 
sulphuric  acid  and  nitrous  oxide,  which  latter  is  lost 
to  tlie  process.  To  avoid  this,  care  must  be  taken  to 
have  always  a  large  excess  of  nitrous  acid  in  the 
chambers,  "and  nothing  is  better  known  in  the  practice 
of  the  sulphuric  acid  maker  that  the  loss  of  nitre  is 
least  under  these  circumstances.  Fiu-thermore,  it  is 
conceivable, that  dihydroxyamine  sulphonic  acid  some- 
times reacts  with  sulphurous  acid  instead  of  with 
nitroTis  acid,  and  is  thereby  reduced  to  hydroxyamine 
disulphonic  acid,  hydroxylamiue,  and  even  ammonia. 
As  previously  mentioned,  Raschig  has  proved  the 
existence  of  minute  quantities  of  ammonia  in  a  crude 
chamber  acid,  which  contained  no  nitrous  acid.  His 
experience  has  recently  been  confirmed  by  Mr.  Hasen- 
clever  of  the  ■' Rheuania"  and  Dr.  Hfiussermaun  of 
Griessheim,  near  Frankfort  a  M.  Limge's  ex))lanation 
of  the  "chemical"  loss  of  nitre  is  based  on  the 
formation  of  nitrous  oxide  and  nitrogen  peroxide,  and 
he  traces  the  causes  that  tend  to  bring  about  this 
undesirable  result.  The  reduction  of  nitrous  acid  to 
nitrous  oxide  by  sulphurous  acid  can  only  take  place 
in  the  presence  of  much  water  or  a  more  dilute  acid 
than  ever  occurs  in  vitriol  cliambers.  The  excess  of 
water  in  chambers  being  at  best  local  only,tliis  reaction 
takes  i^lace  comparatively  rarely.  Far  more  frequent 
is  the  occuiTence  of  nitrogen  pei-oxide  in  the  latter 
part  of  the  chamber  system.  Its  presence  is  altogether 
independent  of  the  amount  of  oxygen  present  at  the 
same  time,  Viut  is  caused  by  tlie  excess  of  nitrous 
gases  being  exceptionally  large.  Under  these  cir- 
cumstances the  reaction  is  completed  long  before  the 
gases  leave  the  last  chamber.  No  mist  of  sulpluu'ic 
acid  hangs  hei-e,  nor  is  there  any  sulphurous  acid 
left.  The  nitrous  acid  no  longer  finds  compounds 
with  which  to  combine,  and  is  gradually  dissociated 
in  the  large  excess  of  oxygen  and  ultimately  o.xidised 
to  nitrogen  peroxide.  One  portion  of  the  latter 
reacts  with  the  chamber  acid  to  form  nitrososulphouic 
acid  and  nitric  acid,  whereas  another  portion  enters 
the  Gay-Lussac  tower,  the  acid  of  which  is  unable  to 
absorb  this  extra  addition  of  nitrous  gases.  The 
process  proceeds  still  more  imf  avourably  if  the  supply 
of  nitrous  gases  be  insufficient.  The  formation  of 
Bulphiu-ic  acid  in  the  last  chamber  is  then  very  slow, 
and  there  is  much  sulphurous  acid  left,  which,  from 
want  of  nitrous  acid,  acts  on  the  nitrososulphonic 
acid  according  to  the  equation — 

2  SO,.  OH.  ONO  +  SO,  +  2  H,0  =  3  S04H,  +  NO. 

Plenty  of  nitric  oxide  is  foiined,  which,  on  account 
of  the  low  temperature  prevailing,  combines  only 
veiy  tardily  with  siilphurous  acid,  despite  the  large 
excess  of  oxygen.  The  steam  may  also  oxidise  mtric 
oxide  to  nitric  acid,  which  sinks  unreduced  into  the 
chamber  acid,  thus  still  more  depriving  the  chambers 
of  tlieir  nitrous  constituents.  Another  portion  of 
nitric  oxide  is  reduced  to  nitrous  oxide,  as  there  is 


little  sulphuric  acid  in  the  atmosphere  compared 
with  the  amount  of  steam.  Fiuthermore,  some 
nitric  oxide  escapes  imaltered  into  the  Gay-Lussac 
tower,  and,  although  there  is  oxygen  present  to 
oxidise  it,  still  it  is  very  much  diluted  with  nitrogen, 
and  the  sulphiu'ous  acid  also  present  counteracts 
oxidation.  Under  these  circumstances  it  is  fre- 
quently  the  case  that  the  gases  appear  colourless 
on  entering  the  Gay-Lussac  tower,  but  tm-n  reddish 
when  they  leave  the  tower  and  pass  into  the  air. 
All  these  factors  combine  to  bring  about  not  only  a 
great  loss  of  nitre,  but  also  a  bad  yield  of  sulphuric 
acid,  and  the  loss  gi'ows  all  the  more  the  poorer  the 
chambers  become  in  oxygen-carriers  That  is  also 
the  cause  of  the  well-known  fact  that,  if  the  chambers 
are  in  this  condition,  the  extra  addition  of  nitre  must 
be  greatly  in  excess  of  that  usually  required,  in  order 
to  bring  the  chambers  back  to  their  normal  state  of 
working.  It  will  be  seen  that  Kaschig's  and  Lunge's 
views  are  here  again  at  variance,  for  the  former 
supposes  the  dihydroxyamine  sulphonic  acid  to  split 
up  into  sulphuric  acid  and  nitrous  oxide,  whereas 
the  latter  (and  'NVe'ier  before  him)  maintain  that 
nitrous  oxide  cannot  be  formed  here,  as  it  coxdd  only 
be  produced  from  nitric  oxide  where  sulphui-ic  acid 
is  rigidly  excluded. 

Lunge's  severe  criticism  called  forth  a  reply  from 
Raschig  1  Annalen,  248, 1'23— 1-tO)  (this  .Tournal,  1888, 
747),  but  the  impartial  obsei-ver  will  probably  come  to 
the  conclusion  that  Raschig  somewhat  shifted  his 
original  position,  and,  in  lieu  of  strictly  answering 
Lunge's  objections,  preferred  an  attack  on  the  "  ^« 
qiiocpie  "  principle.  This  attack  by  Raschig  was 
followed  by  another  article  by  Lunge  (Ber.  21,3223 — 
3240),  and  as  both  investigators  have  given  notice  to 
lay  down  arms,  I  have,  in  conclusion,  the  honour  of 
laying  before  you  the  state  of  afliiirs  between  their 
rival  theories.  Raschig  still  upholds  his  dihydroxya- 
mine sulphonic  acid  theory,  which  he  calls  a  modifica- 
tion of  Berzelius'  theory.  He  contends  that,  although 
there  is  no  prol)ability  of  the  existence  of  the  dihy- 
droxyamine suljihonic  acid,  his  equation  {«)  need  not 
be  wrong  on  that  account.  The  same  may  be  said  of 
Lunge's uitrososulphonicacid.'' the  existence  of  which 
even  in  small  traces  has  never  lieen  proved  in  a  well- 
working  chamber."  His  second  equation  (?/)  is  very 
valuable,  as  it  shows  the  reason  and  the  necessity  for 
having  nitroiis  acid  everywhere  in  excess,  in  order  to 
prevent  tlie  formation  of  nitrous  oxide.  Neither 
Berzelius'  nor  Lunge's  theory  explains  the  injury 
done  by  a  decreased  supply  of  nitre.  His  third  equa- 
tion (c),  wliich  maybe  also  written  2  NO  -|-  O  =  N-^Oj, 
is  the  same  as  that  first  introduced  by  Berzelius  ;  and 
as  Lunge  denies  its  correctness,  Raschig  now  brings 
forward  experimental  evidence  in  support  of  this 
equation,  viz. ,  that  nitrous  acid  is  certainly  foi-med 
from  nitric  oxide  and  ail-.  In  his  reply,  Lunge 
claims  credit  for  having  been  the  first  to  point  out 
the  fact  that  it  was  nitrous  acid  exclusively,  and  no 
other  nitrogen  compound,  that  played  the  part  of 
oxygen-carrier  in  the  vitriol  chamber.  From  Ber- 
zelius' writings  it  is  clear  that  he  was  unacquainted 
with  the  fact  that  nitrous  acid  and  nitrogen  peroxide 
are  separate  compounds.  Raschig's  theory,  therefore, 
is  at  best  only  a  modification  of  Limge's  own.  Ab 
regards  Raschig's  statement  of  the  non-existence  of 
nitrososulphouic  acid,  Lunge  adds  that  every  one 
acquainted  with  the  process  knows  that  both  the 
chamber  acids  and  the  drips  are  daily  tested  for 
"nitre  " — that  is, their  percentage  of  nitrososulphouic 
acid.  To  put  the  latter  ou  the  same  footing  as  the 
dihydroxyamine  sulphonic  acid  betrays  a  want  of 
knowledge  of  the  simplest  facts  of  the  sidphuric  acid 
process.      Raschig's    statements    show    that    he    is 
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unablo  to  mtcipret  the  results  of  esperimonts.  He 
always  dviiwa  a  wroug  concliisiou  or  nuotes  experi- 
ments which  have  no  connexion  with  the  process 
going  on  in  the  chiuulters.  In  trying  to  prove  the 
oxidation  of  nitric  oxide  by  air  to  nitrons  acid,  he 
uses  an  apparatus  which  is  badly  arranged  and  does 
not  allow  of  a  thoi-ough  mixing  of  the  gases.  If  this 
faiilt  be  remedied,  nitrogen  peroxide  is  the  product  ' 
of  oxidation,  as  previously  asserted  by  Lunge. 

I  have  uow  given  you  a  report  of  the  latest 
investigations  on  this  highly-interesting  process.  I 
think  most  of  you  will  agree  with  me  that  Professor 
Luuge,  in  his  thorough  niauner,  has  well  nigh 
exhausted  the  subject,  and  unless  our  present  means 
of  investigation  are  enriched.  Lunge's  explanation  of 
tlie  reactions  of  the  sulphuric  acid  process  will  nut 
be  shakeu  for  some  time  to  come.  A  future  genera- 
tion may  strike  out  in  a  now  direction,  and  some  day 
Lunge's  theory  may  receive  the  same  pitiless  treat- 
ment which  he  dealt  out  to  his  o])poucut. 

Kaschig's  supposition  of  the  dihydroxyamiue  snl- 
phonic  acid  as  an  intermetliary  product  is  certainly 
bold,  and  we  almost  feel  sorry  that  his  facts  are  not 
on  a  par  with  his  imagination.     His  explanation  of 
the  "chemical"  loss  of  nitre  is  beautifully  simple, 
but  iiutil   he   gives   his   supposition    a   more    solid 
foundiitiou  by  facts,  we  are  bound  to  reject  it.     On  , 
the  other  hand,  most  of  you  will  feel  inclined  to  j 
agree,  on  the  whole,  with  Lunge's  views  ;  but  I,  for 
my  part,  am  not  satisfied  with  his  explanation  of  the 
loss  of  nitre  dxuing  the  process.     I  am  not  speaking 
of  certain  extremes,  where  the   supply   of  nitre  is 
lai'gely  in  excess  or  very  deficient.     Here  Luuge  may 
be  right,  although  I  doubt  whether,  in  well-managed 
works,  the  amount  of  nitrous  gases  in  the  chambers 
is  over  in  so  Luge  an  excess  that  nitrogen  peroxide 
is  found  in  large  quantities  in  the  last  chamber.     I 
may  add  that  this  is  certainly  against  my  experience. 
I  never  found  more  thau  traces  of  nitrogen  peroxide 
in  the  gases  entering  the  Gay-Lussac  tower.     You  all 
know  that  a  certain  loss  of  nitre  takes  place  even  if  the 
system  works  extremely   well,    the   gx'cater   jiait   of 
which  comes  under  the  head  of  "  chemical  "  loss,  and 
it  is  this  loss  which,  in  my  opinion,  has  never  been 
explained  beyond  doubt.     I  think  I  am  well  within 
the  mark  if  I  jjut  down  the  mechanical  loss  of  nitre 
at  25  per  cent,   of  the  total  loss.     In  addition  to  it, 
there  is  a  loss,  due  to  an  escape  of  nitric  oxide,  which 
leaves  the  system  uuoxidised  ;    this  loss  is  rarely 
more  thau  G  per  cent,  on  the  total  nitre  lost.     There 
still  remains  another  source  of  loss,  viz.,  the  reduction 
of  nitrous  gases  by  sulphurous  acid  in  the  presence 
of  much  water.     Eschellmanu  estimates  this  reduc- 
tion at  31  ■  5  per  cent,    of  the  total  loss,  although  I 
think  this  figure  far  too  high.     This  liberal  estimate 
at  best  accounts  for  two-thirds  of  the  total  nitrate 
used,  and  it  seems  only  too  likely  that  a  reduction  of 
nitrous  gases  into  irrecoverable  compounds  is  taking 
place  during  the  process,  probably  in  consequence  of 
secondiury  reactions  which  are  still  unknown  to  us. 
Until  more  hght  is  shed  ou  this  dark  phase,  we  cau 
scarcely  hope  to  do  away  with  the  hcle  noire  of  the 
siUphuric  acid  maker,  viz.,  the  loss  of  nitre. 


DISCUSSIOK. 

Dr.  HiKTEK  said  he  was  sure  that  they  had  all 
listened  with  great  pleasure  to  the  able  account 
Dr.  Hamburger  had  given  them  of  the  two  rival 
theories  of  Raschig  and  Lunge.  Dr.  Kaschig,  in 
the  course  of  researches  on  an  entirely  ditierent 
subject,  had  evolved  a  theory  of  the  sulphuric 
acid  process  based  on  the  formation  of  dihydroxy- 
amiue  sulphouic    acid.     An   Dr.    Humbxugcr  hud 


said,  in  some  respects  it  seemed  a  pretty  theory, 
since  it  at  first  sight  appeared  to  account  for  the 
unavoidable  passage  of  nitrogen  compounds  from 
the  chamber  in  a  form  in  wliich  they  could  not  be 
recovered.  He  (Dr.  llnrtor)  agreed  with  Lung<' 
that  linscliig's  body  could  not  be  made  the  basis  of 
a  theory  of  the  sulphuric  acid  process,  since  it  ha<l 
no  existence  luider  the  conditions  which  obtained  in 
the  chambers. 

Professor  Luuge  had  done  more  iu  recent  years  to 
thiow  light  upon  the  reactions  which  went  on  hi  the 
sulplnu'ic  acid  chambers  than  an.y  other  investigator, 
anil  his  theory  was  based  upon  the  existence  in  the 
gaseous  state  of  nitrous  anhydride.  They  were  aware 
that  several  eminent  English  chemists  had  objected 
to  this,  and  published  experiments  which  seemed  to 
prove  that  nitrous  auhytb'ido  did  not  exist  as  a  gas. 
But  it  was  suflicient  for  Limge's  theory  if  the  nitrous 
unliydride  existed  as  a  gas  only  for  a  few  moments, 
and  his  experimcut.s  seemed  to  demonstrate  such  an 
existence  satisfactorily.  Luuge's  theory  amounted 
to  this  :  The  main  reaction  was ;  sulphiu'ous  anhy- 
dride, oxygen,  steam,  and  nitrous  anhydride  together 
formed  uitrososulphonic  aciel,  and  this  was  decom- 
posed by  steam  into  sidphuric  acid  and  nitrous 
auhydi-ide.  The  secondary  reaction  was  based  iipon 
the  same  combination,  but  instead  of  the  nitroso- 
sulphonic  acid  being  decomposed  by  steam,  it  was 
decomposed  by  sulphurous  anhydride,  with  forma- 
tion of  sulphiu-ie  acid  and  nitric  oxide.  If  Luuge  had 
made  his  secondary  reaction  into  his  main  reaction 
he  would  have  been  more  in  harmony  with  the  facts, 
as  established  in  the  paper  published  iu  conjunction 
with  Dr.  Naef.  That  paper  showed  that  where 
miich  sulphuric  acid  was  produced  much  nitric  oxide 
existed,  whilst  where  little  sulphuric  acid  was  made 
little  nitric  oxide  was  found.  This  seemed  to 
iutlicate  a  connexion  between  the  formation  of 
sulphimc  acid  and  uitric  oxide  of  more  importance 
thau  Lunge  had  ascribed  to  it. 

He  woiild  take  the  oj)portimity  to  call  attention  to 
another  point  of  that  paper  of  Lunge  and  Naef,  about 
which  he  had   been   frequently  questioned.     These 
gentlemen  found,  both  in  works  in  Switzerland  and 
iu  England,  that  the  chief  amount  of  sulphuric  acid 
which   was  made  in  any  chamber  of   a  series  was 
made  in  the  first  half  of  the  chamber,  and  that  the 
second  half  of  the  chamber'  did  comparatively  little. 
To  many  (himself  included)  this  appeared  incredible, 
considering  the  uniform  distribution  of  all  the  gases 
through  the  chamber,  according  to  Professor  Lunge's 
o\\'n  facts.     The  fact  was  that  Lunge  and  Naef  did 
not  measure  the  amount  of  sulphiu-io  acid  made,  they 
simply  ascertained  a  rapid  decrease  in  the  percentage 
of  sulphurous  acid.     But  whether  this  decrease  was 
due  to  the  formatiou  of  sulphiuic  acid,  or  to  a  mere 
intermixtiu'e  of  the  rich  gases  as  they  entered  witli 
the  poorer  gases  of  the  chambers,  no  gas   analysis 
could  demonstrate.     It  would  be  easy  to  prove,  with 
a  few   elementary   equations,    that    it    was    utterly 
impossible  for  gas  analysis  to  distinguish   between 
the  two  causes  for  the  decrease  of  sidphurous  acid. 
Consequently,  gas  analysis  could  not  be  appealed  to 
to  say  how  muck  aud  where  the  suli^huric  acid  was 
made  inside  any  particiUar  chamber.     The  difference 
of  percentage   at  iulet  and   outlet   of  a   particular 
chamber  could  and  would  tell  how  much  sulphuric 
acid  was  made  iu  the  particular  chamber  as  a  whole, 
but  any  further  information  gas  analysis  could  not 
give. 

Dr.  S.  HAMBUaoER,  iu  replying,  said  that  if 
Dr.  Hurter  had  seen  the  article  in  last  week's 
Chemische  Industrie  by  Schertel,  he  (Dr.  Hurter) 
would  uot  huTO  told  thorn  all  th:it  he  had  about 


168 


THE  JOURNAL   OF  THE  SOCIETY   OF  CHEMICAL  INDUSTRY.      [>h„.i,  a,,,  iss9. 


the  amount  of  acid  made  in  different  parts  of 
the  chamber.  Schertel  repeated  Lunge  aud  Naef's 
experiments,  and  completely  confirmed  them  in  that 
the  first  half  of  the  chamber  made  the  vastly  greater 
portion  of  the  acid,  whereas  in  the  latter  half  very 
little  acid  was  made.  Schertel  did  not  agree  with 
their  explanation,  and  accounted  for  it  in  the  following 
manner:  In  his  opinion  the  nitrososulphonic  acid 
required  a  great  deal  of  steam  to  be  decomposed. 
The  steam  in  the  chambers  was  very  quickly  taken 
up  by  the  sulphuric  acid  formed,  and  the  nitroso- 
sulphonic acid  in  the  second  part  of  the  chamber 
did  not  find  sufficient  steam  for  decomposition,  and 
consequently  there  was  a  scarcity  of  nitrous  acid  in 
that  part.  Dr.  Hurter  did  not  tell  them  that,  when 
the  gases  went  from  the  second  part  of  the  chamber 
into  the  next  chamber,  the  reaction  became  very 
energetic  and  lively  again  (Dr.  Hueter  :  "  Y'es,  I  said 
it"),  and  that  the  reaction  became  very  energetic 
because  of  the  fresh  steam  added.  Schertel  had 
ilhistrated  this  by  an  experiment  which  seemed  to 
show  that  nitrososulphonic  acid  really  required 
far  more  steam  than  was  generally  supposed.  He 
passed  gases  as  escaping  from  the  fii'st  chamber 
through  a  long  pipe  filled  with  coke  into  the  second 
chamber.  Now,  the  acid  formed  in  the  pipe  was 
only  98-  Tw.  strong — they  would  admit  that  it  was 
far  weaker  than  acid  usually  made  in  the  chambers. 
When  this  pipe  was  opened  a  large  amount  of 
chamber  crystals  were  found  on  that  side  of  the  coke 
which  faced  the  current  of  the  gas.  Now,  it  could 
not  be  said  that  they  were  formed  owing  to  want  of 
water  or  steam  ;  but  it  was  worth  remembering  that 
they  were  formed  in  the  presence  of  very  much 
steam.  He  therefore  thought  that  Schertel  was 
right  in  ascribing  the  cause  of  the  second  jiart  of  the 
chamber  not  working  as  actively  and  energetically  as 
the  first  part  to  want  of  steam,  or,  what  came  to  the 
same  thing  under  the  circumstances,  to  want  of 
nitrous  acid. 

Dr.  Hukter  :  How  did  he  ascertain  that  the  first 
I^art  of  the  chamber  did  all  the  work  'i 

Dr.  Hamburger  :  By  gas  analysis. 

Dr.  HuRTER  said  tliat,  in  his  opinion,  was  no  use. 
He  would  only  say  that  there  was  a  good  deal  of 
ditTereuee  of  opinion,  but  at  one  time  at  Messrs. 
Gaskell,  Deacon,  and  Co.,  before  Glover  towers  were 
introduced,  the  production  of  sulpluu-ic  acid  was 
worked  out  by  means  of  rain  gauges,  and  if  he  had 
happened  to  tliink  of  it  he  could  have  bi'ouglit  the 
liooks  to  show  them  how  far  the  amount  calculated 
from  the  rain  gauges  agreed  with  the  amount  of 
salt  cake  made,  and  he  could  assure  them  it  did  not 
diii'er  more  than  U  per  cent,  up  or  down.  On  the 
whole  it  came  out  exceedingly  fair.  Nov/  if  any 
member  would  use  a  rain  gauge,  and  would  tell  him 
at  the  next  meeting  what  amount  of  acid  was 
collected  at  one  end  and  what  amount  at  the  other 
end  of  a  chamber,  he  would  be  glad.  T)iey  made  the 
experiments  for  Sir  Henry  Roseoe,  and  found 
very  little  difference  between  the  two  ends  of  the 
cliambci-. 


AN  IMPROVEMENT  IN  THE  MANUFACTURE 
OF  CHLORATE  OF  POTASH. 

BY   M.  J.  IIAMMILL. 

I  nA\E  ventured  on  reading  a  short  paper  on 
this  subject,  in  the  hope  that  it  may  be  of  some 
interest  to  members  of  this  Section,  and  perhaps 
through  the  medium  of  our  Journal  to  others  inte- 
rested in  the  manufacture  of  chlorate  of  potash  All 
such  are  well  aware  that,  in  the  usual  method  of 
manufacture,  there  is  a  very  considerable  loss  of 
chlorate  in  the  mother-liquors  of  the  first  crystallisa- 
tion, owing  to  the  fact  that  it  is  not  possible  to 
ci-ystallise  out  more,  than  about,  on  the  average, 
from  76  to  77  per  cent,  of  the  total  chlorate  contained 
in  the  mixed  solutions  of  potassium  chlorate  and 
calcium  chloride,  the  remainder  being  left  in  the 
mother-liquor  and  altogether  lost,  except  in  some 
cases,  so  far  as  its  chlorine  is  concei-ued.  It  is  also 
a  well-known  fact  that  chlorate  of  potash  is  less 
soluble  in  cold  than  in  warm  solutions,  and  that  in 
practice  less  chlorate  is  lost  in  cold  than  in  warm 
weather  or  climates.  The  consideration  of  these 
facts  led  Mr.  Wylde,  Mr.  Auer,  and  myself,  to  ex- 
periment on  these  liquors,  by  artificial  refrigeration, 
in  the  hoiJes  of  obtaining  thereby  on  increased  pi'O- 
duction  of  chlorate.  Our  experiments  were  carried 
out  at  first  in  the  laboratory,  and  subsequently  at  the 
works  of  the  Witlnes  Alkali  Company,  Limited,  on  a 
manufacturing  scale,  and  the  results  obtained  were 
sufficiently  satisfactory  to  wan-ant  us  in  obtaining  a 
patent  for  the  process,  no  one  having  previously 
occupied  the  ground.  These  results  I  will  to-night 
lay  briefly  before  you.  But  first  let  me  say,  that  we 
found,  on  lowering  the  temperature  of  highly  con- 
centrated solutions,  calcium  chloride  crystallised  out 
as  well  as  chlorate  of  potash ;  but  in  less  concentrated 
solutions  this  difticulty  is  avoided. 

Subsequent  experiments  proved  that — 

In  niother-liqiiors  of — 
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Having  ascertained  these  facts,  we  determined  that 
it  would  lie  necessary,  or  at  all  events  advi.sable,  to 
dilute  all  solutions  to  the  density  at  which  it  would 
be  safe,  without  risk  of  crystallising  out  any  calcium 
chloride,  to  reduce  tlie  temperature  to  the  required 
point.  It  will  be  noticed  that  liquors  of  72-  Tw. 
or  under  may  be  safely  reduced  in  temperature  to 
below  zero. 

We  next  proceeded  to  carry  the  refrigeration  of 
mother-liquors  to  a  practical  working  trial,  and  for 
this  ptu-pose  hired  from  Messrs.  Siddeley  and  Co.,  of 
Liverpool,  an  ether  refrigerating-machiue  (Mackay's 
patent),  which  they  happened  to  have  on  stock,  and 
which  they  were  willing  to  let  on  hire  for  the  trial. 
!  This  machine  is  of  a  capacity  equal  to  the  manufac- 
ture of  two  tons  of  ice  per  day,  and  it  was  obviously 
not  sufficiently  powerful  to  reduce  to  zero  the  total 
(Quantity  of  oiu'  mother-liquors  resulting  from  the 
manufacture  of  some  10  tons  chlorate  per  week ;  but 
it  was,  we  thotight,  suflicient  to  prove  on  a  working 
scale  tlie  practicability  or  otherwise  of  recovering 
sufficient  chlorate  to  reasonably  rejiay  the  outla.v  for 
plant  and  the  cost  of  treating  a  given  amount  of 
liquor. 
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I  uoeil  not  ilt'soiibo  tho  iipinimtus  in  lUtail,  us  tlif 
principle  of  these  miu-hiiies  is  so  ■well  uiulerHtooil ; 
and  U8  they  have  for  most  purposes  been  superaedod 
by  maohines  usiug  animouia,  the  ageut  wLieh  is  uow 
generally  allowcil,  on  aeoouut  of  its  great  power  of 
absorbing  heat,  owing  to  its  high  latent  heat  and 
tho  tension  of  its  vapour,  to  bo  the  most  suitable 
for  refrigerating  purposes.  Tho  ipiestion  of  refrige- 
ration is  (luite  a  subject— and  a  very  interesting  sub- 
ject— of  itself  ;  and  if  any  of  my  lie;irors  or  readers 
are  desirous  of  extending  their  knowledge  or  refresh- 
ing their  memories  on  the  subject  of  refrigerating 
methods  or  machinery,  they  cannot  do  better  than 
refer  to  three  papers  already  read  before  Sections  of 
this  Society.  I  refer  to  a  paper  read  by  Mr.  J.  J. 
Coleman  before  tho  members  of  the  Cilasgow  Section 
in  May  188 1  ;  to  one  read  V)y  Mr.  T.  B.  Lightfoot 
beforetho  London  Section  in  March  188G ;  and  to  one 
by  Mr.  (t.  E.  Davis,  read  before  the  Manchester 
Section  in  April  1887.  These  papers  deal  somewhat 
exhaustively  \Yitb  the  question  of  the  various  methods 
<if  refrigeration,  and  the  advantages  claimed  for  each, 
and  I  will  not  attempt  to  dwell  on  this  side  of  the 
subject  further  than  to  say  that,  after  full  cou.sidera- 
tiou,  we  have  selected,  and  are  uow  having  made,  a 
machine  (of  a  capacity  of  six  tons  of  ice  per  day)  on 
tho  ammonia-absorption  principle,  manufactured, 
under  tho  JIackay-Christiansen  patent,  by  Messrs. 
Siddoley  and  Co.,  Limited,  of  Liverpool.  This  ma- 
chine, which  is  of  recent  iutroductiou,  and  but  little 
known  at  present,  commended  itself  on  account  of 
its  possessing  several  distinct  advantages  to  users 
who  recpiire  a  machine  almost  constimtly  at  work 
and  reiiuiring  very  little  attention. 

I  will,  however,  leave  this  Ijrauch  of  the  subject, 
and  proceed  to  give  a  short  summary  of  the  methods 
we  have  employed,  and  the  results  we  have  obtained 
on  a  two  months'  trial,  with  the  2-tou  (ice-making 
cajjacity)  ether  machine,  which,  as  I  have  already 
stated,  was  not  jjowerful  enough  for  our  full  work, 
and  especially  failed  to  reduce  the  temperature  of 
the  li(piors  with  sufficient  rapidity  below  about 
15  F.  To  that  point  we  were  able,  with  this 
machine,  to  go  with  tolerable  ease,  but  below  that 
the  reduction  in  temperature  was  very  slow. 

It  was,  of  course,  necessary  to  provide  a  tank  or 
tanks  in  which  to  store  and  refrigerate  the  licpiors, 
and  for  convenience  in  working  it  is  better  to  provide 
two  tanks,  each  capable  of  holding  (as  time,  as  well 
as  cold,  is  required  to  obtain  the  best  results)  one 
week's  licjuors  after  their  dilution  to  the  required 
strength  :  No.  1  tank  to  be  operated  upon  whilst 
No.  2  is  being  filled  up,  and  No,  "2  tank  to  receive  a 
like  attention  whilst  No.  1  is  being  emptied  and 
refilled.  There  is  thus  no  loss  of  time,  which  would 
be  inevitable  were  only  one  tank  employed.  These 
tanks  are  each  provided  with  a  coil  of  3-inch  cast- 
iron  piping,  for  the  circulation  of  the  brine  or 
calcium  <'hloride,  the  medium  by  which  the  heat 
is  transferred  from  the  licjuor  in  the  tanks  to  the 
refrigerating  apparatus.  Tho  coils  are  ai-raugcd  as 
shown  in  Figiu-es  1,  2,  and  3. 

Fie.  I. 


Kiir.  ; 


Fig. 


I 


The  tanks  are  also  lagged  with  boarding  fixed 
about  3  inches  from  the  iron,  and  the  cavity 
between  filled  in  with  sawdust  or  other  non-con- 
ducting material,  to  prevent  heating  by  radiation. 
Tlie  top  of  each  tank  is  also  covered  in  with  timber. 
It  would  obviously  be  an  improvement  to  introduce 
some  kind  of  fan  or  stirrer  to  keep  the  liquor  in 
gentle  circulation.  This  may  easily  be  driven  by 
means  of  a  strap  and  pulley  from  the  engine  which 
drives  the  brine  and  ammonia  pumjis,  and  this  we 
have  provided  for  in  the  new  and  more  powerful 
apparatus  which  we  have  ordered ;  but,  so  far,  we 
have  had  nothing  of  the  sort.  ■  The  man  in  charge  of 
the  apparatus,  who  has  otherwise  very  little  to  do, 
has  occasionally  stirred  up  the  liquor  with  a  wooden 
plunger. 

Wlien  the  required  temperatiu'e  is  reached  the 
stirring  up  is  stopped  for  an  hour  or  two,  and  then 
the  contents  of  the  tank  are  discharged  by  a  tajj 
(uot  shown  in  the  tracing)  fixed  about  9  inches  from 
the  bottom.  After  the  li(iuor  is  run  otf  to  this  level 
the  remainder  is  run  out  by  raising  a  plug  fixed  iu 
the  bottom  of  the  tank.  This  latter  portion  of  the 
liquor,  as  it  is  liable  to  cari'y  away  some  of  the  fine 
crystal,  is  strained  through  a  canvas  strainer,  placed 
conveniently  for  the  purpose. 

The  refuse  liquor  may,  or  may  not,  as  may  seem 
advisable,  be  run  to  the  still  and  treated  with  HCl 
to  set  free  the  chlorine  it  ccmtains  ;  but  it  is  plain 
that  in  this  large  bulk  of  liquor,  reduce<l  to  a  very 
low  temperature,  we  have  a  very  considerable  amount 
of  cold-producing  power,  which  might  with  advan- 
tage be  employed  either  to  reduce  the  temperature 
of  the  next  batch,  by  being  pumped  through  the 
coil  in  the  second  tank,  or  in  some  other  way.  One 
very  obvious  use  for  it  would  bo  to  employ  it  instead 
of,  or  supplemental  to,  the  water  used  for  vitriol 
cooling.  Whatever  use  may  be  made  of  its  cooling 
power,  it  would  be  no  worse,  but  rather  better,  for 
subsequent  treatment  with  HCl,  if  desireil,  iu  the 
still. 
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When  all  the  liquor  is  run  off  the  men  go  into  the 
tank  (the  coils  being  far  enough  apart  to  admit  of 
their  free  movement  therein!,  and  brusli  the  crystal 
off  the  pipes  and  the  bottom  of  the  tank  through  a 
sluice  valve  into  lead-lined  l)arrows,  and  take  it 
away  to  be  dried  in  the  centrifugal  machine.  As 
the  crystal  is  in  a  very  fine  state  of  division,  more 
than  the  ordinary  ijuantity  of  it  passes  through  the 
■wire  of  the  centrifugal  machine,  and  it  is  advisable 
that  all  that  escapes  from  the  machine  should  be 
collected  and  sent  back  to  the  boiling-down  pans  : 
waste  from  this  source  is  thus  prevented.  The  dried 
crystal— samples  of  which  I  have  here  for  inspec- 
tion— has  an  average  composition,  as  follows  : — 


Chlorate  of  Potash... 

Chloride 

Chloride  of  calc  um   . 

Moisture 

Insoluble  matter. 


Recovered  Crystal. 


Ordinary  First 
Crystal. 


From  this    it   will  be   seen    that    the   recovered 
crystal  is  quite  in  a  fit  state  to  be  made  into  finished 


chlorate  with  no  more  than  once  redissolving.  I 
have  here  samples  of  finished  chlorate,  made 
entirely  from  crystal  recovered  by  refrigeration, 
which  have  been  treated  quite  in  the  ordinary  way 
with  once  redissolving  in  water.  The  sample  con- 
tains 99 '98  per  cent.  KClOj,  and  in  appearance  will 
be  allowed  to  be  fully  equal  to  anything  made  in 
the  ordinary  way.  The  exceptionally  fine  crystals, 
also  shown,  are  selected  specimens  made  from  the 
recovered  crystal,  and  they  show,  1  think,  that  as 
fine  crystal  in  point  of  size,  as  well  as  purity,  can  be 
made  from  this  source  as  from  any  other. 

Before  directing  your  attention  to  the  all-important 
point,  as  to  the  amount  of  chlorate  which  is  re- 
coverable, by  refrigeration,  from  ordinary  mother- 
liquors,  I  may  mention  that  there  is  a  fiu'ther  advan- 
tage to  be  gained  by  adopting  this  method  in  the 
possible  reduction  of  the  number  of  vessels  employed 
for  the  first  ■  crystallisation.  It  is,  I  believe,  the 
usual  custom  to  allow  all  liquors  to  stand  for  a 
period  of  from  10  to  14  days.  Now,  as  the  Table 
No.  1  shows,  the  chlorate  left  in  solution  is  reduced 
to  very  reasonable  limibs  within  seven  days,  and  if 
all  liquors  are  to  be  ultimately  reduced  in  tempera- 
ture to  zero  or  below,  there  seems  to  be  no  reason 
why  any  batch  should  be  allowed  to  stand  beyond 
the  time  taken  in  cooling  down  to  atmospheric 
temiserature  ;  a  jjeriod  which  in  most  cases  will  not 
exceed  from  three  to  foiu'  days.  Such  an  arrangement 
would  set  free  a  large  number  of  vessels,  and  the 
room  they  occupy. 


Tai.le  No.  1. 
Showing  amount  of  KCIO3  left  in  Mother-Liquor  at  various  Periods  during  Crystallisation. 


— 

After  2 
Days. 

Average 
Temp. 

76-4°  F. 

After  3 
Dnys. 

Average 
Temp. 

60-4°  F. 

Afters 

Days. 

Average 

Temp. 

48-2°  F. 

After  e 
Days. 

Average 
Temp. 

47°  F. 

Aftei  7 

Days. 

Average 

Temp. 

49-4°  F. 

After  8 

Days. 
Average 

Temp. 
49-4°  F.     1 

After  y 
Days. 

Average 
Temp. 
49°  F. 

After  10 
Days. 

Average 
Temp. 

44-4°  F. 

After  12 
Days. 

Average 
Temp. 
41°  F. 

After  13 
Days. 

Average 
Temp. 

39-2°  F. 

After  14 
Days. 

Average 
Temp. 
44°  F. 

Grms. 

KCIO3 

Per  Litre. 

Grms. 

KClOa 

Per  Litre. 

Grms. 

KCIO., 

Per  Litre. 

Grms. 

KCIO3 

Per  Jyitie. 

Grms. 

KClOj 

Per  Litre. 

Grms. 

KCIO3 

Per  Litre. 

Grms. 

KCIO3 

Per  Litre. 

Grms. 

KClOj 

Per  Litre. 

Grms. 

KCIO3 

Per  Litre. 

Grms. 

KCIO3 

Per  Litre. 

Grms. 

KCIO3 

Per  Litre, 

No.  1  Hatch 

4S-18 

41-01 

33-03 

,'!0-43 

31-15 

30-24 

30-21 

ii>-9\ 

28-89 

•27-36 

•20-93 

No.  2     „ 

48-18 

40-02 

33-17 

31-61 

32-38 

30-82 

30-97 

30-52 

•29-50 

27-54 

27-15 

No. »     „ 

1       52-G7 

42-06 

31-30 

33-07 

32-09 

32-00 

32-14 

32-14 

30-02 

•29-78 

28 -SS 

No.  i     „ 

5i-30 

43-32 

35-83 

34-71 

35-64 

31-02 

34-64 

31-20 

32-06 

31-03 

30-50 

No.  r,     „ 

63-60 

44-10 

30- SI 

35-52 

30 -20 

35-38 

35 --22 

34 --20 

32-66 

31-04 

S0-:i8 

I  may  also  mention,  before  going  further,  that  we 
have  made  some  experiments  on  the  solubility  of 
KC10;i  in  solutions  of  MgCl>  at  abnormally  low 
temperatures. 

We  prepared  three  samples  ; — 

°  Tw.  Grms.  Grms. 

No.  1,    62  containing  335  MgClj  and  18  KCIO3  per  litre. 
No.  2,  Sl'i         „  342  „  12 

No.  3,   51i  ,.  306  „  13  „ 

After  being  reduced  in  temperatiu-c : — 

°  F.  Grms. 

No.  1  at  12  was  found  to  c  jntaiii  12  KCIO3  per  litre. 
No.  2  at  10  „  „  0-75 

No.  Sat  30  „  i>  8-2 


showing  an  average  reduction  by  87-3  per  cent,  of 
the  chlorate  in  solution. 

The  sample  No.  3  was  found  at  30°  F.  to  be 
defiositing  crystals  of  MgCl;,  which  indicates  that  in 
magnesium,  no  less  than  in  calcium  chloride  Uquors, 
there  is  a  ijoint  of  concentration,  heloio  which  it  is 
advisable  to  have  the  liquors  intended  for  refrigera- 
tion. 

And  now  we  come  to  the  question  of  the  quantity 
of  chlorate  which  is  recoverable  from  ordinary  mother- 
liquors  by  refrigeration.  Table  No.  2  will  throw 
some  light  on  this  interesting  point ;  it  is  a  returu 
of  what  we  have  actually  effected  in  practice  during 
a  two  mouths'  trial  -with  the  2-ton  ether  macliine. 


Marx:ii3),is39.J     IHE  JOUBNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


171 


Table  No.  2. 
Kecord  of  Results  obtuiueil — Chlorate  Mother-Liquor  Refrigerutiou. 


Ktioh 
SI:irlc<l. 

CornM- 
ittie  iif      m^ 
Cubic      "'• 
Kitt. 

1 

F. 

Onus. 
KCKI,  iK-i- 
l.itn>  h*(>ni 
Anul)'sia. 

Bal.U 
FiiiislicU. 

F. 

Orms. 
KCU),  1101- 
Litre  fruiii 
Analysis. 

Actual 

WeiKlit        Con- 

ChlonUo     lainiiif^ 

obtniiird          I'cr 

aftfl-          Cent. 

ilryinit  in     KCIO3. 

(-iMiti-ituxal. 

Liquor  (rem  CeiitrifuRal. 
(-b.  ft.  Gruis.  per  Litre  -  Chlonile. 

T..I.1I 
CliliTale, 

100  p.  r 

Out. 
recoveici'. 

IK-r.  lOtli 
I)ec.l7tli 

Dec.  30lli 
Jan.   7th 
Jan. 14lh 
Jan.  22Hd 
Jan.  Slst 

l.'fiil 

1,500 

1.500 
UOO 
1,506 
1.500 
1,500 

70» 
76 

72 

71J 

68 

73» 

7U 

55» 
48 

45 
48 
48 
40 
58 

25-20 
25-42 

18-53 
22-11 
21-40 
■29 --25 
28-72 

Dec.  14tli 
Dec.  2 1  St 

Jun.   5tli 
Jan. 12th 
Jan.21sl 
Jan.  Siith 
Feb.  9th 

12' 
IS 

0 
11 

5 
9 
7 

13-12 

u-.w 

8-85 
1211 
13-21 
18-lt 
IfSU 

Cwt.  qr.  lb. 

8  0  22 

7  0    0 
US    3  /} 

9  18 
9    2    0 

8  1  12 
8    3  22 

12    2    0 

Per  Ct. 

740 

71-1 
Si's 
75-4 
84-0 
86-11 
87-0 
85-0 

Cwt.qr. Ih.        Cwt.qr  ll>. 
22       at      30-0         =       0     2  12               0     2  111 

\  Oil        .,       ."iJ-Sli       ^       1     2   12  >             -     ,   ., 

',20     „     nro      =     0   2   7,>         ' 

•22        „       52-5         =       II    2  111        1       7     2  I'.I 
27i      „       .30-0         =       0    2     .■;               8    2     2 
30        .,      53-7         =       0    3  111         ;       S    0    9 
43        „       49-4         =110               9    0     II 
40        „       51-0         =110         ,113  20 

Totals  . 

i      173-74 

94-82 

Averages 

1 
1 

24-82 

13-24 

It  ■will  be  noted  that  iii  batch  No.  2  wo  were 
tloaling  with  a  liquor  of  too  liifjh  coucentnitioii  ;  the 
consequence  was,  at  aliout  18  F.  we  fomid  a  large 
quantity  of  calcium  chloride  had  been  deposited. 
Tlie  refrigeration  was  therefore  stopjjed,  and  the 
mixed  crystal,  after  drying  in  the  centrifugal 
machine,  was  found  to  contain  32-4  per  cent.  CaCl.- 
and  32 -o  per  cent.  KCIO;,.  This  crystal  was  covered 
with  a  few  inches  of  cold  water,  and  after  standing 
some  time,  was  again  dried  with  the  result  shown. 
It  will  be  seen  from  the  table  that  we  have  treated 
.seven  batches  of  mcitlier-lic[Uiir  witli  an  average 
reduction  of  1128  grms.  KOlU,  per  litre,  and  that  at 


an  average  temperature  of  9-7°  F.  And  we  have 
very  little  doulit  that  when  we  have  more  powerful 
apparatus  at  work,  and  are  able  to  reduce  the  whole 
of  our  liqtiors  to  zero,  or  better  still  to  miiitifi  10  F., 
that  we  shall  not  leave  more  than,  say  10  grms. 
KCIO:,  per  litre,  in  any  mother-liquors  we  turn  out. 
It  may  be  Siiid  that  this  reduction  to  10  grms.  per 
litre  is  a  figure  not  likely  to  be  realised,  but  if  you 
will  refer  to  Table  No.  3,  wliich  shows  the  down- 
ward progi-ession  of  grms.  chlorate  per  litre  in  the 
ratio  of  the  reduction  of  temperature,  I  think  yon 
will  agree  that  we  have  substantial  grounds  for  onr 
expectations. 


Table  No.  3. 


.,  11' 
„  111° 
..   9° 

„  if 


— 

Hateli  1. 

Oims.  KVHh 

per  Litre. 

Bale  h  2. 

arms.  KCU);, 

per  Litiv. 

Hal.li  3. 

linns.  Krlll;, 

per  Litre. 

Batch  4. 

la-nis.  KCIO3 

per  Litre. 

Batch  .-1. 

Grms.  KCIO3 

per  Liti-c. 

Bati-li  0. 

Gims.  IvCl(>3 

per  Litre. 

Batcli  7. 

Grms.  KCIO3 

per  Litre. 

Batch  S. 

Grms.  KCIOj 

per  Litie. 

Be  run'  rcfrJKcratioii.,. 
At  32°  Falir 

•23-20 
20  in; 

17-92 

u  i-.t 

23-42 

211-98 

14 -.30 

18-03 

12-211 
lirsii 

22-11 

19-13 

14-47 

13-41 
12- Si 

24-45 
20-118 
19-23 

.^ 

llJ-Sl 
13  .38 
11117 
IfTO 

£9-25 

21-20 
23-14 
21-S 

28-79 
23-07 

is-.w 

17-06 

•  ■ 

„  25'      

„  21'      , 

,,18"      

„  llf       

,.14'       

„  13'      , 

„  12°      

13-43 
13-24 


l.-.-ll 
14-8 
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It  may,  I  think,  be  taken  as  a  general  average  that 
there  are  340  cubic  feet  of  mother-liquor  to  every 
ton  of  fiuished  chlorate  matle,  and  that  this  liquor 
will  contain  on  an  average  throughout  the  year 
not  less  than  25  grms.  KCIO3  per  litre,  340  cubic 
feet  X  25  oz.  =  4  cwt.  3  qr.  5  lb.  chlorate,  which  means 
a  loss  of  23-97  per  cent.  With  13  54  grms.  per  litre 
left  iu  the  liquors  (the  average  figure  we  have  reached 
with  a  reduction  of  temperature  to  10''  F.  only)  the 
loss  is  reduced  to  12-88  per  cent.,  and  the  prodiietion 
raised  to  87-12  per  cent.  But  if  only  10  grms. 
KCIO:,  per  litre  be  left  in  the  liquors  (on  a  reduction 
in  temperature  to,  say,  — 10^  F.)  then  we  should  have 
a  loss  of  only  946  per  cent.,  and  a  production  of 
90-54  per  cent,  as  against  76  03,  the  ordinary  average 
— an  increased  production  of  145  per  cent.,  or,  say, 
one  ton  in  seven. 

It  may  be  said  that  for  commercial  reasons  it  is 
not  desirable  to  increase  the  production  of  chlorate 
by  one-seventh,  but  there  cau  at  all  events  be  no 
question  that  it  is  very  desirable,  and  especially  so 
at  the  present  time,  to  decrease  by  this  amount  the 
quantity  of  salt  cake,  hydi-ochloric  acid,  manganese, 
lime,  potassium  chloride,  fuel,  and  labour  required 
per  ton  of  chlorate  made.  And  this  reduction  by 
one-seventh  of  the  cost  of  production,  less  the  cost 
of  packages  aud  of  carrying  on  the  operation  of 
refrigeration,  will  be  the  measure  of  the  value  of  our 
process. 

Chlorate  makers  will  all  know  the  cost  of  producing 
that  article.  It  will  vary,  no  doubt,  somewhat 
according  to  circumstances.  We  will  therefore  con- 
sider only  the  cost  of  carrying  on  the  refrigerating 
process  necessary  to  obtain  this  increased  production 
of  one-seventh.  In  the  first  place,  there  is  the  cost 
of  the  apparatus,  and  that  will  of  course  dei^end 
upon  the  quantity  of  mother-hquor  to  be  dealt  with. 
It  may  be  useful  to  say  that  we  calculate,  to  deal 
with  the  liquors  resulting  from  a  weekly  manufac- 
ture, not  including  the  amount  recovered,  of — 

,_.         ,,      ,,(■      refrigerating       ")  6  tons  ice  per  day  is 
10  tons  cl.lorate  ^  apparatus  equal  to  i  requirrd. 

S  ..  .,  ..  .T 

.">  „  „  ..  i 

We  must  add  to  the  cost  of  the  refrigerating 
apiJaratus  that  of  the  two  tanks  and  circulating  coils, 
&c.  ;  but  it  would  perhaps  convey  a  better  idea  of 
the  jiossible  cost  of  the  plant,  to  say  that  we 
calculate  that  an  expenditure  of  1,20(1?.  is  ample  to 
provide  for  the  treatment  of  liquors  resulting  from  a 
manufacture  of  10  tons  chlorate  per  week,  and  for 
half  that  quantity  it  need  not  be  much  more  than 
half  that  sum. 

The  labour  necessary  to  carry  on  the  refrigerating 
process  can  in  no  case  amount  to  more  than  the 
wages  of  two  men  to  attend  to  the  apparatus  ;  but  iu 
most  cases  no  extra  labour  whatever  will  be  reipxired, 
as  some  of  the  existing  staft'  (the  octagon  men,  for 
instance)  can  give  the  amount  of  attention  necessary 
to  keep  the  apparatus  working  smoothly. 

To  assume,  for  the  sake  of  example,  that  it  is 
desired  to  deal  with  the  liquors  resulting  from  a 
manufacture  of  10  tons  chlorate  per  week,  not 
including  the  amount  recovered,  the  cost  of  refrige- 
i-ation  would  be  somewhat  as  follows :  — 

£     s.  ,1. 
Interest  and  depree.iatiou  on  1,^1)0/.  at  10  per  cent. 

for  M  working  weeks 2    s    0 

lioss  of  ammonia,  say  10/.  per  annum  do.,  do 0    'i    0 

Fui'l.  at  J  cwt.  per  liour  =  6  tons  C  cwts.  per  week. 

atr,.« Ill    0 

Oil  and  stores,  say,  per  week 0    1    0 

AVaf^es.    None  cvtj'a  required. 

WatiT  for  cooling,  650  galls,  per  hour,  availalile  for 

ullu-r  purposes.  

Total  cost  per  week 4    .i    0 


Thus  we  have  an  increased  production  of  one- 
seventh — on  10  tons  equal  to  1  ton  8  cwts.  2  qrs  , 
for  an  expenditure  of  4/.  5s. — a  result  which  we 
think  will  compare  very  favourably  with  those  claimed 
for  more  ambitious  processes  wliich  have  been  tried 
to  reach  the  same  end,  namely,  to  reduce  the  loss  of 
chlorate  of  potash  inherent  to  its  manufaotiue,  on 
account  of  its  solubility  at  ordinary  temperatui-es. 


DISCUbSIOX. 

Dr.  HuKTEH  said  it  was  one  of  the  most  practical 
papers  they  had  had  that  session.  It  dealt  with  a 
new  process,  aud  a  very  important  one  evidently, 
because  anyone  could  see  that  the  increase  of  one- 
seventh  in  the  production  of  chlorate  was  not 
an  unimportant  item.  He  must  congratulate  Mr. 
Hammill  and  his  friends  upon  having  hit  upon  the 
simple  expedient  of  refrigerating  to  get  so  largely 
an  increased  prodxtction  as  one-seventh  of  chlorate, 
and  he  congratulated  him  also  upon  the  interesting 
paper  he  had  written  on  the  subject  and  on  the 
practical  results  as  shown  in  the  tables. 

Mr.  H.  Bkuxner  said  that  Mr.  Hammill  mentioned 
that  he  found  it  advisable  to  dilute  the  mother-liquors 
before  subjecting  them  to  the  refrigeration  process. 
Now  it  struck  him  that  there  was  a  vei-y  considerable 
disadvantage  in  doing  that,  because  he  must  use  a 
considerable  amount  of  water  which  had  to  be 
cooled  down,  aud  the  cooling  was  an  expensive 
business.  Mr.  Hammill  had  told  them  that  if  the 
mother-liquors  were  refrigerated  without  the  addition 
of  water,  chloride  of  calcixim  would  crystallise  out. 
Well,  of  course,  that  one  would  expect  ;  but  he 
supposed  it  did  not  follow  that  the  chlorate  of 
potash  would  uot  crystallise  out  also  ;  and  if  the 
two  crystallised  out  together,  one  would  naturally 
suppose  that  the  more  concentrated  the  solution  the 
larger  the  quantity  of  chlorate  of  potash  which 
would  crystallise  out.  If  the  two  crystallised 
out  together  aud  were  allowed  afterwards  to  come 
back  to  the  ordinary  temperature,  there  would  be 
sufficient  water  present  to  redissolve  all  the  calcium 
chloride  which  might  have  crystallised  out,  and  there 
would  be  no  difficulty  iu  effecting  the  separation  of 
the  two.  It  would  simply  mean  passing  the  mixture 
of  calcium  chloride  solution  and  chlorate  of  potash 
crystals  through  the  centrifugal. 

Mr.  E.  Cakky  had  imderstood  Mr.  Hammill  to  say 
that  on  a  production  of  10  tons  per  week  of  chlorate 
the  cost  of  his  process  was  4/.  o.'.-.  ;  that,  he  presumed, 
was  the  cost  of  refrigeration.  Would  INIr.  Hammill 
put  that  into  terms  of  ice  aud  say  the  number  of 
tons  of  water  at  32^  F.  converted  into  ice  at  32'  F. 
for  this  4/.  5s. 

Dr.  J.  Campbell  Brown  asked  whether  Mr.  Hammill 
knew  whether  the  specific  heat  of  the  solution  was 
much  low'er  than  that  of  water. 

Mr.  Hammill,  iu  reply,  assui-ed  Mr.  Brunner 
that  the  increase  in  the  bulk  of  the  liqxiors,  owing 
to  the  dilution  with  water,  was  very  slight.  The 
degrees  Twaddle  between  which  calcium  chlori<le 
came  out  and  when  it  chd  not,  varied  very  slightly. 
At  72'  Tw.  they  did  not  get  any  CaCl;  down 
at  10'  F.,  whilst  at  74'  Tw.  it  came  down  at  8'  F. 
The  dilution  necessary  to  bring  the  liquors  to  a 
safe  jjoint  was  therefore  inconsiderable.  If  the 
liquors  -were  not  diluted  there  would  be  a  pasty 
mass  of  mixed  crystal,  which  would  be  more 
difficult  to  deal  with,  and  cost  more  trouble  and 
more  expenditure  to  separate,  than  diluting  the 
liquors  iu  the  first  instance  would  give  rise  to. 
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In  reply  to  Mr.  Carey,  of  cduibo  they  wouUl  iimler- 
BtAUil  tlu'y  did  not  luake  ice,  luul  Imil  none  of  the 
ostcnsive  itpplinuces  necessary  for  niiikiiig  iiml 
8toriii|];  hobd  ioe,  nor  the  oxponsc  of  linudliiiK  it. 
What  be  spoko  of  was  rotrigeniting  powor  ici\i;il 
to  the  iiiauufactnro  of  (>  tons  of  ico  per  day,  and 
Mr.  Carey  would  be  quite  correct  in  sayiug  tbat  the 
figure!*  mentioned,  4/.  Sf.,  represented  the  cost  of 
refrigerating  power  eqiuil  to  30  tons  of  ice  per  week. 
The  fuel,  i  cwt.  per  hour,  was  not  a  large  item,  and 
as  to  the  loss  of  ammonia,  the  makers  of  the  refrige- 
rating apparatun  guaranteed  the  K)ss  to  be  not  more 
tlmn  5/.  per  aniunn,  but  be  liad  thought  it  safe  to 
put  it  down  at  10/.  Tlie  total  cost  came  to  about 
'2s.  -tf/.  per  ton  of  ice-producing  power.  He  might 
mention  that  be  bad  heard  of  a  contract  being 
entered  into  by  some  makers  of  refrigerating  ma- 
chinery to  erect  an  ico  plant  and  work  it  for  V2 
montlis.  They  to  bo  paid  'in.  iil.  per  ton  of  ice 
produced  in  the  tanks,  of  course  not  to  be  charged 
with  the  handling,  storing,  or  distribution  of  it. 
He  WHS  also  informed  that  the  contractors  would 
make  a  profit  at  this  tigui-e.  In  thanking  them  for 
the  kind  reception  given  to  his  paper  he  nmst 
acknowledge  that  bo  bad  the  co-operation  all  through 
of  Mr.  Wyldo  and  Mr.  Auer ;  only  one  of  them 
could  read  a  paper,  but  they  had  all  been  associated 
in  the  investigations. 


i¥lanrl)ti5trr  ^rrtiou. 


Chairman  :  Edw.  Sclmnck. 
Vice-Chairman  :  G.  II.  liailey. 
Commiftc- : 
J.  -VitKi'U.  I        I.  Lfviiistcin. 

C.  .\.  Burglmnit.  Sir  H.  E.  Uostv.e.  M.l". 

R.  r.  CnrpenttT.  C.  Truby. 

11.  Ciiiuislmw.  '        D.  Walson. 

J.  GrOMsinanii.  T.  Wnrdle. 

}'.  Hart.  H.  Winser. 

Hon.  Local  Secretary  : 
3.  Carter-Bell,  Baakficld,  The  Clitf,  Higher  BruuKhton,  Manchester 


Notire-s  of  irapers  and  communications  for  tliu  meetings  to  be 
sent  to  the  I^oail  Secretary. 


Meeting  Iteld  Tuesday,  March  hth,  1889. 


PR.  BAILEY    1!J   THE    CII.4Ifl. 


RESINOUS    CONSTITUENTS 
CAOUTCHOUC. 


OF 


HY  nriiEKT  i..  TEnny,  a.i.c. 

It  lias  been  shown  by  Spillcr  (Jour.  Chem.  Soc.  '2], 
iii  ,  4-tl  tliat  decayed  iniba-rul)ber,  or  that  which 
has  undergone  atmospheric  oxidation,  consists  in 
part  of  a  hard  resin  containing  27  per  cent,  of 
oxygen.  Rurghardt  (this  Journal,  1883,  189)  stated 
that  Spiller's  resin  was  iin  acid,  was  soluble  iu 
alcohol,  ether,  and  benzene,  and  formed,  with 
alkalis,  soaps  soluble  iu  cold  water.  He  also  stated 
that  another  resinous  body  was  produced  liy  the 
oxidation  of  india-rul)ber,  wliich  liad  ditl'erent  pro- 
perties from  tlie  above,  being  insoluble  in  alcohol, 
ether,  and  benzene,  and  not  being  snponitied  by 
alkalis.  Hurghardt  further  faid  that  sound  india- 
rubber,  wliicb  miglit  ccjiitain  up  to  ',',  per  cent,  of  tiie 
soluble  rcsiu,  never  coutaiiitd  any  of  the  insoluble. 


Having  had  the  opportunity  of  examining  chemi- 
cally both  the  raw  and  manufactured  rubber,  it 
seemed  of  interest  to  add  a  contribution  to  the 
meagre  literature  at  present  published  on  this 
subject. 

I  prefer  to  limit  the  word  caoutchouc  to  the  hydro- 
carbon CiiiH,,;,  aiul  to  tisc  the  word  india-rubber,  or, 
more  shortly,  rubber,  for  all  other  purposes.  It  is 
well  known  that  tlui  various  qtialities  of  rubber 
which  are  imported  to  England  have  a  very  diii'erent 
{•ommercial  value  according  to  the  proijortion  of 
sand,  water,  rosin,  albtimen,  S:e.  contained  iu  them. 

The  information  already  jniblished  concerning 
those  impurities  is  of  a  very  general  charactei',  and 
no  detailed  analyses  are  given. 

To  the  statement  that  the  difference  in  value  of 
the  rubber  is  due  to  the  imptirities  c<nitained,  it 
mtist  bo  adiled  that  it  does  not  seem  to  have  been 
provetl  whether  there  is  any  molecular  difl'erence  iu 
the  hyilrocarlion  as  obtained  from  the  various  species 
of  trees  ;  the  tirni  elastic  l'ar:i  might,  if  mixed  with 
the  foreign  matter  that  accompanies  the  African  or 
Asiatic  varieties,  lose  its  best  properties. 

The  processes  of  washing  which  the  raw  rubber 
goes  through  serve  to  free  it  from  most  of  the  im- 
purities excepting  the  resins,  which,  of  com'se,  are 
unacted  upon  by  water.  It  is  to  these  latter  that  I 
wish  to  draw  sjiecial  attention,  the  object  of  this 
paper  being  to  show  the  points  of  resemblance  and 
lUll'erence  between  those  resins  naturally  occurring 
in  the  soiuid  rubber  and  those  which  are  formed  at  a 
later  period  by  the  oxidation  of  the  hydrocarbon. 

Generally  speaking,  the  value  of  raw  rubber  is 
inversely  as  the  amount  of  resin  contained,  wiiile  in 
manufactured  rubber  the  amount  of  resin  has  been 
taken  as  a  direct  indication  of  the  degree  of  oxidation. 
It  will  lie  seen  that  the  latter  test  would  be  erroneous 
if  any  (Quantity  of  natural  rcsiu  was  contained  in  the 
rubber  under  examination.  The  resin  extracted 
should,  therefore,  be  examined  further  to  ascertain 
its  origin. 

Tl:e  results  of  resin  estimations  made  at  various 
times  have  been  collated,  and  are  given  in  Table  I., 
together  with  the  melting  points  and  physical 
nature. 

Table  I. 


Name 
of  Rubber. 


i'cr  Cent,  o.* 
Resin. 


M.P.^C. 


Remarks 


r.int 

1-2 

' 

Dark  brnwn  colour,  soft 
and  sticky. 

CcirA j 

]•» 

2 

Yellow  colour,  soft  and 
iiticky. 

Cohiml>ian 

2-5 

.. 

Brown  colour,  dry. 

Jlozanibiquc . . 

:i-ii 

18 

Yellow  colour,  pltitinous. 

Rio  Janeiro... 

5-s 

U4 

Hjird,  jiowdery.  coluur 
yellow  to  while. 

Madagascar... 

IVl 

Sierra  I.eone . .  ' 

7'  t 

IJrowii  colour,  coiitnined 
a  fflutinoiis  body. 

IJorneo 

7-11 

28 

Lifrlit  brown  colon  %  soft. 

.Vssani 

•'  ■'(to 

12 

Yellow,  sticky, 
ilard.  like  si.ellac. 

M«na:abeira... 

10  •.-J 

IvS 

IJrittlc,  brown  colour. 

African  billd) 

18-.J 

38 

Dark  brown  colnur.  of 
various  mcltinp  points. 

„        ..       (2)  ' 

22  •« 

20 

„    flake....  j 

41-2 

21) 

'•               i> 
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The  numbers  were  obtained  after  the  nibber  had 
gone  through  the  processes  of  washing  already 
referred  to. 

It  is  only  in  this  -way  that  comparative  results  can 
be  given  suitable  to  the  purposes  of  this  paper. 

The  resin  was  obtained  by  exhausting  the  rubber, 
cut  into  fragments,  -with  90  per  cent,  alcohol  in  a 
Soihlefs  tube.  After  distilling  ofif  the  alcohol  the 
residue  was  well  washed  with  water  to  remove  some 
nitrogenous  and  saceharine  matters.  By  employing 
a  porcelain  Nickels'  filter  in  connexion  with  the 
vacuum  pump,  the  tedious  operations  of  washing 
and  filtering  were  much  facilitated.  The  aqueous 
solution  on  evaporation  to  di-yness  often  showed 
glucose  by  the  Fehling  reaction.  This  might  ba  due 
to  decomposition  of  natural  gluoosides  from  the  tree, 
or  the  reduction  might  be  caused  by  some  benzoine 
compound.  The  latter  is  very  probable,  especially 
as  tests  of  the  resins  seem  to  show  that  they  belong 
to  the  group  of  aromatic  gum  resins.  The  above 
sweet  substance  has  quite  different  properties  from 
the  methyl-ethers  of  inosite  described  by  Girard 
(Compt.  Kend.  Ixxiii. ,  420)  as  occuning  in  certain 
varities  of  caoutchouc. 

The  melting  point  determinations  are  not  of  much 
value,  as  it  is  clear  that  the  resins  are  mixtures,  and 
also  absorb  oxygen  from  the  air.  The  numbers, 
however,  though -not  absolute,  are  of  comparative 
value.  The  method  adopted  wai?  to  place  the  resin 
in  a  test  tube  containing  a  thermometer,  insert  the 
tube  in  a  beaker  of  water,  and  heat  ou  the  sand- 
bath,  the  point  at  which  the  resin  adhered  to  the 
glass  being  taken  as  the  melting  point.  The  method 
of  "  Curves  of  cooling''*  was  of  no  value  except  as 
indicatiug  that  the  substances  were  not  uniform. 

It  will  be  seen  by  those  acquainted  with  the 
subject  that  the  value  of  the  rubber  is  approximately 
inversely  as  the  per  cent,  of  resin  as  mentioned 
l^reviously.  All  the  varieties  of  rubber  examined 
contained  resins  mostly  peculiar  to  themselves. 
These  have  not  yet  all  been  examined  in  detail,  and 
the  further  remai-ks  on  their  chemistry  will,  in  this 
paper,  be  limited  to  the  Para,  Eio  Janeiro,  and 
African  ball  products.  The  very  name  of  resin  is  a 
warning  against  assigning  formulfe,  yet,  though  no 
theoretical  interest  attaches,  the  ultimate  analysis  is 
of  importance  as  showing  the  difference  of  constitu- 
tion from  the  oxidation  products  already  mentioned. 

C'omhusiion  of  Rio  Resin  with  CitO. 

The  resin  was  washed  with  potassium  carbonate 
dried  at  100^  C,  and  kept  over  H^SG). 

Grms. 

Wciirht  taken '152 

„      of  HjO  obtained "lio 

.,      oicdo        ■Hi 

Whence — 

Per  Cent. 

Uarl>oii 73"  72 

Hydrogen 10-59 

Oxygen IS"  69 

lOO-oii 

Combustions  of  African  ball  resin  gave  oxygen 
13  to  11  per  cent.,  showing  great  diil'erence  from 
Spiller's  resin. 

rroperties  of  Resins. 

Sohililitij.—  Ail  the  natural  resins  examined  are 
soluble  in  alcohol,  ether,  chloroform,  benzene,  and 

CS;. 

•  Bouis.  Ann.  Cliim.  Pbys.  fS],  41, 132. 


Para. — This  is  a  mixture  of  soft  resin  with 
phenolic  compounds  from  wood  tar,  produced  by  the 
smoking  process.  This  resin  is  characteristic  of 
Para  nibber. 

African  Ball. — By  the  potash  fusion  test,  Hl;isiwetz 
and  Barth  (Annalen,  139,  --o),  it  yields  a  jihenol 
ether,  and  gives  off  an  aromatic  vapoiu-.  It  is 
insoluble  in  alkaline  carbonates.  Fuming  nitric  acid 
yields  other  resins,  and  ultimately  oxalic  acid. 

Soluble  in  petroleum  ether. 

Rio. — By  potash   fusion  yields  a  slight  aromatic 
vapour,  but  no  phenol. 
Alkalis  and  nitnc  acid  same  action  as  the  last. 
Only  slightly  soluble  in  petroleum  ether. 

i       Table  II.  gives  the  potash  and  bromine  absorptions 

i  per  cent. 

i  No  solid  Br  compounds  were  obtained  from  the 
natural  resins,  but  the  oxidised  caoutchouc  gave  a 
body  insoluble  in  ether ;  this  has  not  yet  been 
analysed.  The  Br  absorption  was  determined  by 
dissolving  the  resin  in  chloroform,  adding  excess 
of  standard  bromine  in  chloroform  (strength  1  cc 
=:  "0.5  grms.  Br)  and  allowing  to  stand  for  a  few 
minutes.  Potassium  iodide  was  now  added,  and  the 
solution  titrated  ^Ith  thiosulphate  after  the  well- 
known  manner. 

For  the  potash  absorptions  the  resin  was  boiled 
with  excess  of  seminormal  alcoholic  potash  and 
titrated  back  with  seminormal  HCl  and  phenol- 
phthalein. 


T.4.BLE  n. 

Besin. 

KHO  Absorption. 

Br  Absorption. 

(Spiller's)  resin  A  ... 
Para  

•20-08 
l>N-50 

129 
46 

.Uri can  Ball 

6-27 
fi-M 

80 
26 

Having  considered  the  natural  resins,  I  now  turn 
to  those  produced  by  the  atmospheric  oxidation  of 
caoutchouc.  These  have  lieen  already  mentioned  at 
the  commencement  of  this  paper,  and  may  be  called, 
for  distinction,  resin  A  (Spiller's),  and  resin  B  (Bnrg- 
hardt).  The  latter  is  said  to  be  insoluble  in  absolute 
alcohol,  though  I  find  a  resin  with  its  properties  in 
the  alcoholic  extract  from  decayed  rubber.  It 
appears  to  undergo  change  on  keeping,  and  to  vary 
in  its  action  towards  alkalis.  It  is  probable  that 
both  of  them  undergo  molecular  change  under 
certain  conditions.  They  were  separated  by  means 
of  benzene,  and  samples  of  both  are  now  on  the 
table.  The  above,  when  mixed  with  natural  resins, 
as  may  occur  in  an  aleohoUc  extract  from  decayed 
rubber,  may  be  separated  by  the  following  method. 

Separation  of  Resins. 

The  alcoholic  extract  of  the  rubber  is  evaporated 
to  dryness  on  the  water-bath.  A  small  quantity, 
■2  grms. ,  is  weighed  out  into  a  tared  test  tube,  and 
boiled  with  benzene.  Kesin  B  melts  and  sticks  to 
the  glass,  when  the  solution  of  the  other  resins  can 
be  poured  off.  After  passing  a  current  of  air  through 
the  test  tube,  it  is  leweighed. 

The  lienzene  solution  is  evaporated  to  dryness, 
and  heated  with  potassium  carbonate  solution  which 
saponifies  resin  A.  Filter  through  a  tared  filter,  dry 
and  weigh.  This  gives  the  natural  resin.  The 
resin  A,  minus  the  per  cent,  of  sulphur,  is  best 
obtained  by  tlifl'erence.     Sulphiu-  is  always  present 
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to  Bomo  pxfent  in  tho  nlcoliolio  oxtrnct  from  vnl- 
ennifcd  nibbpi- ;  it  is  pnsily  rooofjnispil  under  tho 
microscopo  by  the  rhombio  crystals,  poliuisiiig 
BtroiiL^ly.  It  is  estimntpil  by  oxidiition  witli  l'nniin<» 
nitrio  nciil,  nnd  nllowpd  for  in  tho  cnlculntion. 

E.nimph'. — A  mixtiuc  was  mndo  of  127  p;rms.  Eio 
rosin,  and  "ni  grms.  mixed  oxidised  caontC'ho\ic 
resins  =  tSe  per  cent.  Rio  resin,  57 "1  per  eeut. 
A  +  B  resins : — 

Per  Cenl. 

Foiinil :— Rio 41 

Itpsin  1! 23 

Resin  A  +  sulphur 38 

100 

The  subject  of  decay  Lns  been  pfonc  into  Ijy 
Hoft'mann  (Jour.  Chem.  Soc.  It^Ol,  87),  and  W.  A. 
Miller  (ihitL  1805,  273)  for  gutta  porclia,  and  more 
recently  by  ]5urRliardt  (this  .lournal,  1883,  110)  and 
W.  Thomson  (/////?.  1885,  710 1  for  iudia-vnblicr. 
Reference  to  these  papers  shows  that  further  proof 
of  the  injurious  action  of  oxygen  is  not  r('(|uired. 

I  hope,  in  a  future  paper,  to  go  into  tlie  subject  of 
decay,  especially  with  respect  to  tlio  various  vul- 
canising processes.  The  subject  is  one  of  some 
complexity,  and  conclusions  cannot  be  drawii  from 
isolated  analyses  ;  much  depends  on  the  treatment 
the  nibber  receives,  and  tho  conditions  of  its  manu- 
facture. It  is  evident  that  the  process  of  assimilating 
oxygen  is  n  constant  one,  commencing  with  its 
extraction  from  the  tree.  Dr.  Burghardt  has  given 
an  analysis  in  which  the  carbon,  hj-drogen.  and 
sulphur  make  up  the  sum  total ;  thjs  is,  I  think, 
not  of  frequent  occuiTcnce,  as  oxygen  is  rarely 
alisent.  Dr.  Gladstone  informed  me  that,  when 
engaged  in  his  recent  research  (Gladstone  and 
Hibl)ert,  Jour.  Chem.  Soc.  1888,  0)79),  his  great 
difliculty  was  to  get  the  hyilrocarbon  free  from 
oxygen.  By  ]U'ecipitating  the  chloroform  solution 
•n-ith  alcohol,  and  drying  in  a  vacuum,  the  caoutchouc 
obtained  generally  contained  3  per  cent. 

Divers  and  Kawakita  [ibUJ.  ccciv.,  270)  foTind  the 
caotitchotic  obtained  from  "  Ilex  aquifolium "  to 
contain  2  per  cent,  of  oxygen.  These  analyses  con- 
firm my  own  results  made  on  raw  and  masticated 
Para. 

It  is  important  when  investigating  these  resins  to 
be  sure  that  the  icrminns  a  quo  oi  the  nibber  was 
really  a  tree,  because,  in  these  progressive  days,  it  is 
possible  to  meet  with  rabber  which  never  has  had 
any  botanical  connexion.  I  am  at  present  extending 
Dr.  Gladstone's  researches  on  Para  caoutchouc  to 
the  African  and  Asiatic  imports. 

In  conclusion,  I  must  express  my  thanks  to  Messrs. 
Chas.  Jlacintosh  and  Co.  for  facilitating  the  production 
of  this  paper. 


ESTIMATION  OF  IRON  IN  WATER. 

BY   J.  CAKTER  BELI,,  A.K.S.M.,  P.I.C,  ETC. 

In  a  water  case  in  which  I  was  engaged  some  months 
since,  this  question  was  asked  in  court :  How  much 
iron  may  a  river  water  contain,  and  yet  be  fit  for 
bleaching  purposes  ?  An  eminent  water  analyst  was 
in  the  witness  box  ;  he  made  reply,  from  0  1  to  0  2  of 
a  grain  to  tho  gallon.  Tliis  gentleman  could  have 
had  no  experience  in  Ideaching,  or  he  could  not  have 
f^ven  such  an  absurd  statement.  I  think  I  may 
safely  assert  that  no  river  water  in  the  kingdom 
contains  so  large  a  quantity  of  iron  as  O'l  of  a  grain 


to  the  gallon,  of  course  chalybeate  springs  excepted, 
and  even  if  these  were  to  run  into  a  river  the  iron 
would  soon  be  deposited.  Tho  case  in  which  I  was 
engaged  was  where  a  iirm  of  bleachers  brought  an 
action  against  a  firm  of  dyers  who  were  six  miles  up 
the  river.  The  complaint  was  that  waste  dye  waters 
containing  iron  were  thrown  into  the  river,  and  this 
polluted  water  found  its  way  into  the  complainant's 
reservoir.  At  that  time  I  obtained  many  samples  of 
water  from  various  points  of  the  six  miles  course, 
and  I  analysed  several  hundred  samples  of  water  for 
iron,  and  in  no  one  case  when  the  sample  was  taken 
about  a  mile  from  the  offending  works  could  I  find 
an  amount  of  iron  equal  to  0  1  of  a  grain  to  the 
gallon,  and  I  need  not  say  that  the  quantity  found  at 
the  point  named  would  be  iutinitesimally  small  by 
tho  time  it  arrived  at  the  complainant's  works.  The 
judge  seemed  greatly  impressed  with  one  of  the 
complainant's  experts,  who  gravely  informed  his 
Lordship  that  when  the  iron  was  once  put  into  the 
water,  the  iron,  being  indestructible,  must  of  necessity 
come  down  to  the  complainant's  works  and  do  the 
damage  which  was  alleged.  It  would  have  been 
fairer  on  the  jiart  of  this  witness  if  he  had  said  that 
tho  iron  in  the  water  at  complainant's  works  was  no 
more  than  is  found  in  the  Thames,  Severn,  or 
any  other  great  river  in  England,  which  may  vary 
from  one  part  in  five  millions  to  one  part  in  seven  or 
ten  millions. 

The  process  I  adopted  for  the  estimation  of  tho 
iron  was  a  very  considerable  modification  of  Dr. 
Carnelley's  method,  of  which  he  read  an  account 
before  the  Manchester  Literary  and  Philosophical 
Society  in  1874.  This  colorimetric  method  is  not  new 
for  a  paper  was  publishod  in  1871  by  H.  Kheineck  in 
Dingler's  Polytechnisches  Joumal  on  the  estimation 
of  iron  in  liquids  used  in  dye  works. 

Seventy  cc.  of  the  water  were  evaporated  to  dryness 
in  a  platinum  dish,  the  residue  gently  ignited  to 
burn  off  organic  matter.  One  cc.  of  pure  nitric  acid 
were  then  added,  and  allowed  to  flow  over  all  the 
residue.  The  nitric  acid  was  evaporated  off  on  the 
water-bath.  The  residue  was  again  moistened,  this 
time  with  1  cc.  of  a  10  per  cent,  solution  of  hydro- 
chloric acid,  alioTit  5  or  10  cc.  of  distilled  water  added, 
warmed  on  a  water-bath,  and  the  solution  filtered  into 
a  50  cc.  Nessler  tube.  The  filtrate  was  made  uj)  to 
50  cc.  This  50  cc.  must  be  poiu'ed  into  another 
50  cc.  tube  containing  1  cc.  of  freshly  made  ferro- 
cyanide  solution.  To  this  mixture  1  cc.  dilute  nitric 
acid  was  added  ;  this  is  then  compared  with  a  tube 
containing  a  known  weight  of  iron. 

Standard  solution  of  iron  :  1  cc.  =  '001  of  iron. 

This  is  made  by  taking  the  purest  and  finest  iron 
wire,  dissolving  in  nitrohydrochloric  acid,  evaporating 
to  dryness,  taking  up  with  a  slightly  acid  solution  of 
hydrochloric  acid.  I  consider  this  preferable,  as 
it  is  more  stable  than  the  sulphate  of  iron  and 
ammonium. 

Standard  ferrocyanide  :  1  part  of  salt  in  25  parts 
of  water. 

Standard  nitric  acid :  50  cc.  of  strong  acid  made 
up  to  litre. 

Standard  hydrochloric :  100  cc.  of  strong  acid  made 
up  to  litre. 

It  is  absolutely  necessary  that  a  blank  experiment 
be  made  with  piu-e  distilled  water ;  if  a  slight  blue 
colour  is  obtained,  a  correction  can  then  be  made  in 
estimating  the  iron  in  the  sample  of  water. 
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JlH.    T.    ■«■.    STUABT   IN    THE    CHAIK. 


ON    GAS. TESTING    AND    SAMPLING 
APPAKATUS. 

BY    J.  E.  STE.4D. 

Several  times  dui-iuK  the  last  ten  years  I  have  made 
communications  to  the  Iron  and  Steel  Institute,  de- 
scribing various  forms  of  gas-testing  apparatus 
which  I  have  designed  for  the  ijvu'pose  of  examining 
the  gases  from  blast  and  other  furnaces,  and  it  is 
my  intention  this  evening  to  exhibit  and  describe  the 
apparatus,  which  has,  however,  undergone  consider- 
able improvement  since  attention  was  first  drawn 
to  it. 

I.  Sampling  of  Gases.        ' 

When  it  is  required  to  sample  gas  which  is  con- 
stantly changing  in  composition,  such  as  is  the  gas 
from  all  furnaces  or  fires  using  coal  or  coke  as  fuel, 
it  is  impossible  to  obtain  any  average  representative 
portion  of  the  gas  by  simply  drawing  oif  a  single 
pipette  full  by  means  of  the  old-fashioned  pump. 

The  old  system  used  to  be  to  draw  several  of  such 
samples  at  dift'erent  times  over  a  considerable  period, 
and  to  test  each  sample,  and  then  average  the  results 
obtained.  It  was  necessary,  therefore,  to  make 
several  analyses  in  order  to  obtain  an  average  result. 

Mons.  Gruner  describes  a  better  method,  by  which 
a  large  vessel,  filled  with  mercury,  is  used  to  collect 
the  sample.  The  vessel  has  a  tap  both  at  the  top  and 
bottom.  The  upper  end  is  placed,  by  moans  of  a 
tube,  into  communication  with  the  gas  it  is  desired 
to  sample,  and  a  receiver  is  placed  below.  When 
both  taps  are  opened  the  mercury  flows  from  the 
vessel,  and  is  replaced  by  the  gas  which  is  thus 
drawn  in.  By  regulating  the  outward  flow  of  the 
mercury,  regular  portions  of  gas  may  be  drawn  in, 
over  any  length  of  time,  and  a  fair  average  sample 
obtained  in  one  bottle. 

The  sampler  which  I  have  designed  is  based  on 
the  same  principle,  but  it  is  so  arranged  as  not  only 
to  take  the  sample,  Ijut  also  to  take  the  place  of  the 
old  form  of  gas  pipette.  It  is  in  mo.st  compact  and 
portable  form,  and  may  be  enclosed  in  a  suitable  case. 
It  can  bo  placed  on  the  ground,  or  hung  uj)  on  the 
side  of  a  gas-flue  or  wall  to  draw  in  the  gas,  and  left 
to  itself  after  once  starting  it. 


Witli  the  help  of  a  diagram  the  working  of  the 
apparatus  will  be  readily  understood. 

Fiff.  1. 


H  is  tlte  gas  receiver. 

A  is  the  mercury  reservoir. 

E  and  D  at  the  upper  end  in  communication  with 

the  top  of  the  receiver  are  gas  passages. 
F  and  C  are  mercury  passages. 

In  taking  a  sample  of  gas  the  whole  arrangement 
is  hung  on  the  side  of  the  flue  from  which  the 
sample  is  to  be  drawn. 

The  mercury  reservoir  is  raised  and  placed  on  the 
shelf  B,  and  the  taps  C  and  D  are  opened.  The 
air  in  the  vessel  H,  thus  driven  out,  is  completely 
replaced  by  mercury. 

The  tap  C  is  now  closed,  and  the  reservoir  lowered. 
The  tube  communicating  with  the  flue  is  then  con- 
nected to  the  limb  E,  and,  after  opening  the  taps  E 
and  D,  the  gas  is  sucked  right  through  the  upj^er 
tubes,  by  which  means  any  air  that  may  be  present  is 
drawn  out  of  the  tube  connexions. 

As  soon  as  this  is  done,  the  tap  D  is  closed,  and 
the  opening  at  the  top  of  the  resei-voir  A  having 
been  placed  under  the  tap  F,  the  latter  is  opened, 
and  tlie  mercury  allowed  to  flow  into  A  at  any 
desired  speed.  As  the  quantity  of  gas  flowing  into 
the  collector  is  the  same  as  the  quantity  of  mercury 
flowing  out,  it  will  be  clear  that  the  former  can  be 
regulated  to  the  greatest  exactness  by  measuring  the 
merciu'y  as  it  flows  out  in  a  graduated  tube,  noting 
the  time  reiiuired  to  pass  10'  cc.  mercury,  and  com- 
paring this  with  the  whole  contents  of  the  vessel  H, 
and  tlie  period  over  which  the  sample  is  to  be  taken. 

If  it  is  desired  to  keep  the  sample  for  some  time 
before  testing,  the  passages  in  the  upper  tubes  must 
be  filled  with  mercury  by  inverting  the  apparatus 
and  opening  the  taps  for  a  moment. 

The  sample,  when  complete,  can  be  taken  to  the 
laboratory,  the  reservoir  A  placed  upon  B,  and  the 
taj)  0  opened. 
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Wlion  tlio  priis-testiiip  iippiiiiitns  is  reiitlv  to  receive 
it,  the  tap  I)  is  opened,  iiml,  after  a  certain  aniduut 
of  tlio  fnis  lias  thorouKlily  expelleil  tlie  air  from  the 
lube  ]),  it  is  oonneotoil  directly  to  the  apparatus, 
iind  the  ueces&iry  ((uantity  is  drawn  ofl'fcir  analysis. 

In  examining  blast-fiirnaco  tines,  it  is  always  I'onnd 
that,  when  taking  au  averaj;o  sample,  the  amount  of 
dust  is  so  Kr<^>'t  tl'at  the  ends  of  the  small  tubes 
inserted  are  fre<iiu'ntly  choked  up.  It  has  been  my 
practice,  therefore,  to  cover  the  eud  of  the  inserted 
tnl)e  witli  asbestos,  and  the  asbestos  with  copper- 
wire  giiuze.  Uy  this  means,  although  the  ganzo 
gets  covered  with  dust,  the  gaa  passage  is  always 
maintained. 

In  the  apparatus  most  recently  made  by  Messrs. 
!Mawson  and  Swan,  the  vessel  H  is  lirmly  secured  on 
the  stand,  and  both  the  stands  B  and  G  are  made 
iuto  trays,  to  prevent  any  loss  of  mercury. 

As  iu'nll  other  glass  gas  apparatus,  it  is  imperative 
that  the  taps  be  removed  when  not  in  use. 

In  sampling  blast-furuiice  ga.'^es,  it  may  fairly  be 
nssumed  that  the  gas  at  any  point  across  the  section 
of  a  flue  is  approximately  the  same  at  any  moment  ; 
in  other  words,  that  there  is  no  disposition  for  car- 
bonic acid,  or  any  constituent,  to  concentrate  itself 
near  the  walls  or  centre  of  the  gas  passage.  This 
being  the  case,  a  small  tube  may  be  inserted  at  any 
ilistance  iuto  the  tine,  with  the  certainty  of  obtaining 
nn  average  sample. 

With  some  other  gases  it  is  very  diflPerent.  In  the 
gases  from  boiler  fires,  for  instance,  at  one  time  the 
tire-grate  will  be  bare  on  one  side  or  other,  and  a 
brisk  cm-rent  of  air  will  I)e  passing  along  that  side, 
and  will  refuse  to  perfectly  mix  with  the  other  gases 
before  it  passes  to  the  chimney.  If,  then,  the 
sample  was  itawn  from  one  side  of  such  a  flue,  it  is 
clear  that  an  erroneous  sample  would  be  obtained. 
In  taking  samples  in  cases  of  this  class,  a  long  slit 
tube  should  be  used,  which  should  be  placed  right 
across  the  central  part  of  the  flue.  If  it  is  practicable, 
two  such  tul)es  at  right  angles  would  be  preferable, 
the  gas  being  drawn  off  at  the  centre. 

It  is  really  a  voiy  difHcult  matter  to  obtain  fair 
samples  of  waste  gases  in  some  cases,  especially 
when  they  are  below  the  atmospheric  pressure. 

Sometimes,  at  the  chimney  end  of  the  boiler, 
there  are  fixed  loosely-fitting  draw-dampers,  and 
large  quantities  of  air  are  drawn  into  the  flue,  or  near 
to  the  end  of  the  boiler. 

In  such  a  case  all  these  openings  should  bo  plastered 
up  with  clay  before  attempting  to  take  a  sample. 

In  other  cases,  owing  to  bad  masonry  or  other 
causes,  air  finds  its  way  in,  in  spite  of  all  precautions. 

In  sampling  the  gases  from  portable  engines,  the 
smoke. box  door  should  be  carefully  luted  up,  so  as 
to  avoid  any  entrance  of  air,  and  the  sample  should 
be  drawn  off  near  the  funnel,  through  a  slit  tulic, 
bent  into  a  circle,  so  as  to  surround  the  e.xliaust-pipe. 

Til  all  cases  the  intelligence  of  the  operator  must 
be  used,  so  that  the  lubes  may  be  in  such  a  position 
as  to  receive  an  average  sample. 

II.  Gas-Tesdii'/  Aitparatim. 
The  original  form  consists,  as  you  will  see  from 
the  diagram  annexed,  of  a  eudiometer  tube,  the 
upper  end  of  which  is  joined  at  right  angles  to  the 
capillary  tiibe  A  E,  furnished  with  taps,  one  on  each 
side  of  the  eudiometer.  This  part,  when  detached. 
has  the  appearance  of  tlie  letter  T.  Platinum  wires 
are  fixed  in  the  upper  part  of  it.  for  the  ignition,  by 
the  electric  spark,  of  the  combustible  gases.  The 
lower  end  is  di'awn  out  to  a  small  diameter,  and  it 
communicates  ibrectly,  by  means  of  an  india-rubber 
connexion,    with   the    mercui-y   reservoir   C,   which 


slides  perpendicularly  between  two  grooved  parallel 
guides,   and,   by   means  of  the  Tpicce   1.  with  the 


Fifj.  a. 


tube  G,  which  is  of  the  same  diameter  as  the  eudio- 
meter tube,  and  placed  parallel  with  it  at  the  right. 
The  latter  communicates  with  the  air  by  the  small 
tulie  H.  The  tube  E  communicates  directly  with  tlie 
single  absoi-ption  tube  F. 

B 
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The  tube  A  on  the  left  of  the  eudiometer  is  used 
to  receive  the  sample  of  gas,  and  also  the  oxjgen  or 
hydrogen  -n-hich  may  be  required  for  the  analysis. 
In  front  of  the  apparatus  is  a  sliding  sisirit-level,  to 
assist  in  adjusting  the  level  of  the  mercury  in  the 
tubes  D  and  G,  and  also  for  reading  ofi'  the  volume 
of  the  gas. 

Both  the  eudiometer  tube  D  and  the  parallel  tube 
G  are  siu-rounded  by  a  vessel  containing  water,  for 
maintaining  a  constant  temi^erature  of  the  gas 
enclosed. 

A  small  bichromate  battery  of  two  or  three  cells, 
a  riuhmkorif'B  coil,  and  a  feiv  yards  of  connecting 
■wire,  complete  the  apparatus. 

Before  using  the  apparatus  it  is  necessary  to 
calibrate  the  eudiometer  tube.  This  is  effected  by 
first  filling  it  comj)letely  with  mercury,  and  after 
closing  the  lower  india-rubber  connecting  tube  with 
a  screw- cUi),  and  the  T-piece  I  being  withdrawn, 
successive  portions  of  10  measiu-es  of  mercury  are  run 
out  into  a  glass  vessel  and  weighed  until  the  lowest 
division  iu  the  eudiometer  is  reached,  and  from  the 
weight  obtained  a  capacity  or  calibration  table  is 
constructed. 

Second  Form. 

This  form  differs  from  the  first  in  one  particular 
only,  viz.,  there  are  thi-ee  absorption  tubes  con- 
nected to  the  eudiometer  instead  of  only  one.  Each 
tube  has  an  independent  tap,  so  that  each  can  be 
put  into  communication  with  the  eudiometer  without 
interfering  with  the  other.  The  connexions  are  made 
with  india-rubber  tubing. 


Third  Form. 

This  apparatus  (Fig.  3)  which  is  an  important 
departure  from  all  existing  gas-testing  devices,  is 
designed  so  as  to  rapidly  and  accurately  test  gases 
of  the  most  complex  kind.     The  laboratory  vessels, 

Fiff.  3. 


as  will  be  seen  from  the  diagrams,  are  increased  to 
six  in  number,  and  are  capable  of  being  revolved  on 
a  suitable  turntable,  ami  by  a  special  \erj  simple 
device  connected   to   the   eudiometer  tube,  so  that 


six  different  reagents  may  successively  be  brought 
into  communication  with  the  gas  under  examina- 
tion. Instead  of  the  steel  face-plates  and  screw 
clamps  used  by  Dr.  Frankland,  or  india-rubber 
connexions,  the  eudiometer  tube  and  each  of  the 
absorptiou  tubes  is  furnished  with  a  solid,  perfectly 
flat,  piece  of  plate  glass  perforated  in  the  centre. 
These  plates  are  firmly  cemented  to  the  tubes  by  a 
suitable  cement. 

The  face  of  each  plate  is  slightly  smeared  with 
olive  or  other  oil,  and  when  it  is  desired  to  connect 
two  tubes  two  face-plates  are  brought  in  conjunction 
and  are  pressed  together  by  means  of  the  little 
spring  clamp  illustrated  in  Fig.  i. 

FijT.  4. 


The  new  connector  can  be  readily  used  with  the 
first  apparatus  described,  and  with  all  gas-testing 
apparatus  made. 
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The  Fifth  Meeting  of  the  Session  was  heUl  in  the 
Societien'  Rooms,  2o7,  Bath  Street,  Gh.iKgow,  on 
Tuesdivj,  5/A  March  1889. 


MK.   E.  C.  C.  STASrOHD    IN    THE    CIIAIH. 


size  and  luminosity ;  Init  liy  mixinp;  air  with  gas 
before  iguitiou,  the  three  portions  of  a  tlamo  lu-e 
reduced  to  two,  with  a  cousidenibhi  reduction  in  tlio 
luminosity  of  the  Hame.  The  combustion  l)ecomes 
comijlete  at  an  earlier  period,  and  tlie  luminous  cone 
has  the  same  character  as  the  mantle  in  the  foi-mor 
case. 


ON    FLAME. 

BV    Y.    3.    EOWAX. 

The  subject  of  flame  possesses  considerable  interest 
from  a  technical  point  of  view,  because  the  questions 
connected  with  its  nature  and  propagation  enter  into 
our  imderstanding  of  several  problems  which  are  of 
first-rate  importance  to  practical  apiilications  of 
science. 

The  nature  of  flame  and  the  temperature  which 
results  from  its  existence  bear  directly  upon  our 
application  of  fuel  and  on  the  intensity  of  the  heat 
which  we  produce  by  combustion.  The  velocity  of 
ignition  is  a  matter  which  in  several  ways  is  closely 
connected  with  the  safe  worldng  of  collieries ;  and 
recent  research  has  shown  us  that  the  principles  of 
gas-engine  practice  embrace  considerations  alike  of 
the  nature,  temj)erature.  and  propagation  of  flame. 

In  the  following  remarks  the  author  aims  merely 
at  setting  forth  some  of  the  general  principles  of  the 
subject,  without  making  any  specific  application  of 
them  to  the  important  problems  indicated. 

l<:afurc  o/jP/iWi-'.— What  is  flame  .»  Dr.  Mills  has 
remarked  that  a  flame  may  be  regarded  as  volatile 
matter  undergoing  chemical  change  at  a  visibly  red 
heat  ;  and  Dr.  Percy,  with  more  minuteness,  says  : 
"  Ordinary  flame  is  gas  or  vapour  of  wliieh  the 
surface,  in  contact  with  atmospheric  air,  is  burning 
with  the  emission  of  light." 

These  definitions  leave  little  to  be  desired,  as  they 
properly  direct  attention  to  i-inihililtj  rather  than  to 
temperature,  and  to  the  fact. that  the  2'resence  of 
combustible  (jas  or  vapour  is  a  necessary  condition 
to  the  existence  of  flame.  We  may  have  a  solid, 
such  as  iron,  magnesium,  or  carbon,*  burning  in 
oxygen  or  air,  at  a  high  temperatiu'e,  with  brilliant 
incandescence,  or  glowing,  but  without  flame,  whilst, 
on  the  other  hand,  the  flame  of  boric  methide  shows 
that  flame  maj-  exist  without  a  high  temiieratiue. 

Flames  ai'e  usually  regardfd  as  simple  or  com- 
pound, according  to  the  number  of  products  wliicli 
result  from  them.  Those  which  are  ordinarily  used 
in  the  arts  and  manufactures  are  compound  flames. 

From  the  foregoing  definition  of  flame,  it  will  be 
readily  understood  that  all  flames  are  more  or  less 
hollow  in  stnictuie.  In  the  centre  is  a  space 
occupied  by  unconsumed  gases  ;  surrounding  that  is 
the  luminous  portion  of  the  flame  ;  and  outside  of 
all  is  the  non-luminous  part,  or  "  mantle,"  as  it  is 
called.  The  unconsumed  inflammable  gases  can  be 
collected  from  the  centre  of  the  flame  and  afterwards 
ignited,  and  the  mantle  can  be  rendered  more  visible 
(according  to  Bloxamf)  by  burning  sodium  near  the 
flame,  when  the  mantle  will  ac<iuire  a  strong  yellow 
tinge. 

In  a  blowpipe  flame,  the  same  construction  is 
observed,  the  flame,  however,  being  diminished  in 


*  This  is  truf  of  single  pieces  df  carbon— a  ma-ss  of  carl)on  burning 
in  air  or  oxyKen  Kciierully  slio.vs  a  laml>ont  liluo  llanie  on  tlic 
surface,  which  is  due  to  the  burning  of  corbonio  oxide,  CO,  formed 
by  the  reduction  o(  I  lie  carlx)nic  anhydride,  COj,  in  its  passage 
through  the  glowing  carbon. 

t  "  Chemistry,"  edition  1867,  p.  9B. 


Temperaiure  and  Propagation  of  Flame. — Some 
interesting  obsiu-vations  made  by  Deville*  on  the 
flame  of  carbonic  oxide  burned  with  oxygen  show 
the  chemical  composition  of  the  gases  at  various 
parts  of  the  flame.  He  found  that  when  a  mixtiu'e 
of  carbonic  oxide  and  oxygen  in  the  combiuiug 
proportions  (2  vols.  CO  to  1  vol.  O)  was  allowed  to 
issue,  under  a  slight  pressure,  from  a  jet  having  an 
area  of  5  square  mm.,  a  flame  of  70  to  100  mm. 
high  was  formed,  consisting  of  an  inner  and  an  outer 
cone.  The  outer  cone,  in  which  combustion  takes 
place,  was  deep  blue  at  the  base  and  yellowish  or 
nearly  colourless  towards  the  apex.  In  the  inner 
cone,  which  was  <inl.v  10  mm.  high,  no  combustion 
took  place,  because  the  rapidity  of  displacement  of 
the  particles  of  gas  was  there  superior  to  the  very 
slow  rate  of  propagation  of  heat  in  the  mixture. 

To  collect  the  gases  from  the  different  parts  of  the 
flame,  a  silver  tube,  pierced  with  a  small  aperture, 
was  placed  across  it  in  the  part  to  be  examined,  and 
the  gases  were  aspirated  by  jiassiug  a  rapid  stream 
of  water  through  the  tube.  '  They  were  thus  quickly 
cooled,  and,  passing  along  the  tube  together  with 
the  water,  were  collected,  by  means  of  a  bent 
delivery  tube,  in  jars  over  water. 

The  following  table  gives  the  results  of  the  various 
observations,  the  first  column  giving  the  positions  of 
the  silver  tube  above  the  orifice  from  which  the 
gases  issued,  the  second  column  the  temperatures 
approximately  at  these  points,  and  the  last  division 
of  the  table  the  composition  of  the  gas  at  the 
different  portions  of  the  flame  : — 




Height 

Corresponding  Temperatures. 

Composition  of  the  Gas. 

above 
Orifice. 

CO. 

0. 

CDs. 

Mm. 
67 

Melting   heat  of  silver,  and 
above 

0-2 

21-3 

78-5 

fi-2 

28"1 

65'7 

n 

Commencing   white    heat   of 

lO'O 

20-0 

70'0 

.•J.i 

White  heat  of  platinum 

17-3 

24-8 

57 -'J 

iS 

Strong  white  heat  of  platinum 

in-4, 

26-5 

54-1 

IS 

Intense  white  heat  of  platinum 

39-0 

25-1 

4o-U 

1.') 

Incipient  fusion  of  platinum  . 

40-0 

33-9 

27-1 

12 

Melting  point  ot  platinum  . . . 

47-U 

30-0 

17-0 

(')IO 

m  10 

Sparkling     of     the     melted 

S5-3 
65-1 

35-3 
,30-5 

!)•! 

Still  higher  temperature 

8-4 

(»)    0 

Ci-4 

33-3 

2-3 

(')  A  little  above  the  apex  of  the  inner  cone. 
(»)  Somewhat  below  the  apox  of  the  inner  cone. 
(')  Original  mixture. 


These  numbers  show  that  the  highest  temperature 
is  at  the  apex  of  the  inner  cone,  or  a  little  below  it ; 
that  the  temperature  gradually  diminishes  towards 
the   apex  of  the  flame  ;  and   that   the   quantity  of 


•  '•  Bull.  Soc.  Chim."  [2],  v.  HI :  also  Watts, "  Diet,  of  Chemistry.' 
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carbonic  anhydride  increases  in  the  same  proportion 
from  tlie  apex  of  the  inner  cone,  -n-here,  at  most, 
two-thirds  of  the  carbonic  oxide  and  oxygen  enter 
into  comliination,  to  the  yertex  of  the  flame  itself, 
■where  carbonic  oxide  can  no  longer  be  detected. 
At  the  apex  and  edges  of  the  inner  cone  the  carbonic 
oxide  and  oxygen  unite  almost  instantaneously,  but 
only  partially,  on  account  of  the  very  high  tempera- 
tiu-e  there  existing.*  Bunsen  also  carefully  investi- 
gated this  subject,  aud  iutroducedf  some  modifica- 
tions of  the  views  held  previously.  Watts  (Diet,  of 
Chem.,i.  860,  Aflinity)  has  summarised  this  matter 
as  follows : — When  a  combiLstible  gas  mixed  with 
oxygen  is  set  on  Are.  a  rise  of  temperature  takes 
place,  -which,  supposing  the  combustion  to  be  perfect, 
may  be  calculated  from  the  heat  of  combustion  of 
the  gases  and  the  specific  heat  of  the  products.  If, 
on  the  other  hand,  the  combustion  is  imperfect,  the 
temperatiu-e  may  still  be  calcidated  with  the  aid  of 
Mariotte's  aiul  Gay-Lussac's  laws,  provided  the 
pressiu-e  e-xerted  by  the  gaseous  mixture  when  ex- 


ploded  in  a  closed  vessel  be  known.  This  pressure 
has  been  determined  by  Bunsen  for  mixtm-es  of- 
hydrogeu  and  carbonic  oxide  with  oxygen,  or  with 
oxygen  and  nitrogen  together,  by  means  of  a  eudio- 
meter having  a  loaded  safety  valve.  From  this  and 
the  observed  temperatiu-e  of  combustion,  the  quantity 
of  the  combustible  gas  (carbonic  oxide  or  hydrogen) 
which  has  been  burnt  at  the  moment  when  the  flame 
attains  its  maximum  temperatiu-e,  and  thence  also 
the  quantity  which  at  this  temperature  has  lost  its 
power  of  comVjiniug,  may  be  calculated. 

The  following  table  contains  the  results  of  Bunsen's 
experiments  arranged  according  to  the  maxima  of 
temperature  1  <' — t)  which  the  several  gaseous  mixtm-es, 
calculated  for  volumes  at  0-"  C,  attain  by  combus- 
tion in  a  closed  vessel.     Columns  I.  and  II.  give  the 

P 
mixtiu-es  of  gases  used  ;  j^  =  the  pressure  produced 

in  atmospheres  by  explosion  ;  t  =  the  calculated 
temperatures  ;  and  A-  =  the  calculated  proportion  of 
combinatiou. 


No. 

Miitures  of  Gases. 

P 

t. 

k: 

Meau. 

Deviation  from 

I.              with              II. 

III. 

IV. 

V. 

Mean. 

1 

t  vol.  CO  +  J  vol.  0 

10-78 
11-19 
9-97 
9-75 
9-05 
8-89 
8-4t 
7-86 
7-73 
7-49 
7-35 
G-67 

.•5,172 
2,893 
2,854 
2,833 
2,558 
2,471 
2.325 
2,117 
2,084 
2.024 
1,909 
1,723 
1,460 
1,146 

0-351 
0-319 
0-338 
0-336 
0-314 
0-460 
0-478 
0-490 
0-615 
0-547 
0-470 
0-620 
0-512 
0-5-27 

y    0-3316 

J 

1 
•     0-5021 

2 

1    „   CO  +  i   „    0 

3 

i    „    H    +1   „    0 

i    ,.   H    +  i   „    0 

+  0-0061 

5 

i    „   CO  +  i   „    0  +  0-1079  vol.  0 

0-0176 

6 

1    „  CO  +  J   „    0  +  0-6857    „    CO 

0-0421 

7 

s 

9 

j    „   CO  +  i   „    0  + 0-8854   „   0 

J    „   CO  +  4   „    0  +  1-0861   „   0 

J    „   CO  +  5    „    0+1-2563   „    N 

-  0-0241 

-  0  0121 
+  0-0129 

10 
11 

1    „    H    +i    „    0+ 1-2599    „     N 

t    „   CO  +  J    „    0  +  1-2563   „    N   

+  0-0449 

12 

1    „  CO  +  X    „    0  +  1-7145   „    0 

+  0-0179 

13 

J    „   CO  +  J    „    0  +  2-lo59vols. 0 

14 

i    „   CO  +  i    „    0  + 3-1629  „    CO 

4-79 

+  0-0249 

These  numbers,  in  Bunsen's  view,  show  that,  in  a 
mixture  of  carbonic  oxide  or  hydrogen  with  the  exact 
proportion  of  oxygen  required  for  combustion,  and 
unmixed  -with  any  diluent  gas,  only  one-third  of  the 
carbonic  oxide  or  hydi-ogeu  is  biu-nt  at  the  maximum 
temperature,  whilst  the  other  two-thii-ds,  by  being 
raised  to  the  high  temperatures  of  2,6.'j8-  to  3,033^, 
have  lost  the  power  of  combining  ;  moreover,  that, 
■when  one  volume  of  the  same  mixture  is  diluted  with 
0-686  to  3-163  volumes  of  any  gas  that  does  not  burn 
with  it,  and  the  temperature  of  the  flame  is  succes- 
sively reduced  thereliy  from  2,471-  to  1.146 -,  then,  at 
all  temperatures  -within  these,  exactly  half  of  the 
carbonic  oxide  or  hydrogen  is  biu-nt,  the  other  half 
having  lost  the  power  of  combining. 

From  this  it  has  been  infen-ed  that  the  combustion 
of  gases  takes  place  in  a  manner  different  from  that 
which  had  been  previously  supposed.  When  a 
mixture  of  two  volumes  of  carbonic  oxide  ■with  one 


•  See  also  Thorpe  on  the  Theory  of  the  Bunsen  Lamp,  ".lour. 
Cliem.  Soc.,"  1877,  i.,  p.  6'27,  for  Blochniann's  investigations,  or 
"  .innulen  Chein.  Pharm.,"  vol.  clxviii.,  p.  295. 

t "  Phil.  Ma^.,"  vol.  xxxiv.,  p.  489,  and  "  Gasometry,"  by  R.  B\msen. 


volume  of  oxygen  is  set  on  fire,  and  its  temperature 
thereby  raised  from  0^  to  3,033°  C,  two-thirds  of  the 
carbonic  oxide  remains  in  an  unbui-nt,  and  for  the 
time  incombustible,  state.  The  temperatiu-e  is  then 
lowered  by  radiation  aud  conduction  from  3,033  '  to 
2,558-  without  any  combustion  of  the  carbonic  oxide, 
but  when  the  temperatm-e  falls  somewhat  lower, 
combustion  recommences,  restoring  the  heat  lost  by 
radiation  and  conduction,  and  raising  the  temperature 
again  to  2,558-  but  not  above  that  point.  The 
gradual  fall  of  temperature  from  3,033°  is  followed  by 
a  continuance  of  the  temi^erature  2,558°  tUl  exactly 
half  the  carbonic  oxide  is  burnt,  whereupon  a  third 
phase  sets  in,  during  which,  again,  no  combustion 
takes  place  until  the  inflamed  gaseous  mixture  has 
cooled  do-wn  to  at  least  1,146'.  As  however,  the 
gaseous  mixtiu-e,  after  cooling,  consists  almost 
wholly  of  carbonic  anhydride,  these  alternate  phases 
of  constant  aud  decreasing  temperature  must  be 
repeated  below  1,146^  until  the  last  portion  of  the 
gas  is  burnt.  This  discontinuous  combustion  of  a 
uniform  mixture  of  a  combustible  gas  with  oxygen  is 
referred  by  Bunsen  to  a  law  of  combination  esta- 
blished by  him. 
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TlieBo  facta,  ns  oliserveil  by  Huiiseii.  nro  of  groat 
importance  in  coiiuexiou  with  the  intlaiumatiou  of 
gases,  although  it  is  prol)al)lc,  as  liortliclot  lias 
inilicateil,  that  liuuseu's  tomperatiircs  arc  too  hi;]ch 
in  conso(|aeiico  of  liis  not  liavinp;  cousiilereil  tho 
contraction  of  vohinie  duo  to  combination. 

Uortljclot'  announced  tliat  the  combustion  tem- 
peratures  in  IJnnsen's  experiments  may  be  anything 
between  tlie  limits  shown  in  the  foUowing  numbei-s, 
keeping  tho  same  numerical  order  as  iu  tho  foregoing 
t4>blo  : — 


No. 

<'. 

IK 

No. 

/'. 

P. 

o 

o 

o 

o 

4,140 

2,612 

8 

2,280 

1,873 

3,900 

S,537 

9 

2,!03 

1,S38 

3,809 

2.+I!) 

10 

2,120 

1,715 

8,718 

2,889 

11 

2,083 

l,73i 

8.060 

2,198 

12 

1.875 

1,5  tS 

0 

2,760 

2,154 

l.'i 

1,505 

1,319 

7 

2,587 

2,031 

U 

1,150 

1,031 

A  number  of  experiments  on  this  subject  have  been 
mode  since  Berthelot's  criticism  appeared,  but  the 
conchisions  arrived  at  are  contradictory.  All,  how- 
ever, agree  in  observing  a  gieat  absi)r])tion  of  heat  at 
high  temperatures,  which  is  thought  to  be  due  either 
to  a  change  in  the  sijecilic  heat  of  gases  or  to 
diss<iciatiou.  Jfessrs.  Berthelot  and  Vieillef  and 
mallard  and  Lo  ChatelierJ  have  advanced  and 
supported  tho  former  view,  while  the  latter  has 
been  advocated  Ijy  Mr.  Dtigald  Clerk§  and  Professor 
Kiicker,  of  Leeds.  It  is  probable  that  both  causes 
operate  to  produce  tho  phenomena  which  have  been 
observed. 

The  rate  of  ignition  of  gaseous  mixtures  is  also  a 
point  of  considerable  importance  Sir  H.  Davyll  pro- 
pounded a  theory  of  tliis  action,  but  it  does  not  seem 
to  be  entirely  Buj)ported  by  more  recent  investigations. 

linnsen  fouud  that  the  velocity  of  tho  propagation 
of  combustion  iu  a  piuo  detonating  mixture  of 
hydrogen  and  oxygen  was  34  metres  per  second, 
and  in  a  maximum  explosive  mixture  of  carbonic 
oxide  and  oxygen  it  was  los.s  than  1  metre  per  second. 
When  the  explosive  gases  are  gradually  diluted  with 
a  gas  that  does  not  take  part  in  the  combustion,  the 
rate  is  lowered,  and  it  can  be  brought  down  thus 
until  tho  progress  of  combustion  is  made  visible  to 
the  eye. 

Bunsen's  method  of  determining  these  velocities 
is  thus  described  by  Dugald  Clerk  {Inc.  rit.)  : — The 
explosive  mixture  was  allowed  to  burn  from  a  fine 
orifice  of  known  diameter,  and  the  rate  of  the  curi'ent 
of  tho  gaseous  mixture  was  carefully  regulated  by 
diminishing  the  pressure  to  the  jioiut  at  wliich  flame 
passed  back  through  tho  orifice  and  ignited  the  gases 
below  it.  This  passing  back  of  tho  flame  occurs  when 
the  velocity  with  which  the  gaseous  mixture  issues 
from  the  orifice  is  inappreciably  less  than  the  velocity 
with  which   the  inflammation  of  the  upper  layers  of 


•  Ah».  tie  Chim.  el  Phys.  [5]  vol.  xii.,  pp.  3(12— .'iln ;  ",1.  Chem. 
Siic,"  vol,  x\xiv..  p.  5 ;  Ciimpl.  Rentl.  vol.  Ixxxiv.  (1877).  p.  KI7. 

t  Efsai  dc  Mecanitfuc  ChimiqtK;,  Paris.  1S79;  Ann.  de  Chim.  et 
de  Pfiv».,  .'i'"*-  wr.  xxvii.  aiul  xxviii. ;  Om".-  ser.  iv.,  pp.  13—81. 

t  Cttmpt.  RfHtl.  is-sd,  1S8I.  vdls.  xci.,  xeiii.;  Annates  des  Mines, 
8™*"  SOT.  Mcmmres,  iv.,  p.  274. 

§  On  thr  Tlii'i>ry  ot  thr  (ias  Enirinc,  "Mill.  Prop.  Inst.  O.E.," 
vol.  Uix..  part  iij.,  also  i/yiV/,  vol.  Ixxxv.,  pp.  1—53.  See  also  Ilossi'tti, 
On  tlie  Tiiniwraturvs  of  Flames,  "J.  Chem.  Soc."  vol.  xxxiv., 
pp.  467.  691,  *o. 

11  •' Kewarclies  on  Flame."  See  also  Watts,  Diet,  ot  Cliem. 
"Corabnstion,"  i.  liisii. 


burning  gas  is  propagated  to  the  lower  and  uniguited 

layers. 

Professor  Jlallard,**  of  tho  Kcole  des  Mines,  made 
a  series  of  observations  by  this  method  on  the  rate  of 
the  propagation  of  combu.stion  iu  mixtiu'es  of  coal- 
gas  and  air,  and  of  marsh-gas  aud  air.  In  tho  latter 
mixtures,  tho  maximum  rapidity  of  inUammation  was 
fouud  to  bo  aViout  0' 51)  metre,  or  rather  more  than 
half  a  yard,  per  second.  This  velocity  was  attained 
with  a  mixtm-e  of  1  vol.  maish-gas  and  8J  vols.  air. 
AVheu  the  proportion  of  air  was  increased  t(5 12  vols. 
or  diminished  to  5  •!»  vols. ,  the  mixture  was  neither 
explosive  nor  infiammable  f  I'rofessor  1'horpe  re- 
marks ou  this  that  it  is  worthy  of  note  that  the  pro- 
portion of  air  corresponding  with  tho  maximum  rate 
of  inflammation  is  loss  than  that  which  contains 
oxygon  sufficient  for  tho  complete  combustion  of  tho 
marsh-gas.  This,  however,  is  what  tho  observations 
by  Bunsen  aud  others,  previously  ipioted,  would 
load  us  to  expect. 

The  maximum  rapidity  of  inflammation  in  mixtures 
of  coal-gas  aud  air  was  attained  with  a  mixture  of 
5  vols,  of  air  aud  1  vol.  of  coal-gas,  aud  was  lMi2 
metro,  or  rather  more  than  1  yard,  per  socoud. 
One  volume  of  coal-gas  with  Gh  vols,  of  air  gave  a 
rate  of  0"285  metre,  or  11  inches,  per  second.  The 
rate  was  very  rapidly  diminished  by  au  excess  ot 
either  constituent ;  a  mixture  coutaiuiug  more  than 
8  vols,  aud  less  than  3  J,  vols,  of  air  to  1  of  coal-gas 
was  fouud  to  be  uninflammable  in  tho  way  described.;;: 

Dugald  Clerk  has  pointed  out  that  these  are  tho 
rates  of  ignition  at  constant  pressure,  and  that  in  a 
closed  space  the  conditions  of  inilammatiou  are  quite 
different  in  consequence  of  tho  expansion  of  the 
ignited  portion  and  mechanical  disturbance  of  the 
remiiiuing  part  of  the  gaseous  mixture.  Experiments 
are  needed  to  determino  the  rate  of  iguition  for 
coustant  volume.  Some  remarkable  results  are 
given  by  this  author,  which  were  obtained  by  so 
arrauging  the  plan  of  ignitiim  that  a  small  volume  of 
gases  was  fii-st  ignited,  which  expanded  and  jiro- 
jected  a  flame  through  a  passage  into  the  mass  of  an 
inflammable  mixtirre,  thus  adding  to  the  rate  of 
ignition  the  mechanical  disturbance  produced  by  the 
entering  flame.  He  succeeded  by  this  means  in 
producing  maximum  pressure  (or  maximum  ignition) 
iu  ,V,th  part  of  a  second  iu  a  space  containing  200 
cubic  inches  of  gas.  By  firing  a  mixture  with  vary- 
ing amounts  of  mechanical  disturbance,  almost  any 
time  of  ignition  could  be  obtained  between  yi^th  aud 
,'„th  of  a  second.  It  did  not  matter  whether  the 
mixttu'e  used  was  rich  or  weak  in  gas ;  the  rich 
mixture  could  be  fired  slowly,  and  the  weak  one 
rapidly,  just  as  was  required.  lie  found  that  the 
rate  of  ignition  of  the  strougest  possible  mixture  is 
so  slow  that  the  time  of  attaining  complete  inflam- 
mation depends  on  tho  amount  of  mechanical 
di.sturbance  permitted. 

Mr.  Lewis  T.  Wright  has  recorded  §  some  in- 
teresting observations  on  the  velocity  of  tho  pro- 
pagation of  flame,  aud  has  anuouuced  that,  when 
flume  travels  at  a  gi'oater  velocity  than  -J  |  feet  per 
second,  it  will  pass  through  the  gauze  used  in  safety 
lamps.  He  also  found  that  a  flame  of  low  velocity  in 
a  confined  space  may  become  so  much  agitated  by  au 
increase  in  its  owu  oscillations  as  to  cause  the  intro- 
duction of  a  vei-y  rapid  rate  of  ignition  in  the 
remaining   portions   of  the    gaseous  mixture.      He 

•  Annates  des  Mines,  vol.  vii.  1875,  p.  355.  Thorpe,  on  the  Theory 
of  till'  Kiinsen  Lamp,  "  J.  Olipin.  fine."  is77,  i..  p.  0.31. 

t  .Vee  fl/soCoqiiillion'.'i  results  in  "  J.  Cliem.  Soe.  "  1S77,  i..  p.  HJlI, 
and  in  (Jnmpt.  Rend..  18Tn,  vtjl.  xxxiii..  J).  7011. 

X  Ciimp.  liend.\Q].  xev..  pp.  151— 157;  Ann.  dc  Chim.  et  PJiys. 
[fil,  vol.vi.,  1HS5,  pp.  SW,  650. 

§  -J.  Soc.  Chem.  Iiul.,"  vol.  vi.,  pp.  .362— Sfrt. 
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remarks  that  "  a  definite  explosive  mixture  may 
have  a  velocity  of  propagation  of  flame,  ■when  it  is 
undergoing  explosion  of  the  first  order,  as  low  as 
lA  foot  per  second  ;  but  when  it  becomes  sufficiently 
agitated  to  give  an  explosion  of  the  second  order, 
the  rate  of  propagation  of  flame  is  several  thousand 
feet  per  second." 

The  following  table  shows  the  results  of  experi- 
ments with  various  mixtures  of  gases,  giving  the 
rate  at  which  an  explosion  of  the  first  order  (that  is, 
a  slow  ignition)  travels  with  each  mixture  in  a  glass 
tube  13  feet  long  and  0'  75  inch  diameter : — 


Mixtures. 

Lineal 

Velocity  of 

Efflux  of 

Mixture. 

Rate  at  which 

Explosion  of 

First  Order 

travels  in 

Tube. 

Total 

Velocity  of 

Propairation 

of  yiaine. 

Gas. 

Air. 

Feet  per 
Second. 

Peet  ]jer 
Second. 

Peet  per 
Second. 

Per  Cent. 
10-3 

12-2 

15-0 

17-7 

19-6 

21-2 

22-1 

23-0 

Per  Cent. 
89-7 

87-8 

85-0 

82-3 

80-4 

78-8 

77-9 

77-0 

1-21 

1-24 
1-28 
1-32 
1-35 
1-38 
1-39 
1-41 

1-1 

2'0 
3-0 
■4-8 
3-0 
2-4 
1-3 
Stationary. 

2-31 
3-24 
4-28 
6-12 
4-35 
3-78 
2-69 

Wright  also  found  that,  whenever  an  explosion  is 
produced  inside  a  safety  lamp  having  ordinary  gaiize 
the  flame  was  projected  tlu'ough  the  gauze,  and 
could  ignite  gas  at  a  considerable  distance  from  the 
lamp.  By  employing  stiff  wires  for  the  woof  and 
lighter  wires  for  the  warp,  he  produced  a  "  basket- 
work  "  gatize  having  small  tortuous  openings  and  a 
relatively  large  weight  of  metal,  which  did  not  allow 
flame  from  an  explosion  to  pass  thi'ough. 

Luminosity  of  Flames. — According  to  the  commonly 
received  theory  of  the  causes  of  luminosity  in  flames 
(first  propounded  by  Sir  H.  Davy*),  the  presence  of 
solid  particles  suspended  in  the  flame  (or  in  imme- 
diate contact  with  the  burning  gas)  is  essential  to  its 
luminosity. 

There  is  no  doubt  that  the  introduction  of  solid 
particles  in  a  flue  state  of  di^dsion  into  a  flame  of 
feeble  luminosity  will  imj^art  to  it  a  considerable 
degi-ee  of  biilliancy  by  the  incandescence  of  the 
solid  particles,  or  perhaps  in  some  cases  by  reflection 
of  the  light  from  their  many  surfaces.  No  sound 
conclusion,  however,  as  to  the  luminosity  of  flames 
in  general  can  be  drawn  from  such  an  analogy  as  is 
afforded  by  the  result  of  such  an  experiment,  because 
Tyndall  has  shown  that  the  same  result  is  prodiiced 
when  the  solid  introduced  is  oue  that  does  not  burn. 
The  presence  of  solid  particles,  according  to  the 
common  idea,  in  luminous  flames  is  only  assumed, 
not  proved.  It  is  usual,  however,  to  refer  to  the 
black  deposit  which  is  formed  upon  a  glass  rod  or 
similar  body,  when  it  is  held  in  tlie  flame  of  a  caudle 
or  of  hydrocarbon  gas,  as  a  proof  that  such  flames 
contain  solid  particles.  This,  however,  is  not  a 
conchisive  proof,  for  Dr.  Franldandf  has  pointed  out 
that  tliis  deposit  is  not  pure  carbon,  but  is  a  hydi'o- 

*.  "Phil.  Trans."  for  1817,  p.  IS. 

t  "  Proc.  Ro.v.  Soc.  Lond."  vol.  xvi.  1868 :  "  Phil.  Mag.  "  vol.  xxxvi. 
1868,  pp.  309—311 ;  "  ExDerimental  lU'.searches  "  ;  "  Lectures  on  Coal 
Gas." 


carbon  compoimd.  To  this  Dr.  Percy*  objects  that 
it  is  fixed,  not  volatile,  whatever  its  composition  may 
be  ;  but  the  objection  seems  to  be  irrelevant,  because 
it  refers  to  the  substance  as  deposited,  and  we  do 
not  know  that  such  a  substance  existed  in  the  Hame. 
The  introduction  of  the  cold  surface  of  the  glass  rod 
not  only  condenses  some  vaporous  hydrocarbon, 
but  doubtless  also  causes  decomposition  of  some  of 
the  many  hydrocarbons  which  make  their  appearance 
in  the  gradual  resolution  of  carbonaceous  matter. 
As,  therefore,  we  do  not  know  in  what  combiuation 
this  substance  producing  the  black  deposit  existed 
while  it  was  originally  in  the  biu'ning  gas,  it  cannot 
properly  be  asserted  that  it  was  "  fixed,  not  volatile. " 

The  phenomena  of  many  luminous  flames  are 
explained  by  various  writers,  with  more  or  less 
ingenuity,  on  the  hypothesis  of  solid  particles,  but 
the  experiments  and  oljservations  of  Dr.  Franklandf 
have  shown  that  that  hyjiothesis  is  not  wholly  satis- 
factory, because  luminous  effects  have  been  produced 
where  it  could  not  account  for  them,  such,  for 
example,  as  the  luminosity  of  the  flame  of  hydrogen 
burning  in  oxygen  v.nder  pressiu'e  ;  and  secondly, 
because  iu  many  of  the  brightest  flames  the  tem- 
perature is  such  that  fuliginous  matter^  could  not 
exist  in  them.  In  many  cases,  it  might  seem, 
therefore,  to  be  a  more  satisfactory  explanation,  that 
the  luminosity  of  flames  depends  on  the  existence  of 
a  comparatively  high  temperature,  and  on  the 
presence  of  gases  or  vapours  of  considerable  density.  § 

Soret[|  made,  in  187i,  some  experiments  which 
were  intended  to  refute  the  opinion  previously  given 
by  Hirn  adverse  to  Davy's  theory  of  solid  particles. 
These  experiments  consisted  in  projecting,  by  means 
of  lenses,  the  image  of  the  sun  on  to  the  surface  of 
several  hydrocarbon  flames,  and  examining  the 
degree  of  polarisation  of  the  reflected  light  by  the 
use  of  a  Nicol's  prism.  As  the  light  was  observed  by 
the  eye,  it  was  necessary  to  interpose  several  plates 
of  cobalt-coloured  glass,  and  the  sunlight  was  dis- 
tinguishable from  the  light  of  the  flame  merely  by 
means  of  a  trace  of  blue  which  was  ascribed  to  it  as 
distinct  from  the  purple  colour  yielded  by  the  flame 
light. 

Soret  obtained  similar  results,  though  in  varying 
degree,  with  sunlight  when  reflected  from  lampblack, 
from  non-incandescent  smoke,  from  smoky  carbon 
flames,  and  from  the  flames  of  candles  and  hydro- 
carbon gas  having  difl'erent  degrees  of  carburation. 
When,  however,  the  flame,  even  of  highly-carbui-etted 
gas,  bnmed  in  an  atmosphere  of  abundant  oxygen, 
the  blue  trace  and  the  polarisation  efl'eot  were 
invisilile.  In  fact,  his  best  results  were  obtained  in 
proportion  to  the  decrease  of  luminosity.  On  this 
account  Soret  was  not  warranted  in  concluding,  as  he 
did,  that  liis  results  supiiort  Davy's  theoi-y,  because 
they  failed  just  when  it  was  important  that  they 
should  not  fail,  namely,  when  the  luminosity  of  the 
flames  was  largely  increased.  If  we  accept  these 
experiments  as  showing  that  sunlight  was  reflected 
from  finely-divided  particles  in  these  flames,  they 
also  indicate  that  the  luminosity  of  these  flames  was 
not  only  not  ihie  to  the  presence  of  these  solid 
particles,  but  that,  on  the  contrary,  it  was  diminished 


•  "  Metallurir.v,"  vol.  "  Fuel,"  p.  158. 

t  Op.  cit..  and  "  J.  Chem.  Soc.  Lond.,"  1864,  vol.  xvii.,  pp.  B2— 55 : 
"Brit.  Assoc.  Reports,"  vol.  xxxviii.,  p.  37  ;  "Proc.  Boy.  Inst.," 
vol.  \-.  isc'.i.  p|i.  41<i--423 ;  "  Proc.  Roy.  Soc.  Lond.,"  vol.  xxx.  No.  201. 

X  'V''  Lrctiu'i's  on  Coal  Gas.  delivered  at  the  Royal  Institution, 
London,  ^larcli  1SG7,  by  Dr.  Frankl.and,  published  in  the  "Jour,  of 
Gas  Lighting,"  &c.,  London. 

§  Jour.  Soc.  Chem."  1862,  vol.  xv.  p.  168;  Watts,  "Diet,  of 
Chemistry,"  Isf;  sup.,  p.  485. 

II  "  Phil.  Mag."  ser.  4,  vol.  xlvii.  p.  205;  vol.  187.5,  p.  60.  Trans- 
lated from  Arehive.s  des  Scienecu  of  tile  BibUtthique  UniversellCt 
1873  ivnd  1S74. 
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by  them,  ns  they  disappeared  from  the  brighter 
flame. 

More  recently  Burch*  has  to  some  extent  repeated 
Soret's  eiperimeiit.s,  mi\kinf;  nse,  however,  of  the 
sjiectroseope  in  the  exumiuatiou  of  tlie  light  fi-oni  the 
flame,  and  thus  heiuR  lietter  uhle  to  ilistint^uisli 
between  it  and  tlie  retleeted  sunlight,  lie  found 
that  the  retleeted  Huulight  showed  all  the  Fraiinhofer 
lines,  and  that,  on  nsin','  the  Xiool's  prism,  it  was 
polarised  at  riplit  angles  to  the  line  of  ineidenoe  ;  and 
he  compared  this  result  with  that  obtained  from  the 
reflection  from  finely-divided  particles  of  uhellac  as 
pre<npitated  by  and  suspended  in  water. 

The  observed  ettects  being  the  same,  he  was 
perhaps  jnstilied  in  couchiding  that  in  the  flames 
which  ho  examined,  the  sunlight  was  reflected  from 
tinely-dividcd  solid  particles  ;  although  in  the 
present  state  of  this  branch  of  the  science  of  optics, 
it  would  be  foolish  to  consider  this  matter  proved. 
Finely-divided  solid  matter  siispeuded  in  a  viscous 
fluid,  and  rushing  through  a  flame,  represent  very 
dift'erent  physical  conditions,  and  it  is  extremely  im- 
probable that  we  can  safely  reason  from  results 
aftbrded  by  one  phenomenon  to  those  of  the  other. 
The  flame  itself,  by  reason  of  the  intense  \'il)ratious 
which  constitute  its  existence,  may  behave  towards 
sunlight  in  a  manner  very  different  from  that  of  a 
transparent  and  almost  quiescent  liquid. 

At  any  rate,  Burch's  results  we  far  from  proving 
that  the  linniiiositij  of  these  fliimes  was  in  any  way 
dependent  upon  the  presence  of  solid  particles, 
except  in  so  far  fas  Soret's  experiments  teach  i  as  they 
may  have  acted  in  diminishing  the  degree  of  lumi- 
nosity. The  mere  fact  of  the  presence  of  solid 
particles,  supposing  that  to  be  estiiblished,  does  not 
prove  anything  regarding  any  relation  l)etween  them 
and  luminosity.     This  is  a  distinct  subject  for  proof. 

On  tlie  other  hand,  the  efltect  of  high  temperature 
is  seen  in  the  greater  brightness  of  the  flames  of 
sulphur,  phosphonis,  and,  indeed,  all  sulistances 
when  burnt  in  pure  oxygen,  as  compared  with  the 
result  of  their  combustion  in  air.  Direct  e\"idence 
of  the  effect  of  high  ti-mperature  is  also  nflforded  by 
the  combustion  of  phosphonis  in  chlorine,  for, 
whilst  at  ordinary  temperatures  only  a  feeble  light 
is  produced  by  this  combustion  (although  the  product 
PCI;  has  considerable  density),  strongly  heated 
])hosphorus  vapour  burns  in  hot  chlorine  with  a 
dazzling  white  light. 

A  comparison  of  the  relative  densities  of  gases  and 
vapours  shows  that  the  brightest  flames  in  general 
are  those  which  contain  the  densest  vapours. 

BeJative  Densities  of  some  Gases  and  Vapours. 

H>dro(?er. 1 

Water !i 

Hydrochloric  ncid 185 

Arsenious  chloride  95 

Metallic  arsenic 150 

Arsenious  oside liis 

Air HT, 

Orygcn   18 

Carbon  dioxide 22 

Sniphur  dio.\idc 32 

Phosphoric  oxide 71  or  142 

Chlorine :i5'5 

Mercury 200 

Hydrogen  burning  in  chlorine  produces  a  vapour 
more  than  twice  as  heavy  as  that  resulting  from  its 
combustion  in  o.xygen,  and  accordingly  the  light 
produced  in  the  former  case  is  stronger  than  in  the 
latter.      Carbon   and    sulphur    burning    in    oxygen 

'  "  Xature."  vol.  xjxi.,  p.  272. 


produce  vapours  of  still  greater  density  (viz.,  CO; 
and  SO-:),  and  their  combustion  gives  a  still  brighter 
light.  Phosphorus,  also,  which  has  a  very  dense 
vapoui',  and  yields,  in  burning,  a  product  of  great 
vapour  density,  burns  in  oxygen  with  a  brilliancy 
almost  blinding. 

The  luminosity  of  a  tlame  is  increased  by  com- 
pressing lU'ound  it  the  surrounding  gaseous  atmo- 
sphere, and  it  is  diminished  by  rarefying  it.  Thus, 
inixtiu'es  of  hydrogen  and  carbonic  oxide  with 
oxygen  emit  but  little  light  wlien  they  are  bm-nt  or 
exploded  in  free  air,  but  exhibit  intense  luminosity 
when  exploded  in  closed  vessels  so  as  to  prevent 
expansion  of  the  gases  at  the  moment  of  combus- 
tion. 

Frankland  experimented  with  jets  of  hydrogen 
and  carbonic  oxide  burning  in  oxygen  under  a 
pressure  which  he  gradually  increased  to  twenty 
atmospheres,  and  obtained  brilliant  luminous  eft'ects, 
including  bright  and  continuous  spectra.  Even  the 
faint  flame  of  alcohol,  as  in  an  ordinary  spirit  lamjj, 
becomes  highly  luminous  under  the  receiver  of  a 
condensing  pump,  when  the  pressure  of  air  is 
increased  to  120  inches  of  mercury. 

We  are  indebted  to  Frankland*  also  for  the 
observation  that  the  diminution  in  illuminating 
power  is  directly  proportional  to  the  diminution  in 
pressure  ;  and.  as  appUed  to  ordinary  domestic  gas- 
burners,  this  means  that,  as  the  barometer  falls,  the 
light  from  them  diminishes  at  the  rate  of  ,5'1 
per  cent,  for  every  inch  of  fall.  According  to  Dr. 
Letheby,t  "  in  Loudon  the  diflerence  in  the  value 
of  the  light  when  the  liarometeris  31,  as  compared 
with  what  it  is  at  28,  is  fully  2.5  per  cent." 

The  flame  of  arsenic  burning  in  oxygen  may  also 
be  rendered  quite  feeble  by  rarefying  the  oxygen  ; 
and,  at  high  altitudes,  flames  exhiliit  the  effects  of 
rarefled  air.  Tyndall  and  FrauklandJ  made  obser- 
vations on  the  combustion  of  stearin  canities  at  the 
summit  of  Mount  Blanc  and  at  Chamouni,  and  found  a 
considerable  decrease  in  luminosity  at  the  high  eleva- 
tion, although  the  rate  of  combustion  of  the  camlles 
remained  the  same  in  both  places.  The  energy 
of  combustion  was  therefore  unaltered,  although 
the  flame  in  one  ease  had  a  higher  temperature  than 
in  the  other,  resulting  from  the  increased  density 
of  the  gaseous  atmosphere.  Percy  shows  (vol. 
"  Fuel,"  p.  159)  that  this  conclusion  should  be 
drawn  even  from  the  theory  propounded  by  Tyndall 
in  explanation  of  the  diminished  luminosity  which 
he  observed  on  Mount  Blanc.  Tyndall's  theory 
was,  that  the  decrease  in  luminosity  was  mainly 
due  to  the  greater  mobility  of  the  air.  From  this 
Percy  reasons,  "  Now,  if  increased  mobihty  of  the 
air  be  caused  by  rarefaction,  the  opposite  should 
result  from  compression,  in  ivhicli  case  the  movement 
of  tlie  particles  would  become  sluggish,  intermixture 
of  the  au-  and  flame-producing  gas  would  be  less 
rapid,  and  the  diffusion  of  the  gaseous  products  of 
combustion  in  the  sui-roimding  air  would  be  retarded, 
with  consequent  increase  of  temperatiu-e. " 

Fraukland's  conclusions  have  alst)  been  confinned 
by  some  experiments  by  Professor  V.  Wartha^  on 
the  influence  of  pressure  on  flames. 

•  Op.  cit.,  and  "Phil.  Trans.."  vol.  cli.  1861.  p.  621). 
t  •■  Common  Sense  for  Gas  Vsers,"  by  R.  Wilson,  p.  in  (London : 
Crosh.v,  Lockwood,  &  Co.). 
t  "  Heat  considered  as  a  Mode  of  Motion."  by  J.  Tyndall,  F.R..S., 

l"!!.?,  p.  50. 

§  ••  Jour,  fiir  Gaiibeleuclituni?,"  vol.  xix..  p.  701 ;  "  Jim.  I'loc.  Inst. 
C.K.,"  vol.  xlviii.  part  ii.,  p.  329. 
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C^bituari). 


JOHN  WILLIAMS,  F.I.C.,  F.C.S. 

A    VICE-PRESIUENT   OF  TUE   SOCIETY    OF    CDEUICAL 
INDUSTKY. 

It  is  with  great  regret  that  the  death  on  Sunday, 
March  3rd,  of  Mr.  John  Williams,  is  herewith 
recorded,  and  to  this  record  we  may  fittingly,  as 
well  as  truly,  add  that  there  ai'e  few  men  whose 
lives  pass  away  from  among  us,  to  whom  the 
tiibutes  of  respect  for  their  knowledge  and 
attainments  as  well  as  of  love  and  esteem  for 
then-  personal  qualities  and  character,  are  at  once 
so  largely  and  so  equally  due. 

Mr.  Williams  was  bom  in  London  on  March  9th, 
182-1.  and  so  his  death,  which  took  place  after  but 
a  short  illness,  ensued  within  a  few  days  of  his 
C5th  birthday.  He  was  the  son  of  Mr.  John 
Williams,  souietime  Secretary  of  the  Koyal  Astro, 
uomical  Society  and  other  learned  Societies.  As 
a  youth  he  entered  the  service  of  Mr.  Thos. 
Morson,  whose  assistant  he  was  for  some  years, 
and  indeed  until  he  became  the  partner  of 
Mr.  W.  King  Hopkin.  In  the  well-known  firm 
of  Hopkin  and  Williams  he  continued  his  labom-s 
for  nearly  40  years.  John  Williams  was  for 
17  years  "a  member  of  the  Council  of  the  Phar- 
maceutical Society  of  Great  Britain,  for  three 
years  of  which  he'  acted  as  Treasiu-er,  and  during 
thi-ee  years  more  he  filled  the  office  of  President 
of  that  Society.  In  June  1887,  fearing  that 
failing  health  would  debar-  him  from  what  he 
considered  the  proper  fulfilment  of  his  duties  as 
a  memVier  of  the  Council  of  that  Society,  he 
resigned  the  jiost,  and  this  i-esignation  was 
shortly  afterwards  followed  by  his  retu-ement 
from  active  business  life.  He  has  been  officially 
connected  with  the  Society  of  Chemical  Industry 
from  the  vei-y  first,  and  was  most  regular  in  his 
attendance  at  the  Council  meetings  of  that  Society. 
No  member  of  the  Society  more  thoroughly 
enjoyed  the  Annual  Meetings,  or  entered,  so  far 
as  his  strength  and  the  increasing  infirmities  of 
age  would  permit,  more  enthusiastically  into  the 
festivities  and  excursions  of  that  season,  than 
Mr.  John  Williams.  During  the  last  three  years 
Mr.  Williams  has  held  the  honoiu-able  position  of 
a  Vice-President  of  the  Society,  and  it  need 
scarcely  be  added  that  the  duties  of  that  position 
have  received  his  most  assiduous  attention. 

Besides  being  a  pharmacist  and  a  manufacturer, 
Mr.  Williams  was  a  sound  chemist,  and  as  a  con- 
sequence of  this,  the  name  of  his  firm  became 
especially  associated  with  the  supply  of  fine 
chemicals.  To  this  sound  knowledge  of  practical 
chemistry,  his  numerous  published  papers  bear 
ample  testimony.  The  principal  of  these  it  may 
be  interesting  to  enumerate,  with  the  dates  of 
their  publication.  In  1872,  "  Note  on  Guaiacol  " 
and  "  Guaranine.''  1874,  •' Note  on  the  Adminis- 
tration of  Phosphorus."  1874  and  1875.  "Notes 
on  the  Preservation  of  Hydi-ocyanic  Acid."  1875, 
"Note  on  Salicylate  of  Methyl."  1876,  "Salicylate 
and  Sulphosalicylate  of  Sodium  ;"  also  "  Note  on 
some   Reactions    of  the    Glycerol  of  Nitrate  of 


Bismuth."  1877,  "Nitrite  of  Ethyl."  1878, 
"Note  on  Salicylic  Acid;"  also  "Preliminary 
Note  on  Aceto-Nitrate  of  Iron  as  a  Medicinal 
Agent."  1884.  "Note  on  certain  Anhydrous 
Essential  Oils."  1885,  in  conjunction  with  Mr.  H. 
Smith,  "  Note  on  the  Preparation  of  Amyl  Nitrite." 
1886.  "Crystallised  Aconitine  ;"  also  "Note  on 
the  Preservation  of  Ethyl  Nitrite."  1887,  "  Note 
on  the  Testing  and  Pmification  of  Hydrochloride 
of  Cocaine  ;"  also  "  New  Process  for  the  Pre- 
paration of  Aconitine." 

In  lS8:j  John  Williams  was  elected  President  of 
the  British  Pharmaceutical  Conference,  and  de- 
livered an  exceedingly  interesting  presidential 
address  at  the  meeting  at  Hastings  in  the  following 
year. — W.  S. 


journal  anti  patent*  aitfiatmr. 


I.-GENEEAL  PLANT,  APPARATUS,  AND 
MACHINERY. 

New    Apparatus   for    tlie    Concentration    of   E.rlracts    in 
vacuo.     L.A.Adrian.     Bull.  Soe.  Chim.  1889,  228— 234. 

As  the  result  of  attempts  to  avoid  the  decomposition  of  the 
organic  substances  contained  in  pharmaceutical  extracts  hy 
heat  and  exposure  to  air  during  concentration,  the  author 
describes  the  following  apparatus,  hy  which  the  evaporation 
is  effected  with  a  minimum  amount  of  chaugc  either  in 
colour,  taste,  or  composition.  Althrmgh  the  vacuum 
method  has  long  been  employed  for  the  concentration  of 
sugar  solutions,  the  apparatus  here  described  is  considerably 
modified  to  meet  conditions  dependent  on  the  nature  of  the 
substances  under  treatment. 

The  first  apparatus,  as  shown  in  Fig.  1,  was  constructed 
in  1873,  and  comprises: — 

A,  the  vacuum  pan,  of  about  1,000  litres  capacity,  is 
cylindrical  and  terminated  above  and  below  by  hemispherical 
steam  jackets.  B,  a  cylindrical  reservoir  serving  as  a  trap 
for  particles  of  liquid  mechanically  carried  over  during 
vicdent  ebullition.  C,  a  second  reservoir  in  which  the 
vapours  are  condensed  by  a  shower  of  water  supplied  by 
the  pipe  N.  S  and  U  are  the  connecting  pipes  convejing 
the  vapours  which  are  drawn  over  by  the  vacuum  maintained 
through  the  pipe  M.  N,  a  tank  containing  the  liquid  to  be 
concentrated.  G,  a  pipe  conveying  steam  to  the  upper 
jacket.  F,  a  pipe  conveying  the  steam  after  use  in  the 
upper  jacK'et  to  the  lower  jacket.  K,  a  cock  for  the  intro- 
duction of  cold  water  along  with  the  steam  to  the  lower 
jacket,  in  which  any  desired  lower  temperature  may  be  thus 
maintained.  1),  outlet  for  the  hot  water  or  steam.  K,  sight 
glass  to  view  the  course  <f  the  evaporation.  T,  manhole 
for  removing  the  finished  product. 


•  Any   of  those   specifications  may  be   obtained   by   post,  bj- 

I  remittiuj^  the  cost  price,  plus  postage,  to  Mr.  H.  Reader  Lack, 
Comptroller  of  the  Patent  Office,  Southampton  Buildings,  Chancery 
Lane,  London.  "W.C.  The  amount  of  postage  may  be  calculated  as 
follows : — 

!f  the  price  does  not  exceed  8(7 hd. 

Above  S(i.,  and  not  exceeding  Is.  (k/ Id. 

„      Is.Gd.,     „  „         -Is.  id Ud. 

„      is.  id..     „  „         'is.  id id. 
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Fig.  1. 


A  vacuum  havinfi  been  establislipil  in  the  apparatus, 
about  150  kilos,  of  tiic  liipiid  are  let  into  A,  and  the  heatinp; 
is  refiulated  by  the  several  cocks  iiuil  a  thermometer 
inserted  into  A.  To  secure  tifjhlness  in  the  vacuum  pmnp 
th*'  pistons  work  under  a  cushion  of  water.  The  evaporal.or 
is  fe<l  with  li(]Uor  until  about  2'i  to  3(1  kilos,  of  extract  are 
obtained,  when  it  is  reuuivcd  throu},'h  the  maidiole  prepara- 
tory to  introducing  a  fresh  charge.  The  function  of  the 
upper  ttoaui  jacket  is  simply  to  prevent  condensation  or  the 


vapours  in  the  evaporator.  This  apparatus  lias  served  with 
success  in  concentrating  tlie  niother-liciiuirs  of  sulphate  of 
quinine,  but  it  presented  two  ju'lncipal  defects,  first,  that  the 
curved  bottom  was  unsuitable  for  a  quick  and  complete 
removal  of  the  finished  ]iroduct,  cs]iecially  if  that  were 
quit)'  dry,  and  secondly,  the  abseru-e  of  any  kind  of  agitation 
was  lavourablc  to  the  foruuition  of  a  crust  on  the  surface  of 
the  liquid  which  hindered  evaporation  and  required  the 
application    of    an    uudesirably    high    tcuqjcrature.      The 
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oscillating  apparatus  shown  in  Fi^.  2  was  designed  to  over- 
come these  defects,  and  has  been  in  successful  operation  for 
two  years. 

A  is  an  evaporator  of  tinned  copper,  with  a  flat  bottom 
and  a  capacity  of  700  litres,  the  diameter  being  equal  to 
four  times  the  height.  There  are  two  manholes  at  opposite 
sides.  The  evaporator  is  double-jacketed  above  and  below, 
D  being  heated  by  steam  from  F,  of  which  the  outlet  is 
at  G.  The  pump  V  injects  warm  water  into  the  lower 
jacket,  and  ejects  it  through  the  pipe  X,  in  which  a  thermo- 
meter is  placed  to  register  the  temperature.  The  evaporator 
is  hung  on  an  axis  Z,  resting  on  the  supports  M  N,  and  an 
oscillating  motion  is  communicated  by  a  projecting  piece 
from  A,  carrying  a  cam  which  works  in  an  endless  groove 
in  the  revolving  cylinder  Q  geared  to  a  shaft  driven  by  a 
belt.  The  dome  of  the  evaporator  is  connected  by  an 
india  rubber  pijie  K  to  the  condensing  cylinder  J,  contain- 
ing 400  tubes  through  which  cold  water  flows.  The  pro- 
ducts of  condensation  are  collected  in  C,  which  is  in  com- 
munication with  the  vacuum  pump  by  the  pipe  H.  r  is 
one  of  the  sight  glasses,  to  view  the  course  of  the  evapora- 
tion, and  to  regulate  the  additions  of  liquid  by  the  pipe 
dipping  into  the  tank  E.  The  sides  of  the  evaporator  are 
covered  with  wood,  to  hinder  condensation  within.  A 
charge  of  80  litres  of  licjuid  is  let  into  the  evaporator,  and  , 
water  of  80°  into  the  lower  double  jacket,  steam  being  let 
into  the  upper  one.  On  setting  the  oscillating  movement 
10  work,  the  evaporating  liquid  is  kept  in  constant  motion, 
exposing  always  a  fresh  surface  fur  evaporation.  This  con- 
dition is  very  favoiu'able  to  rapid  evaporation  and  the 
maintenance  of  a  low  temperature,  50  litres  of  condensed 
water  per  hour  being  easily  obtained  with  a  temperature  of 
35°  to  36"  C.  in  the  interior  of  the  evaporator,  and  the  des- 
sication  of  the  residue  may  be  made  complete.  If  the 
residue  be  pasty  it  may  be  removed  through  the  manhole 
by  tilting  the  evaporator  to  one  side,  and  if  dry  raked  out 
whilst  still  warm. — G.  li.  B. 


Improvements  in  Filters.     P.  A.  .Maignen,   London.     Eng 
Pat.  17,220,  December  14,  1887.     8rf. 

TiiK  inventor  cl.iims  "  the  construction  of  a  filtering  device 
consisting  of  a  cloth,  such  as  asbestos,  with  alternate 
internal  supports  and  external  constrictions,  presenting  a 
corrugated  surface  of  large  area  within  a  small  compass  ;" 
also  the  construction  of  the  internal  supports  in  the  form  of 
ceramic  or  other  plates  with  or  without  central  orifices  ; 
also  various  other  devices  and  combinations  ;  for  details  of 
which  the  drawings  must  be  consulted. — E.  G.  C. 


PATENTS. 


Improvements  in  the  Method  of  and  in  Apparatus  for 
Purifyiny  Water.  A.  H.  Hobson  and  C  H.  Rooker, 
London.  '  Eng.  Pat.  17,650,  December  22,  1887.     llrf. 

"  A  FiLTEit  having  an  inlet  and  settling  chamber  beneath 
the  filter-bed,  a  water-space  .above,  and  an  overflow  lip,  or 
equivalent  dripping  device,  in  a  surrounding  drip  chamber 
for  receiving  the  filtered  water."  For  further  particulars, 
the  three  sheets  of  drawings  attached  to  the  Specification 
must  be  consulted  — E.  G.  ('. 


Improved  Machine  for  making  Scorijicrs,  Cupels,  and 
('rucibles.  T.  F.  Sims,  Swansea.  Eng.  Pat.  445, 
.January  11,  1888.     8(/. 

A  VERTICAL  cylinder  or  rod  which  works  in  guides  carries 
the  mould  for  the  crucible,  .tc.  at  the  top  This  rod 
receives  an  up  and  down  motion  by  means  of  a  crank 
which  connects  it  with  a  rotating  horizontal  shaft.  A 
second  vertical  rod  is  situated  centrally  above  the  lormer 
cylinder,  and  has  a  rotatory  motion  communicated  to  it 
by  means  of  suitable  gearing  which  connects  it  with  the 
rotating  horizontal  shaft.  The  lower  end  of  this  second  rod 
carries  the  inner  form  of  the  mould.  A  suitable  lump 
of  clay   is   placed   in   the   mould,  and,  as  this  ascends,  the 


clay  is  pressed  against  the  revolving  internal  mould.  The 
rotation  of  the  latter  prevents  adhesion  when  the  mould 
with  the  finished  crucible  descends.  The  base  of  the  crucible 
rests  on  a  movable  rod  which  works  like  a  piston  inside 
the  cylinder,  and  as  the  latter  descends,  the  descent  of  this 
internal  rod  is  arrested  and  the  crucible  thus  forced  out  of 
the  mould.  The  finished  crucible  can  then  be  easily 
removed.— F.  \V.  T.  K. 


Improvements  in  or  connected  with  Filler-  Pres.<:c<:.  J.  A.  Drake 
and  B.  Muirhead,  Miiidstone.  Eng.  P.at.  1923,  February  8, 
1888.     8d. 

To  facilitate  the  passage  of  liquid  from  the  interior  of  the 
filter-press  chambers  described  in  Eng.  Pat.  10,143  of  1885 
(this   Journal  ),  the  distance  rings  are   provided  at 

their  rims,  where  the  plates  and  frame  are  in  close  contact, 
with  a  circular  and  somewhat  deep  groove,  from  which  slits 
or  channels,  r.idially  placed,  conduct  the  liquid  freely  lo  the 
exterior  of  the  apparatus.  The  filtering  plates  are  some- 
times formed  from  two  discs  of  perforated  metal  kept 
asunder  by  distance  pieces,  the  space  between  the  two 
plates  being  tightly  packed  with  bass,  coir,  coker  fibre,  or 
other  similar  material. — C.  C  H. 


II.-FUEL,  GAS,  AND  LIGHT. 

The  Chemical  Changes  in  the  Preparation  of  Water  Gas 
and  Heating  Gas.  J.  Lang.  Journ.  f.  Gasbel.  1888, 
932.     (6Vc  also  this  Journal,  1888,  554—556.) 

The  author  has  examined  the  action  of  steam  ami  of 
marsh  gas  on  pure  carbon  at  various  temperatures,  and  also 
the  conditions  under  which  the  resulting  products  are 
obtained.  Temperatures  up  to  600°  were  measured  b_v 
means  of  various  salts  enclosed  in  small  glass  tubes,  above 
this  by  observing  the  point  at  which  beads  of  various  salts 
fused  on  a  platinum  wire  and  melted  off  completely,  and  the 
highest  temperatures  by  means  of  metals.  Marsh  gas  begins 
to  reduce  carbon  dioxide  between  700°  and  800"  C,  at 
which  temperatures  0-6  per  cent,  of  carbon  monoxide  is 
formed;  at  954°  and  1,054°  C,  6-4  per  cent,  and  8-2  per 
cent,  of  carbon  monoxide  were  obtained  respectively.  In 
each  case  a  separation  of  carbon  was  observed  in  the  tube 
through  which  the  mixed  g.ases  were  passed  :  this  was  also 
noted  on  passing  marsh  gas  alone  through  the  tube.  The 
action  of  marsh  gas  on  steam  is  small  unless  a  considerable 
excess  of  the  latter  (2:1  or  more)  is  present,  when  at 
a  temperature  of  about  1,000°  a  mixture  of  gases  results 
consisting  of  about  equal  volumes  of  hydrogen  and  marsh 
gas,  together  with  small  quantities  of  carbon  monoxide  and 
carbon  dioxide.  The  large  amount  of  hydrogen  is  due  to 
the  direct  decomposition  of  the  marsh  gas,  as  well  as  to 
the  latter  lieiug  decomposed  by  the  steam ;  the  carbon 
monoxide  results,  as  in  the  decomposition  of  steam  by 
carbon  dioxide,  by  the  action  of  the  latter  on  the  carbon 
deposited  in  the  tube,  and  its  formation  begins  at  600°  C. 
and  becomes  considerable  at  954°  C.  The  decomposition 
of  steam  by  carbon  starts  at  600°  C.  and  is  considerable  at 
1,000°  C.  Oxygen  attacks  carbon  (gas  coke  or  blast- 
furnace coke)  at  500°  C,  and  provided  the  former  be 
passed  slowly,  little  or  no  carbon  monoxide  is  obtained. 
If.  however,  a  rapid  current  of  oxygen  be  passed  over 
carbon  at  this  temperature,  which  is  not  sufficiently  high  to 
cause  a  reduction  of  carbon  dioxide,  the  monoxide  is  formed 
owing  to  the  higher  temperature  developed  bj"  the  com- 
bustion of  the  carbon.  On  passing  a  mixture  of  oxygen 
and  carbon  monoxide  (containing  nitrogen)  over  coke  at 
500°  C,  slowly,  carbon  dioxide  is  obtained  by  the  action  of  the 
oxygeuon  the  coke,  whilst  the  carbon  monoxide  passes  through 
unchanged  :  if  the  mixed  gases  be  passed  over  rapidly,  a 
portion  of  the  carbon  dioxide  formed  is  reduced,  and  the 
resulting  mixture  contains  more  carbon  monoxide  than  was 
originally  present.     This  goes  to  show  that  the  formation 
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of  till-  liitter  procedos  that  of  llif  former,  iiiul  if  the  ■riKoous 
mixture  lie  passed  very  rnpidlv  it  tiilces  tire  owinf;  tn  the 
hcnt  developed  l>y  the  buriiiiifr  of  the  eoke.  Steum 
acn  on  eoke  below"  600  C,  foriniii';  hydro'reii  and  earbon 
dioxide ;  iiitroj;en  saturated  with  steam  ami  passed  over 
coke  at  li.tO  C.  yields  hydrogen  and  earbon  dioxide, 
together  with  a  little  earbon  monoxide  fornicil  by  the 
rediietioii  of  the  latter.  At  800'  to  1,00((  C,  prapliite 
decomposes  steam  to  n  considerable  extent,  and  carbon 
monoxide  is  also  formed.  The  author's  experiments  show 
that  there  is  a  limit  to  the  decomposiiions  expressed  by  the 
cpmtions  C  +  CO;  =  2  CO  :  C  +  2  ».,()  =  C(X.  +  -2  Uy. 
and«'()  +  HoO  =  COj  +  IL :  for  by  passing  100  ec.  of 
earbon  dioxide  slowly  over  coke  at  600  V.  for  four  hours,  only 
'.'•.I  per  cent,  of  carbon  monoxide  was  formed,  and  with  a 
rapid  current  only  '.'  per  cent. :  at  1,054"  C,  3  per  cent,  of 
earbon  dioxide  remained  uudecomposed  after  ptssing 
the  pis  for  two  hours,  and  the  author  was  unable  to 
nceoniplish  the  complete  conversion  of  the  dioxide 
into  the  monoxide.  Similarly  with  steam  and  carbon 
monoxide  there  appears  a  limit  to  the  decomposition,  for 
by  passing  the  mixed  gases  througl;  a  porcelain  tube  20 
limes  at '.150  ('.,  the  deconipositi<m  products  remained  the 
same  as  after  the  mixture  had  been  passed  twice,  .'JC-4  per 
cent,  to  62'2  per  cent,  of  the  carbon  monoxide  remaining 
uudecomposed.  And  finally,  steam,  when  jiassed  ovei-coke, 
behaves  in  a  like  manner.  Nitrogen  salurate<l  with  steam 
and  passed  over  the  coke  twice  at  1,000  yielded  a 
mixture  of  carbon  monoxide,  hydrogen,  nitrogen,  and  a 
little  carbon  dioxide,  the  composition  of  which  suffered 
little  change  by  passiug  the  gas  over  the  coke  20  tiuie.s. 
The  formation  of  the  carbon  dioxide  is  due  to  the  action  of 
the  steam  on  the  monoxide,  whereby  the  ciuantity  of 
hyilrogen  resulting  is  also  increased. — C.  A.  K. 


IV.-COLOURING  MATTERS  AND  DYES. 

(hi  Ihe  Thi'on/   <if  tlic  Anilnii-    Blue  Process.     R.  Hirseh. 
■('hem.  Zeit.  12,  1725— I72G. 

TiiF.  author  describes,  after  some  general  remarks,  an 
experiment  which  be  made  In  order  to  see  whether  and 
which  aniline  blue  was  formed  by  the  action  of  paratolui- 
dine  on  rosaniline.  A  very  pure  rosaiiiline.  prepared  ac- 
cording to  the  arsenic  acid  method,  was  used,  and  one  part 
of  it  heated  with  five  parts  of  paratoluidine  to  190°  ('.  Xo 
blue  was,  however,  formed.  There  was  a  weak  evolution  of 
ammonia,  which  also  takes  place  when  pure  aniline  is  heated 
with  rosaniline,  but  in  neither  case  did  a  formation  of  blue 
take  place.  This  proves  that  the  presence  of  an  organic 
acid,  such  as  benzoic  or  acetic  acid,  is  essential  for  the  for- 
mation of  the  blue,  contrary  to  Nietzki's  view  that  para- 
toluidine is  capable  of  producing  a  blue  in  the  absence  of 
an  organic  acid.  The  action  of  organic  acids  on  amines 
is  well  known.  They  form  amides,  and  some  further  experi- 
ments are  described  to  show  the  action  of  acetanilide  and 
benzanilide  on  rosaniline.  10  grms.  of  rosaniline,  ,50  grms. 
of  aniline,  and  10  grms.  of  acetanilide  were  heated  to  180' C, 
and  at  the  end  of  two  hours  no  blue  had  been  formed. 
.■j  grms.  of  rosaniline  and  10  grms.  of  acetanilide  were  heated 
for  two  hours  to  200°  ('.  There  was  a  faint  smell  of  acet- 
anilide and  a  trace  of  blue  had  been  formed  (the  alcoholic 
solution  appeared,  after  addition  of  acetic  acid,  reddish 
violet),  but  the  bulk  of  the  rosaniline  had  not  been  changed. 
The  theory,  therefore,  is  not  admissible,  that  in  the  aniline 
blue  process  intermediate  amides  of  aniline  are  produced, 
which  act  on  the  rosaniline  and  form  the  new  compound. 
An  experiment  to  convert  leuco-rosaniline  into  leuco-phenyl- 
rosaniline  proved  a  failure.  10  grms.  of  leuco-rosauiliue, 
50  grms.  of  aniline,  and  1  grm.  of  benzoic  acid  were  heated  to 
180"  C.  for  two  hours,  carbonic  acid  being  passed  through 
the  flask  to  prevent  oxidation.  A  small  part  of  the  base 
was,  however,  oxidised  and  converted  into  rosaniline  blue, 
but  the  bulk  of   the  leuco  base  had  not   been  acted   upon. 


and  vielded  rosaniline  on  oxidation  with  chorauil.  This 
observation  seems  to  show  that  the  carliinol  group  plays  an 
important  part  iu  tlie  fornnition  of  the  blue  from  rosaniline. 

—A.  L. 


Oh  Ik-:  Prepardlioii  of   Tliiophiiwls   vr    TliiuphiHt/Ullii-rs. 

Leucknrt.    Chcm.  Zeit.  12,  1728. 
DiAZO-ooMroiNDs  acting  on  salts  of  mono-,  di-,  and  trithio- 
earboiiic  acids  are  converted  into  the  corresponding  thiophenyl 
ethers,  from  which  the  thiophenols  can  be  easily  prepared. 

— A.  I.. 


$-Naphlholsulpli,;ie.    S.  Onufrowicz.    Her.  21,  3.')59-356.'). 

This  substance  is  manufactured  by  Dalil  and  Co.  according 
to  the  following  method:— 2.'")0  grms.  of  Snaphtho!  and 
.').)  grms.  of  sulphur  are  lieated  together  to  170° — 180°, 
sulphuretted  hydrogen  is  slowly  evolved,  and  200  grms.  of 
lead  oxide  are  added  gradually.  The  residue  is  extracted 
with  alcohol,  and  the  solution  deposits  crystals  on 
cooling,  the  analysis  of  which  agrees  with  the  formula 
(<'uiHf,OH)oS.  The  reaction  probably  takes  place  as 
follows  : 

2  CioH-OH  -I-  2  S  =  HjS  +  (C,oH„OH)oS. 
When  boiled  with  acetic  anhydride  it  yields  the  diacetate, 
with  benzoyl  chloride  a  dibenzoate.  On  heating  thiouaph- 
thol  with  finely-divided  copper  in  an  iron  tube  to  230° — 240° 
a  black  mass  is  obtained,  from  which  j3-dinaphthol  may  be 
separated.— ,1.  B.  C. 


The  Formation  of  Durcne,  mid  tlw  Application  of  Alumi- 
nium Chloride  to  the  Preparation  of  Benzyldnrene. 
M.  Beaurepaire.     Hull.  hioc.  Chim.  1888,  676-679. 

To  prepare  durene  the  author  takes  300  grms.  of  toluene, 
and  60  grms.  of  aluminium  chloride,  and  the  vapour  of 
methyl  chloride  is  introduced  through  the  bottom  of  the 
mixture  so  that  it  passes  through  a  column  of  about  30  to 
40  cm.  of  liquid.  The  vessel  is  placed  in  a  calcium  chloride 
bath  and  warmed.  At  60  no  action  takes  place,  at  60°— 80° 
methyl  chloride  is  absorbed,  but  not  until  the  liquid  is  at 
90'— 95'  does  the  characteristic  reaction  of  aluminium 
chloride  begin,  hydrochloric  acid  being  evolved.  The  action 
appears  to  slacken  at  loo,  and  at  110  products  of  the 
.mtbracene  series  appear  to  be  formed.  At  93° — 95", 
400  grms.  of  toluene  yielded  180  grms.  of  crude  durene, 
the  remainder  being  higher  boiling  products. 

To  prepare  benzyldnrene  the  author  uses  a  mixture  of 
10  grms.  of  crystallised  durene,  7  grms.  of  benzylchloride, 
.")()  grms.  of  carbon  bisulphide,  and  traces  of  aluminium 
chloride,  and  the  mixture  is  heated  until  hydrochloric 
acid  is  no  longer  evolved.  The  product  is  washed  with 
water,  filtered,  and  distilled  in  fractions.  The  principal 
portion  passes  over  at  300° — 350',  and  is  solid  at  ordinary 
temperatures.  The  pure  subtance,  after  recrystallisatioii 
from  acetic  acid,  distils  at  325° — 327°,  and  has  the  com- 
position of  benzyldureue,  C|jH(CH,),(CHo.Cr,H3). 

—J.  B.  C. 


Some  Derivatives  of  Paraxi/loquinoline.     E.  Noelting  and 
I.  Fruehling.    Bull.  Soc.  Ind.  Mulhouse,  1888,  727—729. 

The  paraxyloquinolinc  sulphonic  acid  prepared  from 
paraxylidine  sulphonic  acid  by  Skraup's  reaction  can  only 
have  the  constitution  represented  by  the  formula — 
CjH,  :  N  :  CH,  :  SO3H  :  (^H^  =  4  ;  4'  :  3'  :  1'. 
The  crude  product  is  purified  by  repeated  cry.stallisation 
from  boiling  water,  and  then  appears  in  the  form  of  small 
white  prisms,  slightly  soluble  in  cold  but  very  readily  soluble 
in  hot  water.  The  barium  salt  forms  small  needles,  very 
soluble  in  boiling  water,  moderately  so  in  cold  water,  con- 
taining one  molecule  of  water  of  crystallisation.  The 
potassium  salt  contains  one  molecule  of  water  of  crystallisa- 
tion,  and    is   easily   soluble.     The  isomeric    xyloquinoline 
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sulphonic  acid  was  prepared  in  a  similar  manDer  from 
paraxylidine  parasulphonic  acid  ;  its  coustitutioa  is  repre- 
sented bv  the  formula — 


CjH;,  :  N  :  CH3  :  SO.,H  :  CH3 


4  :  4'  :  2'  :  1'. 


This  acid  also  crystallises  in  small  white  prisms,  but  is 
less  soluble  in  water  "than  the  other.  Its  barium  salt  forms 
pearly  plates,  moderately  soluble  ;  according  to  the  condi- 
tions of  crystallisation  it  contains  either  one  or  two 
molecules  of  water.  The  potassium  salt  is  anhydrous 
and  appears  as  fine  plates,  very  soluble  in  water. 

These  points  of  ditference  regarding  the  solubilities  and 
crystalliue  forms  of  the  acids  and  their  salts,  and  the 
amounts  of  water  of  crystallisation  contained  in  the  salts, 
are  sufficient  to  distinguish  the  two  acids.  Heated  with 
excess  of  ammonium  chloride,  both  acids  and  the  barium 
salts  yield  paraxylocjuinoline,  which  is,  however,  more 
easily"  prepared  from  paraxylidine.  Paraxyloquinoline  is 
only  acted  upon  with  difficulty  by  sulphuric  acid  ;  the 
monosulphonic  acid  was  obtained  by  heating  the  base  on 
the  water-bath  for  36  hours  with  five  times  its  weight  of 
sulphuric  acid,  containing  25  per  cent,  of  SO3,  This  mono- 
sulphonic acid  was  proved  to  be  identical  with  that 
obtained  from  paraxylidine  parasulphonic  acid. — E.  B. 


V,-TEXTILES :  COTTON,  WOOL,  SILK,  Etc. 

PATENT. 

Improved  Pi-ncess  of  Mnnufacturino  Artificial  Wool  from 
Ramie  ami  other  Fibrous  Vetjetahlc  Matters.  R. 
Haddan,  London.  From  P.  Mol,  .\ntwerp,  Belgium. 
Eng.  Pat.  9145,  June  22,  1888.     Ad. 

The  object  of  this  invention  is  to  produce  a  material 
resembling  wool  by  treating  ramie  and  other  fibrous 
subst;inces  for  two  or  three  hours  with  a  hot  solution  of 
potash,  and  subsequently  with  a  10  per  ceut.  solution  of 
bleaching  powder  for  three  hours. — E.  J.  B. 


VL-DTEING,  CALICO  PRINTINa,  PAPEK 
STAINING,  AND  BLEACHING. 

The  Application  of  Antiiiioiit/  Salts  in  Cotton  Dyeing. 
H.  Lange.    Farberei  Must.  Zeit.,  1889,  35. 

The  author  recommends  the  use  of  the  double  salt  of 
antimony  fluoride  and  ammonium  sulphate, SbF-,  (NHj^i^^Oji 
in  cotton  dyeing.  (See  this  Journal,  1888,  727.)  Cotton 
mordanted  with  tannin  and  this  salt  gives  lighter  and 
brighter  colours  than  when  tannin  and  tartar-emetic  are 
used.  An  addition  of  caustic  soda  of  one-fourth  to  one- 
fifth  of  the  weight  of  the  double  salt  may  be  added,  but  not 
more  ;  good  results  are  obtained,  and  the  antiraonj'  bath 
may  be  used  repeatedly,  if  an  addition  of  the  salt  is  made 
each  time  to  compensate  for  tlie  amount  precipitated  by 
the  tannin.  Both  xhe  cheapness  and  solubility  in  water  of 
this  double  salt  recommend  it  as  a  substitute  for  tartar- 
emetic  ;  also  it  can  be  employed  in  dyeing  mixed  fabrics 
containing  half  wool  or  half  silk. — C.  A.  K. 


Report  on  a  Mcinoir  oj  M.  Fischti  on  Turket/-  Red  Dyeing. 
E.  Noelting  and  F.  Binder.  Bull.  Soc.  Ind.  Mulhouse, 
1888,  730—734. 

In  this  paper,  which  has  been  recommended  for  prize 
No.  3  offered  by  the  Industrial  .Society  of  Mulhouse, 
M.  Fischli  states  that  the  chief  constituent  of  the  commer- 
cial turkey-red  oils  is  ricinoleic  acid,  either  in  the  free  state 
or  combined  with  alkalis.  When  the  crude  article,  after 
being   wa'-heil    with    water    and    freed    from    micombined 


sulphuric  acid,  is  boiled  with  dilute  hydrochloric  acid,  the 
sulphuric  acid  compound  is  decomposed,  sulphuric  acid 
being  liberated  and  ricinoleic  acid  formed.  This  fact  is 
confirmed  by  Benedikt.  For  the  purposes  of  this  research 
ricinic  acid  was  prepared  pure,  as  shown  by  the  analysis 
of  its  barium  salt,  and  was  found  to  give  coloured  lakes 
quite  as  bright  as  those  obtained  with  the  commercial 
oleines. 

Taking  a  known  quantity  of  the  alkaline  ricinate  and 
gradually  adding  aluminium  sulphate  or  acetate  to  it,  a 
viscid  semi-fluid  precipitate  was  first  obtained;  continuing 
the  addition  of  aluminium  .salt,  the  precipitate  clotted,  and 
after  purification  by  solution  in  ether,  evaporation  to 
dryness,  and  washing  with  alcohol,  it  became  pulverulent. 
Thus  purified  the  aluminium  ricinoleate,  on  analysis,  was 
found  to  correspond  to  the  formula  AI.20COII).,(C|5,H.j.,03).2. 
The  aluminium  ricinoleate  heated  in  water  with  alizarin 
begins  to  attract  the  colouring  matter  at  40"  C.  (confirmed  in 
dyeing),  then  melts,  and  gradually,  whilst  the  temperature 
is  increased  to  105"  C,  takes  a  bright  red  appearance. 

The  lake  so  formed  is  unaltered  by  boiling  with  soap  ; 
alcohol  and  ether  after  prolonged  action  dissolve  it,  and  these 
solutions  can  be  used  lor  dyeing  samples  of  cotton  turkey- 
red. 

After  making  these  preliminary  experiments  the  follow- 
ing process  of  dyeing  was  adopted  : — 

1.  Preparing  with  oil.  2.  Mordanting  with  alumina. 
3.  Fixing  with  chalk.  4.  Dyeing.  5.  Preparing  with  oil. 
6.  Steaming.     7.  Soaping. 

Preparing  with  Oil. — For  this  operation  ammonium  and 
sodium  ricinoleates  were  used.  At  a  high  temperature  the 
fibre  fixes  the  fatty  acid  and  allows  the  ammonia  to  escape  ; 
only  partial  decomposition  takes  place  on  drying  at 
50° — GO  C.  The  sodium  ricinate  under  the  same  conditions 
is  decomposed,  ricinoleic  acid  being  liberated  and  carbonate 
of  soda  formed  by  the  action  of  the  fibre  and  the  air. 

The  fatty  mordant  when  fixed,  particularly  if  pure  ricinoleic 
acid  has  been  used,  does  not,  as  shown  by  analj'sis,  undergo 
oxidation. 

Mordanting. — Different  aluminium  salts  are  in  use.  On 
padding  with  the  acetate  the  cloth  acquires  a  sticky  touch, 
due  to  the  formation  of  the  above-mentioned  aluminium 
ricinoleate.  After  drjing,  Fischli  washed  with  water  and 
found  aluminium  acetate  in  solution,  showing  that  complete 
fixing  of  this  mordant  does  not  take  place.  A  second 
extraction  with  alcohol  yielded  a  mixture  of  fatty  acid 
and  aluminium  ricinoleate  capable  of  mordanting  cotton  for 
pink.     Further,  cellulose  precipitates  alumina. 

Fixing  u-ith  Chalk. — The  purpose  of  this  process  is  to 
precipitate  the  aluminium  salt  and  to  deposit  a  certain 
amount  of  lime  on  the  cloth. 

Dyeing. — The  dyed  fabric,  on  testing,  gave  the  following 
results  : — 

On  treatment  with  alcohol,  a  powdery  red  substance  re- 
mained, corresponding  to  the  colour-lake  less  its  fatty 
constituent,  which  was  removed ;  furthermore,  a  soluble 
colour,  aluraino-rieinoleic  lake,  was  formed,  capable  of 
dveing  unmordanted  cotton  a  rose  tint. 

When  a  ricinoleate  is  added  to  the  dye-hath,  the  dyed 
fibre  contains  free  ricinoleic  acid  in  addition  to  the  two 
substances  mentioned. 

Preparing  u-ith  Oil.  —This  process  is  unnecessary  when 
a  ricinoleate  is  added  to  the  dye-bath.  Unless  such  addition 
is  made,  the  tissue  has  a  brownish  appearence.  Xo  action 
takes  place  on  padding  and  drying. 

Steaming. — According  to  Fischli's  experiments,  air  at 
105'  C.  has  no  action,  whilst,  when  steam  is  present,  the 
colour  brightens  instantly.  This  change  is  due  to  the 
action  of  the  fatty  matter  on  the  alizarin-lime-alumina 
lake,  and  microscopical  examination  shows  that  steaming 
favours  the  penetration  of  the  fibre  by  the  colouring  matter. 
The  first  oil  preparation  causes  the  penetration  to  be  less 
thorough.  Immediately  after  steaming,  the  cloth  has  a 
stiekv  touch  on  account  of  the  presence  of  a  portion  of  the 
lake  in  a  melted  state  and  of  an  excess  of  fatty  matter. 

Brightening. — The  tin  salt  used  along  with  the  soap  in 
this  operation  has  a  chemical  action,  tin   entering  into  com- 
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liinalion  Avith  the  lake  and  incrcasin<;  its  hriglitncss.  The 
brifjlitiiiiiig  |m)ci'ss  is  useful  aflrr  djeiug  willi  iill/arin  or 
niithra|iur|>urln  ;  it  can  well  bo  ouiittid  in  the  case  of  flavo- 
)iurpuriii.  Kluviipurpuriii,  aci'Drdiu;;  to  the  author,  is 
most  suitable  for  calico  printiii;;,  sceiuj;  that  only  a  simple 
Eoapin^'  is  rt'i|uisitc  to  brijjlitcii  it. 

'I'hc  latiiT  pari  of  the  nicuioir  deals  with  the  process  of 
discharjjiuf;  in  pattern  In  the  bleach-bath.  It  is  shown  that 
alizarin  on  beinj;  so  deslro'ed  yields  plithalic  aclil,  the 
bleach-bath  acting  like  other  oxidising  agciits.  Alizarin 
offers  most  resistance  to  disclKir;.'ing  in  this  way,  then 
anthnipurpuriu,  and,  lastly,  llavopnrpurin.  Finally,  it  is 
reniarkcil  that  the  phcniuncna  nienlioiicil  aho\e  take  place 
when  ilyeiiifT  with  the  sulpholeates  ;  and  the  de<;oiuposiiion 
of  the.se  bodies,  on  steaaiing,  into  fatty  aoid  and  sulphuric 
acid,  is  described. — K.  B. 


Oil  Potasshtm  Antimony  O.ratatc.     U.  Wagner.     Chem. 
Zeit.  12,  1726. 
According  to  Lenssen  and   Souchay   this  salt,  formerly 
called  tartar-emetic  substitute,  consist.s  of — 

SbO,. 

>  3  (C^Os)  +  12  II.,0. 
3  (KG)  / 

on  heating  to  100^  C.  it  loses  6  molecules  of  water.  The 
author  examined  a  commercial  product,  which  he  found 
sniticiently  pure  for  analysis.  His  analysis  led  him  to  the 
formula  Sb..((\0,).,  + 3  K,,C„<)i  +  »  H2O.  On  heating  to 
75"  C.  it  loses  2j  mole,  of  water;  the  rest  escapes  at  13(1  C 
If  heated  to  a  higher  temperature  it  is  rapidly  decomposed. 

—A.  L. 


I'araplieni/lene  Blue — A  AVic  Fast  Blue  for  Culton. 
n.  ij.  G.  Chem.  Zeit.  12,  1748—1749. 
PAHAfiiKNVi.KNi!  blue  belongs  to  the  cbss  of  indulinc!. 
which  are  soluble  in  water,  and  is  obtained  by  the  action  of 
the  diamines  of  the  benzene  series  upon  amidohydroxy 
compounds.  In  dyeing,  the  cloth  is  mordanted  with 
4  per  cent  of  tannin  and  then  worked  in  a  bath  of  chromium 
acetate  of  i' — 10°  B.  to  which  2  percent,  of  tartar-emetic 
is  added,  .\fter  two  hours  staiuling  the  cloth  is  washed 
and  dyed  in  paraphenylene  blue.  It  is  better  to  add  a 
further  (piantity  of  the  blue  when  the  bath  is  nearly 
exhausted.  Kxcellent  results  arc  always  obtained.  The 
colour  has   many  adyantages.      It   dyes  yarn    and  woven 


goods  equally  well  and  evenly,  gives  a  fine  deep  blue, 
andean  be  mixed  with  otlur  ai:ilin,  colours  so  as  to  give 
a  variety  of  shades.     The  colour  is  faster  than  iiuligo. 

—J.  li.  C. 


Induslriiil  Society  of  Mulliouse.     Iteporl  of  llic  Mcelint/  lichi 
Nnveiiiher  14,  IKSS. 

CiiAui.Ks  Koi'i'  read  a  paper  on  starch  and  its  derivatives, 
giving  an  account  of  the  nuiuufacture  of  maize  and  >vlicat, 
starch,  dextrin,  calcined  farina,  and  JJritish  g'ini.  To  these 
direct  derivatives  of  starch  must  lie  added  glucose  in  the  form 
of  clear  syrup,  solid  glucose,  and  crude  dextrose  of  ,75  per 
cent.,  refined  dextrose  of  SI)  per  cent.,  and,  finally,  a  licpiid 
maltose.  A  firm  in  .\lsaee  now  prepares  soluble  starch  and 
starch  gums  of  great  purity,  which,  lor  many  jnirposes,  are 
capable  of  replacing  (fum-arabic  and  (/um-sfne</iil.  Soluble 
starches  are  formed  by  the  action  of  sulphur  dioxide  on 
starch  umler  pressure,  and  at  a  high  temperature.  The 
litpiid  mass  thus  obtaiued  is  clarified  completely  and  made 
perfectly  colourless,  an<l  then  evapnrate  1  in  vacuo.  It  is 
liistly  dried  by  warm  air.  With  )uit  water  the  soluble 
starches  give  sticky  and  gum-like  liquids  ;  they  also  turn 
iodine  blue.  Trar/anlin  is  soluble  in  cold  water.  They  are 
suitable  for  fine  finishing,  for  printing  paper  and  textiles,  and 
for  confectionery.  The  (/owiiics  uuh-emeilesj  prejiarcd  from 
starch,  are  soluble  in  hot  and  cold  water.  They  have  all 
the  properties  of  gum-arabic.  I'rudhomme  submitted  a 
paper  in  which  he  describes  the  spontaneous  decomposition 
of  linitrosoresorcinol  on  standing  into  a  brown  paste,  soluble 
in  water,  and  which  gives  with  acetate  of  ehroniium  a  fast 
steam  colour.  It  withstands  light  and  acids  very  well.  It  is 
probable  that  the  dinitroso-conipound  was  not  pure  when 
prepared,  as  it  is  very  stable  in  the  pure  state. — J.  B.  C. 


On  Indophenol  Indiijo  Vat.    K.  Noelting.     Cliem.  Zeit.  13 
191.  ' 

IIiTUKKTO  the  application  of  indophenol  in  dyeing  has  been 
very  limited.  The  blue  has  not  lb  ■  indigo  shade,  and  is 
too  easily  decomposed  by  acids.  Lately,  Diirauil,  lluguenin, 
and  (_'o.  made  the  remarkable  discovery  that  a  mixed 
indigo  indophenol  vat  yields  very  excellent  results.  They 
proceed  in  the  following  way  :  C6  litres  of  indigo  ground 
with  water  (corresponding  to  20  kilos,  of  solid  iiuligo  ; 
6-j!^  kilos,  of  indoi>henoI ;  96  kilos,  of  sodium  bisulphite, 
39' — 40'  15.;  13j'--  kilos,  of  tin  protochloride  crystals 
(Sut'l, -1-2  ILO)  ;  16y'- kilos,  of  zinc  dust ;  :uul  G60  litres 
of  water,  are  mixed  and  stirred  well  for  one  hour.  Tiieii 
52  litres  of  caustic  soda,  3S°  B.,  are  added,  and  the 
mixture  once  more  stirred  and  allowed  to  stand  to  the 
following  morning.  The  concentrated  vat  thus  obtained 
is  poured  into  the  dye  vat  containing  5,500  litres  of  water 
and  340  litres  of  hyposulphite.  Tlie  dye  vat  has  to  be 
kept  always  at  the  same  strength.  This  can  be  easily  done 
by  allowing  some  of  the  concentrated  vat  to  run  through  a 
funnel  into  the  dye  vat.  In  the  evening,  some  solution  of 
hyposulphite  is  aclded  to  the  vat  to  prevent  oxidation 
(luring  the  night.  The  hyposulphite  solution  is  prepared 
by  gradually  adding  KJOgrms.  of  zinc  dust,  200  grnis.  of  tin 
crystals  to  1  litre  of  bisulphite  of  39 — 40'  B.  and  4  litres 
of  water.  These  vats  work  continually,  as  there  is  nearly  no 
|irecipifate.  After  dyeing  it  is  better  to  pass  through  a 
cold  bath,  containing  2\ — 3  per  cent,  of  bichromate.  Cotton 
yarn  is  dyed  as  usual  ;  wool  is  dyed  from  the  warm  vat. 
The  saving  of  indigo  in  this  process  is  considerable — at 
least  25  per  cent.  ;  5.3  kilos,  of  indigo  and  15  — 19  kilos,  of 
indophenol  have  the  colouring  power  of  100  kilos,  of  indigo. 
The  shades  are  brighter,  and  the  mixed  vat  also  dyes 
"  dead  "  cotton. 

For  printing,  the  following  paste  is  recommended  : 
10  litres  of  starch  solution,  10  kilos,  of  potassium  bichromate, 
1^  litres  of  ammonia  20' — 21"  B.,  and  3  kilos,  of  china 
clay,  the  goods  being  afterwards  passed  thiough  a  bath  of 
sulphuric  and  oxalic  acids  at  50  — 55  '  C.  for  \ — J-  of  a 
minute.  For  coloured  printing,  albumen  colours  are  used 
as  with  indigo,  only  the  quantity  of  bichromate  has  to  be 
increased. — A.  L. 


PATENTS. 


Improvemcnlti  in  Machinery  or  Apparatus  for  Fulliug^ 
Washing,  Scourinrj,  Cleaning,  Beating,  Softening,  and 
Beetling  of  Yarns  and  Ti.ilile  Fabrics.  W.  A.  L. 
Ilammersley,  Leek.  Kng.  Pat.  15,097,  November  5, 
1887.     id. 

In  this  in'proved  machine,  the  hanks  of  }'arn,  working  on 
horizontal  "  rice  heads,"  made  of  brass  or  other  bars,  ;ind 
loose  adjustable  or  '.veightcd  rollers,  are  passed  in  frcmt  of 
buffers  {inclined  at  an  angle  of  i/'  to  the  perpendicular  to 
amid  undue  strain  on  the  yarn),  against  which  they  are 
banged  by  means  of  beaters  mounted  on  a  rocking  shaft 
and  worked  by  an  eccentric.  Perforated  pipes  are  suitably 
arranged  for  delivering  water  or  other  liquid  against  the 
yarn  or  fabric.  For  details  and  modifications  the  specifi- 
cation must  be  referred  to.—  ().  II. 


fmprovemenis  in  Printing  Paper,  Paper-hangijtgs,  Calicoes, 
other  Woven  Fabrics,  Warps,  and  Oilcloths.  J.  Walker 
and  H.  Carver,  Pendleton.     Kng.  Pat.  2838,  February  25, 

18s  8.     8rf. 

The  purpose  of  this  invention  is  to  dispense  with  the  use 
of  "  doctors"  in  the  printing  of  paper  and  calicoes.  In  the 
usual  w:iy,  the  colour  is  applied  to  the  engraved  portion  of 
the  copper  rollers,  and  the  excess  of  colour  removed  from 
the  inieugraved  surface  by  means  of  "doctors."  liy  this 
invention  the  colour  is  supplied  to  the  unengravcd  surface 
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of  the  rollers,  the  engraved  portions  remaining  free  from 
colour.  This  is  effected  as  follows  :  The  printing  colour 
is  supplied  from  a  box  or  trough  containing  a  wooden 
roller  which  dips  into  the  colour.  In  contact  with  this 
roller  is  an  india-rubber- covered  colour-carrying  roller, 
whii.-h  latter  is  in  contact  with  two  india-rubber- covered 
colour-distributing  rollers,  these  distributing  rollers  being 
also  in  contact  with  the  surface  of  the  engraved  printing 
roller.  The  amount  of  colour  supplied  to  the  carrying 
roller  is  regulated  by  a  smaller  roller  also  fixed  in  the 
colour  box,  but  above  the  surface  of  the  colour  itself. 
By  means  of  adjusting  screws  this  roller  is  pressed  against 
the  colour-supplying  roller  and  the  amount  of  colour 
supplied  is  regulated  by  this  pressure.  The  distributing 
rollers  are  mounted  in  links  to  facilitate  removal  for 
cleaning,  and  are  held  in  pusition  by  regulating  screws. 
Rotary  motion  is  imparted  to  the  roller  in  the  box  and 
to  the  carrying  rollers  in  contact  T\-ith  it  by  means  of 
toothed  wheels  geared  up  with  the  engraved  roller.  It 
is  claimed  that  by  this  invention  a  finer  and  clearer  impres- 
sion can  be  obtained  upon  p.iper,  cnlico,  &c.  than  has 
hitherto  been  possible. — W.  E.  K. 


Improvements  in  Apparatus  for  Dyeing  or  Sonrinij  Yarn. 
C.  L.  Klauder,  Philadelphia,  U.S.A."  Eng.  Pat."  16,750, 
November  17,  1S88.     Sd. 

This  is  an  improvement  on  Eng.  Pat.  8803  of  1887.  (This 
Journal  1887,  .595.)  The  yarn  is  supported  on  two  sets 
of  transverse  bars  in  a  suitable  frame  or  wheel,  which  by 
its  rotation  moves  the  yarn  in  and  out  of  the  dye-liquor. 
The  outer  set  of  bars  are  also  themselves  adapted  to  rotate  so 
as  gradually  to  move  the  position  of  the  yarn  on  the  bars,  and 
by  a  mechanical  arrangement  of  pivoted  stop  and  regulating 
spring  a  bell  is  rung  to  warn  the  workman  when  any 
stoppage  in  this  rotation  of  the  hanks  occurs.  For  details 
the  specification  and  accompanying  drawings  must  be  con- 
sulted.—W.  E.  K. 


Improvements  in  Dyeing  Woollen  and  other  Woven  or 
Felted  Fabrics.  J.  W.  Bannister,  Leeds.  Eng.  Pat. 
17,3-17,  November  29,  1888.     id. 

Fou  the  purpose  of  dyeing  woollen  fabrics  in  one  vai,  with- 
out the  employment  of  a  mordant,  a  vat  is  prepared  by 
dissolving  copperas,  bluestone,  soda,  and  oxalic  acid  in 
hot  water ;  logwood  and  fustic  are  then  added  to  this 
solution,  and  in  the  vat  thus  prepared  the  goods  are  dyed 
in  one  operation. — AV.  E.  K, 


VII -ACIDS,  ALKALIS,  AND  SALTS. 

The  Action  of  Sulpliiiretfed  Hydrogen  on  Solutions  of  .^'ulphate  of  Zinc.     il.  Kaubigny.     Compt.  Kend.  107,  1 1-48 — 1 150. 

See  under  "KXlll,  page  216. 


Magnesium    Chloride. 


Methods   and    Processes   for   the    Manufacture    of  Chlorine   and    Hydrochloric   Acid  from 
G.  Eschellma"nn.     Chem.  Ind.  1889,  2—9,  25—32,  and  51—54. 

In  the  Stassfurt  industry  large  quantities  of  magnesium  chloride  in  solution  are   run  away  to  waste,  which   amounted  in 
the  year  1887  to  200,000  tons.     The  following  table  shows  its  importance  for  the  manufacture  of  chlorine  products : — 


Present  productfou." 


Chlorine  used  with  existing 
Methods. 


Chlorine  which  would  be  used  by  employing  the 

Weklou-Pechiiiey  Process,  and  with  78  per  cent.  CI. 

Recovery. 

200,000  tons  MgCU  =  150,000  tons  CI.  = 
428,670  tons  Bleaching  Powder. 


Bleaching  Powder. 


Tons. 

England 142,603 

Continent 40,000 

Total 182,ii05 


Tons  01. 

149,736 

42.000 

Total  191,736 


Total 81,940 


ChLOKATE   01'   POTASSinH. 

England 

Contiuent 

6.000 
1,300 

7,500 

1,737 
435 

48.387 
12,096 

Total 60,483 

Total 

3,320 
830 

Total  .... 

2.172 

4.150 

Htdkochloeic  Acid. 

Germany  ....  148,450,  20'  B6.. 

49,000 

•J-o'/cIoss 51,450 

Total  CI  used....    303,669 

Total  CI  used 

61,450 

115,084 

. . .    137,540 

Total  CI.  oontamed  in  MgCl,  . . . . 

„       used 

Difference 

...    150,000 
...     137,540 

12,460  =  8  ° 'o  loss. 

•  In  the  second  column  for  bleach,  the  Weldon's  process  is  taken  with  30  per  cent,  chlorine  recovery,  and  with  the  chlorate  of  potassium 
the  old  lime  process  is  taken  with  70  per  cent,  recovery  and  a  proportion  of  thu  clilorate  liquors  of  1  :  5.5. 

"With  the  chlorate  of  potassium,  in  the  third  column,  the  combination  of  the  Weldou-Pechiney  and  the  Muspratt-Eschelltnann  processes 
is  taken,  and  a  proportion  of  chlorate  liquors  of  1:5.2  and  a  92  per  cent,  recovery  of  chlorate  of  potassium. 
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For  this  miiiiufacture  a  large  number  of  patents  have 
been  tiiken  out. 

Diivv  aiul  ( nullum  achieved  the  decomposition  of  imi<r- 
iiesiiim  ililoriilf  h\  liiiiiiii;,'  it  wiih  air. 

1847.  Tilghmaii,  1  Februaiv. 

1864.  Dr.  Clcinm  cU'Sirities  liis  two  metbo<l>  in  thr  Ziit. 
Vir.  (Uuls.h  In?.  \ol.  Vlll. 

1.  Manufacture  of  ehloriiie  liv  heatiufj  a  mix- 

ture of  magnesium  chloride  and  nuiii^auese 
dioxide  nilh  steam. 

2.  Manufacture  of  hydrochloric  acid  from 
magnesium  chloride  in  a  sulphate  muffle 
furnace  with  superheated  steam. 

l!*7li.  II.  M.  Baker,  New  York.  Patents  for  decomposin;; 
magnesium  chloride  in  the  presence  of  clay  and 
silicic  acid. 

1871.  W.  Wcldon.  Decomposition  of  magnesium  chlori<lc 
with  steam. 

1877 — 1888.  K.  Solvay,  with  the  following  numlxT  of 
patents  :— 10  July  l.'i77,  tier.  Tat.  1 185  ;  2  July 
1880,  Ger.  I'at.  l.'i.j-.'f!;  7  May  1H84,  Ger.  I'at. 
29,846:  7  May  1884,  Ger.  I'at.  .'U.-Jig:  3  De- 
cember 18S4,  Ger.  I'ai.  32,:i31  ;  I'S  July  188,'-), 
Ger.  Pat.  34,404;  8  August  188."),  Ger.  Pat. 
34.61)0;  6  December  1887,  Ger.  Pat.  44,865. 

187a.  Kamdobr,  19  August,  Ger.  Pat.  9473  ;  9  Octob.r, 
Ger.  Pat. 

1881.  W.  Weldon,  4  May,  Ger.  Pat.  17,050  (Eng.  Pat. 
7  March  1881). 

1881.  G.  Ksehellmann,  17  July,  Ger.  Pat.  17,058. 

1881.  Kamdohr,  Ulumenthal  and  Co  ,  6  September,  Ger. 
Pat.  19.259. 

1884—1887.  Pechiney  and  Weldon,  1  July  1884,  Ger. 
Pat.  30,841  ;  8  August  1884,  Ger.  Pat.  31,671  ; 
31  May  1885,  Ger.  Pat.  34,397;  20  August 
1885,  Ger.  Pat.  S5,227  ;  27  October  1887,  Eng. 
Pat.  14,653  ;  27  October  1887,  Eng.  Pat.  14,654. 

I88.'i.  Neu-Stassfurt,  25  September,  Ger.  Pat.  36,673. 

1885.  A.  Vogt,  27  November,  Ger.  Pat.  37,083. 

1886.  liohlig  and  Ileyne,  3  July,  Oer.  I'at.  39,566. 

1887.  Konther,  20  January,  Ger.  Pat.  41,351. 

1887.  Heinzerling  and  .Schmid,  24  March,  Ger.  Pat. 
41,996. 

1887.  Vereinigte     Chemische     Fabriken     Leopoldshall, 

25  June,  Ger.  P.it.  43,500. 
1387.  Scblosing,  31  August,  Eng.  Pat.  1 1,821. 

1888.  Keu-Stassfurt,  additional  [lateut  to  3,673,  22  Octo- 

ber, S.  4353  Ger.  Pat. 

The  author  exposes  these  patents  to  criticism,  and  for  the 
same  object  carries  out  extensive  experiments  in  the  labo- 
ratory by  special  methods  to  find  out  the  chemical  behavioiu- 
of  magnesium  chloride  when  heated. 

Magnesium  chloride  solution  can  only  be  evaporated  to 
form  MgCU  +  6  H.j(_),  after  which  decomposition  into  hydro- 
chloric acid  .sets  in. 

On  heating  it  further  to  550'  C.  all  the  water  can  be  driven 
off,  but  about  50  per  cent,  of  the  chlorine  is  also  driven  off 
as  hydrochloric,  acid  and  a  magnesium  oxychloride  remains, 
corresponding  to  MgO,  MgC'U. 

TUEKMOUIIEUICAL  DaTA   OP  MAGNESIUM   ('lILOlilUK. 

MgCU  +  6  FtjO 32,9711  cal. 

MgCU lol.OliJ    ., 

MgO 14«,9«2   „ 

I. — Foe  Hydkoculoeic  Acid. 


yeffaUve. 

MgCli 151,010  cal. 

MrCI,  +  6  H-0 S2,970    „ 

One  HiO  decomposed  58,1151    „ 
0  UjO  cvaponitcd OS.SilO    ,. 

:wi,iiiii   ., 


Positive, 

MgO 140,992  cal. 

2H,2C1 4t,002    „ 


190,!I!I2 


For  decomposing  MgClj  +  6  ILO  into  MgO,  MgCl.i  and 
5  HjO. 

-  .■)l)l,0(ll 
+  190,9m 


II.   FoK   C'lILOltlNK. 

In  case  all  6  ILO  can  be  driven  off  as  such  :  — 
yef/otitw.  i  Positive. 


JlK.O \M\,Kfl 


■  110,007  Calories  have  to  be  introduced. 


Mu-Clj   151.(110 

Mk'CL+  OHjO .'i2,»7il 

|-.11..0iviiiioi-atedat  156"    70,ii:« 

251.i;l2 


therefore  for  MgClj  +  eH^O  there  have  to  bo  iniroduccd  ;  — 

-  254,1112 
+  1K;,9U2 

-  107.ii2ii  Calories. 

I'nder  the  theoretically  most  favourable  conditions  in 
both  cases  a  large  nuautity  of  heat  musl  be  introduced  for 
decomposition,  and  for  all  the  processes  the  fuel  rei|uired 
will  prove  a  great  expense,  especially  as  these  reactions 
do  nol  take  place  at  the  (n-ilinary  Icinpeniture,  but  at  550" G. 

II viiiiOi'iii.oKic  Acm. 

In  onler  to  inamifacture  hydrochloric  acid  from  magne- 
sium chloride  liquor,  the  large  quantity  of  water  contained 
therein  must  be  reduced.  This  is  done  by  evaporation  to 
45'  U.  at  a  temperature  of  156'  C.,  which  is  equal  to 
MgClo  +  P  HjO. 

As  in  further  heating  only  50  per  cent,  of  the  chlorine 
are  obtained  as  hydiocliloric  acid,  more  water  must  be 
introduced  to  obtain  a  complete  decomposition,  although 
the  theoretical  formula  :  — 

MgCIo  +  6  II^O  =  MgO  +  2  HCl  +  5  H.O 

shows  plenty  of  water  present  originally  for  complete 
decomposition.  The  following  metliods  for  manufacturing 
hydrochloric  acid  are  possible. 

I.  Heating  th(^  Mg'  'I.2  +  6  II3O  from  outside  and  intro- 
duction of  steam  over  the  salt  dining  the  heating. 

II.  Mixing  MgCU  +  G  lUO  with  such  salts  as  lose  their 
Mater  only  at  a  red  heat,  and  subsequent  heating  of  these 
mixtures,  and  recovery  of  the  salts. 

III.  Heating  MgCU  +  6  H.itJ  by  direct  flame,  and  either 
using  a  coal  containing  a  large  quantity  of  water,  or  mixing 
steam  with  the  combustion  gases. 

Group  I.  comprises  the  following  patents  :  — 

Clemm,  1864,  VV.  Weldon,  1 871,  Heinserling  and  Schmid, 
1887. 

The  advantages  consist  in  an  easy  condensation,  and  the 
purity  of  the  hydrochloric  acid. 

The  disadvantages  are  numerous. 

The  whole  of  the  heat  necessary  for  decomposing  and 
heating  up  must  be  introduced  from  outside,  and  this  is  so 
much  the  more  difficult,  as  the  furnace  cannot  be  constructed 
of  iron  on  account  of  its  corrosion  by  the  acid  which  is 
heated  above  500'  C. 

The  steam,  moreover,  must  of  necessity  be  superheated  to 
avoid  cooling  of  the  furnace,  and  lastly  the  steam  does  not 
penetrate  the  mass,  but  pas.ses  over  it.  This  renders  a 
(|uick  decomposition  difficult  on  account  of  want  of  contact, 
not  even  rendered  possible  by  agitation. 

Group  II. — G.  Eschellmann,  1881  ;  E.  Bohlig  andHeyue, 
1886;  and  Konther,  1887. 

The  difficulty  of  these  patents  consist  in  extra  cost 
entailed  in  heating  the  mixture,  aud  the  cost  of  the  recovery 
of  these  salts. 

The  Bohlig  and  Heyne  patent  also  possesses  all  the  dis- 
advantages of  Group  1.,  and  the  acid  produced  by  it  is 
contaminated  by  organic  substances. 

Group  III.— Solvay's  Patents,  1877—1888;  liamdohr, 
1879;  W.  Weldon,  1881;  Hamdohr,  Blumenthal  and  Co., 
1881  ;  A.  Vogt,  1885;  Neu-Stassturt,  1885;  Neu-(Stassfurt, 
additional  patent,  1888  ;  and  Vereinigte  Chemische  Fabriken 
Leopoldshall,  1887. 

The  advantages  of  this  group  consist  in  the  substitution 
of  the  heating  up  from  oiitsiilc  by  direct  contact  of  the 
combustion  gases  with  the  magnesium  chloride,  aud  the 
omission  of  the  separate  superheating  of  the  steam. 
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The  considerable  difficulties  consist  in  the  complete 
condensation  of  the  hydrochloric  acid  to  hijjh  streu^th. 
This  acid  will  also  be  contaminated  by  the  combustion 
gases,  and  the  firing  has  to  be  carefully  superintended  to 
avoid  excess  of  oxygen  in  the  combustion  gases  which 
would  set  chlorine  free. 

If  these  difficulties  can  b?  overcome,  the  patents  of  Neii- 
Stassfurt  and  Vereinigte  chcm.Fabriken  Leopoldshall  might 
jiossibly  lead  to  the  successful  manufacture  of  hydrochloric 
acid  for  purposes  of  sale,  if  the  fuel  does  not  reach  too  high 
a  figure. 

A  probable  cost  of  this  hydrochloric  acid  of  20°  B. 
would  be  15s.  per  ton. 

In  case  this  acid  is  used  for  manufacturing  bleachiig 
powder  by  the  old  ^\'eldon  process,  a  ton  of  bleaching 
powder  would  cost,  in  Stassfiirt,  al.  .is. 

The  Weldon-Pechiney  process,  as  far  as  it  concerns  the 
manufacture  of  hydrochloric  acid  from  magnesium  chloride, 
cannot  be  classed  under  any  of  these  three  groups,  as  it 
involves  a  principle  of  its  own  as  regards  the  decomposer 
used. 

The  conditions  for  a  successful  manufacture  of  hydro- 
chloric acid  seem  to  be  overcome  by  this  process  ;  they  are :  — 

1.  Good  contact  between  steam  and  magnesium  oxy- 
chlori<le  by  forming  the  pieces. 

2.  The  heating  up  from  outside  and  the  disadvantages  of 
direct  contact  of  the  combustion  gases  with  the  oxychloride 
are  avoided  by  storing  the  heat  in  the  furnace  for  decom- 
position and  heating  up,  which  take  place  simultaneously. 

3.  Good  condensation. 

4.  The  decomposer  is  built  of  fire-clay,  which  withstands 
the  highly-heated  hyc'rochloric  acid  gas. 

5.  Purity  and  strength  of  the  acid  for  sale. 

The  disadvantages  are  : — High  consumption  of  fuel, 
dealing  with  large  masses  of  material,  and  expensive  plant. 

However,  these  disadvant.ages  are  common  to  all  mag- 
nesium chloride  processes. 

CuLOEINli. 

The  patents  for  direct  production  of  chlorine  are :  — 
Tilghman,  1847;  Clenim,  1864;  Solvay,  1877—1888; 
Kamdohr,  1879;  Weldon,  1881;  Ramdohr,  Blumenthal, 
and  Co.,  1881  ;  Weldon-rechiney,  1884— 1S87  ;  Vogt,  1885  ; 
Konther,  1887  ;  Heinzerling  and  Schmid,  1887;  Schlosing, 
1887. 

The  following  conditions  have  to  be  observed  in  manu- 
facturing chlorine  direct  :  — 

I.  The  magnesium  chloride  liquor  must  be  converted  into 
a  form  which  allows  tlie  air  to  penetrate  it  for  oxidation. 

II.  The  six  equivalents  of  water  must  be  reduced  as 
much  as  possible,  to  obtain  a  minimum  of  hydrochloric 
acid. 

III.  The  oxychloride  must  be  heated  up  quickly  to  the 
oxidising  temperature. 

I'oint  X.  Surface  oxidation  is  impracticable  on  account 
of  the  length  of  time  required  and  the  weakness  of  the 
chlorine  produced. 

The  only  material  which  brings  the  liquor  into  a  con- 
venient oxidisable  form,  and  which  allows  the  recovery  of 
the  magnesia  also,  is  magnesia  itself. 

Point  II.  is  obvious. 

Point  III.  It  is  not  impossible  to  heat  up  large  masses 
from  the  outside  to  a  red  heat,  but  only  at  the  expense  of 
much  time  and  fuel,  on  account  of  the  bad  conductivity  of 
the  oxychloride  for  heat.  These  operations  cannot  be 
carried  on  in  iron  vessels  on  account  of  the  corrosion  of 
the  iron  by  chlorine  and  hydrochloric  acid  gas.  To  line 
such  vessels  with  fire-clay  is  very  difficult  on  account  of  the 
difference  of  expansion  between  fire-clay  and  iron,  which 
difficulty  is  the  greater  the  larger  the  dimensions  of  such 
apparatus.  In  addition  to  this,  the  bad  conductivity  for 
heat  of  such  a  lining  has  to  be  considered. 

During  the  oxidation  the  oxychloride  falls  to  dust.  For 
all  these  reasons  a  quick  heating  up  is  imperative. 

I'echiney  carries  these  points  out  practically  in  his 
decomposer. 


Schlosing  proposes  an  oxidiser  which  is  continuous  and 
utilises  its  heat  by  gradually  raising  that  of  the  oxychloride. 
The  whole  of  the  heat  for  heating  up  and  oxidising  is 
introduced  by  superheated  air  of  700"  C.  The  possibility  of 
this  is  provefl  by  calculation.  In  ease  the  oxychloride  as 
briquettes  does  not  fall  to  dust  altogether,  this  oxidiser 
might  prove  a  practical  success. 

The  manufacture  of  the  anhydrous  magnesium  oxychloride, 
according  to  the  first  part  of  the  patent,  yields  37  per  cent, 
of  the  chlorine  contained  in  the  original  MgCl.,  -i-  C  ILO  as 
hydrochloric  acid.  Taking  into  consideration  this  quantity 
of  hydrochloric  acid,  and  the  practical  difficulties  to  be 
encountered,  the  success  of  this  part  of  the  process  is 
doubtful. 

The  only  process  besides  this,  which  is  worth  a  detailed 
criticism,  is  the  Weldon-Pechiney  process.  It  carries  out 
practically  the  conditions  for  a  successful  chlorine  manu- 
facture as  well  as  possible. 

The  process  consumes,  per  35 '5  grms.  of  chlorine,— »• 

Calories. 

For  oxidation  of  the  dried  oxychloride 85,G26 

For  drying  the  oxychloride 37,617 

Total 123,243 

This  necessitates  a  larire  consumption  of  fuel,  hut  this  is 
common  to  all  such  processes. 

By  adding  magnesia,  it  converts  the  magnesium  chloride 
into  an  oxidisable  form,  and  makes  possible  the  recovery  of 
the  magnesia  from  the  decomposition  product  in  a  useful 
form. 

The  reduction  of  the  water  in  the  magnesium  cliloride  is 
also  carried  out  to  a  large  extent. 

The  difficulties  of  separate  heating  up  and  oxidising  are 
overcome  by  carrying  on  both  operations  collaterally,  and 
storing  the  necessaiy  heat  in  the  walls  of  the  oxidiser. 

There  are  still  many  improvements  possible,  and  the 
following  points  deserve  consideration  :  — 

(1.)  It  is  impossible  to  entirely  avoid  the  evolution  of 
hydrochloric  acid  in  the  drying  of  the  oxychloride,  and  this 
acid  will  have  to  be  condensed  in  Germany  and  England. 

(2.)  The  decomposer  might  need  more  repairs  after 
heating  into  a  still  higher  temperature  than  at  present 
(1,000°  C). 

(3.)  If  highly  superheated  air  could  be  used  for  oxida- 
tion, economy  of  time  and  improvement  in  the  volume  per 
cent,  of  the  chlorine  obtained  would  result. 

(■1.)  The  hydrochloric  acid  gas  in  the  chlorine  might  be 
advantageously  absorbed  by  magnesia,  as  described  in 
Mond  and  Esehellmann's  p.atent  (Ger.Pat. 44,100,  13  January 
1888),  and  by  oxidising  the  oxychloride,  this  hydrochloric 
acid  would  be  transformed  into  chlorine. 

(5.)  The  oxidation  might  be  carried  out  in  Schlosing's 
oxidiser,  the  use  of  which,  however,  depends  on  the  pos- 
sibility of  moving  the  oxychloride. 

(6.)  The  chlorine  volume  per  cent,  of  6—8,  are  good 
enough  for  bleach  making. 

(7.)  The  cost  of  a  plant  is  twice  as  much  as  with  the  old 
Weldon's  process,  ;vnd  time  must  decide  how  much  the 
repairs  will  influence  the  cost  of  production  per  ton  of 
chlorine. 

One  ton  of  bleaching  powder  by  the  Weldon-Pechiney 
process  would  probably  cost — 

£  s. 

3.10  in  Stassfurt. 

4.5    in  Hamburg. 

if  the  figure  of  5/.  per  ton  of  chlorine  in  Stassfurt  can  be 
realised. 

With  the  success  of  the  Weldon-Pechiney  process  the 
magnesia  process  for  producing  chlorate  of  potassium  by 
Muspratt  and  Esehellmann's  patents  will  supersede  the  old 
lime  process. 

The  advantages  of  this  process  combined  with  the  Weldon- 
rechiney  process  consist  in — 

(1.)  The  whole  of  the  chlorine  and  magnesia  being 
recovered,  minus  mechanical  losses. 
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(2.)  The  production  of  92  per  cent,  of  the  chlorate, 
sgHinst  70  per  cent,  by  the  lime  process,  being  as  neiir  to 
the  theorrticnl  jield  as  ciiu  be  pnictienlly  expected. 

Me-srs.  J.  Muspriilt  nnd  Sons,  in  Widnes,  have  carried 
out  this  process  for  three  years  i[uite  BneoessfuUy  on  a 
weekly  prodnetiou  of  12  tons,  and  the  process  has  auswered 
uU  expeetnlions. 

The  co-t  per  ton  of  chlorate  by  the  combined  processes  in 
Sias.tiirt  is  'JC/.,  withont  general  expenses,  S;e. 

Aieonling  to  the  author,  no  other  proposed  process  for 
prodiicinj;  chlorine  IVoui  niagnesiiini  chloride,  except  the 
Weldiin-l'eehiney  process,  is  capable  of  a  commercial  prac- 
tical success,  unless  the  future  brin;;s  further  inventions, 
which,  however,  would  have  a  dilTicult  position  iu  coutcudiiig 
it  with  the  Weldou-l'cchiney  process.— G.  E. 


PATENTS. 
Improvements  in  the  Treatment  of  Sulphide  of  Calcium  for 
the  Piiipose  nf  ohlainin-j  Suliiliide  of  Ammonium  and 
Sulplturcllcd  Ili/dioynu.  '  K  II.  I'arnell  and  J.  Simpson, 
Liverpool.  Kng.  Vat.  2S31,  February 'if),  1888.  CJ. 
In  the  first  operation  of  the  "  Vaniell  and  .Simpson  process  " 
(this  .lournal,  ISSj,  198)  calcium  sulphide  is  distilled  v,ith 
an  excess  of  a  ddute  solution  of  ammonium  chloride.  In 
order  to  economise  the  latter  it  is  desirable  to  avoid  an 
excess,  and  by  proceeding  in  a  special  manner,  which  forms 
the  feature  of  this  invention,  the  sulphur  of  the  calcium 
sulphide  can  be  obtained  wllhout  even  using  as  much 
aniniouiuni  chloride  as  corresponds  to  the  chemical  equi\'a- 
lent  of  the  calcium  sulphide.  If  calcium  suli)liide  and 
water  be  subjecteil  to  the  pressure  of  steam,  at  a  tempeia- 
tuie  of  30U'  1'".,  it  is  decomposed  into  calcium  hydrate  and 
sulphuretted  hydrogen.  This  fact  is  made  use  of  in  the 
process  of  distillation.  Anmionium  chloride  and  an  excess 
of  calcium  sulphide  are  htated  in  a  still  of  sufficient  heignt 
to  give  the  temperature  and  pressure  necessary  for  decom- 
posing the  calcium  sulphide,  and  when  steam  is  passed 
through  the  apparatus,  the  calcium  •sulphide  is  thus  not  only 
decomposed  by  the  animoniuni  chloride,  hut  also  by  the 
heat  and  pressure  of  the  steam  with  lihrration  of  sulphu- 
retted hydrogen  and  ammonium  sulphiile.  It  is  found  that 
it  is  possible  to  extract  the  sulphur  in  the  calcium  sulphide 
with  about  half  its  chemical  ci]uivalent  of  ammonium 
chloiide. — S.  H. 


Improved  Economiv  Tncitiiiait  of  certain  Bi/-Produrts  of 
Gas  and  Tin-Platc  Manufactures.  K.  Boweu,  I'ontar- 
dnlais.  Eng.  i'at.  3179,  March  2,  1888.  4(/. 
This  invention  relates  to  the  treatment  of  the  liquor  used 
in  "pickling"  iron  and  steel  plates  in  the  process  of  the 
tin-plate  manufacture.  AVhen  this  solution  has  dcme  a 
certain  amount  of  work  it  becomes  unfit  for  further  use, 
and  now  consists  of  water, sulphuric  acid,  and  iron  sulphate. 
According  to  this  iuvention  this  liquor  is  mixed  with  the 
niumnniaeal  liquor  of  the  coal-iras  manufacture.  The  result 
is  a  solution  of  ammonium  sulphate  and  a  precipitate  of  iron 
in  the  form  of  hydrate  an<l  carbonate.  After  separating 
the  precipitate  the  sulphate  of  ammonia  is  obtained  by  eva- 
poration, whereas  the  precipitate  is  calcined  and  converted 
into  iron  peroxiile  for  use  as  a  pigment  or  otherwise. — S.  H. 


fmproiemenls  in  Apparatus  for  Treatiny  Ammcniacal 
Liquor.  H.  Green,  I'reston.  Eng.  Pat.  3428,  March  6, 
1888.  Sd. 
TiiK  apparatus  consists  of  two  parts,  the  "free  ammonia 
evolver"  and  the  "  fixed  ammonia  evolver."  Hy  means  of 
n  syphon  and  float  arrangement  a  regular  and  continuous 
How  of  amtnoniacal  liipior  is  made  to  enter  a  horizontal 
|)ipc,  where  it  is  hc.ited  by  contact  with  a  .steam  pipe. 
.Vnnnoniacal  pas  is  thereby  given  off  which  passes  away  to 
a  saturator.  The  liquor  then  passes  on  to  a  series  of  com- 
municating nimular  I'hambers,  into  which  milk  of  lime  is 
introduced  for  liberating  the  fixed  ammonia,  sleam  and 
agitation  at  the  same  time  assisting  the  operation.  The 
amtnoniacal  gas  given  olT  flow  s  to  the  same  saturator,  which 
is  of  conical  form  at  the  lower  part.     The  pipe  for  admitting 


the  animoniacal  gas  is  fixed  near  the  lower  end,  whereby 
the  contents  of  the  vessel  is  .set  in  motion.  Ik'low  the 
.saturator  a  tumbler  on  trunnions  is  provideil,  to  receive  the 
contents  of  the  saturator.  liy  tilting  the  tumlih-r  tlie 
liquor  can  be  poured  off  and  the  salts  allowed  to  remain 
until  they  are  dry,  or  nearly  so.  — y.  11. 


An  Improved  Process  of  Manufaclurintj  Soda  hy  means 
of  Ammonia,  and  Produrintj  Carltonate  of  .Soda,  Citu^lic 
.Soda,  and  lli/droc/iloric  Acid  or  (Jhlorine.  A.  M.  Clark, 
London.  From  J.  H.  Oaguin,  Paris,  France.  Eng.  I'at. 
3668,  March  9,  1888.     8./. 

The  process  consists  essentially  of  the  following  operations 
and  reactions  :  — 

(I.)  A  mixture  of  solutions  of  sodium  chloride  and 
ammonium  sulphide  in  suitable  propiu'tions  is  treated  with 
carbonic  acid,  whereby  sihIuiiu  bicarbonate  is  precipitated, 
ammonium  chloride  remaining  in  solution  and  sulphuretted 
hvdrogcn  being  liberated,  2  NaCl  +  {NlI,)..S  +  2  CO.-  + 
•iU.,U  =  2  N11IICO3  +  2  NH4CI  +  2  IloS. 

(II.)  The  sodium  bicarbonate  is  calcined,  giving  off 
carbonic  acid  for  use  in  the  first  operation — 

2  NaHCO,  =  Na„C03  +  ILO  +  CO.. 

(III.)  The  filtrate  from  the  first  operation,  containing 
all  the  ammonium  chloride,  is  boiled  with  barium  sulphide, 
barium  chloride  being  formed  and  ammonium  sulphide 
given  oft,  which  is  absorbeil  in  lirnio  for  use  in  the  first 
operation — 

2  NH,C1  +  RaS  =  Had;  +  (NIIi);^. 

(IV.)  The  barium  chloriile  is  treated  by  one  of  the 
following  methods  ; — 

(«.)  Sulphuretted  hydrogen  and  air  are  passed  at  a  red 
heat  over  barium  chloride,  obtained  by  evaporation  of  the 
solution,  thus  :  liaCU  +  HjS  -(■4  0  =  BaSOj  +  2  HCl. 

(6.)  iSulphuretted  hydrogen  is  burnt  and  the  gases  given 
off  caused  to  bubble  through  a  solution  of  barium  chloride  : 
15aCl;  +  SOo  +  O  +  HoO  =  BaSO,,  +  2  HCl.  This 
reaction  will  only  take  place  in  the  presence  of  certain 
chlorides,  such  as  the  chlorides  of  manganese,  copper, 
iron,  &c.,  which  promote,  catalytically,  the  oxidation  of 
siil]ihurous  acid. 

(c.)  Barium  chloride  is  treated  either  in  the  dry  way  or 
in  the  humid  way  with  manganese  peroxide,  and  subjected 
to  the  action  of  sulphuretti'd  hydrogen  or  sulphurous 
acid  :  — 

2  BaCU  +  2  H,S  +  8  O  +  MnO.,  =  2  BaSO^  +  MnCl„  + 
2  CI  +  2  H.O. 

2  BaCU-t-2  SO2-I-2  0  +  MnO;  ='2  BaSO^  +  MnCL  +  2  CI. 

(V.)  The  barium  sulphate  produced  iu  the  fourth 
operation  is  reduced  by  charcoal  to  sulphide,  partly  for  use 
in  the  third  operation.  Another  portion  of  the  sulphide 
is  boiled  with  water,  when  it  is  decomposed  into  barium 
hydrate  and  sulphydrate,  the  latter  of  which  replaces  a 
certain  amount  of  sulphide  in  the  third  operation,  whereas 
the  barium  hydrate  is  used  for  causticisiug  soduim  sulphate 
or  carbonate.  It  will  be  seen  that  the  feature  of  the 
process  is  the  circumstance  that  the  A\hule  of  the  ammonia, 
baryta,  sulphur,  and  carbonic  acid,  with  the  exception  of 
that  which  passes  away  with  the  sodium  carbonate,  are 
recovered. — S.  II. 


A  Proce.fs  for  Facilitating  the  O.ridation  of  Su/phurou.t 
Arid  for  the  Manufacture  of  .Sulphuric  Acid  and  of 
IJf/drocliloric  Actdand  (^hlorinr^  audfor  other  Industrial 
J'urposes.  A.  M.  Clark,  London.  From  .1.  li.  Daguin, 
Paris,  France.     Eng.  Pat.  3669,  March  9,  1888.     tid. 

This  invention  relates  to  a  process  for  fasilitating  the 
oxidation  of  sulphurous  acid  by  means  of  oxygen  or  air. 
The  process  consists  essentially  in  treating  a  mixture  of 
sulphurous  acid  and  air  in  the  presence  of  salts  of  man- 
ganese, copper,  iron,  or  tin.  It  appears  that  thcsi'  salts  act 
calalytically  and  favour  the  rapid  oxidation  of  sulphurous 
acid.  This  process  is  theri'fore  applicable  for  the  manu- 
facture of  sulphuric  acid,  and  in  the  second  instance  for 
the  direct  manufacture  of  bvdrochloric  acid  or  chlorine. 
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I.  Manufacture  nf  Sulphuric  v4«rf.— Sulphurous  acid  and 
air  are  caused  to  hiibble  through  a  solution  of  the  sulphates 
of  niaugauese,  copper,  inni,  or  tin,  or  caused  to  traverse  a 
column  filled  with  coke  and  impregnated  with  any  of  the 
solutions  mentioned.  In  both  cases  the  resulting  hquul 
contains  sulphuric  acid,  mixed  with  the  sulphate  employed. 

II.  Maii-ifaclurc  of  Hydruchlnric  Acid  and  iMnrine.— 
Any  chloride  is  treated  with  sulphurous  acid  and  air  in 
the"  presence  of  a  catalytic  agent ;  the  following  reactions 
take  place  : 

2  NaCl  +  MnCls  +  S0„  +  0  +  H^O  = 
MnSOj  +  2  NaCl  +  2  HCl. 

MnSOj  +  2  NaCl  +  2  IICI  =  Na.SOj  +  MnCIo  +  2  HCl.  ^ 
The   catalytic  agent,   in  this   case   manganese    chloride,  is 
always  regenerated.     If  manganese  peroxide  he  pre'ent  at 
the  same  time,  the  hydrochloric  acid  acts  on-it,  producing 
free  chlorine. — S.  H.      

Fig.  1. 


Imprnced  Apparatus  for  subjecting  Pulverulent  or  Granular 
Materials  to  the  Action  of  Gases.  R.  Haseuclever, 
Aachen,  Germany.  Eng.  I'at.  17,012,  November  22, 
1888.  6d. 
TiiK  apparatus  is  designed  for  the  manufacture  of  bleaching 
powder,  or  more  especially  for  the  absorption  of  chlorine  by 
slaked  lime.  It  mainly  consists  of  a  series  of  horizontal 
channels,  each  provided  with  stirring  and  propelling  arrange- 
ment. These  channels  are  made  to  communicate  with  each 
other  and  with  a  gas  supply  in  such  a  manner  that  the 
lime  fed  into  one  end  of  the  first  channel  passes  con- 
secutively through  all  the  channels,  while  the  gas  travels  at 
the  same  time  in  the  contrary  direction.  Fig.  1  shows  a 
sectional  side  view  ;  B'ig.  2  an  end  view  and  cross-section  of 
the  apparatus.  A,  I?,  C,  D  are  a  series  of  superposed 
channels.  The  stirring  arrangement  consists  of  a  shaft  T 
with  a  large  number  of  oblique  radial  blades  U.  The  ends  of 
the  shafts  are  carried  in  bearings   in  the  end  covers   of  the 

Fi".  2. 
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channels,and  are  each  providedatone  end  with  aspurwheel  V, 
all  of  which  are  made  to  gear  with  each  other.  A  worm 
wheel  W,  geared  with  the  worm  X  on  the  driving  shaft  Y 
gives  rotatory  motion  to  the  stirrers.  The  lime  is  charged 
through  thehopjier  E  and  travels  slowly  to  the  other  end  of 
the  channel  A,  where  it  falls  through  a  branch  F  into  the 
channel  H.  Here  it  is  conveyed  back  to  the  other  end,  and 
so  forth,  until  it  is  eventually  discharged  through  the 
shoot  I.  The  chlorine  gas  enters  the  lowest  channel  D 
through  a  lateral  inlet  K,  and  passing  through  the  channel, 
is  brought  into  intimate  contact  with  the  lime,  as  it  is  raised 
up  by  the  stirrers.  The  gas  then  rises  through  the  branch  L, 
into  the  channel  C,  and  so  forth,  until  it  gradually  arrives 
at  the  top  channel,  where  any  uuabsorbed  residue  escapes 
at  O.  The  hopper  K  has  a  kind  of  throttle-valve,  by  means 
of  which  the  discharge  of  lime  into  the  hopper  is  regulated. 
On  the  side  of  the  channels  openings  are  left,  which  can 
be  tightly  closed  by  covers  P,  and  allow  of  a  ready  inspec- 
tion of  the  interior  of  the  channel. — S.  H. 


VIII.-GLASS,  POTTERY, 
EARTHENWARE. 


AND 


Cri/oUte  and  its  Substitutes  in  Glass  Manufarture. 
R.  Zsigmondy.     Dingl.  l^lyt.  J.  271,  3C— 44  and  80—88. 

Cryolite  is  used  in  the  manufacture  ot  milk  or  opal  glass, 
and  its  price  has  risen  so  considerably  within  the  last  three 
years  that  it  is  most  desirable  to  find  a  substitute  for  it. 
Attempts  have  been  made  to  use  a  mixture  of  felspar  and 
fluorspar  for  this  purpose,  with  more  or  less  success,  while 
Weinreb  has  employed  alkaline  fluorides  prepared  from 
fluorspar  hy  fusion  w  ith  sand  and  an  alkali.  The  objection 
to  this  process  is  the  cost  of  the  alkali  if  potash  be  used, 
and  the  outlay  needed  for  fuel  if  soda  be  selected,  as 
sodium  fluoride  requires  23  parts  of  water  for  its  solution, 
all  of  which  has  to  be  evaporated  to  obtain  it  from  the 
aqueous  extract  of  the  melt.  Before  describing  his  own 
moditicalion  of  this  process  the  author  discusses  the  various 
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expliuiatious  of  the  action  of  cryolito  in  iiroJucini;  n  milk 
glass  that  hiive  bi'cn  iiilvanci'd.  lu  I8G!»  Jiiiiriilh  attri- 
hiileil  it  to  ilie  I'xpiilsioii  of  tlie  tliiorine  as  silicon  fluoride  iinil 
tlic  liberation  of  tin-  ulnininii  which  was  distributed  in 
suspension  lhrou;;liout  the  ?;'"*■''>  "'"'i'  I'lV/i'iims-,  iu  the 
$ainc  veur,  postulated  the  formation  of  sodium  tluosilieate 
from  the  fluorides  of  silicon  and  sodium  pio<liiced  by  the 
action  of  the  cryolite  on  the  silica  of  the  fjliiss,  and 
considered  the  opacity  of  the  product  due  to  it. 

EMI,  in  1877  (Uin^'l.  Polyt.  J.  235,  77),  demolished  both 
these  theories  by  showinfj  the  presence  of  fluorine  to  be  essen- 
tial to  the  formation  of  a  milk  f;lass,  while  sodium  fluosilicate 
was  unable  to  effect  it  in  the  absence  of  ahiiuiiia.  He  was 
followed  by  IIViHreA  in  188ri  (Dinsl.  I'olyt.  .1.  256,362), 
who  demonstrated  the  necessity  for  both  sodium  fluoride  and 
alumina.  Finally  S.hu-ar:  (l)ingl.  Toljt.  .1.  267,  223) 
repeats  W'illiaiiix'  sinteiuent  that  sodium  fluosilicate  is  the 
cause  of  the  ojuicity. 

The  author  considers  aluminium  fluoride  to  be  the 
essential  constituent,  and  upholds  liis  view  by  .showing  that 
the  work  of  the  previous  observers  can  be  iiiter|ireted  in 
accordance  with  it.  He  confirms  Wfitiri'h'n  statement  that 
sodium  fluoride,  alone,  is  ineffective,  and  points  out  that  a 
preat  economy  of  fluorine  may  be  attained  by  providing; 
sufficient  basic  material  to  combine  with  the  silica  and 
prevent  it  expelling  the  fluorine  as  silicon  fluoride.  A  good 
cryolite  glass  may  be  represented  thus  :  — 

R,0,  ^  to  1  RO,  6  SiOo,  I  to  1  AUFj. 

The  author  succeeded  in  producin;^  opaque  glasses  by  the 
use  of  kaolin  and  fluorspar,  which  were  little  inferior  to 
those  containing  cryolite,  but  in  preparing  them  the  bottom 
of  the  pots  became  deeply  pitted,  owing  to  the  fluorspar 
melting  first,  trickling  down  through  tlie  mass  of  the  other 
constituents  and  attacking  theiu  ;  pots  were  thus  sometimes 
perfonited  in  a  couple  of  days. 

Further  attempts  to  use  fluorspar  instead  of  cryolite, 
being  unsuccessful,  attention  was  directed  to  the  partial 
replacement  of  the  latter,  and  with  better  results.  For 
example,  the  following  mixture  yields  a  good  milk  glass:— 

Parts. 

Sand lOU 

Potash 7-1 

Soda 12-2 

Fluorspar T4 

Cryolite Ti 

Orthoclase 7"1 

Kaolin Ill 

Kleveu  parts  of  felspar  may  be  substituted  for  the  last 
two  constituents,  in  which  case  somewhat  less  sand  and 
potash  should  be  used. 

Schwarz  gives  the  analysis  of  a  similar  glass,  which  is, 
however,  free  from  alumina,  but  contains  zinc.  The  author 
contends  that  this  does  not  invalidate  his  statement  as  to 
the  cause  of  the  opacity  of  cryolite  glass,  as  zinc  fluoride, 
like  aluminium  fluoride,  lead  fluoride,  calcium  jihosphate, 
and  stannic  oxide,  remains  suspended  and  undissolved  iu  the 
glass  mixture  when  solidified,  and  thus  communicates  to  it 
its  peculiar  property.  A  "  French  opal  "  glass  examined 
by  Hoc/i  (Ding.  Fo'lyt.  J.  224,  624)  contained  :— 

Per  Cent. 

SiO, 63-7 

PbO 16-5 

FeO 0-S 

AljOj lB-8 

KjO 2-3 

99  ■« 

As  it  is  free  from  fluorine,  the  author  considers  its  opacity 
due  to  the  presence  of  lead,  as  in  lead  glasses  (perhaps  on 
account  of  the  low  temperature  at  which  ihcy  fuse),  alumina 
is  less  soluble  than  in  those  not  ccuitaining  that  metal. 

In  spite  of  the  dilficuUies  attending  their  manufacture, 
especially  the  outlay  in  melting-pots,  glasses  containing 
fluorspar  instead  of  cryolite  are  a  commercial  success,  on 
account  of  the  high  price  of  the  latter  body.  Such  a  glass, 
giving  satisfactory  results,  is  represented  by  the  formula 
J  K»0,  i  CaO,  If  Zn(  t.  6  SiO~,  Jt  AUF,,.     But  even  the  best 


of  these  glasses  is  not  equal  to  good  cryolite  glass,  as  thev 
are  apt  to  lack  homogeneity,  and  are  not  of  such  an  opaque 
white  colour  as  the  latter.  Moreover,  tliey  make  inuoh 
waste,  which,  in  simie  manufactiiicrs'  opinion,  eats  uji  all 
profit  arising  from  the  use  of  the  cheaper  material.  The 
coiiclusiou  arrived  at  is,  that  a  fluorine  compound  free  from 
lime  and  of  low  price  can  be  the  only  formidable  competitor 
to  cryolite. 

The  details  of  the  author's  proposed  process  arc  a.s 
follows  :  — 

Fluorspar  is  fused  with  potash  and  silica,  the  melt 
extracted  with  water,  and  the  hot  concenti'ated  solution  of 
potassium  fluoride  (d)tained,  precipitated  with  a  solution  of 
soila  saturated  at  about  .S8'  ('.  Sodium  fluoride  is  thrown 
down,  while  potassium  carbonate  remains  iu  solution,  and 
may  be  recovered  and  used  over  again.  In  order  to 
discover  the  best  luoportions  for  obtaining  a  higli  yield  of 
potassium  fluoride,  it  was  necessary  to  make  many  trials  of 
different  mixtures,  and  to  estimate  the  quantity  of  soluble 
fluoride  they  yielded,  and  for  this  purpose  a  ipiicU  and 
fairly  accurate  method  of  determiiiing  fluorine  was  requisite. 
The  principle  made  use  of  by  Kiiiijhr  Cor  the  determination 
of  ccuubined  sulphuric  acid  (Annalen,  188.'))  was  employed, 
standard  calcium  chloride  solution  being  substituted  for 
barium  chloride.  The  solution  containing  the  fluoride, 
together  with  |iotassium  silicate  and  carbonate,  was  neu- 
tralised with  hydrochloric  acid  in  the  hot,  using  phenol- 
phthalein  as  an  indicator ;  1  ce.  of  ^  sodium  carbonate 
solution  was  added,  and  then  an  excess  of  -"-  calcium  chloride 
solution.  (The  use  of  the  single  cc.  of  sodium  carbonate 
solution  is  to  indicate  when  all  the  fluoride  has  been 
pieoipitated  as  C'aF.,,  as  then,  and  not  till  then  does 
the  sodium  carbonate  react  with  calcium  chloride,  pre- 
ciiiitating  calcium  carbonate,  which  is  neutral  to  phenol- 
plithalein.)     The  excess  of  calcium  chloride  was  determined 

N 
by  adding  —    sodium  carbonate    solution   until    the   liquid 

became  alkaline,  indicating  the  presence  of  excess  of 
sodium  carbonate  consequent  on  the  complete  precipita- 
tion of  the  calcium  chloride,  then  filtering  and  titrating  back 
with  hydrochloric  acid,  using  methyl-orange  as  an  indicator. 
Of  course  the  1  co.  of  sodium  carbonate  must  be  added  to 
the  main  quantity  used  when  calculating  the  results. 
Obviously,  only  the  firjt  and  last  neutralisations  need  be 
effected  accurately,  the  other  two  being  merely  devices  to 
indicate  that  an  excess  of  the  reagent  has  been  added. 

To  demonstrate  the  value  of  this  method  it  was  necessary 
to  ascertain:  — 

(1.)  How  IIF  comported  itself  towards  indicators  when 
titrated.  (2.)  IIow  water  glas:;  behaved  towards  indicators 
when  titrated  with  HCl.  (3.)  Whether  water  gla.ss,  neu- 
tralised with  HC'l,  had  any  action  on  C'aCI;. 

It  was  found  with  reg;ird  to  (  I  )  that  litmus  and  plienol- 
phtlialein  changed  colour  at  a  point  corresjjoudiiig  to  the 
formation  of  normal  fluorides.  Methyl-(u'ange  showed  a 
tendency  to  change  when  enough  alkali  had  been  added  to 
form  acid  fluorides  like  KHFo,  but  was  far  from  distinct. 
For  (2)  it  was  proved  that  water  glass  behaves  like  pure 
carbonated  alkali ;  the  separated  silica  had  no  action  even  on 
phenolphthalein.  In  respect  of  (3),  experiment  answered 
it  in  the  negative. 

This  being  so,  the  method  was  tried  on  mixtures,  like 
those  that  would  have  to  be  dealt  with,  containing  known 
quantities  of  fluorine.  It  T7as  found  to  give  a  maximum 
error  of  1'5  per  cent,  of  the  quantity  of  fluorine  estimated, 
which  was  sufiiciently  near  for  the  purpose  in  hand.  Thus 
a  solution  of  hydrofluoric  acid,  which  indicated  0  •  1022  grms. 
IIF  by  titration  with  caustic  soda,  and  0-1021  grms.  by 
weighing  the  CaF.,  it  could  form,  gave  by  titration  0- 1016, 
0-  KiOo,  and  0-11)20  grm.  in  three  trials. 

A  convenient  modification  of  the  process,  if  the  quantity 
of  alkaline  carbonate  and  silicate  present  be  wholly  un- 
known, is  to  divide  the  extract  from  the  melt  into  two  parts, 
titrate  one  with  standard  hydrochloric  acid,  using  cochineal 
or  litmus  as  an  indicator,  and  then  run  a  little  more  than 
the  quantity  of  acid  thus  found  into  the  other  half,  boil, 
anil  titrate  back  with  caustic  soda,  using  phenolphthalein  as 
an  indicator  until   the  red  colour  appears,  which  is   then 
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removed  by  a  single  drop  of  hj'drochloric  acid.  By  this 
means  the  difficulty  of  titrating  a  solution  containing  a 
carbonate,  with  pheuolphthalein  as  an  indicator,  is  got  over. 

Armed  with  this  method,  the  authnr  proceeded  to  deter- 
mine by  numerous  experiments  the  conditions  under  which 
the  best  yield  of  alkaline  fluoiide  was  obtained.  He  found 
that  if  less  than  2  mol.  of  K.COs  to  1  mol.  of  CaFj  were  used, 
as  much  as  1  mol.  of  SiO,  was  necessary  to  get  70 — 80  per 
cent,  of  the  CaF.,  decomposed.  Besides  this,  the  degree  of 
intimacy  of  the  mixture,  the  temperature  employed,  and 
time  occupied,  were  important  factors  in  the  }ield.  The 
portion  of  the  melt  left  on  extraction  with  water  consists  of 
calcium  silicate,  carbonate,  and  fluoride,  together  with  small 
quantities  of  potassium  salts  which  it  is  difficult  to  remove 
completely.  Such  a  mixture  could  be  used  in  glass  makmg, 
and  therefore  no  part  of  the  process  yields  an  absolutely 
waste  product. 

To  prove  the  practicability  of  the  other  half  of  the 
process,  potassium  fluoride  was  precipitated  with  the 
equivalent  quantity  of  sodium  carbonate  in  the  hot.  The 
sodium  fluoride,  being  somewhat  soluble,  prevented  so  good 
a  yield  as  could  be  wished  being  obtained. 

On  considering  the  cost  of  the  process  it  is  seen  that  the 
potash  is  used  repeatedly,  the  soda  corresponding  to  the 
sodium  fluoride,  replacing  that  which  would  otherwise  have  to 
be  added  to  the  glass  as  carbonate,  while  the  silica  can  be 
used  in  the  form  in  which  it  is  left,  viz.,  calcium  silicate,  to 
replace  the  sand  generally  necessary.  This  leaves  only  the 
fluorspar  and  the  fuel  to  be  bought  each  time,  and  they  are 
both  cheap  compared  with  cryolite.  The  process  promises 
to  he  lucrative,  unless  mechanical  difficulties  are  eucouutered. 
•One  of  these,  uamely,  the  need  of  a  material  to  form  the 
floor  of  the  fiu'nace  in  which  the  fluorspar,  sand  and  potash 
are  to  be  melted,  capable  of  withstanding  their  action,  might 
be  met  by  the  use  of  basic  bricks,  like  those  now  obtainable 
at  iron  works. — \i.  B. 


PATENTS. 

Improved  Macltine  for  making  Scorijiers,  Cupels,  and 
Crucibles.  T.  P.  Sims,  Swansea.  Eng.  Pat.  44.5, 
January  11,  1888.     8f/. 

See  under  I.  page  18G. 


Iriprovements  in  the  Production  of  Pictures  and  Designs 
OH  China,  Earthenware  and  Glass.  J.  B.  G.  Bonnand, 
London.     Eng.  Pat.  17.51,  February  6,  1888.     6d. 

A.  SHEET  of  glass  is  sensitised  with  a  mixture  of  water, 
treacle,  potassium  bichromate,  and  borax,  and  exposedunder 
an  ordinaiT  photographic  transparency.  The  design  is  then 
brought  out  bj  dusting  on  the  necessary  colours,  which 
are  fixed  by  means  of  a  fatty  composition  consisting  of 
essence  of  lavender,  fatty  essence  of  Venice,  and  powdered 
resin.  The  picture  is  coated  with  a  similar  mixture  con- 
taining collodion  instead  of  essence  of  lavender,  and  placed 
in  an  alkaUne  bath  of  borax  and  sugar  after  previously 
soaking  in  warm  water.  The  film  can  be  then  tr.insferred 
to  the  china,  or  other  material  placed  in  the  bath,  trhich  is 
afterwards  fired  in  the  usual  wav. — 0.  H. 


Improcements  in  the  Manufacture  of  Glass.  E.  Story  and 
K.  Puushon,  London.  Eng.  Pat.  2184,  February  14 
1888.     6</. 

The  inventors  manufaclure  glass  from  "  granite,  granulite, 
syenite,  elvan,  &c."  silicate  of  soda,  sulphate  of  soda, 
ciirbonaie  of  soda,  and  asbestos  being  among  the  other 
substances  used. — E.  G.  C. 


Improvemenis  in  the  Siticring  of  Glass.     .1.   Sver,  Man- 
chester.    Eng.  Pat.  16,453,"  November  13,  1888.     id. 

Tins  process  consists  in  the  deposition  of  silver  on  glass 
from  one  or  two  solutions  containing  silver  salts,  without 
the  application  of  heat.  The  solutions  contain  nitrate  of 
silver,  ammonia,  and  Eochelle  salt. — E.  G.  C. 


IX.-BUILDING  MATERIALS,  CLAYS, 
MORTAES,  AND  CEMENTS. 

On  .Saccharine  Matter  in  Mortar  and  on  Building  in  Frost. 
S.  Crompton.     Engineer,  1889,  110. 

A  CASE  is  quoted  in  the  experience  of  the  author  of  some 
building  done  in  sharp  frost.  The  courses  of  brickwork  set 
in  the  wall  with  sugared  mortar  were  perfectly  sound  and 
were  imtouched  by  the  frost  and  by  the  thaw  which  followed 
it,  whilst  the  work  below  it,  and  the  work  done  on  the  same 
day  that  the  sugared  work  >vas  done,  bnt  done  with  unsugared 
mortar,  suffered  severely. 

He  further  points  out  that  the  reason  that  Roman  mortar 
was  so  good  and  stood  so  well,  is,  that  the  lime  was  slaked 
in  pits  and  allowed  to  remain  there  for  two  or  three  years 
before  use.    He  quotes  Pliny  (A.D,  77)  in  proof  of  this, 

— W.  S. 


X.-METALLURGY,  MINING,  Etc. 

On    Cowles'   Method  for   Reducing   diffirullli/    Reducible 
G.vides.     E.  V.  Sommaruga.    Chem.  Zu'it.  12,  1728— 1729. 

The  author  believes  that  the  method  for  reducing  oxides 

of  aluminium,  silicinni,  and  other  elements,  by  me.ins  of  an 
electric  current  in  the  presence  of  carbon,  is  simply  a  true 
reduction  by  carbon  at  a  very  high  temperature,  and  not  an 
eleetrolvtic  process.  (Compare  this  Journal,  1886,  206 — 
210.)— A,  L. 


Huntington's  Ccnlrifui/al  Roller  Mill.  Engineer,  1888, 
519. 
This  new  type  of  crushing  mill  possesses  several  important 
advantages  over  the  ordinary  stamp  battery.  A  ten-stamp 
battery,  with  850  lb.  heads,  weighs,  in  all,  from  12  to 
14  tous,  and  costs  650/.,  while  a  5-ft.  Huntington  mill 
■weighs  5 i  tons  in  all,  the  cost,  including  erection,  being 
SiOl.  Omitting  the  great  ad^■autage  in  transport,  the 
latter  can  be  erected  in  15  working  hours  by  two  men,  the 
former  by  four  men  in  30  days,  while  frequently  a  consider- 
able time  is  required  before  it  can  be  got  in  action.  Further, 
■with  one-half  the  power,  the  output  of  the  centrifugal 
mill  is  10 — 50  per  cent,  higher  than  the  stamp  battery.  It 
consists  chiefly  of  a  vertical  spindle,  on  which  is  keyed  a 
circular  frame,  and  from  the  latter,  suitably  hung  in  bear- 
ings permitting  of  a  radial  motion,  with  regard  to  the 
vertical  spindle,  are  yokes  carrying  the  steel  rollers,  while 
between  the  rollers,  and  attached  to  the  frames,  are  scrapers. 
When  the  machine  is  in  action  these  steel  rollers  are 
pressed  by  centrifugal  force  against  a  steel  ring  forming  the 
sides  of  the  pan.  The  quartz  is  fed  with  water  into  a 
hopper,  and,  being  carried  by  the  scrapers  and  the  water 
against  the  sides  of  the  ring,  is  pulverised  by  the  rollers ; 
the  precious  metal  amalgamates  with  the  mercury  run  in 
the  bottom  of  the  pan,  while  the  fine  grit,  u-ithout  slime,  is 
discharged  through  a  perforated  grating  extending  along 
half  the  circumference  of  the  mill,  and  passes  ou  to  the 
concentrators  in  the  usual  manner.  About  75  per  cent,  of 
the  precious  metal  is  retained  by  the  amalgam. — 0.  H. 


7'he  Artificial  Production  of'  Chrome  Iron.  S.  Meunier. 
Compt.  Bend.  i07,  1153—1154. 
The  author  has  succeeded  in  obtaining  chrome  iron 
artificially  by  very  strongly  heating  an  intimate  mixture 
of  1 48  grms.  of  potassium  bichromate,  58  grms.  of  ferrous 
carbonate,  and  56  grms.  of  iron  filings,  the  reaction  being 
expressed  by  the  equation — 

KjCrO-  +  FeCOj  +  2  Fe  =reO,Cr.();,  +  K.CO3  +  FeA- 

The  mixture  is  contained  in  an  earthen  crucible  previously 
dusted  with  finely-powdered  cryolite.  On  breaking  the 
fused  mass  distinct  zones  are  visible,  one  of  which  is  finely 
grained  and  steel  grev,  almost  entirely  composed  of  small 
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resulor  octuheiirons.  soinetiuu's  passing  fvcii  into  thii  i.Mil>i', 
ami  vieltN,  on  annlv-is,  tlie  nninbers  for  cliionie  iron. 

—  C.  II.  1!. 


Improcemenl.i  in  Mehtlliiniical  Process  s.     Hin^l.  I'olM.  J. 
271,  17— !.'.•)  iind  109  —  119. 

Ar  Friiberg  lead  is  extracted  in  a  very  crude  state, 
owiiij;  to  the  uunibcr  and  variety  of  residues  from  the 
working  ut°  ores  of  other  metals  that  are  added  to  it  durin<< 
smelting.  The  following  talile  shows  liow  complex  a 
mixture  it  !«  : — 


I. 


I 


II. 


III. 


IV. 


V. 


Silver; 

I'TllO 

0-470 

0-13) 

0-830 

o-sio 

Copper 

OOSi 

0-225 

0-1-n 

0-828 

o-umi 

Bismuth 

0-(«» 

0-019 

0-022 

0-047 

o-o:)2 

Cadmium 

.. 

.. 

0-002 

.. 

0-0o:i 

Tiu 

1-4SI0 

1-S5V 

0-078 

0'6S0 

0-S71 

tf'21.-; 

1-8-28 
0-958 

o-i:u 
0-4.S0 

0-5t0 

o'si7e 

.Viilinioii.v 

o-s.w 

Nickvlandcolmlt 

.. 

.. 

o-oio 

O-OU 

Iron 

0-oos 

U'OOS 

0-0O7 

0-002 

0-OOS 

Zine 

iSulphur  

0*051 

0-015 

-- 

Of  these— 
I.  is  from  the  rich  (in  silver')  Iciid  ore  from  tlio  Muldiicr 
works. 
II.  is  from  the  ordinary    lead    ore    from    tlic     Muldner 
works. 

III.  is  from  the  working  up  of  the  slag  from  the  iluldner 

works. 

IV,  is  from  the  lead  ore  from  the  Halshruckner  Works. 
V.  is  from  the  working  up   of  the  slag  from  the  Ilals- 

briickuer  works. 
The  process  of  purification  is  as  follows  : — 
About  90  per  cent,  of  the  copper  is  first  separated  by 
ii|uatiou,  which  jjets  rid  of  the  nickel,  cobalt  and  iron  at 
the  same  time ;  with  these  latter  remains  a  part  of  the 
sulphur  and  arsenic.  The  tin,  arsenic,  and  antimony  are 
separated  as  lead  staunatc,  arseniatc,  and  antimoniate 
respectively,  by  means  of  the  "  improving "  process,  a 
jet  of  air  being  allowed  to  play  on  the  surface  of  the 
fused  lead.  The  yield  of  metal  in  this  ease  is  74 — 
8-2  per  cent,  in  the  ease  of  the  lead  from  lead  ore,  and 
78 — 90  per  cent,  in  that  of  the  product  obtained  by  working 
up  the  slag.  The  silver  is  then  extracte<l  by  the  Pattin.son 
or  I'arkes  process,  or  by  a  combination  of  the  two.  The 
composition  of  the  zinc-containing  layer,  skimmed  off  and 
removed,  if  the  I'arkes  process  be  u.sed,  is  shown  by  the 
followiog  uualysis  of  three  samples  of  it  :  — 


II. 


III. 


Gold 

Silver 

Copper  .... 

Bismuth 

Lead 

Zinc 

Iron 

.\ntimony.. 
Sulphur  ... 
l>i}-gcn,  A.C. 


0-n2i 
;i-82 


0-OOii 
.-J- 3;) 


o-(io:! 
l-.iii 


3-2S 

ir  HI 

0-30 

o-ol 

0-01 

O-iil 

56-15 

4fM 

n-M 

.-U-02 

40-09 

50-77 

1-Sl 

i)-.-,7 

0-H5 

Trace. 

Trace. 

.. 

Trace. 

.. 

.. 

1-09 

1-37 

rsi) 

100-00 

100-00 

100 -00 

An  experiment  on  the  way  in  whidi  the  impurities  in 
crude  lead  disposed  themselves  when  the  metal  was  ke|)t 
fused,  was  made  by  A.  Schertel,  to  whom  all  the  above 
analyses  are  also  due.  An  iron  cylinder  one  metre  in  hei;;ht 
uas  tilled  with  the  fused  lead  and  allowed  to  remain  in  a 
I'luimlier  kept  at  a  temperature  abo^■e  tlie  solidifying  point 
for  -J4  hours.  It  was  then  allowed  to  cool,  and  sami)les 
taken  from  the  top  and  hiittom.  They  gave  on  analysis  the 
follow  iug  impurities  :  — 


Top. 


Bottom. 


Silver 

Copper 

llismuth 

Tin 

0-121 

ra-.'i 

0-132 
n-9H 
2-ii;i 
u-700 
11-1(13 

0'(i2;i 

U-Ulil 
0-500 

0-103 
0-031 
0-012 

.\rscnic 

rvtso 

11-710 

Nickel 

Sulphur 

Specific  Gravit.v 

10-3-Jl 

10-82( 

An  ainilysis  of  the  Kreiberg  blue  vitriol  is  given,  showing 
a  percentage  of  99-801  of  Cu80,+ ')  HjO,  the  balance  being 
made  up  of  traces  of  ferrous,  zinc,  nickel,  and  lead  sulphates. 
The  white  arsenic  produced  contains  99-70  10  99-88  per 
cent,  of  AsjOj.  The  vitriol,  which  is  one  of  the  by-pro- 
ducts at  Freiberg,  contain.s  0-17.-)  percent,  of  arsenic  •,  after 
treatment  of  the  chamber  acid  with  sulphuretted  hydrogen, 
the  acid  of  Cij"  H,  contai)is  only  0-0(10-2  |ier  cent.  The 
i|uantity  of  lead  in  the  strong  aciil  amounts  to  0-058  per 
cent. 

('.  Schnabel  considers  (Zeils.  Ver.  deutach.  Itiy.  1888, 
758)  that  the  electric  method  for  the  depot'ition  of  lead 
fume  is  not  reliable. 

C.  U.  T.  Hiwemaim  has  devised  a  process  for  the  e.<- 
traction  of  lead  and  silver  from  their  sulphides  without  the 
necessity  for  a  preliminary  rousting.  It  consists  in  the 
fusion  of  the  ore  with  caustic  or  carbonated  alkali,  which 
combines  with  the  sulphur  and  liberates  the  metal.  If  the 
ore  be  free  from  iron  it  is  advisable  to  add  j  to  10  per  cent, 
of  iron  or  its  sulphide  in  order  to  form  a  double  sulphide  of 
iron  and  sodium,  which  facilitates  llic  subsequent  disintegra- 
tion of  the  slug,  which  is  extr.iclcd  with  wafer,  and  at  the 
same  time  treated  with  (_'()«  from  a  kiln  or  other  suitable 
source,  whereby  the  allialine  carbonate  is  regenerated ;  it 
may  then  be  causticiscd  and  used  over  again.  In  working 
the  process,  charcoal  and  litharge  may  be  added  to  the 
melt,  and  thus  a  larger  yield  of  lead  (ditaincd  for  the 
same  quantity  of  soda.  \  mixture  of  sodium  chloride, 
litharge,  and  water  may  also  be  used  with  the  view  of  ob- 
taining caustic  soda  in  situ.  If  silica  be  present  in  the  ore 
to  be  smelted,  it  will  not  cause  loss  of  soda,  as  the  silicate 
of  soda  formed  will  be  recovered  as  carbonate  by  the 
treatment  with  COo  mentioned  above.  The  furnace  used, 
if  lined  with  siliceous  bricks,  will  be  strongly  attacked  by 
the  alkaline  melt,  but  can  be  made  capable  of  resisting 
corrosion  by  previous  treatment  with  a  sntall  quantity  of 
soda  at  a  much  higher  temperature  than  that  needed  in  the 
process,  thus  transforming  its  surface  into  a  refractory  one 
of  mixed  silicates. 

It  is  found  that  a  galena  containing  about  70  per  cent,  of 
lead,  together  with  silica  and  sulphides  of  copper,  zinc, 
antimony,  and  iron,  reciuires  about  2a  per  cent,  of  soda. 

The  inventor  reckons  the  cost  of  the  recovered  soda  at 
40.V.  per  ton,  i.e.,  lo.v.  per  ton  of  ore.  The  conditions  under 
which  the  process  is  most  likely  to  be  commercially  successful 
are  those  obtaining  in  a  country  wliere  fuel  is  scarce,  as  it 
promises  to  be  economical  in  that  respect. 
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OuTPnr  of  Lead  in  Germany  for  1886. 


- — 

Lead. 

Lithai'se. 

Stolberger  GeseUschafi 

Rheinisch-yassauis-che  GeseUschafi .... 

Tons. 
14,390 

4,790 

22,809 

Tons. 
83 

3,660 

4,926 

S^  Goldschmidt    

4,331      ' 

89               222 

WaUher-Croneekhiitte 

5,817      '         702 
8,427 

3,194      1         2l)5 

4,339                479 

I 

76,732            1.781 

In  1886  North  America  produced  127,008  tons  of  lead. 

At  the  "Muldner  works,  Freiberg,  the  lead  is  desilverised 
by  a  combination  of  the  Fnttinsou  and  Parkes  processes ;  this 
is  necessary  on  account  of  its  impurity,  particularly  in 
respect  of  bismuth.  The  crude  lead  has  first  to  be  freed 
from  copper,  nickel,  cobalt,  tin,  arsenic,  and  antimony, 
because  the  first  three  would  cause  more  zinc  to  be  u-ed  in 
the  Parkes  process  than  would  otherwise  be  needed,  while  the 
others  would  remain  in  the  dcsilverised  lead  and  require  to 
be  removed  by  subseiiueut  refining.  The  lead  thus  purified 
is  also  suitable  for  treatment  by  the  Pattinson  method. 
But  for  the  presence  of  bismuth  the  Parkes  process  would 
be  used  exclusively,  but  as  it  docs  not  eliminate  this  metal, 
recourse  mu.st  be  had  to  the  other  method,  it  beinj;  desirable 
to  extract  the  bismuth,  both  on  account  of  its  deleterious 
influence  on  lead  and  its  intrinsic  value.  Accordingly  the 
Pattinson  process  is  used  until  the  percentage  of  silver  is 
reduced  from  0 ■  8  or  0'4  to  0"!  per  cent.,  at  which  stage 
the  bismuth  is  all  present  in  the  concentrated  lead,  and 
then  the  desilverising  completed  by  the  Parkes  method. 
A.  Junge  {Jahrb.f.  Berg,  tiiid  Hiill'en-ire.sr/i,  1888,  1—12) 
deals  with  the  question  of  the  best  way  of  combining  the 
two  processes.  He  shows  that  working  witii  a  battery  of 
16  pots,  of  which  No.  I  contains  more  than  0-81  per  cent, 
of  silver,  and  No.  16,  O'Onl  per  cent,  of  silver,  the  cost  of 
working  crude  lead  containing  so  much  silver  as  to  be  put 
into  any  one  of  the  pots  from  No.  2  to  No.  6,  is  greater 
than  that  of  working  a  lead  of  any  other  degree  of  richness. 
(The  cost  for  these  particular  pots  is  about  1'20  pfennige  per 
cull,  metre,  that  of  the  others  being  about  80  pfiiiniye  for  the 
same  quantity.)  Purtb.er,  the  cost  of  the  Parkes  process, 
reckoning  the  expenditure  for  zinc  not  recovered  by  dis- 
tillation, wages,  fuel,  repairs,  rojalt}',  and  carriage,  comes 
to  an  average  of  about  90  pfcniiige  per  rub.  m.  (1  pfennig  = 
_jL_th  shilling),  for  the  same  class  of  lead  that  would  be  put 
into  pots  2 — 6  in  the  Pattinson  process.  It  also  appears 
that  the  expense  increases  less  rapidly  than  the  percentage 
of  silver  in  the  lead  dealt  with.  On  the  other  hand,  as  all 
qualities  of  lead  take  up  the  same  quantity  of  zinc  (viz., 
0'7  percent.),  which  can  onh-  bertco^ered  by  refining, 
poor  leads  are  best  treated  by  the  Pattinson  process. 

The  question  of  the  bismuth  has,  however,  to  be  considered, 
and  as  it  collects  in  the  silver-rich  pot  (No.  1)  in  the  Pattin- 
son process,  it  is  found  best  to  use  this  process  before  the 
Parkes  process  instead  of  after,  as  one  would  expect  from 
the  statements  above.  Consequently  at  Freiberg  a  battery 
of  eight  or  seven  pots,  according  as  the  lead  gocj  into 
No.  2  or  No.  .'!  at  the  beginning  of  the  operation,  is  used, 
by  which  means  a  lead  containing  2  per  cent,  of  silver  is 
obtained  in  No.  2,  and  one  with  0'  1  per  cent,  in  the  last.  The 
poor  lead  is  then  dcsilverised  by  the  zinc  process  in  cast-iron 
pots,  the  resulting  zinc-lead-silver  alloy  removed  and  liquated 


in  cast-iron  liquation  pots,  the  dcsilverised  lead  freed  from 
zinc  by  partial  oxidation  (refining),  and  the  liquated  zinc- 
lead-silver  alloy  distilled  in  plumbago  crucibles  to  recover 
the  zinc. 

The  percentages  of  the  products  calculated  on  the  crude 
lead  are  :  — 

(1.)  0-35  per  cent,  of  "  schlicker  "  that  separates  spon- 
taneously from  the  crude  lead  on  its  first  being  melted ;  it 
contains  0-0004  per  cent,  of  gold  and  O'l  per  cent,  of 
silver,  and  goes  to  be  melted  down  with  a  new  batch  of  lead 
ore. 

(2.)  2 '25  per  cent  of  rich  zinc-lead-silrer  alloy  with 
0-0153  per  cent,  of  gold,  4-0.51  of  silver,  53-2  of  lead,  2-68 
of  copper,  and  39-"  of  zinc. 

(3.)  98-  9J  per  cent,  of  dcsilverised  lead  containing  0-75 
per  cent,  of  zinc,  and  0  •  0007  per  cent,  of  silver. 

(4.)  1-5  per  cent,  of  lead  recovered  by  liquation  from  the 
zinc-lead-silver  alloy  before  it  is  distilled.  It  contains  1-3 
per  cent,  of  zinc,  and  0-032  per  cent,  of  silver,  and  is 
returned  to  the  desilverising  pots. 

The  process  lasts  20  hours  altogether,  five  hours  being 
occupied  in  melting  and  skimming  the  lead,  and  five  hours 
for  each  desilverising  after  the  addition  of  the  zinc,  which 
is  made  in  three  portions. 

The  liquation  of  the  zinc-lead-silver  alloy  cannot  be 
pushed  to  its  extreme  possible  limit  with  advantage,  as  the 
product  is  bulky  and  much  less  is  incurred  in  the  distillation, 
which  is  carried  out  as  follows  :  the  alloy  mixed  with  1  per 
cent,  of  coarsely-powdered  wood  charcoal  is  put  into  plum- 
bago crucibles  as  mentioned  above  (the  bottoms  of  which 
are  covered  with  a  thin  layer  of  charcoal),  and  heated  in  a 
furnace  for  eight  or  nine  hours  ;  100  parts  yield  57-17 
parts  of  rich  lead,  containing  0-0186  per  cent,  of  gold  and 
7-35  per  cent,  of  silver;  5-85  parts  of  slag  left  in  the 
crucible  containing  0-112  per  cent,  of  gold  and  3  ■  5  per  cent, 
of  copper  ;  29-54  parts  of  reguline  zinc  ;  and  7  '  22  parts  of 
zinc  dust  containing  6*35  parts  of  zinc  ;  90-4  per  cent,  of 
the  zinc  present  is  recovered,  corresponding  to  50  per  cent, 
of  the  whole  quantity  used  for  desilverising. 

The  respective  meiits  of  Schnabel's  ammonia  process 
and  the  method  described  above,  are  still  the  subject  of 
dispute  ;  the  former  is  said  to  be  preferable  where  the  output 
is  large. 

lioessler  has  devised  a  process  (Ger.  Pat.  4.), 195  of  188S) 
bj  which  the  distillation  can  be  effected  .at  a  sufficiently  low 
temperature  to  permit  of  iron  vessels  being  used.  It 
consists  in  driving  h3'drogen,  carbonic  oxide,  gaseous  hydro- 
carbons, nitrogen,  or  carbon  dioxide,  through  the  fused 
alloy.  The  first  four  expel  the  zinc  in  the  metallic  state,  the 
last  as  oxide,  for  which  purpose  it  is  preferable  to  steam, 
which,  in  presence  of  air,  oxidises  a  portion  of  the  lead. 
(To  be  continued.')  — B.  B. 


PATENTS. 

Improvements  hi  the  E.rtraction  of  Gold  and   Silver  from 
Ores  or  Compounds  contaijiiiu/  the  same,  and  in  Solvents 

for  snch  Metals.    A.  Parkes,  i)idwich.    Eng.  Pat.  17,033, 

"December  10,  1887.  6d. 
Tins  patent,  in  which  there  are  11  claims,  consists  in  sub- 
mitting the  crushed  ore  to  the  action  of  any  one  of  the 
following  mixtures,  preferably  with  the  assistance  of  steam 
underpressure: — (1)  bromine,  cyanide  of  potassium,  and 
dilute  chromic  acid ;  (2)  Hnorine,  cyanide  of  potassium, 
and  dilute  chromic  acid;  (3)  bromine,  chlrrocyanide  of 
potassium,  and  water;  (4)  bromine  and  dilute  hydrochloric, 
nitric,  sulphuric,  or  chlorcchroniic  acid  ;  (5)  bromine, 
chlorine,  and  water  ;  and  (6)  bromine  (or  fluorine), alcohol, 
and  water.  The  precious  metals  are  afterwards  obtained 
from  solution  by  any  kLiown  method. — A.  W. 


Improvements  in  the  .Manufacture  nf  Aluminium,  and 
Apparatus  therefor.  II.  H.  Lake,  London.  From 
C.  Netto,  Dresden,  Germany.  Eng,  Pat.  17,532,  Decem- 
ber 20,  1887.     nd. 

The  claims  are  various  improvements   in  the  methods   of 
submitting  aluminium  compounds  to  the  action  of  sodium, 
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for  tho  jmrposo  of  ot>tnlniiig  altiininium.  Tlu'  first  |iliiii  is  to 
introdiicr  sodiuiii  into  tiic  iiulli'il  mixluri'  eontaiiu'cl  in  a 
cruciblf  willi  »  ti^lit-fittiii;;  lid,  ri'|n'alcill.v  tiirniiif;  over 
tile  whole.  Tile  next  is  the  use  of  a  revolvinj^  evlimlvi 
with  a  line  lhroiif;h  its  eenire,  in  whieh  f;as  is  ImvMt  to 
supph  the  heat.  The  niixtnre  is  nulteil  in  this  eviiniler, 
soUinni  run  in,  the  vessel  closed,  the  flue  diseonneeted  from 
the  pis-sup|>ly  pipe,  and  the  whole  revolveil.  Again,  the 
soilintu  eaii  be  bro«;;ht  to  bear  on  the  niixtnre  by  means  of 
11  "diver."  Also,  the  operation  can  he  condneted  on  the 
principle  of  Ileiiton's  process  for  steel  making,  usin^;  soditiiii 
in  place  of  the  nitre  and  an  alnniininni  };riil  in  lieu  of  iicm. 

Finally,  two  forms  of  apparatus  are  described  for  inlro- 
diieiii;;  the  sodium  at  the  bottom  of  the  inolteii  alnniininni 
compounds  on  the  liesscnier  coinertcr  plan.  The  materials 
are  nieltt'd,  run  into  the  hot  e(uiverter,  and  melted  sodium 
is  forced  in  by  pumps,  cither  throu<:li  the  bottom  or  ihrough 
u  pipe  which  leads  down  the  centre  of  the  converter  to  the 
bottom,  where  it  is  distributed  Ihrcni^h  a  perforated  plate. 
The  molten  aluminium  mixture  may  also  he  poured  on  to 
the  mi'lled  sodium,  preferably  by  first  di\  idin^  it  by  pouring 
thvouj^h  a  kind  of  sieve.  Drawiiij^s  of  tlie  iii\ertint^  crucible, 
the  revolviuf'  cvliiidei,  and  the  converters  arc  fiiveii.  — A.  W. 


Improfeiiienls  in  the  MamiJ'iiclure  of  Bronze.  Vv .  H.  Beck, 
I^ndon.  From  A.  Sentex,  C.  Mari'chal,and  A.  Sannier, 
Paris,  France.     Kng.  I'at.  ISSli,  February  8,  1888.     6iV. 

This  is  a  process  for  producing  "  nialleable  and  ductile 
bronze"  bars  or  plates  which  arc  free  from  cracks  and 
blowholes,  arc  "  inoxidisablc,"  and  which  may  be  ''  rolled 
and  drawn  wiih  the  greatest  ease."  Moreover,  the  metal 
has  the  appcjirance  and  "  sonorosity  of  gold."  One  and  a 
half  kilos,  of  tin  arc  puritied  by  melting  under  nitre. 
Ten  kilos,  of  copper  are  melted  and  .JO  gnus,  of  e(|ual  parts 
of  nitrate  and  cyanide  of  potassium  are  aililed  for  the  double 
purpo.se  of  reducing  the  oxides  and  '•  fattening  "  the  metal. 
Then  25  grms.  of  bitartrate  of  potassium,  with  the  same 
(piaiitity  of  cyanide,  are  added,  and  after  poling,  the  tin  is 
introduced  ;  2.")  grms.  each  of  sal-ammoniac  and  cyanide  are 
thrown  on,  1  gnu.  of  "phosphuret  of  copper  "  introduced  to 
**  impart  iiiildness,"  and  20  grins,  of ''Marseilles  foap"  added, 
which  still  further  "  fattens  "  the  metal.  Finally,  1  grin,  of 
Bodium  is  added  at  the  moment  of  casting.  The  metal,  if 
cast  in  sand,  may  contain  more  tin,  and  if  the  proportion  of 
tin  be  reduced,  the  i|uantity  of  phosphorus  and  sodium  may 
be  increased. — A.  W. 

Improvemtuts  in  Apparatus  suitahie  for  Separatinij  Gold 
from  its  Ores.  J.  Hornsby  and  G.  E.  Coupe,  Grantham. 
Eng.  Pat.  1914,  February  8,  1888.     8d. 

Tills  improvement  is  intended  to  ensure  the  intimate 
contiict  with  amalgamated  silver  plates  of  sludge  containing 
gold,  especially  when  a  large  amount  of  water  has  to  be 
used  with  the  ore.  The  sludge  is  introduced  into  a  box, 
preferably  lined  with  amalgamated  plates,  and  having  inside 
it  an  axis  or  drum  jirovided  with  easily  removable  tangential 
or  other  arms  carrying  amalgamated  plates.  These  plates 
are  caused  to  revolve  in  the  casing,  being  either  driven 
from  the  outside  or  made  to  revolve  like  a  water-wheel  by 
the  sludge  itself,  the  latter  method  being  especially  suitable 
for  ores  which  require  to  be  mixed  with  a  large  quantity  of 
water.  At  the  bottom  of  one  of  the  sides  of  the  casing  is  a 
slit,  closed  by  a  [ilate  which  dips  into  a  trough  of  mercury. 
Other  plates  are  provided  at  the  bottom  of  the  easing  to 
break  the  flow  of  sludge,  so  as  to  prevent  a  too  violent  flow 
carrying  the  mercury  out  of  the  trough. — F.  W.  T.  K. 


A  Mode  of  Treating  Manganese  Ore  for  Convenience  and 
Economy  in  Transportation  and  Shipment.  11.  Morris, 
Manchester.  From  A.  W.  de  Leuse  Lenczewsky,  Koutais, 
Russia.     Eng.  Pat.  1939,  February  9,  1888.     id. 

Tin;  manganese  ore  is  pulverised,  worked  up  into  a  paste 
with  water,  made  into  bricks,  and  calcined  sufficiently  to 
remove  the  moisture  and  "  a  good  portion  of  the  foreign 
substances  without  melting  out  the  metallic  maiigauese." 
In  some  cases  it  may  be  found  convenient  to  calcine  the 
powdered  ore  directly  and  sliip  the  powder. — F.  W.  T.  K. 


A  New  \on-Afagnclic  Afetaliic  Alloy.  11.  Osterniaiiu  and 
A.  Prip.  Geneva,  Switzerland.  Eng.  Pat.  I  l,l)3'.i,  February 
10,  1888.     id. 

Till':  alloy  is  composed  of  a  mixture  of  jiiatiiiinii.  niekel, 
ei>pper.  wolfraiii(tiingsteiO,  cobalt,  and  cadmium  in  certain 
proportions.  The  alloy  is  very  suitable  for  replacing  steel 
in  the  works  of  watelu's  and  in  watch  csi-apements,  for  it  is 
both  non-magnetic  and  its  etictheieiit  of  linear  expansion  is 
almost  the  same  as  that  of  steel,  liy  varying  the  propor- 
tions the  alloy  can  be  made  harder  or  softer,  more  or  less 
ductile  and  malleable,  &c.     (Sec  next  page.)— S.  G.  K. 


fiii])rofements  in  the  Kvtraction  of  (iold,  Silrer,  and 
Platinum  front  Aiirifernus  and  Argentiferous  .Materials. 
F.  Trickctt  and  J.  Noad,  London.  Eng.  Pat.  2778, 
February  24,  1888.  6rf. 
TiiK  patentees  make  a  saturated  "solution  of  chloride  of 
soilium  and  oxide  of  manganese,"  by  ilLssoIving  12  parts  of 
the  former  and  I  part  of  the  latter  in  24  parts  of  water, 
and  pass  through  it  an  clcctiie  current  "  until  the  whole  of 
the  chlorine  is  liberated  and  tuken  up  by  the  solution, 
leaving  a  residue  of  sodium  oxide."  The  ore  is  heated 
with  the  chlorine  solution  so  obtained,  whereby  gold,  silver, 
and  platinum  are  converted  into  "  soluble  chlorides." 
Pyrites  is  first  "mixed  with  the  said  residue  of  sodium 
oxide  "  to  remove  sulphur  previous  to  the  treatment  with 
the  chlorine  solution.  The  metals  can  be  obtained  from 
.solution  by  any  known  method. — A.  W. 


Improved  Keonomic  Treatment  if  (Certain  Ht/- Products  of 
Gas  and  Tin-Plate  Manufactures.  E.  Bowen,  Pon- 
tardulais.      Eng.  Pat.  3,179,  March  2,  1888.     id. 

See  under  VII.  page  1 93. 


fmprovemi'n's   in    Alloys    containinij   Iron   or    Steel.     J.  F. 
Hall,  .Sheffield.     Eng.  Pat.  3410,' JIarch  6,  1888.     id. 

Tun  inventor  adds  metallic  nickel  to  iron  in  proportions 
of  from  2 '5  per  rent,  up  to  51)  per  cent,  of  ihe  whole,  the 
gri'Utcst  amount  previously  used  beitig  not  more  than  3  per 
cent.  The  alloy,  which  can  be  cast,  forged,  or  rolled,  is 
said  to  be  particularly  adapted  for  cannon,  gun  barrels,  shot 
and  shell,  armour  plates,  engravers'  plates,  and  other 
purposes. — S.  G.  K. 


Improvements  in  Plating  Iron  and  other  Metals  with 
Aluminium.  I/.  Q.  Brin,  Paris,  Fiance.  Eng.  Pat.  3548, 
March  7,  1888.     Gd. 

TiiK  plate  or  piece  of  metal  to  be  coated  with  aluminium  is 
placed  in  a  muffle  furnace,  which  can  be  heated  to  1,0110^' — 
1,500'  C,  and  covered  with  a  flux  formed  of  clay,  or  other 
earth  rich  in  alumina,  mixed  with  sodium  chloride,  fluor- 
spar, and  borax.  In  the  muffle  itself,  or  preferably  in 
anotlier  vessel,  aluminiferous  vapours  are  produced  by 
heating  ahimiuiiim  chloride  or  a  mixture  producing  the 
chloride,  and,  in  the  latter  case,  passed  into  themiitflc  furnace. 
I'lie  vapours  arc  mixed  with  a  strongly  heated  inert  gas 
to  prevent  condensation  and  deposition  of  the  aluminium 
chloride  before  reaching  the  muffle;  nitrogen  obtained  by 
passing  air  over  incandescent  coke  answers  well  for  the 
purpose.  The  aluminium  formed  permeates  the  other  metal 
to  a  greater  or  lesser  extent  according  to  the  temperature 
and  tunc  employed.  If  the  outer  layer  of  aluminium  be  re- 
moved it  is  found  that  the  mass  is  still  so  iinprcguated  with 
ahiminiiim  as  to  possess  practically  all  the  properties  of  an 
alloy  of  that  metal. — S.  G.  R. 


Improvements  in  the  Process  and   .ippiiratus  for  obtaining 

Alloys  of  Aluminium  and  particularly  Aluminium  Bronze. 

L.  Q.   Brin,   Paris,   France.      Eng.    i'at.    3549,   March   7, 

1888.     Sd. 

IitoN,  steel,  or  other   metal  can  he  alloyed  with  aluminium, 

which  has  been  reduced  directly  from  its  ore,  in  the  following 

manner.    The  metal  is  coaled  over  with  ii  mixture  of  clay 
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or  ore  rich  iu  aluminium,  chloride  of  sotlium,  borax,  and 
fluorspar,  and  then  placed  in  a  blast  furnace  with  alternate 
layers  of  fuel.  Tlie  aluminium  is  readily  reduced  and 
combines  with  the  other  mutal  or  metals.  The  alloy 
formed  iu  the  case  of  iron  and  aluminium  has  a  low 
melting  point,  and  can  be  also  produced  in  an  ordinary 
reverberatory  furnace  without  the  use  of  a  blast.  The 
pases  issuing  from  the  throat  of  the  furnace  are  passed 
through  water  to  retain  anv  products  carried  off  by  them. 

— S.  G.  R. 


Improvements  relating  to  the  Separation  or  Extraction  of 
Metalsfrom  their  Orisljy  Amalgamulion,and  to  Apparatus 
therefor.  T.  R.  Jordan,  London.  Eng.  Pat.  39C5, 
March  U,  1888.  U<i. 
This  patent  is  for  a  new  amalgamator,  and  is  accom|ianied 
with  drawings.  The  apparatus  consists  of  a  series  of 
inverted  conical  plates  placed  one  above  the  other  on  a 
spindle.  Round  these  cones  is  a  casing  with  a  series  of 
annular  shelves  sloping  downwards  towards  the  centre,  and 
so  arranged  that  a  shelf  is  situated  above  and  below  each 
ceutnil  cone.  The  cone  plates  and  the  shelves  are  amalga- 
mated. The  pulp  is  fed  in  at  the  top,  the  spindle  carrying 
the  cones  made  to  revolve,  and  the  aiualgam  collected  iu  a 
suitable  box  at  the  bottom  of  the  machine.  I'resh  mercury 
is  jjso  fed  in  at  times  at  the  top  of  the  apparatus.  It  is 
maiutained  that  the  centrifugal  force  of  the  revolving 
inverted  coues  is  sufficient  to  carry  the  pulp  up  and  over 
the  inclined  surface  on  to  the  shelves  of  the  casing,  down 
which  it  is  washed  on  to  the  next  inverted  cone  underneath, 
and  so  on,  the  ore  by  this  means  being  subjected  to  an 
extensive  rubbing  action  against  the  amalgamating  surfaces. 

—A.  W. 


tmprorements  in  the  Manufaclure  of  Mstallic  Alloys  or 
Compounds.  J.  C.  Bull,  Erith.  Eng.  Pat.  4086,  March  16, 
1888.  6(/. 
The  improvements  relate  especially  to  zinc  alloyed  with 
other  metals.  In  order  to  obtain  au  alloy  with  iron,  manga- 
nese, chrominm,  tungsten,  &c.,  which  have  much  higher 
uieltiog  points  than  zinc,  the  inventor  adds  to  the  zinc-bath 
either  varying  proportions  of  arsenic  and  phosphorus,  or 
preferably  the  former  alone.  With  a  bath  containing  .'5  per 
cent,  of  arsenic,  an  alloy  containing  18  per  cent,  of  iron  can  be 
obtained,  the  highest  result  previously  obtained  being  10  per 
cent,  of  iron,  and  then  only  with  a  large  loss  of  zinc.  The 
melting  point  of  the  zinc  varies  with  the  amount  of  arsenic 
added.  The  surface  of  the  molten  zinc  should  be  covered 
with  fine  coke  iu  order  to  prevent  free  access  of  air. — 8.  G.  R. 


Improvcmcnls  in  the  Treatment  of  Metallic  Ores,  and  in 
Apparatus  employed  therein.  G.  J.  Atkins,  Ijondon. 
Eng.  Pat.  4430,  Alarch  22,  1888.     %d. 

The  finely'Crushcd  gold  or  silver  ore  is  fed  through  a 
hopper  into  a  pipe,  through  which  a  jet  of  steam  mixed 
with  cnlorine  or  bromine,  &c.,  or  mixtures  to  produce  these 
bodies,  is  passing.  The  ore  by  this  means  is  thoroughly 
disintegrated,  the  fine  particles  of  metal  being  attacked  by 
the  chlorine  and  the  whole  carried  forward  by  the  force  of 
the  steam  into  a  receiving  chamber,  where  settling  and 
condensation  take  jilace.  'I'he  gold  is  in  solution,  and  the 
silver  may  be  extracted  by  lixiviation  with  hyposulphite  or 
cyanide.  The  gold  solution  is  parsed  through  a  carbon 
filter  through  which  a  curient  of  electricity  is  passing, 
•wherpby,  it  is  maintained,  the  gold  is  moie  completely 
precipitated  than  when  the  carbon  filter  alone  is  used.  A 
diagrammatic  sketch  of  the  plant  is  given. — A.  W. 


crucibles  or  retorts  must  be  lined  with  some  refractory  basic 
material  impermeable  to  the  metallic  vapour.  The  most 
suitable  is  that  made  from  strongly-burned  magnesia,  with 
the  addition  of  10  per  cent,  of  fluorspar;  this  is  rammed  in 
tightly,  forming  a  firm  coherent  lining.  If  desired,  sheet- 
iron  inay  be  enclosed  between  the  crucible  and  this  lining. 
The  carbon  necessarv  for  reduction  is  prepared  from  a 
mixture  of  small  charcoal,  coke,  or  coal,  made  up  with  pitch, 
and  then  moulded  and  burned  on  iron  bars,  as  supports, 
forming  coherent  carbon  rods.  These  areplaced  iu  the  retorts. 
If  iron  crucibles  or  other  apparatus  are  tn  be  employed,  as  is 
usually  the  case,  they  should  be  surrounded  with  salt,  or 
some  "other  suitable  fusible  material,  by  which  the  external 
corrosion  of  the  iron  is  almost  completelv  prevented. 

— S.  G.  R. 


Improeenienls  in  or  relaliny  to  the  Manufaclure  of  Sodium 
and  Polassinm.  G.  A.  Jarvis,  St.  Georges.  Eng.  Pat. 
4842,  March  31,  1888.     6(/. 

In  order  to  prevent  the  large  amount  of  corrosion  which 
takes  place  when  iron  crucibles  or  tubes  are  used,  the 
inventor   proposes   the    use   of  fire-clay    apparatus.      The 


A  New  Metallic  Alloi/.  H.  Ostermann  and  C.  Lacroi.v, 
Geneva,  Switzerland.  Eng.  Pat.  11,940,  April  19, 
1888.  id. 
The  alloy  is  to  be  used  in  place  of  steel,  especially  iu  the 
manufacture  of  springs,  balance-wheels,  and  the  other  parts 
of  watches,  &c.,  which  are  liable  to  be  affected  by  magnetism 
or  oxidation.  The  folloving  is  the  niixtiuc  : — Gold,  30  to 
40  parts  ;  palladium,  30  to  40  parts  :  rhodium,  y.^  to  a  parts  ; 
copper,  10  to  20  parts;  manganese,  J^  to  .j  parts;  silver, 
j-g  to  5  parts ;  and  platinum,  -ij  to  5  parts. — A.  W. 


A  A'ew  Non- Magnetic  Alloy.  H.  Ostermann  and  C.  Lacroix, 
Geneva,  Switzerland.  Eng.  Pat.  11,941,  April  25, 
1888.     id. 


The  proportions  iu  this  case  are  : — Gold,  30  to  40  parts; 
palladium,  30  to  40  parts;  copper,  10  to  20  parts;  silver, 
Jjj  to  5  parts;  cobalt,  J^  to  2j  parts;  wolfram,  -f'f,  to 
5  parts;  rhodium,  J^  to  5  parts;  and  platinum,  -^  to 
5  parts.  This  alloy  is  specially  suited  for  watch  escape- 
ments, and  it  secures  the  compensation  of  the  balance- 
wheel  and  hair  spring  in  different  temperatures.— A.  W. 


An  Improved  Method  of  Calcining  Pyrites  and  other  Gold- 
bearing  Ores.  D.  Hutton,  Adelaide,  South  Australia. 
Eng.  Pat.  12,683,  September  3,  1888.     67. 

The  improvement  consists  in  injecting  steam,  or  solutions 
to  produce  the  same,  through  the  bed  of  the  furnace  into 
the  pyrites  during  the  process  of  calcination,  whereby  the 
resulting  mass  is  rendered  more  friable  and  capable  of 
being  finely  crushed  with  greater  facility  and  less  expense. 

—A.  W. 


Improvements  in  the  Process  of,  and  Apparatus  for  extract- 
ing Iron  from  its  Ores,  and  in  obtaining  By-Products. 
H".  II.  Eames,  Baltimore  City,  U.S.A.     Eng.  Pat.  14,837, 

October  16,  1888.     Srf. 

The  apparatus  consists  of  a  raised  cylindrical  vertical 
chamber  heated  by  the  products  of  combustion  of  a 
furnace,  and  iu  which  are  vertically  placed  a  niuuber  of 
narrow  cylicdrical  retorts  which  protrude  through  the  top 
and  the  bottom  of  the  said  chamber.  'The  tops  of  these 
retorts  are  ])rovided  with  hoppers,  and  to  the  lower 
extremities  may  be  attached  movable  recei>tacles.  The 
retorts  may  be  of  iron  lined  with  fire-clay,  and  inside  of 
each  are  placed  two  rods  of  carbon  at  the  opposite  sides 
of  the  interior  throughout  the  entire  length.  These  carbous 
are  connected  with  tlie  two  extremities  of  a  dv  namo.  The 
charge — consisting  of  oxide  of  iron,  carbon,  and  lime— is 
introduced  into  the  retorts,  which  are  then  closed  aud 
rendered  air-tight.  The  whole  is  heated  to  about  550°  C- 
and  a  current  of  electricity  passed  through  each  retort. 
The  iron  oxide  is  reduced  to  metal,  the  gases  escape 
through  suitable  traps,  and  the  sulphur  and  phosphorus 
are  said  to  be  eliminated  in  the  following  manner  :  — 
Part  of  the  oxygen  of  the  ore  combiues  with  the  sulphur 
of  the  ore  and  produces  sulphurous  acid,  which,  iu  turn, 
combines  with  the  lime  aud  produces  sulphate  of  lime,  aud 
the  phosphorus  is  likewise  liberated  with  the  production 
of  phosphate  of  lime.     This  "  liberation  continues  until  all 
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the  said  combined  matter  is  carried  off,  when  the  refinoil 
ore  may  be  ilisohurged  into  the  vessels  "  imderneiitii  each 
retort. 

It  is  muiiitHined  tlint  "  sulphide  ore<  of  iron  "  may  be 
med  in  these  fiiriiaces.  In  this  cjise  it  is  not  neeesstiry  to 
mix  in  e.irl>on  and  limestone,  but  simply  to  submit  tlie  ore 
itself  to  the  oontianed  nctiim  of  heat  and  electricity.  Uy 
this  means  •'  pure  sulphur"  is  produced,  which  runs  down 
into  the  underlying  receptacle,  and  the  iron  is  left  in  the 
"  pure  state." — A.  \V. 


An  Im/irtu'eU  i*nic€Si  of  Separating  Metals  and  other 
Suhataiicesfrimi  Molten  Slag  ami  the  like.  H.  H.  l.,ake, 
London.  From  t).  U.  Teck,  Chic.igo,  U,S.A.  Kng.  I'at. 
17,OC8,  November  23,  1888.     »d. 

This  is  a  process  for  separating  shots  of  metal,  matte,  and 
metallic  couipounds,  from  slags  by  means  of  a  centrifugal 
machine.  A  wide-neck  S(iuat  bottlc-shajied  vessel  lined 
with  cast  iron  is  supported  on  a  .spindle  aud  made  to  revolve 
rapidly.  The  molten  slag  is  poureil  in  at  the  top,  preferably 
ill  a  continuous  stieam ;  the  metal,  &c.  is  driven  to  aud 
accumulated  at  llie  wall  of  the  macliiiie,  which  is  ke])t  cool 
by  an  external  stieam  of  water,  aud  the  freed  slag  rises  to 
the  neck  of  the  vessel  up  the  centre,  through  whicli  it 
passes,  and  is  then  thrown  oft'.  The  operaiion,  of  course, 
may  be  stopped  at  any  time,  but  it  is  preferable  to  work 
it  continuously  until  a  large  accumulation  of  metal  has 
taken  place.  The  latter  solidities,  and  the  machine,  which 
can  be  made  up  of  parts  clamped  together,  is  taken  to  pieces 
and  the  metal  removed.  .\  drawing  of  the  apparatus  is 
given. — A.  W. 


XI.-ELECTEO-CHEMISTEY  AND  ELECTEO- 
METALLURGY, 

Accumulators.     Duncau.     Electricien,  1889,  13,  32. 

To  avoid  the  deterionition  of  the  lead  plates  in  accumnlatois, 
the  author  covers  them  with  a  conductiug  deposit  which  is 
not  att.icked  in  any  way  by  sulphuric  acid.  To  effect  this, 
the  lead  plate  is  placed  as  the  anode  in  an  alkaline  bath  of 
a  lead  salt,  a  second  piece  of  lead  serving  as  the  cathode  ; 
by  passing  a  weak  current  through  the  solution,  the  anode 
becomes  covered  with  a  dense  and  even  deposit  of  the  black 
oxiile  of  lead,  «hich  protects  the  metal  most  effectually. 
Lighter  and  harder  metals  than  lead  might  be  employed  by 
this  method.— C.  A.  K. 


PATENTS. 

Process  for  Recovering  Zinc  and  Alkali  frinn  Spent 
Liquors  oj  Lalandc  Voltaic  Batterici.  II.  A.  l'"ergus.son, 
Loudou.     Eug.  I'at.  1707,  February  4,  1888.     ed. 

In  the  Lalaude  battery,  zinc  is  used  as  one  electrode,  with  a 
caustic  alkali  solution  as  electrolyte.  The  inventor  places 
the  .spent  liquor  in  a  bath  with  iron  and  zinc  alternately  as 
electrodes,  and,  by  passing  an  electric  current,  causes  pure 
zinc  to  be  deposited  from  the  liquor  on  to  the  zinc  plates  in 
flocculent  masses,  which  can  be  collected  and  separated  from 
the  liquor  by  filter-pressing,  and  afterwards  be  formed  into 
blocks  or  ingots  by  pressure  or  fusion  ;  the  liquor  being 
relumed  to  the  bath  for  further  treatment. 

Instead  of  zinc,  other  metals,  if  amalgamated,   may  be 
used  as  the  negative  electrodes. — E.  T. 


.Ill  Improved  Method  of  Manufacturing  Woven  Plates 
for  Secondary  Batteries.  M.  Bailey  and  I.  Warner, 
Loudon.     Eng.  Pat.  2368,  February  16,  1888.     8rf. 

These  phites  consist  of  lead  strips  or  wires  iuterwoveu, 
preferably  at  right  angles,  with  thieads  or  strands  of 
cotton,  twine,  silica  cotton,  or  spun  asbestos  fibre,  and  are 
formed  according  to  the  Plantc  method. — B.  T. 


fmprnvemcnls  in  Secondary  liatleries.     W.  Kingsland, 
London.     Eng.  I'at.  .•)22.J,  .March  2,  1888.     6d. 

Till-:  inveutor's  object  is  to  ]ir:idupc  an  aceumul.itur  which, 
by  ab.sence  of  local  action,  may  remain  in  working  condition 
for  a  considerable  time,  and  so  be  used  for  electric  bells, 
telegraph  working,  &c.  An  electrode  is  employ cil,  there- 
fore, consisting  mainly  of  dense  peroxide  of  lead,  not  in 
CDiilaet  with  any  oxidisalilc  materials.  These  electrodes 
are  preferably  made  in  accordance  with  Eug.  Pat.  5867  of 
1887.     (This  Journal,  KS88,  328.) 

For  the  other  eleelrode  the  patentee  emjiloys  amalga- 
mated zinc,  or  a  deposit  of  pure  zinc  (m  some  such  metal 
as  lead.  The  electrolyte  is  preferably  dilute  sulphuric  acid, 
and  the  cell  mav  be  sealed  if  desired. — E.  T. 


Improvements  in  the  Elements  fur  Secondari/  Batteries. 
J.  A.  Timmis,  London.  Eng.  I'at.  Kl.illU,  Julv  21, 
1888.    erf. 

I.N  order  to  cheapen,  lessen  the  weight,  and  perfect  the 
action  of  the  positive  elements  or  cathodes,  they  are  made 
of  litharge  combined  with  a  suitable  .solution,  preferably 
sulphate  of  ammonia,  supports  of  lead  or  an  inoxidisablu 
material  being  used. — 13.  T. 


.1/1  Improved  Apparatus  fur  Pickling  or  Cleaning  the 
Surface  of  Iron  and  other  .Metiils  to  Prepare  the  same 
for  Coating  with  Tin  or  other  .Metal.  A.  Gntensohn  and 
.1.  ]\I.  James,  Old  Ford.  Eng.  Pat.  16,848,  November  20, 
1888.     6rf. 

Tuis  is  an  improvement  on  Kug.  I'at.  8324  of  1886  (this 
Journal,  1887,  517),  and  is  intended  to  obviate  the  gradual 
slowing  off  of  the  pickling  process  noticeable  in  the  arrange- 
ment previously  emiiloyed.  The  melhoil  is  an  electrical  one, 
:ind  the  apparatus  is  constructed  in  a  similar  manner  to  and  ou 
the  principle  of  the  ordinary  secondary  batter^-.  The  bath  is 
made  water-tight  and  of  wood  or  some  other  nuu-conductiug 
material.  It  is  divided  off  into  several  compartments  by 
means  of  non-conducting  partitions  which  fit  into  grooves 
iu  the  sides  of  the  bath.  These  partitions  do  not  quite 
reach  to  the  top  of  the  sides  of  the  bath,  so  that  when  the 
pickling  solution  (which  may  be  either  acid  or  alkaline)  is 
run  into  the  bath  they  are  submerged.  On  the  inner  side 
of  one  cud  of  the  bath,  and  ou  the  corresponding  side  of 
each  partition,  are  fixed  sheets  of  metal  (preferably  lead) 
which,  howe^er,  do  not  reach  to  the  bottom.  Two  strips  of 
non-conducting  material  are  fixed  to  the  bottom  of  the  bath 
so  that  their  ends  touch  the  partitions.  The  upper  surface 
of  these  strips  is  faced  with  metal  (preferably  lead  strips). 
Alternate  strips  ou  the  bottom  of  each  compartment  are 
connected  with  the  metal  sheet  on  the  side  of  the  nest 
compartment  by  means  of  an  insulated  wire.  The  current 
enters  by  a  conductor  which  is  attached  to  the  end  plate, 
and  is  led  away  by  an  insulated  wire  connected  with  one  of 
the  strips  in  the  last  compartment.  The  desired  number  of 
plates  to  be  pickled  are  jjlaced  in  the  compartments  so  that 
their  lower  edges  touch  the  strips  on  the  bottom.  To 
prevent  their  touching  the  vertical  sheets,  these  latter  are 
protected  by  vertical  non-conducting  laths  which  are  fixed 
over  them.  The  iron  plates  thus  form  part  of  one  pole  and 
the  sheets  the  other  poles.  The  sheets  and  strips  may 
similarly  be  fitted  to  a  crate  aud  the  latter  can  then  be 
immersed  in  a  bath.  If  other  shaped  pieces  or  articles  of 
iron  are  tu  be  cleaned,  the  shape  of  the  bath  and  of  the 
compartments  has  to  be  altered  accordingly. — F.  W.  T.  K. 
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XII.-PATS,  OILS,   AND   SOAP 
MANUFACTUEE. 


On  the  Prtiductiou  (if  Machine  Oils,  Vaselin,  ^c.from 
Mlm-ral  Oils.     Cbem.  Zeit.  12,  1727. 

Thk  oils  which  are  to  be  purifieil  have  first  to  be  dried, 
either  by  letting  the  water  settle  or  by  means  of  calcium 
chloride,  sodium  chloride,  or  sometimes  by  small  quantities 
of  glycerin,  according  to  the  nature  of  the  oil ;  the  oil, 
thus  perfectly  dried,  is  brought  iuto  an  iron  cylinder,  which 
is  coated  inside  with  lead,  and  forms  a  cone  at  the  lower 
end,  at  the  lowest  point  of  which  is  a  tap.  The  oil  is  at  first 
nii.Ked,  by  means  of  compressed  air,  with  2  per  cent,  of  sul- 
phuric acid  of  06 '  B.  After  mixing  for  two  hours  the  air 
is  shut  oil  and  the  liquid  allowed  to  settle  for  three  hours. 
Then  the  acid  is  run  ofi",  the  last  traces  being  removed  after 
another  half  hour.  This  treatment  is  repeated  with  8  per 
cent,  of  sulphuric  acid  of  66"  B.  for  four  hours,  or  so  long 
as  sulphurous  acid  escapes.  The  sulphuric  acid  has  to  be 
graduall}'  added,  in  intervals  of  lialf  an  hour.  The  whole 
operation  is  repeated  with  10  per  cent,  of  acid.  Special 
care  has  to  be  taken  that  the  oil  does  not  get  warm  ;  in 
such  a  case  the  addition  of  sulphuric  acid  must  be  stopped 
until  the  mass  is  again  cool.  It  may  be  advisable  to  add  to 
the  last  charge  of  acid  i  percent,  of  dry  zinc  chloride.  The 
oil  is  pumped,  after  all  acid  has  been  removed,  into  a  second 
vessel  of  similar  shajie,  and  20  per  cent,  of  warm  water  is 
added,  but  without  mixing  it  with  the  oil.  After  one  hour's 
standing  the  water  i>  removed  and  the  operation  repeated. 
The  oil  is  now  mixed  by  compressed  air  twice  with  15  per 
cent,  of  warm  water  till  no  longer  acid,  and  finally  with  5  per 
cent,  of  caustic  soda  of  6^ — 8°  B, 

Very  thick  oils  are  mixed  with  petroleum  naphtha.  The 
mixing  with  sulphuric  acid  has.  of  course,  to  be  done  in 
such  case  in  closed  vessels.  After  the  purification  the 
naphtha  is  removed  by  distillation  with  superheated  steam. 

Tar  oils  containing  creosote  require  a  preparation  with 
dilute  caustic  soda.  Steaming  very  often  removes  from  the 
oils  any  remaining  odour.  Treatment  of  the  perfectly  dry 
oil  with  animal  charcoal  has  a  more  or  less  bleaching  effect. 

— A.  L. 


water  proved  to  be  dihydroxystearic  acid  ;  it  crystallised 
from  alcohol  in  microscopic  tablets,  and  melted  at  136° — 137". 
Sativic  acid  is  tetra-hydroxystearic  acid,  C,sH303o(OH)^, 
and  the  fact  that  it  is  obtained  togetherwith  dihydroxystearic 
acid  by  the  oxidation  of  olive  oil,  points  to  the  presence  of 
a  second  acid  in  the  oil,  having  the  formula  CiaH^oO; ;  this 
is  linolic  acid  (stearole'ic  acid),  and  judging  trom  the 
relative  quantities  of  the  two  acids  obtained  in  the  oxida- 
tion, the  olive  oil  will  contain  about  7  per  cent,  of  linolic 
acid  to  93  per  cent,  of  oleic  acid. 

The  authors  are  of  opinion  that  most  of  the  non-drying 
oils  contain  linolic  acid  as  well  as  oleic  acid,  and  have 
proved  this  to  be  the  case  with  earth-nut  oil.  Thej'  are 
engaged  in  examining  other  oils  from  this  standpoint. 

-C.  A.  K. 


Olife  Oil.  Iv.  llazura  and  A.  Griissner.  Mouatsh.  Chem. 
9,  944 — 946.  (Compare  this  Journal  1888,  506—507 
and  680—682.) 

Olive  oil  is  generally  considered  to  contain  72  per  cent,  of 
tri-ole'i'n  and  28  per  cent,  of  palmitin,  stearin,  and  ar.achidin, 
but  the  iodine  equivalent  of  the  oil,  as  determined  by 
Hiibl's  reagent,  is  higher  than  that  accounted  for  by  the 
olein  contained  (S3  instead  of  62'1),  whence  it  is  probable 
that  either  a  lower  acid  of  the  oleic  series  or  a  more  un- 
saturated acid  than  oleic  acid,  having  a  minimum  iodine 
equivalent  of  90' 1,  is  present.  In  order  to  ascertain  the 
presence  of  such  an  acid,  the  authors  saponified  pure  olive 
oil  (iodine  equivalent  83)  with  caustic  potash  of  sp.  gr.  1-27, 
and  then  oxidised  the  aqueous  solution  of  the  potassium 
salts  obtained  with  a  H  per  cent,  solution  of  potassium 
permanganate.  The  oxidation  was  stopped  after  1 0  minutes 
by  the  addition  of  an  excess  of  sulphurous  acid,  and  the 
separated  aciils  dried  on  a  porous  plate,  and  extracted 
with  ether.  The  residue  from  the  ethereal  extract  consisted 
of  a  thick  oil,  and  probably  contained  the  uuoxidised  portion 
of  the  oil,  together  with  lower  fatty  acids  and  azaleie  acid. 
The  portion  insoluble  in  ether,  which  amounted  to  80  per 
cent,  of  the  weight  of  olive  oil  taken,  was  extracted  with 
water,  when  a  small  portion  (4  per  cent,  on  the  original 
weight  of  oil)  disscdved,  which  crystallised  out  on  cooling 
in  crystals,  melting  at  162',  and  which  gave  numbers  on 
analysis  agreeing  well  -with  the  formula  CisH^^Oj.  The 
acid  is,  therefore,  sativic  acid.     The  portion  insoluble  in 


Ucuhuba  Fill.     E.  Valenta.    Zeils.  f.  angew.  Chem.  1889,  3. 

This  fat,  according  to  Schadler,  obtained  from  the  seeds  of 
Mi/iisticu  licruhihii.  Hiiinh.,  and  according  to  Tschirch, 
from  those  of  M.  Surinamtnsis,  is  of  a  deep  brown  colour, 
and  is  tolerably  firm  ;  it  possesses  a  peculiar  aromatic  odour, 
due  to  the  ethereal  oils  it  contains.  On  heating  to  39°  it 
melts,  and  at  higher  temperatures  it  possesses  a  somewhat 
disagreeable  acrid  smell.  Treatment  with  steam  removes 
the  ethereal  oil  and  small  quantities  of  volatile  acids. 

A  sample,  after  treatment  with  Fteam,  contained  93-4  per 
cent,  of  total  fatty  acids,  8-8  per  cent,  of  free  fatty  acids.  A 
quantity  of  the  fat  was  saponified,  and  the  soap  decomposed 
with  sulphuric  acid.  The  ff.tty  acids  so  obtained  melted  at 
46°,  and  po>sessed  a  saponification  equivalent  of  2!9 — 220, 
and  an  iodine  equivalent  of  9  "5.  Treated  v/ith  hot  alcohol 
of  96  per  cent.,  and  after  a  time  filtered,  they  left  a  resinous 
mass,  having  somewhat  the  odour  of  Peru  balsam. 

The  crystals  which  separated  from  the  clear  liijuid  melted 
at  53° — ;)3'5°,  their  saponification  equivalent  was  245 — 
245 '4,  and  their  iodine  equivalent  0.  They  thus  consisted 
of  myristic  acid,  fractional  precipitation  with  magnesium 
acetate  showed  that  no  other  acid  was  present,  with  the 
e.xception  of  oleic  acid.  From  the  iodine  equivalent  the 
author  concludes  that  the  fdtty  acids  consist  of  89'46  per 
cent,  of  niyi'istie  acid  and  i0-o4  per  cent,  of  oleic  acid. 

This  is,  at  all  events,  favourable  to  the  use  of  the  fat  for 
making  caudles. — T.  L.  B. 


The   Raiiciditi)   of   Fats.    M.  Grbger.     Zeits.   f.   angew. 
Chem.  1889,  62—64. 

The  tendency  of  fats  to  develop  free  fatty  acids  by  keeping, 
and  thereby  to  acquire  a  rancid  smell,  due  to  the  volatility 
of  a  portion  of  these,  is  well  known  (for  facts  pointing  to 
some  other  cause  for  rancidity,  see  this  Journal,  1889,  54), 
but  no  precise  knowledge  exists  as  to  the  conditions 
governing  this  change. 

The  author  accordinglv  investigated  it  in  the  case  of  six 
kinds  of  fat,  viz.,  tallow,  cocoa-nut  oil,  palm  oil,  cotton-.seed 
oil,  olive-kernel  oil,  and  bone  fat,  in  the  following  way  :  A 
portion  of  the  clarified  fat  was  placed  in  a  flask  of  about 
50  cc.  capacity,  which  was  then  securely  closed  ;  another  part 
was  mixed  with  4  per  cent,  of  a  concentrated  solution  of 
albumen  (white  of  egg),  and  similarly  secured  ;  a  third  was 
soaked  up  by  strips  of  dry  filter-paper,  previously  extracted 
with  water  and  ether,  pleated  and  placed  in  large  glass 
dishes,  allowing  free  access  of  air ;  a  fourth  was  similarly 
dealt  with,  save  that  the  filter-paper  was  first  saturated 
with  a  10  per  cent,  solution  of  albumen,  and  dried.  AfttT 
the  lapse  of  four  years,  the  percentages  of  free  fatty  acid 
in  all  the  samples  were  determined,  and  compared  with  their 
values  before  treatment.  In  the  case  of  the  fats  enelo.sed 
in  flasks,  the  portion  for  analysis  could,  of  course,  be  taken 
direct ;  while  in  that  of  the  strips  of  filter-paper,  the  plan 
adopted  was  to  exhaust  them  with  ether,  evaporate  the 
ethereal  solution  to  dryness,  and  wash  the  residue  repeatedly 
with  boiling  water,  leaving  a  mixture  of  neutral  fat  and 
insoluble  fatty  acids  which  could  be  titrated  in  the  ordinary 
way. 


March  so.  1889.]     THE  JOURNAL  OP  THE  SOCIETY  OP  CHEMICAL  INDUSTRY. 


203 


The  rosulls  lliiis  olitiiined   are  lecordeil  in  llic  follDwiiif; 
table  :  — 


Ferccntoxe  of  Free  Fatty  .\i-iil. 


After  tour  Years. 

KindofFat.         q^.^.^^_ 

Willi  Eiolusion 
of  Air. 

With  Exposure 
to  Air, 

ally. 

1 

Alone. 

III 
presence 

of 
Albumen. 

Alone. 

In 
presence 

of 
Albumen. 

Cotton-seed  oil .          O'SS 
Cocoa-nut  oil .. .          3 '51 

Tallow I- 19 

Bone  fat 51-«ti 

Palm  oil 71-88 

Olivc-kornel  oil          71-99 

0-38 
B-S4 
7-li-J 
51 -57 
81-03 
71-18 

0-52 
•t-7B 
8-99 
01-79 
85 -07 
71-W 

30-31 
B'JS 
21-82 
49-93 
69-20 

51-9-: 

30-18 
5-88 
10-73 
53-95 
«D-:il 
56-75 

From  this  it  apiiears  thiit,  with  the  exception  of  palm 
oil,  the  fats  by  theni-iclvi"!  suffer  little  change  if  air  be  cx- 
clndecl ;  the  presciieo  of  nlliunieu  somewhat  favoui's  tlio 
formation  of  free  fatly  acid,  llioiigli  only  in  tlio  case  of 
bone  fat  is  the  iiieiease  considorablc.  Exposure  to  air 
causes  an  increase  in  the  first  tlirce,  but  with  Ihe  rciuaiiider 
a  decrease  occurs;  tliis  is  iirulmbly  due  to  tlie  foriiiatiou 
of  products  volatile,  or  soluble  in  water.  On  the  whole, 
the  presence  of  albumen  seems  to  hinder  the  change, 
possibly  because  of  the  diuiinisbeil  porosity  of  the  paper 
saturated  with  it.  One  thing  is  plain  however,  viz.,  that 
the  presence  of  air  is  the  most  important  condition  in  the 
production  of  rancidity. 

The  mean  combining  weights  of  the  fatty  acids  (free  and 
combined)  isolated  from  the  ethereal  extract  of  the  filter- 
paper  saturated  with  the  fats  under  investigation  (without 
the  addition  of  alhumen)  were  determined,  and  found  to  be, 
without  exception,  lower  than  those  for  the  fats  before 
exposure.  This  points  to  the  splitting  up  of  the  fatty  acids, 
during  the  period  for  which  they  were  exposed,  into  simpler 
oxidation  products,  instead  of  their  undergoing  change  by 
mere  additive  absorption  of  oxygen.  Further  evidence  in 
this  direction  was  afforded  by  the  isolation  of  azelaic  acid 
(CjIIkO,)  mixed  with  a  little  suberic  acid  (C,n,,()j)  from 
that  portion  of  the  rancid  fats  that  was  soluble  in  water. 
Xo  free  glycerol  appeared  to  be  present,  and  therefore  the 
author  concludes  that  it  must  suffer  oxidation  as  well  as  the 
fatty  acids.— H.  B. 


I'ATEXTS. 


Improvements  in  the  Purijicalion  of  (^otlim-siiil  Oil,  and  in 
Appar<iln.i  therefor.  K.  Hunt,  Liverpool.  Eng.  Pat. 
.i.iO,  .January  13,  1888.     6<l. 

N'EiTHiiR  drawings  nor  detiiiled  explanations  are  given,  but 
the  patentee  claims  the  use  of  "  high  speed  minutely 
acting  mixing  apparatus"  for  promoting  the  action  of  the 
alkaline  purifying  agent  upon  the  oil,  and  of  centrifugal 
separators  for  removing  the  soap  formed  in  the  process, 
such  as  a  hydro-extractor  with  the  basket  unpertbrated. 
The  purifying  solution  and  the  oil  are  employed  in 
approximately  ecpial  bulks,  and  at  temperatures  between 
100"  and  120    F.-  VV.  L.  C. 


A  Process  for  the  Maniifiulnre  of  a  Soap  soluhlc  in  Sta- 
watcr.  O.  II.  von  Wilke,  Charlottenberg,  Germany. 
Eug.  I'at.  2.3U6,  February  15,  1888.     Orf. 

"  ExrEniMKXT.s  have  proved  that  the  separation  of  soaj) 
from  its  solution  docs  not  follow  from  the  addition  of 
dissolved  borate  of  potash  through  solutions  of  common 
salt  the  strength   of   which  corresponds  to  or  exceeds  that 


of  sea.water."  Ueuoe  the  patentee  incorporates  with  hard 
coniuiereial  soaps  about  0-li  per  cent,  of  the  potassium  salt 
of  borncie  acid. — W.  li.  ('. 


,•1  Composition  for  Cleanimj  Wall  Papers,  I'apcrcil 
Ceilings,  and  the  ti/ic.  E.  Johnson,  London.  Kiig.  I'at. 
2650,  February  22,  1888.      id. 

Fi.oDii,  bran,  fuller's  earth,  and  "Sanitas"  powder  arc 
incorporated  with  each  other,  and  with  as  much  water  as 
will  bring  the  mass  to  the  consistency  of  soft  india-rubber. 

— \V.  L.  C. 


Ah  Improoed  Compound  for  Washing  and  Laundry 
purpo.9es.  W.  T.  Lawson,  Manchester.  Eug.  Pat.  2971, 
February  28,  1888.     4d. 

P.vit.VFi'iN   oil  is  incorporated   with   what    is  essentially  a 
vegetable  oil  soap  mixed  with  silicate  of  potash. — W.  L.  C. 


Improved  Preparation  for  Cleansing  /inrposes.     L.  Grave, 
London.     Eng  Pat.  13,673,  September  21,  1888.     (id. 

Tim  bark  of  any  tree  of  the  Sapindus  family  (,«'.;/., 
Sapoiiaria)  is  extracted  with  water,  or  the  powdered  bark 
is  iiii.xed  with  mucilage,  oils,  S:c.  to  form  a  tablet  or  block 
as  a  substitute  for  soap. — W.  L.  C. 


XIII.-PAINTS.  PIGMENTS,  VARNISHES, 
AND  RESINS. 


.'ted  Lead.      Iv.    Fnihlin; 


Zeits. 
'-68. 


f.  tingew.  Chera.  1889, 


TiiK  many  purposes  for  which  red  lead  is  used  fall  naturally 
into  two  classes;  in  the  first,  comprising  its  employment 
for  joint-making,  and  as  a  pigment,  purity  is  not  essential, 
while  in  the  other,  covering  such  uses  as  in  pharmacy  and 
glass-making,  it  is  imperative.  The  commonest  adulterants 
met  with  are  insoluble  substances  such  as  barium  sulphate, 
elay,  and  brickdust,  Mhieh  are  found  to  the  extent  of  even 
10  per  cent,  in  so-called  "best"  red  lead. 

The  following  table    shows    the   proportion  of  insoluble 
matter  present  in  various  commercial  samples:  — 


Number  of  Sample. 

Peroentage. 

1 

7-75 

i 

27 -in 

3 

9-50 

i 

8-46 

5 

25-30 

6 

17-ui; 

7 

9-60 

H 

2-08 

9  (frulil  ail|-|lut;ist's) 

1-25 

The  wholesale  price  is  found  to  decrease  with  the  increase 
in  impurity,  but  not  projiortionately,  while  the  retail  jirice 
is  iiiiich  the  same  lor  all  qualities.  ( )f  the  .samples  in  the 
table,  Nos.  1,3,4,7,8,9,  contained  fine  sand  and  clay, 
while  in  Nos.  2,  5,  C,  barium  Milphate  was  present;  the 
first-named  impurities  may  have  been  derived  from  the  use 
of  inferior  raw  material,  or  carelessness  in  manufacture, 
but  the  la,st  is  evidently  an  intentional  addition. — Ij.  15. 
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PATENTS. 

Iinprocemenls  in  uuil  cuniipcted  with  Vtiriiisltes.  F.  Crane, 
Loutlou.  From  AV.  D.  Fickl,  Short  Hills,  U.S.A.  Eng. 
Put.  15,771,  November  17,  1887.  6(/. 
This  inventor  uses  a  solution  of  cleared,  purified,  and 
bleached  shellac,  prepared  according  to  Eug.  Pat.  15,772 
oM8S7  (following  abstract),  in  combination  with  a  solution 
of'pyroxylin  in  a  practically  non-b_ygroscopic  menstruum 
miscible  with  the  shelbc  solution. — E.  G.  C. 


Process  for  Purifying  and  Clariji/iiiy  Shellac  or  Solutions 

of  Shellac.     F.    Crane,    London. "  From   W.  D.    Field, 

Short  Hill-s,  U.S.A.     Eng.   Pat.    15,772,  November   17, 

1887.     6(i. 

The  shellac  is  dissolved  in  methyl-alcohol,  benzine  added, 

and  the  mixture   agitated.     The  benzine  is  drawn  off,  and 

a  clear  solution  of  shellac  left  in  the  vessel.— E.  G.  C. 


Improvements  in    Dyeing   and   otherwise    Treating  India- 
rubber  and  India-rubber  Compositions,  Farina,   Starch, 
and  French   Chalk,   and    Fabrics  producing   a  Bronzed 
appearance.     J.  F.  Kelly,  London.      Eng.  Pat.   17,260, 
December  15,  1887.     6d. 
The  inventor  dissolves   "  aniline  dyes  in  a  strong  solution 
of  alcohol  spirits,  wood  naphtha,  nitric  acid,  and  turpentine 
spirits,"  and  passes  the  fabric  over  a  roller  partly  immersed 
in  a  trough  containing  this  solution  :   a  bronzed  appearance 
is  thus  produced  on  fabrics  coated  with  india-rubber  and 
compositions  containing  india-rubber.     To  dye  india-rubber 
goods   and    compositions   containing    india-rubber,    farina, 
starch,  and  French  chalk,  the    quantity  of  niti-ic    acid   is 
reduced. — E.  G.  C. 

Improccments  in  Forming  Solutions  and  Compounds  of 
Nitro-Cellulose.  A.  Orr,  Glasgow.  Eng.  Pat.  487, 
January  12,  1S88.  6f/. 
The  solvent  employed  is  "  a  chlor-acetate  of  chior-.-iniyl," 
prepared  by  the  action  of  chlorine  on  fusel  oil  "and  other 
chemicals,"  and  may  be  diluted  with  from  2 — 5  parts  of 
fusel  oil.  A  solution  of  nitro-cellulose  in  this  solvent 
mixed  with  castor-oil  and  "  wood  pitch  "  is  said  to  give,  by 
suitable  treatment,  a  very  good  insulating  material. 

— E.  G.  C. 


Improced  Process  for  Fired  Painting  on  Metal  Plates. 
C.  J.  Leroux  and  J.  H.  Fischbach,  Paris,  France.  Eng. 
Pat.  12,892,  September  G,  1S88.     6(/. 

The  metal  plate  is  fixed  to  a  piece  of  canvas  by  rye-flour 
paste ;  when  dry  it  is  cleaned  with  "  essence  of  turpentine," 
and  the  desired  colours,  mixed  with  turpentine  and  varnish, 
put  on;  the  whole  fired  at  50°— 100"  C,  and  the  painting 
and  firing  repeated  until  the  desired  effect  is  obtained,  when 
it  is  varnished  and  again  filed. 

When  used  for  mural  decoration  these  plates  can  be 
fastened  to  the  wall  with  a  mixture  of  rye-paste  and  Flemish 
glue,  if  it  be  dry,  or  with  one  of  white  lead,  linseed  oil,  and 
turpentine  if  it  be  damp. 

The  process  can  also  be  used  for  preparing  letters  for 
signs. — B.  ]!. 

Improctments  rclutiug  to  the  Manufacture  of  Lead  Pigments, 
and  to  Apparatus  therefor.     J.  W.  Hall,  Bristol.     From 
G.   T.  Lewis,   Philadelphia,   U.S.A.     Eng.   Pat.   14,107, 
October  1,  1888.     tid. 
A  BLAST  of  intimately  admixed  gas   or  liquid  hydrocarbon, 
air,  and  finely-divided  galena,  is  introduced  into  a  combus- 
tion chamber,  and  inflamed  at  the  entrance   thereof.     The 
resultant  salts  are  forced  into  receptacles  of  textile  fabric. 

— E.  6.  C. 


Jn.proeemeuts  in  the  Manufuclurc  (f  Paint.  A.  J.  Boult, 
London.  From  C.  H.  Eichler,  Dresden,  Germany.  Eng. 
Pat.  15,997,  November  5,  1888.     4(/. 

The  eonstitueniB  used  arc  ; — pulverised  slate,  50  per  cent.; 

oil   tar,  40  per  cent;  sici'ati\c,  4  per  cent. ;  sal-anuuoniac, 


3  per  cent. ;  water-glass  or  siliceous  varnish,  3  per  cent. 
Paint  so  prepared  is  said  to  protect  wood  and  other  material 
against  weather,  fire,  and  rot. — E.  G.  G. 


Improeements  in  Vulcanised  Plastic  Compounds.  A.  J. 
Boult,  London.  From  W.  Kiel,  New  Jersey,  U.S.A. 
Eng.  Pat.  17,679,  December  4,  1888.     6(7. 

iNUi.v-nrnnER,  sulphur,  pumice  stone,  oil,  and  beeswax 
in  proportions  varying  with  the  use  to  which  the  product  is 
to  be  put,  are  thoroughly  incorporated,  moulded  into  any 
desired  form,  and  vulcanised  for  10 — 14  hours  at  a  pressure 
of  50 — 60  lbs.  The  articles  thus  made  are  said  to  answer 
the  purposes  of  hard  rubber,  while  being  stronger,  cheaper, 
and  easier  to  manufacture.  The  pumice  stone  is  regarded 
as  an  essential  and  novel  ingredient. — B.  B. 


Improvements  in  Filling  for  use  by  Painters  and  others, 
a.  Downs  and  W.  Greenwood,  Leeds.  Eng.  Pat.  17,799, 
December  6,  1888.     4d. 

Equal  parts  by  weight  of  "  lead  "  and  "  patent  dryers  " 
are  mixed  with  equal  parts  by  measure  of  japanners'  gold 
size  and  turpentine,  the  whole  made  into  a  stiff  paste 
by  the  addition  of  ponndjd  "  whitening  "  (preferably  pre- 
viously heated),  and  the  resulting  mixture  applied  to  the 
surface  to  be  treated  with  a  knife  or  spatula. — B.  B. 


XV.-AGRICULTURE,  MANUEES,  Etc. 

Rare  Constituents  of  Beet-root  Ash.     E.  O.  von  Lipiimann. 
Ber.  21,  3492— .3493. 

The  author  finds  boric  acid  in  the  roots  and  leaves  of  the 
beet.  A'anadiura  is  also  found  in  the  carbonaceous  residue 
after  distillation  of  the  molasses.  Among  other  elements 
manganese,  coesium,  and  copper  are  occasionally  found. 

—J.  B.  C. 


Cultivation  Experiments  with  Different  Varieties  of 
Potatoes  on  Light  Sandy  Soil.  A^ibrans.  Zeits.  f. 
Spiritus  Ind.  1888,  80. 
The  land  was  in  good  agricultural  condition  ;  the  potatoes 
were  sown  by  drill  in  May  and  subsequently  cultivated  in  tin? 
usual  manner.  The  weather,  at  first  fine  and  warm,  became 
cold  and  dry  towards  the  end  of  summer.  The  plants  grew 
well,  wilh  the  following  results  :  — 


Condition 

on 

1st  September. 

Yield. 

Variety. 

Centners   Starch 

of            per 
Tubers,  i  Cent. 

Impenitor 

Odin 

Sutton'sMagnutiO 
Bonuui J 

Urooping  slightly 

Drooping  very  much 

("Leaves  half  yellow   with 
I     spots 

130-0 
102-5 

8T) 
102-5 
87-3 

(i2-5 
78-75 

52-5 

Ur2 
17-9 

1.S-J, 
11  1 

Hortensia 

Ueicbskausler 

Lciives  completely  yellow. . 

Leaves  mostly  dark  green 
with  few  .spots  and  few 

15-4 

21-1 

Yellow  and  spotted 

Almost  entirely  yellow  and 
spotted 

lli-0 

Juno 

16-5 

The  "  Imperator  "  potatoes  lU-e  the  best  for  dry,  especially 
sandy  soils,  for  they  not  only  yield  well  but  the  tubers  are  of 
good  qmility  and  keep  well ;  this  is  not  the  case  when  they 
are  grown  on  wet  soils.  The  percentage  of  starch  in 
potatoes  of  1887  was  from  2  to  4  per  cent,  lower  than  in 
1886,  owing  to  drought  and  cold. — D.  A.  L. 
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IJinliuiliim  11/'  Must  III/  Ferrous  .Sulphate.  P.  >r.  ndii- 
ihurloiiin  .  'j,  tU'  rAgricult.  1 888.  7.S7— 73'.».  L.  Destroinx. 
Ibiil.  747. 
TiiK  former  B\illior  coiicUidi's  from  iiumermis  exporimeDtii 
thni  |iroi«'rly  iipplioil  to  nu-aitow-lnnil  tVirous  sulphate 
ili'sirovs  moss  ami  so  fuoilitntes  tlii"  devi'loimifiit  of  ^n'sses. 
1 1  is  best  applied  in  March,  luit  may  ho  sown  later,  ivcn  in 
uiilMinn,  without  aclin;;  injuriously;  the  •luanlilii'S  employed 
vnry  with  the  enudilion  of  the  meadow,  when  new  .SOU  kilos. 
lK>r  hectare  is  suftieient.  GOO  shoulil  he  used  on  old  ]iastures, 
and  i.OOO  when  the  moss  is  very  (H — 10  cm.)  ihiek.  The 
liulphnlo  may  he  used  solid  or  in  solution.  'Ilie  latter 
uuilior  has  made  ohservations  which  confirm  the  ahove. 

—  I).  A.  L. 


Action   <>/  Ferrous    Sulphate  on    Different  Soils.     P.    M. 
Delucharlnnny.     Jour,  de  rA^ricnlt.  1888,  787—790. 

In  the  author's  experiments  varinus  soils  were  analysed, 
nod  suhscqnently  crops  of  wheat,  lucerne,  and  potatoes  were 
prown  on  them,  with  and  without  dressings  of  ferrous  sul- 
phate. The  results  indicate  that  ferrous  >nlphatc  is  henc- 
ficinl  to  those  crops,  beiuf;  more  so  when  the  soil  is  poor  in 
iron,  as  will  bo  seen  from  the  follow  inj;  data.  On  meadow  land 
the  following  results  in  kilos,  per  hectare  were  obtained : — 


Pereenta«o  Yield  without  1  Yield 

iif  Iron  Oxide  Ferrous        |  with  Ferrous 

in  Soil.  I      Sulphnte.      i      Sulphate. 


Quantity  of 

FciTous 

Sulphate  used. 


2-ii29 

2.000 

4,783 

05 

2-Ml 

1,833 

3,0.i2 

.ir.o 

l-.'HO 

l,.SO:i 

i.siu 

200 

3-573 

4.:Ui; 

i.iji):; 

200 

4-sai 

3,614 

3,.)0i) 

12B 

Mttnuring. 


Yield. 


^N'lthout  manure 

lOO  of  Chih  mltiietre 

■iiio  „  

73  of  ammonium  sulphate 

ion  „  

Mat  ..  

20(1  „  

37°Soriimmoniun!  sulpliatcSOofChili  saltpetre 
111  „  SO  „ 


10,S1S 
ll,ii6» 
ll.sii? 
IO,2S0 

in,47.'s 
to.isoo 

n,ri7a 
10.577 
10,S30 


With  lucerne  the  crop  was  increased  25  per  cent,  by 
dressiuj;  with  ferrous  sulphate,  although  the  soil  already 
contained  4 '32  per  cent,  of  ferric  oxide,  whilst  the  potato 
crop  was  also  much  benefited  by  thi'  application  of  ferrous 
sulphate  on  a  soil  poor  in  iron  ;  lime  manurinf;  also  pro- 
duced a  good  effect,  as  that  constituent  was  also  deficient  in 
this  soil. — 1).  A.  I,. 


]'filue  of  the  Nitroijcn  in  Cliili  Saltpi'tre  and  Ammuniuin 
Sulphate  for  Potatoes  and  Oals.  Baessler.  Wochens.  d. 
ponimersch.  tt-kons.  Oesell.  18S8,  IC3 — 104,  270 — 271. 

Potatoes  Avere  grown  on  a  sandy  soil  of  the  followiii;;' 
composition,  with  superphosphate  and  with  varying  quanti- 
ties of  nitrogen,  in  some  ca.ses  as  Chili  saltpetre,  in  others 
as  ammonium  sulphate  or  a  mixture  of  the  tw<i  salts.  The 
dry  soil  contained  per  cent.  :  water,  1'18  ;  organic  matter, 
5'36  (containing  nitrogen,  0'21)  ;  ash,  9346  ;  insoluble  in 
hot  HCi,  88  •  02  ;  VnJ)^  and  Al,03.  2  •  32  ;  CaO,  1  •  23  ;  MgO, 
1  -33  ;  \\„0,  0- 1 1  ;  Kb,,  o-3o!  The  mean  results  obtained 
were,  iiuiubers  being  kilos,  per  hectare  : — 


In  no  instance  did  the  ammonium  sulphate  cover  its  cost 
by  the  increase  of  crop  produced  liy  it  ;  the  nitrate,  on  the 
other  haiul,  was  remunerative  in  small  ipiantities. 

Ammonium  sulphate  proved  better  with  oats  on  a  huuious 
sandy  soil  which  had  received  a  dressing  of  superphosphate, 
the  results  being  as  follows,  numbers  as  before : — ■ 


MimuriuK. 


Unmunured 

100  of  Chili  saltpetre 

200  „  

7S  of  ammonium  sulphate 

130  „  

37'S  „  -> 

.10  of  Chili  saltpetre j 


Tield. 

Straw  and 
Chair.       1 

! 

Grain. 

2,812 

1,502 

4,127 

2,031 

4,700 

2,617 

.XS83 

2,033 

4.100 

2,473 

.i,72;i 


2,01.S 


The  beneficial  action  of  the  ammonium  sulphate  is  attri- 
buted to  the  wetness  of  thi'  season. 

In  both  series  of  experiments  the  saltpetre  contained 
10  per  cent,  of  nitrogen,  the  ammonium  sulphate  20'  1  per 
cent.— D.  A.  L. 


F.jpcrimental  CuUivalions  with  German  and  linssiun 
lieproductions  of  the  Suynr  Heel  (  Vilmorin  hianelie 
amelioree).  V.  Kuilelka.  Deutsche  Zucker-Ind.  1888, 
423 — 124. 

Ix  (ierniauy  the  plants  for  seed  are  grown  with  artificial 
manures,  but  in  Russia  this  is  not  the  case.  Three  samples 
of  Russian  seed  and  two  of  German  were  all  cultivated  in 
five  different  places  :  four  of  these  soils  were  deep  black 
earth,  and  had  grown  wheat  or  buckwheat  as  previous  crops, 
the  fifth  soil  had  grown  clover.  In  all  cases  the  beet  were 
drilled  in  rows  14  inches  a])art,  and  the  plants  10  inches 
from  one  another.  The  crops  obtained  from  the  Kussian 
seed  were  nearly  as  good  as  those  from  the  German  seed. 

— D.  A.  I,. 


Dri/-decai/  nf  Vnlnlu  Stems.     P.  Sorauer.     Oesterr.  laudw. 
Wochenbl.  1888,264. 

The  author  draws  attention  to  a  comparatively  new  and 
little  known  potato  disease.  When  .attacked  by  "  wet-rot  " 
potato  steins  become  brown,  the  leaves  black,  and  the  plant 
putrid,  whereas  in  the  new  disease  individual  stalks  and 
tubers  sicken,  in  the  niid.st  of  healthy  ones,  on  the  same 
|dant,  the  former  hecoining  dry  aud  decayed.  It  originates 
from  a  fungus  hailing  from  the  uppermost  layers  of  the 
soil ;  the  stems  are  attacked  at  a  point  in  contact  with  the 
soil,  and  the  disease  spreads  upwards  and  downwards,  inter- 
cepting the  sap  and  preventing  its  upward  progress  with 
consequent  starvation  of  the  affected  stem.  If  the  roots  or 
tubers  he  attacked  all  further  green  growth  ceases.  Luxu- 
riant haulms  and  loose  cell  tissues  are  favourable  for  the 
penetration  of  the  fungus  into  the  rind  of  the  stem.  In 
wet  weather  white  warts  appear  on  the  stems  ;  these  loosen 
the  cell  tissue  and  prepare  the  way  for  tlie  fungns.  Increased 
aeration  is  the  natural  means  of  combating  this  fungus,  and 
when  practicable  the  potatoes  should  be  pulled. — If.  A.  L. 


On  the  Soils  of  Algeria.    A.  Ladureau.     Compt.  Rend.  107, 
1154—1155. 

Aftkis  a  course  of  travels  in  Algeria  for  the  purpose  of 
examining  the  comjiosition  of  the  soils,  the  author  c(uicludes 
that  the  inferiority  of  cereal  crops  in  the  colony  is  due  to 
insufficiency  of  phosphoric  acid  in  the  soil.  The  following 
figures  in  grms.  per  kilo,  of  dry  earth  are  indicative  of  the 
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result  of  uunieroiis  ciirfful    estimations  which  were  made 
in  duplicate. 


Highest.        Lowest, 


Mean. 


Departiiient  of  Alger 

197 

0-20 

0-76 

„           .,    Oran 

1-37 
1-25 

0-23 
0-30 

0*5t 

„           „    Constantine.. 

O-o;) 

Geneifll  average  for  Algeria  . 

O-1'.S 

-G.  H.  B. 


XTI.-SUaAE,  STARCH,  GUM.  Etc. 

The  ConslUittion  of  Sorbinose.     II.  Kiliani  and  C.  Schtibler. 
'  «er.  21,  327G— .3281. 

SoRBixosK,  like  levulose,  is  unacted  upon  wheu  treated  with 
bromine  and  water  at  the  ordinary  temperature  ;  hence  it 
does  not  contain  the  aldehyde  group.  With  hydrocyanic 
acid,  sorbinose  combines  readily,  but  the  compound  could 
not  be  obtained  in  a  crystalline  form,  and  it  decomposes 
very  readily  into  its  components.  0.\idised  with  nitric  acid 
(sp.  gr.  1-39)  at  35'  for  40  hours,  a  small  quantity  of 
a  dibasic  acid  results ;  this  acid  possesses  no  reducing 
properties,  and,  therefore,  contains  neither  a  ketone  group 
nor  two  hydro.Kvl  groups  attached  to  one  carbon  atom. 
An  analysis  of  the  potasaium  salt  of  the  acid  agrees  with 
the  formula  C',^IljK.,0;,  and  the  crystalline  form  of  this  salt 
is  identical  with  that  of  the  potassium  salt  of  trihydroxy- 
glufaric  acid  obtained  by  Kiliani  as  an  oxidation  product 
of  arabinose  (Ber.  21,  3006).  The  constitutional  formula 
of  this  acid  is  CO.OH(CH.OH')a.CO.OH,  and  hence 
sorbinose  is  a  ketone  alcohol  of  the  formula — 
CHoOHCCII.OH)3CO.CH„OII. 
Dessaignes  previously  obtained  a  dibasic  acid  (C^HgO;), 
called  by  him  aposorbic  acid,  liv  the  oxidation  of  sorbinose 
with  nitric  acid.  Its  melting  point  (110)  differs  fr.".m  that 
of  the  acid  obtained  by  the  authors  (127').  Sodium 
amalgam  acts  on  soi  binose,  forming  an  amorphous  product ; 
with  red  phosphorus  and  hydriodic  acid  a  hexvl  iodide 
results.— C.  A.  K. 


The  Pectins  of  the  Sugar  Beet.     ,1.  Weisberg. 
"Zeit.  13,  2. 


Chem. 


Undep.  this  heading  reference  was  made  in  the  Chem. 
Zeit.  Hep.  1888,  335,  to  a  communication  by  the  author 
which  appeared  in  La  Sucrerie  Beige,  1888,  17,  109,  in 
which  he  believes  to  have  shown  that  the  dextro-rjtary 
substances  extracted  by  water  from  beets  previously 
exhausted  by  alcohol,  give  on  hydrolysis,  as  chief  product, 
arabinose.  On  this  formation  of  arabinose,  the  author 
based  his  views  as  to  the  nature  of  these  bodies  extracted 
by  water.  In  the  jiresent  communication,  the  author 
brings  forward  further  arguments  to  prove  the  correctness 
of  his  conclusions.  Although  unable  to  separate  the 
arabinose  in  a  state  of  purity,  the  author  considers  its 
formation  to  be  sufficiently  proved  by  means  of  the  special 
reactions  mentioned  in  the  original  memoir. 

When  e-xhausted  beets  are  boiled  with  milk  of  lime,  levo- 
rotary  calcium  metapectate  (arabinate)  is  obtained  ;  this 
was  first  shown  to  be  the  case  by  Scheibler.  Metapectic 
acid  when  boiled  with  sulphuric  acid  yields  chiefly  arabinose, 
which  was  also  proved  by  Scheibler.  Beets  previously 
exhausted  with  alcohol,  when  simply  heated  with  water, 
yield  at  first  a  neutral  solution,  which  gradually  becomes 
acid.  On  boiling  this  with  milk  of  lime  for  a  considerable 
period,  a  portion  of  the  dissolved  dextro-rotary  substance 
is  precipitated,  the  rest  remaining  in  solution  as  calcium 
salt.  This  solution  is  levo-rotary,  and  contains  calcium 
metapectate,  i.e.,  the  calcium  salt  of  the  acid  which  must 


give  arabinose  on  hydrolysis.  This  metapectic  acid,  how- 
ever, can  only  have  been  formed  from  bodies  of  the  same 
class.  These  are  pectin  and  metapectin,  which  dissolve 
when  exhausted  beets  are  treated  with  water,  and  as  such, 
are  completely  precipitated  by  milk  of  lime  and  basic  acetate 
of  lead.  On  prolonged  heating  they  are  converted  into 
metapectic  acid,  which  is  not  precipitated  by  basic  acetate 
of  lead  in  excess,  and  after  filtration  the  solution  is  slightly 
levo-rotary. 

On  these  grounds  it  follows  that  the  views  put  forward 
by  the  author,  as  regards  the  nature  of  the  dextro-rotary 
sub.stances  contained  in  exhausted  beets,  are  correct. 

—II.  T.  r. 


PATENT. 

Improvements  in  or  reliitinij  to  the  Mannfaclure  or  Puriji- 
cation  of  Gums  and  Gum  Besins.  W.  H.  Stead,  Liver- 
pool. Kng.  Pat.  245,  January  6,  1888.  6d. 
Dextrine,  or  some  other  cheap  adhesive  material,  is 
dissolved  in  sufficient  water  to  form  a  not  too  viscous 
liquid,  shaken  up  with,  or  filtered  through,  animal  charcoal 
or  similar  clarifying  material,  and  concentrated  to  a  suitable 
consistency  either  at  the  atmospheric  pressure  or  in  a 
vacuum  pan  :  the  charcoal  is  preferably  dried  by  exposure 
to  a  tempeniture  of  about  SOo'T.  immediately  before  use. 
The  gum  may  be  rendered  transparent  by  the  addition  of  a 
little  nitric  acid. 

It  is  claimed  that  the  product  is  free  from   offensive  taste 
and  smell,  while  its  adhesiveness  is  unimpaired. — B.  B. 


XVII.-BREWING,  WINES.  SPIRITS,  Etc. 

Copper  in  Wine.    Friihanf  and  Ursie.     Le  Staz.  Speriment. 
Agr.  Ital.  1888,  704.     Sestini  and  Tobler.     Ihid.370. 

Wines  obtained  from  vines  which  have  been  treated  with 
copper  salts  to  prevent  attacks  of  the  peronospora  contain, 
according  to  Friihanf  and  Ursie,  at  the  most  0-25  to  0-28 
mgrm.,  and  at  the  least  0-01  to  0  02  nigrm.  per  litre;  in 
only  one  instance  did  they  find  such  a  wine  free  from  copper. 
In  these  determinations  the  copper  was  separated  electroly- 
ticallv.  Sestini  and  Tobler  point  out  that  such  wine  does 
not  contain  more  than  0-25  mgrm.  of  copper  per  litre,  and 
is.  therefore,  harmless  even  if  consumed  eveiy  daj'. 

— D.  A.  L. 


PATENTS. 


Improveinents  reltitinff  to  the  Treatment  of  Beer  Wort,  and 

to    Apparatus    therefor.      C.    Hoffmann    and    L.    Ebert, 

Thuringen,    Germany.     Eng.    Pat.    2059,    February    10, 

1888.      8(/. 

This   invention   relates    to   apparatus   for    sterilising    and 

cooling  beer  wort,  whereby  it  is  kept  completely  protected 

from   any  injurious  action  of  the   micro-organisms  of  the 

air  during  the  whole  cooling  process,  from  the  time  it  leaves 

the  copper  until  it  enters  the  fermenting  vat. 

The  apparatus  consists  of  (A)  a  wort  sterilising  and 
filtering  vessel  in  combination  with  (B),  a  circular  wort 
refrigerator  enclosed  in  a  casing  which  can  be  hermetically 
closed,  and  also  with  (C)an  air-cooling,  drying,  and  filtering 
apparatus. 

The  wort  after  boiling  in  the  copper  is  run  direct,  hops 
and  all,  into  the  sterilising  vessel  containing  only  sterilised 
air  ;  liere  it  is  again  boiled  for  a  short  time,  and  left  to  rest 
for  about  an  hour  so  as  to  allow  the  hops  to  settle  out  at  the 
bottom  of  the  vessel,  and  serve  as  a  filtering  medium  for  the 
supernatant  liquor  ;  from  here  it  is  run  into  the  cooling 
vessel,  sterilised  air  under  pressure  at  the  same  time  being 
introduced.     The  wort  by  this  means  becoming  thoroughly 
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ai'rnteil  and  cooKmI  to  tlic  ni'Ci'ssarv  <l<>jiriH>,  is  inn  free  from 
tnrbidily  aud  miiio-oigiiiiisins  inlo  the  tViiiu'iitiu^  vessels. 
Descriptive  dniwiugs  of  the  iipparatusnri'  jiivoii.— .1.  11. 


liMliroiimiHls  III  llie  Miiiiii/arliire  uf' /irenvrs'  luniii<is,aiitl 
III  Machinrrii  anil  A]ii><iralus  tlaiifttr.  K.  Tliatt-lu-r, 
Nail.-i'a.  Kn'<r.  I'al.  31«3,  .March  2,  1888.  »il. 
AtCoimiMi  to  this  invention,  the  isinglass  or  other  mateiial 
from  which  the  finings  are  extracted  is,  with  the  proper 
qunniily  of  water,  phiced  in  a  barrel  or  tab.  In  this  is 
imnierseil  a  perfor.itid  rylindriial  vessel,  to  which  rotarv 
motion  is  imparted,  the  vessel  being  supported  in  a  frame, 
which  is  clamped  or  otherwise  secnrid  to  the  barrel  or  tub. 
Through  orifices  in  the  cover  of  the  e_vlii:drical  vessel  the 
contents  of  the  barrel  are  admitted  thi-reto,  and  I'.s  the  vessel 
rotates  the  rontents  are  expelled  by  centrifugal  force 
through  the  perforations  in  the  sides.  The  finings  are  thus 
strained  in  passing  out  of  the  cylindrical  vessel  hack  into 
the  barrel  or  tub.— J.  II. 


An  Improi-emenl  in  liivwiiii/.  15.  W.  Valintiii,  Hirniingham. 
Eng.  I'at.  37."i4,  March  111,  1888.      I./. 

When  wort  is  drawn  off  from  the  masli  tun  it  holds 
in  solution  certain  nitrogenous  substances,  which,  under 
some  circnmstances,  tend  to  make  the  finished  beer  turbid. 
This  invention  relates  to  a  simple  nutans  of  jirevenling  this, 
by  getting  rid  of  the  objectionable  portions  of  such  nitro- 
genous substances  in  the  follow  ing  manner  :  the  whole  of 
the  wort  is  drawn  oflf  from  the  nuish  tun,  and  healed  to 
180°  F.;  by  this  means  a  change  is  effected  in  the  nitro- 
genous matter,  such  that  when  the  wort  is  again  cooled  to 
150'  F.,  this  matter  becomes  separable  from  the  wort,  w  hich 
is  then  passed  through  the  grains  from  which  it  was  obtained. 
These,  acting  as  a  filter,  allow  the  pure  wort  to  pass  through, 
but  retain  the  most  objectionable  of  the  nitrogenous  sub- 
stances.—J.  II. 


Improreminis  in  llie  Maniifarliire  of  Sdccliarine  Liqunrs 
fur  Brewing  and  ulhcr  Purposes.  .T.  Grass,  G.  C.  Heile- 
mann,  and  O.  Ohnic,  London.  Kng-  I'at.  l.'i,.534, 
September  19,  I8S8.     4d. 

This  invention  consists  in  the  .manufacture  of  ordinary 
glucose  from  rice,  maize,  sago,  &e.,  the  sulphuric  acid 
usually  employed  being  replaced  by  nitric  acid  in  similar 
proportions  (2  percent.).  As  soon  as  the  conversion  is  com- 
plete, the  nitric  acid  is  removed  by  the  addition  of  a  certain 
quantity  of  "disulphide  of  lime,"  the  mass  then  boiled  for 
15  raiimtes,  and  neutralised  by  carbonate  of  lime,  when 
every  trace  of  nitric  acid  is  said  to  be  removed.  It  is  claimed 
that  a  purer  and  eheajier  production  results  from  this 
process,  containing  "  neither  dextrin  nor  other  impurity." 

— ,T.  H. 


Imprnved  Fillcrin;/  Apprirnliis.  IT.  II.  I.eigh,  London. 
J'"rom  H.  E.  Gasipict  and  11.  V..  Gaulne,  Bordeaux,  France. 
Eng.  I'at.  1  .'i,!!-'.'),  September  20,  I8H8.     8(/. 

This  apparatus,  adapted  to  the  filtration  of  wines,  Jtc., 
consists  of  filtering  cloths  placed  between  corrugated 
metallic  gratings,  and  held  apart  by  perforated  rings,  the 
said  cloths,  gratings,  and  rings  being  built  upon  layers 
about  a  central  cylinder  consisting  of  a  perforated  and 
winged  chamber. — E.  G.  C. 


Improvements  in  Apparatus  for  the  Mann/ncliire  of  Malt. 
II.  n.  Lake,  London.  From  .1.  W.  Tree,  IJoston,  U.S.A. 
Eng.  I'at.  1G,88.'>,  November  20,  1888.     l.s-.  Id. 

Tilts  invention  relates  to  a  malt-growing  and  drying  appa- 
ratus having  a  series  of  stirring  buckets  (ir  rotary  lil"ting 
devices  arranged  upon  a  horizontal  shaft  carrieil  parallel  to 
the  floor,  upon  which  the  grain  or  malt  rests,  and  which 
stirring  buckets  may  be  varied  as  to  the  degree  or  extent  of 
their  lifting  capacity.     Tlie  invention  further  relates  to  the 


employment  of  a  scraper  for  removing  the  malt  from  the 
malting  floor  through  a  trap  door  in  the  floor,  and  to  vari()us 
details  of  organlsalicni  and  conslruclioii,  all  of  which  are 
fully  illustrated  by  nutans  of  several  drawings. 

"  The  operation  of  the  niaehine  is  as  follows  ;  -The  grain 
or  malt  is  introduced  inlo  the  nndting  chambir,  which  is 
cyliudrii'al  in  shape,  covering  the  Moor  thereof  to  the  di'plh 
of  a  number  of  inches,  and  when  desired  for  the  purpose  of 
assisting  in  the  malting  process,  the  mass  of  grain  or  malt 
is  stirred,  broken  up,  and  separated  by  the  movement  of  the 
buckets  through  the  mass  ;  the  buckets  advancing  in  a  line 
and  rotating  lift  the  grain  or  malt  from  the  flocu'  of  the 
chamber  in  comparati\'ely  small  i|nantities,  and  by  lifting 
blades  which  deposit  in  a  broken,  separate  condition,  and 
in  a  ru'w  relation  to  the  rest  of  the  malt,  and  to  the  floor 
of  the  machine." 

"  This  changing  of  the  nuiss  ffontitiues  as  long  as  may 
be  desired,"  and  "may  be  used  in  coimexiou  with  all  the 
various  stages  of  the  treatment  of  the  grain." 

The  apparatus  can  also  be  ap(died  to  an  oblong  floor  by 
altering  its  construction  somewhat. — J.  II. 


XVIII.-CHEMISTRY  OP  FOODS,  SANITARY 
CHEMISTRY.  AND  DISINFECTANTS. 

(.4)— CHEMISTRY  OF  FOOD. 

PATENTS. 

An  Improved  Method  of  Preparing  Ferment  of  Hennel. 
V.  Graeff,  Alkuiaar,  Holland.  Eng.  Pat.  1G,6.')2, 
December  3,  1887.     Ad. 

"  A  rijitis  aud  clear  solution  of  the  ferment,  not  containing 
above  10  per  cent,  of  table  salt,  is  evaporated  to  dryness  in 
vacuo  at  a  temperature  not  exceeding  Mf  C.  The  residue 
is  reduced  to  powder,  whieli  is  then'upon  washed  with  con- 
centrated solution  of  table  salt  in  view  of  removing  the 
colouring  matter  jiresent."  The  product  is  dried  again 
and  mixed  •'  with  an  iimocHous  .soluble  salt — tor  instance, 
with  table  salt." — E.  G.  C. 


.in  Improved  Process  of  Preservinj  Eij<js.  H.  H.  Lake, 
London.  From  F.  Tiedcmaim,  Copenhagen,  Denmark. 
Eug.  Pat.  1653,  February  3,  1888.     8f/. 

Cvitnox  dioxide,  dried  by  calcium  chloride  and  sulphuric 
acid,  is  introduced  into  the  reee]itacle  containing  the  eggs. 
The  carbon  dioxide  is  said  to  penetrate  through  the  pores 
in  the  shell  of  the  eggs,  and  when  the  eggs  are  removed 
keeps  the  eggs  fresh. — E.  G.  C. 


Apparatus  to  be  Employed  in  Ffjeeting  the  Preservuliou 
of  Fruit,  Vegetables,  Meat,  Fish,  and  other  Perishable 
Articles  of  Food.  W.  Peacock,  South  ^Melbourne, 
Australia.     Eng.  Pat.  2421"),  February  17,  1888.     8(/. 

Tub  apparatus  described  is  intended  to  carry  into  effect 
the  process  of  preserving  perishable  articles  of  food 
described  in  Eng.  Pat.  14,233  of  188.5.  (This  .Journal,  188G, 
104.) 


208 


THE  JOURNAL  OF  THE  SOCIETy  OF  CHEMICAIj  INDUSTEY.      [March  so.  i889. 


A  is  a  leaden  vessel  in  which  sulphur  is  burned  for  the 
production  of  sulphurous  acid;  C  a  cooling  worm  immersed 
in  water  in  tank  D  ;  G  is  the  receptacle  for  the  finiit  or 
other  material,  into  the  lower  part  of  which  the  sulphurous 
acid  is  conducted  by  flexible  pipes  E  ;  H  is  a  pipe  sealed 
by  the  rubber-flap  I,  passing  from  G  to  an  exhauster  K, 
which,  when  the  apparatus  is  in  work,  removes  the  air 
from  G  and  draws  in  the  sulphurous  acid  formed  in  A. 

-C.  C.  H. 


All  Improved  Process  for  Manufacluriny  Conserved  Meats. 
H.  Staclielhaiis,  Kuhrort-on-Rhine,  Germany.  Eng.  Pat. 
10,335,  November  10,  1888.     id. 

The  object  of  the  inventor  is  the  production  of  a  preserved 
meat  in  which  the  meat  fibre,  jolly,  and  fat  are  all  present 
in  their  normal  proportions'  and  without  separation.  Meat 
from  an  animal  recently  slaughtered  and  still  warm  is 
beaten  thoroughly  until  pliable,  minced  finely,  and  allowed 
to  cool  for  two  days  at  a  temperature  of  5"  to  8'  C.  It  is 
again  minced,  mixed  intimately  with  any  other  flesh  similarly 
treated, — e.ij.,  beef  may  be  mixed  with  pork, — put  into  tins, 
hermetically  sealed,  and  immersed  in  a  water-bath  having 
a  temperature  of  87°  to  93°  C.  Thus  prepared  the  meat 
retains  its  normal  proportions  of  fibre,  jellv,  and  fat. 

— C.  C.  H. 


(B)— SANITARY  CHEMISTRY. 


riu 


Supply  of  Water  from  Wells,  and  its  Hygienic  Aspect. 
P.  Ilueppe.     Journ.  f.  Gasbel.  1889,'l5— 23. 

UxTiT.  quite  recently,  when  examining  a  water  for  hygienic 
purposes,  it  has  been  the  custom  to  ask:  Is  the  water 
deleterious  to  health,  and  how  may  its  impurity  be  iletected  ? 


This  question  is  exceedingly  diflieultto  answer.  The  principal 

expeditious  bacteriological  methods  in  use  have  many 
faults.  The  micro-organisms  which  are  at  the  bottom  of 
many  diseases  are  yet  unknown,  and  many  other  organisms, 
though  known,  are  not  developed,  and  are  therefore  not 
discovered  imder  the  conditions  employed  in  these  bac- 
teriological methods.  The  author  is  therefore  of  opinion 
that  "  prevention  is  better  than  cure ;  "  and  he  strongly 
insists  that  the  question  of  water  supplj-  shall  be  considered 


from  the  prevention  standpoint  only.  This  plan  demands  a 
water  supply  and  a  method  of  distribution  which  absolutely 
negatives  pollution  or  infection  at  any  stage.  Underground 
water  is  the  best  on  all  accounts,  since  Nature  provides  for 
its  purification  and  disinfection.  To  obtain  a  pure  supply 
the  well  should  be  built  in  a  proper  manner,  and  the  author 
indicates  the  following  plan  of  construction  : — (1.)  The 
ground  surrounding  the  well  should  be  paved,  and  should 
slope  gently  downwards  on  all  sides,  so  that  all  dirty  water, 
&c.  may  be  carried  away  from  the  well.  The  pavement 
may  consist  of  cement  PI',  or  of  slabs  of  stone,  St.  (See 
drawing.)  (2.)  The  water-tight  inner  wall,  p/,  of  the  well 
should  project  above  the  ground  to  a  height  of  at  least 
15  em.  (3.)  The  well  should  be  securely  closed  by  means 
of  a  stone  cover,  PI,  laid  in  cement,  on  the  crown  of  the 
well  pi ;  a  cast-iron  lid  might  also  be  used.  The  cover 
should  geutly  slope  downwards,  and  ought  to  project  over 
the  edge,  pi,  of  the  well.  The  cover  must  be  provided  with 
a  hole,  L,  for  the  purposes  of  ventilation.  To  prevent 
contamination  entering  through  this  opening,  the  (4.)  body 
of  the  pump  BrII  must  be  tightly  fitted  over  it,  so  that 
communication  with  the  outer  air  can  only  take  place 
through  the  ventilator  V,  which  is  covered  with  wire  gauze. 
(5.)  The  e.'ccess  water  flowing  from  the  spout  BrA  must 
be  carried  away  from  the  pump  through  b,  on  to  the 
slanting  pavement  PI'.  (6.)  The  inner  wall  of  the  well 
must  be  water-tight  to  a  depth  of  at  least  6  metres  ;  for  the 
author  has  shown  that  below  this  depth  no  micro-organisms 
capable  of  development  exist  in  soil.  Preferably,  however, 
the  well  is  made  water-tight  right  down  to  the  water-bearing 
strata,  so  that  water  can  enter  the  well  only  at  the  bottom. 
The  whole  of  the  wall  may  be  built  of  cement  or  Beton  j 
or  quarry  stones  M'  or  well-burnt  bricks  M-  laid  in  mortar 
may  be  used,  the  whole  of  the  inside  being  smoothed  over 
with  cement.  The  space  between  the  soil  E'  and  E-,  and 
the  well- shaft  M'  andJl-,  is  fiually  filled  up  with  clay  or  loam, 
or  even  cement,  thus  making  the  well  perfectly  water-tight. 

"~H.  T.  P. 


PATENTS. 


Improvements  in  Apparatus  for  Treating  .Sewage  and  other 
Impure  Liquids  by  Eleetrnlysis.  W.  Webster,  junior, 
Blackheath.     Eng.' Pat.  472,  January  11,  1888.     %d. 

liMi'ROvEMENTSonEng.Pat.  1333  of  1887  (this  Journal,  1888 
441),  which  consist  (1)  in  arranging  a  number  of  separate 
tanks  with  their  electrodes  connected  in  series  with  the  mam 
conductor;  and  (2)  in  arranging  the  electrodes  in  groups, 
the  electrodes  of  each  group  being  airauged  in  parallel 
circuit,  while  the  several  groups  are  connected  in  series, 
the  objects  being  to  diminish  resistance  and  economise 
the  electricitv. — O.  H. 


Improvements  in  the  Means  or  Appliances  for  Treating 
Sewage  by  Elect roly  tie  Action  and  for  Disposing  of  the 
Deposits  thcrenf  W.  Webster,  junior,  Blackheath. 
Eng.  Pat.  1105,  January  24,  1888.     8</. 

FoK  the  iron  plates  described  in  Eng.  Pat.  1333  (this 
Journal,  1888,  441)  the  inventor  now  substitutes  aluminium 
wholly  or  in  part,  or  "  cast-iron  plates  in  which  pieces  of 
graphite  or  other  carbon  are  erdbedded  by  throwing  them 
in  just  before  cooling."  The  etfluent  is  sometimes  sent 
through  a  filtering  chamber  containing  carbon  electrodes. 
The  walls  and  partitions  of  the  tanks  and  sewers  are  made 
of  ironstone,  or  of  red  or  brown  hematite.  The  sludge  is 
mixed  with  lime  refuse,  for  making  land.  {See  also  this 
Journal,  1888,  764  ;  and  1889,  58.)— O.  H. 


Improved  Construction  and  Arrangement  of  Apjniralus  for 

the  Separation  of  Liquids  and  Semi-  Liquids  from  Solids, 

especially  applicable  to  .Sewage,  .Sludge,  .Slip,  .Slurry,  and 

other  like  Bodies.     R.  Muirhead,  Maidstone.     Eng.  Pat. 

1884,  February  8,  1888.     lli/. 

The  improved  apparatus   used  for  the  separation  of  liquid 

from  solid  matters  consists  of  a  rectangular  box  with  two 

or  more  sides  removable.     One  of  these  sides  is  used  as 
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a  tiil)0  |iliitf,  and  carries  n  mimber  of  tiilics  of  cyliiulrical 
or  utluT  sluipo  iu  cross-si'ction,  t!ic  sitU's  pcrforatOi!  or 
otherwise  coiKtrueled  witli  filteriiif;  pasMi^'es  or  slit-;,  iinil 
sometimes  covered  with  n  stockiii;;  or  bag  of  textile  ma- 
terial, or  tlie  interior  packed  with  porous  or  tihroiis  tilteriiij; 
substance.  The  siiles  of  the  bo\  are  forcibly  lield  in 
pasitioii  by  a  variety  of  devices  illustrated,  and  in  some  eases 
the  whole  box  may  be  swnng  on  trunnions.  The  substance 
treated  is  forced  into  the  interior  of  the  box  ;  the  solid 
matter  beeouies  compacted  into  a  mass  foruiinj;  on  the 
exterior  of  the  tubes,  and  the  liquid  filterinj:  into  the 
interior  of  the  tubes  is  conveyed  to  the  outside  of  the 
machine  by  a  suitably  formed  channel.  Appropriate 
lievicc.s  for  the  removal  of  the  soli<l  block,  formed  as 
described,  from  the  iuterior  of  the  tank,  are  shown. 

— ('.  C  II. 

Improremtiits  i>i  Treatntt}  Tiecompitsetl  Onjniiit'  Snhstiincfs 
for  rendering  them  Iiinornoits,  and  Apparatus  therejor. 
G.  V.  Redfern.  London.  From  K.  fsenorans,  Paris, 
France.     Eng.  I'af.  4->I.5,  March  111,  18S8.     8(/. 

TilK  fiEcal  or  orijanic  matter  is  placed  in  a  receiver  and 
reduced  to  a  thin  pulp  by  the  action  of  steam.  After 
being  run  into  a  second  vessel  it  is  mixed  with  an 
absorlH'Ut  material,  <•.</.,  burnt  bones,  ashes,  or  eartli ;  the 
liquid  portiim  may  be  drained  off  and  evaporated,  the 
more  solid  material  bein;;  dried  in  the  receiver  by  steam 
coils.— C.  (.11. 


Improvements  in  the  Meaiis  Emploi/ed  for  Purifying 
Sewaqc  and  other  Water.  B.  Jagger,  Leeds.  Eng. 
I'at.  a312,  .June  26,  1888.  6(/. 
Asii-i'iT  refuse,  road  scrapings,  or  refuse  containing  animal 
or  vegetable  matter,  is  carbonised  in  a  kiln,  and  used  cither 
US  a  deoderant  for  mixing  with  fiecal  matter  or  as  a  defe- 
cating agent  for  sewage. — C.  C.  II. 


Improved  Methods  and  Apparatus  for  the  '/'rvaliiicnt  of 
Human  Ezerement  and  other  Feculent  Matter.  H.  H. 
Ijtke,  Loudon.  From  .1.  llirshKeld,  Philadelphia,  U.S.A. 
Eng.  Pat.  17,793,  December.'),  1888.     »d. 

Tin:  apparatus  consists  of  an  improved  closet  or  vessel  for 
the  reception  of  fcEces.  The  interior  is  provided  with  a 
perforated  receiver  which  retains  the  solid  matter,  the 
li(|uid  from  which,  together  with  the  urine,  is  filtered  and 
partially  absorbed  by  a  bed  of  filtering  media  in  the  lower 
part  of  the  apparatus,  and  from  thence  by  a  pipe  to  the 
sewer.  This  consists  of  a  mixture  of  clay  and  alum. 
Mechauism  is  also  shown  which,  after  each  use  of  the 
closet,  projects  on  to  the  fceccs  deposited  a  charge  of 
deoderant,  consisting  of  a  mixtuie  of  pulverised  slag,  coke, 
and  sulphate  of  lime  and  magnesia  or  the  like. — C.  C.  II. 


(C)— DISINFECTANTS,  &c. 

PATENT. 

fiuproeements  in  Mi.rtnres  or  Cnratiees  applieiihle  for  the 
Destruction  of  the  HneiUi  or  Mierotms  of  ( 'o)istnnplion 
and  other  Diseases  or  Virntent  AilmentSyanilin  .-{ppartitiis 
for  prodneinq  and  appliiing  said  Cnraiires.  W.  II. 
Davies  and  tr.  Hrighouse,  Liverpool.  Kng.  Pat.  3511, 
March  7,  I8S8.     Sd. 

TiiK  authors  find  that  the  ecmibined  nse  of  phenol  or  its 
hoinologties  and  ozone  will  destroy  the  bacillus  of  con- 
sumption, &c.,  as  well  as  of  blood  ?>oist)ning.  This  is 
applied  either  by  ejecting  phenol  into  the  atmosphere 
breatlied  by  the  patient  in  the  form  of  a  spray  by  means  of 
ozone,  similarly  to  an  ordinary  scent  spray,  or  a  current  of 
ozone  may  be  passed  through  phenol  in  a  receiver,  and 
inhaled  therefrom. — C.  C.  H. 


XIX.-PAPER,  PASTEBOARD,  Etc. 


PATENTS. 

Improvements  in  Jilachines  for  the  Pnidiiction  of  \]'ond 
Fibre.  P.  A.  Newton,  Londcui.  From  K.  .Steimmig, 
Grossbolkan,  Germany.  Eng.  Pat.  2040,  February  lo, 
1888.     III/. 

I\sTK,vt>  of  n>^ing  grindstones  for  the  iirodnction  of 
nu'chanical  woinl  pulp,  as  liithi-rto,  the  inventor  uses  a 
specially  prepared  grinding  machine,  consisting  of  a  wooden 
or  metal  disc,  the  peripherics  or  sicb's  of  which  are 
covered  with  a  ninnber  of  catting  edges  made  from  steel  or 
other  hard  metal,  securely  fastened  by  means  (d'  wooden 
wedges  (Fig.  I). 

Fig.  I. 


The  cutting  edges  may  be   of  different  forms,  as  .shown 
by  the  sections  (Fig.  21,  and  they  should  project  from  the 
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surface  of  the  disc  to  about  one  inch,  and  at  such  a  distance 
from  each  other  that  they  do  not  touch  when  bent  by  the 
pressure  of  the  wood  against  them. 

Such  an  arrangement  is  said   to  give  a   long  soft  flexible 
fibre  at  small  cost  f<)r  labour. — E.  ,1.  li. 


Improvements  in  or  relating  to  Aseptic  or  Antiseptic  Paper 
and  the  like,  applicnhle  for  Use  as  Ilitndages  for  Womids, 
or  for  Hygienic  or  Preservatire  Purposes.  \V.  P.  Thomp- 
son, Liverpool.  From  P.  Matcovitch  and  A.  Grossich, 
Fiume,  Hungary.     Eng.  Pat.  7854,  May  2i),  1888.     «r/. 

Tins  specification  relates  to  the  manufacture  of  aseptic 
paper  from  75  per  cent,  of  linen  aiul  25  per  cent,  of  cotton, 
the  pulp  being  washed  iu  an  alkaline  solution,  and  subse- 
quently treated  with  chlorini^  water,  alcohol,  "  phenic  acid," 
&c.  The  antiseptics  used  are  iodoform,  corrosive  sublimate, 
thymol,  carbolic  acid,  salol,  picric  acid,  salicylic  acid,  and 
the  like.— E.  G.  C. 


Apparatus  for  removing  Metallic  Partii:les  from  Paper 
Pulp.  H.  II.  Lake,  London.  From  C.  II.  Atkins, 
Boston,  U.S.A.    Eng.  Pat.  17,227,  November  27, 1888.   ■id. 

TiiF.  pulp  is  made  to  flow,  on  its  way  to  the  pulp  vat  E, 
along  a  copper  trough  A,  the  recesses,  B,  of  which 
are  filled  with  mercury.  Below  the  trough  are  placed  a 
number  of  electro  magnets,  D.     The  latter  remove  from  the 
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pulp  any  inagnetic  particles,  such  as  fragments  of  steel  or 
iron,  while  the  mercury  retains  any  particle  of  brass,  copper, 
or  bronze. — E.  J.  B. 


XX.-FINE  CHEMICALS,  ALKALOIDS, 
ESSENCES  AND  EXTRACTS. 

Ammnnium  Bromide.     K.  Thummcl.     Arch.  I'harm.  1888, 

26,  1124. 

According  to  the  German  Pharmacopoeia  (11.),  ammonium 
bromide  should  not  redden  litmus  paper.  The  author  finds, 
however,  that  ammonium  bromide,  prepared  in  a  variety  of 
ways,  invariably  reddens  litmus  paper,  either  when  simply 
placed  upon  the  paper,  or  when  tested  in  a  1:5  solution. 
He  further  finds  that  by  the  action  of  bromine  upon 
ammonia,  nitrogen  is  evolved  and  ammonium  bromide  alone 
formed,  as  long  as  ammonia  is  in  excess,  a  statement 
which  is  contradictory  to  the  observation  of  E.  Schmidt 
(Pharm.  Chem.  1,  484)  that  by  this  means  a  small  quantity 
of  an  o.\ygenated  product  results. — C.  \.  K. 


Basic  Bismuth  Nitrate  (Bismnthum  suhnitricum,  B.P.'). 
F.  Bellingrodt.     Apoth.  Zeit.  1889,  4,  29. 

This  product,  as  obtained  from  the  best  German  manu- 
facturers, has  been  found  to  contain  so  much  lead,  that  the 
presence  of  the  latter  is  rendered  evideut  bv  the  taste. 

■      — C.  A.  K. 

Iodoform.     B.  Fischer.     Pharm.  Zeit.  1889,  34,  31. 

TiiT3  author  has  examined  into  the  cause  of  the  pink 
colouration  acquired  by  iodoform  when  dissolved  iu  ether, 
&c.,  and  finds  that  the  ethereal  soiution  of  perfectly  pure 
iodoform  acquires  a  dark  tint  under  ordinary  conditions. 
But  if  the  iodoform  and  the  solvent  be  freed  from  air,  the 
solution  is  of  a  pale  yellow  colour  as  long  as  air  is  com- 
pletely excluded  ;  this  solution  darkens  imniediatoly  it  is 
exposed  to  air,  owing  to  the  separation  of  free  iodine. 
Certain  iuipurities,  either  in  the  iodoform  or  in  the  solvent, 
appear  to  hinder  this  decomposition;  in  samples  of  iodoform 
containing  amylalcohol,  pyridine  bases,  and  acetamide 
respectively,  the  darkening  of  the  ethereal  solution  was  not 
observed,  so  that  in  all  probability  these  substances  either 
take  up  the  oxygen  (from  the  air)  in  the  solvent,  or  else 
the  separated  iodine. — C.  A.  K. 


The  Alkaloids  of  the  Areca  JViit.     E.  Jahus.     Ber.  21, 
3404—3409. 

The  areca  or  betel  nut  is  the  fruit  of  the  areca  palm  {Arcca 
catechu'),  and  is  an  important  article  of  commerce.  It  con- 
tains tannin,  fat,  and  alkaloid  substances.  The  latter  are 
extracted  as  follows: — The  powdered  seeds  are  c^ttracted 
three  times  in  the  cold  with  water  to  which  2  grms.  of 
concentrated  sulpliuric  are  added  for  evary  1  kilo,  of  seed. 


The  filtrate  is  evaporated,  and  after  filtration,  potassium 
bismuth  iodide,  and  sulphuric  acid  added.  The  red  crystal- 
line precipitate  is  decomposed  with  barium  carbonate  and 
water.  The  alkaloids  dissolve,  whilst  bismuth  oxyiodide, 
colouring  matter,  &c.,  remain  undissolved.  The  filtrate  is 
evaporated,  baryta  solution  added,  and  extracted  with  ether. 
The  latter  extracts  an  oily  substance  called  arecoline.  The 
residue  is  neutralised  with  sulphuric  acid, and  the  remaining 
alkaloids  extracted  by  treating  successively  with  silver 
sulphate,  baryta,  and  carbonic  acid,  and  extracting  the  dry 
residue  with  absolute  alcohol  or  chloroform.  A  second 
alkaloid  goes  into  solution,  and  a  third,  arecaine,  remains 
undissolved.  The  yield  of  arecoline  is  'O"  to  1  per  cent,  of 
arecaine,  ■  1  per  cent. 

Arecoline  is  a  colourless  oily  liquid  with  a  strongly  alkaline 
reaction  soluble  in  the  usual  solvents,  [t  is  volatile,  and 
distils  at  about  22o^.  The  hydronroniide  has  the  formula 
C8H,3N0.2,  HBr.  The  hydrochloride  forms  double  salts  with 
auric  and  platinic  chlorides. 

It  acts  as  a  strong  poison.  Arecaine  forms  colourless 
crystals  soluble  in  dilute  alcohol  and  water.  It  contains 
one  molecule  of  water  of  crvstallisation  which  it  loses  at 
100°.  Its  formula  is  C;H„Nb;  +  HoO.  Like  arecoline  it 
forms  double  salts  with  pi  uinic  and  auric  chlorides. 

—J.  B.  C. 


Preparation  of  Concentrated  Formic  Acid.     M.  Maquenne. 
Bull.  Soc.  Chim.  1888,  G62— 6G4. 

The  author  finds  that,  although  formic  acid  is  decomposed 
by  sulphuric  acid  into  carbon  monoxide,  the  reaction  only 
occurs  when  both  acids  are  concentrated,  and  that  dilute 
formic  acid  may  be  distilled,  under  diminished  pressure, 
over  concentrated  sulphuric  acid  without  decomposition. 
For  instance,  commercial  formic  acid  containing  45 — 60  per 
cent,  of  water,  on  distilling  on  the  water-bath  with  an  equal 
weight  of  strong  sulphuric  at  6f)°  B.,  yields  formic  acid  of 
84 — 85  per  cent.,  and  a  second  distillation  yields  an  acid 
of  98  per  cent,  strength.  The  lower  the  temperature  at 
which  the  acid  is  distilled  the  better,  and  the  less  the  acid 
carried  away  by  the  exhauster.  A  certain  quantity  of  more 
dilute  formic  acid  remains  behind  iu  the  retort,  and  may  be 
further  concentrated. — J.  B.  C. 


The  Manufacture  of  Iodoform.     H.  Suilliot  and  H.  Ray- 
naud.    Ball.  Soc.  Chim.  51,  3  -4. 

The  authors  base  their  process  on  the  reaction  between 
acetone  and  iodine,  and  by  the  use  of  hydrochlorite  at  a 
later  stage,  practically  recover  the  whole  of  the  iodine  iu 
the  final  product.  One  molecule  of  acetone  and  six  of 
iodine  iu  presence  of  sodium  hydrate  yield  one  molecule  of 
iodoform,  one-half  of  the  iodine  tbrming  sodium  iodide.  If 
sodium  hypochlorite  be  then  added,  a  further  molecule  of 
acetone  is  attacked,  yielding  iodoform.  There  is  no  forma- 
tion of  chloroform  or  iodate.  The  mode  of  procedure  is  to 
dissolve  50  parts  of  potassium  iodide,  six  parts  of  acetone, 
and  two  parts  of  sodium  hy'drate,  in  one  or  two  litres  of  cold 
water.  <_)u  adding  to  this  a  dilute  solution  of  sodium  hypo- 
chlorite, drop  by  drop,  with  agitation,  a  precipitation  of 
iodoform  ensues,  which  agglomerates  rapidly.  The  hypo- 
chlorite is  added  until  all  acetone  or  iodide  has  disappeared. 
The  results  .are  close  ou  the  calculated  quantities.  As  the 
presence  of  neutral  salts  of  the  alkalis  do  not  interfere  with 
the  reaction,  crude  caustic  liquors  may  be  used,  if  previously 
freed  from  sulphides,  sulphites,  &c.  The  liquor  decanted 
from  the  precipitate  contains  only  traces  of  iodine. 

— G.  H.  B. 


On  the  Employment  of  Low  Temperature  in  the  Prepara- 
tion of  Pharmaceutical  Extracts.  I,.  A.  Adrian.  Bull. 
!50c.  Chim.  1889,  234—240. 

The  advantage  of  employing  methods  of  freezing  for  the 
concentration  of  solutions  of  organic  substances  has  long 
been  recognised  by  many  investigators  whose  views  are 
cited  in  this  article,  and  the  author  is  engaged  in  working 
out  a   method  for  operating  on  an  industrial  scale  in  the 
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production  of  extrnots  siifficiontlv  concentnitcd  to  be  siiitalile 
for  fiirtlitr  evii|>onitloii  in  llic  varuuni  appHiauis  desi'iilwd 
and  illiivtnitoton  pact's  IS4 —  IS  i.  Theextraits  as  olitained 
by  the  usual  uietliods  (niaeeration,  infusion,  &e.)  in  dilute 
aijueoMs  solution  aix'  submitted  to  a  low  temperature  until 
the  ;;reater  part  of  the  \va>r  separates  in  the  form  of  ice, 
loavlnjj  the  dissolved  subsl.inees  in  that  portion  \vhieli 
remains  liipiid ;  but  the  separation  is  always  more  or  U'Ss 
imperfect,  as  the  ice  in  the  process  of  fcuniation  occludes 
mueh  of  the  uuither-liquor,  Tlie  HUttu)r  has  aimed  at 
improving  the  means  of  separalin;;  the  ice  from  the  liijuid 
portion,  and  uses  a  machine  on  the  animoniu  system  for 
operating  on  200  kilos,  of  liijuid  at  one  time.  The  filtered 
solution  is  placed  in  mnulds  and  submitted  to  cold  until  the 
frozen  blocks  have  a  temperature  of  —  l(i  C,  and  are  then 
\ery  hard.  The  blocks  are  then  renu>\'ed  uiul  placed  in  a 
•'rushing  machine  of  special  consiructiou  which,  in  less  than 
H  luinule,  reduces  them  lo  the  condiiiiin  of  snow.  This 
snow  is  transferred  to  an  n|>parntus  which,  in  about 
20  luiuutes,  separates  7.')  per  cent,  of  the  water  in  the  solid 
slate  and  almost  free  from  dissolved  matters,  whilst  the 
liquid  portion  is  ugaiu  treated  as  before  but  at  a  still  lower 
temperature.  (No  description  is  pivcn  of  the  apparatus 
employed)  Two  congeiutions  yield  12  to  15  per  cent,  of 
the  orifiiual  Sidution  in  the  form  of  a  syrupy  extract,  which 
is  concentrated  to  the  desired  dej^ree  in  the  vacuum 
apparatus.  The  avoidance  of  hiftli  temperatures  and  of 
loss  of  time  in  all  the  operations  tends  to  preserve  the 
uriginul  potency  of  the  organic  piiuciples  in  the  extract, 
and  the  author  believes  that,  should  the  process  become 
generally  employed,  it  will  become  necessary  to  verify 
expcriuienuilly  the  activity  of  many  extracts  so  obtained: 
for  example,  of  belladonna,  hvosevamus,  hemlock,  itc. 

— G.  H.  J5. 


On    the    Actirp     Principle     of    Slrojihantiis    ghthre. 
M.  Arnaud.     Coinpt.  Uenil.  107,  1162  -1164. 

Till;  author  described  recently  two  crystallised  sul)stances, 
ouabaTne,  CjuHj^O,;,  obtained  from  the  wood  of  Acoluinthrni 
OiiahaJo,  and  strophantiiie,  ( '■„II.|.,(  )i;,  from  the  seeds  of 
Siriiphaiitim  Kiimlii'.  (  This  .Journal,  1888,586.)  He  has 
since  examined  the  crystallised  substance  contiiined  in 
the  seeds  of  Strnphantn.i  glabrr  of  Gabon,  which  furnish 
the  arrow  poison  of  the  I'ahouin  tribe.  This  principle 
appears  to  be  identical  with  ouabaine,  which  exhibits  toxic 
ilfecis  almost  identical  with  str<)]diantine.  Hardy  and  (ial- 
lois  have  also  described  a  crystallised  substance  from  Sfnt- 
phdiilus  f/lahre,  but  imperfectly  for  want  of  material.  These 
sub.stances  are  glucosides,  and  low  temperatures  must  be 
adhered  to  in  the  extraction  in  order  lo  avoid  decomposition. 
The  crystals  of  glucoside  from  the  seeds  of  Stvophitiitus 
ylnlirc  (which  gave  the  remarkably  high  yield  of  4' 7  per 
cent.)  are  transparent,  very  slender,  ,ind  of  rectaugular 
form  ;  by  slow  crystallisation  they  are  thicker  and  become 
opaque.  The  melting  point  is  about  18.5°  C,  but  a  pasty 
condition  obscures  the  exact  point  of  fusion.  The  crystals 
dissolve  inl.iO  parts  of  water  at  8'  ('.  The  aqueous  solution 
exhibits  left-handed  polarisation,  and  a  solution  containing 
Ca  percent,  at  .'iO'C.  gave  the  coefficient  a„  =  -  3.3-8. 
Under  the  influence  of  dilute  acids  and  heat  the  sub- 
stance splits  up  into  a  reducing  sugar  and  a  peculiar  in- 
soluble resin.  The  crystals  of  ouabaine  have  the  formula 
CjuHjjdio,  7  HotJ,  of  which  onlv  six  molecules  of  water  are 
given  oft' at  llJC  C— G.  H.  15," 


Ouabaine.     M.  .\rnaud.     Bull.  .'soc.  Chim.  51    10-  11. 

This  paper  is  substantially  a  shortened  report  of  the  above, 
with  the  additional  information  that  ouabaine  is  an  ether  of 
isodulcite,  whilst  strophantine  yields  glucose  on  s])littiiig  up 
the  glucoside.     G.  II.  li. 


Notes  on  Mercnrij-AmmrmiitM    Compounds.      C.  Kammels- 
berg.     .1.  Prakt.  (hem.  38,  1888,  5J8— 569. 

1.  Mercuric  Oxide  and  Ammonia.  —  Yellow  amorphous 
mercuric  oxide  was  employed  for  the  experiments.  If 
gaseous   ammonia   be   allowed  to  act  upon    it    at  common 


Icuipcratures,  a  pale  yellow  product  is  obtained,  the  analysis 
of  which  corresponds  with  the  formula  2  11g<)  +  Nil.,. 
This  compouiul  is  very  stable,  and  does  not  lose  any  ammonia 
in  the  air  or  on  boiling  with  water.  Kvcn  strong  bases,  like 
sodium  hydrate,  liberate,  oncimtimied  biiiling,  only  0-2.')  per 
cent,  of  amnuinia.  Kept  ovei-  lime,  cono'Utrat.'d  sulphuric 
acid  or  idiospIuuMis  prut<»\ide,  tlii'  loss  in  weight  beeonu-s 
constant  after  some  tinu-,  anil  the  sulistan<'e  assumes  a  light- 
brown  colour.  The  weight  lo^t  indicales  that  2  llg( )  +  Nil, 
liberates  one  molecule  of  waler  on  drying,  and  is  thereby 
eonv.'rted     into     IlgotlNTl  It     is    very     probable    that 

2  Ilgt)  +  tsW-i  is  the  hydrate  of  nuTcury  -  annnonium 
hydroxide,  thus:  NIIg,,.()ll  +  II;().  It  presents  all  the 
piiiperlies  of  a  base,  as  will  be  seen  further  (ui.  ]f  mercuric 
oxiue  be  treated  ^vilh  annnoniu-litpuir-  in  the  heat  or  in  the 
cidd,  a  pale  yellow  j)riiduct  is  obtaineil.  wdiich  is  usuallv 
called  '•  Millou's  base."  ^Vccoi'ding  to  MiUon  it  has  the 
formula  2  IfgO  +  MI-,  -f  II..(),  whereas  the  analysis  of  the 
author  points  to  the  formula  .'5  (2  IlgO  +  NH-,)  +  2  ILO. 
I)ried  over  sulphuric  acid,  it  loses  its  water  and  becomes 
identical  with  the  base  obtained  by  the  dry  method.  Hut 
whereas  the  latter  loses  its  water,  if  dried  at  common 
lemperatures,  Slillon's  base  loses  under  similar  conditions, 
at  first  only  ^jths  of  its  water,  and  the  rest  on  warming  only. 
Millou's  base,  theretore.  retains  a  portion  of  its  water  nu)re 
firmly  than  the  base  produced  by  the  dry  method.  Ilow- 
e\er,  both  bases  yield  with  acids  identical  [.alts.  The  two 
compounds  may  have  a  dift'ei'ent  constitution ;  thu.s — 

Base  by  dry  method.  Millou's  base. 


Hg 


N.O.H. 


H.O.Hg 
H.Hg 


\n.o.h. 


2.  Mercury-Ammonium  (.'hloriite. — Pilute  hydrochloric 
acid  changes  the  two  bases-  into  an  insoluble  yellow  chloride. 
It  is  also  obtained  by  boiling  the  so  called  "  white  preci- 
pitate "  with  waler  or  .sodium  hydrate.  It  has  the  formula 
NIIg.j.Cl  +  H„0.  Its  water  is  only  completely  given  off'  at 
2011  t\  3.  Voulde  Suits  of  Mercuri/- Ammonium  Chloride 
and  Aiiiinouium  C/iloridc  (  White  l'recipitiite).  —  'Miircury- 
annuonium  chloride  combines  with  ammoniani  chloride  in 
twii  proportions.  Both  compounds  are  called  white  pre- 
cipitate. They  are  decomposed  by  warm  water,  ammonium 
chloride  going  into  solution  and  mercury-ammonium 
chloride  being  left  behind.  The  compound  of  the  latter 
with  one  molecule  of  ammonium  chloride  does  not  fuse  on 
heating,  and  is  called  "  infusible  precipitate,"  whereas  the 
compound  containing  three  molecules  of  ammonium 
chloride  fuses  on  heating,  and  is  termed  '■  fusible  ]>reci- 
Iiitate."  The  latter  can  be  made  from  the  former  by 
boiling  with  ammonium  chloride  solution.  Amorpluius 
mercuric  oxide  and  Millou's  base  are  converted  into  fusible 
precipitate  by  boiling  with  ammonium  chloride.  4.  Mei- 
ciirji-Aiiimoniiim  Sulphate.  —  Millon's  base  changes  on 
boiling  with  dilute  sulphuric  acid  into  an  insoluble  pule 
yellow  sulphate,  which  turns  grey  in  the  light.  Its  formula 
is  (NTIg2\,.S()j  + 2  11;0.  ,').  Merciiri/-.4mmonium  Nitriile. 
— If  the  mercury-ammonium  base  be  heated  with  dilute 
nitric  acid,  it  forms  a  mellow  insoluble  nitrate  of  the 
formula  NHgj.Nf).,.  It  appears  to  be  identical  with  the 
product  obtained  by  treating  mercuric  oxide  with  a  solution 
of  ammonium  nitrate.  6.  Mercnry-Ammouiiim  Carbonate. 
— The  base  boiled  with  a  solution  of  sodium  carbonate 
forms  a  white  carbonate  (normal),  (NHgo)X'03  +  2  IljO.  It 
is  also  obtained  from  mercuric  oxide  and  ammonium  ear- 
bimate.  7.  Mercnry-.\miiioniiiM  Phosphate. — Boiled  with 
an  excess  of  phosphoric  acid,  the  base  is  converteil  into  a 
yellow  phosphate,  which  becomes  grey  in  the  light.  It  is  a 
basic  salt  and  has  the  formula — 


r(NHg,)„I'04 

12  NIIgo.OHJ  +'"  "='^' 


8.  Jfcrcury-AiiiinoiiiiiiH  Jlrnmate. — If  ammonia  be  addid 
to  a  solution  of  mercury  bromate,  a  yellow  precipitate  is 
obtained  which  has  the  formula  2  (NHg.,.BrO,-,) -I- 3  H/). 
On  heating  it  is  decomposed  with  a  loud  detonation, 
U.  Mercury  -Ammonium  lodate. — Amorphous  mercuric  oxide, 
digested  with  aipicous  iodic  acid,  is  rapidly  converted  into  a 
wliite  iodate,  HgLOi^.     If  the  latter  be  heated  with  animonia- 
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liquor  it  turns  yellow.  The  analysis  of  this  yellow  product 
presents  great  difficulties  and  the  fi<rures  obtained  point  to 
the  formula — 

f      NHg.,103     1 

l2(XH,.I03);- 
10.  Mercury- Ammonium  Periodate. — Mercuric  oxide  treated 
■with  periodic  acid  in  excess,  is  changed  into  pentamercury 
periodate  HgjIoOi-..  The  latter,  digested  v  ith  ammonia, 
yields  a  light  yellow  siiVistanci,  the  analysis  of  which  is  very 
diBBcult.     The  figures  obtained  point  to  the  formula— 

\2  (NHg,.IO,)] 
\        NHg^.OH   ^  +3  H.,0. 
NHJ.OH  J 

— S.  TT. 


On    the  Arlion  of  Cupi-ous   Chlo7ide  on   Iron    Potas.iium 

Sulpliide  and   the   Preparation     o/'   Artificial    Copper 

Pyrites.       R.    Schneider.       J.   Prakt.    Chem.    38,    1S88. 

509— .")82. 

An  amnioniacal  solution  of  cuprous  chloride  is  allowed  to 

act  in  the  cold  on  crystals  of  iron-potassium  sulphide,  both 

substances  being  taken    in   equivalent    [roportions.      The 

reaction  proceeds  at   once,  but  drags  towards  the  end  and 

requires  nearly  30  hours  before  it  is  finished.     The  crystals 

obtained  correspond  with  the  empirical  formula  CujFe^Sj. 

Thev    present   the    same   chemical   properties   as    natural 

copper  pyrites,  with  which  ihey  are,  in  fact,  identical.     The 

reaction  is  represented  by  the  equation — 

K.,S.Fe„S3  +  Cu.CU  =  2  KCl  +  Cu.^S.FeoSj. 
The  author  is  of  opinion  that  the  formula  of  natural  copper 
pyrites  should  be  written  Cu.,S  .  FcS,  instead  of  CuS  .  FeS. 

— S.  H. 


(2.)  In  respect  of  the  money  value  of  the  commercial 
gold  salts,  it  was  found  that  the  price  was  fairly  closi:  to 
the  actual  quantity  of  gold  they  contained,  as  the  following 
table  shows  : — 


XXI -PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Salts  of  Gold  used  in   Photograpliy.     A.   Lainer.     Dingl. 

Polyt.  J.  271,  30—35. 
The  salts  of  gold  generally  in  use  among  photographers  are 
auric  chloride,  potassium  auric  chloride,  and  sodium  auric 
chloride.  If  it  be  desired  to  substitute  one  for  the  other  in 
the  toning  solution,  it  is  customary  to  assume  that  the  quantity 
of  gold  they  contain  will  correspond  to  their  equivalent 
weights.  That  such  an  assumption  may  be  fallacious  is 
shown  by  the  fact  that  many  preparations  have  a  consider- 
able residue  when  treated  with  ether-alcohol,  consisting  of 
alkaline  chlorides.  The  subject  presents  three  aspects : 
(1)  analytical,  as  to  the  purity  of  the  salts  ;  (2)  pecuniary, 
as  to  their  money  value  ;  (3)  photographic,  as  to  their 
toning  power. 

With  regard  to  (1)  :  Auric  chloride  often  contains  free 
gold,  actually,  or  potentially  as  aurous  chloride  ;  this  is  due 
to  overheating  in  its  preparation.  On  the  other  hand,  by 
insufficient  evaporation,  hydrochloric  acid  may  be  left  in, 
as  hydrogen  auric  chloride,  AuCl^HCT  3  HjO. 

Two  samples  of  commercial  "  gold  chloride  "  were  found 
to  contain  42' 11  and  ol'"5  per  cent.,  respectively,  of  Au, 
Instead  of  57  "96  per  cent.,  which  is  the  proportion  present 
in  AuClj  2  H.,0.  The  former  contained  a  notable  quantity 
of  potassium  chloride,  while  the  latter  wa--  contaminated 
with  no  foreign  metal  except  copper,  of  which  the  chloride 
was  present  to  the  extent  of  0  •  5  per  cent.  A  sample  of 
potassium  auric  chloride  was  adulterated  with  10'4  per 
cent,  of  added  potassium  chloride,  which  was  easily  de- 
tected on  shaking  with  ether.  Two  samples  of  sodium 
auric  chloride  contained  17'73  and  20-55  per  cent,  of  Au 
respectively,  in  place  of  4D'43  per  cent.,  which  is  the  quan- 
tity present  in  AnCljNaCl  2  Hot  J;  these  numbers  correspond 
to  the  presence  of  64  and  ;)8  per  cent,  of  added  sodium 
chloride  respectively.  In  the  latter  .specimen  a  trace  of 
copper  was  found. 


Sample.  I  Jf^l      Valu 


Price. 


Auric  chloride 

Sodium  auric  chloriile  . . 


Grm. 

1 

!    Grm. 
;    0-4-211 

FI.  kr 
1     15 

Fl. 

1 

kr. 

■21) 

1 

0-5175 

1     40 

1 

20 

1 

!   n-177.') 

0    43 

0 

52 

1 

0-2n.i3 

0    55 

n 

55 

The  weight  of  salt  in  the  nominally  2-grra.  bottles  was 

generally  nearly  correct,  though  usually  inclined  to  he  a 
little  low. 

(3.)  IVom  the  above  facts  it  appears  that  the  photo- 
grapher cannot  make  up  his  toning  solution  of  the  right 
strength  by  taking  equivalent  iveights  of  the  commercial 
gold  salts.  This  is  in  itself  objectionable,  but  what  is 
worse  is  the  presence  of  such  excessive  quantities  of  sodium 
chloride  as  were  found  in  the  samples  examined,  as  they  have 
a  tendency  to  produce  a  reddish  tune  on  the  prints.  Hydro- 
chloric acid  is  also  most  deleterious,  delaying  the  toning 
and  causing  the  formation  of  blisters  ;  even  after  neutralisa- 
tion it  is  injurious  on  account  of  its  forming  so  much  more 
alkaline  chloride.  The  presence  of  cuprie  chloride  men- 
tioned above  is  found  to  be  distinctly  advantageous  to  the 
toning  properties  of  the  bath.  The  large  variations  in  the 
proportion  of  gold  in  different  preparations  sold  under  the 
same  name  go  far  to  e-tjilain  how  the  almost  innumerable 
receipts  for  toning  solutions  now  extant,  have  arisen. 

Photographers  who  are  in  the  habit  of  preparing  their 
o\vn  gold  salts  are  of  course  free  from  these  inconveniences, 
but  for  those  who  buy  them,  the  best  plan  is  to  purchase 
only  definitely  crystallised  samples. — B.  B. 


XXII.-EXPLOSIVES,  MATCHES,  Etc. 

Bellite  Experiments.     Engineer,  1889,  IIC. 

Ox  Tuesday  last,  February  5fh,  a  programme  of  experi- 
ments with  this  explosive  was  can'icd  out  at  Wangey  Hall 
Farm,  Chadwell  Heath,  in  the  presence  of  Sir  I.  Lowthian 
IWll,  and  other  scientific  visitors,  including  many  of  the 
attaches  of  foreign  Powers.  Bellite  in  its  character  and  com- 
position closely  resembles  roburite,  but  it  is  claimed  for  it 
that  it  possesses  special  advantages  in  the  total  absence  of 
sulphur  and  chlorine,  and  consequently  the  jiropcrty  of  being 
flameless,  and  thus  specially  for  being  adapted  for  work 
in  '-fiery"  mines.  Bellite  consists  of  a  mixture  of  five 
parts  by  weight  of  nitrate  of  ammonium  and  one  of  dinitro- 
iienzene.  The  trials  were  conducted  under  the  direction  of 
Mr.  C.  Napier  Hake,  the  arrangements  being  made  by 
Mr.  Preece  Williams. 

The  inventor,  Jlr.  Carl  Lamm,  claims  for  bellite  the 
following  advantages  :  —  (1)  That  bellite  is  one  of  the  most 
powerful  explosives  known  ;  (2)  that  it  is  more  powerful 
than  either  gun-cotton,  dynamite,  or  gunpowder  ;  (3)  that 
it  possesses  qualities  of  safety  entirely  foreign  to  explosive 
substances  generally;  (4)  that  beUite  presents  no  danger 
whatever  in  manufacture  ;  (5)  that  it  cannot  be  made  to 
explcde  by  friction;  (G)  that  it  cannot  be  made  ta 
explode  by  shock  or  by  pressure;  (7)  that  it  cannot  be 
made  to  explode  by  electricity  or  bv  lightning;  (8)  that 
bellite  cannot  be  made  to  explode  by  fire:  (9)  that  it 
cannot  be  made  to  explode  by  any  means  except  by  the 
aid  of  a  detonating  cap,  and  is  therefore  absolutely  sale; 
(10)  that  on  bellite  being  exploded  no  noxious  gases  are 
given  off,  as  is  the  case  with  dynamite  and  all  nitroglycerin 
compounds  ;  (1 1 )  that  bellite  made  expressly  for  coal  or  rock 
blasting  does  not  shatter  like  dynamite,  bnt  forces  the  coal 
or  lock  out  iu  larger  blocks,  making  but  a  very  small  per- 
centage of  dust :  (12)  that  it  does  not  undergo  any  chemical 
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I'lmiijro  from  linio  nor  from  ntmosplioric-  iiifliioiici'!i,  ahvavs 
fi'tainin^  its  non-vxpliisive  ehnracliT  until  tlir  fiiliniiKiliiiK 
Clip  is  iipplird  to  ii  ;  ( 13)  that  it  can  he  used  in  shtlls  that 
would  prove  of  II  terrihly  destructive  ihiiracter.  Dvnamito 
cannot  hv  so  applied,  a-  the  eoneussiim  piodueiil  liy  lj;nitiiin 
of  the  gun  eharpe  would  he  liatile  to  explode  thf  slull  and 
burst  the  ;;.'.».  llellite  shells,  however,  may  lie  lireil  witliout 
uiiy  such  ri«k,  thus  sidving  the  protdem  of  firiii;;  liij;h 
explosives  from  ordinary  guns,  hitherto  au  impossihility. 
(  M)  That  bellile  can  be  maLinlaetured  in  tropical  climates, 
which  is  not  possible  wiih  dviiamile ;  (I,))  that  it  can  be 
transported  bv  laud  or  sea  with  piTl'eet  safety,  bciiii;  carried 
in  Sweden  lis  (U-<IiiKiry  merehandis,-  ;  (IG)  that  it  requires 
no  Ibaning  in  the  coldest  wejtlu'r,  like  dynamite,  eon- 
seipieiitly  much  turn- is  saved  :  (I  7)  that  it  can  be  pnilitalilv 
sold  ut  a  lower  price  than  dynamite  oi"  any  (dher  iiitiu- 
frljceriii  eompimiid.  At  present  tlureare  about  (ill  factories 
in  Kurope  making  dynamite  and  similar  compositions,  pro- 
iluein^  annually  4(l,(ioo,(H)t)  lbs. 

The  programme  was  commemcd  by  firin;;  a  charfje  of 
1 J  lb.  of  bellite  in  a  can  underwater.  .\s  the  belhte  was 
enclosed  in  a  water-tiiiht  case  there  was  nothin;;  in  this  test 
to  notice. 

(2  )  A  bellite  J-oz.  charge— which  somewhat  resembles 
a  stick  ol  sulphur  with  a  perforatiim  at  one  end — wiis 
broken  in  two,  the  solid  end  bein^'  thrown  into  a  coal  lire, 
where  it  melted  and  burnt  without  atlractinii  notice,  and  the 
perforated  eiul  beitig  exploded  by  means  of  a  fuse  and 
detoimlor,  on  a  ij-in.  boiler  plate,  which  it  bulged.  This 
illustrated  the  fact  that  bellite  will  not  explode  by  ordinary 
combustion,  while  its  action  on  ignition  by  a  detonator  is 
very  powerful. 

(.'I.)  .An  iron  12()-lb.  weight  was  dropped  from  a  height 
of  about  IG  ft.  on  five  charges  of  bellite  laid  on  an  iron 
plate.  The  first  t)low  not  beii'g  quite  end  on,  this  was 
repeated,  when  the  bellite  was  crushed  to  powder  without 
explosion. 

(4.)  The  crushed  bellite  thus  produced  was  then  placed 
in  a  till  which  held  .'»  oz.,  and  fireil  by  a  detonator  in 
contact  with  an  old  S.K.U.  iron  .■.teel-faced  rail,  which  was 
fractured.  This  illustrated  the  power  of  bellite  to  resist 
explosion  under  a  blow  when  in  contact  with  iron. 

(S.)  In  a  hole  3  ft.  deep  was  buried  1  lb.  of  blasting 
powder  mixed  up  with  naked  bellite  cartridges  or  charges, 
and  the  powder  lired  by  a  ]dain  powder  fuse,  when  the 
bellite  was  thrown  about  ami  blackened,  and  the  surface 
burnt  in  places,  but  apparently  none  of  it,  was  exploded. 

(11.)  A  charge  of  bellite  was  tired  like  a  bullet  from  a 
small-arm,  "  Xo.  H  " — -.jj-in. — b(u'e,  against  a  j,'-in.  boiler 
plate,  liellite  «as  found  in  small  pieces  adhering  to  the 
face  of  the  plate  iinexploded. 

(7.)  The  propelling  power  of  bellite  was  next  shown  by 
the  following  eX|K>riuierit  :-  A  ;32-lb.  shot  was  di.seharged 
from  a  short  mortar,  first  by  a  eliaige  of  i  lb.  of  powder — 
Curtis  anil  Harvey's — and  then  by  ^  lb.  of  bellite.  In  the 
former  caee  the  shot  fell  at  41)3  yards  froiu  the  mortar,  and 
in  the  second  at  abjut  9.")  yards,  illustrating  the  great 
sniwriority  of  bellite  over  the  double  weight  of  powder 
fired  under  these  conditions,  for  propulsion. 

(8.)  Charges  of  dynamite  aud  bellite  4  oz.  each  were 
placed  on  similar  ij-in.  boiler  jdates,  and  after  being 
cover':d  with  clay,  which  was  pressed  over  them,  was  fired. 
The  ctfects  Mere  very  nearly  identical  in  this  case.  It  is, 
however,  said  that  experience  has  shown  that  the  injury 
effected  by  dynamite  is  generally  more  local,  and  that  of 
bellite  more  distributed. 

(U.)  The  fuses  of  mines  in  the  earth  charged  with  gun- 
powder and  bellite  were  now  ignited.  The  powder  exploded, 
but  the  bellite  fuses  lailcd. 

(10.)  A  charge  of  H  lb.  (lOx.  worth)  of  bellite.  which 
liad  been  buried  3  ft.  beneath  a  length  of  CO  ft.  of  railway 
line,  la';d  on  chairs  fixed  on  cross  sleepers,  with  fishes,  &c., 
complete,  was  now  exploded  by  tln'  usual  detonatiug  fuse. 
The  entire  structure  Inr  many  feet  was  lifted  high  in  the 
air,  the  ra'Ir.  being  both  broken  through  in  oiu'  place,  while 
one  rail  was  bent  at  some  feet  distance  from  the  jioint  of 
fracture,  the  fishes  of  the  other  rail  being  broken  through  at 
a  nearly  eipial  distance.  The  sleepers  were  torn  and  split, 
and  one  chair  broken.  A  crater  was  opened  in  the  ground 
about  12  ft.  in  diameter. 


Siiii.e  of  its  properties  were  necessarily  not  tested  ;  for 
example,  its  freedmu  from  all  flame,  and  the  harmless 
cliaiacter  elainu'd  for  its  products  of  combustion.  Then, 
again,  its  power  to  explode  when  in  contact  with  water  was 
licit  exhibited.  It  may  he  iioticid  in  addiiion  to  what  has 
been  mentioned  above  with  ri'f^anl  to  the  l;tth  claim  put 
forward  by  the  inventor,  namely,  ils  suitability  for  bursting 
charges  of  gnu  shells,  that  a  delay  action  arniiigemcnt  has 
been  devised  to  enable  steel  shells  to  perforate  armour 
before  explosion  takes  place.  —  W.  S. 


Cilasgow 


/l/tislini/  Gelatin  mid  Hellitc.     ,).  Uiithrie  Kerr 
Herald,  March  «,  IHS'.I. 

I.S'  a  lecture  by  the  above-named,  before  the  riiilosophieal 
Society  of  Kilmarnock,  the  following  cmnparison  was  made 
between  the  powerful  explosives  "  bellite  "  and  "  blasting 
gelatin."  Nitroglycerin  exudes  from  dynamite  immersed  in 
water,  and  Nobel's  next  effort  was  so  to  fix  the  nitroglvcerin 
that  the  danger  arising  from  this— the  cause  of  .several 
accidents— might  be  averted.  Further,  it  seemed  desirable 
tliat  the  fixing  compmind  should  not  he  inert  like 
■_' kieselguhr."  This  was  effecteil  by  utilising  Teloiize's 
discovery  of  gun-cotton  (trinitroceUuiose)  in  1838.  This 
substance,  itself  an  explosive,  but  with  slight  defect  of 
oxygi'u,  was  found  to  dissolve  in  nitroglycerin,  which 
contains  for  explosion  slight  excess  of  oxygen,  and  with 

these  two  was  formed  the  theoretically  perfect  explosive 

"  lilasting  gelatin."  The  parts  are  3  per  cent,  of  gun-cotton 
to  ;i7  per  cent,  of  nitroglycerin.  h\  explosive  effect  blasting 
gelatin  is  50  per  cent,  better  than  dynamite,  and  is  described 
by  Sir  Frederick  Abel,  our  greatest  aulhority  on  explosives, 
as  the  cheapest,  the  safest,  and  most  perfect'  It  is  entirely 
unaffected  by  water,  and  cartridges  which  have  been  im- 
tnersed  for  seven  years  in  water  have  at  the  end  of  that 
time  developed  their  full  jiower  when  detonated.  Gelatin- 
dynamite  is  a  modification  of  blasting  gelatin,  somewhat 
cheaper  in  niauufactnre,  and  having  in"  use  more  of  a 
heaving  action.  It  is  made  of  SO  per  cent,  of  blasting 
gelatin,  not  quite  gelatinous,  wood  meal  and  saltpetre  forming 
the  other  ao  jier  cent.,  and  is  largely  used  in  the  fiery 
mines  in  England,  as  the  cartridge  is  Settle's  patent. 
This  invention  consists  of  a  water-tignt  bag,  in  which 
the  cartridge  is  kept  in  position  in  the  middle  of 
tlie  water  in  the  bag  by  tin  siijiports.  The  charge  is  ex- 
ploded by  a  detonator  set  off  by  a  current  of  electricity. 
Xo  flame  follows  the  explosion.' and  accordingly  the  risk 
from  fire-damp  is  minimised.  Within  the  last  two  years 
attempts  have  been  made  to  meet  the  disadvantages  of 
forming  such  large  bore-holes  as  this  invention  requires, 
and  to  diminish  the  trouble  which  the  miner  has  in  manipu- 
lating the  apparatus.  The  explosives  for  which  is  claimed 
at  least  eijual  jiowerbut  entire  absence  of  flame  are  known  as 
robiiiite,  carbonite,  and  bellite.  These  compounds  are  iiitro- 
substitiition  derivatives  of  benzene  associated  with  nitrate  of 
ammonium.  In  bellite,  the  discovery  of  Carl  Lamm  in 
IHtT,  the  proportions  are  five  parts  of  the  ammonium  salt 
to  one  part  of  diiiitrobeuzene.  This  explosive  is  said  lo  be 
30  per  cent,  stronger  than  dynamite,  absolutely  safe  for 
transport,  and  flameless.  The  experiments  lately  made  in 
the  ( 'leveland  district  pronouncedly  show  that  bellite  may 
be  safely  subjected  to  the  roughest  treatment,  liegarding 
entire  absence  of  flame  in  the  explosion  of  those  nitroben- 
zene compounds,  there  seemed  to  be  want  of  evidence  as  to 
the  effects  of  other  than  comparatively  small  charges  under 
favourable  conditions.  In  the  meantime  the  claim  could 
not  be  considered  as  made  good,  whatever  the  promise  might 
be.  Compared  with  blasting  gelatin,  bellite  is  inferior  so  far 
as  concerns  power  of  withstanding  water,  as  might  be 
inferred  from  the  presence  of  such  a  large  proportion  of 
nitrate  of  ammonia.  If,  as  a  protection  against  water  it 
be  covered  with  a  waterproof  mixture,  it  becomes  less 
adaptable  for  the  completely  filling  up  of  bore-holes  ia 
blasting  operations. — W.  S. 
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PATENTS. 
An  Iiiqivurril  Apjutidlus  for  utilising  an   Expluilcc   Com- 
pound for  Blaalinq  or  other  Purposes.     K.  Funshon  and 
K.   K.'VizcT,  London.     Eng.  Pat.  2428,  May  12,   1883. 
Amended  Xoveniber  13,  1888.     Gd. 
Tiu.'i  invention  relates  to  a  cartridge   in  -nhich  nitric  and 
picric  acids  can  he  separately  contained,  the  object  being  to 
enable  these  two  acids  to  be  utilised  for  bla.^tmg  purposes, 
&c. 

The  former  two  claims  are  withdrawn,  and  another  sub- 
stituted, which  is  explained  by  the  foregoing.— C.  N.  H. 


Improiemviils  in   the  Manufacture  of  Explosiees.     A.  V. 

Newton,  Loudon.     From  A.  Nobel,  Paris,  France.     Eng. 

Pat.  1,471,  January  31,  1888.  Grf. 
"  The  object  of  this  invention  is  to  combine  the  substances, 
nitroglycerine  and  nitrated  cellulose,  with  or  without 
nitrated  starch  or  nitrodcxtrine,  or  both,  so  as  to  produce 
an  explosive  substance  of  a  horny  or  semi-horny  character, 
and  capable  of  being  reduced  to  grains  suitable  for  use  as  a 
propeller  of  projectiles." 

In  carrying  out  the  invention,  varying  proportions  of  the 
ingredients  are  taken  according  to  the  result  desired. 
Camphor  or  other  solvents,  such  as  benzol,  acetone,  &c.,  are 
added  with  a  view  to  facilitate  the  solvent  action  of  the 
nitroglycerin  on  the  nitrocellulose. 

The  limit  of  variation  as  regards  the  relative  proportions 
of  nitroflvcerin  and  nitrocellulose,  which  permits  of 
obtaining  a  compound  consistent  enough  to  be  granulated, 
is  very  wide.  But  when  the  proportion  of  nitroglycerin 
exceeds  two-thirds  of  the  compound  it  is  rather  too  soft, 
and  when,  on  the  contrary,  nitrocellulose  is  iu  excess  of 
two-thirds  it  becomes  too  tough  aud  hard  to  be  easily 
granulated. 

For  firearms  "  au  excellent  e.\plosive  is  obtained  by 
dissolving  20  to  30  parts  of  nitrated,  soluble,  pulped  cotton 
in  100  parts  of  nitroglycerin  and  20  parts  of  camphor, 
adding  then  100  parts  of  nitrostarch,  containing  about  12 
to  12i  percent,  of  nitrogen,  and  200  parts  of  nitrodcxtrine 
of  the  same  tenour  of  nitrogen.  The  material  is  easily 
formed  by  simply  kneading  it  together  at  a  temperature  of, 
say,  60°  C.,  or  better  still  by  malaxation  between  rollers, 
regulating  the  temperature  so  as  not  to  have  it  too  sticky. 
It  is,  after  having  become  homogeneous,  rolled  out  into 
thin  sheets  and  cut  up  into  grains,  or  moulded,  if  desired." 

Oxygen  yielding  salts,  such  as  nitrates  and  chlorates,  or 
powdered  explosives,  such  as  picrates,  are  easily  incorpo- 
rated in  the  above  mixture  at  a  temperature  of  60°  C. 
The  quantity  of  such  salts  to  be  added  is  limited  to  the 
capability  of  easy  practical  incorporation,  and  varies 
according  to  the  necessity  for  more  or  less  complete  com- 
bustion on  explosion. — C.  N.  H. 


XXIII.-ANALYTICAL  CHEMISTEY. 

A  Netv  Method  of  Estimati/ii/  Temperatures. 
p:ngin'eering,  1889,  IK-. 

As  instrument  has  been  recently  made  by  Messrs.  Ducretet, 
of  Paris,  to  the  designs  of  Messrs.  Xouel  and  Mesure,  to 
utilise  the  colour  of  heated  iron  so  as  to  determine  its  tem- 
perature. Could  these  colours,  as  they  pass  from  red 
through  orange  to  dazzling  white,  be  reproduced  with 
certainty  on  the  retina,  the}'  would  show  that  the  corre- 
sponding temperature  had  been  attained.  Owing  to  physical 
defects,  however,  the  eye  is  unable  to  properly  distinguish 
these  different  shades.  This  pyrometer  glass,  in  brief,  con- 
sists of  a  telescope  fitted  with  a  couple  of  Xicol's  prisms,  one 
of  which  acts  as  analyser  to  the  other;  a  plate  of  quartz  also 
beine  placed  between  the  two.  The  light  from  a  heated  object 
on  passing  through  the  first  Nicol  is  polarised,  and  the  plane 
of  this  polari.satiou  is,  as  the  light  traverses  the  quartz  plate, 
turned  round  through  an  angle  proportional  to  the  thickness 
of  the  quartz,  aud  nearly  inversely  to  the  wave  length   of 


the  light — that  is  to  say,  its  colour.  Hence,  assuming  the 
Nieols  were  set  so  that  if  the  quartz  were  removed,  the 
polarised  ray  was  quenched  bj' the  .second,  then  on  replacing 
the  ipiartz  tlie  second  Xicol  would  have  to  be  rotated  through 
a  certain  angle  to  again  quench  the  light,  this  angle,  of 
course,  being  equal  to  the  rotation  of  the  plane  of  polarisa- 
tion by  the  quartz,  and  therefore  dependent  on  the  colour 
of  the  rays  pissing  through.  The  second  Nicol  is  carried 
by  a  tube  fitted  with  a  graduated  head,  so  that  this  angle 
can  readily  be  observed,  and  to  every  graduation  correspooils 
one  colour,  aud  one  only.  In  practice,  complete  extinction 
never  occurs,  but  at  a  certain  point  the  colour  of  the  trans- 
mitted light  changes  from  green  to  red,  and  this  point  is 
taken  as  the  tingle  to  be  measured. — VC.  S. 


,/.    ]\'i/turyh\'<    Air    Pt/rometer.       Diugl.     Poht.    J. 
118-124. 


271, 


Of  all  the  materials  by  the  expansion  of  which  high  tem- 
peratures are  measured,  air  is  probably  the  most  suitable, 
as  its  coefficicLt  of  expansion  is,  as  far  as  we  know,  very 
constant.  Pyrometers  in  which  it  is  used  have  often  been 
devised,  and  fall  uaturallv  into  two  classes  ; — 

(I.)  That  in  which  the  volume  of  the  air  is  kept  constant, 
aud  the  increase  of  pressure  measured. 

(2.)  'I  hat  in  which  the  pressure  of  the  air  is  kept  constant, 
and  its  increase  in  volume  measured. 

The  chief  objection  to  the  first  is  that,  at  comparatively 
low  temperatures,  the  [U-essure  has  risen  already  to  an  in- 
convenient extent,  a  pressure  of  an  additional  atmosphere 

Pig.  1. 


corresponding  oidy  to  a  temperature  of  272' C;  while  in 
the  ease  of  the  second,  there  is  the  great  disadvantage  that, 
as  the  temperature  rises,  an  increment  of  a  given  number 
of  degrees  corresponds  to  a  continually  diminishing  increase 
in  the  volume  of  the  air  Consequently,  in  order  to  get 
an  accurate  reading,  it  is  not  only  imperative  that  the  limb 
of  the  manometer  be  finely  graduated,  but  also  th;it  pre- 
caution be  Liken  to  level  the  mercury  very  exactly. 

To  achieve  this  result,  Pellcrson  has  devised  an  appen- 
dage marked  E  in  Fig  1.  consisting  of  a  small  manometer 
containing  water  instead  of  mercury.  When  the  le\el  of 
the  mercury  in  the  hnve  manometer  1?  V  has  been  ad- 
justed as  closely  as  possible,  commiuiication  between  it  and 
E  is  made  by  means  of  tiie  three-waj'  cock  D,  and  the  ad- 
justment continued  until  E  .shows  it  to  be  exact.  Even 
with  this  .addition,  accuracy  in  the  indications  of  the  instru- 
ment can  only  be  attained  by  surrounding  that  part  of  the 
manometer  which  measures  the  increase  in  volume  by  a 
water  jacket,  so  as  to  keep  it  at  a  known  temperature, 
thereby  making  it  somewhat  clumsy. 
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Wiliorj.'irs  pvruiuclcr  depends  ou  a  new  principle,  and  is 


frci'  from  tliisc  di-fi'ots. 


Fig.  2. 


Iq  Figure  1,  which  represents  the  apparatus  diagranimati- 
cally,  V  is  the  bulb,  cotitaiiiiiig  air,  which  is  exposed  to  the 
temperature  to  be  measured,  A  a  capillary  tube  so  suiall 
that  its  volume  may  be  ne^'leeted,  \',  the  uear  limb  of  the 
manometer,  which  has  its  volume  between  the  marks  in  and 
!«',  known,  1!  the  other  limb,  and  Iv  a  rubber  reservoir  of 
mercury.  The  action  is  as  follows  :  V  being  raised  lo  the 
temperature  to  be  measured  while  the  cock  D  is  open  to  the 
air,  and  the  level  of  the  mercury  is  brought  to  m',  tbe 
temperature  of  the  air  in  the  limb  V,  of  the  manometer  is 
taken,  the  cock  closed,  and  mercury  forced  into  the  mano- 
meter by  the  rubber  ball  K  until  it  stands  at  m  permanently, 
showing  that  the  air  added  to  the  contents  of  V  has  attained 
its  temperature. 

The  increased  pressure  requisite  to  effect  this  is  read  off, 
and  thf  teinj-erature  can  then  be  calculated  from  the 
following  considerations  :  If  T  be  the  temperature  to  be 
measured,  and  Mhat  of  the  portion  of  air  forced  into  the 
bulb,  V  the  volume  of  the  bulb,  and  V,  that  of  the  air  forced 
i  I,  then  as  V  is  raised  through  T  — /  degrees,  its  volume 
under  atmospheric  pressure  would  be  \'  [I+o  (T  — O] 
where  o  is  the  coeRitient  of  expansion  of  air.  Therefore 
the  total  air  in  the  bulb  would  measure,  under  atmospheric 
pressure,  \'  + V,  [1  +o  (T  — /)].  Hut  as  it  is  constrained  to 
occupy  a  volume  V,,  being  under  the  additional  pressure  of 
the  mercury  in  the  manometer,  which  «e  will  call  A,  we 
have,  taking  II  as  the  height  of  the  barometer  at  the  time, 
the  equation  :  — 

V  +  V,  [1  +  tt  (T  -  0]  „ 

H  +1  "  =  ^  I 


i'prani;  points  out  {Oislcrr.  Zvil.s.  f.  /ieri/.  ii.  J/uI/iiiw,slii, 
IS8'.I,  -J)  that  this  is  erroneous,  inasmuch  as  a  is  the  increase 
in  vcdumc  of  a  unit  volume  of  air  when  raised  from  0'  C 
to  1  C.,  and  therefore  the  volume  occupied  by  V,,  after 
being  raised  from  t  to  T,  is  not  V,  +  V,a(T  —  (),  hut 
V,  +  V,  ,a(T  -  t).  Where  V',,  is  the  volnme,  \',  would 
occupj-  when  cooled  from  t  to  ()'  0.  It  is  far  simpler  to 
dispense  with  the  nsi>  of  the  symbol  a,  and  make  the 
temperature  tibnuliilv,  in  which  ease  we  have — 

(A  correction  for  the  expansibility  of  the  material  of  w  Inch 
the  linib  is  composed  can  be  inserted  if  thought  ncce.ssarv.) 
This  equation  can  be  written — 

which  shows  that  a  given  increment  of  temperature  at 
any  part  of  the  range  of  the  pyrometer  produces  a  con- 
stant increment  in  the  reading  (A)  of  the  instrument. 
Further,  the  apparatus  can  be  constructed  of  any  required 
degree  of  delie-acy  by  varying  the  relation  between  V  and 
V,.  Its  zero  point  is  determined  by  making  a  determina- 
tion in  the  manner  described  above,  when  T  =  (.  It  can 
be  used  for  measuring  temperatures  lower  than  t,  in  which 
case  /.  becomes  negative. 

The  actual  construction  is  shown  in  Fig.  2.  The  ther- 
inoineterbulb  \  is  of  porcelain,  and  is  in  one  piece  with  the 
capillary  tube  of  the  same  material  marked  A.  This  tube 
has  an  external  diameter  of  SO  mm.  and  a  bore  of  0-5  mm. 
It  is  connected  by  the  metal  caii  II  and  tube  ll;  with  the 
manometer  B  Vj  1!,  which  has  an  enlargement  at  m,  which 
serves  to  contain  tlie  volnme  of  air  that  is  forced  into  V. 
and  which  is  conveniently  -jUth  of  its  volume.  An  air-trap 
below  V,  is  provided,  as  shown  in  the  figure.  The  india- 
rubber  r;.servoir  K  is  enclosed  in  a  metal  box  fitted  with  a 
lid  which  can  be  raised  and  depressed  by  means  of  the 
screw  S.  and  thus  mercury  forced  evenly  into  the  manometer 
tube.— B.  B. 

Defection  oj  Aiitiiiioiuf  in  Miiitrah.     A.  .Johnstone. 
Chein.  News,  58,  ■2'm;~->'J-,  and  59,  15. 

By  adding  a  drop  of  ammonium  sulphide  to  the  white 
incrustation  of  .'^b.,Oj,  obtained  by  heating  an  antimoniferous 
mineral  with  fusion  mixture  on  charcoal  in  the  inner  fjame 
of  the  blowpipe,  the  very  characteristic  reddish  or  orang:^ 
sulphide  of  antimony  is  produced.  With  larger  quantities 
tile  reaction  may  be  obtained  by  heating  in  an  open  tube. 
—0.  11. 

Tlie    TestiiKj  nf  Rcaijcnin.     I^.    I,,    de  Koninck.     Zeits.   f. 
angew.  Chcm.  1«S:),  4. 

Lead  Pern.ride  often  contains  manganese,  likewise  as  per- 
oxide. Boiling  with  dilute  nitric  acid  is  not  sufficient  to 
distinguish  this.  If,  however,  the  peroxide  be  warmed  with 
excess  of  concentrated  sulphuric  acid,  and  then,  on  cooling, 
treated  with  water  and  an  additional  quantity  of  peroxide, 
and  again  heated,  presence  of  manganese  is  denoted  by  a 
red  colouration  of  the  solution,  due  to  permanganic  acid. 

Klher. — Presence  of  free  sulphiu'  and  consequent  probable 
presence  of  organic  sulphur  m.ay  easily  be  recognised  by 
shaking  with  a  drop  of  pure  mercury.  In  presence  of  only 
a  very  small  quantity  of  sulphur,  the  surface  of  the  mercury 
becomes  dull;  if  a  relatively  large  quantity  of  sulphur  be 
present,  the  whole  liquid  becomes  grey  or  black. 

Chloriifiinn. — I'ure  chloroform  does  notreducean  alkaliru; 
solution  of  potassium  permanganate  in  the  cold;  if  alcidiol 
be  present,  reilnction  takes  place.  Caustic  soda  and  caustic 
pot.'ish,  however,  generally  contain  organic  compounds, 
consequently  it  is  best  to  use  a  solution  of  permanganate  in 
.saturated  b:iryta  water. 

Such  a  solution,  wh.'-n  added  to  chloroform  containing 
alcohol,  turns  green,  owing  to  formation  of  mang-tnate. 

-  T.  L.  B. 
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The  Action  of  Sulphuretted  Hydrogen  on  Solutions  of 
Sulphate  of  Zinc.  H.  Baubi^ny.  Conipt.  Rend.  107, 
1148— 115U. 
It  has  been  stated  b.v  ISerzelius  that  a  cuiient  of  sul- 
lihurettcd  hydrogen  will  pieuipiiate  a  portion  of  the  metal 
from  a  saturated  solution  t.f  zinc  sulphate,  but  the  action 
stops  when  the  solution  has  developed  a  certain  degree  of 
acidity.  The  authir  has  examined  this  reaction  in  the 
case  of  dilute  solutions,  and  finds  that  a  more  qualified 
statement  is  reciuired  for  a  generalisation  of  the  facts.  A 
solution  of  sulphate  or  chloride  of  zinc  (always  in  the 
state  of  neutral  salt)  containing  03  gnu.  of  salt  in  100  cc. 
will  be  completely  precipitated  after  saturation  with  sul- 
phuretted hyhrogc'U,  and  on  being  left  in  a  closed  vessel 
for  several  hours  at  the  ordinary  temperature.  If  the 
quantity  of  dissolved  salt  be  doubled  the  precipitation  is 
less  perfect ;  after  five  hours  the  solution  contained  from 
0-004  to  0-006  grm.  of  the  salt  employed,  which  became 
reduced  to  0-001  grni.  in  three  days.  With  03  grin,  of 
salt  in  100  cc.  it  is  necessary  to  add  thirty  thues  the 
weight  of  the  acid  -of  the  salt  in  order  to  prevent  any 
precipitation  under  similar  conditions,  but  if  the  tem- 
perature be  raised,  precipitation  ensues,  and  at  100°  C. 
it  is  necessary  to  have  'JO  or  100  parts  of  free  acid 
present  in  order  to  prevent  precipitation  of  the  sulphide. 
The  results  vary  with  all  the  conditions,  and  it  would  be 
incorrect  to  define  a  limit  depending  on  the  acidity  of 
the  solution,  since  the  decomposition  is  a  function  not 
only  of  the  relation  of  the  weight  of  free  acid  to  the 
weight  of  the  solution,  but  also  of  the  acid  to  metal. 

■  — (i.  H.  B. 


Critical  Kxaminations  of  the  Methods  for  Analysing  the 
Raw  Material  for  producing  Tartaric  Acid.  Chem. 
Zeit.  13,  ICO— 1"61. 

Tin;  article  contains  simie  observations  oa  the  methods  of 
Goldenberg.  .Scheurer-Kestner,  Fresenius,  and  Goldenberg- 
Geroiuont  ;  and  recommends  the  method  of  Goldenherg- 
Geromont  as  the  best  and  most  reliable  one. — A.  L. 


On  the  Estimation  of  Manganese  vy  Hydrogen  Pero.vide. 

A.  Carnot.  Compt.  Kend.  107,  1150. 
The  author  rectifies  an  error  in  a  previous  communication 
(this  Journal,  1889,  138)  by  stating  that  the  precipitates 
yielded  by  his  method  are  of  the  composition  MujOn 
(or  5  MnO;  +  MnO)  and  not  the  binoxide.  Consequently 
5  equi\-alents  of  oxygen  correspond  exactly  to  6  equivalents 
of  mauiianese. — O.  H.  B. 


The  Volumetric  Determination   iif  Sulphates.     H.  Quantiu. 
Bull.  Soc.  Chim.  51,  21—24. 

The  method  depends  on  the  reaction  of  sulphuric  acid  on 
barium  chromate,  by  which  chromic  acid  is  liberated  in  a 
condition  available  tor  titration  with  a  ferrous  salt.  The 
standard  reagent  is  prepared  by  dissolving  19-48  grms.  of 
neutral  potassium  chromate  in  200  cc.  of  water  and  adding 
50  to  100  cc.  of  hydrochloric  acid  ;  24-3.5  grms.  of  barium 
chloride  in  solution  are  then  added  slowly  with  continual 
agitation,  so  as  to  redissolve  the  precipitate,  and  the  whole 
diluted  to  1  htre  and  filtered.  nO  cc.  of  this  solution 
are  required  for  0-3  or  0*4  grm.  of  sulphuric  acid.  To 
standardise  this  solution  1  grm.  of  pure  dry  potassium 
sulphate  is  dissolved  in  about  COO  cc.  of  water,  and  100  cc. 
of  the  chromate  solution  are  added  and  shaken  up.  When 
the  mixture  begins  to  become  clear,  an  excess  of  ammonia 
is  added,  and  the  whole  diluted  to  1  litre.  100  cc.  of 
the  filtered  solution  are  then  acidified  with  5  cc.  of  pure 
sulphuric  acid,  and  titrattd  with  a  standard  ferrous 
sulphate  solution,  using  potassium  fenicyanide  as  indicator 
The  ferrous  sulphate  solution  is  prepared  by  dissolving 
20  grms.  of  ferrous  ammonium  sulphate  and  10  cc.  of  pure 
sulphuric  acid  in  1  litre  of  water.  The  amount  of  chromic 
acid  thus  found  is  the  equivalent  of  the  sulphuric  acid 
which  was  added  to  the  barium  chromate  solution,  plus  a 
small  correction,  which  is  due  to  the  necessity  for  having  a 
slight  excess  of  chromic  acid  over  the  barium  in  the 
standard  reagent.  This  correction  is  ascertained  by  a 
blank  experiment.  If,  in  making  up  the  original  solution, 
the  barium  chloride  were  in  excess  of  the  chromate,  some 
barium  sulphate  would  be  precipitated  in  the  subsequent 
operations  without  leaving  its  equivalent  of  chromic  acid. 
The  method  gives  very  exact  results.—  G.  H.  B. 


Test  for  Nitrobenzene  in  flic  presence  of  Bitter  Almond  Oil. 
K.  List.     Chem.  Zeit.  12,  172  — 1T8. 

If  crushed  almonds  become  strongly  odorous  after  mixing 
with  water,  the  smell  of  prussic  acil  is  easilj-  removed  by 
warming  with  some  carbonate  of  soda  solution  and  some 
drops  of  a  ferrous  salt  sclution.  After  addition  of  potassium 
permanganate  the  smell  of  bcnzaldehyde  also  disap|H-ars. 
This  treatment,  has,  however,  no  effect  on  nitrobenzene, 
which  can  thus  be  easily  identified. — A.  L. 


Selection  of  Jienzoyl  Sulphonic  imide  t^Saccharine)  by  the 
Fluorescein  Reaction.    E.  Bornstein.    Ber.21,  339G— 3397. 

This  is  a  reply,  the  objection  raised  to  the  test  being  that 
resorcinol  heated  alone  with  concentrated  suiphuric  acid 
gives  a  green  fluorescent  substance  (this  Journal,  1888,  458). 
The  great  difference  in  intensity  makes  the  test,  however, 
according  to  the  author,  perfectly  reliable  :  I  nig.  of  the 
substance  imparts  a  distinct  fluorescence  to  1  litre  of  water. 
The  sulphonic  imide,  or  substance  containing  it,  is  heated  in 
a  test  tube  with  sulphuric  acid,  diluted,  and  caustic  soda 
added.  On  addition  of  the  alkali  the  sudden  change  to 
green  is  very  characteristic,  and  is  only  given  by  phthalic 
anhydride  and  plithalimide.-  -J.  C.  C. 


Detection    of   Caliiurs  on    Uyed    Wool.      G.    Dommcrgue. 
Mouit.  Sclent.  33,  25—40. 

No  methods  have  been  published  for  detecting  the  coal  tar 
colours  on  djed  wool:  with  the  exception  of  the  tests  given 
by  Kenard,  which  deal  with  these  colours  fixed  on  cotton, 
most  of  the  literature  relates  to  the  detection  of  the  natural 
dyestuffs.  The  analytical  tests  of  U.  Witt  and  K.  Wein- 
gartner  refer  to  the  dyes  in  the  free  state  and  are  inappli- 
cable to  dyed  tissues,  since  when  fixed  they  arc  in.soluble 
in  the  majorit}-  of  solvents  ordinarily  used  in  testing,  such  as 
water,  alcohol,  alkalis,  and  dilute  acids. 

Only  sueh  reagents  as  are  used  in  the  dyehouse  are 
employed  in  the  following  tests. 

Reagents. 

Alkalis.  —  Ammonium  hydrate,  21°  B.,  normal  potash 
corresponding  to  100  grms.  sulphuric  acid  per  litre. 

Acids. — Hydrochloric  acid,  21°  B.,  sulphuric  acid,  G6°  13. 

The  tests  are  made  by  spotting  with  the  several  reagents 
the  dyed  fabric  placed  on  a  porcelain  surface,  or,  if  the  shade 
be  dark,  the  fabric  is  examined  by  looking  through  it 
towards  the  light. 

P.iKT   I. 

Testing  of  Puke  Su.iDES. 

Violet  Colours. 

Dahlia  Violet  (Imperial  or  phenylated  violet,  red  shade). 
— Ilydroclihuide  of  monoi>henylrosaniline. 

Parma  'Violet  (Im[>erial  or  phenylated  violet,  blue  shade). 
— Hydrochloride  of  diphenylrosaniline. 

These  violeis,  soluble  in  spirit,  have  been  replaced  by  the 
methylrosaniline  violets. 

Their  reactions  are  as  follows  :  NH^OII,  completely 
decolourises  ;  KOH,  red  colouration  ;  IICI.  brown  coloura- 
tion ;  H.iSOj,  orange  colouration. 

Methylor Paris  Violet  R. — Hydrochloride  of  luonomethyl- 
/)-rosaniline. 

Methyl  or  Paris  Violet  B. — Hydrochloride  of  trimethyl- 
I  ;)-rosaniline. 


Marci.  so.  18800     THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


217 


Paris  I'iflcl,  vcrv  blue.— Hjilrochloride  of  |>untainetli)  1- 

I'aiiii  ri<.iV(  A',  liiiizvl  Violet,  or  Mctlivl  Viokt  .>  1!.— 
ll^driK-hloridc  of  dimrth_vlliciizvl-/)-rosaiiiliiie. 

( 'ryutal  Violet. — Hjdrochlori<le  of  lioxamitlijl-/)-iosiiiu- 
liiiv. 

The  reuctioiis  of  th:s  •;roti))  art>:  NHjOlI,  slowly  de- 
colourises; KOll,  as  witli  NH^OH  ;  IlCl,  completely 
ilo-olimrises,  tissue  is  coloured  purplisli-grcy  ;  U.jS(.)4,  turns 
yellowish-brown. 

(uillfin  or  aiithraecne  violet. — l'yro;.'allolplitluiUin. 

This  is  luffiely  used  for  d.>ein;;  fast  shades. 

NHjOll,  colour  becomes  "paler  :  KOII,  lus  with  Ml, (III: 
Hl'l,  brownish-red  lolouratiou  ;  ir,S(),,  orange  eolonnition. 
The  i»h  usually  contains  chrome. 

Blue  Colours. 

1.  Triphemjlmethanc  Compounds. 

Illat  dc  I.i/vn  (Spirit  Hlue,  Paris  IJlue.  Light  lilue.  ()i>al 
IJlueV- — llydroehloride  of  triphenylrosaniline. 

Nil, (111,  completely  deeolonrises  ;  KOll,  colour  destroyed, 
tissue  eolournl  greyisli  pink  ;  IICI,  completely  decolourizes  ; 
IljSO,,  browiiish-red  colouration. 

IVicholson'.i  or  Alkali  Blues.  — Sodium  salts  of  triphcnyl 
rosaniline-sulphonic  acids. 

N  11,011,  completely  decolourises;  KOll,  slowly  de- 
coh>urises,  tissue  coloured  pink  ;  IICI,  colour  becomes 
slightly  green  ;  1I.,S0,,  brownish-red  colouration. 

Virloria  Uluc  li. — Ilydroihloride  of  tetiametbylpheuyl- 
triamidodiphenylnaphthylearbinol— 

[CsH,XCCH,),,].,CCl(,C,„II,NlI.tV,II,,). 

NH4OH,  colour  becomes  slightly  greyish  ;  KUH,  red 
colouration ;  HCl,  orange-red  colouratiou ;  H2SO4,  orange 
cohmration. 

Victoria  Illuc  4  It.  —  Hydrochloride  of  pentamethyl- 
pbcuyltriamidodiphenylnaphthylcarbinol — 

CC,H4N(CH3)2]XCl(C,„HjN .  CH3 .  CeH^). 

NII,OH,  incompletely  decolourises  ;  KOH,  decolourises, 
fibre  coloured  silver-grey  ;  HCl,  yellowish-brown  colour- 
ation ;  HnSO^,  orange  colouratiou. 

II.  Compound  Blues. 

The  so-called  indigo  substitutes  are  mixtures  of  violets 
of  more  or  less  blue  shade  and  of  greens  derived  from 
triphenylracthane.  The  chief  of  these  mixtures  are:  Acid 
green  and  acid  violet  R.  or  B,  acid  green  and  methyl  violet, 
and  methyl  green  and  methyl  liolet. 

Acid  Green  and  Acid  Violet  R.  or  /y.— NH,()H  or  KOH, 
completely  decolourises  ;  HCl,  brownish-red  colouration  ; 
llj-M),,  brownish-yellow  colouration. 

Acid  Green  and  Methijl  Violet ;  Metliijl  Green  and 
.Methyl  Violet. — NH,OH  or  KOH,  the  green  disappears 
entirely,  the  violet  partly  remains  ;  HCl,  brownish-yellow 
colouratiou  ;  HjSO,,  as  with  HCl. 

III.  Imlulincs. 

Fast  Blue  li.  (B.  A.  S.  F.).  —  NH.OH,  violet-grey 
colouration  ;  KOII,  violet-grey  colouration  ;  HCl  and 
IlnSU,,  little  action. 

New  Blue  (.M.  L.  and  B.).-NI1,01I  or  KOH.  greyish- 
purple  colouration  j  HCl  or  1I.,S0,,  bluish-violet  colouration. 

IV.  Anthracene  Colouring  Matters. 

Alizarin  Blue  S.  —  Sodium  bisulphite  compound  of 
alizuiiu  blue  soluble  in  spirit. 

C(,H,(CO)A(<>H )...NC3H3.2  NallSO;,. 

NHjOII,  colour  slowly  becomes  paler;  KOH,  colour 
paler  and  more  green;  HCl,  little  action;  ILSO,,  little 
action. 

The  ash  contains  chrome. 


y.  Natural  Colouriiuj  Matters. 

Indii/n. — KH,()H,  no  action;  KOII,  no  action;  HCl, 
no  action  ;    If.SO,,  eoliiur  becomes  very  slightly  greenish. 

A  small  portion  of  the  d,\  ed  tissue  heated  in  a  closed  lube 
gives  a  violet  v;ipour  (>f  iudigotine. 

The  ash  contains  either  iron  or  zinc  according  to  the  vat 
used. 

/ndii/o  Carmine  ({nil  Sulphate.  —  Nll|OIl,  little  ;ietion  ; 
KOH,  yellow-brow  n  colouration  ;  11(1,  little  action  ;  H„SOj, 
violet-blue  colouration. 

A  small  portion  of  the  dyed  tissue  heated  in  a  closed  tube 
does  not  evolve  vapours  of  indigotine. 

VI.  Afineral  (\ihiurtnii  Matters. 

Prussian  Blue.  l'"e-(('N  ),„,  deposited  on  the  wool  from 
an  acid  bath  through  the  reducing  actirn  of  tlie  wool. 
NII.OIl,  turns  violet;  KOH,  fibre  buff;  HCl,  colour 
rendereil  slightly  paler  ;  H._,S( ),,  yellnw-brcjwu  colouration. 

The  ash  contains  iron,  sometimes  also  alumina. 

Green  Colours. 

I.    'J'riphe/ti/hiiethaiie  i ^impounds. 

Malachite  Green  (Victoria  Green,  I)i:imond  Green). — 
Double  chloride  of  zinc  and  tctramethyldiamiclotriphenyl- 
carbiuol. 

IJi/ht  Green  .S.  (Aiid  Green,  Helvetia  Green). — Sodium 
salt  of  tetrainethyldiamidotriphenylcarbinolsulphonic  acid. 

Briliiant  Green  (Solid  or  Fast  Green,  New  Victoria 
Green). — Oxalate  of  tetramethyldianiidotripheDylcarbiiuil. 

Methyl  Green  {JJyhl  Green).  —  Zinc  double  salt  of 
methylhexaniet  hylpararosaniline.     (  Little  used. ) 

NHjOH,  conip'letely  decolourised  ;  K(  )H,  as  with  NHjOII ; 
HCl,  yellow-brown  colouratiou  ;   ll.,S(),,  as  with  HCl. 

Coeruletn  S. — Sodium  bisulphite  compound  of  cocrulein 
soluble  in  spirit. 

0— C.H, O 


C^H, 
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NII,0H,  becomes  much   paler;  KOH,  as  with  NH,0H  ; 
HCl,  slowly  becomes  paler  ;  H^SO,,  dull-red  colouration. 
The  ash  contains  chrome. 

Yellow  and  Oranye  Colours. 
I.  Nitro  Compounds. 
Picric  Acid. — Trinitrcphenol. 

NH,OH,  little  or  no  action;  KOH,  reddeut-d  slightly; 
HCl,  slowly  decolourised;  lUSO,,  deeolouiised. 

A  small  portion  of  the  tissue  moistened  with  potassium 
cyanide  becomes  coloured  a  rich  reddish-brown,  potassium 
isoi'iirpurate  being  formed,  tissues  dyed  with  dinitrocresol 
or  naphthol  yellow  are  decolourised  by  the  same  reagent. 

Golden  Yeltou)  (Manchester  Yellow). — Alkaline  salt  of 
dinitrocresol. 

N'HjOlI,  no  action  ;  KOH,  slowly  and  imperfectly  de- 
colourised; HCl,  decolourised  ;  H„SOj,  decolourised. 

Xaphthol  Yellow  .S'.— Sodium  salt  of  dinitro-a-naphthol 
siilphonic  acid. 

NH,OH,  no  action;  KOH,  decolourised;  IICI,  slowly 
decolourised  ;  HjSO„  decolourised. 

II.  Azo-Compounds. 

Oranye  1  (I'oirrier)  (Tropaeolin  000). — Sodium  salt  of 
a-naphtholazobenzenesidi)honic  acid. 

NH,OH,  reil  colouration  :  K(  III,  violet  colouration  ;  HCl, 
violet  colouration  ;   ILSO,,  \iolct  col()uration. 

Oranye  2  (Polrricr)  (Tropaeolin  000  No.  2). — Sodium 
salt  of  ^-naphtholazobenzeuesulplionic  acid. 

Orange  3  (I'oirrier)  (Methyl  Orange,  Htliauthine).  — 
Sodium  salt  of  dimethylanilincazobcnzenesulphonic  acid. 
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The  reaetious  of  these  two  dyes  are  the  same. 

NH,OH,  little  or  no  action ;  KOH,  red  colouration ; 
IICl,  red  colouration  ;  HjSOj,  as  with  HCl. 

Oniiiyc  1  (Poirricr)  (Oran^re  N.,  Diphenjlamine  Orange, 
Tropaeolin  00). — Sodium  .salt  of  diphenylamineazohcnzene- 
sulphonic  acid. 

KHjOH,  little  or  no  action  ;  KOH,  as  with  NH4OH  ; 
IICI,  violet  colouration  ;  HoSOj,  as  with  HCl. 

Indian  Yellow  (Monnet). — Nitro-compound  of  Oranffe  4. 

NHjOH,  little  action  ;  KOH,  brown  colouration  ;  HCl, 
violet  colouration  ;  HoSOj,  as  with  HCl. 

Fast  Yellow  It.  (Badische). — Sodium  salt  of  amidoazo- 
benzene-disulphonic  acid. 

NHjOH,  little  or  no  action  ;  KOH,  little  cr  no  action  ; 
HCl,  red  colouration  ;  HoSOj,  yellow-hrown  colouration. 

Chri/soin  (Poirrier)  (Kesorcinol  yellow,  Tropaeoline  R 
or  < )). — Sodium  salt  of  resorcinolazobenzencsulpbonic  acid. 

NH|OH,  little  or  no  action;  KOH,  red  colouration  ;  HCl, 
oraiifie  colouration  ;  H^SOj,  as  with  HCl. 

III.  Anthracene  Colovriny  Matters. 

Alizarin  Orani/e  (Sitroalizarin"). — /3-nitroalizariii. 
NH40H,  beconies  slightly  paler ;  KOH,  reddens  slightly  ; 
HCl,  becomes  slightly  paler;  H^SOj,  almost  decolourised. 
The  ash  contains  chrome. 

IV.  Natural  Colouring  Hatters. 

Fustic. — NHjOH,  little  or  no  action;  KOH,  as  with 
NHjOH  ;  HCU,  completely  decolourised  ;  H^SOj,  little  action. 
The  ash  contains  alumina. 

Turmeric. — This  dyestuff  has  almost  disappeared  from  use. 

NHjOH,  orange  colouraticm  ;  KOH,  as  with  NH_,()H  ; 
HCl,  brown-red  colouration  ;  HjSOj,  red,  changing  to  dull 
grey.     Ash  contains  alumina. 

Red  Colours. 

I.    Triphenylmethane  Compounds. 

Maijenla. — Salt  of  triamidotripheuylcarbinol  or  of  triamido- 
diphenyltolylcarhinol. 

NHjOH,  slowly  decolourised ;  KOH,  eompletelj'  de- 
colourised ;  HCl,  yellow-brown  colouration ;  H^SOj,  as 
with  HCl. 

Acid  Magenta  (Magenta  S.).— Sodium  salt  of  rosaniline- 
ti'isulphonic  iicid. 

NHjOH,  decolourised;  KOH,  decolourised;  HCl,  the 
shade  becomes  much  more  blue ;  HoSO^,  yellow-brown 
colouration. 

II.  A:o  Compounds. 

Bordeaux  R  or  B  (M.  I.,  and  B.). — Sodium  salt  of  a- 
naphthylamine-azo-/3.naphthol-disulphonic  acid. 

NHjOH,  little  or  no  action  ;  KOH,  yellow-brown  colour- 
ation; HC^l,  little  or  no  action  ;  H„SOj,  blue  colouration. 

Amaranth  (M.  L.  and  B.).— Sodium  salt  of  o-naphthyl- 
amine-azo-;8-naphthol-trisulphonic  acid. 

KHjOH,  little  or  no  action  ;  KOH,  colour  turned  slightly 
grey  ;  HCl,  little  or  no  action  ;  HoStJj,  violet-blue  coloura- 
tion. 

Ponceau  .■)  R  (  M.  Ij.  and  B.). — Sodium  salt  of  xylene- azo- 
^-naphthol-disul|ilionic  acid. 

NH^OH,  little  or  no  action  ;  KOH,  brown  colouration; 
HCl,  little  or  no  action  ;  HjSOj,  crimson-red  colouration. 

Roccellin  (Fast  Red  .\). — Sodium  salt  of  /3-naphthol-azo- 
napbthalene  sulphonie  acid. 

XHjOH,  becomes  slighlly  paler;  KOH,  darkens  and 
becomes  rather  more  blue  ;  HCl,  as  with  KOH ;  H0SO4, 
violet  colouration. 

Orchil  Subst.lule  (Poirrier). — Sodium  salt  of  uitraniline- 
azo-a-naphth\laminesulpbonic  acid. 

NH4OH,  d'irty-grey  colouration  ;  KOH,  as  with  XHjOH  ; 
HCl.  magenta-red  colouration ;  H^SOj,  brown  colourjition. 
Useful  colour  for  compound  shades,  largely  used  in  France. 


Eosin  I,  Hortensia,  Erythrosin,  Phloxin  B  extra, 
Ci/anosin,  Rose  Bengal.  —  All  the  resoreinol  derivatives 
show  the  same  reactions. 

NH^OH,  little  or  no  action  ;  KOH,  as  with  NII/JH  ; 
HCl,  yellow-brown  colouration  ;  IT0SO4,  as  with  IICl. 

These  dyes  can  be  easily  removed  from  the  fibre  by 
solvents,  and  exhibit  a  greenish-yellow  fluorescence,  par- 
ticularly in  alkaline  solution. 

HI.    Anthracene  Colouring  Matters. 

Alizarin  W.  .S.  (li.  A.  S.  F.). — Sodium  salt  of  alizarin- 
sulphonic  acid. 

NH4OH,  violet  colouration  ;  KOH,  as  with  XH^OH  ; 
HCl,  becomes  slightly  paler;   IL.SO,,  little  or  no  action. 

The  ash  contains  chrome  or  alumina. 

IV.  Natural  Colourlnj  Matters. 
Of  these  the  following  are  still  used  for  dyeing  red  : — 

Orchil  (mainly  used  for  maroons,  &c.). 

XH4OH,  violet  colouration;  KOH,  as  with  NHjOll  ; 
HCl,  little  or  no  action  ;  HoSOj,  darkens  and  becomes  more 
blue  ;  fibre  is  destroyed. 

Ash  contains  alumina. 

Ammoniacal  Cochineal  (verj'  little  used). 

XHjOIl,  slowly  becomes  violet  ;  KOH,  shade  turns 
violet  ;  HCl,  decolourised  ;  fibre  coloured  grey  ;  H„SOj, 
yellow-brown  colouration. 

The  ash  contains  alumina. 

Redwood  (Brazilwood,  &c.).-- 

NHjOH,  becomes  slightly  paler  ;  KOH,  as  with  NH^t  )H  ; 
HCl,  as  with  XHjOH,  but  to  a  less  extent  ;  H^SCJ^,  yellow- 
brown  colouration. 

The  ab()\e  colouring-matters  represent  those  which  are 
at  the  present  time  employed  in  dyeing,  those  colours  which 
have  heen  replaced  or  abandoned  are  omitted.  All  colours 
which  wdl  resist  moistening  with  ammonia  solution  are 
considered  as  fast. 


Paiet  II. 

TkSTING    of    COMI'OUND    SHADES, 

Grenals. 

Bed  is  the  predominating  colour  in  grenat.  Bright 
grenats  test  like  a  mixture  of  yellow  and  red  ;  in  examining 
the  same,  first  moisten  with  hydrochloric  acid  and  notice 
whether — 

(1.)  The  shade  turns  yellow  ; 
(2.)  The  shade  becomes  slightly  bluer  or  violet. 
In  the  first  case   the  grenat  is  produced  from   magenta 
and  golden  yellow,  this  being  the  only  yellow  which  is  dyed 
in  a  neutral  bath,  and  which  does  not  precipitate  the  salts 
of  rosaniliue. 

The  second  test  may  be  produced  by  either — 

(n.)   Acid  magenta   and  chrysoin  or   naphthol  yellow, 
when  the   test    is   only   rendered   slightly    blue    by 
hydrochloric  acid  ;   or 
{b.)  Acid  magenta  and  Orange  4  (or  similar  azo-orange 
or  yellow),  in  which  case  hydrochloric  acid  turns  the 
colour  violet. 
All  bright  grenats  lose  their  red  colour  when  moistened 
with  ammonia,  jellow  remaining  ;  the  shades  very  rarely- 
obtained  w  ith  Bordeaux  and  Amaranth  are  not  altered  by 
ammonia,  but    become   liolet   blue  or  blue  when  touched 
with  sulphuric  acid. 

Maroons  and  Compound-red  Shades. 

The  colour  is  moistened  with  ammonia,  and  it  is  obser\  cd 
whether — 

(1.)  The  shade  becomes  green  ; 
(2.)  Only  jellow  remains  ; 
(3.)  The  shade  becomes  paler. 
In  the  first  case  acid  magenta  is  present  since  it  is  soluble 
in   alkalis ;    the   blue   (indigo)    is   fast.     Test    further   by 
moistening   with   hydrochloric    acid,   the    j'ellow    becomes 
violet,  intiicatiug  Orange  4  (or  other  azo-orange  or  yellow) ; 
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uhrvsdiii  anil   naplilliol  yuUow  are   reiKU'red   sliglitlv  liluc 
by  lliis  tivatniii't. 

Till'  sliaili's  produced  with  Acid  iiia;;cnta,  indigo,  und 
Oran/iC  4  an-  ^•cr_v  coiniiuirly  met  with,  the  others  more 
rarely. 

In  the  .teeond  ease  where  tlic  yellow  remains  after  testing 
with  aumionia  solution  the  presence  of  Acid  green,  Acid 
violet,  and  Viiil  magenta  is  shown;  ifC)ninge4  is  also  present 
the  shade  become.s  red-violet  when  moistened  with  hydro- 
chloric acid. 

In  the  third  case  the  shade  is  fast,  it  may  he  either — 
((I.)  Azo  reil,  indigo,  and  Orange  4,  when  on  moistening 
with  hydrochloric  acid  it  becomes  slightly  violet ;  if 
this  acid  does  not  change  the  shade  chrysoin  is 
present. 
(A.)  Logwood,  giving  a  red  colourjition  to  the  acid  when 
tested  with  hydrochloric  acid,  niixeil  with  Oriingc 
4  and  B4  (M.  \t.  and  1!.),  the  compound  shade 
changing  to  violet-red  or  greiiat. 

0//rc.s-. 

The  tissue  is  moisteneil  with  ammonia  when — 
(1.)  Dnly  yellow  u-nuiins,  acid  gicen  and  acid  violet  are 
present,  moisten  with  hydrochloric  acid  to  test  the 
yellow.  The  shade  containing  Orange  4  changes  to 
greuat,  if  it  contains  chrysoin  it  becomes  yellow-brown. 
(3.)  The  shade  becomes  slightly  more  blue,  indigo  present  ; 
test  the  yellow  as  in  (1). 

Dark  Greens. 

The  tissue  is  moistened  with  ammonia — 
(1.)  Only   the   yellow    leniaiiis.     Acid   green   and   Acid 
violet,  together  with  Naphthol  yellow  or  picric  acid,  the 
yellow  is  not  easily  delected. 
(2.)  The  shade  if  changed  becomes    paler;  moisten  with 
hydrochloric  acid  and  notice  if — 

(n.)  The  acid  is  coloured  red,  showing  presence  of 
logwood,  and  the  shade  becou'cs  red  or  violet  red  ; 
the  yellow  is  fustic.  The  ash  contains  chrome. 
(6.)  The  yellow  is  destroyed  and  blue  remains,  in 
which  case  indigo  and  Naphthol  yellow  or  picric 
acid  are  present. 

Dark  lilut'S  and  Purples. 

The  fibre  is  moistened  withammonia,  and  it  is  noted 
whether — 

(1.)  Complete  decolourisation  t;ikcs  place  ; 

(*2.)  The  red  is  removed  leaving  the  blue  ; 

(3.)  The  shade  becomes  slightly  paler. 

In  the  first  case  Acid  magenta,  Acid  green,  and  Acid  violet 
are  present. 

The  second  reaction  shows  the  presence  of  indigo,  the  red 
being  Acid  magenta. 

The  third  reaction  indicates  an  azo- red  and  indigo,  when 
further  tested  by  hydrochloric  and  sulphuric  when  the  shade 
is  not  appreciably  changed. 

Shades  obtained  with  logwood,  indigo  carmine,  and 
Acid  magenta  or  an  azo-red  are  difficult  to  analyse  ;  the 
logwood  colours  acid  as  previously  mentioned,  and  the  ash 
contains  chrome. 

Blacks. 

All  blacks  on  wool  are  dyed  with  logwood;  on  testing 
with  acid  the  shade  reddens.     There  are  two  kinds. 

(1.)  Blacks  dyed  on  iron  or  copper-iron  mordants  (the 
oxides  of  these  nu'tals  being  left  in  the  ash),  which 
rub  off  easily.    This  black  is  exceedingly  rare. 

(2.)  Klacks  dyed  on  a  chrome  or  copper  chrome  mor- 
dant (shown  by  the  ash).  'J'h'S  black  is  almost  alwavs 
employed. 

Scarlets. 
Cochineal  scarlets  are  turned  violet  by  potash   whilst   the 
artificial  scarlets  are  turned  yellow,  moreover  tin  is  found  in 
the  ash  of  the  Cochineal  scarlet. 

Yellows,  Oranges,  Sfc. 
See  the  first  poition  of  this  paper. 


Mode  Coloiim. 

In  testing  for  the  very  numerous  range  of  colouring 
matters  used  in  the  pnMluetion  of  these  shades,  the  chief 
tests  for  orchil.  Acid  magenta,  orchil  substitute,  azo-orangcs, 
Sic.  must  be  carefully  borne  in  mind. — K.  U. 


Ncic  MethnJ  (if  Exaiidninii  Atrohnl  for  Ahlrlii/ili:. 
C  Girard  and  X.  Hoeijues.  Ccnnpt.  liend.  107,  ll.'S  — 
1159. 

TliK  previous  methods  of  testing  connnercial  alcohols  for 
small  quantities  of  aldehyde  and  amyl  alcohol  arc  only 
qualitative,  and  they  also  fail  in  distinguishing  between 
these  two  impurities.  The  authors  have  succeeded  in  over- 
coming thesi'  defects  by  the  following  method  :— ;i  grnis.  of 
Ibe  li_\drochloride  of  m-phciiylenediamine  ;uc  dissolved 
in  21)0  ee.  of  alcohol  of  .jo  ,  and  the  solution  boile<l  for 
half  an  hour  with  an  in\"erted  condenser;  the  liquid  acijuires 
a  yellow  colour.  After  cooling  for  Inilf  ;in  hour  the  solu- 
tion is  shaken.  If  aldehyde  be  present  the  colour  gradually 
deepens  and  acquires  a  fine  green  fluorescence,  due  to  the 
action  of  the  air.  The  liquid  is  then  r;ipidly  distilled  until 
12.j  cc.  have  passed  over,  when  the  distillale  will  be  of  75" 
i-trength.  T'he  distillate  is  examined  feu-  amyl  alcohol  by 
Sav:ille's  method,  which  consists  in  heating  to  06'  with  an 
ec|ual  volume  of  sulphuric  acid,  producing  a  brown  coloura- 
tion, the  depth  of  which  can  be  compared  with  that  given 
by  known  percentages  of  pure  :im\  I  alcohol  in  alcohol  of 
75°.  The  aldehyde  compound  remains  almost  entirely  in 
the  residue  of  the  distillation,  whilst  the  amyl  alcohol  passes 
over  completely  with  the  125  cc.  The  <|u;intity  of  aldel'ide 
is  estinnitcd  by  the  depth  of  colouration  of  the  residual 
liquid.— G.  II.  1!. 


DclermiiHi'ion  o/' Sulphur  in  Coal.     Hrulle.     Monit. 
Scient.  18.'<9,  230. 

Till-:  author  having  had  very  considerable  experience  of 
estimating  sulphur  in  coals,  by  projecting  little  by  little  an 
intimate  mixture  of  1  grm.  of  coal  to  20  grms.  of  a  mixture 
of  equal  parts  of  sodium  carbonate  and  nitre  into  a 
platinum  crucible  raised  to  a  red  heat,  has  found  that  his 
results  were  uniformly  too  low.  He  alti-ibutes  this  to  a  part 
of  the  sulphur  passing  :iway  as  SO... 

Another  method  consists  in  operating  on  the  entire  bulk 
of  the  mixture  in  a  combustion  tube,  he;ited  progressively 
from  front  to  back.  In  presence  of  organic  matter  not  very 
rich  in  carbon,  combustion  takes  place  gently,  and  the 
process  yields  excellent  results.  Hut  in  the  case  of  coals 
in  which  carbon  is  present  to  an  extent  up  to  and  exceeding 
W  |ier  cent.,  the  combustion  is  loo  active.  It  would  be 
possible  to  correct  this  by  increasing  the  proportion  of 
sodium  carbonate:  but  then  the  length  of  the  tube  must 
be  much  augmented,  and  the  subsequent  treatment  of  the 
solution  obtained  with  barium  chloride  takes  place  in 
presence  of  too  great  a  quantity  of  dissoh-ed  saline  nuitttr. 
A  simple  modification  of  the  first  mode  of  operating  has 
given  results  which  are  all  that  could  be  desired.  In.stcad 
of  making  the  combustion  in  a  platinum  crucible,  a  long 
platinum  boat  was  used,  about  3  decimetres  long,  15  mm. 
wide,  and  15  mm.  deep.  A  ledge  or  rim  running  along 
each  side  of  the  boat  allows  of  a  cover  or  hd  hting  fitted 
almost  hermetically  upon  the  same. 


The  mixture  of  sodium  carbonate,  potassium  nitrate,  and 
coal  is  distributed  along  the  bottom  of  the  boat.  The 
mixture  is  then  again  covered  with  a  thin  layer  of  carbonate 
and  nitrate  with  which  a  little  powdered  chlorate  of  potassium 
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is  mixed.  A  little  of  the  mixture  is  also  equally  placed  over 
the  interstices  of  the  long  lid  or  cover. 

The  apparatus  thus  arranged  is  con\eyed  iulo  a  comhus- 
tion  fiunacu,  ami  heated  progressively  from  one  extremity 
to  the  other,  till  the  mixture  is  brought  to  complete  iusion. 

The  tube  is  tlien  washed  out  with  w.irm  water,  the 
solution  treated  with  liydroehlorie  acid,  and  evaporated  to 
dryness,  to  render  any  silica  insoluble  which  had  been 
formerly  contained  in"  the  coal.  Treatment  with  dilute 
hydrochloric  acid  and  filtration  follow,  and  finally  treatment 
with  barium  chloride. 

This  method  of  operatiuf!;  gives  one-third  more  sulphur 
than  that  found  by  the  first  method  in  the  same  samples  of 
coal.— W.  S. 


Estimulion     of  Mustuvd-uil    in    the    seed    of  CiKciJ'eiie. 

O.    Forster.     Landw.     Versuchsstat.     1P.88,    204—214. 

(Compare  this  .Tournal  1888,  8.54.) 
25  grms.  of  seed  or  cake  prepared  from  it  is  rubbed  to  a 
thin  nuignia  with  water  and  placed  in  a  250  ec.  flask,  con- 
nected with  an  inverted  condenser,  the  upper  end  of  which 
is  bent  so  as  to  dip  a  few  nullimeters  below  the  surface  of 
."iO  cc.  of  alcohol  saturated  with  ammonia,  contained  in  a 
flask.  After  half  an  hour,  steam  is  passed  into  the  magma 
until  the  liipiid  in  the  npptr  flask  amounts  to  about  200  cc, 
and  after  12  hours  standing,  in  the  clo.sed  flask,  this  is 
transferred  to  a  beaker,  boiled,  treated  with  coarse  flocky 
precipitated  mercuric  oxide,  and  boiled  and  stirred  for  a 
few  minutes.  Sulhcient  potassium  cyanide  is  now  added  to 
dissolve  the  excess  of  mercuric  oxide  and  the  mercuro- 
ammonium  hydroxide.  The  mercuric  sulphide  is  then 
collected  on  a  tared  filter,  washed,  dried,  and  weighed,  the 
weight  multiplied  by  0'J266  jjives  the  amount  of  luu.stard  oil 
decomposed. — D.  .V.  L. 


Anulijsis  of  \yool  Oils.  A.  Horwitz.  Diugl.  I'oht.  J. 
271,  29-30. 
The  oily  lubricating  materials  used  in  the  manufacture  of 
woollen  goods  are  emulsions  composed  of  liquid  fats  sus- 
]iended  in  aqueous  alkaline  solutions.  Those  coming  under 
the  author's  notice  were  usually  mixtures  of  olive  aud 
cotton-seed  oils  with  solutions  of  ammonia  and  soda.  As 
commercial  olive  oil  is  often  sophisticated  with  mineral, 
rosin,  and  drying  oils,  all  having  an  adverse  influence  on 
the  subsequent  manufacturing  processes,  it  is  necessary  to 
look  for  them  qualitatively  before  proceeding  with  the 
quantit.ative  analysis,  which  is  conducted  as  follows  :  — 

I "5  to  2'0  grms.  of  the  material  are  weighed  in  a 
closed  vessel  and  extracted  for  some  hours,  with  frequent 
shaking,  with  ether-alcohol.  The  soda  remains  undissolved, 
is  collected  on  a  weighed  filter,  dried,  and  weighed  ;  the 
filtrate  is  divided  into  two  parts,  one  of  which  is  evaporated 
to  dryness,  giving  the  fat,  while  the  other  is  supersaturated 
with  hydrochloric  acid  and  precipitated  with  platinic 
chloride,  and  the  aniimnia  determined  by  weighing  the 
ammonium  platinic  chloride  formed,  or  the  platinum  left  on 
igniting  it.  The  water  and  ammonia  together  are  deter- 
mined by  drying  another  portion  of  the  substance  at 
100°— 120"  C. 

As  an  example  of  the  composition  of  this  material  and  an 
instance  of  the  precision  of  the  method,  this  analysis  may 
be  quoted  :  — 

Per  Cent. 

Vat 141B 

Soda 0!tl 

.\mnionia 0'32 

Water 84 -45 

',W84 

The  last  two  constituents  represent  a  liiiiwr  ammonia  of 
sp.  gr.  0-!)983,  vhich  was  probably  used  as  such  in  the 
manufacture. — B.  B. 


On  the  Determination  of  Neutral  Fat.     M.  Groger.     Zeits. 
f.  angew.  Chem.  1889,  61—62. 

Tiiii  author  has  found  that  in  saponifying  cocoa-nut  oil, 
olive-kernel  oil,  .and  palm  oil  for  the  determination  of  their 
saturation  equivalents,  it  is  necessary  to  have  present  an 
excess  of  alkali  corresponding  to  at  least  3  cc.  of  semi- 
normal  acid,  as  otherwise  they  do  not  consume  as  much  as 
they  are  capable  of  neutralising  if  this  condition  obtain. 

For  example  a  cocoa-nut  oil  which  when  saponified  with 
so  much  alcoholic  pot;ish  as  to  require  the  additiou  of 
O'l  cc.  of  semi-normal  hydrochloric  acid  to  restore 
neutrality,  gave  figures  corresponding  to  the  presence  of 
91'9  per  cent,  of  neutral  fat,  whereas  when  the  excess  of 
alkali  was  such  as  to  use  up  2'  9.5  per  cent,  of  the  acid  in 
backward  titration,  the  true  value  1)4  "G  ])er  cent,  was 
obtained.  Tliat  the  higher  value  is  correct  is  shown  by 
the  fact  that  when  once  the  limit  mentioned  above  has  been 
e.>cceeded,  further  excess  of  alkali  is  without  effect  on  the 
residts.  -B.  B. 


Determination  of  the  Quantity  of  Alkaloid  in  T-ienhane 
E.vtract  {[-{t/osci/diiiine).  L.  van  Itallie.  Nederl.Tigdschr. 
Pharm.  Chem.  en  Toxikol.  1839, 1,  G. 

Acidify  5  grms.  of  the  extract  with  10  drops  of  dilute 
suliihuric  acid  (1:20),  dilute  with  water  to  50  cc,  aud 
macerate  for  1 — 2  hours.  .\.dd25cc.of  a  10  percent  sohition 
of  lead  acetate,  and  allow  to  settle.  Filter  off  50  cc.  of  the 
solution  throughadiy  filter  paper,  add  lOcc.  of  dilute  sulphuric 
acid  ( 1 :  10)  to  the  filtrate  and  again  filter  off  50  cc.  Transfer 
this  second  filtrate  to  a  separating  funuel,  add  ammonia  to 
alkaline  reaction  and  extract  three  times  with  an  eipuil 
volume  of  ehlnroform.  >Separate  the  chloroform  extract, 
distil  off  the  chlorofortii,  dissolve  the  residue  in  .5  cc.  of  dilute 
alcohol  and  titrate  with  centinornuil  acid.  This  method 
may  also  be  applied  for  the  quantitative  examination  of 
belladonna  and  atonite  extracts. — C.  A.  K. 


lied  Lead.     A.  Kreinel.     I'harm.  Pest.  1889,  22,  22. 

To  test  red  lead  ior  mineral  impurities  5  grms.  are  dissolved 
iu  50  grms.  of  dilute  nitric  acid  and  1  grm.  of  oxalic  acid 
added;  the  insoluble  residue  should  not  weigh  more  than 
0-05  gnu.— C.  A.  K. 


Jlfd  Lead,     R.  Friihling.     Zeits.  f.  angew.  Chem. 
IS89,  G7 — 78. 

Sec  under  XIII.  page  203. 


JJcterminalion  (f  Nitric-Nitrogen  by  Kjeldahl's  Method. 
().  Foerster.     Chem.  Zeit.  13,  229. 

Tiiii  author  has  fbinul  the  following  modification  gives 
good  results.  The  uitrate  (.about  0'5  grm.)  is  treated  with 
15  cc.  of  phenol-sulphuric  acid   (G  per  cent.),  and  after  it 


is  dissolved,  1 — 2  grm.  of  sodium  thiosulphate  is  added  ; 
thereupon,  after  the  decomposition  has  taken  place,  10  cc. 
of  sulphuric  acid  and  the  rei|uisite  quantity  of  mercury  are 
added.  Sodium  thiosulphate  is  recommended  because 
thereby  nitro.sylsulphuric  acid  is  formed,  from  which  a  less 
()f  nitro^^en  as  nitric  oxide  need  not  be  feared.  Of  14 
determinations  with  pure  potassium  nitrate,  the  highest 
result  obtained  was  13111  per  cent,  of  N,  and  the  lowest 
13-79  per  cent.  The  author  recommends  the  absorption 
tube  shown  in  the  accompanying  sketch,  in  which  the  bulbs 
A  have  a  capacity  of  about  200  cc. — J.  W.  L. 
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Estimation  of  lienzene  in  Coal  Ga».     M.  Berthelot.     Tiull. 

Soc.  Chim.  18S8,  6G0— 6G2. 
The  author  detenniiics  llio  i|uanlily  of  benzene  in  coal  pus 
l>y  introducin;;  into  the  pis  measured  over  water  about  1  cc.  of 
fumin;;  nitric  acid  contained  in  a  small  tlask  of  20  to  2j  ce. 
and  shaking  up  for  about  half  a  minute  at  tlie  outside  and 
readin;:  oft"  the  loss  of  voliinie.  The  action  of  the  nitric  acid 
must  not  be  pnitracleil  lon;;er,  a<  the  other  livdroearbons, 
such  as  acetylene,  the  olelines,  and  carbon  monoxide  may 
also  be  attacked.  Further  details  are  given  in  a  previous 
paper  (Hull.  Soc.  Chim.  1888,  171).  (-SVe  also  this  Journal, 
1889,  64.)— J.  ».  C. 
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DiB  CiTBMIB  DBS  STSINKOHLENTHEERS  MIT  BK80NDERER  BkRUCK- 
8ICHTmrNO    1>ER    KiJNSTLICnEN*    OKfJANISCIlEN   FaRBSTOFFK, 

S'oiiGf  STAvScHULTZ.  Zwi'ile VollstJiniU;:  Aufp'firbeitotc  AuHiiKe. 
Zweiter  KhiuI.  Die  FarbstolT.'.  Drittu  Lirfeninfr.  ISHli. 
JiraunnrhwoiK :  Dru'-k  imd  Verlap  von  Frictlrich  V'^iewt'K  und 
S(«Iin.  Ix>!ulon  :  H.  Grevel  and  Co.,  33,  King  Strcel,  Coveiit 
Garden. 

Ix  this  Part  (the  Thirdl,  Chapter  XXXII.  is  continued  and 
conipletod.  It  di-als  with  Magenta  and  its  Sulphonic  AciMs. 
Chapter  XXXIII.  treats  of  theAlkyl-  ami  Vhen.vl-derivutives  of 
Mfurenta  and  their  Sulphonic  Acids,  and  also  of  the  corrcspoudinfr 
Naplilhyl  ('onii>ounds.  Of  course,  under  those  are  eomi)risod— 
(1.)  Vio'lul  Colourini?  matters  ;  (2.)  Kluo  Colourinj?  matters;  and 
(3.)  Green  Colourirti;  nintters  of  the  VararoMiinilinc  and  Rosanilino 
scrie«.  In  Chapter  XXXIV.  are  to  ho  f<iund  the  Phenyl-  and 
Tolyl-derivativcs  of  the  Rosunilines.  also  iho  Sulplionic  Acids  nf 
Triph4-iiyIros:iiiiline,  and,  tinnlly,  Tohiidin*'  Klue.  Anrin  and 
Rosttlic  Acid  and  llieir  derivative's  tlnd  very  complete  treatment  in 
Chapter  XX.XV..  and  when  Chapter  XXXVI.  is  reached,  we  tind  a 
most  comprehensive  monojtraph  on  the  Plithaleins,  Eosincs  and 
Suhstitnted  Eosities,  inider  which  the  new  colour  Rhodaniine 
appears.  Owing  to  the  sinffular  heanty  and  unique  tints  produced 
by  this  dye.  on  silks  more  especially,  the  origjiml  compound  lias 
gone  throngii  such  a  series  of  metamorphoses  through  substitution. 
that  the  Rhodatninc^  are  now  found  to  comprise  quite  a  special 
class  o(  compounds.  The  volume  comnicnees  with  page  3^5  and 
ends  on  page  G7(»,  and  it  contains  Lhret;  wootlcuts. 


complete  account  of  all 
of  Iron,  Steel,  Pi;;-Iron, 


The  Chemical  Analysis  of  Irox.     A 
the  best  known  Methods  for  the  Analysi: 

Iron-Ore.  Limestone.  Slaar.  Clay,  Sand,  Coal.  Coke,  and  Furnace 

and    Protlncer   Gases.       Ky     Andrew     Alexander     Blair, 

Graduate   I'nitcd  Slates  >'aval  Academy,  IStlG ;  Chief  Cliemist 

United  States  Bo-^rd.  appointed  to  Test  Iron,  Steel,  and  other 

Metals,  187'> ;  Chief  Chemist  Unite'd  States  Geological  Survey  and 

Tenth  Census,  isso.    London:  Whittaker  and  Co..  White  Hart 

Street,   Paternoster   Square.      Philadelphia :   J.  B.  Lippincott. 

1S88. 

This  is  an  8vo.  volume  bound  in  cloth,  containing  274  pasres  of 

subject-matter  and  an  alphabetical  inilcx.    The  text  is  embelli^hc)! 

with  ill  w(K)d  cni;ruvint;s,  and  the  work  terminates  witli   mhir- 

useful  tables.     In  opening  the  subject  it  will  be  noticed  that  a  few 

pa4fe^  are  devoted  to  a  matter  of  which  most  works  on  Chemical 

Analysis  are  quite  oblivious,  and  yet  without  due  attention  to 

which  Commi'rcial  Analyses  are  of  little  or  absolutely  no  value— 

this  is  the  subji.'ct  of  Sampling  and  Apparatus  for  preparimr  the 

Samples.    Next  comes  the  subject  of  Reiigeids.  and  tlieti  ^Ii-thods 

of  Analysinic   Pig-iron.  Bar-Iron  and    Steel  :    Determinations    of 

Silii'Oii  ;    Slag  and   Oxides  ;    Phosphorus  ;    Manganese  :    Carbon, 

graphitic  and  combined;  Titanium;  Copjjcr;  Nickel  and  Cobalt; 

Chromuun  and  Aluminium;  Arsenic;  Antimony:  Tin;   innKsteii 

and  Vanadium  :  Methods  for  the  Analyses  of  Iron  Ores,  Limestones, 

Clays,  Slags.   Fire-sands.  Coal  and  Coki-,  and  Gases.    The  uiiole 

subject  appears  to  receive  very  complete  treatment,  for  under  the 

principal   lieadings  we  find,  e.g ,   (1.)    ^Icthods  of  CoUectimr  the 

Samples;    (2.)    I*rcparat:on  of   Rongents ;    and   {:i.)    Methods    of 

Analysis.      F'urther,  the  text  is  spaced  olT  and  rendered  easy  of 

roferenee  by  a  kind  of  conc-urrent  index  of  the  various  paragraphs 

in  small  tyf>c. 

Practical  Oroanr'  Chemistry.  The  Detection  and  Properties 
of  some  of  the  more  Important  Onrnnic  Compounds.  By  Samufl 
UlDBAL,  D.Sc.  (lyond.),  l''.C.S.,F. I.e. .Fellow  of  I'nivorsi'y  College. 
London.    Ix>ndon  :  II.  K.  Lewis,  13tj,  Gower  Street.    ISSO. 

Small  Kvo  volume,  bound  in  cloth,  containing  Preface,  Table  of 
Contents.  Introduction.  15.5  paves  of  subject-matter,  a  couple  of 
pages  devoted  to  the  "Order  of  Analysis,"  and  an  Alphabetical 
Index.  The  work  is  grouped  as  follows  :— The  Organic  Acids  ;  the 
Carliohydrates  ;  the  Organic  Bases,  and  Neutral  Substances.  The 
work  may  br  brielly  defined  as  a  small  manual  of  Qualitative 
Organic  Chemist rj-  more  especially  suited  for  the  Medical  Student 
in  Ins  higher  examinations,  a-  well  as  for  the  student  who  reads  for 
the  London  University  B.Sc.  and  Int.  M.B.  Examinations. 


CratJt  lAtpoft* 

{From  the  Board  of  Trade  Journal  and  other  sources.) 


TARIFF   CIIANGKS  AND    CUSTOMS 
REGULATIONS. 

The  Netherlands. 

I'uxtoms  Classification  of  Auiipijritie. 

According  to  the  Monifeur  liclge  for  the  1st  February  last,  the 
Netheriauds  Customs  authorities  have  ibMridcd  thai  antipyrine  is 
frei'  from  import  duty,  whatever  may  be  thf  nature  of  the  package 
in  which  it  is  imported. 


FllAXCE. 


Recent  Customs  Decisions, 

Note. —Kiloft.  =  2' 20  Hbs.  avoirdupois.    Franc  = 
Hectolitre  =  22  imp.  gallons. 


^x%d. 


A  report,  dated  the  1st  February  last,  has  been  received  f^'om  Mr. 
J.  A.  Crowe,  Her  ^lajesly's  Counnercial  Atta<-li('-  at  Paris,  enclosing 
copies  of  circulars  ren-ntlv  issued  hythc  Frfiieli  Ciistt)nis  Depart- 
ment, respecting  the  cIas-;ilieation  of  arlirles  in  the  (.'iislonis  Taritt" 
and  the  application  of  tlio  Customs  law  of  France. 

Circular  No.  932  withdraws  the  privilege  hitherto  granted  to 
importers  of  lard  mixed  with  less  than  25  per  cent,  of  cotton  oil  to 
pay  duty  ou  the  mixture  in  proportion  only  to  the  weiirht  of  the 
oil.  From  the  1st  of  May  next,  lard  mixed  with  any  qu.antity  of 
cf)iton  oil  will  be  charged  0  francs  per  100  kilos.,  like  p'ure  vegetable 
oils  {auti'es). 

Circular  No.  S»3fc  reduces  the  number  of  volatile  essences  requiring 
certificates  oforigin  to  10,  viz. :  Essences  of  bitter  almonds, cinnamon, 
cloves,  bergamot,  lemon  of  Portugal,  lavender,  tlivme,  bigarade. 
mint,  and  marjoram. 

Circular  No.  l.!)57  requires  that  importers  should  distinguish  in 
their  declarations  belweeu  vineirar  made  from  wine  or  pyroligneous 
acid  and  vinegar  derived  fnun  an  al.-oholie  base.  The  latter  will 
not  only  be  cIkuvimI  with  the  ordinary  Excise  and  Customs  due 
leviable  on  vinegar,  but  with  a  "  duty  of  denaturatioti  "  of  37  francs 
per  hectolitre. 


Switzerland. 

Classification  of  Articles  in  Customs  Tariff". 

Compressed  sulphurous  a?id,   In   cylinders    of    wrought  iron.- 
Category  Ua.    Duty  7  frs.  per  quintal  \220'l  lbs.  avoirdupois). 


Greece. 

Modifications  in  Custojus  Tariff'. 

J\'o/^.— Drachme  =  9,", (A    Oke  =  2'8  lbs.  avoirdupois. 

The  following  are  extracted  from  a  translation  of  a  law  sanctioned 

by  the  King  of  Greece  on  the  14th  FeViruary,  introducing  modificii- 

tions  into  the  General  (ilreek  Tariff  in  accordance  with  the  annexed 

table  :— 


Dr.  T^p. 
He      Madder  seed Oke       n      In 

88a      Varnish   prepared   with  oil  and   boiled 

linseed  oil ,,  0      3i> 

886      Varnish  prepared  in  alcohol ,      „         0      TO 

9-t      I  Starch |      „         0      20 

99      I  Kerosine,  parallin,  or  other  artificial  wax 

I  I      „         1      O'J 

I03a    (  Potash,  carbonate  of  soda,  caustic  soda  ' 
I      used  in  soap  making  and  glass  makinjr, 
I      as    well   as    saltpetre    for    guti powder 
i      makingand  carbonate  of  sulphur Free. 

136  Molasses :  Oke       0     3.5 

137  !  Sugar,  glucose,  syrups,  and  honey »        0     76 
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United  States. 
Customs  Decisions. 

The  following  derisions  affectins  the  classification  of  articles  in 
the  Customs  Tariff  have  recently  been  (riven  by  the  United  States 
Customs  authorities  ;— 

An  article  (losignaicd  as  alburaen-snlislitnte  or  slue-paste,  which 
is  a  compound  of  albumen.  kIuc,  and  a  hydrocarbon,  resemblin,< 
spirits  of  tnrpeidinc,  is  dutiable  under  section  2.")13  of  the  Revised 
Statutes  as  an  unenumeratcd  manufactiiied  article,  at  the  rate  of 
20  per  cent,  ad  vntnrein. 

So-called  valerianic  ether  (valerianate  of  aiiiyl)  is  dutiable  as  a 
fniit-ethcr  nnder  T.  I.,  lit. 

So-called  soda-lime,  which  is  n  union  of  two  compounds  (caustic 
lime  and  caustic  soda),  and  is  prepared  principally  for  laboratory 
purposes,  is  dutiable  as  a  chcuiiciil  compound  under  T.  I.,  93. 

An  article  variously  styled  "  parcliinent  paper,"  "  parchmentised 
paper,"  "vegetalil..  lanhiuriit,"  '■  piipyrine,"  &<;.,  but  which,  it 
appears,  is  in  realilv  p;ipcr  wlucli  has  been  subjected  to  a  process 
or  treatniiMit  to  lit  it  for  use  with  marhinery  in  a  manner  similar  to 
that  for  which  animal  i>airliuicnt  is  used,  is  held  not  to  be  a  manu- 
facture of  ijapcr.  under  'I'.  1..  .'iss.  Ijut  to  be  dutiable  as  paper  not 
otherwise  enumerated  under  T.  1.,  392. 

An  importation  of  stoarine,  claimed  t^  he  free  of  duty  a.s  an 
'acid  used  for  miviiufacturing  purposes."  was  held  to  be  dutiable, 
under  the  provisions  of  section  2.'>i:i  of  the  Revised  Statutes,  as  an 
unenumeratcd  manufactured  article,  at  tho  rate  of  20  per  cent,  ad 
valorem. 

X  composition  of  {(hie  and  other  substances  adapted  and  intended 
for  use  in  applyir.g  and  lixing  gold  or  bronze  to  paper-hangings, 
and  which  is  co'mmercially  known  as  "  gold-size,"  is  held  to  be  free 
of  duty,  under  the  provision  in  the  free  list,  T.  I.,  711,  for  "  gold- 
size." 

An  article  claimed  to  be  aniiato  extract,  but  found  upon  analysis 
to  consist  of  water  {84'St  per  cent.),  organic  colouring  matter, 
coal-tar  colour  (1.3"Gt  per  cut.),  mid  inorganic  matter,  alumina,  &c. 
(2'02  per  cent.),  which  combination  constitutes  a  lake,  is  held  to  be 
dutiable  at  the  rate  iirescrlbcd  by  T.  I.,  87,  for  "  colours  and  paints, 
including  lakes." 

Oils,  cassia,  orange,  and  attar  of  roses  are  held  to  be  dutiable  as 
expressed  oils  nnder  T.  I.,  92. 

"  Liquor  ammonia  odoriferous  "  is  held  to  be  dutiable  as  a  pro- 
prietary preparation  under  T.  I.,  {*ih 

Peru. 

Changes  in  the  Customs  Tariff. 
The  following  articles  are  declared  free  of  import  duties  :— 
Tur;  quicksilver;    Roman    cement;    tanner's    bark;    crucibles; 

dynamite:  gunpowder  and  other  explosives  for  mining;  matches; 

detonators;  chemicals  for  purifying  wine,  excepting  those  of  an 

iniurious  character  ;  poison  fcr  tanning. 

Clstoms  T.^ripf  of  Fiji. 

The  following  are  extracted  from  a  statement  of  the  rates  of 
icnpo;t  duty  now  levied  under  the  Customs  Tariff  of  Fiji  :— 


ClassiBcation  of  Articles. 


Kates  of  Duty 
now  levied. 


Blue 

Blacking 

Baking  powder 

Candles 

Cement 

Dynainine  and  lithotracteur 

Drugs,  including  all  articles  of  the  kind  and 
form  used  as  medicines 

Earthenware 

Fuse 

Glass  and  glassware 

Gelatin 

Glue 

Gutta-percha  and  india-ruliber 

Ink  

Kerosene  (of  not  less  that  160'  test) 

Kerosene,  all  other  tests 

Leather 

Methylated  spirits 

Matches 


£    s.    (7. 
Lb.  0    0    2 

10  %  ad  vat. 

10  "/o  ad  vat. 
Lb.  0    0    1 

10  °/o  ad  vat. 
Lb.  0    0    fi 

15  %  ad  vnh 

10  "o  ad  vat. 

10  7o  ad  vat. 

10  "o  ad  vat. 
Lb.  0    0    .3 

Vi'.^advat. 

10  %  ad  vat. 

10  "/o  ad  vat. 
Gallon        0    0    9 
0    13 

10  7o  "d  vat. 
Gallon       0    2    0 

10  °ls  ad  vat. 


Classification  of  Articles. 


Rates  of  Duty, 
now  levied. 


Opium  and  all  preparations  thereof Lb. 

Oils  of  all  kinds  (except  medicinal) j  Gallon 


£   s.    d. 
0  IS    0 


0    0    9 


Powder  (sporting) 

Paints,  wet  or  dry 

Perfumery 

Soap  (hard  and  soft) 

Soap  (fancy,  scented,  or  medicated) . 

Salt  and  saltpetre 

Soda  (crystals) 

Turpentine 

Varnish 

Vinegar  (in  bulk  or  bottle) 


Lb.  0    0    C 

10  %  ad  vat. 
15  7o  ad  vat. 

Lb.  0    0    1 

l.j  7o  ad  vat. 


Ton 


Gallon 


10  0 
1  0  0 
0  1  0 
0  2  0 
COG 


The  following  articles  are  free: — Manures,  pitch,  powder  (blast- 
ing), resin,  sulphur,  and  tar. 

A  general  duty  of  5  per  cent,  ad  vatorem  is  charged  on  all 
articles  not  specified  or  not  included  in  the  free  list. 

An  export  duty  of  5?.  per  ton  is  charged  on  sandalwood,  nianufac- 
tured  or  unmanufactured. 


EXTRACTS  FROM  DIPLOMATIC  AND 
CONSULAR  REPORTS. 

Trade  of  France  with  Tl-nis  in  1888. 

Mr.  J.  A.  Crowe,  Her  Majesty's  Commercial  Attache  at  Paris. 
states  that  imports  from  Tunis  into  France  ro.se  from  5.440,0,39  francs 
in  1S,S7  to  7,247,75 1  francs  in  1S8S,  and  that  it  is  mainly  due  to  an 
increase  of  1.222,S50  francs  in  the  value  of  the  trade  "in  olive  oil. 
More  wool,  too.  has  been  sent  to  France  as  well  .as  more  wax. 

In  about  the  same  ratio  as  the  imports  into  France  improved, 
those  of  France  into  Tunis  declined,  and  among  the  chief  decreases 
were  spirits,  chemicals,  and  soap. 

Fiji  Islands. 

Drug  Imports. 

Fiji  imported,  in  ISS7.  lSS,07i;.  worth  of  good.s,  nearly  half  of  which 
came  from  New  South  M'ales,  and  a  considerable  proportion  from 
New  Zealand  and  Victoria,  which  are  gaining  rapidly  at  the 
expense  of  New  South  Wales;  the  United  Kingdom  contributing 
about  12  per  cent,  to  the  direct  trade.    The  imports  include  :— 


ISSt. 


Drugs 

Soap 

Oils  and  oil  stores 
Paints 


5,280 

2,4CB 

10,197 

2,284 


£ 

3,840 

•2,.34i 
8,974 
1,077 


18S6. 


£ 

2„5,30 

1,765 
7,811 
1,030 


1887. 


£ 

2,088 

1,715 
7,951 
1,174 


Spain. 

Olive  Oil  in  Malaga. 

The  cultivation  of  the  olive  in  the  Malaga  district  is  declining, 
not  so  much  owing  to  the  failure  of  the  last  two  crops  as  to  the 
backward  nature  of  the  processes  in  use  for  extracting  the  oil. 
Imiirovements  in  this  respect  liave  been  limited  to  the  substitution 
of  iron  for  stone  rolls,  and  screw  or  h.vdraulic  i)resses  for  the 
traditional  wooden  beam,  which  some  of  the  farmers  still  continue 
to  use.  These  iniproyeinents  have  had  for  their  object  merel.v  an 
increa.s,e  in  the  quantity  of  the  oil  b.v  exercising  greater  pressure  on 
the  olfve,  but  very  little  attention  has  been  given  to  improving  the 
quality.  This  is  esjieeiiilly  to  be  regretted,  as  the  coarser  kinds  of 
olive  oil  are  now  being  supi>laiited  by  seed  oils  and  jietrolenm— the 
latter  being  used  for  lamps,  the  former  for  lubricating  machinery 
and  the  manufacture  of  soap.  Hence  the  oil  trade  of  Malaga  is 
undergoing  a  .severe  crisis,  and  the  price  of  olive  oil,  which  used  to 
range  between  95.  and  9s.  -l\'i.  the"  arobe  "  (25  lbs.),  has  now  fallen 
to  betwi'eii  c.s\  and  7.'!.  The  trade  in  oils  is  likewise  hampered  by 
the  exorbitant  railway  tariffs,  which  considerably  impede  its 
transportation  b.v  land. — Clicmist  and  Druggist. 
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TrUKKY    IN    EOROPK. 

Drugs  in  Constant inop} v. 

Nearly  »ll  chomicals  sold  in  C(instuntimipU\  savs  thoAustriiui 
Consul,  lire  t»f   (Vniiiin  nmnufuoluri'.  iv  fow  spocinlitit's  iind  niso 

auinini*  Ikmiik  Iwniirht  from  Miliiii.  In  dniK?.  the  inincipal  traili-  is 
one  by  l^mtlon.  Marst>illes,  (JcniMi.  uml  Hiiinlmrff.  i'lmrmitciMitical 
pn'pinitlons  an-  imrlly  supplii'U  by  Fmnci',  Imt  snuu' df  tin*  Iiiri:i' 
(tormnn  fiictorh-s  iiav^'Um  iibli'  latoly  tt)  niiii  a  larire  sli.iro  i»f  lln- 
Ira-iv  ^)riiuTly  duiit*  by  the  Fn'iioli. 

Terms.  —  Drujfs  arc  ulv*-nys  ItouKlit  "c.i.f.  Constant  iin»plt'." 
chfinii'ats,  Af.,  cU'livi-riNl  iit  Triosto  or  Marscillos.  (Ji-cul  llritjiiii 
^•'lls  a)in(i>tt  rxchisivclv  on  n\s\\  terms,  Fnmot'  jfivcs  three  to  four 
months'  crt'dit,  but  ('forinun,  Austrian,  iukI  Italian  UeiiltTS  must 
^riiomlly  iill'>\v  from  four  to  live  months'  crcilit. 

—Chemist  and  Drugf/ist. 


United  States  ok  Colombia. 

Coca. 

Sr>rc*'ly  any  plant  cultivated  in  Colombia  can  be  said  to  be  con- 
flnwl  oxolusively  to  tho  temporato  70110.  cxcopt  ]>orbaps  coca, 
which,  however,  is  now  little  >frown.  It  is  only  in  K4'nenil  use  as 
an  article  of  daily  consumption  in  the  south  of  the  department  of 
Cauea,  where  it  is  the  custom  to  hire  labourers  at  so  many  reals  a 
dny  und  so  much  coca.  Hut  it  is  ^rown  in  suiall  quantities  in 
s»'ver«l  parts  of  the  country,  and  used  mostly  by  Indians.  It  is 
also  sold  for  medicinal  i>nrposes  in  the  markct.s  of  must  of  the  Idrgc 
towns.  .\t  the  time  of  tho  Spanish  conquest  it  was  poncrwl  all  over 
the  country,  but  the  use  of  it  jsradmuly  died  out.  The  recent 
demand  for  <*oca  for  tho  extraction  of  co-Miine  does  not  seem  to  have 
stimulated  its  cultivation  in  any  part  of  the  country.  About 
I. WO  lbs.  were  exported  in  la**". 

Eucalt/ptits. 

Eucalyptus  trees  have  been  larscely  planted  durinsr  the  last  20 
years  in  many  parts  of  the  country,  especially  on  tlie  savana  of 
Iloffot:!.  The  E.  Globulu.t  is  the  species  which  has  been  nioSt 
planted,  thouifh  others,  such  as  the  !•].  cifrim/oya,  J^.  rosfrata, 
and  A".  *(i/iV/Hrt,  have  been  tried.  Many  attt'mpts  have  been  nnulo 
to  inti-oduee  some  siKries  of  the  tree  into  very  hot  districts,  such  :is 
CurthiiKena  and  some  parts  of  the  Ma^dalcna  valley,  but  so  far 
without  success.— C'A^'mtV  and  Druggist. 


ExTiiACTs  ruOM    Tin;    IlErouT    of    tiik  United   States 
C(>Ni*t:L  at  Uoexos  Ayke!?  on    the    Indi'Stkies    and 

COMMKIECK,    &C.    OF    THE    AUOE.XTINE    KeFUBLIC. 

.\n  increased  impulse  is  noted  in  every  department  of  trade  ami 
industry,  and  the  Consul  thinks  that,  in  spito  of  the  minor  impedi- 
ments of  bad  fmancial  manaRement  and  a  persistent  disregard  of 
the  law  of  trade,  the  movement  is  not  tictitions,  but  genuine. 

Xew  industries  are  croppintr  nut  in  all  directions,  and  all  classes 
of  the  (Hjople  are  annised  to  the  pussil)ilities  of  the  new  departure. 
On  the  other  hand  the  constantly  iiiere.tsing  volume  of  irredeemable 
eum'ncy  and  the  continuance  of  tho  suspension  of  specie  payments 
make  it  only  too  easy  to  float  the  most  extmvairant  schemes,  and 
many  are  iKjing  carried  beyond  the  bounds  of  prudence  into 
speculation.  At  the  same  time  there  is  greater  confidence  in  the 
.stability  of  the  institutions  of  the  country,  and  accordingly  both 
capital  and  labour  are  flowing  into  the  country. 

According  to  olhcial  returns,  128,797  immiirrants  arrived  durini: 
11  months  of  1888,  lus  against  i;t7J2t;  lor  all  iss7.  and  ;i:(.lli;  for  issi;. 
The  Omsul  does  not  recommend  it  as  a  Held  for  immiLTalitui  fur 
Knglish-speaking  peojdes  aceustonied  to  a  higher  plane  of  civilisu- 
tion,  but  considers  il  most  suitable  for  immigrant"  from  the  shores 
of  the  Mediterraru-aii,  who  are  similar  to  tho  people  of  the  country 
in  languat-'e  und  habits,  and  soon  asstmilato  with  the  native 
population. 

Tho  Consul,  after  treating  of  the  railway  and  maritime  facilities 
offered,  prrn-i-eds  to  treat  of  the  internal  commerce  and  ngricuUure 
of  the  K^'publie.  Vuder  this  last  head  ho  mentions  that  the  ship- 
ments of  crop  products  in  18S7  were  as  follows,  and  gives  the  ship- 
ments for  1882  for  the  sake  of  comparison ; — 


Articles. 


1882. 


1S87. 


Wheat 

Flour  

Indian  corn. 

Linseed 

Barley 

Peanuts 


Tons. 
237,8(15 


He  cousiderj  that,  owing  to  bad  weather,  the  exports  for  1?5^S  will 
show  a  decrease.  Of  the  above  exports  the  linse*»d  nearly  all  goes 
t(t  Kngtund,  and  the  peanuts  to  France  for  the  manufav^turi-  <pf  olivo 
oil. 

The  fidlowing  are  the  shipments  of  metals  and  minerals  for  1887 
and  lint  uiue  mouths  of  1888 :  - 


I'riiicipiil 

1837. 

First  nine  Montlis  of 
1888. 

Articles. 

Kilos. 

Value. 

Kilos. 

Value. 

Dollars. 

Dollars. 

Copper  i'l  bars.. 

1«,287 

57,:ii.-. 

11.1,770 

40,308 

Copper  niiiicml  . 

■1,110 

l,(i-4t 

•hMfiii 

■W,230 

Silver  mineral  . . 

1(111,780 

63,0!l(l 

32 1,110(1 

101,!)!IO 

[.etui  ore 

1.50,:iS(i 

vi,:,n 

IHv'dC 

7,700 

Silver,  pme 

i.cen 

01,75.'! 

12.837 

U7,!K)0 

Gold  dust 

323,521' 

55,101 

Bismuth  

33,072 

Hfl,2S3 

Tin 

.. 

.. 

301.035 

130,818 

Silver  metal 

11.070 

110,700 

Total  Value. 

•• 

180,350 

1,190,137 

*  The  figures  for  gold  dust  must  be  erroneous. 


Tho  gold  referred  to  above  is  believed  to  be  tho  pniduct  of  recent 
mining  operations  in  Tierra  del  Fuego. 

The  C(msnl  believes  that  there  are  immense  deposits  of  other 
valuable  metals  besides  gold  in  various  parts  of  the  Argentine 
Republic,  but  to  develop  them  will,  in  iiis  opiuion.  require  careful 
scientific  investigjition  into  the  geology  of  the  country.  Coal  has 
been  discovered,  but.  so  far,  has  not  been  utilised;  and  enonnous 
petroleum  reservoirs  occur  in  the  provinces  of  Mendoza,  Salta.  and 
.lujuy,  but  thus  far,  notwithstanding  a  high  protective  dutv,  no  oil 
has  been  placed  ujjon  the  market. 


Foreign  Commerce  of  the  Argentine  Republic. 


Commerce. 

1880. 

1887. 

Increase. 

Imports 

Exports 

Dollars. 

85,408,745 
09,8*4,841 

Dollars, 
117,362,125 
84,421,820 

Dollars. 
21,943,380 

14,680,979 

Total 

105,243,686 

■201,773,046 

30,630,359 

Commerce  is  conducted  mainly   through   the  ports  of  Buenos 
Ayres  and  Rosario,  and  was  distributed  as  follows  in  18S7: — 


Countries. 

Imports. 

Exports. 

Total. 

Germany 

Dollars. 
12,108,450 
10,017,955 
ll,00t,563 
22,743,630 
7,037,741 
34,779,219 

Dollars. 

9.8:i5,734 
]2,U1,.531 

5.9;i8,80S 
24,871,35 1 

3,107,113 
17,083,001 

Dollars. 

21,944,210 

2.3,059,4.80 

10,94.3,301 

47,014.904 

10,144,864 

United  states.... 

France  

Italv 

Great  Britain 

51,8M,220 
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The  imports  for  18S7  as  eomparecl  with  188(>  have  increa.se(l  from 
the  foilowing  coiuitrics :  — 


Countries. 

Increase. 

Countries. 

Increase. 

Germany 

Dollars. 
2,0(55,58) 
3,22C,a3S 
3,331,269 

France 

Italy 

Great  Britain 

Dollars. 
5,7«,513 
2,390  50 1 

United  States 

l,3ie,559 

The  exports  in  the  same  period  have  increased  to : 


Countries. 

Increase. 

Countries. 

Increase. 

Germany 

Dollars. 
3,884,S46 
l,18fi,794 
2,358,402 

France 

Italy 

Great  Britiin 

Dollars. 
2  S"?,!?! 

Belgium 

United  States 

G30,G75 
7,913,152 

Imports  of  Chemicah^  Drugs^  and  Drysalteries  of  the 
Ar(je7itine  Republic  duviutj  1887. 


Articles. 


Groceries  and  comestibles  :— 
Olive  oil Ki!os. 

Stareh 

Su^ar,  refinoil „ 

Spices  and  condiments „ 

Salt,  table 

Liquors : — 
Alcohol  and  other  liquor Litres 

Syrups  

BrufTS  and  chemicals  :— 
Sulphuric  acid Kiloi. 

Muriatic  acid 

Nitric  acid „ 

Other  acids 

Linseed  oil Kilos. 

Palm  oil 

Oil  of  other  kir.ds 

■White  lead Kilos. 

Alcohol Tiitres 

Tar Kilos. 

Ahira 

Liquid  ammonia 

Lidig^o 

Sulphur ,. 

Turpentine , 

\'arnisli i. 

Bicarbonate  of  potassa „ 

Bicarbonate  of  soda , 

licn/.ine Litres 


Quantity. 

Official 
Value. 

! 

Dollars. 

S,fi4fl,026 

1,976,107 

890,700 

148,072 

22,912,687 

4,353,407 

1,3SG,S89 

396,353 

9*4,717 

57,283 

.313,483 

115,830 

C,3.36 

9B4..392 

47.720 

38,147 

11,442 

11,161 

3.094 

28,409 

627,245 

125,419 

138,693 

31,9011 

94,115 

11,1.')0 

2.013 

140,135 

22.090 

313,476 

20.37'; 

62.232 

.3,171 

r,0..335 

17..383 

4,210 

10,947 

303,9.35 

19,832 

772.5S4 

123,011 

161,413 

8S,710 

1,121 

647 

58,239 

4,220 

■40,0C9 

4,253 

A  rticles. 


Quantity. 


Official 
Value. 


Blacking Kilos. 

Borax 

Cliloride  of  lime „ 

Carbonate  of  magnesia „ 

Carbonate  of  potassa „ 

Carbonate  of  soda , 

Glue , 

Colours,  in  poNvder 

Colours,  prepared ,. 

Fire  crackers ,, 

Dextrin „ 

Stearin  

Essences  of  all  kinds 

Specifics  for  curing  sheep  scab 

Phosphorus Kilos. 

Glucose ,. 

Gelatin ,. 

Gum „ 

Glycerin 

Soap,  common „ 

Soaj),  perfumed 

Malt 

Medical  pre])arations 

Perfumery 

Rosin Kilos. 

Potassa , 

Powder  and  otlier  explosives 

Various  pharmaceutical  products  and 
substances 

Various   chemical    products   and    sub- 
stances   

Common  salt Hectols. 

Calcined  soda Kilos. 

Caustic  soda „ 

Sulphate  of  iron „ 

Sulphate  of  magnesia ., 

Sulphate  of  quinine ,. 

Suljjliate  of  lime „ 

I'rintiugr  ink ,, 

Writnig  ink 

Tremintine 

Vaseline,  common 

Total 


134.604 

02,640 

123,956 

1,868 

18,847 

115,270 

169,766 

1,060,526 

3,341,812 

190,504 

10,251 

34.533 


2,113 

71,9.36 

11,656 

165,134 

8,323 

4.3.933 

129.138 

1,703,421 


2,527,975 

15,078 

114,528 


Dollars. 
43,763 

9,39G 

6,198 

743 

3,770 

5.7G4 

33,113 

103,314 

313,103 

69,826 

2,050 

10,360 

44,103 

190,261 

2,.5S8 

7,193 

6,883 

73,808 

3,101 

12.8.3G 

06,737 

2)4,410 

GJ8,971 

428,503 

73,8.39 

3,015 

59,566 

188,241 


513,233 

348,981 

210,308 

2,284,310 

90,573 

267,842 

18.749 

70,007 

1,400 

4,145 

290 

40 

2,200 

260,951 

5.219 

88,416 

19,431 

81,301 

12,195 

1,923 

1.35 

12,147 

r,n73 

4.188,993 


The  imports  of  drugs  and  chemicals  in  1887  showed  an  increase  of 
481,983  dols.  over  those  of  ISSfi. 

Speaking  of  imports  penerally  the  Consul  considers  them  "out 
of  all  proportion  to  a  healthy  condition  of  trade."  The  country  is 
persistently  buying  more  than  it  sells,  and  meets  the  difference  by 
sending  abroad  tlie  gold  which  its  Government  borrows. 

It  is  true  that  the  trade  returns  do  show  a  large  increase  of 
exports.  In  1SS7  they  were  U.58ti,979  dols.  greater  than  ISSB.or  an 
increasse  of  2(1  per  cent. ;  but  until  there  is  a  very  decided  increasein 
tlicm,  or  a  ilecreasc  in  the  imports,  the  commerce  of  the  country 
cannot  be  said  to  be  in  a  safe  condition. 
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Aryeiitinc  Trade  with  Great  Britain. 

If  tho  tnulo  with  Franco  shows  a  reinarkablo  progix'ssioii.  that 
with  BuKhiiul  pn-sriits  n  still  inoro  siirprisiiiK  iiicreuiie.  In  th.-  hist 
eight  vfars  It  liiw  niuro  tlmii  thphewtetl.  siiu-o  from  17.2"J.U'3  tlnK. 
in  IHscp  it  liiti  ri'iuhwl  to  5l,siU,2M  do's. in  ISS7.  In  ISSO thi'  imports 
from  (ireat  Hnliiin  amonntoil  to  only  12.10.1.4(1011019. :  in  1S87  Ihov 
were  SI,77'.'.21I  ilols. ;  in  ISdO  thu  cjports  to  Great  Britain  Hero 
S,ltS)l,7S2  dols. ;  in  IS87  thoy  were  I7,0I»,00I  dols.  The  imijorts  from 
Great  Britain  were  as  follows  ; — 


Articles. 


Value. 


Livestock 

Oroceries  and  comestibles  . 

Liquois 

Woven  goods 

Kead^'*mado  clothing 

Chemicals  and  dmgs 

Furniture 

Paper 

Boots  and  shoes 

Iron  and  iron  utensils 

Jewellery,  Ic 

Glass  and  crockery  ware  . . . 

Stone  coal 

All  other  imports 


Total  Imports  . 


Dollars. 
200,1(50 

1,297,330 

47(;,55(> 

12,605,4«1 

2.150,035 

1,227,131 
227,5'J7 
328,81K) 
30i,54S 
10.0«S,S2i 
615,717 
«(i0,615 

3,864,422 
702,620 


M,779,219 


The  exports  to  Great  Britain  comprised  the  following  articles:— 


Articles. 


Value. 


Sheep  skins 

Salted  ox  hides 

Wool,  unwashed 

Linseed  (62,97't,9»l  kilos.) 

Indian  com  (177,769,044  kilos.) 

Wheat  (145,947,<>«  kilos.) 

Bones  and  bone-ash  

Salt  beef  

Frozen  mutton 

Flour  

Grease  and  tallow 

Precious  woods 

Copper  and  silver  ore 

All  other  exports 

Total  Exports... 


Dollars. 

690,3»(i 
1,081,090 

5f9,024 
.3,118,749 
3.6,^5.»82 
5,8.37,9(K-, 

2-W,219 

401,558 

838,702 
2S,7C!' 

273,19C. 
82,928 
97,572 

390,867 


17,085,001 


It  will  be  seen,  from  this  XMr,  that  the  surplus  ngricultunil 
'products  of  the  country  are  hegliiiiln);  to  find  a  market  in  Kn^laiid 
in  such  quantities  as  to  cause  no  niconsiderable  increase  in  the 
amount  of  exports  to  that  countr)'. 


Imports  of  Chemicals  and  Dnii/sfrom  the  United  Stales 
into  Ari/entine  Republic  in  1887. 


Articles. 


Quantity. 


OBlcial 
Value. 


Chemicals,  dmgs.  &e. : — 
Acids  


Oils. 


Alcohol Litres 

Indigo   Kilos. 

Tiu-p«ntine 

Varnish ,. 

HhickinLf 

Carbonate  of  soda 

Taints,  in  powiler 

I'uints,  prepared 

Fii-e  crackers 

Essences 

'Speciiics  for  sheep  scab 

Glycerin  Kilos. 

Toilet  soajis 

Vutent  medicines 

Perfumery 

Rosin Kilos. 

Potassa  

Pharmaceuticul  products 

Chemical  products  

Calcined  scKla Kilos. 

Sulphate  of  lime , 

Printiug  ink ,. 

Writing  ink 

Vaseline 


144 

1,700 

690,915 

39,.307 

109,613 

7*50 

25,500 

111.431 

169,623 


15 

4.';7 


1,743,0.5(1 
.3,810 


14,396 
47,167 
12,674 
2,382 
11,926 


Dollars. 
140 

18.74S 

29 

18 

110,646 

3.844 

29,669 

.38 

2,993 

1,283 

59,,368 

3,276 

20,702 

15 

207 

99,677 

3,681 

52.296 

768 

6,294 

32,851 

676 

943 

2,788 

357 

6,981 


The  Consul  considers  that  the  establishment  of  American  sample 
houses  has  contributed  not  a  little  to  swell  the  trade  with  the 
United  States,  but  thinks  that  more  could  be  done. 

The  trade  returns  for  the  first  nine  months  of  1888  show  an 
excess  of  imports  over  exports  of  33.604,846  dol.s.,  which  is  more 
than  the  total  excess  of  any  previous  year,  but  the  excess  consists 
almost  entirely  of  liquors,  fine  clothing,  and  objects  of  luxury. 

The  Consul  concludes  with  .1  detailed  account  of  the  finances  and 
prospects  of  the  coiintrj-  in  which  on  the  whole  he  takes  a  favour- 
able view  of  the  future. 


MISCELLANEOUS  TRADE  NOTICES. 

Production  of  Qcicksii.ver  in  Ru.'^sia. 

La  Mature  points  out  that  quicksilver  was  discovered  in  Russia 
in  1879,  close  to  Nikitowka.  In  18S5  a  company  was  established  to 
work  a  mine,  and  this  company  began  its  labours  in  1886.  During 
the  first  year.  1887.  the  mine  produced  3.911  pouds  of  mercury,  that 
is  to  say,  61.066  kilos.  It  is  estimated  that  the  whole  quantity  of 
ore  in  the  mine  amounts  to  about  12  milUons  of  pouds,  of  wliieh 
1 '  2  per  cent,  is  mercury. 

PitoDrcTiON  OF  Metals  in  Ru.ssia. 

The  Gazette  dc  Moscov,  states  that,  according  to  a  report  recently 
issued  by  the  Russian  Administration  of  Mines  to  the  tiovemment. 
there  were  extracted  in  1886  in  Russia  1.720  pouds  of  flue  gold, 
2t;3j  pouds  of  platinum,  and  279,056  pouds  of  copper. 

£ 


226 


THE  JOUENAL   OF   THE  SOCIETY  OF  CHEMICAL  INDUSTRY.     [March  so.  i889. 


Food  Analysis  in  St.  Petersbckg. 
The  Russian  Nouveau  Temps  states  that  two  hygienic  laboratories 
have  been  opened  recently  in  the  busiest  jsarts  of  St.  Petersburg, 
at  which  trratuitous  analyses  are  made  at  any  time  of  specimens 
of  the  following  articles  of  consumption : — Driiikinff  water,  milk, 
flour,  bread,  meat,  wine,  beer,  and  kvass.  Wliat  is  offered  in  these 
laboratories  is  merely  a  general  opinion  as  to  whetlier  foreign 
substances  occur  in  the  articles  submitted,  and  whether  the  latter 
are  fresh  or  not. 

Manganese  Deposits  in  Tkanscaucasia. 

The  Revue  Commerciale  et  Jndustr'uUe  du  Caucase  for  the  15th 
(27th)  Jauuai-y  last,  says  that  the  persons  working  the  deposits  of 
manganese  in  Transcaucasia  have  for  a  long  time  soHcited  the  aid 
of  the  Government  for  the  construction  of  a  branch  railway  between 
Kwirila  and  Tchiatoury.  In  the  Chorapan  district,  and  in  the 
basin  of  the  Kwirila.  the  beds  occujiy  an  area  of  126  square  verstes 
(verste  =  "663  of  a  mile).  The  workini^s  have  been  begun  on  both 
banks  of  the  river  in  the  neighbourhood  of  the  villages  of  Rgami, 
Z6da-E.gaini,  Gvim^vi.  Ptl-r^vissi,  Choukrouty,  and  Itkhvissi.  The 
manganese,  carried  with  great  difficulty  on  the  backs  of  horses, 
mules,  and  hy  arbas,io  the  Kwirila  station,  is  from  there  sent  to 
Poti  or  Batouni. 

Professor  Kotsovsky,  who  was  sent  in  18SG  by  the  Administration 
of  Mines  to  Transcaucasia  in  order  to  examine  the  deposits  of 
manganese  there,  has  just  published  the  results  of  his  mission, 
and  the  following  are  his  conclusions  with  respect  to  the  projected 
railway  :— 

1.  Notwithstandinifthe  wealth  of  the  Tchiatoury  beds,  they  cannot 
be  considered  as  being  remarkable.  In  the  Caucasus  beds  of 
manganese,  having  an  area  of  IS  verstes  and  containing  more  than 
55  per  cent,  of  metal,  have  bpen  discovered. 

2.  As  regards  quality-,  the  Tchiatoury  ore  is  exposed  to  the  com- 
petition of  the  ores  of  America.  Spain,  Caucasia,  and  deposits 
discovered  in  the  Government  of  Catherinoslaw.  According  to 
analyses  made,  the  Tchiatoury  ore  contains  5.o  per  cent,  of  manga- 
nese; that  of  the  environs  of  Tiflis,  eO'St  per  cent.;  of  Adjameti, 
49"69  per  cent.;  of  Xovo-Senaki,  54  per  cent.;  of  Tiflis,  48'72  per 
cent.;  of  Koulais,  49'4S  per  cent.;  of  Mexico  and  Chili,  55  per 
cent. :  of  Spain.  50'55  per  cent. ;  and  of  Sweden,  47'20  percent. 

3.  The  mani:anese  industry  is  profitable  both  for  the  owners  of 
the  deposits  jind  for  llic  rcntmctors.  i 

4.  Althoujrh  a  brilliant  future  awaits  tlie  manganese  industry, 
the  construction  of  a  railway  witli  Government  assistance  does  not 
appear  to  me  at  the  present  moment  opportune. 

5.  A  railway  would  not  put  a  stop  to  the  abuses  committed  by 
the  contractors  foi-  tlic  carrying  of  the  ore. 

6.  A  railway  will  nut  contrihute  to  the  improvement  of  the 
manganese  industry  until  a  Ijetter  system  for  working  the  deposits 
is  adopted. 

7.  The  construction  of  a  road  is  the  only  practicable  means  which 
may  be  recommended.  With  a  good  route,  from  10  to  12  copecks 
per  poud  of  ore  will  be  saved  in  transport. 

8.  A  system  of  control  over  the  miinganese  industry  in  Transcau- 
casia and  Caucasia  should  he  organised. 

9.  The  contractors  and  manufadurers  who  work  the  manganese 
deposits  havf  a  net  jirotit  of  from  y  to  t>  copecks  per  poud  of  ore,  and 
the  merchants  who  purchase  the  ore  at  the  station  of  Kwirila  gain 
in  their  turn  11  copecks  per  poud. 

Brazilian  India-Rubbeii. 

The  journal  Le  Brtsil  states  that  during  1SS7  Brazil  ex]>orted 
15  million  kilos,  of  india-rubber.  The  supply  was  abundant  in  1888, 
but  there  is  more  than  15  million  reis  difference  between  the  price 
obtained  by  sales  last  year  aikd  the  year  before.  On  account  of  the 
difficulties  thus  raised,  the  price  of  cocoa  has  also  fallen,  and  that 
article  now  with  dilliculty  fetches  400  reis,  where  last  year  it  was 
sold  f<  r  800  reis.  The  amount  of  india-rubber  produced  in  Brazil 
of  late  years  may  be  seen  from  the  following  statement:— 

Kilos. 

1883-84 10,463,000 

lSS4-Sr, 11,885,000 

18S5-S6 12.835,000 

188t]-87 13,395,000 

1887-88 15,766,000 

The  largest  quantity  came  from  the  province  of  Para. 

Cocoa  Nut  Oil  in  Cuba. 

"We  learn  from  La  Nature  that  a  special  industry,  and  one  which 
seems  likely  to  enjoy  a  certain  amount  of  success  in  the  future,  has 
been  started  at  Baracoa  in  Cuba  by  a  Frenchman.  This  is  the 
manulacture  of  cocoa  nut  oil.  According  lo  a  report  which  has 
been  made  by  M.  de  Rtl'rard,  the  Prench  Consul  at  Santiago  de 
Cuba,  this  factory  has  been  fitted  up  with  the  latest  inventions  in 
the  way  of  machinery  for  prodticing  an  oil  of  absolute  purity.  The 
cocoa  oil,  besides  its  medicinal  properties,  is  useful  as  a  lubricant, 
and  as  material  for  the  manufacture  of  soap.  It  can  also  be 
employed  for  lighting.  The  refined  cocoa  oil  is  more  economical 
than  most  other  mineral  and  vegetable  oils.  It  is  very  fluid  and 
does  not  easily  turn  rancid. 

Experimental  Cultivation  op  Mvkobalans  in 
South  Australia, 

Ihe  Adeiaide  Obseivt}'  for  the  :?9ih  December  last  states  that 
the  South  Australian  Forest  Department  intend  to  plant  seeds  of 
myrobalans  of  commerce,  which  have  been  leceived  from  India, 
vnth  a  view  of  ascertaining  whether  they  can  be  cultivated  in  the 
colony.    The  plant  is  used  m  dyeing  cloth  and  leatlier. 


The  Agricultural  and  Industrial  Condition  of 

Guatemala. 

See  Board  of  Trade  Journal  for  March,  p.  333. 

Production  of  Wild  Silks. 

{From  V lnd\istrie  Textile.') 

See  Board  of  Trade  Jounial  for  March,  p.  350. 

The  Trade  of  Bengal  in  1887 — 88. 
See  Board  of  Trade  Journal  for  March,  p.  .355. 

India-Rubbeh  in  Burmah. 

The  requirements  for  india-rubber  being  now  so  large,  it  is  satis- 
factory to  know  that  the  india-rubber  trade  on  the  Chindwin,  in 
Burmah,  although  it  has  only  existed  for  about  a  year,  has  increased 
to  such  an  extent  that  the  local  government  has  placed  a  large 
export  duty  on  all  rubber  passing  Kendat,  the  first  revenue  station 
on  the  way  to  the  seaports,  besides  imposimr  a  licence  costing 
t«n  rupees  per  annum  on  all  brokers  or  buyers  of  the  article. 
According  to  a  recent  report,  nibber  is  extracted  from  the  ficus 
elasticus.  which  is  similar  in  appearance  to  the  banyan  tree,  except 
that  the  leaves  are  larger  and  of  a  darker  colour.  Each  tree  is 
tapped  daily  during  the  season,  which  extends  from  November  to 
June,  nothing  being  done  during  the  remainder  of  the  year. 
In  April  1887  a  Chinese  syndicate  at  Bhamo  received  a  monopoly 
for  the  extraction  of  rubber  in  the  Mogoung  district.  This  expired 
last  October,  and  since  then  the  trade  has  been  thrown  open  to 
all.  On  tlie  Chindwin  the  trade  is  in  the  hands  of  an  English 
company,  which,  in  spite  of  vigorous  opposition  from  the  Chinese 
ti*aders,  is  working  satisfactorily,  because  the  natives  prefer 
dealing  with  the  Europeans.  All  the  transport  is  carried  on  by 
native  boats  down  the  Chindwin  to  Kendat,  where  tlie  rubber  is 
transhipped  into  steamers.  The  system  of  collecting  is  to  send  a 
contractor  wit!)  a  sum  of  ready  money  to  all  the  villages  in  a 
particular  district  to  make  advances  to  the  headmen,  who,  in  their 
turn,  send  tin-  villagers  to  the  forests  to  extract  the  rubber,  so  that 
month  by  month  each  station  has  its  own  stock.  This  is  bought 
for  cash  and  sent  down  tlie  river,  the  heaihnen  keeping  the  advance 
for  further  operations.— j^/^p/j/cer,  1889, 117. 

New  Lead  Mines  in  Russia. 

Very  extensive  lead  deposits  have  been  recently  discovered  in  the 
upper  basin  of  the  river  Kubina  and  its  affluents.  The  most  im- 
portant find  is  at  Katheriuiskoe,  but  the  others  are  also  valuable. 
The  use  of  lead  has  been  probably  at  least  doubled  in  Russia 
during  tlie  last  five  or  six  years,  and  the  increased  demand  led  to 
explorations  for  further  supplies  being  conducted,  under  Govern- 
ment patronage,  in  the  Kirghiz  steppes  and  elsewhere.  Those 
conducted  in  Kirghiz  yielded  but  scanty  results  ;  but  the  efforts  of 
the  promoters  were  very  successful  in  the  Kubina  basin,  and  works 
are  there  to  be  started  immediately.— /row my?/^fr. 


A  New  Textile. 

According  to  the  French  Revjie  des  Colonies,  a  new  textile  plant 
which  is  called  "  kaimlT  "  by  the  natives,  has  been  discovered  on  the 
shores  of  the  Caspian  -.  and  M.  O.  Blakenbonrg.  an  engineer  and 
chemist,  has  obtained  from  it  a  soft,  elastic,  and  silky  material, 
which  gives  a  very  tough  thread,  and  can  be  chemically  bleached 
without  losing  its  strength.  It  can  also  be  dyed.  It  is  specially 
adapted  for  sacks,  tarpaulins,  ropes,  &c.,  and  it  is  stated  that  its 
specific  weight  is  much  less  than  that  of  hemp,  whilst  its  tensile 
strength  is  greater. 

Drawback  on  Spirituous  Preparations. 

The  followiiisr  are  the  settled  terms  of  the  new  General  Order. 
dated  March  18S0,  relating  to  the  drawback  on  spirituous  medicinal 
preparations.  This  Order  amends  that  given  in  this  Journal, 
December  No..  1888,  n.  875. 

The  Board  havinjf  nad  under  further  consideration  the  conditions 
prescribed  by  the  General  Order  of  the  26th  November  last,  mider 
which  certain  tinctures,  liniments,  and  medicinal  spirits  (herein- 
after referred  to  as  tinctures)  may  be  exported,  and  repayment 
allowed  of  the  duty  on  the  spirits  estimated  to  be  lost  in  the  manu- 
facture of  such  tinctures,  &c. ; — 
Ordered : 

That  the  tinctures  be  allowed  to  be  packed  in  cases  contain- 
ing two  or  more  complete  bulk  gallons  instead  of  five  as  here- 
tofore. 

The  size  of  the  bottles  containing  the  tinctures  may  range 
from  a  quart^i-r  of  a  pint  to  half  a  gallon  instead  of  from  one  pint 
to  half  a  gallon,  as  heretofore,  and  the  bottles  may  contain  any 
of  the  following  tiuantities,  viz. :— i-pint,  ^-piut,  1  pint,  2  pints,  or 
4  pints. 

The  Form  No.  111—1  is  to  be  revised  by  the  addition  of  a  column, 
in  which  the  neluul  alcoholic  strength  of  the  tinctures  is  to  be 
entered  by  the  rectifier  or  compounder  exporting  them. 

A  con-espuiiUing  additional  column  is  also  to  be  added  in  the 
officer's  book  for  exporter's  declaration  of  strength  of  spirit  in  terms 
of  proof. 

One  sample  out  of  every  ten,  or  fraction  of  ten  kinds  of  tinctures 
prepared  at  each  of  the  two  initial  stiengtbs  is,  as  a  rule,  to  be 
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taken  l)y  the  (illii'or.  iiisloiid  ot  s  samplp  of  each  kiml  iis  lioretofoio 
A  I&ivor  proixirtioii  of  sumplrs.  may,  however,  bv  taken  Hhould  tlio 
ollleer,  in  Ills  ilistp'tioii, consider  it  neeessary.  The  qunntiiy  tiiken 
for  a  Mmipio  1,1  in  Inturo  to  l)e  one  Kill.  In  tho  i-a-ses  of  eoiupoui.il 
spirit  of  annnonui  und  o(  sweet  spirits  of  nitre,  samples  will  alwn,\> 
be  taken. 

Hon  eininiimlion  of  a  sample  at  the  Inbomtory  the  slnnetli  is 
fulinil  to  vary  liv  nut  more  than  two  ileRiivs  (rom  that  deilnn-d  liy 
tho  nvtilieror  comiKMinder.  the  deiluralion  will  lie  reKniiUii  iis 
corre<-t.  and  dniwlwek.  Ae.  alluweil  iioetmlinjjiy. 

If  ilie  slreiiKlh  (ouiid  be  less  than  that  deelured  Iiy  more  tliiin 
two  decrees.  11  iletliielion  to  the  eltenl  of  the  dillerenee,  and  a 
further  dedinlion  of  one  deKi-e«  is  to  be  made  in  calculating  the 
pn>o(  t|uaniuus  of  all  the  tinctures  of  the  sniiio  initial  stiviik-tli  in 
the  consienmeiil,  but  if  tho  ditferenee  amounts  to  live  ileRroes, 
dunblf  tlist  ditTer\'nee  is  to  beileducted  frv>m  tho  laboratory  slreiipth 
in  calcnliitiiiK  the  proof  i|iinntity. 

In  fuluri'  nietlieinal  tinctures  of  every  sort  nuty  be  exjMirted  ill 
raM-s  o(  a  minimuiu  size  of  twvi  millons.  under  the  pnivisioiis  of  the 
General  Onler  of  2t:ili  XovemUer  I.VS.S,  as  now  nmeiuleil.  but 
tinctures  not  iiieluded  ill  the  list  apiieiided  to  that  Order,  or  111  the 
supplementary  list  ihsueil  herewith,  will  be  entitled  to  dnuvbuck 
and  the  allowance  of  \d.  per  Kallon  Clily,  but  not  to  the  special 
allowance  for  waste  irranted  in  resi»eet  to  tinctures  inclndi'd  111 
thou'  lints. 


STATISTICS. 

QCICKSII.VKR. 


lUPOBTS. 

1889. 

1888. 

1887. 

1886. 

February  

Jan.-Feb 

Bottles. 
S.MB 

ir,,79S 

Bottles. 
10.75S 

22,US 

Bottles. 
9,M1 

19,0« 

Bottles. 
12,488 

16,981 

Exports. 

Kebmary 

Jaii.-Feb 

4.M0 

S.H73 

l,57ti              3,2,)2 
3,737              9,200 

4,90i; 
8.699 

AveraKe  Price : 
February 

£  a.  d. 

a  n  ti 

£  s.   d. 
8  10.  0 

£  s.  d. 
7     0     6 

£  s.    d. 
5  17     0 

-March  1889. 


Alex.  S.  Pickering. 


Importation.i  into  London  for  the  Three  Mouths  of  each 
Sra.son,  to  2Bth  February. 


1889.       1888.  :    1887.   !    1888.   :    188S. 


'Botties.;Bottlos.  Bottles.  Bottles.  Bottles, 
fjovernment Spanish...    ;  17,0«0  |   20.000  j  16,000  1   10,000  I     8,IJ00 


Other  Spanish  . 

Italian 

Austrian 


Califoniiaii, Borneo,  and 
indirect  import 


Total  Bottles . . 


!04          485  ^  . .              170 

2,800        2,400  I  2,200  |      1,896 

1,300  I       GOO  '  1,100  i       900 

[  I 

800  .. 


200 
2,150 


21,3(M      2S,285  \   19,300 


18,966      10,150 


Export  Jrom  Lotidon  for  the  Three  Months  of  each  Season, 
to  28f  A  February. 

—  1S8».    :     18S8.        1887.    ;    1886.        1883. 

\ !^       1 


Bottles 12,264        6.037  1    14,316      12,650      12.046 


Imi'out.s  ok  Quicksilver  into  and  Exihiuts  ikom 

KnCI.AND   DCRINIi    THE    YeaI!    1888. 

Flasks. 

Total  imports 73,768 

Total  esports  iw  follows 47,133 

To 

Rusiiia,  Norway,  .Sweden,  an<l  Dcninurk l-2.'i 

Oennany 4,101 

Ilollaiul  and  lielKium   1,338 

I'hannel  Islands -tO 

France 4,S8 1 

Austria,  Italy,and  lloinnania s 

Spain  and  Portugal 47.'> 

Turkey 3:! 

IClfyiit,  Morocco,  ami  Gold  Const 8.S 

Cape  of  Good  Hojie  and  Nutul 717 

Sliidras,  liumliay,  and  Bengal 3,(i76 

I  hiim li).2(!7 

Japan X^i 

X.    S.    Wales,     Victoria,    Queeiislainl,    and    Suutli 

.Vustraliu 1  ,''i!'S 

Xew  Zealand Uii 

( 'aniula 13 

United  States.  North  America 4,649 

Mexico 9,967 

West  Indies 218 

Central  America 233 

Colombia,  British  Guiana,  and  Venezuela 19u 

Braitil,  ArKciitine  Republic,  Uraguay,  and  Bolivia. . .  7tH 

Peru  and  Chili 3.831 

(^oiiipareil  with  1SS7.  we  have  the  folIoMJiiii:  ;  — 

1887.  1888. 

Imports lil.Ut  73.768 

Exports iVl.iW.  47,133 

lioAitii  (11'  Tkadk  Ketlun.*. 

The  Tratle  and  Xavijfatioii  liet  urns  for  February  are  of  a  more 
mixed  kind  than  those  of  the  preceding  month.  Imports  show  an 
increase  of  9i  per  cent,,  which  is  as  much  as  tlie.v  did  in  .Innuar.v. 
but  exports  have  decreased  1^  per  cent.  It  would  be  foolish  to  la> 
any  stress  on  these  Itgures  yet,  especially  as  the  imports  of  raw 
materials  for  textile  industries  continue  ns  heavy  as  those  of  food. 
.\  mere  accident  of  weather  often  affects  the  totals  011  both  sides  in 
the  winter  months,  and  the  fact  that  last  year  gave  February  the 
extra  working  day  of  leap  ypar  would  be  quite  enough  to  account 
for  the  smaller  exports.  Subjoined  are  the  usual  suiiiinary  tables 
fur  the  nionih  :— 

Importfi. 


Compared  with  February  1888. 


Total. 


Animals  living 

.\rticles  of  food  and    drink 
(duty  free) 

Articles  of  food  and    drink 
(dutiable) 

Metals 

Chemicals 

Raw    materials    for    textile 
manufacturers 

Raw     materials    for    other 
industries 

Munufaetured  articles 

Miscellaneous  articles 


£ 
486,843 


9,342,935 

2,010,474 

1,988,860 

955,019 

8,411,383 

2,333,142 

1.690,969 


32,311,877 


Increase,    i  Decrease. 


40,738  i 


1.34!i,24G 


999,162 

232,672 

419,277 

14,291 


30,239 
1.37,019 

109,012 


3,055,371  -ria.-iiii 

276,270 


The  follovting  labli'  has  b(sn  prepared  from  the  Board  of  Trade 
returns  for  the  United  Kingdom, 


Net  Increase. 


2,779,101 
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Exports. 


Compared  witli  February  1888. 


Total. 


Increase.     Decrease. 


Articles  of  food  and  drink. . . 

Raw  materials 

Cotton  manufactures 

Linen  manufactures 

"Woollen  and  worsted  manu- 
factures   

Metals  and  ironwork 

Machinery  and  millwork .... 

Articles  of  personal  use 

All  other  articles 


687,681 
1,129,633 
4,766,763 

491,0« 


£ 
191,551 


1,958,111 

2,674,084 

981,378 

54,775 

911,827 

5,008,773 

205,338 

18,609,281 

451,664 

£ 
56,979 


386,956 
18,234 

60,103 


Net  Decrease. 


22,703 


834,803 
461,661 


383,139 


-Cliemist  and  Druggist. 


Leading  Ijiports  in  FKBKnAKY. 

Amongst  the  ijrincipul  imports  during  February  were  the  following, 
which  are  compared  with  those  durins  the  same  month  of  1888,  and 
also  with  those  of  January  188lt  :  — 


Article. 


Brimstone Cwt. 

Caoutchouc 

Copper,  ore Tons 

„       repulus,  &c.  . 

„       unwrought . . 

Glass,  all  sorts Cwt. 

Gutta-percha 

Iron,  oi-e Tous 

„     bar 

..     girders,    beams, 

and  pillars...  „ 

„     manufactures, 

unenumerated  Cwt. 

Steel,  imwrought Tons 

Lead,  pig  and  sheet . .  „ 

Petroleum,  all Gall. 

Pyrites,  iron,  copper, 

'and  sulphur Tons 

Quicksilver Lbs. 

Saltpetre Cwt. 

Tallow  and  stearine. .  „ 

Tar Brls. 

Teeth,  elephants',  &c.  Cwt. 

Tin,  all  sorts , 

Zinc,  crude  cakes Tous 

„    manufactured  . .  Cwt. 


Month  of 

February 

1889. 

Month  of 
■February 

1888. 

Month  of 

January 

1889. 

1)6,992 

74,544 

29,666 

.■57,731 

28,242 

22,579 

10,031 

7,435 

18,358 

11,156 

6,41R 

6,918 

4,000 

4,722 

3,917 

143,080 

131,277 

152,667 

1,813 

928 

2,399 

366.711 

336,379 

323,945 

4,677 

6,647 

6,380 

4,962 

241,840 

667 

9,423 

3.616,780 


3,618 

203,342 

434 

10,368 

6,835,619 


67,327 

62,362 

89,261 

640,962 

806,850 

543,925 

25,846 

32,646 

37,833 

80,489 

70,766 

96,682 

2,633 

1,778 

2,321 

437 

606 

1,481 

42,32S 

70,308 

58,917 

3,061 

4,367 

4,369 

89,885 

25,440 

30,«6 

(V251 


12,997 
6,227,762 


The  Salt  Union. 

The  Salt  Uniou  have  issued  their  price  list  for  March.  Since  the 
Union  recently-  took  over  various  Cheshire  saltlields  they  have 
raised  the  price  of  common  salt  from  7s.  Gd.  to  I3s.  Gd.,  butter  salt 
7s.  6d.  to  15s.  C^/.,  Calcutta  salt  from  8*.  &d.  to  It!*.  &d.,  and  handed 
squares  for  domestic  use  from  13s.  Qd.  to  35s.  per  U)\\.— Manchester 
Evening  News,  Sl'ilS9. 


Acid  Production  in  Fkanoe. 

For  the  past  twoyeare  the  quantity  of  sulphuric  acid  produced 
has  lareelv  increased.  Althoueh  the  exportation  in  1888  was 
6,0()0,lJ00"  kilos.  (6,0(10  tons)  less  than  in  1887,  it  was  5,000,000  kilos, 
more  than  in  1SS6.  Much  of  the  chemical  is  used  for  the  manu- 
facture of  superphosphates,  also  quantities  of  acid  at  66°  have 
been  required  for  maKing  melinite.  Pyrites  are  largely  employed, 
Southern  manufacturei-s  preferrin.^  the  Spanish  mineral,  and 
Northern  the  mineral  pyrites,  as  well  as  the  Swedish,  which 
contain  no  arsenic.  The  importation  of  pyrites  was,  in  1886, 
22,000  tons;  in  1887,  24,000;  and  in  1SS8,  30.000;  while  the  ex- 
portation for  the  same  periods  was  23,500. 19,50i>,  and  21,500  tons, 
As  to  sulphur,  IDi.OOii  tons  were  imported  during  the  three  years 
now  considered.  Muriatic  acid  has  experienced  similar  changes, 
the  production  and  importation  havincr  increased  in  183s,  while 
the  exportation  Wivs  about  a  thousand  tons  less  than  the  year 
preceding.— C%*miS^  and  Druggist. 


THE  RAILWAY  AND  CANAL   TTiAFFIC  ACT. 

Board  or  Trade  Notice. 

The  Board  of  Trade  have  estemled  the  period  within  which 
objections  may  be  lodged  against  the  classifications  of  men-handise 
traffic  and  schedules  of  maximum  rates  and  charges  submitted  by 
the  various  railway  companies,  under  the  provisions  of  the  Railway 
and  Canal  Tratfie'  Act,  1888.  The  period,  as  originally  fixed  for 
lodging  objections,  would,  in  the  case  of  the  majority  of  the  railway 
companies,  have  expired  en  or  about  April  9.  It  having  been 
strongly  represented  that  the  period  allowed  was  insufficient,  it 
has  now  been  e.'stendeii  to  the  3rd  of  Juno  next,  before  which  date 
all  objections  a^aiubt  the  proposed  classifications  of  merchandise 
traffic  and  schedules  of  maximum  rates  and  charges  should  be 
transmitted  to  the  Board  of  Tra.de— Standard,  22/3/89. 


A  SUGGESTED  CLASSIFICATION  OF  ChEMICAL  MERCHANDISE, 
AS    APPROVED     BY    THli     ChEMICAL    CoMMITTEE     OF    THE 

Manchester  Chamber  of  Commerce."^ 

The  following   is  the   classification   of    chemical    merchandise 
suggested  by  the  Committee  :— 


Not  slieeted,  loaded. 


—Ironmonger. 


Class  A. 

In  owners"  waggons,  and  at  owners'  risk, 
and  unloaded  by  owners. 

(a)  Minerals  and  all  non-combustible  solid  chemicals,  and  raw 
materials  used  in  the  chemical  and  allied  industries,  in 
bulk,  and  in  quantities  of  not  less  than  four  tons. 

(6)  Liquids,  when  sent  in  vendors'  or  purchasers'  tank-waggons 
in  quantities  of  not  less  than  five  tons. 

(o  )  Such  as  for  example  :— 

Acetate  of  lead. 
Acetate  of  lime. 
Acetate  of  soda. 
Alabaster. 
Alum. 
Alum  cake. 
Alum  waste. 
Alumino-ferric  cake. 
Alumino-silicic  cake. 
Antimony  ore. 
Antimony  ore  waste. 
Antimony  regulus. 
Arseniate  of  soda. 
Arsenic. 
Asbestos. 
Barytes. 
Bicarbonate  of  soda. 


Bichromates. 

Bisulphite  of  soda. 

Black  lead. 

Blanc  fixe. 

Bleaching  powder. 

Blue,  powder  and  stone. 

Bog  ore. 

Boue-ash. 

Bones. 

Bone  waste. 

Boracic  acid. 

Boras. 

Bronze  powder. 

Cake  for  cattle. 

Carbonate  of  ammonia. 

Carbonate  of  lime. 

Carbonate  of  potash. 


*  Note.  — This  classificatio!i  is  also  under  considei-ation  by  tlie 
Chemical  Committee  of  the  London  Oiamber  of  Commerce. 
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L'nrlMtntite  of  taxlii. 

Cnlainine. 

Caustic  polnbh. 

Oiustio  sodn. 

Cement. 

(^emont  st<>ne. 

Chalk. 

Chalk  liint'. 

Clmn'oal. 

China  clay. 

China  8ton<\ 

Chlomte  of  potash. 

Chloride  uf  calcium. 

I'hloridr  of  zviiP. 

Chroiuato  on*. 

Cinnabar  ore. 

Citric  acid. 

Clay. 

Coal  and  caiinol. 

Coal  rindfn). 

Coal  fuel  (iKiIenI  fuol). 

Cobalt  ore. 

Cokt'. 

Colours  and  piKmcnls  (dry). 

Copperaa. 

Copper  ori». 

Copper  precipitatt*. 

Copper  refirulus. 

CoproUtcs. 

Cryolite. 

Culm.  I 

Disinfectini;  powd«T. 

Dross  (mt'tal).  { 

Dyo  liquor  refuse. 

Earth  (rwl).  j 

Emerj'. 

E.ni'ry  dust.  I 

Emory  stone. 

Farinaceous  substances    (such  ' 

as  flour,  starch,  farina,  sago,  ' 

Ac). 
Fuller's  earth. 
GanisUr. 
Otis  carbon, 
(ias  lime. 

Gas  purifying  refuse. 
Guano. 
Gypsum. 
Inftisorinl  earth. 
I  roil  ore. 
Iron  ore  refuse  for  and  fi»«)iu  pis 

puhfyinic. 
Iron  pyrites. 

Iron  salts,  in  crystal  or  powder. 
Kainit.  j 

Lead  lushes. 

Lead  ore.  ! 

Lias  lime.  [ 

Lime.  I 

Limestone. 
Litharge. 

3I»gnesia.  i 

Manganese  ore.  t 

Manur«'  of  all  kinds.  I 

Mill  scnle. 

Mineral  white.  ' 

Muriate  of  ammonia. 
Muriate  of  nmiiganese. 
Muriate  of  potash. 
Nickel  ore. 
Nightsoil. 


Nitrate  of  baryta. 
Nitrate  of  copper. 
Xitn»toi)f  lead. 
Nilralo  of  soilu. 
Nitre  ciiko. 
Ochre. 
Oxalic  acid. 
Oxide  of  iron, 
p.  at. 
ripechiy. 
Pitch  (ci»iil-tar). 
Vlnsler. 
Phisler  stone. 
Phnnbitgo. 
Plumliago  ore. 
Pumice-stone. 
Putty. 
Pyrites. 
Kod  loiul. 

Kcd  and  purple  ore. 
Itock  crystal. 
Rock  phospluitc. 
Ko<*k  salt. 
ll*itten  stone. 
Sal-iiiiunoniuc. 
S;ilt. 

Salt-cake. 
Snltpctrc. 
Scrap  tin. 
Scrap  zinc. 
Silicate  of  soda. 
Silicate  cotton. 
Silver  ore. 
Silver  precipitate. 
Skinntiings  ilux. 
Slack. 

Slag  or  scoriii. 
stag  wool. 
Soapstoiu'. 
Soda. 
Soda-ash. 
Soda  crystals. 
Spar. 
Sulphur. 
Sulphur  ore. 
.StHnrmto  of  potnsh. 
Stiirinalc  of  sotlii. 
Stone  blue. 
Sug-ar  of  lead. 
Sulphate  of  alumina. 
Sulphate  nf  aninioiiiu. 
Sulphate  of  copper. 
Suli)hate  of  iron. 
Sulphate  of  linu-. 
Sulphate  of  potash. 
Sulphate  of  sod:i. 
Talc. 

Tap  or  mill  cinder. 
Tartaric,  acid. 
T<*rra  alba. 
Tin  crystals. 
Tin  ore. 

ritramarine  {see  Dry  colours). 
T'mlicr  {see  Dry  colours). 
Verdigi-ia. 

Whiting  or  whitening. 
White  lead  {see  Dry  colours). 
Zinc  ashes. 
Zinc  ore. 

Zmc  white  {see  Dry  colours). 
&c.,  &c. 


{b)  Liquids  in  owners'  tank  waggons.    Such  as  for  example  :  — 


Anthracene  oil. 

Coal-tar. 

Coal-tar  ereosote. 

Coke-oven  oils. 

Crude  ammotiiaoal  water  (crude 

gas  liquor). 
Concent  riled  gas  water. 


Crude  naphtha. 
Gas-tar. 
Light  oils. 
Muriatic  acid. 
Oil  of  vitriol. 


Class  B. 

In  companies'  waggons  and  at  companies'  risk.    Sheeted  if  and 
when  ne<ressjjry. 

(a)  All  merchaiuUse  from  Class  A  when  securely  piicked  in  bales, 

bags,  casks,  or  drums,  in  consignments  of  not  less  than  foiu* 

tons. 
(6)  Also  all  merchandise  from  Classes  1,  2,  and  3rt,  when  securely 

packed,  in  consignments  of   not  less  than  four  tons  and 

carried  at  owners'  risk. 

Class  C. 

Ill  comiianics'  waggons  and  at  companies'  risk.    Sheeted  if  and 
when  ueCi-ssarj'. 
(a)  .Ml  merchandise  from  Class  A,  in  consignments  of  less  than 

four  tons,  but  not  less  than  two  tons. 
(6)  All  merchandise  from  Classes  1.  *J,  and  3(7,  when  securely 

pucked.  in  consignments  of  less  than  four  tons,  but  not  less 

than  two  tons,  and  carried  at  owners'  risk. 
(c)   Also  all  merchandise  from  Class  I,   when  secureh   packed 

neconling  to  wcU-detine<I  i-egulations,  in  not  less  than  truck 

loa<Is.  and  cflrried  at  ownei-s'  risk. 


CLA88  1. 

In  companies'  waggons  and  at  companies'  risk.    Sheeted. 

(o)  All  solid  merchandise  from  Class  .\,  when  in  smaller  quan- 
tities than  two  tons  but  not  less  llian  five  cwt. 

(&)  All  solid  combustible  cliemical  merchandise  not  giving  olT 
any  intlammablo  vapours  under  or  at  170*^  F.,  securely 
packed  in  bags,  casks,  drumw,  bales,  cases,  or  boxes. 

(c)  Also  all  non-combustible  li(|uid  and  semi-liquid  chemical 
products,  securely  packed  ni  wootlon  aisks  or  in  iron  or 
steel  drums.    Goods  beh.ngiTig  to  Cliuss  I  excepteil. 


(6)  Such  as  for  example: 

Albumen. 

Alkanet  root. 

Aloes. 

Amber. 

Angelica  root. 

Annatto. 

Anthracene. 

Argol. 

Asphaltum. 

Bark. 

Beeswax. 

Bungs  and  corks. 

(Jarbolieacid  (solid). 

Cochineal. 

Coal-tar  colon  i-s. 

Dextrine. 

Divi  divi. 

Dye  woods. 

Fat  (raw). 

Feiuigreek  seeds. 

Fleshings  and  glue  pieces. 

Gal  I  nuts. 

Gambier. 

Gelatin. 

Glucose. 

Glue. 

Gums. 

(iutta-nercha. 

Hair. 

Henipsecd. 

Hides  and  hide  cuttings. 

Hops. 

India-rubber. 

Indigo. 

Isinglass, 


Jlool's  and  horn  waste. 

Hoofs,  horns,  and  horn  tips. 

Horn  piths  or  sloughs. 
I      Ivory. 
I      Ivory  black. 

Ivory  waste. 

Jumper  berries. 

Lampblack. 
I      Myrobalans. 

Oleic  a<'id. 

OrchcUa  weed. 

Piirallin  scale. 

Par.Uliii  wax. 

Petroleum  givase. 

Ralibit  fur. 

Eosin. 

Sealing  wax. 

Seaweed. 

Sheep  dipping  powder. 

Shellac. 

Soap. 

Stearine. 

Sugar. 

Sumac, 

Tallow. 

Turmeric. 

Valonia. 

Vaseline. 

Vegetable  ivory. 

Vegetable  wax. 

Whalebone. 

Woad. 

Yellow  Persian  berries. 
Ac,  &c. 


(c)  Such  as  for  example  :— 

A<'etic  acid. 

Alizarine. 

Alum  water. 

Bisulphite  of  lime. 

Carbiilic  acid  (liquid). 

Colours  (liquid  or  in  paste). 

Distilled  water. 

Dye  extracts. 

Kxtraets  of  tan. 

Ink. 

Iron  liquors  (such  as  nitrate  of 

iron). 
Lemon  juice. 
Lime  juice. 


Lime  water. 
Liquid  amim)nia. 
Logwood  liquor. 
Madder. 

Moi'daiiting  liquors. 
Shecpwasli. 
Siunac  liquor. 
Synip. 
Tin  licpior. 
Tobacco  juice. 
Treacle. 
A'inegar. 
Washing  fluid. 

&c.,  &e. 


Class  2. 

In  companies'  waggons  and  at  companies'  risk.    Sheeted. 

(o)  Combustible  liquids,  not  giving  ofT  any  inflammable  vapour 
ut  less  tlmu  1.5(1^  F.,  packed  in  wooden  casks  or  in  iron  or 
steel  drums. 

{b)  All  returned  empty  packages,  such  as  cnites,  bags,  sacks, 
boxes,  casks,  carboys,  drums,  hampers,  &,c. 

(c)  Also  all  uiiscellaiieons  eollcetioiis  :iu(l  couNit^nments  of  drugs 
nnd  clu-iiiif;ils,  nut  containing  nu\'  corrosive  or  iullummable 
substances,  when  pucked  together  in  hampers. 


(a)  Such  as  for  example  :— 
\'egetable  oils. 
Mineral  lubricating  ails. 
Blacking. 


Glycerin. 

Carbolic  acid  (liquid). 
&c.,  &c. 


cl.\83  ;j. 

('0  .\11  uon-coniliustilile  and  non-corrosive  chemical  hquids,  in 
glass  carboys,  cans.  |ins,  and  jars,  and  in  bottles  securely 
packed  m  casrs,  at  companies'  risk. 

[fj)  Afsoall  merchandisi'  from  Class  5,  when  in  consignments  ot 
not  less  than  two  ions,  and  at  owners'  risk,  subject  to  wcll- 
doflned  rr'guhitious. 
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Class  4. 

All  merchandise  in  this  dass  to  be  subject  to  wcll-dejtned 

regulations  as  to  packages  and  procedure. 

In  companies'  wapfcons.  at  owners'  risk. 
llineral  acids  and  other  corrosive  chemicals  not  giving  off  any 
inflamiuablc    vapours,  in  glass   carbo.vs  or  other  approved 
packaaes.  or  in  bottles  securely  packed  in  cases,  according 
to  well-defined  regulations.    Such  as  for  example  :— 


Proposed  Station  and  Seroice  Terminals. 


.Vrsenic  acid. 
Aquafortis. 
Dipping  acid. 
Fluoric  acid. 
Muriatic  acid. 


Xitric  acid. 
Oil  of  vitriol. 
Phosphoric  acid. 
Sulphuric  acid. 
&c.,  Ac. 


Crude  naphtha. 
\c.,  &c. 

Bisulphide  of  carbon. 
Sc,  &c. 


10 
Miles. 


30        30    I    40    I    30 
Miles.'Miles.|Miles.  Miles. 


vV.  d.    s.  d. 
L.  4  X.  W.  R.v.  Co.. .     1  lOj  2    7i 

L.&T.Ry.Co 1  lOf   2    li 


s.  d.    s.  d.    s.  d. 
3    4}    4    1      4    9J 

3    4i    4    1     4    91 


100    I    200 
Miles.!3Iiles. 


s,  d.  s.    d. 
7  115  14    2} 

7  115114   aj 


There  is  no  "  Service  Terminal  "  proposed  for  this  class.  The 
"Station  Terminal"  at  each  end  is  na^iicd  at  8rf.  per  ton  in  large 
towns  as  defined,  and  6rf.  per  ton  at  any  other  station.  The  large 
towns  on  the  L.  &  X.  W.  Rv.  system  are  London,  Liverpool, 
Bootle,  Manchester.  Salford,  and  Birmingham.  The  large  towns  on 
the  L.  &  Y.  Ry.  system  are  Liven>ool,  Bootle,  JIanchester,  and 
Salford. 

Class  A.     IxCLtiDiKG  Termikal  Chahges. 


10 
Miles. 

20 
Miles. 

30 
Miles. 

40 
Miles. 

iiO        100 
MUes.Miles. 

1 

200 
MUcs. 

L.  &K.  W.  R.v.  Co... 

s.d. 
2    0 

».  d. 

2  10 

s.d. 
3    8 

s.  d.  1  «.  d. 
4    6     5    4 

s.  d. 
8    Si 

?.  d. 
14    8i 

Midland  By.  Co 

2  n 

3    S 

4    85 

5    4     5  115 

8    05 

12    2} 

G.W.  Ey.Co 

2    71 

3    8 

4    Si   S    4 

6Ui 

8    05 

12    2i 

L.&T.E.v.Co 

2    0 

2  10 

3    8     4    6 

5    4 

8    55 

14    85 

M.S.  AL.Ry.  Co.... 

2  n 

3    8 

4    85   5    4 

1 

5  115:  8    05 

1 

12    25 

Station. 


Servic/!. 


Large    ,     Other    .    Large 
Towns.     Stations.     Towns. 


Other 
Stations. 


Class  5. 

All  merchandise  in  this  class  to  be  subject  to  well-dtfined 

regulations  as  to  packages  and  procedure. 

In  companies'  waggons  at  owners'  risk. 

(o)  All  volatile  inflammable  liquids  giving  off  inflammable 
vapours  at  temperatures  between  73^  F.  and  150'  F.,  packed 
in  wooden  casks  or  in  iron  or  steel  drums. 

(i)  All  volatile  inflammable  liquids  giving  oH"  inflammable 
vapours  under  a  temirerature  of  73'  F.,  but  not  commencing 
to  boil  below  160°  F.,  packed  in  wooden  casks  or  in  iron  or 
steel  dnims. 

(c)  Also  all  volatile  inflammable  liquids  boiling  below  a  tempera- 

ture of  160'  F.,  in  iron  or  steel  drums  only. 

(a)  Such  as  for  example  :— 

Solvent  naphtha.  I     Toluol. 

4c.,  &c. 

(d)  Such  as  for  example  :— 

Benzol. 
Benzoline. 
(c)  Such  as  for  example  :— 
Gasoline. 
Ether. 

Criticisms  or  suggestions  for  amendment  should  be  addressed 
either  to  Mr.  George  E.  Davis.  5  John  Dalton  Street.  Manchester 
(Honorarv  Secretary  of  the  Chemical  Committee  of  the  Manchester 
Chamber'of  Commerce),  or  to  Mr.  Kenrick  B.  Murray,  Botolph 
House.  Eastcheap,  E.C.,  Secretary  of  the  London  Chamiier  of 
Commerce. 

The  new  Peoposed  Kailway  Kates. 

In  order  to  facilitate  comparison  of  the  new  proposed  railway 
rates  vntb  those  at  present  in  force  for  specific  substances,  and 
also  with  the  classification  approved  by  the  Chemical  Committee  of 
the  Manchester  Chamber  of  Commerce,  we  have  calculated  the 
cost  of  carriage  of  merchandise  of  each  class  from  the  Schedule  of 
Maximtun  Rates  deposited  with  the  Board  of  Trade  by  five  of  the 
leading  companies. 

The  station  and  service  terminals  have  been  reckoned  as  com- 
prising one  large  town  and  an  "other  place,"  so  that  if  both 
terminals  were  large  towns  the  charges  would  be  slightly  more 
than  are  indicated  in  the  tables. 


Class  A.     Slack.     Inclcdixg  Tekmixal  Charges. 


L.  &  X.  W.  Ry.  Co 

s.  d. 

0    s 

s.  d. 
0    6 

Nil. 

NiK 

Slidland  Rv.  Co 

0   s 

0    8 

0    6 
0    G 

Nil. 
Nil. 

Nil. 

G.  W.E.v.Co 

Nil. 

L.&T.E.v.Co 

0    8 

0    6 

Nil. 

Nil. 

M.S.&L.  Ey.Co 

0    8 

0    0 

Nil. 

Nil. 

Class  B.    Ixclubing  Terminal  Chaeges. 


10         20 
Miles.  Miles. 

1 

30 
Miles 

40 
Miles. 

50        100        200 
MUes.  Uiles.  Miles. 

1           1 

L.iX.W.  Ey.Co.. 

«.  d.\  s.  d. 
3     5      5    1 

6    4 

«.  d.   s.  d.  Is.  d.'  ».  d. 
7    7     8    7513    0   21    4 

Midland  Ey.  Co 

3     5      4    S5 

5    6 

6    4     7    3  ,10    SS  16    85 

G.  W.  E.v.  Co 

3    5     4    8 

6  11 

6    9 

7    7   10    85  16  115 

L.iY.  E.v.Co 

3    25   4    55 

S    « 

6    65   7    7    11    9   20    1 

M.  S.  4  L.  Ey.  Co.. . 

3    5:48 

5  11 

6  115 

8    1  ,11    2417    55 

1           1 

Proposed  Station  aiid  Service  Terminals. 


Station. 


Service. 


Large 
I  T0WU8. 


Other        Large 
StatioiLs.  i  Towns. 


s.  d. 


s.  d. 


Other 
Stations. 


L.  i  X.  ^•.  E.v.  Co.  ... 

0 

0     9 

Nil. 

Nil 

Midland  Bv.  Co 

0 

0     !» 

Nil. 

Nil. 

n.  W.  E.v.  Co 

0 

0   n 

Nil. 

Nil. 

L.&Y.  Ey.Co 

0 

0   9 

Nil. 

Nil 

M.  S.  &  L.  E.V.  Co 

0 

0  9 

Nil. 

Nil 

Class  C.     Including  Terminal  Charges. 


10     1     20         30 
ililes.  Mlles.!Miles. 

i 

40 
Miles. 

50 
Miles. 

100 
MUes. 

200 
Miles. 

L.  &  X.  \V.  By.  Co. . 

s.  d. 
5    7 

s.  d. 

7    S 

«.  d. 
9    4 

s.  d. 
U    0 

s.    d. 
12    55 

s.  d. 
18    1 

«.  d. 
23    6 

Midland  By.  Co 

5    7 

7    3 

8  11  jlO    2 

11    5 

15    7 

2S11 

G.W.  E.v.  Co 

5    7 

7    3 

8  11 

10    2 

11    5 

15    7 

23  11 

L.  &  Y.  Ey.  Co 

5    7 

7    8 

9    4 

11    0 

12    55il9    9 

34    4 

M.S.  &L.  R.v.  Co.... 

5    7 

7    3 

8  11  jlO    2 

11    5  -15    7 

23  11 

Proposed  Station  and  Service  Terminals. 


Station. 


Service. 


Large 
Towns. 

Other 
Stations. 

Large 
Towns. 

Other 
Stations. 

L.&X.W.  Ey.Co 

s.d. 
1    3 

s.   d. 
1    0 

0  ;i 

s.    d 
0    G 

Midland  Ry.  Co 

1    3 

1    0 

0     !) 

0    G 

G.  W.  Ry.  Co 

1    3 

1    0 

0   9 

0    6 

L.&Y.  By.  Co 

1    3 

1    0 

0  9 

0    6 

M.S.&L.  Ey.Co 

1    3 

10 

0    9 

0    6 
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Class  1.    Inclvdino  Terminal  Charges. 


10     '     80    I     .'iO         40         .'iO        10(1        200 
MUes.  Mil('9.I.Milt's.  Miles.  Miles.  .Miles.  .Miles. 


L.AN.W.  Ry.Co... 

«.  d.    t.  d.    t.  d. 
8    6  11    0  13    1 

16    2 

».  rf. 
16  10 

».d. 
23    6 

».  d. 
.10    0 

Midland  R}-.Ca.... 

8    C  10    41 12    3 

1           1 

13    SI 

16    2 

30    41 

30    9i 

G.W.  Ry.Co 

8    6  10    7   12    S 

U    \ 

1«    0 

22    3 

■H    9 

L.  4  Y.  R.r.  Co. 

8    a  |11    0   tS    1 

13    2 

10  10 

25    2 

»  10 

M.S.  4  L.R.V.CO.... 

8    0  10    7   12    8    11     I 

1           1 

18    0 

:;;;   :) 

3t    9 

Proposed  Station  and  Sfveiee  Teriiiinah. 


Station. 


Service. 


Lanro 
Towns. 


Other        Large 
Stations.    Towns. 


Other 
Stations. 


L.  4N.  W.  Ry.Co.. 

Midland  Ry.  Co 

G.W.  Ry.Co 

L.4Y.Ry.Co 

H.  R.4L.  R.T.CJ.. 


».  d. 

2    0 

s.   d. 
1     6 

s.   d. 
1    « 

2     0 

1     U 

1     0 

2     0 

1     0 

1     0 

2    0 

1    8 

1    G 

1      " 

1    6 

1  e 

s.  d. 

1  0 

1  0 

1  0 

1  0 

1  0 


Class  2.    I 

.NCLUUING 

rBUMINAL 

Chakoes. 



10 
Miles. 

».  d. 

9    2i 

n    2i 
9    5 

a  s\ 

9    2i 

20 
Miles. 

30 
Miles. 

Miles. 

30 
Miles. 

100 
Miles. 

201) 
Miles. 

L.  4N.W.Ry.Co... 

Midland  R}-.  Co 

G.W.  Ry.Co 

L.  4Y.  Ri-.Co 

M.S.4L.  Ry.Co.... 

*.  d. 
11  11 

11    3! 

11  11 

11  11 

11    « 

».  d. 

11     2J 

13     4i 
11    5 
It    2S 
IS    9J 

a — 

*.  d. 
16    6 

15  01 

16  6 
IG    G 
15    g 

... 

18     7 

le  si 

18    7 
17    6i 

».  d. 

27    4 

22  Hi 
26  11 
29    0 
24  10 

».  d. 
U    0 

35     5J 

43    7 

49  10 

35    6 

Proposed  Station  aTid  Service  Terminals. 


Station. 


Large 
Towns. 


Other 
Stations. 


L.  iN.  \V.  Ry.Co 

3Iidland  Ry.  Co 

G.W.  Ry.Co 

L.  4  Y'.  Ry.  Co 

M.  8.  4  L.  Ry.  C.> 


*. 

</. 

^ 

0 

a 

i\ 

3 

n 

0 

0      i 

o 

0 

s.  a. 

1  u 

1  G 

1  n 

1  « 

1  B 


Service. 


Largo 
Towns. 


s.  d. 

1  !i 

1  9- 

1  9 

1  9 

1  9 


Other 

Stations. 


s.  </. 

1  3 

1  3 

1  3 

1  3 

1  .) 


Class  3.    Including  Terminal  Charges. 


10 
Miles. 

20 
Miles. 

SO 
Miles. 

40          50     1    100 
Miles.  Mile8.iMile8. 

1 

200 
Miles. 

L.  4X.  W.  Ry.Co... 

».  d. 
9  11 

s.  d. 

12  10 

s.d. 
15    Oj 

8.   d.    K.  d. 

18     3    2J     9 

s.  d. 
:u    7 

s.  d. 

52    5 

Midland  Ry.Co 

9  11 

12    2i 

14     0 

16     4!  13     .". 

25    ui 

to    1i 

G.W.  Ry.Co 

10    4 

IS    3 

16     2 

18    8 

21    2 

■11    7 

52     -< 

L.  4  Y.  Ry.Co 

9  11 

12  10 

IS    6i 

18    S 

20    9 

13    3 

m  3 

M.  8.4  L.  By.  Co.... 

8  11 

12    S 

14  11 

17    H 

19    6 

27  10 

44    6 

Proposed  Station  and  Service  Terminah. 

Station. 

Service. 

Large 
Towns. 

Other 
Stations. 

Large 
Towns. 

Other 
Stations. 

1 

.«.    (1. 
L.&X.W.  Ry.Co 2    0 

Midland  Ry.  Co 2    0 

G.W. Ry.Co 2    0 

L.JiY'.Ry.Co 2    0 

M.  S.  and  L.  Ry.Co 2    0 

.«.   <l. 
1     0 

1     G 

1     li 

1     U 

1    6 

s.    ,1. 
2     U 

2     0 

2     0 

2     0 

2    0 

S.     tl. 

1    « 
1    U 
1    » 
1     G 
1    6 

Class  4.     Including  Tkkminal  Charges. 


10        20 
Miles.  Miles. 

30 
Miles. 

40 
Miles. 

60 
M'lcs. 

inn 

Miles. 

200 
Miles. 

L.&N.AV.  Ry.Co... 

».  d.    s.  d. 
11    7   U  U 

».  d. 

18    Oi 

s.  d. 
21    2 

s.  d. 

24    1 

s.  d. 
37    0 

s.d. 
02    0 

Midland  Ry.Co 

11    7   14    0 

1 

17    6 

19  11 

22    6 

30    9 

47    6 

G.W.  Ry.Co 

12    n    15    4 

18    8 

21    7 

24    6 

37    0 

62    0 

I..  &Y.  Ry.Co 

U    7    14  11 

18    Oi 

21    2 

24    1 

38    8 

67  10 

M.  S.4L.  Ry.  Co.... 

11    7    14    6 

17    5 

20    14 

22    10 

23    2t'50  llj 

1 

Proposed  Station  and  Service  Terminals. 


Station. 


Service. 


LarRi'        Other    i    Large    i    Other 
Towns.   !  Stations.     Towns.     Stations. 


L.&N.W.  Ry.Co 

Midland  Ry.Co 

G.  W.Ry.Co 

L.  &  Y.  Ry.  Co 

M.S.&L.Ry.Co 


s.    d. 

2    0 

s.  a. 

1     6 

s.   d. 
2     9 

2     0 

1    0 

2    9 

2     0 

I    6 

2    9 

2    0 

1    6 

2    9 

2    0 

1    6 

2    9 

s.  d. 

2  0 

2  0 

2  0 

2  0 

2  0 


Class  5.    Including 

rEKMINAL 

Charges. 

10 

Miles. 

20 
Miles. 

30     !    40         60 
Miles.iMiles.  MUes 

1 

100       200 
Miles.  Miles. 

i 

h.&  N.  W.Ry.Co... 

s.d. 
13    8 

s.   d. 
17  10 

s.  d. 

21    7 

a.  d. 
25    4 

s.  d.  1  F.  d, 
28    8    «    8 

s.  d. 
72  10 

Midland  Ry.Co 

13    8 

17    0 

20    4 

23    3 

2G    2  '38    8 

63    8 

G.W.  Ry.Co 

13    S 

17    5 

21    2 

24    6 

27  10  '42    5 

71    7 

L.&Y'.Ry.Co 

13    3 

17    0 

20    9 

24    6 

37  10  44    0  77  10 

M.  S.  4  L.  Ry.  Co.  . . 

13    3 

16    4i 

19    6 

22    5 

•25    4  37  10  62  10 

Proposed  Station  and  Service  Terminals. 


Station. 

Service. 

Largo 
Towns. 

Other 
Stations. 

Large 
Towns. 

Other 

Stations. 

L.&N.  W.Ry.Co 

Midland  Ry.Co 

G.  W.  Ry.  Co 

L.  &  Y.  Ry.  Co 

M.  S.  4L.  Ry.  Co 

s.   d. 
2    0 

2    0 

2     0 

2     0 

2    0 

s.   d. 
1    G 

1« 

1    G 

1    6 

s.   d. 
3    6 

3    G 

3    6 

3    0 

3    6 

s.  d. 

2    6 

2    0 
2    0 
2    6 
2    0 
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THE  JOUBNAL  OF  THE  SOCIETY  OF  CHEMIOAIi  INDUSTRY.     [March  so,  1889. 


SPECIMEN  DIAGRAM  OF  THE  PROPOSED  OLD  AND  NEW  MAXIMUM  BATES. 


Existing  Maximum  Rates  in  force  on  the  North-Eastekn  Railway  Act,  1854^a(  pe/ice  per  ton  per  mile,  covering 
Road  Toll,  use  of  Waggon,  Locomotive,  and  every  expense  incidental  to  such  conveyance  ;  the  proposed  Rates  here 
given  are  inclusive  of  the  same. 

Classification  in  Speciat.  Act. 


.\t  Pence 
jter  Ton  per  Mile. 


Manure. 


Lime, 
Lime- 
stone. 


Iron- 
stone, 
&c. 

Lead 
Ore. 

Hides, 
Sugar. 

Dye- 
Woods. 

Earthen- 
ware. 

Metals, 
except 
Iron. 

Coal 
and 
Coke. 

Drugs 
and 

Manu- 
factured 
Goods. 


Existing  rates  for  goods  carried 

under  20  miles 

1 

Esistinp  rates  for  ^oods  caiTied 
£0  miles  and  over,  for  whole 
distance 

Existinc:  rates  for  goods  carried 
above  30  miles 

Existing  rates  for  goods  carried 
under  40  miles,  and  intended 
for  shipment 

Proposed  new  rates  for  goods 
carried  first  10  miles 

Proposed  new  rates  for  goods 
carried  next  20  miles 

Proposed  new  rates  for  goods 
carried  remainder  of  distance 
— say  10  miles— so  as  to  make 
40  in  all 


d. 

1-60 


d. 
1-50 


.3-80 


8-28 


2-83 


d. 
2-0 


8'20 
1-73 


1-48 


d. 
2-0 


1-50      I      1-50 


6-10 


d. 

d. 

d. 

2-75 

2-75 

2-75 

2-0 

2-0 

2-0 

10-70 

0-0 

12-40 

5'56 

4-83 

6-30 

4-86 

4-0 

5-47 

d. 


d.  d. 

1-75       i      3-50 


2-0  1-50       ■       3-0 

1-0 

I       1-50 
I 

3-20  14-10 

j       1-73      I      V 
1-4S       i       B-8 


iHoutlblp  ^attnt  iti'sst. 


•  The  dates  given  are  the  dates  of  the  Official  Journals  in  which  acceptances  of  the  Complete  Specifications  are  advertised.  Complete 
Specifications  thus  advertised  as  accepted  are  open  to  inspection  at  the  Patent  Office  immediately,  and  to  opposition  within  two 
months  of  the  said  dates. 


I.— GENERAL   PLANT,   APPARATUS,  and 
MACHINERY. 

APPLICATIONS. 

2806  A.  Waldbauer,  London.  Centrifugal  apparatus  for  con- 
tinuously washing,  dyeing,  drying,  inipregnatmg.  and  otherwise 
treatingVarious  materials  and  fabrics.    February  18. 

28.37.  Clement,  Baron  of  Beclitolsheim,  Loudon.  Centrifugal 
separators.    February  18. 

3016.  Sir  B.  Sauiuclson,  Bart.— From  G.  Mattel,  Italy.  Separating 
liquids  of  two  different  densities.    February  20. 

3066.  W.  S.  Squire.  Machinery  for  Hie  separation  of  solid  matters 
from  liquids,  and  for  washing  out  and  exhausting  tlie  solid  matters 
so  separated.    February  21. 

3208  P  Pierrard.  A  method  and  apparatus  for  determining  the 
density  of  fibrous,  porous,  or  pulverulent  substances,  and  application 
thereof  in  valuing  wool  and  other  textile  materials.    February  22. 

3306.  S.  P.  Thompson.  Improvements  in  polarimeters  and  sac- 
charimeters.    February  25. 

3311.  D.  C.  Mackenzie.     Apparatus  for  evaporating,  condensing, 

distilling,  drying,  and  heating  solid  and  liquid  matter,  for  chemical, 

pharmaceutical,  and  other  purposes.    25  February. 

3317.  W.  Simnis  and  E.  Houghton.    Gas  furnaces.     February  25. 

364-1.  J.  J.  Meldruiu.    Apparatus  for  distributing  air  or  gases  to 

liquids.    Comijleto  Specification.    March  1. 

3705.  R.  Hollingdrake.  Chilled  fire-bars,  designed  for  burning 
smoke  for  furnaces  of  all  descriptions.    March  2. 

3736.  M.  J.  E.  Vassel.  Apparatus  for  filtering  liquids,  or  for  pre- 
paring extracts  from  substances.    March  2. 

3753  O.  M.  Row.  Apparatus  for  condensing  steam  or  other 
vapours,  applicable  also  for  heating  or  cooling  fluids.    March  4. 


3778.  C.  W.  Guy.  Tubes  or  hollow  vessels  for  cooling,  heating, 
and  evaporating  bquids.    March  4. 

3779.  C.  W.  Guy.  Tubes  or  hollow  vessels  for  cooling,  heating, 
and  evaporating  liquids.    March  4. 

3963.  W.  Prickarts.  Improvements  in  and  relating  to  reverbera- 
tory  and  roasting  furnaces,  or  the  like.  Complete  Specification. 
March  6. 

4164.  C.  W.  Guy.  Improvements  in  evaporating  apparatus. 
March  9. 

4228.  P.  de  Mol  and  A.  Gerken.    Filters.    March  11. 

4340.  B.  Halpin  and  P.  AV.  Willans.  Means  and  apparatus  for 
condensing  steam.    Jlareh  12. 

435t.  E.  B.  Parnell.    Calcining  furnaces.    March  12, 

4<)12.  J.  Hibbert  and  B.  T.  Hawortli.  Improvements  in  pump 
valves  and  other  valves,  particularly  applicable  to  valves  subjected 
to  acid  or  chemical  action.    March  10. 

46-20.  .1.  L.  Fletcher.  Apparatus  or  means  for  separating  solid 
from  liquid  matter.    March  16. 

COMPLETE  SPECIFICATIONS  ACCEPTED.' 

1888. 

4*589.  A.  Rathlione.  Apparatus  for  cooling,  heating,  and  condens- 
ing fluids.    February  27. 

48.51.  J.  K.  Kilbouni.  Compression  pumps  tor  gaseous  fluids. 
March  6. 

5418.  "SV.  Schmidt.  Method  and  apparatus  for  cooling  and  con- 
densing vapours.    February  27. 

6312.  R.  Shackleton.  Method  and  ajiparatus  for  superheating 
steam.    February  27. 

5829.  AV.  Fairclough.  Means  for  automatically  removing  scum, 
impurities,  and  deposits  from  boilers,  separators,  filters,  &c.  Fe- 
bniary  27. 
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6(H7.  O.  Iinray.— From  P.  P.  Arios.  Apparnti\s  for  heating 
liquids,  or  maintaining  thom  at  a  cvrtain  tomporaturo.  Fo- 
bninry  27. 

0131.  W.  Siiiitti.  Marliino  for  auitating  or  mixing  solid  and 
liquid  sulkstanct'S.    Mari'li  IM. 

(iSai.  O.  E.  Bervnil.    Means  for  flltcriiwt  liquids.    March  «. 

687*.  F.  D.  Volt.  Apparatus  (or  use  as  nitort  or  (liter  stands. 
March  id. 

70i;i).  I.  S.  .M.Oourall.  J.  T.  McDoupill,  U.  K.  Hartley,  and 
T.  Supleii.  Apimnitus  for  makinif  bisulphites,  .tc.  for  Iho  treat- 
ment of  wihkI  puin  and  uther  lllirous  miiterials,    Mareli  20, 

188!l. 

2c>3rt.  W.  Sayer.  .\pparatus  for  forcing,  exhausting,  or  piimpinK 
air,  gaMs,  liqiiidN,  .^c.    March  20. 


II.— FUEL,  GAS,  AND  LIGHT. 

APPLICATIOXS. 

201  k.  J.  T).  .\ven'll.  Apparatus  iinil  process  for  manufaeturink- 
Kas.    Complete  Specilicatiun.    Fel)rU!iry  lit. 

2IWt.  U.  Itate.  A  new  nietliod  of,  and  applianee  for  intensifying 
the  liKhl  of  iTHs,  oil,  nml  other  illuiinniitinK  media.    February  lit. 

soils.  .\.  MeUon):all.  Improvements  in  the  eontinuous  liriuR  of 
retorts  for  pas  niakinc,  for  bituminous,  mineral,  shale,  or  peat 
distillation,  and  other  like  purposes.    Fe\)ruary  21. 

."51.17.  W.  C.  Owston.  Improvements  in  the  process  of  and 
apparatus  for  mimufaeturing  water  ir.is.    FebrutU'y  21. 

;(201.  J.  Sawyer.    Improvements  in  flre-liKliters.    Februai'y  22. 

a2ia.  J.  Jontcnsen.  An  improvement  in  the  manufiujture  of 
flre-lightcrs.    February  22. 

52.17.  R.  X.  Jlelsom.  Producine  heating  gas  by  moans  of  a  hollow 
metal  ball  and  pottery  plate,  entitled  a  "perforated  atniosplieric 
gaii  ra<liatinK  sphere  and  absorbent  amalgam  plate."    February  2."i. 

.Sitiil.  G.  K.  Hislop.  Improvements  in  apparatus  for  charging 
gas  proihieers  aiul  pas  or  shale-oil  retort  furnaces  with  hot  residual 
coke.    February  2'!. 

:HS.3.  a.  C.  Jeffrey.  Improvements  in  tin?  nietho<l  of  preparing 
blocks  from  coal  for  fuel  and  other  iiurposes,  and  for  utilising  the 
waste  and  dross  of  shale,  coa!  and  coke.    February  27. 

3-U»8.  W,  R.  Hutton.  Improvements  in  making  briquettes  as  a 
fuel  for  household  and  other  purposes.    February  27. 

31136.  J.  Channon.    Improvements  in  flre-lighters.    JIarch  6. 

.S982.  C.  ^loldenhauer  and  \V.  Le.vhold.  Improvements  in  the 
mechanical  revivillcation  of  gas  purifyine  masse:t.    March  7. 

3tWH.  J.  O.  O'lJrien.— From  W.  Underwood.  Improvements  in  the 
manufacture  o(  blocks  of  fuel  from  granulated  or  pulverised  coal. 
March  7. 

lOlO.  E.  L.  Staccy.  An  improved  fire-lighter,  and  machinery  for 
manufacturing  the  same.    March  7. 

4124.  J.  Slactear.  Improved  means  of  increasing  the  luminons- 
ness  of  ignited  gas.    March  H. 

41118.  \V.  Parlby.  An  improved  instrument  for  clearing  gas-retort 
ascension  pipes.    March  y. 

4170.  J.  W.  Spencer.    Improvements  in  gas  generators.  March  !>. 

42SX.  X.  Besson.  Improvements  in  the  manulacturc  of  fuel. 
yi»Tv\\  12. 

H^Jit.  p.  \V.  Harbord.  Improvements  in  the  manufacture  and 
Hppliration  of  water  wis  for  metallurgical  and  other  purposes. 
.March  14. 

4*>*4.  F.  Siemens.  Improvements  in  regenerative  gas  furnaces 
and  producers.    March  l(i. 


COMPLETE  SPECIFICATIONS   ACCEPTED. 

1888. 

S967.  A.  Bnn.  Apparatus  for  eitraction  of  oxygen  and  nitrogen 
from  atmospheric  air.    March  20. 

■i:j72.  W.  Foulis  and  K.  J.  Liversedge.  ]\Ianu(acture  of  gn.s,  and 
apparatus  therefor,    March  0. 

t>4M.  E.  Brook.    Gas  producers.    March  (i. 

6514.  A.  Wilson.    Gas  producers.    March  13. 

6««3.  C.  H.  MowU.  Composition  of  artificial  or  block  fuel. 
March  13. 

7219.  H.  Williams.    Artillcial  fuel.    March  20. 

7961.  8.  Chandler,  sen.,  S.  Chandler.jun.,  and  J,  Chandler.  Wash- 
ing and  scrubbing  giLs.  and  apparatus  therefor.     March  f!. 

1-4,585.  W.  M.  Johnsen  and  .1.  .lorirensen.— From  TnifarildliuKsak- 
tibolaget  Victoria  Nykoping.    An  improved  lire-lighter.    March  G. 

17,ML  G.  R.  BUke.    A  firo-lighter.    ilarcb  6. 


IIL— DESTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS,  Etc. 

APPLICATIONS. 

.tOtfS,  A.  M.  MeDougall.    Sco  CIilss  II. 

4507.  W.  Young  and  G.  T.  IJeilby.  Iinprovoments  in  the  distilla.. 
tion  of  mineral  oils,  and  in  the  apparatus  employed  therofor. 
Man-h  lii. 


IV.— COLOURING  MATTERS  and  DYES. 

APPLICATIONS. 

2941.  T.  R.  Shillito.— From  .1.  R.  Goigy,  Switzerland.  Production 
of  a  new  violet  dye  or  colouring  matter.    February  19. 

3048.  I.  Levinstein.  Improvements  in  the  mimufacturo  of  red 
colouring  matters  suitable  lor  dyeing  and  printing.    February  20. 

3:S.'i3.  T.  R.  Shillito.  -From  .1.  R.  Oeigy  and  V,o.,  Switzerland. 
Production  of  triphenylmctluin  colours  dyeing  with  the  aid  of 
mordants.    I''ebruary  2.'j. 

31-H.  C  Dreyfus.  The  manufacture  or  production  of  a  colouring 
matter  or  dyc-stiitf  from  phenolphthalein.    February  20. 

.'1.529.  B.  Willcox. —  From  The  Farlienfabriken  vormals  F.  Bayer 
and  Co.,  Germany.  Improvements  in  the  manufacture  or  pro- 
duction of  induliues  or  inilnline-like  dye-stuffs.    February  27. 

3tJ2S.  A.  Bang. — From  Messrs.  Dahl  and  Co.,  Prussia.  New  dye- 
stuffs,  and  the  production  of  the  same.     March  1. 

3trt2.  T.  Hoiliday  and  E.  M.  Mundviller.  Improvements  in  the 
manufacture  or  production  of  bisulpho  acids  of  bota-naphthol. 
Mandl  1. 

4404.  S.  Meyer.  An  impnived  manufacture  of  iiara-dioxybenzol 
in  yellow  stable  crystals.    Complete  Siieciticalioii.    March  13. 

45,39.  E.  Eiscumann  and  A.  Arche.  Improvements  in  the 
manufacture  of  jiicrio  iicid.    March  l.'j. 

4565.  H.  H.  Leigh.— From  R,  Ci.  Williams,  Improvements  in 
colouring  matters.    March  15. 


COMPLETE  SPECIFICATION  ACCEPTED.^ 

1888. 

."iOOii.  f.  D.  Abel.— From    The   Actien    Gesellschaft    fiir    Anilin 
Fabrikation.    JIanufacture  of  blue  colouring  matters.    Mai-ch  6. 


v.— TEXTILES,  COTTON,   WOOL,   SILK,  Etc. 

APPLICATIONS. 

3023.  G.  F.  Priestley.  A  new  or  improved  machine  for  dressing 
silk  waste.    February  20. 

3164.  S.  Cooper  and  T.  Cooper.  Improvimients  in  apparatus  to  be 
employed  in  the  manufacture  of  "  wood  wool."    February  22. 

320S.  P.  Pierrard.    See  Class  I. 

4447.  G.  W.  Robertson,  D.Black,  and  J.  McGlashan.  Improve- 
ments in  the  treatment  of  vegetable  fibrous  material  to  obtain  fibre 
therefrom,  and  in  apparatus  therefor.    March  14. 

COUPLETS  SPECIFICATIONS  ACCEPTED. 

1888. 

7024.  E.  H.  Hargraves.  Fiuishiiig  cotton  goods  and  other  fabrics. 
March  II. 

13,951.  D.  Nicoll.  Manufacture  and  application  of  waterproof 
faijrics.    February  27. 

1889. 

1172.  W.  Mather.  Apparatus  for  treating  textile  materials  with 
liquids,  gases,  or  va|x)urs.    March  13. 
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VI.~DYEING,   CALICO   PRINTING.  PAPER 
STAINING,  AND  BLEACHING. 

APPLICATIONS. 

2806.  A.  Waldbauei'.    See  Class  I. 

2[»S4.  T.  Injcham.  Improvements  in  dveiiig  mixed  woven  fabrics. 
February  20. 

3105.  E.  Beiitz,  C.  Edmeston.  A.  Edmeston,  and  E.  Grether. 
Improvements  in  bleaohinp,  seourincr.  or  dyeing,  or  otherwisfi 
treating  textile  fabrics  and  warps  or  yarns,  and  in  machinery  and 
arrangements  for  the  purpose.    February  21. 

3257.  S.  Spencer  and  R.  Holt.  Improvements  in  apparatus  for 
sizing,  bleachine,  soaping  and  dyeing  warps.     February  23. 

3291.  J.  Imray.— From  La  Soci<^'t6  Anonyme  des  Mati^res 
Colorantes  et  Produits  Chimiques  de  St.  I'enis,  France.  An 
improvement  in  indigo-dyeing.     February  33. 

3312.  T.  HoUiday.  Improvements  in  dyeing  cotton  or  other 
vegetable  fibre.    February  25. 

3313.  T.  Holliday.  Improvements  in  dyeing  cotton  or  other 
fibres  black  with  aniline.    February  25. 

3637.  J.  Ballanlyne  and  G.  Lamb.  Improvements  in  apparatus 
for  washing,  scourine,  bleaching,  dyeing,  and  drying  wool  or  other 
fibrous  materials  and  yarns.    March  1. 

3fi39.  H.  W.  Brown.  Improvements  in  apparatus  for  dyeing 
yams.    March  1. 

37-U.  S.  S.  Boyce  and  G.  E.  Armstrong.  Improvements  in  ap- 
paratus for  washinsf,  dyeing,  ble:iching,  and  otherwise  treating  fibrous 
materials  and  piece  gootls.     March  2. 

3934.  B.  Willcox.— From  Tho  Farbenfabriken  vormals  F.  Bayer 
&  Co.,  Germany.  Improvements  in  or  connected  with  the  dyeing 
and  printing  of  animal  and  vegetable  tibres.    March  6. 

3993.  E.  Barlow.    An  improved  indigo-dyeing  machine.    March  7. 

4522.  J.  Gatngee.  Improvements  in  chambers  for  bleaching 
drying,  or  disinfecting  clothes  or  other  soods.    March  12. 

43Ht5.  T.  Holliday.  Improvements  in  the  method  of  production 
of  fabrics  dyed  black,  composed  partly  of  animal  and  partly  of 
vegetable  fibres.    March  13. 

4514.  A.  T.  Clay.  A  new  or  improved  machine  for  blowing  or 
steaming,  boiling,  cooling,  scourimr,  and  dyeing  woven  fabrics. 
March  15. 

4602.  H.  A.  Seegall.    /9ee  Class  XIII. 


COMPLETE  SPECIFICATIONS  ACCEPTED. 

1888. 

6029.  H.  Gross,  London.    Process  for  dyeing  cotton.    March  13. 
18,517.   H.    F.    Lippett.      Hollow  perforated   tubes  for   dyeinff, 
bleaching,  or  otherwise  treating  yarn  in  cops.    February  27. 


VII.— ACIDS,   ALKALIS,   and   SALTS. 

APPLICATIONS. 

3071.  J.  S.  MacArthur.  Improvements  in  obtaining  cyanides 
from  residuary'  liquors  formed  in  chemical  processes.    February  21. 

3072.  J.  S.  MacArthur.  Improvements  in  obtaining  cyanides 
from  residuarj'  liquors  formed  in  chemical  process^^s.    February  21. 

333S.  A.  CoUingridge.— From  V.  Cornet  and  A.  Jones,  France. 
Improvements  in  the  manufacture  of  common  salt,  and  in  the 
construction  of  appliances  for  effecting  the  same.    February  25. 

3407.  A.  Campbell  and  W.  Boyd.  Improvements  in  and  cou- 
ne-cted  with  the  obtainment  of  chlorine  and  sulphate  of  lime. 
February  26. 

3757.  T.  B.  Saunders.  Improvements  in  the  method  or  process 
of  treating  or  utilising  the  spent  or  residual  liquid  formed  in  the 
in-oeess  of  cleaning  iron  or  steel  with  hydrochloric  acid.    Mai-ch  4. 

3792.  S.  Daw.  A  method  of  treating  waste  pickle  produced  in 
tin,  feme,  and  black-plate  manufacture.    March  4. 

4037.  J.  B.  Hannay.  An  improved  process  and  apparatus  for  the 
manufacture  and  transport  of  liquid  chlorine.     March  7. 

4195.  F.  MiUilenbruch.  A  process  for  producing  monocarbonate 
of  calcium.    March  9. 

42.30.  H.  W.  Deacon  and  F.  Hurter.  Improvements  in  the  manu- 
facture or  production  of  hydrochloric  acid,  and  in  the  treatment  of 
bisulphate  of  soda  produced  in  the  said  manufacture.    M  arcli  11. 

4286.  J.  Winskill,  jun.  An  improved  construction  of  kiln  for 
burning  limestone.    Complete  Specificatiun.    March  12. 

4316.  E.  Carez.  Improvements  in  the  manufacture  of  ammonium 
nitrate.    March  12. 

4325.  G.  E.  Carleton.  Improved  method  and  apparatus  for  the 
calcination  of  limestone.    Complete  Specification.     Marcti  12. 

4417.  W.  L.  Wise.— From  Messrs.  Solvay  and  Co.,  Belgium.  Im- 
provements in  the  manufacture  of  anhydrous  chloride  of  magnesium, 
and  in  the  production  of  chlorine  therefrom.    March  13. 


COMPLETE  SPECIFICATIONS   ACCEPTED. 

1888. 

5762.  M.  N.  D'Andria.  Manufacture  of  ammonia  salts. 
February  27. 

6151.  R.  E.  Chatfield.  Ammonia  carbonate  applicable  as  baking- 
l)owder.    February  27. 

6152.  R.  E.  Chatfield.  Manufacture  of  ammonia  and  its  sesqui- 
carbonate.    February  27. 

7046.  G.  Borsche  and  F.  Brilnjes.  Conversion  of  chloride  of 
calcium  into  chloride  of  magnesium  and  carbonate  of  lime  by 
means  of  oxychloride  of  magnesium  and  carbonic  acid.    February  27. 

14,061.  H.  J.  Kirkman.  Utilisation  of  waste  pickle  from  tinning 
and  galvanising  works  where  hydrochloric  acid  is  used  in  pickling, 
February  27. 

16,472.  P.  M.  Justice.— From  C.  Dietzsch.    See  Class  IX. 


VIII.— GLASS,   POTTERY,  and  EARTHENWARE. 

APPLICATIONS. 

3316.  J.  Gimson  and  C.  ChalUnor.  The  placing  of  china  saucers 
in  glost  ovens  and  kilns  entitled  "an  improved  thimble  crank." 
February  25. 

3673.  H.  M.  Ashley.  Improvements  in  apparatus  for  manufac- 
turing bottles  and  other  hollow  glass  articles.    March  1. 

3686.  H.  M.  Ashley.  Improvement  in  machinery  for  making 
bottles  and  other  like  hollow  glass-ware.  March  1 :  but  ante  dated 
November  10, 1888,  being  date  of  application  in  United  States. 

3770.  J.  T.  H.  Richardson.  An  improvement  in  the  process  of 
manufacturing  gla*is  articles.    March  4. 

42611.  c.  Wells  and  L.  Ritchie.  Improvements  in  the  manufacture 
of  earthenware  articles.    JIarch  11. 

4264.  T.  Pha'iiix  and  G.  Kirk.    See  Class  XIX. 


COMPLETE  SPECIFICATIONS   ACCEPTED. 

1888. 

1J49.  D,  Gilles.  Furnace  for  annealing  thick  plate  glass  by 
gradual  cooling,  and  annealing  by  g;is  heat.    March  6. 

3263.  D.  Rvlands.  Machinery  for  manufacture  of  bottles. 
March  0. 

5502.  C.  Wittowsky.    Manufacture  of  mosaic  work.    March  6. 

59?1.  F.  Kreysler  aiid  J.  Mohr.  Decoration  of  glass  and  ceramic 
wa'-e.    February  27. 

6028.  31.  Malvez.  Apparatus  for  grinding  and  polishing  plate 
glass.    March  6. 

6980.  G.  Lazenby.  Muffle  kilns  for  bending  and  firing  stained 
glass,  tiles,  pottery,  kc.    March  13. 

7309,  J.  T.  H.  Richardson.    Manufacture  of  glass.    March  20. 


IX.— BUILDING    MATERIALS,    CLAYS, 
MORTARS    AND  CEMENTS. 

APPLICATIONS. 

2808.  D.  Stori-ar,  Kirkcaldy.  A  new  base,  cement,  or  foiindation 
for  makinir  floor  covering  or  wall  covering,  and  as  a  substitute  for 
oxidised  oil  m  making  linoleum.    February  18. 

284i.  A.  C.  Ponton,  B.  L.  Mosely,  and  C  Chambers,  London. 
Improvements  '\n  the  manufacture  of  artificial  stone.  Complete 
Specification.    February  18. 

2919.  C.  C.  Gilmau.  Improvements  in  or  connected  with  fire- 
proofing  ceilings  for  l>uildincs  and  other  places  or  structures. 
Complete  Specification.    February  19. 

2921.  C.  C.  Gilman.  Improvements  in  or  connected  with  the 
construction  of  fireproof  floors  and  roofs.  Complete  Specification. 
February  19. 

2922.  C.  C.  Gilman.  Improvements  in  fireproofing  wood  or  iron 
posts  or  columns  for  buildings  and  other  structures.  Complete 
Specification.    February  19. 

2923.  C.  C.  Gilman.  Improvements  in  the  construction  of  fireproof 
floors  and  ceilings.    Complete  Specification.    February  19. 

2926.  C.  C.  Gilman.  Improvements  in  pavements  or  side  walks. 
Complete  Specification.     February  19. 


Maivh»«.i»8y.]      THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


285 


9963.  P.  Brannon  and   K.   M.   Itninnon.    TmprovenK'nts  tn  the 

employ nx'iit  urooinliinati>ins  of  wmort'U'tl  fttul  phi-sterinp:  ninlorials 
with  nirtnl  fmniiiiu  wm-  nntl  liinuMiis  tiiul  uthvr  Illiri>  iii  apphentioii 
to  flropriM)]!!))?  mariiio  and  otiior  works.    Ffbnuiry  lt>. 

3381.  J.  Swallow  iind  J.  H.  Jackson.  Improvetnents  in  the 
nutnufactur><  of  brL'-ks,  lilo^,  and  otlior  forms.    Foltruary  2.S. 

3288.  K.  Prime.  Improved  apparatus  for  Krhidinjir  ooment  and 
other  anatofcoiis  mat^'nalii.    Oompleto  S|Kvification.    February  ZH. 

3351.  A.  C.  Ponton,  B.  L.  Mosely,  and  C.  Chambors.  Improve- 
menis  in  and  n-latini?  to  bloekfl  or  bricks  comiMScd  of  silicious 
iDatertaU.    February  2o. 

3355,  W.  Hubbard,  B.  L.  Mos«'ly.  and  J.  S.  Ftiirrux.  Improve- 
ments ill  or  relatinic  to  wall  tiles  or  otiior  wall  lininics.     February  2.'). 

3357.  H.  I!.  U'iKh.— From  L.  H.  Claus.-n.  Hamburg.  Improve- 
ments in  the  processor  roanufacturinnartilleial  st<)ni'.     February  25. 

3378.  C.  (Jftttler.  \n  improved  method  and  apparatus  to  form 
disinteimited  or  luoso  material,  such  as  sujfar,  loam,  clay,  cement, 
mortjir.  turf,  Ac.  into  omiiaet  bwiies.    February  25. 

3872.  I-.  J.  Cadwell.  Improvements  in  pavements,  and  in  blocks 
thert»for.    t'ompleto  Specitleation.    March  5. 

3S75.  K.  Haddan.— From  S.  K.  llaskin.  Vnited  States.  Improve- 
ments inand  relatiuK  to  the  vulcanisiiifc  of  woods.    March  5. 

3It79.  H.  Eanishaw.  Improvements  in  means  or  flppanitus  em- 
ployed for  annealing  or  temperiuR  bricks,  paving  blocks,  and  the 
like  articles  made  from  sla*f.    March  7. 

10(10.  T.  pease.  .\n  im()roved  iinprcjrnatini?  liquid  for,  and 
method  of  applying  same  to  i-cnder  wood  in  log,  plank,  or  other 
form  non-intlamniablo.    March  8. 

1077.  K.  A.  Ashley.  A  new  or  improved  fireproof  starch  or 
comiKtsftion,  applicable  as  a  firftproot  dressing  for  any  suitable 
material.    Mareli  S. 

H75.  E.  Murjahn.  \  laethoi  of  producing  a  useful  material  or 
materials  from  greenstone,  dia*)iiKe.  utid  other  varieties  of  horn- 
blende.   Complete  Specification.    March  9. 

VKk  (i.  A.  Marsden.  Improvements  in  and  relating  to  the 
manufacture  of  ornamental  and  decorative  tites,  bricks,  and  like 
nrtielcs.    March  12. 

4333.  G.  Batchelor.  Improvements  in  arranircme  its  for  drying 
slurry  by  the  waste  heat  from  cement  kilns.    .Man^h  12. 

+147.  J.  Homan.  Improvements  in  fireproof  structures,  and  in 
bricks  for  the  same.    March  12. 

45itlt.  W.  Davidson.  Improvements  in  and  relating  to  kilns  for 
drying  granular  substances.    Complete  Specificaticm.    March  15. 

■*««.  W.  H.  Nightingale.  W.  Nightingale,  and  A.  K.  Powys. 
Improvements  in  the  manufacture  of  cement.    March  Ifi. 


COMPLETE  SPECIFICATIOyS   ACCEPTED. 

1888. 

59f*i.  A.  Mc.\ra.    Improvements  in  cement,  in  *' cooling  "  same, 
and  in  apparatus  therefor.    Fehntary  27. 

63(U.  J.  C.  Sellar*.    Improvements  in  cement.    March  (J. 

tit>21t.  J.  Elliott.       ^lannfacture    of    roofing    slabs,     tiles,    &c. 
March  t>. 

Gau.  H.  H.  Like.— From  .\.  \'au  Berkel.    Manufacture  of  plates, 
slabs,  or  blocks  for  building  purposes.    March  l.i. 

la.i'i.  P.  M.  Justice.— Fi-omC.  Dietzsch.    Furnace  for  production 
of  carbonie  acid  gas  and  burning  of  calcareous  material.    March  H. 

19,010,  G.  H.  Sharpe  and  F.  \V.  Turner.    Manufacture  of  cement 
!)Uitablc  as  pl-uler  and  for  moulding  purposes.     March  *>. 


1889. 

1765.  L.  Bix'ntiiii.    Roofing  tiles.    March  H. 


X.— METALLURGY,    MINING.    Etc. 

APPLICATIONS. 

29S1.  E.  B.Pamell.  Improvements  in  the  treatment  of  ores  for 
the  recovery  of  metals,  and  in  apparatus  therefor.     February  19. 

2l»«5.  W.  H.  Melaney.  Improvements  in  and  relating  to  the 
manufacture  of  safe  and  armour  plates.     February  19. 

29S«.  T  Middleton,  jun.  An  improved  method  of  and  means  for 
producing  steel  castings.    February  20. 

3098.  R.  H.  Brandon.  Improved  process  and  apparatus  for 
effecting  the  liardening  of  steel.  Complete  Specification.  Fe- 
bruary 21. 

3109.  P.  Ellis.    A  new  or  improved  metallic  alloy.    February  21. 


8149.  A.  J.  Boult. — From  "W.  O.  Clark.  Improvements  in  or 
relating  to  the  coating  of  metals.    February  21. 

32^1.  G.  C.  Frieker.  An  improved  method  of  renewing  waste 
jnckling  liquors  and  recovernig  the  metals  in  solution,  with  appa- 
ratus therefor.    Februarj'  23. 

3lSti.  J.  E,  Bennett.  Improvements  in  the  treatment  of  metallic 
chlorides  for  extraction  of  nu'tals  therefrom.     February  27. 

3197.  E.  T.  Phipson.  Combining  plates  oMron  and  of  cop|>er  bv 
means  of  a  fiux.     February  27. 

3r,55.  T.  Slater.  G.  E.  A.  Holdswortli.  iin<l  \Y.  V.  Williams.  Im- 
provements m  inetallic  alloys  and  refinement  of  nietuls.  and  fiuxes 
used  therewith.     March  1. 

:t01ti.  I).  I.  Uoisz,  M.  Herknvits.  and  J.  Bichler.  An  improved 
metallicalloy  for  syphon  heads  and  other  objects,  and  for  tinning 
purposes  in  general,  denominated  nickel  tin.  Complete  Specifica- 
tion.   March  «. 

4003.  E.  Lones,  R.  Davies,  J.  Davies,  ami  B.  A.  Webb.  Improve- 
ments in  coating  metal  plates  or  sheets  with  tin  and  other  metals, 
iind  apparatus  therefor.    Jlarch  7. 

■iO-W.  T.Bell.  Improved  means  or  method  of  lining  barrels  and 
like  vessels  to  resist  acids  used  when  extracting  metals  by  chloriiia- 
tion  or  >imilar  process  from  then-  ores.     .March  7. 

405,S.  C.  J.  L.  Lelfier.  Improvements  in  hardening  hollow  or 
tubular  pieces  of  steel,  and  in  apparatus  therefor.     March  H. 

4151.  J.  Clegg.    Improvements  in  metals  and  alloys.    March  9. 

4169.  J.  L.  E.  Daniel.  An  improved  process  for  the  manufacture 
of  aluminium,  and  apparatus  therefor.    March  9. 

4.3:J.>.  W.  E.  Everitt.  A  new  or  improvctl  method  of  coating 
plates  and  sheets  of  iroti  with  copper  or  brass,  and  apparatus  to  1>6 
employed  In  etfeetmg  the  said  coating.     March  12. 

4353.  A.  M.  G.  Sf^billot.  Improvements  in  copper  and  silver 
leaching  processes  and  apparatus.    March  12. 

H2S.  N.  C.  Cookson.  Improvements  in  coating  iron  with  antimony. 
March  14. 

4459.  F.  W.  Ilarbnrd.    AVe  Class  II. 

4rj21.  J.  S.  MacArthnr.  R.  W.  Forrest,  and  W.  Forrest.  Impro\e- 
menls  in  and  connected  with  the  obtainme?it  of  gold  and  silver 
from  solutions  containing  theni.    JIarch  15. 

4517.  A.  Hodgkinson,  jun.  The  better  extraction  of  iron  from 
the  calcined  products  of  various  ironstone  mines  and  shale. 
March  15. 


COMPLETE   SPECIFICATIONS   ACCEPTED, 

1888. 

;i5i7.  L.  Q.  Brin.    Method  and  apparatus  for  making  alununium 
bronze.    March  i:t. 

4034.  H.  F.  Taylor  and  W.  P.  Struv6.    Apparatus  connected  with 

pots  for  coating  with  metals  or  alloys.    March  20. 

4.150.  H.  F.  Taylor  and  W.  P.  Struve.    Apparatus  for  pulverising 
ores,  &c.    March  20. 


;  charges  without  danger 


5001.  H.  Miiller.    Safety  fuzes  for  firing 
from  fire-damp.    March  iJ. 

50S4.  T.  Twynam,  Manufacture  of  ingot  iron  and  steel. 
February  27. 

531(J.  S.  Pearson,  J.  Liddon,  and  J.  H.  Pratt.  Manufacture  of 
aluminium  and  alloys  thereof.     March  13. 

5:i8r>.  T.  Tw^niam.  ^lanufactnre  of  inarot  iron  and  steel,  and 
treat  mg  the  resulting  slag  for  the  production  of  alkalis  and  alkaline 
sails.     March  20. 


5717.  P.  F.  Dillon  and  J.  J.  Doyle, 
March  H. 


Moulds  for  casting  metals. 


til04.  J.  Weirich.  Treating  auriferous  and  anro-argentiferousores. 
February  27. 

10,:i47.  C.  C.  Townsend.  Manufacture  of  malleiOile  iron  castings 
without  annealing.    Marcii  13. 

14,0K1.  H.  J.  Kirkman.    See  Class  VII. 

17,3;jo.  G.  M.  Westman.  Process  and  furnace  for  manufacture  of 
zmc,  iron,  phosphorus,  sodium,  &c.    February  27. 

IS.OSS.  L.  Keyling.  Process  and  apparatus  for  producing  pieces 
of  iron,  steel,  and  other  metal.     February  27. 

18.477.  G.  C.  Dyraond.— From  W.  H.  Appleton,  Machines  for 
rolling  seamless  tubing,  columns,  &c.,  from  hollow  ingots. 
February  27. 


18S9. 

l.'i^O.  W.  E.  Koch.    Apparatus  for  casting  steel  pipes.    March  20. 

20t;S.  H.  M.  Redcmann  and  R.  J.  Tilford.  Treating  crude  or  low 
grade  steel  to  produce  refined  or  high  grade  steel.    March  13. 

2W9.  H.M.Redemann  and  R.J.  Tilford.  Same  object  as  No.  2068. 
March  13. 

2070.  H.  M.  Rcdemann  and  R.  J.  Tilford.  Same  object  as  No.  2068, 
Mart-h  J3, 
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XI.— ELECTRO-CHEMISTRY  and  ELECTRO- 
METALLURGY. 

APPLICATIONS. 

2i85.  R.  U.  C.  Seville.  Improvements  in  methods  and  apparatus 
for  charjjing  secondary  batteries  or  electrical  accumulators.  Fe- 
bruary 19. 

•21143.  S.  D.  Williams.  Improvements  in  dynamo-electric  machines. 
February  I'.i. 

2949.  E.  D.  Cross.  Improvements  in  galvanic  batteries.  Complete 
Specification.    February  19. 

3222.  A.  J.  Boult.— From  A.  K.  Reinfeld.  Improved  process  of 
treating  plates  and  the  like  for  facilitating  the  removal  of  galvano- 
plastic  deposits  contained  thereou.    February  22. 

3302.  A.  G.  Greenway,  B.  F.  Babcock,  and  B.  Radclifle.  Improve- 
ments in  or  connecte'd  with  processes  of  manufacturing  iron 
wherein  the  iron  is  subjected  to  an  electric  treatment.  Fe- 
bruary 27. 

.5533.  C.  D.  .\bel.--From  Messrs.  Siemens  and  Halske,  Germany. 
Improvements  in  the  extraction  of  copper  and  zinc  from  their  ores, 
as  also  of  the  precious  metals  contained  therein,  by  electrolysis,  and 
apparatus  therefor.    February  27. 

3558.  H.  Kenyon.  Method  of  obtaining  aluminium  continuously 
in  an  electrical  furnace.    February  28. 

3910.  G.  A.  Sclioth.  Improvements  in  galvanic  batteries- 
March  6. 

3971.  J.  J.  Rathbono.  Improved  compound  or  admixture  of  in- 
gredients suitable  for  producing  electric  energy.    March  ti. 

4171.  W.  L.  Wise.— From  F.  C.  Glaser.  Improvements  in 
accumulators  or  secondary  batteries.    March  9. 

4296.  J.  Kynoch.    Improvements  in  galvanic  batteries.    March  12. 

4559.  D.  G.  Fitzgerald.  Improvements  in  voltaic  batteries. 
March  15. 

4599.  C.  Lever.  Electrolytical  process  aud  apparatus  for  pro- 
ducing bleaching  powder  and  other  materials.    Marcii  16. 


COMPLETE  SPECIFICATIONS  ACCEPTED. 

1888. 

5191.  H.  Edmunds.    Storage  batteries.    March  13. 

(i322.  P.  R.  de  Faucheux  d'Humy.    Galvanic  batteries.    March  6. 

s:!54.  M.  Leclanch^.  Depolarisers  for  primary  or  secondary 
batteries.    Febniary  27. 

16,048.  W.  P.  Thompson.— From  C.  H.  Thompson.  Secondary 
batteries.    Marcli  6. 

1889. 

361.  H.  H.  Lake.— From  E.  Thomson.  Methods  and  apparatus 
for  weldinc:,  forging,  and  working  metals  by  the  aid  of  electricity. 
March  6. 

362.  H.  H.  Lake.— From  E.  Thomson.  Methods  and  apparatns 
for  welding,  shaping,  and  working  metals  by  the  aid  of  electricity. 
March  13. 

377.  H.  H.  Lake.— From  E.  Thomson.  Riveting  metal  plates,  &c. 
by  the  aid  of  electricity.    March  6. 

1401.  J.  T.  Dyer,  V.  Fish,  and  R.  C.  Fish.  Generating  electricity. 
March  13. 

2066.  L.  Paget.  Manufacture  of  electrodes  for  secondary  batteries. 
March  13. 

2276.  E.  Guitton.— From  M.  Sappey.  Construction  and  arrange- 
meut  of  primary  batteries.    March  13. 


XII.— FATS,  OILS,   AND   SOAP  MANUFACTURE. 


APPLICATIONS. 

2866.  H.  Ritter  von  Dahmen  and  A.  Strauss-CoUin,  London. 
A  new  manufacture  of  soaps  or  saponaceous  compounds.  Fe- 
bruary 18. 

3009.  A.  McClellan  and  J.  W.  Wareing.  An  improvement  in  the 
manufacture  or  production  of  soap.    February  20. 

4145.  F.  Bosshardt. — From  E.de  Werchin,  France.  Improvements 
in  the  manufacture  of  soap  for  scouring  and  similar  operations. 
March  9. 

4190.  G.  Hervieux  and  V.  Bedard.  Axle  grease.  Complete 
Specification.    March  9. 

4367.  W.  G.  Reid.  Improvements  in  the  treatment  of  used  soapy 
liquors.    March  13. 

4589.  M.  Williams.  Improvement  in  the  preparation  of  drying 
oils.    March  16. 


4fi06.  W.  P.  Thompson  and  G.  Tall.  Improvements  in  or  relating 
to  thetreating  or  purification  of  crude  or  semi-refined  c^tton-seea 
oil.    March  16. 

4651.  H.C.  Foulsham.    .\n  improved  soap  powder.    March  16. 


COMPLETE  SPECIFICATIONS  ACCEPTED. 

1888. 

5981.  T.  S.Saunders.    .Vn  improved  soap.    February  27. 

5985.  J.  Lewkowitsch.  Obtaining  fatty  acids  and  glycerin  from 
fats  and  oils.    Feln-uary  27, 

6669.  A.  J.  Boult.— From  O.  Korschelt.  Extracting  wool-oil 
(lanolin)  mechanically.    March  6. 

6671.  A.  J.  Boult.— From  O.  Korschelt.  Extracting  wool-oil 
(lanolin)  mechanically.    March  6. 

7095.  W.  P.  Thompson.— From  C.  C.  Parsons.  Improvements  in 
detergents  in  which  itmmonia  is  an  ingredient.    March  20. 


XIII.— PAINTS,  PIGMENTS,  VARNISHES,  and 
RESINS. 

APPLICATIONS. 

4179.  S.  Kenyon.  Improvements  in  and  in  the  manufactuie  of 
a  i)reparation  or  subst:mce  applicable  as  a  substitute  for  india- 
rubber,  and  for  waterpruoling  or  dressing  cloths,  sheetings,  and 
other  articles,  also  for  other  purposes.    March  9. 

4567.  H.  W.  Hemingway  and  W.  F.  Thompson.  Improvements 
in  the  trentment  of  leud  for  tlie  manufacture  of  products  applicable 
for  use  as  pigments  and  otherwise.    March  15. 

4602.  H.  A.  SeeEall.  Improvements  in  the  production  of  chrome 
preparations,    ilarch  16. 

4(>37.  R.  Seabrook.  An  improved  anti-fouling  corapuuud  for 
coating  the  bottoms  of  ships  and  other  vessels.  Complete  Speci- 
fication.   March  16. 

4650.  W.  .V.  Hes.  New  or  improved  compositions  for  decorative 
purposes.    March  16. 


COMPLETE  SPECIFICATIONS  ACCEPTED. 


6S78.  The  Belfast  Paint  and  Colour  Manufiicturiug  Company. 
Perfuming  paint  enamels  known  as  "  Woodstock  "  oxydised  enamels. 
March  6. 

6012.  E.  F.  Wailes  and  E.  J.  Dove.  Compositions  for  coating 
metal  structures,  and  ai)paratus  for  applying  same.    February  27. 

7033.  J.  B.  Hannay.  Preservative  and  anti-fouling  coatings  for 
ships.    March  20. 

11,554.    W.  O.  Wotton.    Anti-fouling  composition.    March  13. 

17,916.  F.  J.  Binns  and  R.  J.  Paris.  Composition  for  ships' 
bottoms,  &c.    March  6. 

1889. 

722.  J.  Y.  Johnson. — From  G.  Fell.  Manufacture  of  lead  pig 
ments.    March  6, 


XIV.— TANNING,  LEATHER,  GLUE,  and  SIZE. 


APPLICATIONS. 

.3964.  G.  Johnson  and  H.  Clarke.  Improvements  in  sole  leather. 
Complete  Specification.    March  6. 

4408.  A.  F.  S.  Grant  and  W.  Francis.  Improvements  in  tanning, 
March  13. 

4415.  G.  Mitchell  and  R.  W.  Rutherford.  .\n  improved  process 
for  preparing  skins  and  hides  for  tanning.    March  13. 


COMPLETE   SPECIFICATIONS   ACCEPTED. 

1888. 

742.   L.  A.  Groth.    Apparatus  for  taiming  by  the  aid  of  electricity. 
March  20. 
6491.  H.  Levick.    Improvements  in  tanning.    March  6. 
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XV.— AGRICULTUKE,  MANUKKS,  Ktc. 
APPLICATIOXH. 

■MSO.  \V.  Y.  Iliinlio.    SMCInssXVUl.— li. 

4055.  T.  C.   I>«rtiy  and  G.  O.   I'liillips.    ImproviMiicnts  in    thu 

Bropiinitioii  lit  iiiaiiurv,  oiul  iiiiippaniUis  to  bt>  usi\l  for  tliis  purpose. 
Iiin'h  10. 


XVI.— SUGARS,  STARCHES,  GUMS,  Etc. 

APPLICATIONS. 

2980.  A.  M«lly.  Improvciiu'iits  in  iippanitus  for  moulding  or 
pressinK  suirer  into  suitable  forms.    February  1». 

3378.  C.  Guttler.    See  Uiiis.s  IX. 

SSM.  A.  G.  Sahimon.  Improvements  in  the  preparation  of  cune 
and  beet  sugar.    February  27. 

-  4121.  F.  Demmiu.  Improved  method  for  cleansing  or  whitening 
sugar  in  the  centrifupil  machine,  and  apparatus  therefor. 
.March  S. 

■tn-l.  J.  Gras-sand  O.  Oliuie.  Improvem  nts  in  the  manufacture 
of  saccharine  liquors  for  l>re\ving  and  other  similar  imrposcfi,  ami 
in  the  mode  of  their  nuinufacturc.    March  U. 

COMPLETE  SPECIFICATION   ACCEPTED. 

188S. 
IJIW.  G.  Fletcher.    Sugar-cane  mills.    February  27. 


XVn.— BREWING,   WINES,  SPIRITS,  Etc. 

APPLICATIONS. 

Ss.Vt.  A.  Seclcbach.  \n  improvi'meul  in  the  manufacture  of 
champagne  and  like  wines.    Complete  Specilieation.    February  HI. 

SK'.s.  B.  lIolT.  Improvements  relating  to  distillation  and  appa- 
ratus therefor.    February  2tj. 

3574.  M.  V.  Ilalschek.  An  nnproved  system  of  "pneumatic 
malting."    February  28. 

S5»8.  C.  K.  Mumfnrd.  Improvements  in  tiles  for  malt-kiln  floors. 
Complete  SiK'cilication.     February  2S. 

37iPt>.  J.  Mitchell.  Improvements  in  liltering  sciliment  from 
distilleries  and  in  other  similar  filtering  operations,  and  in  the 
apfMiratus  employed  therefor.    March  2. 

3707.  C.  R.  C.  Tichbonie.  A.  Darlcy,  and  M.  F.  Purcell.  The 
oollection   ami  the   utilisation  of   the   carbonic    acid    and   other 

Sroducl^  given  oH  during  the  process  of  all  fermentations. 
larch  2. 

4414.  J.  Grass  and  O.  Ohmc.    See  Class  XVI. 
♦541t.  .E.  A.  Barbet.    Improvements  in  process  for  rectifying  and 
distilling  alcohol,  and  in  apparatus  therefor.    March  15. 


COMPLETE  SPECIFICATION   ACCEPTED. 

1888. 
13,1176.  J.  Henning.    Pneumatic  malting  drums.    March  i:i. 


XVIII.— CHEMISTRY  OF   FOODS,  SANITARY 
CHEMISTRY,  AND   DISINFECTANTS. 

APPLICATIONS. 

A.— Chemistet  of  Foods. 

2840.  R.  M.  Houldsworth,  London.  .\  tea  comjmund.  Complete 
Specification.    February  IS. 

3019.  E.  Sonstadt.  Improvements  in  processes  and  apparatus  for 
the  preparation  of  an  extract  of  tea,  and  in  the  utilisation  of  the 
by-products.    February  2o. 

31fi8.  C.  Gjirnicr.  A  new  or  improved  process  for  the  preservation 
of  animal  substances.  an»l  apparatus  for  use  therewith.    February  22. 

3172.  E.  Sonst.'ult.  Imj)rovements  in  prtK-csses  and  apparatus  for 
the  preparation  of  an  extract  of  colfee,  and  in  the  utili-sation  of  the 
by-products.    February  22. 

3210.  W.  H.  I'earse.  An  improved  process  for  preserving  fruit, 
4c.    February  22. 


3577.  P.  G.  Oster.  K  new  compound  or  article  of  food,  applicable 
for  preparing  a  beverage  similar  to  colTee,  and  process  for  making 
the  same.    February  2S. 

-Win.  S.  Marmont.  .\  process  of  and  means  for  curing  or  pre- 
serving all  kinds  of  lish,  llesh.  and  (owl,  and  apparatus  therefor. 
Complete  Spwilication.    March  13. 


B.— Sanitaut  Chkmistbt. 

4(I5S.  H.  Guthrie.  Improvements  in  treating  sewage,  and  in  the 
construction  and  amuigcmcnt  of  means  therefor.  Complete  Speci- 
fication.   March  8. 

4411.  J.  B.  I'addon.  Improvements  in  the  method  of  and  appa- 
ratus for  destroying  town  and  other  refuse  nniterial.    Jlarch  13. 

4150.  W.  V.  Hardie.  Improvements  in  the  method  of  and  means 
for  destn>ying  or  otherwise  treating  towns*  refuse  and  .sewage 
sUidge,  and  purifying  the  fumes  and  gaseous  vapours  emitted 
tliei-efivm,  and  j)reparing  and  utilising  the  by-products  and 
residuils  for  commercial  and  agricultural  purposes.    March  14. 

4620.  J.  L.  Fletcher.    See  Class  1. 


C— DiSI.VFECTANTS. 

2S5S.  W.  II.  Daniels.  An  improved  antiseptic  compound  for 
preserving  perishable  articles.    February  18. 

315f).  R.  Ilainian.  Improvements  in  sanitary  materials  or 
lircjiarations.     February  22. 

3170.  .\.  M.  Clark. —  From  E.  Bean,  United  States.  An  improved 
insect  -  destroying  comj)ouiul.  and  method  of  preparing  same. 
February  2(i. 

3728.  A.  H.  Mason. — From  Messrs.  Seaburyand  Johnson,  United 
States.    A  fumigating  or  disinfecting  candle.    March  2. 

4^187.  H.  Oppenheim.  Tablets  for  tlisinfecting,  antiseptic, 
medical,  bleaehing,  and  laundry  purposes.  Complete  Specification, 
March  13. 


COMPLETE  SPECIFICATIONS  ACCEPTED. 

B.— Sanitary  Chemistry. 

7.S07.  A.  Fawcett.  .Apparatus  for  the  cluritication  of  sewage. 
March  20. 

8371.  AV.  Edwards.  Prevention  of  the  polution  of  watercourses; 
purifying  ordinary  river  waters  for  use  ;  and  recovery  of  materials 
used  by  paper-makers,  dyer.<,  and  others.    March  20. 

C— DlSINFECIANTS. 

6738.  J.  \\.  Kniiihts  and  W.  1),  Gall.  Aiitomatic  distribution  of 
disinfecting  or  antiseptic  fluids  for  deodorising  the  atmosphere. 
February  27. 


XIX.— PAPER,  PASTEBOARD,  Etc. 

APPLICATIONS. 

42tJ4.  T.  l'hoeni.x  and  G.  Kirk.  Improvements  in  the  preparation 
of  tissue  transfer  paper,  and  of  jjrinted  transfers  for  transferring 
designs  on  to  pottery  ware. 

4452.  E.  Partington.  Improved  apparatus  for  separating  or  dis- 
integrating fibres  in  the  manufacture  of  paper.    March  14. 

COMPLETE   SPECIFICATION   ACCEPTED. 

1888. 

3787.  T.  J.  Pearce  and  M.  W.  Beardsley.  Manufacture  of  paper 
having  waterproof  and  non-conducting  ((uulities.    March  13. 


XX.— FINE   CHEMICALS,   ALKALOIDS, 
ESSENCES,  AND  EXTRACTS. 


3745.  A.  Domcier. 
fumes.    March  2. 


APPLICATION. 

Improvements  in  extracting  and  fixing  per- 


COMPLETE  SPECIFICATION   ACCEPTED. 


.3094.  h.  Jlerck  and    E. 
compounds.    February  27. 


1888. 
Memel. 


Production   of   hydrargyrum 
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XXI.— PHOTOGRAPHIC  M^VTERIALS  and 
PROCESSES. 

APPLICATIOl^ 

432-t.  G.  C.  Wliittield.    An  improvement  in    film   photography. 
Marcli  12. 


COMPLETE  SPECIFICATIONS  ACCEPTED. 

18S8. 

7044.  R.  Noma.    Production  of  collodion  fihns  on  surfaces  of  great 
sensitiveness.    March  6. 

1889. 
14.61.  W.  J.  WiUon.    Photographic  Ininsparencies.    March  6. 


XXII.— EXPLOSIVES,  MATCHES,  Etc. 

APPLICATIONS. 

3761.  H.  C.  L.  Holden.  Improvements  iti  electric  tubes  and 
fuzes  for  firing  ordnance  and  exploding  torpedoes  and  mines,  and 
for  like  purposes.    Slarch  4. 

4477.  H.  S.  Maxim.  Improvements  in  the  mainifacture  of 
explosive  compounds.    Slarch  14. 

4479.  A.  V.  Newton.— From  A.  Nobel.  Improvements  in  the 
preparation  of  explosive  compounds.    JIarch  14. 

4539.  E.  Eisenniann  and  A.  Arcbe.  Improvements  in  the  manu- 
facture of  picric  acid.    March  15. 


COMPLETE  SPECIFICATION   ACCEPTED. 


6560.  A.   V.   Newton. 
March  6. 


1888. 
-From  A.  Nobel. 


Explosive  compounds. 
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NOTICES. 


Ill  accordance  with  the  provisions  of  Rule  18  of 
the  Bye-laws,  notice  is  hereby  given  that  those 
Members  of  Council  whose  names  are  placed  in 
italics  in  the  annexed  hst,  will  retire  from  their 
respective  offices  at  the  forthcoming  Annual  General 
Meeting. 

Sir  Isaac  Lowthian  Bell,  Bart.,  F.R.S.,  has  been 
nominated  to  the  office  of  President ;  and  Mr.  Ludwig 
Mond  has  been  nominated  Vice-President  under 
Rule  11. 

Dr.  W.  H.  Perkin,  F.R.S. ,  has  been  nominated  a 
Vice-President  under  Rule  21 ;  Mr.  James  Duncan 
Mr.  S.  H.  Johnson,  Dr.  Hugo  Bluller,  F.R.S.,  and 
Dr.  Edward  Sehunck,  F.R.S.,  have  been  nominated 
Vice-Presidents  under  Rule  8  ;  and  Mr.  L.  Archbutt, 
Mr.  John  Brock,  and  Mr.  John  Spiller  have  been 
nominated  Ordinary  Members  of  Council  under 
Rule  17,  in  the  place  of  Blr.  .James  Duncan,  Mr. 
S.  H.  Johnson,  and  Dr.  Edward  Sehunck,  F.R.S., 
nominated  Vice-Presidents. 

The  Treasurer  and  Foreign  Secretary  have  been 
nominated  for  re-election. 

Members  are  hereby  invited  to  nominate  fit  and 
proper  persons  to  fill  four  vacancies  among  the 
Ordinary  Members  of  Council  under  Rule  18. 
Special  nomination  forms  for  this  purpose  can  be 
obtained  from  the  General  Secretary  upon  appli- 
cation. 

Extract  from  Rule  18: — "No  such  nomination 
shall  be  valid,  unless  it  be  signed  by  at  least  ten 
memljers  of  the  Society,  who  sire  not  in  arrear  with 
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their  subscriptions,  nor  unless  it  be  received  by  tlie 
General  Secretary,  at  the  Society's  oflSce,  at  least 
one  month  before'  the  date  of  the  commencement  of 
the  Annual  General  Meeting,  to  the  election  to 
take  place  at  which  it  refers.  Nor  shall  any  such 
nomination  be  valid  if  the  person  nominated  be 
ineligible  for  election  under  Eules  12  or  15.  No 
member  shall  sign  more  than  one  nomination  form." 


Annual  General  Meeting. 

Notice  is  hereby  given  that  the  next  Annual 
General  Meeting  will  be  held  in  London  on  "Wed- 
nesday, Thursday,  and  Friday  the  lOLh,  11th,  and 
12th  of  July  next.  Detailed  arrangements  and  the 
programme' of  proceedings  will  appear  as  soon  as 
complete.  Tickets  of  membership  will  be  issued  in 
time  for  the  meeting,  and  will  form,  as  heretofore, 
vouchers  for  visits  to  works  and  excursions. 


Members  who  require  extra  sets  or  back  numbers 
of  the  Jom-nal  are  requested  to  make  application  to 
the  General  Secretai-y  only,  to  whom  also  changes  of 
address  shoiild  be  communicated. 


Post  Office  Orders  in  payment  of  subscriptions 
should  in  all  instances  be  made  payable  at  the 
General  Post  Office,  London. 


Authors  of  communications  read  before  the  Society, 
or  any  of  its  Local  Sections,  are  requested  to  take 
notice  that  under  Rule  41  of  the  bye-laws,  the  Society 
has  the  right  of  priority  of  publication  for  three 
months  of  all  such  papers.  Lifringement  of  this 
bye-law  renders  papers  liable  to  be  rejected  by  the 
P'ubhcation  Committee,  or  ordered  to  be  abstracted 
for  the  Journal,  in  which  case  no  reprints  can  be 
fiurnished  to  the  author. 


Notice  is  hereby  given,  for  the  information  of 
members  and  advertisers,  that  the  advertisement 
columns  of  this  Joui'nal  have  been  contracted  for 
by  jNIessrs.  Eyre  and  Spottiswoode,  the  Society's 
printers  and  pubhshers,  to  whom  all  commimications 
respecting  them  should  be  addressed. 
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Ball,  Joseph  P.,  45.33,  Main  Street,  Frankford,  Philadelphia,  Pa., 
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Corbould,  Wm.  H.,  Flora  Bell  Proprietary  Silver  Mining  Co., 
Xortheru  Territory,  South  Australia,  assayer  and  analyst. 

Dodd,  Wm.  Ralph,  Dunsmure  Road,  Stamford  Hill,  N.,  chemical 
manager. 

Fletcher,  George,  3,  East  Ascent,  St.  Leonards-on-Sea,  engineer. 

Follows,  F.  W.,  Mornin^side,  Fairfield,  near  Manchester,  engineer. 

Fraukel,  Lee  K.,  131.1,  Marshall  Sheet,  Philadelphia,  Pa., U.S.A., 
instructor  in  chemistr.v. 

Griffin.  Roger  B.,  103,  Milk  Street,  Boston,  Mass.,  U.S.A.,  chemical 
engineer. 

Harrison,  Ernest  M.,  c/o  Hay-Gordon  i  Co.,  Widnes,  chemical 
works  mana.^er. 


Horton,  Wm.,  5,  Edge  Lane,  Liverpool,  chemical  student. 

Isherwood,  Oswald,  c/o  Mather  and  Piatt,  Sal  ford  Ironworks, 
Manchester,  cht-mical  engineer. 

Law,  Arthur  Ewing,  c/o  Jas.  Muspratt  &  Sons,  Widnes,  chemist. 

Littlf,  Arthur D.,  103,  Milk  Street,  Boston,  Mass.,  U.S.A.,anaIytical 
chemist. 

]yicMurtrie,  John  M.,  99,  Portugal  Street,  Glasgow,  brass  founder. 

^laUalieu,  Thos.  C,  Albert  Villas,  Levenshulme,  Manchester, 
student. 
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Richards,  Ed.gar,  Office  of  Internal  Revenue,  Treasury,  Washing- 
ton, D.C.,  U.S.A.,  analytical  chemist. 

Williams,  David,  Sutton  Alkali  Works,  St.  Helens,  analytical 
chemist. 

Wise,  Jno.  B.,  190,  Belltield  Street,  Glasgow,  chemist. 
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Anerbach,  Dr.  G.,  l/o  Elherfeld  ;  26,  Friesenheimer  Strasse,  Lud- 
wigshafen  a/Rhein,  Germany. 
Bell,  Geo. ;  Juiu-nals  to  17,  Greenway  Road,  Runcorn. 
Bendix,  D. :  Jouraals  tc  2UiA,  Romford  Roail,  E. 
Beveridge,  Jas. ;  Journals  to  4,  Kent  Road,  Gravesend. 
Bull,  H.  J.,  l/o  Ardwick  ;  63.  Plymouth  Gi'ove,  Manchester. 
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Crake,  Wm.,  l/o  Chili ;  23,  Morley  Street,  Heatou,  Newcastle-on- 
Tyne. 

Curphey,  W.  S.,  l/o  Renfrew  Street ;  2,  Prince's  Square,  Strath- 
bungo,  Glasgow. 
Elmore,  A.  S.,  I'o  Cockermouth;  The  Mount,  Eoihwell,  Leeds. 
Epstein,  Dr.  W.,  l/o  Cheetham ;  4.3,  Cleveland  Road,  Crumpsall, 
Manchester. 
I'letcher,  R.  Steele,  l/o  Misterton ;  11,  Abbey  Walk,  Grimsby. 
Freeman,   A.,   l/o    Liverpool   Road;   82,  Dentons    Green   Lane, 
St.  Helens,  Lancashire. 

Gowland.  Wm..  l/o  Manchester ;  c/o  F.  Dillon,  13,  Upper  Phili- 
more  Gardens,  Kensington,  VV. 
Gracey,  Robert,  l/o  Great  George  Street :  21,  Nile  Street, Liverpool. 
Graham,  J.  A.,  I/o  Putney;  8,  Lordship  Park,  Green  Lanes,  N. 
Greville,  H.  !<.,  l/o  Hornsey  Rise ;  Diersheim,  Chelmsford  Road 
East,  Woodford,  Essex. 

Hale,  E.  P.,  l/o  Rock  Fen-y ;  c/o  Wakefield  &  Co.,  Gatebeck, 
Kendal. 

Hamlen,  G.  J.,  l/o  Glasgow;  c/o  Nobel's  Eiplosives  Co.,  Ld., 
Ardeer,  Stevenston,  Ayrshire. 

Heriot,  Wm.  Scott,  l/o  Pin.  Leonora  ;  Zcebiu-g  House,  West  Coast, 
Demerara. 
Johnson,  Frank,  l/o  Rio  Tiuto  ;  Tliarsis  Mines,  Hnelva,  Spain. 
Joues,  T.  Tolley,  l/o  Little  Collins  Street;  186,  CoUins  Street, 
Melbourne,  Victoria^ 
King,  Walter,  l/o  Mitcliam  ;  23,  St.  John's  Road,  Southend-on-Sea. 
Knight,  J.  J.,  l/o  Queenborough  ;  17,  Warrington  Road,  Halton 
View,  Widnes. 
Liddle,  W.  T.,  l/o  Rawtenstall ;  Carr  Bank,  Walmersley,  Bury. 
Matthews,  W.  B.,  l/o  Melbourne ;  School  of  Mines,  Maryborough, 
Victoria. 
Newton,  Harr.v,  l/o  Buxton  Road;  1,  Slegg  Street,  Macclesfield. 
Schuize,    Dr.    E. ;    Journals    to   Chemische   Fabrik    Lindenhot 
Waldhof  bei  Mannheim,  Ciermany. 
Smith,  Fred.,  l/o  London  ;  West  Parade,  Sutton-on-Hull. 
Sutherland,  D.  A.,  l/o  Burntisland  ;  Chemical  Laboratory,  White- 
havcu. 
Thomson,  Robt.,  I.'o  Glasgow  ;  413,  Oxford  Street,  London,  W. 
Walsl!,  P.  H. ;  Journals  to  c.'o  Dr.  Bell,  Shady  Side,  Crescent 
Ridge  Avenue,  Clifton,  Hamilton  Co.,  Ohio,  U.S.A. 

Winser,  Percy  J.,  l/o  Warrington ;  The  Grove,  Lower  Bebington, 
Cheshire. 

Wright,  Lewis  T.,  l/o  511 ;  1169  Calle  .\lsina  (CasiUa  765)  Buenos 
Ayres. 


J3fatJ)si, 


Dr.  Warren  De  la  Rue,  F.R.S.,  at  73,  Portland  Place,  W.,  April  19, 
aged  74. 

Dr.  R.  S.  Newall,  F.E.S.,  at  Ferndene,  Gateshead,  April  21, 
aged  77. 

Joseph  Stapleton,  at  1,  Bloom  field  Avenue,  Dublin,  April  16. 
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town,  wliilst  that  from  the  lower  half  of  the  gatlier- 
iiiK-Ki'iiuuel  is  collocteil  in  nuotlic:'  rosiTVoir,  "B," 
niul  mipiilicd  to  ii  iliUbri'iit  part  nf  the  towu. 

On  boiiif,'  HiilmiitkHl  to  analysis  tlicso  two  waters 
wore  louud  to  ililler  very  cousiaerably  iu  compoai- 
tiou.    Thus  : — 

Results  of  Analyses  in  Pakts  per  100,000. 


SESSION  1S8S-89. 

May  «th.  —Mr.  C.  Niipicr  Hake.    "  Notes  on  Explosives." 
June  3rd.— Messrs.  Xewlands  Bros.     "Improvements  in  Cou- 

tritugal  51nehine.s." 
„  Dr.  W.  S.  Squire.     "  The  Purification  of  Alcohol  by 

means  of  Hydrocarbon  Oils." 
July.     —    Annual  General  Meeting. 


Heeling  held  Monday,  April  1st,  1889. 


MK.    DAVID    IIOWAKD    IN   THE    CHAIK. 


THE  ACTION  OF  WATER  ON  LEAD. 

BY  PERCY  r.  FR4NKLAND,  I'U.D.,  B.SC,  F.I.C., 

Professor  of  Chemistry  in  University  Colleye,  Dundee. 

The  action  of  water  on  lead  is  a  matter  which  is 
fortunately  of  but  little  moment  iu  Loudon,  and  iu 
the  greater  part  of  southern  Euglaud.  In  the 
northern  counties,  iu  Scotlanil,  and  peuerally  .speak- 
ing in  those  districts  yielding  soft  waters,  it  is, 
however,  u  matter  of  great  importance,  and  one 
which  is  too  frequently  neglected  or  lost  sight  of  in 
connexion  with  the  distribution  of  water  for  domestic 
pill  poses. 

In  the  present  paper  I  do  not  propose  to  enter  into 
a  detailed  disquisition  on  this  subject,  which  abounds 
in  conflicting  literature,  but  rather  to  record  some  of 
my  recent  practical  experiences  in  connexion  with 
the  corrosion  of  leaden  service  pipes,  and  on  the 
methods  which  are  available  for  the  prevention  of 
the  same. 

Some  time  ago  my  attention  was  called  to  the 
occurrence  of  uumcrotis  cases  of  lead  poisoning  in  a 
Lancashire  town,  aud  as  the  occurreuce  was  naturally 
attributed  to  the  water  supply,  in  the  first  instance 
u  careful  examination  of  the  latter  had  to  be  made. 

The  water  supply  of  tliis  town  in  question  is  derived 
from  an  ujdand  gathering-ground,  the  tipper  half  of 
which  is  mostly  uncultivuted  moorlund  nnd  very 
peaty,  so  much  so  that  the  stream  issuing  from  it  is 
sometimes  of  a  daik-browu  colour.  The  lower  half 
of  the  gathering  -  ground  is  nejirly  all  cultivated 
meadow  and  grazing  laml,  but  the  water  draining 
from  it  receives  some  additions  of  ochreous  liquid 
from  an  old  colliery  working.  Now,  the  water  from 
the  upper  half  of  the  gathering-ground  is  collected  iu 
one  reservoir  "  A,"  and  supplied  to  one  part  of  the 


Total  solids 

Organic  carbon 

„      nitrogen 

.\mmonia 

Nitrogen  as  nitrates  and  nitrite 

Hardness,  temporary 

„         permanent 

total 

Chlorine 


Wator  from 
Reservoir  "  A.' 


7-80 
■15S 
■028 
■Wi 
0 
0 
3-5 
3-5 


Water  from 
Reservoir  "  B." 


IS'W 

■218 
■030 
■004 
■065 
0 

7-1 

7-1 

1^1 


Not  only  did  these  waters  exhibit  this  difference 
in  composition,  but  they  diverged  widely  iu  their 
behaviotu^  towards  lead  Thus  the  harder  water  "  B  " 
(which  had  received  the  coal  mine  di-ainage  referred 
to  above),  h:id  practically  no  action  on  either  bright 
or  taruished  lead,  whilst  the  softer  water  "  A,"  after 
remaiuiug  12  hovirs  in  contact  with  a  small  piece  of 
bright  lead,  contained  I'd  part  of  lead  in  sohitiou, 
aud,  after  being  similarly  in  contact  with  tarnished 
lead,  as  much  as  1-2  part  of  lead  per  100,000. 

This  water  was,  therefore,  at  once  recognisable  as 
one  of  those  peculiarly  troublesome  ones  which  act 
both  on  new  aud  old  lead. 

This  ilifference  in  the  activity  of  the  two  waters 
was  further  found  to  coincide  with  the  observed  fact 
that  no  cases  of  lead  poisoning  had  occurred  in  the 
district  supjilied  from  the  reservoir  "B." 

It  uow  became  necessary  to  inquire  into  the 
available  means  of  rendering  the  water  "A  "inactive 
towards  lead. 

Effi:ri  of  Ai/itation  with  Carhomite  of  Lime. — On 
the  laboratory  scale  I  found  that  this  activity  of  tlie 
water  "A"  could  be  very  easily  removed  by  shaking 
the  water  up  with  precipitated  carljonate  of  lime, 
and  then  allowing  the  latter  to  subside. 

The  water  which  had  been  in  contact  with  the 
carbonate  of  lime  for  12  —  24  hours  was  found  to  have 
no  action  on  either  new  or  old  lead. 

In  extending  the  investigatiou  of  the  .activity  of 
this  water  on  lead,  I  employed  in  all  my  further 
experiments  pieces  of  leaden  service  piping.  These 
pipes  were  in  every  case  2  ft.  in  length,  closed  by 
beating  out  at  one  extremity,  whilst  the  other  was 
closed  with  a  cork,  the  tube  being  completely  tilled 
with  the  water  under  examination. 

Bearing  in  mind  that  the  water  had  shown  itself 
more  active  on  old  lead  than  new,  it  appeared  to  me 
very  essential  to  make  all  the  experiments  in 
duplicate,  one  set  of  experiments  being  made  with 
new  leaden  pipes,  and  the  other  with  old  pijjes  of 
similar  dimensions  aud  ai-tvxdlij  tahn  fromtlw  fcriiices 
nf  that  part  of  the  town  which  was  siqiijlied  with  the 
water  in  question. 

The  further  experiments  were  made  with  samples 

of  tlie  water  from  the  reservoir  "  A  "  collectoil  in  the 

months  of  February,   April,  aud  June  respectively. 

I   Before  detailing  these  experiments,  it  will  be  desirable 
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to  record  the  results  of  analyses  of  these  several 
samples,  aa  well  as  of  a  sample  of  colliery  water  which 
will  be  referred  to  later  on  : — 

Results  of  Analysis  in  Pakts  per  100,000. 


Water  from  Reservoir  "  A." 

Colliery 

Februarj'. 

April. 

June. 

Water. 

Total  solids 

7- 10 
•Ul 

7-02 

1-3 

0 

3^3 

S-3 

•60 

ll^GS 

1-3 
2-1 
4-G 
6-7 

•S3 

45  ■92 

•OGO 

„      nitrogen 

Ammonia 

Nitrogen  as  nitrates  and 
nitrites  

Chlorine 

Hardness,  temporary  . . . 

„        permanent.... 

total 

■Oi-2 
•004 

•OIG 

1-4 

0 

3^9 

3  9 

•48 

•017 
0 

0 

1-0 
17'1 
17-7 
34^8 

l^JG 

Experiments  on  the  action  of  "  A  "  Water  on  new 
and  old  Lead  Pipes. — The  February  sample  of  water 
from  "A"  reservoir  was  placed  iu  two  neio  pipes  of 
J  in.  and  f  in.  diameter  respectively.  From  the 
table  below  it  will  be  seen  that  the  water  taken  from 
the  larger  pipe  contained  more  lead  than  that  taken 
from  the  smaller  one,  and  points  to  the  necessity  of 
using  in  all  comparisons  of  this  kind  tubes  of  exactly 
the  same  diameter. 

It  was  also  found  that  the  proportion  of  lead  taken 
up  by  the  water  did  not,  within  certain  limits, 
increase  by  longer  contact  ;  thus  generally  the 
water,  after  standing  two  days  in  the  tube,  did 
not  contain  more  lead  than  after  standing  one  day. 

Again,  the  experiments  showed  that  there  was  no 
tendency  for  the  quantity  of  lead  taken  up  to 
diminish  with  the  age  of  the  pipe ;  but,  on  the 
contrary,  the  solvent  action  of  the  water  rather 
increased  from  day  to  day.  This  important  point  is 
more  prominently  brought  out  in  subsequent  exi^eri- 
ments  with  old  service  pipes. 

Some  of  this  water  from  reservoir  "  A "  was 
subjected  to  a  sort  of  crude  filtration  through  chalk 
on  the  large  scale,  and  a  sample  of  this  filtered  water 
was  placed  in  a  J-in.  new  pipe,  but  from  the  results 
given  below  it  wiU  be  seen  that  this  treatment  had 
practically  left  the  activity  of  the  water  unchanged, 
the  amount  of  lead  taken  up  being  almost  exactly  the 
same  as  in  the  case  of  the  uufiltered  water  in  the 
pipe  of  the  same  diameter  : — 


I. 

Water  from 
"  A  "  Reservoir. 

n. 

Water  from 
"  A  "  Reservoir. 

III. 

Water  from 

"  A  "  Reservoir 

after  Passage 

througli  Chalk. 

New  4-in.  Pipe. 

New  }  in.  Pipe. 

New  J-in.  Pipe. 

Average  daily  amonnt  of  lead  fonud  during  12  days'  trial. 


•36 


•72 


•69 


Action  of  Colliery  Water  on  Lead. — The  colliery 
water,  the  analysis  of  which  is  given  above,  would 
from  its  composition  be  natiu^ally  supposed  to  have 
no  action  on  lead,  and  this  anticipation  was  realised 
on  actual  trial. 


As  this  colliery  water  was  available  in  large  quantity, 
it  natmally  suggested  itself  that  by  blencUng  this 
water  with  that  of  the  "  A  "  reservoir  in  suitable 
proportions,  a  mixed  water  might  be  obtained,  which, 
without  being  excessively  hard,  would  have  no  action 
on  lead. 

Several  experimental  mixtures  of  the  two  waters 
were,  therefore,  prepared  and  submitted  to  trial  in 
leaden  tubes  as  below : — 


IV. 
Colliery  Water. 

V. 

10  Vols. 

"A"  Water 

+  1  Vol.  Colliery 

Water. 

VI. 

10  Vols. 

"  A  "  Water 

+  1  Vol.  Colliery 

Water. 

New  5-in.  Pipe. 

New  J  in.  Pipe. 

Old  i-in.  Pipe. 

Average  daily  amount  of  lead  found  during  12  days'  trial. 


0                                     -25 

l^U 

VII. 

6  Vols. "  A  "  Water 
+  1  Vol.  Colliery  Water. 

VIII. 

5  Vols.  "  A  "  Water 
+  1  Vol.  Colliery  Water. 

New  5-in.  Pipe. 

Old  i-in.  Pipe. 

Average  daily  amount  of  lead  found  during  16  days'  trial. 


IX. 

2  Vols.  "  A  "  Water 
+  1  Vol.  Colliery  Water. 


New  ^-in.  Pipe. 


2  Vols.  "  A  "  Water 
+ 1  Vol.  ColHery  Water. 


Old  5-in.  Pipe. 


Average  daily  amount  of  lead  found  diu'ing  13  days'  trial. 


XI. 

1  Voi.  ■'  A  "  Water 
+  1  Vol.  Colliery  Water. 

XII. 

1  Vol.  "A"  Water 
+  1  Vol.  Colliery  Water. 

New  i-in.  Pipe. 

Old  Jin.  Pipe. 

Average  daily  amount  of  lead  found  during  10  days'  trial. 


•09 

The  tube  was  tl.en  filled  with 

London  (Thames)  water. 

and  after  two  days  it  gave  '05  Pb. 


•61 

The  tube  was  then  filled  with 

London  (Thames)  water, 

andafter  two  days  it  gave  "70  Pb, 


Thus,  only  when  the  two  waters  were  mixed  in 
equal  proportions  was  the  activity  of  the  "  A  "  water 
counteracted,  the  jjroportion  of  lead  taken  up  being 
then  practically  the  same  as  when  London  water 
(which  is  well  known  to  be  inactive)  is  placed  in  the 
same  tubes. 

Indeed,  from  the  analyses  of  the  two  waters  (the 
"  A  "  water  and  colliery  water)  given  above  it  will  be 
seen  that  a  mixture  of  the  two  iu  equal  volumes  has 
a  composition  very  closely  approximating  to  that  of 
ordinary  Loudon  water. 

A  remarkable  point  which  is  brought  out  in  these 
experiments  on  the  mixtiu'es  of  the  two  waters  is 
that  waters  containing  considerable   proiwrtions  of 
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tenii'iiniiv  Imnliu'ss  uiiiy  yet  be  byno  means  inactive 
towards  lead. 

A  foiv  vfiirs  ngo  Messrs.  Crookes,  Oillinff,  ixuil 
Tidy  rt'forred  the  activity  of  water  towards  lead  to 
a  deficieiioy  in  silica  ;  ami  altliongh  tliero  are  many 
facts  which  are  in  harmony  with  this  theory,  it  will 
be  seen  that  in  the  present  instance  some  of  the 
active  mixtnres  contained  more  silica  than  the  pro- 
p<irtion  ( •.">  praiu  SiO..  per  gallon  or  '7  part  per 
100.0041)  which  in  the  opinion  of  the.so  investigators 
prevents  the  activity  of  water  on  lead.     Thus — 


MixluKb 


Parts  per  lOO.iKW. 


Temporary 
UardiiCiis. 


SiO,. 


I. 
II. 
III. 
IV. 


■'  \  "  wat<'r  {February  sample) .  ' 

Colliery  water 

10  \  ols.   '  .\  "  +  I  Vol.  colliery 
water 

5  Vols.  ".V"  +  1   Vol.  colliery 
water 

i  Vols.  ■  .\  ■•  +  1  Vol.  colliery 
water 

I  Vol.   "  A  "  +  1  Vol.    colliery 
water 


0 
17-1 


1-J6 


2-8 

■64 

5-7 

•81 

S-fi 

•w 

Thus  if  -7  part  of  SiO;  per  100,000  confers 
iuacti\-ity  towards  lead  on  a  water,  then  the  mixture 
No.  ni.  should  have  no  action,  whilst  from  the 
above  tables  it  will  be  seen  that  its  activity  was 
still  very  marked. 

The  Prevention  of  Activity  hy  Carbonate  of  Soda. — 
Thinking  that  the  activity  of  the  "A"  water  might 
possibly  be  counteracted  by  the  use  of  an  alkali, 
experiments  were  made  on  the  effect  of  adding  small 
proportions  of  carbonate  of  soda.  The  proportions 
employed  were  10  and  5  p:u'ts  of  Na;CO;,  per  100,000 
respectively    The  following  results  were  obtained  : — 


XIII. 

"  \  "  Water  +  l»  Parts 

NajCOj  i-in.-h  New 

Pipe,  wluch  had  been 

previously  used  for 

Eiperiments  In  Table  I. 


XIV. 

"  A  "  Water  +  5  Parts 

XajCOa  per  100.000. 
Same  Pipe  as  in  XIII. 


Average  daily  amount  of  lead  found  during  8  days'  trial. 


The  "A"  water  with  5  parts  Na.COa  was  also 
tested  over  the  same  period  of  15  days  with  a  :|-in. 
new  pipe.  The  average  amount  of  lead  found  was 
only  '03  part,  and  the  maximum,  which  occurred  on 
the  first  day,  only  -05  part  Pb  per  100,001). 

Thus,  even  5  parts  of  cai-bouate  was  sufficient  to 
counteract  the  activity  of  this  water.  A  sample  from 
the  same  source,  however,  colIecte<I  in  Ajjril,  when 
the  water  was  more  peaty  in  character,  although 
containing  the  same  proportion  of  silica,  was  con- 
siderably more  active  towards  lead,  and  the  activity 
tlid  not  in  this  case  yield  to  an  addition  of  5  parts 
of  carbonate  of  soda. 

I  have  tried  the  effect  of  carbonate  of  soda  on 
several  waters,  and  find  that  in  all  cases  it  either 
completely  su8pen<ls  or  greatly  reduces  the  activity. 

According  to  some  authorities,  alkaline  waters,  such 
as  that  obtained  from  artesian  wells  in  the  London 
basin,  have  a  strong  action  on  lead,  but  this  is 
entirely    contrary    to    my  experience;  and    having 


occasion  recently  to  analyse  one  of  these  alkaline 
waters,*  from  a  boring  through  the  Loudon  clay,  I 
also  investigated  its  action  on  lead,  and  found  it  to 
be  wholly  without  action  on  either  the  new  or  old 
metal.  It  should  bo  mentioned  that  these  alkaline 
waters  are  also  specially  rich  in  silica. 

The  effect  of  carbonate  of  soda  on  the  activity  of 
water  at  higher  temperatvires  was  also  investigated. 

Some  of  the  "A"  water  alone,  and  some  of  the 
same  water  with  an  addition  of  10  jiarts  Na.-CO.,  per 
100,000,  were  respectively  placeil  in  contact  with 
pieces  of  old  and  new  lead,  and  kept  at  100  C.  on  a 
water-bath  for  about  six  hours.  The  water  was  then 
in  each  case  examined  for  lead :  — 

"  A  "  water  after  six  hours  J  >''■«  I""'-    '-'80  parts  Ph. 
at  100" ^OldK'iul.      2-80     „      „ 

".V"  water  +  lOparls  JfaiCOj")  -Vew  leal       "10 

|ier    ino.ooo    after     six  >'.  ,     .  "      " 

hours  at  lou"  C J  Old  lead.        -25     „      „ 

It  is  tlnis  evident  that  the  carbonate  of  soda  acts 
as  a  very  perfect  protective  at  higher  temperatiu'es 
also. 

Effect  of  Lime  on  the  Actirtty  of  Water. — In  order 
to  ascertain  whether  ctirbonate  of  soda  might  not  be 
replaced  by  the  cheaper  material,  lime,  a  number  of 
experiments  were  made  with  the  latter,  the  following 
results  being  obttuned  : — 

"  A  "  Water  (February  Samm.k)  -f  2  Paets  CaO 
per  100,000. 


Average  daily  amount  of  lead 
foiinii  (hiring  11  days'  trial. 


■08 


Averape  daily  amount  of  lead 
found  during  It  days'  trial. 


•70 


Owing  to  the  unfavourable  results  thus  obtained 
in  the  case  of  the  old  pipe,  further  experiments  were 
made  with  the  April  sample  from  the  "  A  "  reservoir, 
which,  as  before  mentioned,  was  considerably  more 
active  than  the  Felimary  sample,  and  with  larger 
additions  of  lime.     Thus  : — 

"A"  Watee  (Apeil  Sample)  +  5  Paets  CaO 
per  100,000. 


XVII. 
}-in.  New  Pipe. 


XVIII. 
}-in.  Old  Pipe. 


Average  daily  amount  of  lead  found  during  11  days'  trial. 


3'35 


The  above  results  show  that,  whilst  the  lime  has 
practically  the  same  protective  action  as  carbonate  of 
soda  with  new  pipes,  it  actually  increases  the  activity 
of  the  Witter  towards  old  pipes,  when  used  in  such 
large  proportion  as  5  parts  per  100,000. 

Effect  of  Sod(U7n  Phosphate  on  the  Activity  nf  Water. 
— Among  the  substances  which  are  generally  accre- 
dited with  the  power  of  jji-otectiug  lead,  none  enjoys 
])erhaps  such  a  high  reputation  as  phosphoric  acid. 
In  order  to  determine  whether  the  activity  of  the 
"  A"  water  would  yield  to  this  material,  experiments 
were  made  in  which  tUfferent  proportions  of  hydric 
disotlic  phosphate  were  added  to  the  water.  The 
following  results  were  obtained : — 

•  The  alkalinity  was  equivalent  to  19"8  parts  NaiCO,  per  1(W,000. 
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"A  "  WATEa  (Aprii,  Sample)  +  HNa,P04 


XIX. 

J-in.  New  Pipe. 

XX. 

l-in.  Old  Pipe. 

•IPart  P2O5  added. 

•1  Part  PaOs  added. 

Average  daily  amount  of  lead  found  during  3  days'  trial. 

2-60 

3'50 

■5  Part  P2O5  added. 

•6  Part  P2O5  added. 

Average  daily  amount  of  lead  found  during  3  days'  trial. 

2-47 

2-10 

2-0  Parts  P2O5  added. 

2'0  Parts  P2O5  added. 

Average  daily  amount  of  lead  found  during  2  days'  trial. 


•iin 


Thus,  until  very  consideralile  proportions  of  the 
sodium  phospliate  are  added,  practically  no  diminu- 
tion in  the  activity  of  the  water  results. 

The  Effect  of  Filtration  on  the  Activity  of  Water  on 
Lead. — ill  dealing  -with  the  active  water  of  Hudders- 
field,  Messrs.  Crookes,  Odling,  and  Tidy  foiiiul  that  the 
activity  was  greatly  reduced  by  flltration  tlirough  a 
stratum  of  sand,  carbonate  of  lime,  and  flint,  and 
they  attribute  the  diminished  activity  of  the  filtered 
water  to  a  small  projjortion  of  silica  dissolved  from 
the  flint.  As  these  experiments  have,  as  far  as  I  am 
aware,  not  been  repeated  liy  any  other  observers,  it 
appeared  of  particular  interest  to  examine  the 
efficiency  of  this  method  of  treatment  on  the  active 
water  in  question. 

The  filters  were  in  the  first  instance  constructed  of 
1  ft.  3  in.  hlncli  limestone  at  the  base  ;  upon  this 
followed  a  layer  of  1  ft.  3  in.  of  flint,  and  upon  this 
a  stratum  2  ft.  in  Wm'cA'hcss  of  fine  silver  sand.  This 
filtering  medium  was  arranged  in  a  glass  tube  about 
^  in.  internal  diameter,  and  the  water  was  always 
passed  through  at  a  rate  not  exceeding  50  gallons  per 
square  foot  of  Hlter-area  per  24  hours.  This  filter  is 
referred  to  below  as  "Filter  No.  1." 

The  eflect  of  filtration  through  this  filter  will  be 
apparent  fi-om  the  results  recorded  below:  — 


XXI. 

*  A  "  'W.ater  (Anril  Sanijile), 
before  Filtration. 


XXII. 

"  A  "  Water  (.\pril  Sample), 
b'-l'ore  Filtr.ation. 


J-in.  New  Pipe. 

J-in.  Old  Pipe. 

Average  daily  amount  of  lead  found  during  10  days'  trial. 

2-Ofi 

1-H 

This  Tube  was  then  filled 

with  •■  A  "  Water  after 

passina  through  No.  1  Filter. 

This  Tube  was  then  filled 

with  "  .V  "  Water  after 

passing  through  No.  1  Filter. 

Average  daily  amount  of  lead  found  during  3  days'  trial. 

•37 

•97 

Thus  the  activity  of  this  water  bafore  and  after 

filtration  presents  a  vei-y  strong  contrast,  but  e.spe- 
cially  in  tlie  case  of  the  new  tube. 

The  exjieriment  was  then  reversed  ;  similar  tubes 
were  first  filled  with  the  filtered  and  afterwards  with 
unflltered  water.     Thus  : — ■ 


XXIII. 

"  A  "  Water  (April  Sample), 

after  passina;  through 

No.  1  Filter. 

XXIV. 

"  A  "  Water  (April  Sample), 

after  passing  Ihrouxh 

No.  1  Filter. 

J-m.  New  Pipe. 

Mn.  Old  Pipe. 

Average  daily  amount  of  lead  found  during  10  days'  trial. 


•67 


The  Tube  was  then  filled 
with  unliltered  "  A  "  Water. 


The  Tube  was  then  filled 
with  unliltered  "  A  "  Water. 


Average  daily  amount  of  lead  found  during  3  days'  trial. 


2-33 


Thinking  that  perhaps  the  efficiency  of  the  filter 
depended  mainly  upon  the  carbonate  of  lime,  a 
second  filter  (No.  2  Filter)  was  constructed,  in  which 
the  layer  of  limestone  was  increased  to  2  ft,  9  in., 
whilst  the  stratum  of  silver  sand  was  i-educed  to  a 
depth  of  6  in.     No.  2  filter  was  thus  comiDosed  of  — 

Sand,  6  in.  at  the  top. 

Flint,  1  ft.  3  in. 

Limestone,  2  ft.  9  in.  at  the  bottom. 

The  following  results  were  obtained  in  similar 
experiments  made  with  this  filter  : — 


XXV. 

'A  "  Water  (.\pril  Sample), 

afh  r  Filtration  throueh 

No.  2  Filler. 


J-in.  New  Pipe. 


XXVI. 

'■  A  "  W.ater  (April  Sample), 

after  Filtration  through 

No.  2  Filter. 


S-iii.  Old  Pipe. 


Average  daily  amount  of  lead  found  during  10  days'  trial. 


The  Tube  was  then  lilli-d 

witll  "  \"  Water  after 

Filtration  through 

No.  1  Filter. 


The  Tube  was  then  fillpd 

with  "  A"  Water  after 

Filtration  through 

No.  1  Filter. 


Average  daily  amount  of  lead  found  during  5  days'  trial. 


1-62 


It  thus  appears  that  the  efficiency  of  the  filter  was 
by  no  means  increased  by  increasing  the  thickness  of 
the  .stratum  of  limestone  and  diminishing  that  of 
sand,  but,  on  the  contrary,  the  efficiency  of  this 
No.  2  filter  was  very  much  less,  as  shown  by  the 
strong  action  of  the  filtered  water  on  the  old  lead 
pipe. 

Although  there  is  this  marked  difference  between 
the  acti\aty  of  the  water  before  and  after  filtration,  it 
is  very  difficult  to  assign  any  adequate  cause  for  the 
contrast.     Thus  the  silica  in  the  water  before   and 
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nfter  filtration  wiis  pmctienlly  identical,  and  was 
not  luoveaseii,  even  after  undergoing  a  second 
filtratiou  : — 

"  A '*  wiiter  (April    sanipto),   before    llUration    rotitainpd 

•M  imrt  Si(),  por  l(ii(.iKM). 
Ditto  after  (Uk-Hsiiti;  onco  through  Xo.  I  niter  contuinctt  '52 

imrt  SiO,. 
Ditto  «ft«-r  piissing  twice  through  No.  1  filter  contaiiii'il 

'SO  pnrt  SiOt. 

In  similar  experiments  made  with  a  sample  of 
"  .\  "  water,  collected  in  June,  I  have  also  loiiiul 
that  the  silica  was  not  increased  hy  tilti'ation  through 
No.  1  tilter.     Thus:— 

I'lirt. 
•'  .\  "  •Jtttcr  (June  sainpliO  bi'fore  nitration,  SiOj  =  '82 
Ditto  alter  pa-vsinR  throiittU  No.  1  liltir,  SiOj       =  '7S 

In  this  case  the  total  hardness  was  increased  by 
filtnitiou  from  G'7  to  7'0  parts  per  100,000. 

In  the  ease  of  a  wati'r  from  Havorfordwe.st,  which 
however  had  priictically  no  nctiou  on  h'lul,  but  which 
I  had  occasion  to  submit  to  filtrai  ion  througli  ii  single 
layer  of  tine  sand  2  ft.  in  depth.  I  found  a  very  sliglit 
increase  in  the  proportion  of  silicn.  The  composition 
of  this  water,  before  and  after  liltration,  is  recorded 
below  : — 

Results  of  Analyses  in  Parts  jjer  100,000. 

Haverfordwest  Water. 


Totnl  solids 

On^nu'  carbon 

„      uifcroireii 

.\niinonia  

Nitrogen  as  nitrates  and  nitrites 

Ohloriue   

Ilanlness,  temporary 

„  permanent 

total 

Silica 


Before 
Filtration. 


8-50 

'  I'.iii 
'lill 

'riiifo. 
'iu;i 

2' I 
0 

2'n 

2'« 
1-52 


After 
Filtration. 


8-*) 
•ISO 
•nil 
0 
'OH 

■2-i 
0 

2'<! 

2'l! 

I'li2 


In  snbseqnent  experiments  made  in  conjunction 
with  "Sir.  Frew  'sn-  page  217),  I  have  shown  that  wheu 
distilleil  water  is  slowly  liltored  througli  ci-trciiiijli/ 
finely  diWded  tliut,  a  small  proiiorti(m  ( '15  part  per 
100,000)  of  silica  is  taken  up  by  tlu;  water. 

There  appears  also  to  lie  no  material  difference 
ill  the  proportions  of  tlie  di.ssolved  gases  present  in 
the  waters  before  and  after  tiltration,  although  there 
is  sonu'  sjli/ht  eviihncc  that  the  carbonic  auliydride 
undergoes  a  small  increase,  and  the  oxygon  a  small 
diminution  during  the  process.  This  would,  of  course, 
according  to  the  explanation  of  activity  given  by 
(iraham,  Hofmann,  and  Miller,  tend  to  reduce  the 
activity  of  the  water  after  filtration.     Thus  : — 

Dissolved  Gases  in  100  Vols,  of  "  A  "  Wateh  (.Ti  ne 
Sample). 


Before  Filtration. 

After  No.  1  Filter. 

CO, 

Vols. 
•190 

Vols. 
•183 

o 

•078 

•877 

N 

1-S96 

1^«0 



Before  Filtration. 

After  No.  2  Filter. 

CO, 

Vols, 
•ini 

Vols. 
•200 

0 

•048 

'C'il 

N 

1-348 

1'34$ 

— 

Before  Filtration. 

After  No.  1  Filter. 

I.            11. 

CO, 

Vols.         Vols. 
'200             '2li; 

Vc.ls. 
'2IS 

0 

'78t           -717 

•681 

N 

i'«6       Viet 

1337 

The  dissolved  gases  ill  the  April  sample  of  "A" 
water,  which  was  much  more  active  than  the  June 
sample,  were  as  follows  :  — 

Vols. 

CO. OTS 

O '777 

N rooi 

Again,  iu  the  case  of  a  sample  of  Loch  Katrine 
water,  kindly  supplied  to  me  by  Prof.  Mills,  I 
found  the  dissolved  gases  before  and  after  liltration 
through  No.  1  filter  to  be : — 

Dissolved  Gask.s  in  100  Vols,  of  Locii  Katrine 
Water. 


Before  Filtration. 


After  No.  1  Filter. 


CO. 

O 

N 


I. 

Vo't 
■03i 


1,1. 


•031 
'072  -081 

1'433  l'*il 


Vols. 
•  0  tii 


•(■.71 
1-407 


This  sample  of  Loch  Katrine  water  had  the  follow, 
ing  composition : — 

Results  iu  Pakts  per  100,000  Locn  Katkine  Water. 

Paris. 

Total  solids 2-i;(l 

Orsanie  carbon -  [."fn 

„       niti-ORen -027 

Ammonia 0 

Nitrogen  as  nitrates  and  nitrites 0 

Chlorine -7 

Hardness,  temporary 0 

„         permanent 1-0 

„        total 1-0 

Silica 'I'l 

It  is  not  a  little  remarkable  that  this  sample  of 
Loch  Katrine  water,  although  so  extremely  deficient 
both  in  silica  and  carbonic  acid,  b.ad  only  a  slight 
action  on  lead.  Passage  through  No.  1  filter  further 
reduced  its  activity,  as  seen  from  the  following 
experiments : — 
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Loch  Katkine  Water. 

XXVII. 

Dnfiltered. 

XXVIII. 

After  No.  1  Filter. 

;-in.  New  Pipe. 

\m.  New  Pipe. 

Average  daily  amount  of  lead 
found  during  6  days'  trial. 

•21 

The  Tube  was  then  filled 

with  Water  twice 

filtered  throush  No.  1  Filter. 

Average  daily  amount  of  lead 
found  during  15  days'  trial. 

Average  daily  amount  of  lead 
found  during  9  days'  trial. 

•35 

•15 

The  Tube  was  then  filled 

with  Water  twice 

filtered  throll^h  No.  1  Filter. 

The  Tube  w:is  then  filled 
with  unflltered  Water.' 

Averace  daily  amount  of  lead 
found  during  3  days'  trial. 

Average  daily  aTonnt  of  lead 
found  during  3  days'  trial. 

•12 

•32 

A  similru'  reduction  in  the  activity  of  the  water  was 
also  eflfectecl  by  filtration  through  4  ft.  6  in.  of  fine 
sand  instead  of  the  composite  filter.  After  this 
filtration  it  yielded  on  analysis : — 


Parts. 

Total  solids •2-60 'I 

Organic  carbon  "1  tfi  I 

„       nitrojren  '02P>  i 

Silica m   J 


per  100,000. 


I  have  recently  had  occasion  to  examine  also  two 
Cornish  waters  which  have  a  strong  action  on  new 
lead.  These  waters,  ^-hich  were  derived  from  Ked- 
ruth  anil  St.  Austell  respectively,  had  the  following 
composition  :-- 

Results  in  Pakts  per  100,000. 

Redruth    I  St.  Austell 

Water.         Water. 


Total  solids 

Organic  carbon 

„       nitrogen 

Ammonia 

Nitrogen  as  niti'ates  and  nitrites 

Chlorine 

Hardness,  temporarj- 

„         permanent 

„         total 

Silica 


12^S8 
■037 
•009 
0 

•218 

3-0 

0 

5^0 

6^0 

•96 


7-20 
■020 
■Oil 
0 
•176 

2^5 
•6 

3^9 

•fo 

1-02 


lead  of  equal  size  in  the  ordinary  way  adopted  for 
testing  the  action  of  water  on  lead. 

Redruth  water    after  >  New  leai ■SO  part  Pb. 

12  hours 'old      , ■SS 

St.  Austell  water  after  \  New  lead 1 '  00 

12  hours J  Old      , ■SG 

The  waters  were  also  each  of  them  treated  with 
5  parts  of  carbonate  of  soda  per  100,000,  and  their 
action  on  old  and  new  lead  again  similarly  tested  : — 


Redruth  water  +  5  parts  > 
NujCOa  per  100,000  (after 
12  hours) 

St.  Anstell  water  +  5  parts > 
Na^COa  per  100,000  (after  [ 
12  hours)  


New  lead  . 
Old      „ 


New  lead  . 
Old      „ 


■o-l  part  Pb. 
■06 

■OS 
•02 


Not  having  suificient  of  these  waters  at  my  disposal 
to  examine  their  behaviotu-  in  service  pipes",  I  placed 
them  in  contact  with   small  pieces  of  new  and  old 


Thus  the  activity  of  each  of  these  waters  yields  to 
treatment  with  a  small  proportion  of  carbonate  of 
soda. 

In  view  of  the  great  importance  of  this  subject,  it 
is  highly  desirable  that  all  tests  made  as  to  the 
activity  of  water  towards  lead  should  be  made  under 
uniform  conditions,  so  that  the  results  may  be  strictly 
comparable. 

It  is  also  very  important  that  in  investigating  the 
activity  of  water,  the  conditions  which  hold  good  in 
the  acttial  distribution  of  water  should  be  as  closely 
imitated  as  possible,  and  from  the  results  which  I 
have  brought  before  you  this  evening  it  will  be  at 
once  apparent  how  necessary  it  is  that  the  action  of 
the  water  on  old  service  pipes  as  well  as  on  new  ones 
should  be  carefully  inquired  into,  as  the  action  in  the 
two  cases  may,  as  we  have  seen,  be  widely  diflferent. 
In  fact  there  can  be  no  doubt  that  the  corroded 
interior  of  an  old  pipe  exposes  a  far  more  extensive 
front  for  the  attack  of  the  active  water  than  does  the 
polished  surface  of  a  new  one. 

In  order  to  i-ender  the  conditions  of  experiment 
still  more  closely  analogous  to  those  existing  in 
actual  practice,  I  have  in  a  more  recent  investigation 
undertaken,  in  conjunction  with  Mr.  Frew,  and  to 
which  I  shall  presently  refer,  submitted  the  water  in 
contact  with  the  lead  pipes  to  a  pressure  of  some 
2  J  atmospheres. 

As  regards  the  means  available  for  counteracting 
the  activity  of  potable  water,  there  are  obviously 
several  different  coiu^ses  open  which  will  recommend 
themselves  according  to  the  particular  circumstances 
of  individual  cases. 

Thus  it  ■(vill  be  seen  from  the  above  results  that 
water  from  one  and  the  same  source  may  be  possessed 
of  very  different  degrees  of  activity  towards  lead  at 
different  seasons.  This  difference  is  doubtless  due 
not  only  to  variation  in  the  quantity  of  organic 
matter  present  in  the  water,  but  also  to  variation  in 
the  quality  of  that  organic  matter,  as  well  as  to 
variation  in  the  nature  and  amount  of  the  saline 
ingredients. 

In  some  cases  the  activity  of  water  supplies  may 
be  conveniently  counteracted  by  the  admixture  of 
an  inactive  and  somewhat  highly  saline  water  in 
suitable  proportions,  as  in  the  particular  case 
referred  to  in  this  paper.  It  is,  however,  extremely 
noteworthy  that  the  proportion  of  such  a  hard  water, 
which  must  be  added  in  order  to  neutralise  the 
activity,  may  be  greatly  in  excess  of  what  one  would 
be  led  to  expect  from  theoretical  considerations  only. 
This  method  of  blending,  moreover,  *will  in  most 
cases  not  recommend  itself,  owing  to  the  consequent 
deterioration  of  the  water  for  steam  purposes. 

For  simplicity,  eifieiency,  and  for  the  promptitude 
with  which  it  can  be  appUed,  no  method  can 
compete  with  that  of  adding  carbonate  of  soda  in 
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snitnble  proportions,  wliioli  may  he  varied  according 
to  tlio  necessities  of  tlie  wntev  iit  dilVei-ont  seasons. 

Extremely  remarkablo  is  the  proteotiou  secured 
by  tlio  tiltnitiou  of  tlio  active  water,  a  protection 
■wUich  does  not  appear  to  bo  adetiuately  accounted 
for  by  tlie  diange  effccttvl  in  the  proportion  of  any 
one  ingredient  pnsent  in  the  water,  but  whicli  must 
probal)ly  be  referred  to  the  minute  alteration  in  a 
number  of  the  ingredients  producing  such  an 
aggregate  change  in  the  character  of  the  water  that 
the  activity  is  reduced  in  o  marked  degree.  Thus 
the  hardness  undergoes  a  slight  increase,  as  does  the 
silica,  and  probal)ly  also  the  dissolved  carbonic  anhy- 
dride, whilst  the  organic  matter,  and  probaldy  also 
the  dissolved  oxygen,  undergo  a  slight  diminution. 

The  filtration  of  upland  sm-faco  water,  which  is 
in  general  the  otJender  as  regards  lead,  is,  of  course, 
strongly  to  be  recommended  on  other  grounds,  and 
although  the  process  does  in  the  first  instance 
greatly  reduce  the  activity  of  the  water  towards 
lead,  it  is  very  doubtful  whether  this  protective 
action  can  bo  maintained  without  a  frci^uent  renewal 
of  the  filtering  medium.  In  any  case  the  activity  of 
the  water  before  and  after  filtration  must  bo  kept 
under  constant  observation. 

It  is  further  evident,  from  the  results  recorded  in 
this  paper,  that  although  the  chemical  composition 
of  a  water  indicates  the  probability  or  improbability 
of  its  acting  on  lead,  recourse  should  still  invariably 
be  had  to  actual  experiment  in  order  to  finally 
determine  this  point,  whilst  the  seasonal  variations 
in  the  character  of  surface  waters  should  also  bo 
duly  taken  into  consideration  in  such  investigations. 

There  can  be  no  doubt  that  in  the  past  very 
insufficient  attention  has  been  devoted  to  the 
question  of  the  safe  distribution  of  these  soft 
upland  surface  waters  through  leaden  pipes,  tlieir 
freedom  from  any  suspicion  of  sewage  contamina- 
tion having  led  to  their  enthusiastic  recommendation 
in  all  ijuarters.  Now,  although  I  do  not  for  a  moment 
■wish  to  suggest  that  these  waters  are  not  of  the  most 
excellent  quality,  especially  for  the  supply  of  manu- 
facturing towns,  still  it  woiild  appear  to  l>e  high 
time  that  every  regiu-d  should  l)e  paid  to  their 
distribution  at  a  minimum  risk  to  the  consumer. 
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FURTHER  EXPERIMENTS    ON  THE  ACTION 
OF  WATER  ON  LEAD. 

BY      PERCY      F.     FRANKLAND,      PH.D.,      B.SC,      ETC.,      AND 

WILLIAM    PUF,w   {Student  in  the    Chemical   Luhora- 
lories  of  University  College.  Dundee). 

In  continuation  of  the  previous  experiments  made 
by  one  of  us  on  the  action  of  water  on  lead,  wo 
have  extended  these  investigations  with  a  view  to 
further  testing  the  protective  action  of  various  sub- 
stances, as  well  as  to  ascertain  the  effect  of  bringing 
different  kinds  of  water  into  contact  with  the  metal 
at  a  high  pressure. 

In  the  first  instance  we  made  some  experiments 
■with  the  water  supplied  to  Dundee.  This  water, 
although  obtained  from  an  upland  gathering-gron]id, 
soft,  and  in  fact  often  quite  destitute  of  temporary 
hardness,  has  no  permanent  action  oti  lead.    Thus  : — 


When  introduced  into  new  pipes,  however,  the 
water  has  in  the  first  instance  a  very  considerable 
action  on  the  metal.  Thus  two  new  leaden  tubes 
2  ft.  by  :,'  in.  were  filled  with  the  above  sample  No.  1, 
and  the  load  in  suspension  and  solution  determined 
from  day  to  day :  — 


Number 

or  Hours 

tUiria,t;  wllich 

Wiiter 

reinaiutiil  in 

coutact  with 

Lead. 


Tube  I, 


Tube  U 


Tubo  III. 
10  I'lirts  Nii..^(.'(  >:,. 


Tubi'  1\'. 
i  I'iirls  NaaCOj. 


Lead  in  Parts  per  100,000. 


Hours. 

a 

lil! 
H 
H 

■n 

21 
US 
24 
2-i 
« 
70 
« 
24 


2-72 

2^86 

•90 

•8S 

•30 

•32 

•w 

•33 

•S!) 

■15 

•20 

-20 

•17 

•11 

■13 

•07 

•09 

•06 

•13 

•12 

•00 

•13 

•OG 

•11 

•10 

•13 

•09 

■14 

Durins  tlie  latter  half  i>t  these 
exiioriuienta,  the  same  water  to 
which  Sand  10  parts  respectively 
of  carbonate  of  soda  per  100,000 
had  been  added,  was  placed  in 
two  similar  new  tubes,  and  the 
lead  from  those  simultaneously 
deteruiiucd  thus : — 


•1« 
■Oti 
•07 
•06 
•06 
■OS 


•14 
•14 
■08 
•11 
■11 
•15 


X.B. — In  all  the  experiments  recordeil  in  this  paper  leaden  pipes 
2  ft.  in  length  and  J  in.  internal  diameter  v/ere  used. 

The  above  results  show  that  although  this  Dundee 
water  has  a  very  strong  action  on  new  lead  in  the 
first  instance,  the  action  rapidly  diminishes,  and 
soon  becomes  insignificant.  The  exjoeriments  with 
carbonate  of  soda,  moreover,  show  that  \>j  the 
addition  of  this  substance  to  the  water  in  the  above 
proportions,  even  this  initial  action  is  entirely  done 
away  \vith,  thus  confirming  the  results  previously 
obtained  by  one  of  us  with  other  waters. 

The  Action  of  Water  containing  Ammonium  Nitrate. 
— Wishing  to  render  the  Dundee  water  more  active 
for  the  ptirpose  of  some  other  experiments,  we 
prepared  samples  of  this  water*  to  wliich  2  and 
10  parts  respectively  of  ammonium  nitrate  had  been 
added,  inasmuch  as  this  salt  is  genei^ally  supposed 
to  cause  the  solution  of  lead.  (JVI.  M.  P.  Muir,  .1. 
Chcm.  Soc.  1877.) 

To  our  surprise,  however,  we  found  that  on  filling 
the  lead  pipes  with  these  waters  the  amount  of 
action  was  actually  less  than  in  the  case  of  the 
Dundee  water  alone,  and  less  in  the  case  of  the 
sample  to  which  10  parts  of  ammonium  nitrate  had 

*  Collected,  February  27, 1889 ;  foranalysis,  see  above. 


248 


THE  JOURNAL   OF  THE  SOCIETT  OF  CHEMIC;AL  INDUSTRY.       r April  30, 1889. 


been  added  than  in  that  which  had  received  only 

two  parts. 

Dundee  Water  +  2  Parts  (NHjjNOs  per  100,000. 


Honrs  iu 
Contact. 

Temp.  °  F. 

Lead  in  Parts  per  100,000. 

Tube  I. 

Tube  II. 

Ma  roll  5 
6 

24 
24 
2t 

43 

43—44 
44—45 

•05 
•00 
•00 

•09 
•10 
•11 

Dundee  Water  +  10  Parts  (NH4)N03  per  100,000. 


T'at'"-         ?™faJt:        Temp.°F. 

Lead  in  Parts  per  100,000. 

Tube  I. 

Tube  II. 

March  9              24           1        46—45                    •OS 
„      11               42            1         45—43                     •OS 

•08 
•06 

Effect  of  Pressure  on  the  Action  of  Water  on  Lead.  — 
In  order  to  test  the  action  of  water  on  lead  under 
pressures  greater  than  that  of  the  atmosphere,  we 
made  use  of  the  following  apparatus  :— 


A  large  U-tube  of  glass  (A)  is  fastened  to  a  board 
bearing  a  scale  of  feet  and  inches.  The  lower  end 
(B)  of  tlie  U-tube  is  connected  hj  a  piece  of  thick 
walled  india-rubber  pressure- tubing  to  a  glass  tube 
passing  through  one  of  the  perforations  of  an  india- 
rubbei-  stopper,  through  the  other  perforation  of 
which  passes  a  stoppered  funnel  (0).  The  leaden 
pipe  (D)  is  tilled  with  the  water  under  examination, 
the  india-rubber  stopper  is  then  inserted  and  lield 
firmly  iu  position  by  means  of  the  clamp  and  stand 
(E).  More  of  the  same  water  is  then  introduced 
through  the  funuel  (C)  until  it  flows  over  into  the 
U-tube  and  passes  beyond  the  bend  (F).  The  stop- 
cock of  the  fiumel  is  then  closed  and  mercury  is 
j)oured  in  at  the  open  upper  end  of  the  U-tube  until 
the  desired  pressure  is  obtained.  At  the  end  of  the 
experiment  the  india-rubber  joint  is  closed  with  a 
clip  at  (B),  tlie  leaden  tube  disconnected,  and  the 
water  poured  out  for  testing. 

In  the  first  instance  we  submitted  the  sample  of 
Dundee  water  collected  on  January  24th,  1889,  and 
the  analysis  of  which  is  given  above,  to  examination 
with  the  following  results :  — 


Hours 

in 

Contact. 

Temp. 
°F. 

Tube  XI. 
Pb  per 

100,000. 

Total  Pressure  on 

Water,  including:  that 

of  the  .\tmosphere. 

1889. 
Feb.  11 

66 

43—40 

0 

90  inches  of  mercury. 

„    13 

46 

41—43 

0 

60 

,.    14 

24 

43—44 

0 

83 

„    15 

24 

41-45 

•09 

Atmospheric   pressure 
onI.y. 

From  the  above  experiments  it  appears  that  under 
a  high  pressiu^e  the  Dundee  water  takes  up  no  lead 
either  in  solution  or  suspension,  even  from  a  per- 
fectly new  tube  ;  and  further  than  this,  that  the 
tube  which  has  been  submitted  to  the  water  under 
pressure  in  this  manner  for  several  days  is  as  mucli 
protected  against  further  action  as  a  tube  which 
has  been  iu  contact  with  the  same  water  uuder 
atmospheric  pressure  for  a  considerably  longer 
period  of  time,  as  is  seen  from  a  comparison  of  the 
last  result  in  the  above  table  with  the  results 
recorded  for  the  same  water  in  the  first  table  of 
this  paper. 

Distilh'd  Water  under  Pressure. — Experiments  were 
then  made  with  the  same  apparatus,  using  distilled 
water  instead  of  Dundee  water  ;  the  distilled  water 
was  in  each  case  also  simultaneously  placed  iu  an 
ordinary  lead  tube  under  atmospheric  pressure. 

The  following  residts  were  obtained  : — 


Date. 

Hours 

in 
Contact 

Temp. 
°F. 

Tube  XII., 

Atmos 

pherie 

Pressure. 

Tube  XI. 

Total  Pressure 

including 

Atmosphere. 

1889. 
Feb.  18 

2 

45 

Pb. 

'04  parts 

Pb. 

•05  parts 

92  in.  of  mercury. 

„    18 

3 

45 

•15      „ 

•30      „ 

78         „       „ 

„    20 

5 

47 

•80      „ 

1-30      :, 

90 

■■    21 

)7 

47 

4-17      „ 

S'OO      „ 

78         „       „ 

It  thus  appears  that  the  activity  of  the  distilled 
water  is  distinctly  greater  under  increased  pressure. 

Further  experiments  were  then  made  with  the  view 
of  ascertaining  whether  the  gases  (oxygen  and 
carbonic  anhydride)  dissolved  iu  the  distilled  water 
exercised  any  infiuence  on  the  activity  of  the  water, 
both  at  ordinary  and  at  increased  pressures.  For 
this  purpose  the  distilled  water  was  first  boiled  for 
one  hour,  then  rapidh-  cooled,  and  then  a  stream 
of  carbonic  anhydride  or  oxygen  passed  through  it 
for  two  hours.  With  distilled  water  thus  saturated 
the  following  results  were  obtained  at  atmospheric 
pressure  : — 


D.ite. 

Hours 

iu 

Coiilact. 

Temp. 

°F. 

Tube  VII. 
saturated 
with  COa. 

Tube  VIII. 

saturated 

with  0. 

1889. 
March  8 

20 

44—45 

Pb. 
I'.'iO  parts 

Pb. 
•32  parts 

9 

•20 

43—43 

1-80      „ 

This  tube  was  now 
filled     mth     a 
mixture  of  equal 
volumes  of  the 
waters  saturated 
with  COo  and  0. 

-24     „ 

.,      12 

20 

43—45 

Pb. 
1^ 50  parts 

Ph. 

•28  parts. 

„      14 

20 

48-47 

1-43      „ 

•15     „ 

.,      15 

20 

47 

•90      „ 

•• 
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Thns  tho  distilled  wnter  sntiinited  ■with  carbonic 
anhydride  is  very  nmch  more  nctivo  thim  tlmt 
sntiirnted  witli  oxypen,  hUIkiukIi  much  less  nctive 
thnu  ordinary  distilled  water,  whilst  tho  raixlure  of 
tho  two  waters  in  etiual  volumes  does  not  dilVer 
niuterially  iu  its  activity  from  that  ol'  tho  distilled 
water  satun\t<Hl  with  carbonic  anhydride  oidy,  but 
is  much  less  active  than  ordinary  distilled  water. 

Distilled  water  thus  saturated  with  those  gases 
was  then  placed  iu  lead  tubes  under  iucreased 
pressure  with  the  following  results  : — 

Distilled  Watkk  SATURiTEu  with  Oxygen. 
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Distilled  Water  saturated  with  Carbonic 
Anhydride. 


Hours 

Temp. 

Tube  XVI. 

Pressure. 

Total  Pressure 

Date. 

in 

.\tmo- 
splieric 

Tube 

including 

Contact 

Pressure. 

XV. 

.Vtmosphorc. 

1889.    ! 

Pb. 

Pb. 

Mar.  18 

18 

48 

2-SO 

2-80 

84  in.  mercury. 

,    16 

4 

48 

2-00 

1-60 

90       „       „ 

These  experiments  show  that  the  distilled  water 
saturated  with  oxygen  only,  and  which  is  only  faintly 
active  under  ordinary  atmospheric  pressure,  becomes 
actually  inactive  under  iucreased  pressure,  whilst 
the  distilled  water  saturated  with  carbonic  acid 
undergoes  but  little  alteration,  as  regards  its  activity, 
on  increasing  the  pres.sure  within  the  limits  employed 
by  us. 

The  Effect  of  FtlfraHon  throurih  Slliceonf!  M,itrr!al.— 
We  have  also  made  some  further  experiments  on  this 
subject,  with  the  special  object  of  ascertaining  to 
what  extent  silica  is  dissolved  when  tho  siliceous 
material  is  presented  to  the  water  in  an  extremely 
fjue  state  of  division. 

For  this  purpose  some  flint  was  finely  powdered, 
and  only  that  portion  passing  tlirnugh  a  sieve  with 
28  meshes  to  the  linear  inch  was  used  for  experiment. 
The  powder  thus  obtained  was  first  digested  with 
hydrochloric  acid  to  remove  any  iron  that  might  have 
gained  access  to  it  during  the  jirocess  of  pulverLsa- 
tion,  after  which  it  was  thorotighly  washed  and  then 
placed  in  a  glass  tube  '75  inch  in  diameter,  so  as  to 
form  a  comjiact  filtering  stratum  35  inches  in  height. 
The  particular  water  under  examination  was  then 
passed  through  this  filter  at  a  rate  not  exceeding 
50  gallons  to  tho  square  foot  in  2-t  hours. 

TU,-  Effect  of  Filtrnthm  on  Bun/h-c  m/^fc— This 
water  was  passed  through  the  filter  at  the  rate  of 
2fi  gallons  per  square  foot  in  21  hours.  The  same 
water,  Itoth  Iiefore  and  after  filtration,  was  then 
placed  in  new  lead  tubes,  and  the  lead  present,  both 
in  suspension  and  solution,  determined,  with  the 
following  result:  — 
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SiOj  in  unflltered  water  =  ■BO  parts  per  100,000. 
„         filtered  „      =  ^75       „  „ 

From  tho  above  it  appears  that  the  filtered  water 
had  fi-om  the  first  less  action  on  lead  than  the  un- 
filtered,  btit  that  the  action  of  the  two  became 
rapiiUy  equalised. 

The  proportion  of  silica  was  distinctly  though 
slightly  greater  in  tho  filtered  than  iu  the  uufiltered 
water. 

The  Effect  of  Filtnitlon  on  BiMilled  Wat,?r.—T!h.\B 
water  was  passed  through  the  same  filter  at  the  rate 
of  3-5  gallons  per  square  foot  per  24  hours.  The 
filtered  and  untiltered  waters  were  then  compared  in 
similar  new  lead  tubes,  with  the  following  result : — 
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Thus  tho  difference  in  the  activity  of  the  distilled 
water  before  and  after  filtration  is  extremely  pro- 
nounced, whilst  tho  diflference  in  tho  i5roi:)i)r"tiou  of 
silica  before  and  after  filtration  is  identical  with  that 
previously  found  iu  tho  case  of  the  Dundee  water. 

Thinking  that  possildy  the  difference  in  the  activity 
before  iind  after  filtration  might  bo  occasioned  by 
some  alteration  taking  idace  in  the  nature  and 
amount  of  the  dissolved  gusos  in  the  water  during 
the  process  of  filtration,  we  made  a  number  of 
determinations  of  those  g.ases  in  both  samides  of 
water,  but  without  being  able  to  establish  any 
material  difl'ereuce  between  the  two. 

Tho  principal  results  we  have  arrived  at  in  the 
course  of  our  investigation  are  : — 

(1.)  That  the  activity  of  water  towards  lead  may, 
according  to  its  composition,  be  either  iucreased 
or  diminished  by  increased  pressure. 
(2.)  That  water  containing  oxygen  has  its  activity 
diminished,  whilst  the  activity  of  water  contain- 
ing carbonic  acid  is  not  materially  affected  by 
such  increased  pressure  as  wo  emiiloyed. 
(3.)  That  by  very  slow  filtration  through  extremely 
finely-divided  flint  a  small  proportion  of  silica  is 
dissolved. 
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(4.)  That  the  ■water  after  such  filtration  has  less 
action  on  lead,  both  in  the  case  of  distilled  water 
and  other  soft  potable  -n-aters  that  have  been 
submitted  to  examination. 

(5.)  That  the  activity  of  soft  water  is  very  materially 
reduced  by  the  addition  of  small  proportions  of 
carbonate  of  soda. 

Finally  we  would  call  attention  to  the  great  im- 
portance of  invariably  submitting  waters  to  the 
pressure-test  described,  so  that  the  contlitions  found 
in  actual  practice  may  as  far  as  jiossible  be  re- 
produced. 

DISCUSSION. 

The  Chaikman  said  that  the  question  of  the 
pollution  of  water  by  lead  was  one  of  primary 
importance,  and  it  was  a  matter  which  proved  the 
utter  ^f  orthlessness,  and  indeed  danger,  of  a  moderate 
knowledge  of  chemistry.  He  had  been  taught  in  his 
youth  that  if  there  was  one  thing  in  chemistry  which 
was  thoroughly  understood,  it  was  the  reasons  for 
the  contamination  of  water  by  lead.  Yet,  after  a 
century  of  such  knowledge,  it  was  found  that  very 
little  was  really  known  about  the  matter  So  far  as 
recent  work  had  yet  gone,  it  suggested  that  the 
cause  of  the  evil  was  organic  rather  than  inorganic  ; 
but  what  was  the  exact  cause  of  the  action  of  peaty 
waters  on  lead  appeared  to  be  one  of  the  most 
obscure  prolilems  of  the  day.  These  waters  of  very 
small  temporary  hardness  and  absolute  freedom  from 
contamination  would  be  sought  for  as  the  very  best 
for  drinking  purposes  but  for  their  unfortunate 
capacity  for  dissolving  lead.  He  would  like  to  ask 
whether  the  mixture  of  "  A  "  water  and  colliery  water 
described  by  Dr.  Frankland  had  been  allowed  to 
stand  for  any  considerable  time,  or  whether  it  was 
put  into  the  lead  pipe  at  once  ;  and  also  whether  the 
amount  of  soda  added  was  sufficient  to  produce  a 
permanent  precipitate.  If  so,  it  was  possible  that 
not  only  were  the  bases  precipitated,  but  also  some 
of  the  slightly  soluble  organic  acids  which  were  the 
possible  cause  of  the  mischief. 

Dr.  Thos.  Stevexsiin  regarded  tlie  communication 
as  a  valuable  contribution  to  our  knowledge  of  the 
action  of  water  on  lead  and  of  lead  upon  water.  He 
was  sorry  to  find,  however,  that  the  author  had  not 
directed  attention  to  the  question  at  one  point,  \\z., 
the  acidity  of  the  water.  However,  as  INIr.  Allen  was 
present  and  had  specially  studied  the  effects  of  the 
acidity  of  these  upland  surface  waters,  and  the 
relative  actions  on  lead  of  acid  and  non-acid 
upland  waters,  no  doubt  the  meeting  would  derive 
some  valuable  information  from  him  on  that  point. 
This  point  was  brought  forcibly  to  his  mind  in 
considering  one  of  the  remedies  for  the  action  of 
such  waters  on  lead — the  addition  of  carbonate  of 
soda.  It  would  have  been  interesting  to  have  known 
with  respect  to  the  "  A  "  water  whether  there  was  any 
free  acid,  either  organic  or  inorganic,  which  could 
have  been  neutralised  by  the  carbonate  of  soda. 
Dr.  Frankland  had  not  found  that  lime — which 
should  have  been  equally  effective,  if  added  in 
sufficient  quantity — had  the  same  action  a?  carbonate 
of  soda  in  preventing  the  reciprocal  action  of  water 
and  lead.  This  was  a  point  which  ought  to  have 
an  important  bearing  upon  Dr.  Frankland's  calcula- 
tion of  the  temporary  hardness  of  the  mixture  of  the 
"  A  "  water  with  water  that  had  temporary  hardness. 
Of  course  if  the  "  A '"  water,  ha-\-ing  no  temporary 
hardness,  were  an  acid  water,  its  mixture  with  the 
colliery  water  would  not  give  the  amount  of  tem- 
porary hardness  recorded  by  Dr.  Frankland,  Those 
figures  must  therefore,  for  the  present,  be  regarded 
as   somewhat   hypothetical.     His   own    experiments 


■with  regard  to  the  action  of  silica,  flints,  and  lime 
upon  water  agreed  with  those  of  Dr.  Frankland. 
The  amount  of  silica  which  went  into  solution  on 
filtering  water  through  siliceous  material  was  very 
small,  and  did  not  seem  to  have  much  efl'ect  in 
diminishing  the  action  of  water  upon  lead.  There 
was  always  one  great  mechanical  difficulty  in  testing 
waters  for  this  action — a  difficulty  which  Dr.  Frank- 
land  had  overcome  to  some  extent,  but  not  entirely. 
In  testing  the  water  one  must  use  either  a  fresh  lead 
pipe  or  one  that  had  become  tarnished.  If  one  used 
fresh  pipe,  two  pipes,  or  two  portions  of  one  pipe, 
would  not  agree  in  the  chai-acter  of  their  surface.  It 
was  impossible  to  get  them  exhibiting  exactly  the 
same  kind  of  sm-face.  One  pipe  would  be  rougher 
than  another  ;  and  if  the  operator  attemjited  to  clean 
them  he  at  once  got  a  different  surface.  The  action 
of  water  upon  a  new  pipe  was  not  a  fair  guide  to 
what  its  action  would  be  on  a  pipe  in  actual  use. 
He  was  therefore  glad  to  see  that  Dr.  Frankland  had 
tested  with  pipe  that  had  been  used  with  the  waters 
under  examination  ;  othei-wise  it  would  be  impossible 
to  say  whether  the  water  would  have  more  or  less 
action  on  an  encrusted  pipe  than  on  fresh  lead. 
Similarly,  if  one  took  a  pipe  encrusted  by  one  water 
and  passed  another  water  through  it,  one  could  not 
predict  the  action  of  the  new  water  on  another  pipe. 
It  was  therefore  desirable,  though  not  always  possible, 
to  employ  in  these  experiments  the  pipes  actually 
used  for  the  given  waters.  Another  difficulty  had 
been  created  in  his  mind  by  Dr.  Frankland's  state- 
ment that  he  cleaned  his  pipes  with  caustic  soda  to 
free  them  from  grea.se  and  then  passed  tajo-water 
through  them  for  some  hours.  That  was  a  method 
he  hardly  approved  of.  For  if  Dr.  Frankland  cleaned 
the  pipe  by  using  strong  soda,  and  then  passed 
through  it  water  which  would  itself  cause  a  slight 
incrustation,  he  could  not  be  said  to  have  acted  on  a 
new  pipe  or  on  an  old  pipe  encrusted  by  the  water 
operated  on.  One  interesting  result  of  his  experi- 
ments  on  these  watei's  was  to  show  that  the  silica 
hypothesis  did  not  hold  good.  It  was  seen  that  Loch 
Katrine  water  acted  on  lead  to  a  very  slight  extent 
though  it  was  very  free  from  silica  ;  and  in  Dundee 
also  they  had  a  water  which  fell  a  little  below 
Dr  Tidy's  standard  of  silicated  water,  and  yet 
appeared  to  act  on  lead  much  as  the  Loch  Katrine 
water  did.  He  hoped  that  Dr.  Frankland  would  be 
able  to  inform  the  meeting  whether  he  had  tested 
these  waters  for  free  acid.  According  to  his  own 
experience,  those  waters  which  were  free  from 
temporary  hardness  were  frequently,  if  not  generally, 
also  distinctly  acid,  containing  sometimes  as  mitch 
as  nearly  one  part  per  100,000  of  free  acid  calculated 
as  sulphuric  acid,  part  of  it  being  an  inorganic  acid 
and  part  organic,  as  shown  by  the  residue,  after 
acciu-ate  neutralisation,  evaporation,  and  incineration, 
containing  carbonates. 

Mr.  Wm.  Foster  said  that  it  had  occurred  to  him 
that  perhaps  the  variations  in  the  first  series  of 
experiments  might  be  explained  by  the  ratio  of 
volume  to  surface.  Or  perhaps  air  might  have 
gained  access  in  some  way.  It  seemed  to  him  extra- 
ordinary that  there  should  be  such  variation  in  the 
action  of  water  on  lead  joipes  which  were  supposed 
to  be  similar  in  every  respect.  It  was  a  most 
important  question,  and  one  which  it  was  often 
extremely  difficult  to  answer  definitely,  whether  a 
particular  water  should  be  condemned  or  not.  Within 
the  last  fortnight  he  had  heard  of  a  case  of  lead 
poisoning  in  the  county  from  which  he  presumed 
these  waters  came.  In  that  case,  however,  the  water 
was  found  to  be  exceptionally  hai'd  and  free  from 
lead. 
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Mr.  A.  H.  Allen  said  that  he  would  be  glad  if 
Dr.  Fr:iukl;uul  would  iiuswer  Dr.  Stevonsou's  ijuos- 
tion  as  ti)  the  acidity  of  tho  "  A  "  water  at  this  poiut, 
as  his  own  reiuiirks  would  to  a  great  esteut  depend 
ou  tho  uutiire  of  that  reply. 

Dr.  FRANKLi.ND  Said  that  the  water  was  practically 
neutral.  At  any  rate,  if  there  was  any  acidity  it  was 
80  slight  that  it  could  not  be  deterraiuod  by  the 
ordinary  methods,  and  the  carbonate  of  soda  added 
in  tho  exporimeuts  must  li;ivo  been  enormously  iu 
excess  of  any  trace  of  aciiUty  that  may  have  been 
present. 

Mr.  A.  H.  Ali.kn,  continuin<^,  said  that  if  that  was 
tho  case,  he  wovdd  like  to  know  liow  Dr.  Fraukland 
had  tried  to  estimate  tho  acidity,  if  any.  He  could 
not  agree  that  the  acidity  might  bo  so  slight  as  not  to 
bo  worth  determination.  There  was  often  only  one- 
half  or  even  one-quarter  of  a  part  of  free  acid, 
expressed  iu  terms  of  sulphuric  acid,  per  100,000  ; 
bnt  that  was  a  sensible  amount  of  acidity,  cajjable  of 
acting  on  lead  to  a  notable  extent.  Assuming  that 
the  free  acid  had  the  same  molecular  weight  as  lactic 
acid,  in  presence  of  oxygon  it  would  act  on  more  than 
its  own  weight  of  lead.  It  would  also  act  ou  oxide 
of  lead.  Chemists  had  talked  much  nonsense  in  the 
past  about  the  solubility  of  salts  of  lead.  Sulphate 
of  lead,  for  example,  had  been  regarded  as  an 
insoluble  salt.  But  in  this  connexion  and  for  this 
purpose  it  must  be  regarded  as  soluble,  seeing  tliat 
u  gallon  of  water  dissolved  about  3  grains  of  the  salt, 
equivalent  to  2  grains  of  metalUc  lead.  Similarly, 
the  acidity  of  water  was  often  regarded  as  meaning 
several  grains  per  gallon  or  several  parts  per  100,OuO ; 
but  those  were  extravagaut  amoimts.  One  had  to  deal 
iu  practice  with  much  smaller  quantities — quantities 
that  could  not  be  detected  by  blue  litmus  paper 
applied  iu  the  rough  and  ready  manner  that  was 
sometimes  done.  But  if  one  took  tho  water  aud 
evaporated  it  to  one-tenth  its  volume,  auy  acid 
then  foimd  was  clearly  not  carbonic  acid.  In  the 
case  of  one  water  that  he  had  had  much  to  do  with — ■ 
part  of  the  Sheffield  supply,  which  was  very  similar 
in  character  to  the  water  that  Dr.  Fraukland  had 
described,  and,  like  it,  had  a  considerable  action 
on  lead — the  free  acid  was  clearly  a  fixed  organic 
acid,  for  it  was  not  I'emoved  by  concentration  aud 
did  not  act  ou  methyl-orange.  On  the  other  baud 
it  did  act  on  phenolphthalein,  and  the  amount 
present  could  be  accurately  determined  in  terms  of 
sulphuric  acid  by  titrating  the  concentrated  water 
with  caustic  alkali  ;  and  when  the  previously  neutral- 
ised water  was  evaporated  to  di-yuess  aud  the  residue 
ignited,  a  carbonate  was  formed,  which  showed  the 
previous  presence  of  an  organic  acid.  Again, 
Dr.  Franklaud  had  said  that  the  "  A  "  water  had  no 
temporary  hardness.  But  how  did  ho  ascertain  that  ;- 
Evidently  the  ordinary  method  by  means  of  soap 
solution  was  unfit  for  determiuing  an  amouut  of 
temporory  hardness  of  less  than  !.  grain  per  gallon. 
Such  quantities  could  only  be  detected  by  evapora- 
ting to  a  small  bulk,  filtering,  and  testing  the 
insoluble  matter  for  earthy  carbonates.  \\  ith  regsird 
to  the  lead  pipe  experiments,  he  did  uot  approve  of 
tho  method  of  taking  a  piece  of  new  pipe  and  keeping 
water  in  it  for  a  certain  time,  and  then  taldng  the  water 
out  and  ascertaining  the  amount  of  lead.  [Mr.  .\llen 
here  described  and  illustrated  ou  the  blackboard  the 
metliod  aud  apparatus  which  he  himself  employed 
for  such  examinations  of  water.]  He  did  not  think 
that  lead  pipe  could  with  certainty  be  cleaned  by 
means  of  soda ;  and  by  washing  afterwartls  with 
distilled  water  for  several  hours  one  was  likely  to  get 
a  film  of  oxide. 


Dr.  FaAXKLAND  explained  that  he  had  used  and 
stated  tap-water  only. 

Mr.  Alle.v  said  that  was  worse.  After  each 
experiment  the  pipe  was  exposed  to  tlie  air.  No 
wonder,  then,  that  lead  was  dissolved.  Air  should 
never  be  allowed  to  enter  the  pipe,  which  should  be 
kept,  as  far  as  possible,  vmder  the  conditions  of 
actual  jjractice.  Tho  experiments  under  pressure 
described  l>y  Dr.  Franklaud  ouly  went  a  little  way. 
Dr.  Sinclair  White  and  he  had  made  a  few  similar 
experiments  under  a  pressure  of  10  atmospheres  by 
attaching  the  tube  to  the  high-pressure  service.  The 
results,  however,  were  uot  so  striking  as  to  lead 
them  to  suppose  that  pressure  diminished  tho 
activity  of  water  upon  lead ;  in  fact,  in  the  few 
trials  made,  an  increased  efl'ect  was  observed.  [jMr. 
.AUen  here  illustrated  tiie  method  and  apparatus  for 
his  experiments  under  pressure-supply.]  He  did 
not  see  any  mathemntioal  or  chemical  reason  for  the 
great  difi'erence  between  the  results  with  J-in.  aud 
witli  f-in.  pipe.  Other  things  being  ecjual,  he  would 
have  expected  more  action  iu  the  narrower  pipe. 
In  a  wide  pipe  there  was  a  certain  amount  of  action 
round  the  interior  surface,  but  the  inner  portions  of 
the  water  never  got  into  contact  with  the  surface  ; 
whei'oas  in  a  narrower  pipe  there  was  much  less 
tendency  to  the  formation  of  such  zones.  With 
regard  to  sdica — he  had  made  many  experiments  in 
the  hoi^e  of  iutroducing  it  into  water ;  and  it  had 
been  proposed  by  Messrs.  Crookes,  Odling,  and  Tidy 
to  cari-y  out  an  experiment  with  silica  aud  limestone 
at  Sheffield  on  an  enormous  scale  aud  at  an  expense 
to  the  inhabitants  of  100,000/.  But  considering  that 
it  would  be  rash  to  commence  with  such  extensive 
ojierations,  he  had  made  a  number  of  experiments  on 
a  small  scale.  He  had  taken  distilled  water  and 
Sheffield  high-level  waterand kept  them  incontactwith 
fragments  of  limestone,  natural  fiint,  and  decalcified 
flint  for  from  48  to  72  hours,  but  he  never  could 
succeed  in  introducing  silica  to  a  greater  extent  than 
i  graiu  per  gallon.  When  he  tried  the  effect  on  a  new 
lead  pipe,  both  the  calcified  and  silicated  water  acted 
strongly  at  first,  but  he  found  that  in  the  case  of  the 
limestone  the  action  gradually  decreased,  and  in 
about  10  or  11  days  ceased  altogether.  The  same 
thing  happened  in  the  case  of  natm-al  flints.  But 
natural  flints  were  not  purely  silica  ;  they  were  silica, 
with  an  outside  coating  of  .silicate  of  calcium.  When 
this  coating  was  dissolved  or  decomposed  by  hydro- 
chloric acid  the  flint  had  no  .action  on  the  wivter,  the 
w.'iter  corroding  lead  as  freely  after  a  month  as  the 
first  day.  Dr.  Tidy  had  attributed  the  action  of 
limestone  to  the  silica  iu  it.  However  that  might 
be,  it  was  an  interesting  fact  that  this  comluuation  of 
silica  and  lime  did  seem  to  have  a  certain  eflect  in 
restraining  the  action  of  water  on  lead  ;  but  he 
himself  attrilnited  it  more  to  tho  limestone,  for  it 
was  evident  that  it  due  to  the  small  proportion  of 
silica  present,  it  would  be  necessary  to  dissolve  such 
an  amount  of  lime  as  would  render  the  water  intensely 
hard  in  order  to  get  the  half  grain  of  silica  per  gallon 
which  Dr.  Tidy  fixed  as  tlie  amount  necessary  to 
prevent  action  on  lead  i)ipes.  He  was  soiTy  that 
Dr.  Franklaud  had  not  applied  his  lime  and  carbonate 
of  sotbum  in  a  more  systematic  manner.  If.  instead 
of  merely  adding  5  parts  per  100, oOl),  he  had  exactly 
neutralised  any  free  acid  which  might  have  existed 
iu  the  water,  and  not  added  an  excess  of  alkali,  it 
would  have  been  more  satisfactory.  At  any  I'ate  he 
should  have  liked  to  have  learned  the  result  of  an 
experiment  conducted  iu  that  way.  Adding  the 
carbonate  in  excess  of  that  necessary  to  just  neutralise 
the  acid  was  perhaps  prejudicial.  Mr.  C.  Kawson,  of 
Bradford,   had    recently    read    a   jjapcr   before   the 
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Society  of  Dyers  and  Colom-ists,  iu  whiob  lie  stated  | 
that  he  had  fonuJ  that  carbonic  acid  had  a  ^-iolent 
action  on  lead.  That  was  ;dso  the  esijerience  of 
aerated  -svater  makers,  but  it  was  opposed  to  Dr.  j 
Frankland's  experiments,  and,  he  thought,  to  his  , 
father's  statements  also.  He  (Mr.  Allen)  had 
experimented  -ivith  phosphates  iu  water  with  very 
satisfactory  results,  and  so,  independently,  had 
Mr.  Kawson.  They  had  found  that  water  containing 
a  trace  of  phosphates  had  no  action  on  lead,  as 
pointed  out  long  since  by  Dr.  Edward  Franklaud  ; 
and  if  the  water  contained  lead,  all  that  was  necessary 
was  to  pass  it  through  an  animal  chai'coal  or  bone- 
ash  filter,  and  the  wliole  of  the  lead  was  removed  as 
a  highly  insoluble  phosphate  of  lead.  He  had 
actually  taken  out  provisional  protection  for  a  filter 
consisting  of  i^hosphatic  material  other  than  animal 
chai-coal.  At  Sheffield  it  was  the  acid  water  that 
acted  on  the  pipes,  and  the  neutral  water  did  not; 
and  exactly  the  same  occurred  at  both  Huddersfield 
and  Bradford.  So  that  whether  the  action  of  the 
water  examined  by  Dr.  Fraukland  was  or  was  not 
due  to  acidity,  it  was  at  any  rate  a  fact  that  special 
activity  of  that  description  had  frequently  been  found 
associated  with  the  presence  of  free  acid  in  the  water. 
At  Bradford,  they  had  cured  it  by  mixing  the  hai-d 
and  soft  waters  together  ;  in  other  words,  as  he  had 
suggested,  by  neutralising  the  free  acid  contained  iu 
the  soft  water. 

The  CHAiRiiAX,  in  calling  upon  Dr.  Fraukland  to 
reply,  said  that  he  also  had  been  perplexed  by  the 
figui-es  indicating  a  greater  action  of  the  water  on 
the  pipes  of  the  larger  diameter.  Bearing  in  mind 
that  the  area  of  a  pipe  varied  as  the  square  of  the 
dimensions,  whereas  the  surface  vai'ied  du-ectly  as 
the  dimensions,  the  larger  the  pipe  the  less  would 
be  the  proportion  of  the  circumference  to  the  area. 
He  would  therefore  have  expected  a  smaller  propor- 
tionate  reaction  upon  the  larger  pipe. 

Dr.  Percy  Fr.\nrland,  iu  reply,  said  that  he  had 
himself  expected  to  get  more  lead  in  proportion  from 
the  half-inch  pipes  than  from  the  three  quarter  inch 
pipes  ;  but  the  fact  remained  that  the  smaller  pipes 
almost  invariably  g.ive  smaller  quantities  than  the 
larger  ones.  Whether  or  not  the  results  might  be 
due  to  some  mass  action,  he  could  not  say.  It  showed, 
however,  how  necessary  it  was  in  tests  of  this  kind 
to  use  pipes  of  the  same  diameter.  In  reply  to  the 
question  as  to  whether  the  waters  were  allowed  to 
stand  after  the  addition  of  carbonate  of  soda,  he 
would  point  out  that  although  some  samples  were 
probably  used  on  the  same  day  that  the  addition  was 
made,  still  they  would  have  stood  for  about  a  fort- 
night before  the  experiments  were  concluded,  because 
ali  the  results  tabulated  were  averages  of  about 
14  days'  trial.  AVith  regard  to  the  questions 
of  Dr.'Stevenson  and  Mr.  Allen  as  to  the  acidity  of 
the  "A  "  water,  it  was  a  water  which  under  ordinary 
circumstances  would  be  described  as  practically 
neutral,  and  even  when  tested  with  pheuolphthalein 
the  acidity  was  hardly  percejitible. 

Mr.  Allex  asked  whether  that  was  before  concen- 
tration, as,  iu  that  case,  it  might  be  carbonic  acid. 

Dr.  Frasklasd,  contimiing,  said  the  water  would 
certainly  have  been  described  by  any  ordinary 
analyst  as  neutral.  But  he  knew  Mr.  AUen  made  a 
great  point  of  acidity,  and  tested  for  it  with 
exceptional  care.  Exception  had  been  taken  to  his 
method  of  cleaning  the  pipes.  He  could  only  say 
tliat  he  would  be  very  glad  to  hear  of  a  better  method. 
To  wash  a  pipe  with  soda  was  the  ordinary  way  of 
removing  grease  ;  and  that  tap-water  did  not  injm-e 
the  lead  was    shown    by  the   fact   that  lead  would 


remain  bright  for  hours  in  London  water.  With 
regai'd  to  the  Sheffield  pressiu-e  experiments  which 
Mr.  AUen  had  described,  he  would  have  been  glad 
to  have  exposed  the  waters  under  notice  to  that 
pressiu-e  of  10  atmospheres,  but  it  was  impossible  in 
this  case.  In  all  tests  of  the  action  of  water  on  lead 
it  was  desirable  that  exiseriments  should  be  made 
under  pressure.  He  was  con\'inced  that  water  acted 
on  lead  very  differently  under  high  pressure  and 
under  ordinary  pressure,  and  that  a  water  which 
might  be  condemned  when  tested  at  atmospheric 
pressure  would  be  found  to  have  very  slight  action 
on  lead  if  tested  at  high  pressure,  and  perhaps  vice 
versa.  In  the  case  of  Glasgow  water,  it  was  found 
some  years  ago  that  when  the  pipes  were  charged 
intermittently  the  water  acted  upon  them  strongly, 
but  on  the  introduction  of  the  constant  service  that 
action  on  the  lead  practically  vanished.  The  fl.int8 
used  iu  his  later  experiments  with  distilled  water 
were  washed  in  hydrochloric  acid,  and  the  acid  was 
then  completely  washed  out.  So  that  it  would  seem 
that  contact  with  the  flint  did  produce  some  effect 
upon  the  water. 


THE  ECONOMY  OF  PURE  CAUSTIC  SODA. 

BY    C.  r.   cross     and     E.  J.   BEVAN. 

In  the  coiu-se  of  the  examination  of  a  number  of 
samples  of  caustic  soda  intended  for  use  in  paper- 
malang.  we  observed  that  in  titrating  certain  speci- 
mens they  gave  very  varying  results,  according  to 
the  particular  indicator  employed.  Thus,  in  one 
case  a  sample  that  ''tested"  60 -73  per  cent,  with 
litmus,  gave  ti4:'70  per  cent,  when  titrated  with  acid 
in  presence  of  methyl-orange.  This  large  difference 
we  subsequently  found  to  be  due  to  the  presence 
of  about  3  per  cent,  of  alumina. 

When  such  a  caustic  is  titrated  hot  in  presence  of 
litmus,  the  final  point  is  reached  when  the  whole  of 
the  alkali  present  has  been  saturated  with  acid,  and 
the  alumina  has  commenced  to  precipitate.  This  is, 
of  course,  in  accordance  with  the  fact  that  sulphate 
of  alumina  is  acid  to  litmus. 

When,  however,  methyl-orange  is  used,  the  final 
point  is  not  reached  until  not  only  is  the  soda 
saturated,  but  the  precii^itated  alumina  is  re-dis- 
solved, sjdphate  of  alumina  being  neutral  to  methyl- 
orange. 

The  fact  that  alumina  can  be  titrated  with  standard 
acid  in  presence  of  methyl  orange  is  not  new,  having 
been  pointed  out  iu  the  excellent  papers  on  the  use 
of  indicators  by  Robert  T.  Thomson  (Chem.  News, 
1883  and  1884',' but  its  bearing  on  the  valuation  of 
commercial  caustic  soda  has,  we  think,  been  over- 
looked. Even  in  such  a  work  as  Lunge  and  Hiu-ter's 
"Alkali-makers'  Pocket-book,"  where  one  might 
reasonably  expect  to  find  it,  no  mention  is  made  of 
the  fact.  Although  the  proportion  of  alumina  iu  com- 
1  mercial  caTistic  (excepting  caustic  bottoms)  is  usually 
I  small,  and.  therefore,  of  small  influence  upon  the 
1  results  of  its  industrial  application,  it  often  exceeds 
the  limit  of  a  negligible  quantity.  We  shall  con- 
sider it  first  in  regard  to  its  analytical  detennina- 
tiou.  linding,  in  a  number  of  cases,  the  differences 
between  the  titration  with  litmus  and  that  with 
methyl-orange  approximately  proportional  to  the 
amount  of  alumina  present,  the  suggested  rela- 
tionship was  more  closely  investigated,  as  follows  :  — 
We  prepared  a  solution  of  pui-e  caustic  soda,  the 
strength  of  which  was  accm-ately  determined.     In 
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varyiiiR  volumes  of  this  solution  v/e  dissolved  Jsncwn 
(luiiiititios<il'  p\ue  piecipitiitt'il  iiluiuinii.  Tlio  losultH 
of  thu  various  titratious  oro  giveu  iu  tlio  folluwiug 
tables : — 


Co.  N.  Acid  consumed. 

Litmus. 

Phenol- 
phtliuleiii. 

Mi-th.vl- 
Orango. 

12-4 

lS-0 
li-4 
13-(i 

ia-4 

12-4 
12-4 

3ru 

31-0 
31-0 
31-1 

13-4 

•IWisodn  +  -CSlAljO, 

l(i-5 
12'4 

•»l>flso.lii  +  -16818  AljOj... 

20-1 

3ro 

l-2lsodii  +  -081  Al/), 

31 -0 
38 -0 

35-0 
310 

l-2l8odu  +    421  AljOj 

-,r4 

The  titrations  with  litmus  wore  performed  iu  the 
boiling  solution  in  the  usual  way.  In  the  case  of 
pheuolphthaloiu,  the  solutious  werr  boiled  with  a 
slight  excess  of  acid  ( about  0  •  5  cc),  nud,  after  cooling, 
were  titrated  back  ^^■ith  normal  soda.  In  the  case  of 
methyl-oiiinge,  a  slight  excess  of  acid  was  added,  and 
the  solution  titrated  back  iu  the  cold. 

It  was  found  that  under  these  conditions  the  final 
point,  with  litmus,  was  somewhat  indistinct  ;  with 
phenolphthaleiu  the  reaction  was  sharjjer  and,  as  will 
be  seen  by  the  numbers  given,  satisfactory. 

In  a  few  instances  cochineal  was  iised  as  indicator, 
with  nearly  the  same  results  as  with  methyl-orange, 
but  the  final  point  was  less  exact. 

Assuming  that  the  normal  sulphate  A1;3S0|  is 
formed  before  au  acid  reaction  is  produced,  with 
methyl-orange  as  inilicator,  1  cc.  should  be  equal  to 
'01716  grm.  AlO.,.  Taking,  however,  the  mean  of 
the  lUfferences  between  the  titration  with  phenol- 
phthaleiu and  methyl-orange,  we  find  that  1  cc.  of 
normal  acid  is  e(iual  to  '02V2  grm.  of  AljOj,  corre- 
sponding to  the  molecidar  ratio  2  Al-Oj :  5  SO:,.* 

The  results  lU-e  summarised  in  the  subjoined  table, 
of  which  column  I.  represents  the  amounts  of  alumina 
added  ;  column  II,  the  amounts  calculated  from  the 
mean  equivalent  in  A1;0:,  for  1  cc.  of  acid  ;  and 
column  III.  the  amounts  calculated  on  the  assump- 
tion that  the  normal  sulphate  is  formed  at  the 
"neutral  "  point : — 


I. 

11. 

III. 

•0840 

■0870 

■0704 

-0840 

■0818 

■0887 

-1185 

■1632 

■1320 

-4210 

■4.125 

■3503 

-4210 

■1113 

■3831 

The  value  of  ■0212  Al^Oj  for  1  cc.  of  normal  acid  is 
confirmed  by  the  titration  of  recently- precipitated 
alumina  idone  with  the  acid.  Thus,  the  mean  of  two 
such  experiments  gave  the  number  ■0210  for  1  cc. 
This  e<iuivalent  is,  moreover,  independent  of  the 
acid  employed.  Thus,  precisely  similar  results  were 
obtained  with  normal  sulphuric,  nitric,  and  hydro- 
chloric acids. 

Thomson  states  {loc.  cit.}  that  alumina  can  be 
titrated    in    presence  of    methyl-orange,    and    that 


"  about  100  per  cent,  is  indicated."  As,  however,  he 
gives  no  numbers,  it  is  impossible  to  say  to  what 
extout  we  agree. 

We  next  endeavoured  to  a2)ply  the  method  to  the 
determiuatiou  of  alumina  iu  dilVerent  samples  of 
caustic  soda  and  in  sodium  alumiuate.  The  following 
table  contains  the  results  obtained  : — 


Caustic  Soda. 


I'lTceiitiUieAUOa  detenu  incii 
gmviuietrically  


0-70 


Perec  II  ta,i:e.\laO,iJi*teriniiied 
vohimelrie!i!l,v  from  dif- 
Terenee  betweeu  tilratious 
with  litmus  and  niethyl- 
oraiigc I  0*62 


1'40     2-40  i  2^7S 


1^35  ;  2-32 


Sodium 
Aluminatu. 


2-84 


20^  59 


20-99 


•  This  ratio  would  seem  to  indicate  the  formation  of  a 
sulphate  of  alumina.    This  we  propose  to  further  investigate. 


As  all  the  specimens  of  caustic  examined  by  us 

contained  considerable  (juautities  of  sodium  sulphite, 
we  investigated  what  iutlueiice,  if  auy,  this  salt 
woidd  have  on  the  determination.  For  this  purjjose 
we  jirepared  a  solution  contaiuiug  Imowu  quantities 
of  caustic  soda,  alumina,  and  sodium  sulphite. 
Without  troubling  the  Society  with  the  analytical 
numbers,  we  will  merely  state  that  they  showed  that 
the  sodium  sulphite  exercised  no  influence  on  the 
result.  The  same  holds  good  with  sodium  thio- 
sulphate. 

The  estimation  of  the  exact  amount  of  alkali  in 
such  a  mixture  as  60  per  cent,  commercial  caustic 
Soda  is  a  matter  of  very  great  difficulty,  and,  as  far 
as  we  know,  no  satisfactory  method  has  been 
described. 

If  the  sample  contains,  of  the  impurities  dealt 
with  in  this  jiajier,  only  sodium  sulphite  and  no 
thiosulphate,  the  alkali  can  be  determined  fairly 
accurately  in  the  following  manner  : — 

A  known  weight  is  titrated  with  normal  acid  iu  the 
cold  in  presence  of  phenolphthaloin.  In  this  way 
the  whole  of  the  soda  ijresent  as  hydrate,  together 
with  rather  more  than  one-half  of  that  existing  as 
cwbonate,  is  estimated  (titration  A).  Iu  solutious 
containing  only  hydrate  and  carbonate  the  titration 
with  phenolphthaleiu  gives  the  hydi-ato  and  exactly 
one-half  the  carbonate  ;  but  this  does  not  hold  good 
in  such  a  mixture  as  60  i)er  cent,  caustic. 

Au  excess  of  acid  is  now  run  in,  and  the  solution 
titrated  with  standard  iodine  solution.  As  the  pre- 
sence of  starch  would  iuterfere  with  the  subsequent 
operations,  we  take  the  iodine  solution  as  its  own 
intUcator.  The  solution  is  now  boiled  to  expel 
carbonic  acid,  allowed  to  cool,  and  titrated  back 
with  normal  soda,  still  using  phenolphthaleiu  as  au 
iudicatoi-. 

If  much  alumiua  be  present,  some  little  time  must 
be  given  before  the  final  point  is  decided  upon.  The 
total  amount  of  acid  consumed  (that  is,  the  orignal 
volume  added)  plus  that  calculated  from  the  amount 
of  standard  iodine  solution  consumed  and  minus  the 
equivalent  of  the  alkali  used  iu  back  titration,  gives 
the  total  aniouut  of  soda  present  as  hydrate  and 
carbonate  (titration  B). 

The  difference  between  this  and  the  original  titra- 
tion (A)  gives  a  rough  estimation  of  the  soda  existing 
as  carbonate.  In  our  experience  it  is  invariably  too 
low,  being  only  about  90  per  ceut.  of  that  actually 
present.  The  reason  for  adding  a  volume  of  acid 
ecjuivalcut  to  the  iodine  consumed  is,  that  by  the 
oxidation  of  suliihite  into  sulphate  by  means  of 
iodine,  an  ecjuivalent  ipiantity  of  free  acid  is  formed 
according  to  the  equation— 

Na-^SOa  +  lo  +  H.,0  =  Na.:S04  -f  2  HI 
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the  amount  to  be  added  should,  of  course,  be  exactly 
equal  to  the  volume  of  iodine  consumed,  or  one- 
tenth  in  the  case  of  decinormal  iodine.  It  shoiild  be 
noted,  however,  that  we  find  on  oxidising  pure  sodium 
sulphite  in  this  way  the  amount  of  acid  formed  is 
not  quite  equivalent  to  the  iodine  consumed.  The 
difl'erence,  however,  is  so  slight  as  to  be  unworthy 
of  consideration  in  a  commercial  analysis. 

The  total  soda  and  sulphite  having  been  deter- 
mined, methyl-orange  is  added  and  the  same  solution 
again  titrated  with  normal  acid.  The  final  point  is 
somewhat  slow  in  arriving,  and  the  better  plan  is  to 
add  an  excess  of  acid  and  titrate  back  with  normal 
soda,  when  a  fairly  sharp  final  point  is  obtained. 
The  amount  of  acid  consumed  is  calculated  into 
alumina  on  the  basis  abeady  given. 

Such  an  easily  conducted  analysis  will  be  found 
very  useful  in  examining  samples  of  caustic  soda 
containing  no  thiosulphate.  If  this  be  also  present 
a  small  eiTor  will  be  introduced  due  to  the  fact  that 
when  thiosulphate  is  oxidised  by  iodine  only  neutral 
salts  are  produced.     Thus  : — 

NaoS.Oa  +  21  =  Na^SiOo  -1-  2  Nal. 
As  a  further  instance  of  the  unreliability  of  methyl- 
orange  as  an  indicator  in  testing  for  alkali,  we  may 
cite   the    following    numbers    obtained    during    an 
examination  of  the  effluent  from  a  paper  mill : — 


Ellliient  titrated  direct. 


Na^O  Grains 
per  Gnlloii. 


24-8 

in 


Indicator. 


Methyl-orange. 
Litmus. 


In  order  to  ascertain  which  result  gave  the  true 
amount  of  alkali,  the  effluent  was  evaporated  to 
dryness,  ignited,  and  the  alkali  determined  in  the 
solution  of  the  residue.  This  method  gave  14 '3 
grains  per  gallon,  both  with  litmus  and  methyl- 
orange. 

In  concluding  this  part  of  our  paper,  we  would 
briefly  summarise  the  conclusions  at  which  we  have 
arrived  : — 

1.  Neither  methyl-orange  nor  cochineal  can  be  used 
as  indicators  in  testing  for  alkali  in  presence  of 
alumina. 

2.  Of  the  two,  phenolphthalein  gives  more  reliable 
results  than  litmus.  This  will  be  seen  on  examination 
of  Table  I. 

3.  Alumina  is  determined  with  sufficient  accuracy 
from  tlie  difl'erence  between  the  titrations  with 
2)heuolphthalein  and  methyl-orange,  taking  0' 0212  as 
the  efjuivalent  of  AkO;,  per  cc.  normal  acid. 

We  now  approach  the  main  subject  of  our  paper, 
viz.,  the  economical  advantages  of  the  use  of  pure 
caustic  soda.  While  we  propose  to  discuss  this 
mainly  in  relation  to  the  use  of  caustic  soda  in  paper- 
making,  that  is,  for  the  isolation  of  cellulose  from 
the  various  i-aw  fibres,  our  conclusions  will  be  found 
to  have  an  equally  direct  bearing  upon  others  of  its 
industrial  applications.  Prior  to  the  introduction  of 
pure  alkali  in  the  form  of  ammonia  soda,  paper- 
makers  were  entirely  deisendent  for  their  alkali  on 
three  distinct  products,  viz.,  60  per  cent,  cream, 
60  per  cent,  white,  and  70  per  cent  white.  Of  these, 
60  per  cent,  cream  was  by  far  the  most  generally 
employed,  and  was  to  be  preferred  to  60  per  cent, 
white  as  relatively  purer,  and,  indeed,  on  the  ground 
of  proportionate  expense,  to  70  per  cent.  Thei-e 
were,  in  addition,  other  soui-ces  of  alkali,  such  as  the 
various  soda-ashes,  but  these  were  generally  less 
economical.  We  must  also  mention  the  jiure  caustic 
soda   manufatured   by  the  Greenbank  Alkali  Com- 


pany, but  this  had  only  a  theoretical  interest  for  the 
large  consumer,  its  price  being  prohibitive.  Being 
thus  entirely  deijendent  for  their  supplies  of  alkali 
on  the  Leblanc  alkali-makers,  it  is  not  perhaps 
altogether  sui'in-isiug  that  paper-makers  and  others 
should  have  been  contented  wdth  the  rough  and 
ready  method  of  doing  business  imposed  upon  them. 
If  the  alkali-maker  contracted  to  supply  a  consumer 
with  60  per  cent.  alkaU  the  latter  had  no  legal  ground 
for  complaint  so  long  as  the  article  conformed  to  the 
very  unscientific  criterion  known  as  the  alkali  test, 
although,  from  the  natiu'e  of  this  test,  the  60  per 
cent,  may  have  included,  and  probably  did  include,  a 
considerable  proportion  of  alkali  existing  as  sulphite, 
thiosulphate,  etc.  Of  these  impui-ities  the  aluminate 
is,  as  we  shall  demonstrate,  positively  harmful,  as 
are  also  such  neutral  salts  as  chloride  and  sulphate  ; 
those  salts,  on  the  other  hand,  which  are  compounds 
of  soda  with  weak  non-metallic  acids,  are  objection- 
able rather,  because,  with  a  less  hydi-olytic  efficiency 
than  the  equivalent  of  soda  uiicombine.J,  they  increase 
the  percentage  of  Na-:iO  as  retui'ned  on  the  alkali 
test.  We  may  preface  our  experimental  proofs  of 
these  statements  by  one  or  two  theoretical  con- 
siderations. 

The  primary  action  of  caustic  soda  in  resolving 
raw  fibrous  materials  cannot  be  more  simply  or 
comprehensively  expressed  than  by  the  term  hydro- 
lysis. Hydrolysis  belongs  to  the  class  of  decom- 
positions known  as  catalytic  ;  the  decomposing 
reagents,  whether  alkali  or  acid,  undergoing  them- 
selves no  change  in  the  process  The  activity  of 
caustic  soda  is  the  property  of  the  soluble  base  ^jcr 
se,  or,  as  we  may  say,  a  simple  function  of  the 
alkalinity  of  its  solutions.  Acid  radicles,  therefore, 
weaken  the  activity  of  the  soda  with  which  they  are 
combined,  and  in  proportion  to  their  acidity.  The 
value  of  carbonate,  siUcate.  sulphate,  thiosulphate, 
and  such  salts  of  soda,  is  therefore  less  than  that  of 
the  soda  which  they  contain. 

The  secondary  action  of  the  alkali  is  that  of  com- 
bining with  the  products  of  resolution  of  the  fibre 
substance  and  of  holding  them  in  solution.  What- 
ever, therefore,  diminishes  the  solubility  of  such 
compounds  is  an  impediment  to  the  process.  This 
consideration  aflbrds  a  sufficient  proof  of  the  ob- 
jectionable influence  of  such  salts  as  sulphate  and 
chloride  ;  and  when  we  remember  that  the  colloid 
hydi-ates,  and  notably  alumina,  are  precisely  those 
agents  which  are  most  active  in  fixing  organic 
colouring  matters  upon  cellulose,  we  should  certainly 
seek  to  eliminate  them  from  a  process  designed  to 
undo  such  combinations.  Of  the  other  saline  im- 
purities, e.ij.,  sulphite,  thiosulphate,  and  carbonate, 
we  admit  from  tliis  point  of  view  a  certain  value,  but 
where  the  hydrolysis  is  dominated  by  caustic  soda 
they  can  have  no  other  value  than  that  of  the  soda 
which  they  contain. 

In  a  recent  paper  by  Scheurer  on  the  alkaline 
treatment  of  cotton  textiles  in  the  bleaching  process 
(Bull.  Soc.  Ind.  IMulh.  18S8,  399 ;  this  .Journal, 
1888,  841— 8-t3),  this  author  contends  that  the 
efficiency  of  the  hydrolysis  attains  a  maximum  with 
an  admixture  of  carbonate  with  the  caustic  in  the 
proportion  of  1  to  3.  This  paper  contains  critical 
references  to  the  Mather  keir  and  the  caustic  alkali 
process  which  it  was  designed  to  bring  under  control. 
Having  been  connected  with  this  process  since  its 
origin,  we  take  this  opportunity  of  joining  issue 
with  Scheurer,  on  the  basis  of  the  experience  which 
has  b^en  accumulated,  and  from  which  we  have 
concluded  that  the  maximum  efficiency  is  attained 
with  the  purest  possible  solutions  of  caustic  soda. 
It  may  also  be  noted  as  a  digression  that  to  secure 
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the  "bottom"  blonch.  which  13  fdraply  the  purest 
possible  cellulose,  n  pieliiiiiimry  trentmont  >>{  the 
row  cotton  with  a  dilute  ncitl  is  uocossnry,  the  imme- 
diate effect  of  which  we  can  only  regard  as  the 
removal  of  the  looser  basic  impurities.  The  eliiiii- 
nntioii  of  these  having  an  important  effect  on  tlie 
character  of  the  bleach,  it  is  a  fair  inference  that 
convei-sely  tlio  jireseuce  of  ba.ses  other  than  soda 
have  11  iJrejudicial  eflfect  upon  all  similar  boiling 
processes.  Returning  to  the  question  of  tlio  relative 
efficiency  of  sodium  carbonate,  which  may  bo  taken 
118  the  tyiie  of  salts  of  soda  with  weak  acids  and 
caustic  soda,  we  have  to  introduce  the  results  of 
experiments  upon  the  "pulping"  of  the  vegetable 
fibres.  We  will  content  oiuselves  with  the  more 
important  of  these,  which  were  results  obtained  on 
the  large  scale.  At  a  paper  mill  where  esparto  was 
treated,  vei-y  imperfect  boilings  were  being  turned 
out,  notwithstanding  that  the  "alkali"  employed 
wos  sufficient,  as  also  the  other  concbtions.  On 
examining  the  li(piors  em])loyed  we  found  them  very 
imperfectly  causticised.  On  remedying  this  detail 
not  only  were  perfect  results  ol)tained  with  quantities 
of  liquor  as  heretofore,  but  the  proportion  of  liquor 
to  esparto  was  considerably  reduced,  without  pre- 
judicing the  quality  of  the  ])ulp. 

The  relative  efficiency  of  pm-o  and  impure  (com- 
mercial 60  per  cent.)  caustic  soda  we  tested  in  the 
laboratory  by  experiments  also  upon  esparto.  Equi- 
valent quantities  of  the  two  reagents  were  employed 
under  normal  and  exactly  equal  conditions.  The 
pulp  obtained  from  the  experiment  with  the  piu'e 
soda  was  found  to  contain  88  per  cent,  cellulose,  that 
from  the  GO  per  cent,  caustic  only  77  per  cent. 
cellulose.  The  external  character  of  the  pulps  and 
their  behaviour  on  bleaching  corresponded  with  the 
difference  thus  proved  in  favour  of  the  former. 

The  effect  of  the  impurity  of  neutral  salts  was 
investigated  separately  by  boilings  of  esparto  with 
uniform  (piantities  of  pure  caustic  soda,  with  and 
without  the  addition  of  sodium  chloride  and  sulphate. 
The  addition  of  these  salts  caused  a  considerable 
deterioration  in  the  quality  of  .the  resulting  pulp. 

We  may  now  sum  up  our  discussion  of  this  branch 
of  the  subject  with  the  general  conclusion  that  in 
all  cases  where  caustic  soda  is  used  in  the  arts  as  a 
hydrolj-tic  agent,  the  maximum  of  chemical  work 
is  obtained  ceteris  partbiis  with  the  minimum  of 
impurity  in  the  reagent. 

Not  only  is  (iO  per  cent,  caustic  inferior  from  the 
point  of  view  of  chemical  action,  but  also  from  the 
point  of  view  of  recovery.  To  prove  this  point  a 
number  of  experiments  were  carried  out  with  pure 
caustic  alone,  and  with  known  quantities  of  impuri- 
ties. In  each  case  equal  weights  of  alkali  were 
taken,  and  with  the  solution  known  weights  of 
esparto  were  boiled.  The  liquors  and  washing  were 
then  evaporated  to  dryness  and  incinerated,  and  the 
alkali  recovered  was  determined  in  the  ash.  The 
results  ai'e  as  follows  :  — 

Pcrcent;iKe  Na-^O 
recovered. 

•Purecaustio  96-3 

t60  per  cent,  cream  caustic 93*4 

•  Tlie  fact  tluit  onlylW3  per  cent,  of  alkali  is  recovered  when 
pure  caustic  is  used  is  dut-  to  the  action  of  the  mineml  constituents 
of  the  esiarto. 

t  Th's  particular  sample  of  caustic  soda  gave  the  following 
analytical  numlier.s :  - 

NaOIf 7fOS 

NajCO, 8-22 

NaCl 8-47 

Na,SO 2-.)8 

Na,SO,  3-:il 

SiOj  020 

AljO,  2-78 

FcjOj 0-18 


This  difference  in  the  amount  of  soda  recovered 
we  believe  to  be  due  chiefly  to  the  presence  of 
alumina,  which,  on  ignition  with  the  ash  renders  a 
certain  qiiantity  of  soda  insoluble,  probably  forming 
with  it  a  kind  of  glass. 

l?y  increasing  the  relative  proportion  of  alumina, 
an  even  greater  loss  of  soda  can  be  effected.  Thus 
20  grms.  of  esparto  were  boiled  with  4  grms.  of 
Na-jO  and  1"0  grm.  of  dissolved  alumina.  The 
amoiint  of  alkali  recovere<l  from  the  ash  was  only 
'JO  per  cent.,  as  against  9(i  when  soda  alone  was  used. 

In  order  to  avoid  any  possible  sources  of  error  in 
these  experiments,  such,  for  example,  as  loss  of 
scida  from  imperfect  washing,  a  number  of  trials  were 
made  by  boiling  small  quantities  of  esparto  in  a 
platinum  dish,  and  finally  evaporating  to  dryness 
and  igniting.  The  alkali  recovered  was  estimated 
l)y  titrating  the  solution  of  the  residual  ash.  The 
results  confirmed  our  observations  regarding  the  loss 
of  alkali  if  alumina  be  present. 

The  importance  of  these  facts  to  the  paper-maker 
nmst  be  obvious  to  all. 

Of  the  minor  disadvantages  of  caustic  of  low 
strength  there  remain  to  be  noted  (1.)  the  effect  of 
the  saline  impiu'ity  on  the  consumption  of  ftiel  in 
the  evaporation  for  recovery.  The  necessary  result 
of  theu'  presence  in  solution  is  to  raise  the  tempera- 
ture, while  they  lower  the  rapidity  of  evaporation. 
Without  attempting  to  express  this  result  in  terms 
of  increased  consumption  of  fuel,  we  may  merely 
note  that  it  is  an  item  of  increased  expense  in  this 
direction.  (2.)  Those  which  are  common  to  all 
impure  products,  viz.,  the  increased  expense  of 
carriage  and  handling  per  unit. 

It  would,  of  coiu'se,  be  satisfactory  to  contrast  the 
re.^iults  obtainable  with  60  per  cent.,  70  per  cent., 
and  the  magnificent  77  per  cent,  caustic  recently 
introduced  to  commerce,  in  actual  numbers,  but  we 
will  not  attempt  more  than  a  comparison  based  upon 
the  more  purely  chemical  factors  which  we  have 
elucidated. 

Assuming  the  caustic  soda,  of  which  the  analysis 
is  cited  above,  to  be  bought  at  the  same  price,  pro 
rata,  as  the  pure  product,  we  will  show  the  approxi- 
mate percentage  discount  of  value  deducible  from 
our  experimental  results. 

The  sample  would  show  by  the  ordinary  alkali 
test  about  61 '66  per  cent,  of  alkali;  as  a  matter 
(if  fact  it  contained  only  60 '72,  the  difference  being 
0  'Si  per  cent.  We  may  safely  assume  that  carbonate 
of  soda  possesses  only  one-half  the  chemical  activity 
of  soihum  hyilrate  ;  for  this  we  must  make  a  further 
deduction  of  2 '40  per  cent.  Then  we  have,  in 
adtbtion,  the  retarding  action  of  8  "47  of  chloride, 
2  38  per  cent,  of  sulphate,  3  "34  per  cent,  of  sulphite, 
and  2 '78  per  cent,  of  alumina.  For  the  whole  of 
these  impurities  we  may  safely  assume  that  an 
increased  quantity  would  be  necessary,  equal  to, 
say,  5"0  per  cent,  of  alkali. 

Although  it  is  very  difficult  to  quantify  this  re- 
tarding action,  we  know  from  practical  experience 
that  our  assumijtions  are,  if  anything,  below  the 
mark. 

Then  we  have  further  the  loss  of  alkaU  during 
recovery.  Taking  the  loss  as  2 '9  per  cent,  on  03 '4, 
this  amounts  to  1-8  per  cent,  on  60 •72.  Putting 
these  figures  together  thus,  we  arrive  at  the  following 
total : — 

Per  Cent. 
Alkali. 

Error  due  to  alkali  test O'Sl 

Loss  due  to  imperfect  action  of  sodium  carbonate    2'40 

Loss  due  to  retardinE  action  of  impurities 5"00 

Loss  of  alkali  in  recovery 1  ***0 

lO'Ot 
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That  is  to  say,  the  caustic  in  question  has  only 
about  85  per  cent,  of  the  vahie  assigned  to  it  by  the 
alkali  test.  Purer  products  would,  of  course,  show 
a  higher  percentage  chemical  value  in  proportion  to 
the  approximation  to  purity.  But  while  we  freely 
admit  all  the  mitigating  considerations  which  can 
be  advanced,  we  affirm,  in  conclusion,  that  as  we 
are  now  in  possession  of  piu'e  forms  of  alkali,  and  as 
these  are  demonstrated  to  be  more  efficient  per  unit 
than  the  impure  products,  the  continued  use  of  the 
latter  can  only  be  defended  on  the  grounds  of 
particular  convenience. 


CLARKE'S  SOAP  TEST. 

BY  PRANK   L.  TEED,    D.SC.   [lOND.],    F.I.C,    P.C.S. 

When  a  standard  soap  solution  is  ran  into  a  solution 
of  a  calcium  salt  till  a  lather  is  formed,  as  for  instance 
in  determining  hardness  in  water,  it  is  commonly 
taken  for  granted  that  each  equivalent  of  lime 
destroys  an  equivalent  of  soap. 

Put  in  an  equatioual  form  in  the  case  of  calcium 
sulphate  and  sodium  oleate  — 

CaS04  +  2  NaCisHa^O,  =  CaCCiaHsaO.)^  +  NaoSO^ 

I  find  that  an  equivalent  of  lime  requires  IJ  equiva- 
lents of  soap,  or  CaSOj  requires  2|  NaCisHi,0:. 

In  the  case  of  magnesium  salts  the  reading  is 
rather  more  obscure,  but  an  equivalent  of  magnesia 
requires  rather  more  soap. 

As  the  mean  of  many  experiments,  I  find  that  an 
equivalent  of  magnesia  requires  l.V  equivalents  of 
soap,  or  MgS04  requires  3  NaCisHaaO^. 

I  obtained  these  results  both  with  oleic  acid  and 
with  the  solid  fatty  acids  (commercial  stearic  acid). 

I  was  acquainted  with  the  above  facts  at  the  time 
that  Mr.  Allen's' recent  paper  on  Clai'ke's  soaj?  test 
appeared  in  this  Journal,  but  I  was  working  at  the 
subject  with  a  totally  different  object,  which  I  have 
for  the  present  been  obliged  to  relinquish. 

Mr,  Wanklyn's  statement  in  his  "  Water  Analysis, " 
that  magnesium  requires  Ij  times  as  much  soap  as 
calcium  is  well  known  to  be  incoraect,  but  it  is 
probably  based  on  the  oliservation  that  magnesium 
requires  IJ  times  as  mach  soap  as  theory  indicates, 
eoTipled  with  the  erroneous  assumption  that  calcium 
requires  only  its  theoretical  quantity. 

It  is  a  pleasing  thing  for  soaj^  consumers  to  find 
that  a  grain  of  chalk  or  magnesia  in  a  water  supply 
destroys  Ij  or  Ih  times  as  much  soap  respectively 
as  has  been  hitherto  thought. 


j»3Ji*»i=— 


NOTE  OF  CORRECTION  RESPECTING 
"  SALUFER." 

BY    C.  T.  KIXGZETT,  F.I.C,  I'.CS. 

In  my  paper  on  the  comparative  antiseptic  values  of 
various  chemical  substances  which  was  printed  in 
the  Society's  Joiu-nal  for  November  30th,  1888,  I 
made  reference  to  "Saluter,"  and  described  some 
compai'ative  tests  which  led  me  to  the  conclusion 
that  a  saturated  aqueous  solution  of  that  substance 
has  an  antiseptic  value  ranking  about  equal  with 
that  of  5  i^er  cent,  solutions  of  sulphate  of  alumi- 
nium and  the  chlorides  of  lead  and  tin.  This,  I 
think,  appears  clearly  enough  from  the  context;  but 
in  summing  up  my  residts  I  used  the  following 
expression: — "Respecting  'Salufer,'  it   is   seen  to 


rank  about  equally  with  5  per  cent,  solutions  of 
sulphate  of  aln  minium  and  the  chlorides  of  lead 
and  tin." 

Mr.  ^Villiam  Thomson  having  taken  friendly  ex- 
ception to  this  statement,  I  shall  be  glad  to  be 
allowed  to  state  that  I  did  not  intend  to  compare 
■ '  Salufer  " — the  pare  substance  —  as  an  antiseptic 
with  these  solutions,  but  only  to  indicate  the  anti- 
seiitic  value  of  a  saturated  solution  of  "  Salufer  "  in 
water.  "  Salufer  "  is,  I  lurderstand,  soluble  in  water 
to  the  extent  of  only  O'Cl  per  cent. 
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Meeting  held  Wednesday,  Srd  ^Ijjn'Z  1889,  at 
Vniversity  College,  Brownlow  Street. 


MB.  A.    NOKilAN   TATE    IN    THE   CHAIB. 


The  f'u.uEMAN,  in  opening  the  proceedings,  said 
that  l)r.  Hurter  was  prevented  by  a  domestic 
bereavemeut  from  taking  the  chair  that  evening. 
He  hoped  that  the  meeting  would  offer  him  their 
cordial  sympathy  in  his  affliction,  and  exjiress  their 
deep  regret  for  the  cause  which  had  prevented  his 
presence  among  them. 

A  vote  of  sympathy  was  passed  unanimously. 

The  Chairman  also  called  the  attention  of  members 
to  new  {proposals  in  connexion  with  the  Elementary 
Education  Act,  and  advised  their  perusal  vith  a 
view  to  see  how  far  they  might  be  of  service  to 
technical  education  in  chemistry. 


=wWQi»K= 


THE  APPLICATION  OF  ELECTROLYSIS  TO 
QUANTITATIVE  ANALYSIS. 

BY    CHAIiLES   A.  KOUN,   B.SC,   PH.D.,    AND    J.  WOODGATE. 

As  a  labour  -  saving  appliance  in  quantitative 
analysis  electrolysis  needs  little  recommendation  ; 
the  electric  cm'reut  does  a  large  share  of  the  work 
of  the  analyst  and  it  reduces  the  amount  of 
manipulation  necessary,  whilst  the  electrolysis  itself 
is  a  simple  operation  requiring  little  manipulative 
skill. 

Luckow's  method  for  the  determination  of  copiser 
has  come  into  general  use  and  nickel  and  cobalt 
are  at  times  determined  electrolytically,  but  beyond 
this  the  various  methods  which  have  been  suggested 
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from  time  to  time  have  been  ref^arded  rather  its 
scicntitio  oiriosities  than  as  iiiothoils  wliich  cnii  well 
bear  omnparisoii  with  tlio  onliiiarv  prraviuietrio  ami 
volumetiit-  lU'tfrmiuatioiis.  It  is  iu  tlio  hope  of 
drawiii;;  tho  attention  of  chomist.s  to  the  advantages 
offered  by  the  methods  to  bo  described  tliat  we 
bring  this  aecotiut  of  oiu'  exporieneo  with  the  same 
before  tho  Society. 

Silver,  copper,  bismnth,  mercury,  platinum,  and 
palladium  can  bo  quantitatively  deterniiuod  as  tho 
metal  by  eleclrolysis,  iu  a  .solution  of  a  salt  acidified 
by  either  nitric  or  sulpluu-ic  acid,  whilst  thallium, 
cadmium,  tin,  antimony,  gold,  iron,  cobalt,  nickel. 
and  zinc  are  only  completely  sepiu-ated  from  solu- 
tions of  double  salts  with  sodium,  potassium,  or 
ammonium. 

The  following  table  contains  a  summary  of  the 
most  important  methods  proposed  :  — 

Tablk   of   Mktm.s  which  can  be   DEXEUMiNKn 
Qi;antit.vtivei.\  by  Minss  of  Ei.kctiiolysis. 


- 

— 

Metals  precipilated 
as  such  from — 

Metals  separated  as  Oxido 
at  Anode  from— 

I. 

Nitric  Acid 

or 
sulphuric 

■cid 
solution. 

Ag.' 

Cu'    Cd'    Bi»    lis' 

Ft'    I'd.' 

Zn.« 

Tl'  (asTljOj). 
Pb'  (asPbOj). 
Mn»  (as  MnOj), 

11. 

Solution  of 
doiiblo 

anirantiiuin 
oinlatc. 

TI.5 
Cu'    Cd'i    lii'    Si.i 

Pt'    Pd.i 
Fe'    Co'    Ni>    Zn.i 

Be'  (retnnins  in  solution  as 

Be(OH),). 
Al'  (as  Al(On);,). 

Mil'"  (asMiiO.). 

Cr'  (remains  in  solution  as 

amiiioiiium  clirouuite). 
Ur'  (remains  dissoivcdj. 

III. 

Solution  of 

(loiilik- 
uninioniiuu 
sulphate. 

Ag.« 
Fe'    Co'    Ni'    Zn." 

Mil' "  (as  MnO^). 

IV. 

Solution  ct  1                 "*"•' 

double                    p  ,;      .     I 
potassium              *""     *"• 
ryunldc.    ,           jj;,,    j,,, , 

V. 

Solution  of 

aulplio- 

a<Ut 

1 
Soltilion  in 

Kincilll 

phosplmrio 
arid,  ntu-r 
addition  n( 
ninnioniiini 
wirtjoiiutt'."* 

8n>    Sb.' 

VI. 

Bi    Cd    Sn. 
Fc    Co    Ni    Zn. 

Al  (remains  in  solution). 

Mil'  (as  MnOa). 

Cr  (remains  in  solution  iis 
ehromate). 

■  After  aildition  of  iimmoniiim  sulphaLe  (I^ii-he). 

"*  Solution  of  doulilu  p'<t;issiuiii  cjxalate  preferable. 

'  .After  addition  of  sodium  citrate  and  citric  acid.  (E.  F.  Smith  ; 
this  Journal,  ixss.  i;!i3.) 

'  Separation  incomplete,  completo  from  solution  of  double 
IJOtassiuin  oxalate. 

*  Separation  incomplete. 

'  Classen.  "Quant.  Hicm.  .Vnal.dnrch  Eleitiolyse"  ;  also  Ber.  14, 
1fi22  anil  2772;  lier.  17,  il31  and  24(;7  ;  Her.  18.  "lOS.  IlOl.  and  17S7  ; 
Ber.  19,  .iii;  Iter.  21,  SOU  and  2'*;i2;  alv.  this  Journal,  Issi;,  .-iH; 
1S1.S.  4(il:  H<»,  137. 

'  Liickow.    iC.'ts.  Anal.  Chem.  ISiKi.  1. 

'Smith  and  Kncrr.    .Amer.  Chem.  J.  8. 200:  and  Ber.  19,  (c).70,S. 

*  Wieland.    Ber.  17,  Ifill. 

'  G.  Nciiiiiann.    Tins  Joiinial,  ias8,  SVi. 

'  J.  KrutwiL'.    Ber.  15, 12iil. 

'  BeiUteiii  :illd  Jaweiii.     Ber.  12.  7.50. 

*  Beilsteiii  anil  Jawein.    Ber.  12.  HO. 
»  E.  Smith.    Amer.  (hem.  J.  2.  H. 

"  T.  Monie.    Chem.  News,  53,  20'J. 
n  See  this  paper. 


Addenda. 

Ciiilmiiim  is  |>rc<'ipitatcd  as  metal  from  a  solution  of  the  douhlo 
sodium  ncolatc  acidillcd  with  acetic  acid  (Suiitll.  Ber.  11  20i,SI  ; 
alsiifroiu  a  solution  of  the  doublo  sodium  tartrate  aciililicd  will! 
taiiaric  acid  (Smith  and  Knorr.  Amer.  Chem.  J.  8.  2(i(i ;  and  Ber. 
19, 708).  ' 

Xiiic  is  piwipilalcd  as  metal  from  a  solution  of  the  double  soiliiim 
acetate  aenlitied  with  citric  aiiil  (I'anidi  and  Mascazzini.  /cits. 
.Viial.  Chem.  16,  Cti;  al.so  Lucknow.  Jaliiesber.  der.  Chem.  ISO.'), 
lisii) ;  and  also  from  a  solution  of  the  double  ammonium  acetate 
aeiditied  with  acetic  acid  (Uicliu). 

Uranium  is  scpanilcd  at  the  catliodo  as  Ur(OH).,  from  a  solution 
of  the  double  sodium  or  potassium  acetate  (B.  F.  Smith.    Ber.  13 

The  majority  of  tlicso  methods  are  duo  to  Prof. 
A.  Classen,  of  Aachen  and  he  has  embodied  the 
results  of  his  work,  which  dates  from  1881,  iu  hLs 
book,  "  Quantitative  CheMiische  Analyse  durch 
Electrolyse,"*  which  has  already  entered' its  second 
edition  iu  Germany,  and  a  traiiHlatioii  of  which,  liy 
Prof,  Herrick,  has  been  published  in  New  York.'f 
It  is  mainly  the.se  methods,  which  deserve  much 
more  consideration  than  they  have  hitlierto  received 
iu  this  country,  both  iu  technical  laboratories  and  in 
teaching   institutions,  with  which  this  paper  deals, 

I. — DfiSCIlIPTIO.V    OF   Al'PAK.VTUS    KEQUIBED. 

The  Current.— For  most  of  the  determinations  a 
ciu-rent  is  required  giving  10—1.'',  cc.  of  electrolytic 
gas  per  minute  (10-136  cc.  of  electrolytic  gas  at 
0°  and  7(50  mm.  =  1  ampere).  For  this  purpose  a 
biittcry  of  three  Buuseu  elements  (1  pint  size),  con- 
nected in  series,  was  found  convenient  ;  by  substi- 
tuting the  nitric  acid  in  the  inner  cell  by  a  mixture 
of  potas.sium  bichromate  and  sulphm-ic  acid  (10  parts 
of  a  saturated  solution  of  potassium  bichromate  to 
1  part  of  sulphuric  acid  (cone.)  )  a  cim-ent  of  about 
equal  strength  is  obtained,  which  keeps  sufficiently 
constant  for  In -12  hours.  For  weaker  cm-rents 
Daniell  or  Meidinger  cells  are  the  best. 

Secondary  cells  are  decidedly  preferable  to  the 
ordinary  voltaic  elements,  botli  on  account  of  the 
regularity  of  the  cm-rent  obtained  ami  of  the  trouble 
saved  in  recharging.  Wo  employed  a  set  of  20 
accumulators,  each  containing  live  positive  and  six 
negative  plates,  10  in.  long,  by  9^  in.  high,  and 
which  could  be  charged  to  15  to  20  amperes  and 
discharged  up  to  22  amperes.  The  E  M.F.  of  each 
cell  was  a  little  above  2  volts  ;  the  internal  resistance 
of  com-se  very  small  and  the  capacity  about  200 
amp,'-re-hom-s  when  used  for  the  electrolytic  deter- 
minations. Three  such  cells  connected  in  series 
yield  a  current  of  10—12  cc.  electrolytic  gas  per 
minute  with  a  voltameter  aud  one  determination  in 
circuit  and  an  addition  of  two  cells  is  necessary  for 
each  extra  solution  placed  in  the  circuit.  In  order 
to  keep  the  cells  fully  charged  the  specific  gra\'ity 
was  kept  up  to  1  -200.  and  not  allowed  to  run  down 
below  i  - 175  before  recharging.  The  changing  was 
eflected  by  a  Mather  and  Piatt  No.  2  "  Manchester  " 
dynamo  (shunt  wound),  run  by  a  gas  engine. 

With  five  cells  connected  in  series  and  two  deter- 
minations  in  circuit  at  a  time  3.3—40  analyses  can  be 
made  without  having  to  recharge  the  cells. 

Measurement  nf  tlie  Current. — A  Bimsen  voltameter 
tilled  with  sulphuric  acid  of  sp.  gr.  1  -22,  is  suifi. 
ciently  acciu-ate  for  thi.'i  purpose,  the  cun-eiit  lieiug 
expressed  in  cc.  of  electrolytic  gas  per  minute  or 
hom-,  although  a  galvanometer  has  the  twofold 
advantage  of  being   more  exact  and  of  introducing 
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less  resistance  iuto  the  circiut.  Classen  recommends 
a  mollified  form  of  Bunsen's  voltameter  (this  Journal, 
1888,  401). 

Resistance — In  order  to  regulate  the  strength  of  the 
current  a  haudy  form  of  resistance  is  needed.  Liquid 
resistances,  such  as  zinc  electrodes  in  a  solution  of 
zinc  suljihate,  or  platinum  electrodes  in  dilute  acid, 
are  unreliable  owing  to  polarisation  taking  place  too 
readily,  since  it  is  necessary  to  bring  the  two  elec- 
trodes very  close  together  in  order  to  reduce  the 
current  by  2  to  3  cc.  per  minute,  the  amoTint  mostly 
required.  This  is  conveniently  effected  by  means  of 
small  coils  of  Gei'man  silver  wire,  the  resistance 
introduced  by  a  known  length  of  the  same  having 
previously  been  ascertained  for  the  current  and 
circuit  in  use.  Resistances  corresponding  to  1,  2, 
3,  &c.  cc.  of  electrolytic  gas  per  minute,  with  a 
current  of  10  to  12  cc,  were  made  in  this  way  and 
found  to  work  very  satifactorily.  Finally  a  rheostat 
best  with  mercury  connexions,  as  suggested  by 
Classen,  can  be  employed. 

Method  of  Analysif.—The  electrolysis  is  preferably 
cari-ied  out  in  a  platinum  dish  of  15u — 200  cc. 
capacity,  the  positive  electrode  being  a  piece  of 
platinum  foil  about  1  in.  iliameter  attached  to  a 
thick  platinum  wire.  It  is  advisable  to  punch  a  few 
holes  in  the  foil  in  order  to  prevent  the  spurting 
which  ensues  when  a  big  bubble  of  gas  collects 
below  its  siu'face  and  then  borsts.     A  nickel  dish 


lined  with  platinum  was  found  inefficient  for  this 
work,  the  connexion  between  the  two  metals  not 
being  sufficiently  good.  The  dish  should  be  covered 
dm-ing  the  electrolysis  ;  a  watch-glass  with  a  hole  in 
the  centre  answers  the  purpose  if  the  determination 
is  done  in  the  cold,  but  if  a  hot  solution  is  electro- 
lysed, a  funnel  i  the  tube  of  which  has  been  cut  oif 
short  and  widened,  and  held  by  a  small  spring 
clamp,  as  shown  in  the  figure*  is  preferable.  Tlie 
sides  of  the  funnel  can  easily  be  kept  moist,  and 
thus  prevent  any  spurtings  drying  on  the  surface 
before  they  can  be  washed  oft'.  For  heating  the  dish 
a  Bunsen  burner,  the  tube  of  which  has  been  screwed 
off  and  with  a  rose  placed  over  the  base,  does  very 
well.  In  carrying  out  a  determination  the  precipi- 
tated metal  is  washed  2—3  times  with  water,  then 
twice  with  absolute  alcohol,  and  di-ied  in  the  steam 
bath.  The  positive  electrode  should  be  about  1  in. 
from  the  bottom  of  the  dish.  It  is  well  to  mark  the 
relative  positions  for  the  dish  and  positive  electrode 
on  the  stand  employed. 

The  arrangement  of  the  apparatus  is  shown  in  the 
following  diagram,  tv,o  determinations  being  placed 
in  the  same  circuit.  A  binding  screw  is  fixed  on  to 
the  back  of  the  support  for  the  positive  electrode, 
which  latter  is  insulated  from  the  metallic  portions 
of  the  stand  by  a  piece  of  glass  rod  (a).  The  con- 
uexiou  with  the  dish  can  either  be  made  on  the  ring 
supporting  the  dish  (as  shown  in  figure),  or  else  by 
means  of  a  binding  screw  attached  to  the  same. 


To  protect  the  metallic  connexions  from  the  action 
of  acids  they  require  varnishing  ;  a  mixtiu'e  of  lamj}- 
black  and  copal  answers  well. 


n.  Determinations. 

Antimony. — Antimony  is  completely  precipitated 
in  the  metallic  form  from  a  solution  of  its  sulpho- 
salt,  obtained  by  dissolving  the  sulphide  in  a  concen- 
trated solution  of  sodium  or  potassium  suljiiiide  of 
specific  gravity  (about)  1  •  22  free  from  polysulphides. 
To  carry  out  the  determination  the  precipitated 
sulphide  is  ilissolved  in  the  solution  of  the  alkaline 
sulphide,  filtered  from  any  separated  sulphiir,  and  in 
case  the  solution  is  coloiu'ed  yellow  by  the  presence 
of  polysulphides,  oxidised  by  gentle  warming  with  a 
solution  of  hydrogen  peroxide  until  the  solution  is 
colourless.  This  oxidation  is  best  efl'ected  in  a 
porcelain  dish  and  the  resulting  solution  filtered 
from  any  sulphide  of  iron  introduced  by  the  reagents 


into  the  previously  weighed  platinum  dish  in  which 
the  electrolysis  is  to  be  made.  This  is  then  connected 
with  the  negative  pole  of  the  batteiy  and  the  current 
completed  at  the  voltameter.  A  current  of  1  "5  to 
2"0  cc.  of  electrolytic  gas  per  miniite  is  required  for 
the  reduction  (two  Bunsen  cells  with  resistance) 
which  is  done  in  the  cold  and  best  allowed  to  25roceed 
over  night.  The  deposited  metal  is  of  a  dark  grey 
coloiu-  and  adheres  well  to  the  dish ;  it  is  very 
hygroscopic  and  increases  rapidly  in  weight  dm-ing 
the  weighing.  It  is  therefore  necessary  to  check  the 
first  weighing  by  a  second  di-ying  in  the  steam-bath 
and  weighing  again.  Up  to  ()'2  grm.,  antimony  can 
be  precipitated  by  the  above  cuiTent  in  10 — 12  hours. 

Tilt. — Tin  is  not  precipated  from  a  solution  of  its 
sulphide  in  concentrated  sodium  or  potassium 
sulphide  solution,  and  advantage  is  taken  of  this  fact 
to  separate  it  from  antimony.  The  ammonium 
sulpho-salt  of  tin,  however,  is  decomposed  with 
seiiaiation    of    the    metal    at    the    cathode.      The 
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snlphide   of  tin  dissolved  in  ammoninm    sulphide 

(frco  from  nmmoniu)  in  elootrolysetl  in  tlio  cold 
by  II  ourriMit  ^'iviuj,'  10  cc*  ithreo  IJuuseu  colls). 
Sulplmi'  scpiinitc9  tliiriug  the  electrolysis,  which 
sticks  to  the  ileposited  metal  and  has  to  be  carefully 
nibbed  otV  with  the  tiupror  whilst  the  siirfacio  is  moist 
after  washiug  with  alcohol ;  this,  however,  cau  bo 
successfully  accomplished,  but  the  nauseous  odour 
evolveil  during  the  reaction  (H^S,  SO.;,  &c.),  renders 
the  method  objectionable. 

It  is  better  to  precipitate  tin  from  a  solution  of  its 
double  ammonium  oxalate  when  the  metal  is  obtained 
as  a  silver  white  deposit  which  sticks  well  to  the 
dish.  The  electrolysis  is  elVected  iu  the  hot  solution 
with  a  current  of  10  cc,  and  takes  live  to  fix  hours. 
Since  tin  ia  mostly  obtained  in  analysis  in  tho  form 
of  sulphide,  this  must  first  bo  oxidised,  best  by 
means  of  hytb-opeu  peroxide  iClas.seu.  This  Joiuual, 
1889,  137),  and  the  resulting  stannic  hydrate  disaolved 
in  oxalic  acid,  the  acid  neutralised  by  ammonia  and 
the  hot  solution  electrolysed  after  tho  adilition  of 
3 — 4  grms.  of  ammouimn  oxalate,  f 

The  majority  of  Classen's  electrolytic  methods 
depend  upon  the  decomposition  of  a  double  oxalate  of 
a  heavy  metal  with  that  of  ammonium,  as  in  the  case 
of  tin.  It  may  therefore  bo  of  interest  to  point  out 
tho  decomposition  which  takes  place.  A  solution  of 
ammoniuiu  oxalate  is  decomposed  as  follows  by  the 
electric  current : — 

(1.)  Prbnary  decomposition. 

CO.O  -NH, 

CO.O  -NH^ 

Anode.  Cathode. 

(2.)  Secondary  decom^iosition. 

At  Cathode.  2  NH4  +  2  H,0  =  2  NH,OH  +  H^. 
Tho  ammonia  thus  formed  combines  with  the  CO2 
liberated  at  the  anode  with  the  formation  of  am- 
monium bicarbonate — 

2  NH,.  OH  +  2  COo  =  2  (NH,)H.  CO3. 

The  decomposition  of  the  double  oxalates  of  Su. 
Fe,  kc,  with  ammonium  oxalate,  takes  place  along 
similar  lines. 

-O.OC 


CO.O 
CO.O 

Auode. 


/  '"'■  NH^ 
Cathode. 


-O.OC 

.Vuode. 


The  (NU,)  forms  ammonium  bicarbonate  as  above. 
Whether  the  tin  is  deposited  directly  or  indirectly  it 
is  difficult  to  say,  but  the  ease  with  which  many 
metals  can  be  separated  from  double  salts  of  the 
alkalis  in  this  way  points  to  the  indirect  separation 
as  the  more  probable. 

Scp'irnlion  of  Antimony  aiid  Tin. — The  precipitate 
containing  the  mixed  sulphides  is  dissolved  iu  soilium 
or  potassium  sulphide,  and  oxidised  with  hydrogen 
peroxide  as  above.  One  grm.  of  soilium  hydrate  (in 
solution)  is  then  added,  and  the  antimony  deposited 
imder  the  conditions  already  mentioned.  In  dissolv- 
in,g  the  sulphides  use  as  little  potassium  or  sodium 
sulphide  solution  as  possible,  and  restrict  the  quantity 
of  wash  water  in  the  filtrations  as  far  as  is  compatible 
with  accuracy  in  order  to  save  having  to  concentrate 
the  solution  before  electrolysing,  a  process  which 
has  to  be  conducted  very  carefully  and  one  which 
involves  a  considerable  waste   of   time.     After  the 

•  Where  not  otherwise  indicated  co.  refer  to  cc.  of  electrolytic  gas 
per  minute. 

t  The  best  wjiy  to  add  the  ammonium  oxalate  ia  to  dissolve  the 
requisite  nuantity  in  hot  water  and  tilter  tlie  hot  solution  into  the 
platinum  ui^ih. 


deposition  of  the  antimony,  filter  the  resulting 
solution  from  sulphur  and  treat  it  with  dilute  acid 
to  separate  the  sulphide  of  tin,  which  can  then  bo 
either  filtered  oil'  and  weighed  finally  as  SuOj,  or 
else  determined  electrolytically  as  described  above. 

This  method  yields  good  results  ;  it  requires 
careful  manipulation,  as  do  all  methods  for  the 
separation  of  these  two  metals.  Tho  time  necessary 
for  tho  separation  is  comparatively  short,  since  tho 
antimony  is  precipitated  over  night  and  tho  tin  in 
the  course  of  the  following  day.  Shoidd  arsenic  be 
also  present,  tho  mixed  sulphides  are  dissolved  by 
treatment  with  potassium  chlorate  and  hydrochloric 
acid  and  the  arsenic  removed  by  Fischer's  distilla- 
tion method  (this  Journal,  1887.  353)  ;  tho  residue 
contains  tho  antimony  and  tin  which  are  precipitated 
l>y  sulphuretted  hydrogen  and  then  separated  as 
above. 

Tho  following  deteriniuatious  were  made  under 
tho  above  conditions,  the  metals  being  first  pre- 
cipitated as  sulphides  from  the  solutions  of  their 
salts : — 


Antimony- 


Tin- 


Taken. 


Found. 


Gim. 

(iriu. 

0-OMJO 

Sb 

0-0505 

0-U.JOO 

Sll 

O-050.") 

0-2020 

Sb 

0-2010 

Sn 


0-0S37 


Antimony  and  Tin — 


CO -2020          Sb 
1 0-0831          Sn 

0-2010 
0-0839 

Arsenic,  Antimony,  and  Tin- 
(Arscnic  by  distillatioM) 

- 

(-0-0500         As 
i  0-1010         Sb 
Ml'ons          Sn 

0-0600 
0-10-20 

Iron. — Classen's  method  yields  excellent  results  in 
the  case  of  iron.  The  solution  should  be  free  fi-om 
nitrates  and  any  excess  of  free  acid  (except  sulphuric 
acid,  which  may  be  neutralised  by  ammonia),  must 
be  removed  by  evaporation  ;  the  resulting  iron  in 
the  form  of  chloride  or  sulphate  is  first  treated  with 
neutral  potassium  oxalate  in  sufficient  quantity  to 
dissolve  tho  precipitate  of  iron  oxalate  fiist  formed 
(i.e.,  to  form  the  double  salt),  and  then  5  grms.  of 
ammonium  oxalate  added  for  every  0-1  grm.  of  Fe. 
The  warm  solution  is  electrolysed  with  a  current 
of  10 — 12  cc.  The  metal  is  obtained  as  a  compact 
steel  grey  deposit  ;  it  sticks  well  to  tho  dish  and  does 
not  oxidise  appreciably  on  exposiu-o — a  deposit  of 
0-2  grm.— Fe  only  increasing  1  mgrm.  in  weight 
after  17  hours'  exposure  to  tho  air.  Complete 
precipitation  is  tested  by  potassium  forrocyanido,  a 
little  of  the  solution  in  the  dish  being  withdrawn  by 
means  of  a  capillary  tube.  0- 1  grm.  of  metal  can  be 
jji-eeiiiitated  iu  2 J  hours  from  a  ferric  salt;  ferrous 
salts  are  decomposed  more  ipiickly.  The  deposition 
cau  also  be  effected  iu  the  cold,  but  it  takes  more  than 
twice  the  time. 

Bex>aration  of  Iron  and  Manganese. — Solutions  of 
manganese  salts  are  decomposed  by  the  electric 
current  with  the  separation  of  manganese  dioxide 
(MuO-..)  at  the  positive  electrode.  This  decomposition 
takes  place  in  a  solution  of  the  sulphate  aciilified 
with  sulphuric  acid,  in  a  solution  of  the  double 
ammonium  sulphate,  or  in  one  of  tho  double 
ammonium  or  potassium  oxalate.  In  presence  of 
ammonium  salts  the  separation  is  incomplete.  The 
result  then  of  electrolysing  a  solution  of  an  iron  salt 
under  the  conditions  described  above  in  presence  of 
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manganese  is  that  the  former  is  deposited  as  metal  at 
the  cathode,  -whilst  the  latter  separates  partially  as 
MnO;,  a  portion  of  which  adheres  to  the  positive 
electrode,  a  portion  floating  about  in  the  solution. 
To  effect  the  separation  quantitatively,  electrolyse  the 
hot  solution  containing  the  mixed  salts,  after  the 
addition  of  potassium  and  ammoniiam  oxalate  as 
above  -with  a  current  of  10—12  cc.  The  presence  of 
manganese  tends  to  reduce  the  rate  at  which  the 
iron  is  preciiritated,  but  it  m  no  way  afl'ects  its 
completeness,  or  the  tenacity  with  which  the  metal 
adheres  to  the  dish.  The  contents  of  the  dish  are 
poured  off  as  soon  as  the  whole  of  the  iron  is 
precipitated  and  the  metal  washed,  dried,  and 
weighed.  The  manganese  dioxide  sticking  to  the 
positive  electrode  as  well  as  that  suspended  in  the 
solution  is  dissolved  in  hydrochloric  acid,  and  the 
manganese  precipitated  by  means  of  bromine  and 
ammonia  and  weighed  as  Mn:,04  as  usual. 

Beyond  trying  this  metliod  with  mixtures  of 
the  salts  we  "have  also  used  it  in  the  analysis  of 
spathic  iron  ore,  and  in  the  separation  of  iron  and 
manganese  in  a  sample  of  metallic  iron,  in  all  cases 
with  satisfactory  results.  In  the  former  instance  the 
ore,  which  contained  SiO.-,  FeO,  MnO,  CaO,  MgO, 
and  CO;,  was  dissolved  in  hydrochloric  acid  ;  the 
silica  removed  as  iisual,  and  the  filtrate  treated 
with  potassium  and  ammonium  oxalates.  Calcium, 
together  with  some  manganese  is  precipitated ;  the 
filtrate  contains  the  iron,  the  rest  of  the  manganese, 
and  the  magnesium  ;  this  was  then  electrolysed  and 
the  manganese  precipitated  in  the  filtrate  by  bromine 
and  ammonia.  This  precipitate,  together  with  that 
originally  obtained  by  the  addition  of  the  oxalates, 
must  be  ignited  to  decompose  the  oxalates,  dissolved 
in  hydrochloric  acid,  and  the  resulting  solution  added 
to  the  filtrate  from  the  manganese  precipitate  ;  the 
separation  of  manganese,  calcium,  and  magnesium  is 
then  conducted  in"  the  usual  way.  The  presence  of 
calcium  considerably  complicates  the  separation  of 
the  iron  and  manganese,  but  in  its  absence,  as  in  the 
case  of  metallic  iron,  spiegeleisen  and  the  like,  the 
advantages  of  the  method  are  more  apparent  since 
the  complete  separation  of  the  two  can  be  effected  in 
the  solution  of  the  metal  after  the  removal  of  the 
carbon,  silicon,  <tc. 

Separation  of  Iron  and  AJumiaium. — Solutions  of 
aluminium  salts,  when  treated  with  an  excess  of 
ammonium  oxalate  and  electrolysed,  are  decomposed 
with  the  separation  of  the  hydi-ated  oxide  (AHOH):,) 
at  the  anode,  but  this  separation  only  takes  place 
after  the  ciu-reut  has  been  passed  for  a  long  time  and 
the  hydi-ate  does  not  stick  well  to  the  electrode.  To 
separate  iron  and  aluminium,  the  hot  solution 
containing  the  mixed  salts,  after  the  addition  of 
potassium  and  ammonium  oxalates,  is  electrolysed 
with  a  ciment  of  10—12  cc. ;  as  soon  as  all  the  iron 
is  deposited,  decant  the  solution,  wash,  dry,  and 
weigh  the  iron,  and  determine  the  aluminium  as 
hydrate  by  precipitation  with  ammonia  in  the  usual 
way,  after  first  boiling  the  solution  so  as  to  decompose 
the  ammonium  and  potassium  bicarbonates  formed. 

Should  it  be  necessiiiy  to  pass  the  cun-ent  so  long 
as  to  separate  a  portion  of  the  aluminum  as  hydrate, 
this  is  readily  brought  into  solution  again  by  the 
addition  of  a  few  drops  of  hydrochloric  acid. 

The  advantage  of  this  method  over  the  ordinary 
gravimetric  method  for  the  separation  of  these  two 
metals  is  evident ;  no  double  precipitation  is 
necessary,  and  the  presence  of  fixed  alkalis  is  (save 
for  the  small  amount  of  potassium  carbonate  present) 
entirely  avoided. 

Separation  of  Iron  and  Chromium. — Chromium 
salts   are   oxidised   by   the   ciuTent   in   presence    of 


ammonium  oxalate  to  ammonium  chi'omate.  In  the 
separation  of  iron  and  chromium  the  solution  is 
treated  with  potassium  and  ammonium  oxalates  and 
electrolysed  as  above  ;  as  soon  as  the  iron  is  com- 
pletely deposited,  decant  the  solution  at  once,  wash 
and  weigh  the  iron,  otherwise  the  alkaline  chromate 
formed  will  be  found  to  oxidise  the  iron  and  thus 
bring  the  results  too  high.  Fiu'ther,  by  the  prolonged 
heating  of  the  ammonium  chromate  solution,  the 
hydrate  of  the  oxide  Cr;,Oi  separates  in  yellowish 
brown  flocks,  which  adhere  very  tenaciously  to  the 
surface  of  the  metal.  Since  the  presence  of  oxalic 
acid  prevents  the  complete  precipitation  of  chromium 
by  ammonia,  the  alkaline  oxalates  added  must  first  be 
completely  decomposed.  This  takes  longer  than  is 
necessary  for  the  precipiitation  of  the  iron,  and  in 
order  to  avoid  the  soiu-ces  of  error  above  refen-ed  to 
the  solution,  after  the  separation  of  the  iron,  is 
transferred  to  a  second, dish  in  which  the  decom- 
position of  the  oxalates  is  completed.  A  current  of 
10  cc.  suffices  to  decompose  5  grms.  of  oxalate  in  six 
hours.  The  chi-omium  can  then  be  precipitated  by 
ammonia  after  reduction  ■with  alcohol  and  hydro- 
chloric acid  and  weighed  as  Cr^Oa. 

The  following  results  were  obtained  by  the  above 
methods  : — 

Determination  of  Iron — 

Taken.  Found. 

Gnn.  Grm. 

0-0211  Fe  0-0210 

0-0:391  Fe  0-0395 

0-0S47  Fe  0-0816 

0-1038  Fe  0-1035 

Separation  of  Iron  and  Manganese — 

rO-lO.-iS  Fe  0-103G 

10-0087  MBjO,  0-0000 

fO-2076  Fe  0-2085 

lo-OlOl  MlisOi  0-0196 

Analiisis  of  Siiatliic  Iron  Ore — 

Per  CcTit. 

SiOa i-m 

FcO 50-91 

MnO 4-71 

CaO 2-92 

MsO fOS 

CO2 35-49 

100-20 

Separation  of  Iron  and   Manganese  in  Sample  of 
Metallic  Iron — 

Per  Cent. 

(1.)  83-44       Fe 

1-33 


Mn 


Per  Cent. 
(2.)  82-58       Fo 
1-43       Mn 


Separation  of  Iron  and  Alumina — 
Taken.  Found. 


Grm. 
0-1038 

Fe 

Grm. 
0-1035 

0-0094 

AI2O3 

0-0098 

0-1038 

Fe 

0-1033 

0-0188 

AljOj 

0-0181 

Separation  of  Iron  and  Ghromium — 

(■0-0519  Fe  0-0520 

(.0-2077  CrjOs  O-2079 

(-0-1052  Fe  0-1054 

10-1602  CrjOj 

rO-1038  Fe  0-1038 

[  0-0008  Cr.Oj  0-0608 


{I 


Nickel.  — Nickel  is  precipitated  from  a  solution  of 
the  double  ammonium  oxalate  as  a  silver  white 
deposit  which  adheres  well  to  the  dish.  If  the  nickel 
is  obtained  in  the  form  of  sulphide  in  the  course  of 
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The  following  results  were.obtained  : 

Betermlnalicn  of  Niclccl — 

Tiikcn. 

(1.)  I'roir.  umiiionium  uxalatc  soluti.'ii— 
firm. 


Foutitl. 


Gnu. 

O'lUol         Ni        o-i(;i;t 

(2.)  From  iimmonitnn  sulj)li:Uo  solution — 

O'diol         M         iriw.ii; 
ii-i-iU  Ni         iri-J5() 


(3.)  From  potagsium  c.vaniile  solution— 
OMIWI 


Ni         ()-0«t 


Determination  of  Cnhalt  and  Nickii — 

(I'li7!l9     Ni  +  CO 


u-osio 


nnalysis,  this  is  fUssolved  in  nqnn  regia.  the  excess  of 
acid  evnponiteil  off,  luul  the  nitric  nciil  complotclv 
removed  by  tiikinp;  up  the  residue  witli  liydroehloric 
acid,  nud  again  evaporating  toilryness.  The  solution 
of  the  chloride  is  then  treated  with  4  grnis.  of 
ammonium  oxalate,  and  electrolysed  liot  with  a 
current  of  10  cc. ;  O'l  grm  of  uckel  is  piecipitated 
in  two  hours. 

Fresonius  and  Bergmnnn's  method  consists  in 
treating  the  solution  with  an  excess  of  ammonia,  and 
then  adding  4--")  grms.  of  ammonium  sulphate.  A 
current  of  5  cc.  is  sufKcient  (two  Biiuseu  cells'.  Both 
methotls  yield  satisfactory  results. 

We  also  tried  the  determination  of  nickel  from  a 
solution  of  the  double  potassium  cyanide  with  a  view 
to  separate  cobalt  and  nickel  by  converting  the 
former  into  the  colialticyauide,  and  the  luttoi-  into 
the  double  potassium  cyanide,  and  electrolysing  the 
resulting  solution.  Nickel  can  be  completely  pre- 
cipitated in  this  way,  but  our  results  up  to  the  present 
are  uot  sufliciently  couelnsivo  to  show  whether  a 
separation  of  the  two  metals  by  this  means  is  possible 
or  not  ;  and  since  Dr.  (r.  Ivriiss  has  recently  thrown 
doubt  upon  the  elementai-y  nature  of  these  two 
bodies,*  we  have  discontinued  our  experiments  on 
this  point  for  the  present. 

Cohalt. — This  metal  can  be  determined  similarly 
to  nickel,  both  in  the  solution  of  the  double 
ammonium  oxalate  and  in  that  of  the  double 
ammonium  sulphate.  The  complete  precipitation 
of  both  cobalt  and  nickel  is  best  tested  for  by  the 
red-brown  colouration  obtained  with  a  solution  of 
potassium  sulphocwbonate  (K:;CS.i). 

The  determination  of  manganese  in  presence  of 
nickel  or  of  cobalt  is  carried  out  as  in  the  case  of 
iron,  the  manganese  separating  partially  at  the 
anode  as  Mnt)..,  both  from  the  solution  of  the  double 
ammonium  oxalate  and  also  from  that  of  the  double 
ammonium  sulphate  ;  in  neither  case  is  the  separa- 
tion complete. 


Separation  of  Nickel  Nickel  and  Manganese — 

0-1241  Ni         O-lSliO 

O-l.Xi.'i      MiijO, 

Zinc. — Several  methods  have  been  jiroposed  for 
the  determination  of  zinc  (ciWr  Table).  From  a 
Bolntion  of  the  double  ammonium  oxalate  the 
precipitation  is  slow,  and  the  metal,  which  does  not. 
adhere  very  fast  to  the  dish,  is  obtained  in  the  form 
of  a  fine  crystalline  powder  which  can  easily  be 
rubbed  off  with  the  finger.  The  precipitation  should 
be  effected  in  the  cold  by  a  current  of  10 — 12  cc. 


Ber.3a,ll. 


after  the  addition  of  4  grms.  of  ammonium  oxalate ; 
if  a  hot  solution  bo  employed,  the  deposited  metal 
adheres  very  batUy. 

If  the  ammonium  double  sulphate  be  electrolysed, 
tlie  result  is  similar,  the  metal  showing  a  like 
tendency  to  become  detached  in  the  washing.  To 
prepare  this  latter  solution,  add  ammonia  to  the 
solution  containing  the  zinc  until  the  precipitated 
hydrate  is  redissolved,  and  then  5  grms.  of  ammonium 
sulphate  ;  electrolyse  in  the  cold  with  a  ciu-rent  of 
12^14  cc.  In  both  cases  it  is  best  to  allow  the 
determination  to  go  on  over  night  ;  01  to  015  grm. 
of  metallic  zinc  can  be  completely  precipitated  in 
8 — 10  hom-s. 

The  potassium  feiTocynnide  reaction  is  not  sufli- 
eieetly  delicate  to  test  whether  the  zinc  is  all 
precipitated  ;  at  least  six  hours  should  be  allowed 
for  every  O'l  grm.  of  zinc  ;  the  time  varies  consider- 
ably with  the  smoothness  of  the  surface  of  the  dish. 
The  deposited  ziuo  attacks  the  platinum  of  the  disli 
slightly  and  although  the  greater  portion  of  the 
metal  is  readily  dissolved  oil'  by  dilute  acid,  a  dark 
brown  stain  remains  which  can  only  be  removed 
after  prolonged  ignition  and  treatment  with  hot  acid  ; 
for  this  reason,  a  layer  of  metallic  iron  (or  other 
metal)  must  first  be  deposited  in  order  to  protect  the 
platinum.  A  further  clisudvantage  in  the  electrolytic 
method  for  the  determination  of  zinc  lies  in  the  fact 
that  at  times  the  metal  is  deposited  in  a  spongy  form  ; 
in  such  cases  the  precipitate  sticks  well  enough  to 
the  dish,  but  it  retains  the  salts  in  the  solution  very 
tenaciously,  and  thus  leads  to  high  results.  From 
these  considerations  it  is  clear  that  electrolysis  offers 
little  attraction  as  a  means  for  the  estimation  of  zinc ; 
as  long  as  the  quautities  of  the  metal  are  less  than 
O'l  grm.,  the  methods  described  give  fairly  acciu-ate 
results,  but  they  are  far  loss  reliable  than  the  electro- 
lytic methods  for  the  determination  of  antimony,  tin, 
iron,  cobalt,  or  nickel. 

Separation  of  Zinc  and  Mani/ancsc. — Zinc  and  man- 
ganese are  separated  as  in  the  case  of  nickel  and 
manganese  but  there  is  always  a  risk  of  washing  off 
a  little  of  the  i^recipitated  metal  with  the  manganese 
dioxide,  especially  if  the  quantity  of  zinc  exceeds 
01  grm. 

Separation  of  Zinc  and  Iron. — Ii'on  in  the  presence 
of  zinc  is  precipitated  with  it  at  the  cathode  from  a 
solution  of  the  double  oxalates  as  long  as  the  pro- 
portion of  Fe  to  Zu  is  more  than  3:1;  if  the  proportion 
of  zinc  is  greater,  some  of  it  goes  back  into  solution, 
and  ferric  hydrate  separates.    (Classen.  Ber.  17,  2481.) 

In  determining  the  two  metals  in  samples  of  crude 
zinc,  hard  spelter,  and  the  like,  where  the  above  pro- 
portion is  exceeded,  the  following  process,  which  we 
adopted  in  an  analysis  of  this  nature,  works  well. 
The  spelter  analysed  contained  lead,  iron,  and  zinc. 
After  removing  the  lead  by  means  of  sulphuric  acid, 
the  filtrate  is  treateil  with  an  excess  of  ammonia, 
when  a  precipitate  results  containing  the  whole  of 
the  iron,  and  a  little  of  the  zinc,  the  remainder  of  the 
latter  being  in  the  filtrate.  Dissolve  the  precipitate 
in  acid,  and  after  evaporating  off  the  excess,  electro- 
lyse the  resulting  solution  after  the  addition  of 
potassium  and  ammonium  oxalates.  Then  dissolve 
the  deposited  metals  in  hydrochloric  acid,  and  titrate 
the  iron  with  potassium  bichromate  after  reduction 
with  stannous  chloride,  the  quantity  of  zinc  of  course 
being  obtained  by  difference.  The  filtrate  from  the 
precipitated  hytb'ates  must  be  neutralised  with 
oxalic  acid  (if  a  precipitate  forms  add  a  drop  or  two 
of  ammonia  until  it  is  dissolved )  and  then  electrolysed 
after  the  addition  of  ammonium  oxalate ;  or  else 
5  grms.  of  ammonium  sulphate  are  added,  and  the 
alkaline  solution  electrolysed  as  described. 
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The  following  results  were  obtained  : — 

Determination  of  Zinc — 


Taken.  F.juml. 


(1.)  P>om  solution  of  double  oxalate — 


(2.)  From  solution  of  double  sulphate- 


Grra.  Grm. 

0-0517  Zu  irosio 

O'lSSii  Zn  0-1290 

0-0517  Zn  0-0510 

0-1435  Zu  0-1434 


Separation  of  Zinc  and  Manganese — 

,  ,     ,  ,        ,  ,  (-0-0862      Zn      0-0862 

From  solution  of  double  sulphates. . . .  1 0-1355  jj^  0 

We  have  also  obtained  satisfactory  results  with 
mercury  and  silver,  the  former  being  electrolysed  in 
a  solution  acidified  with  nitric  acid,  with  a  ciuTent  of 
3 — i  cc,  the  latter  from  the  double  potassium 
cyanide,  with  a  current  of  1 — 2  cc.  In  both  cases 
the  deposition  is  complete,  and  the  deposited  metal 
adheres  well  to  the  dish. 

The  methods  described  form  only  a  portion  of 
those  recommended  by  Classen,  and  which  have  been 
worked  out  with  satisfactory  results  in  his  laboratory, 
where  the  arrangements  for  this  electrolytic  work  are 
very  complete. 

In  his  book  already  referred  to  methods  -will  be 
found  for  the  determination  of  copper,  bismuth, 
lead,  cadmium,  thallitim,  platinum,  palladium,  and 
gold,  and  for  the  separation  of  these  and  of  the 
metals  treated  of  in  the  jjaper  in  part  from  one 
another  and  in  part  from  other  metals,  chiefly  those 
which  are  not  precipitated  in  the  metallic  form  from 
solutions  of  their  double  ammonium  oxalates  (Al, 
Cr,  Mn,  Fe)  ;  Classen  also  gives  a  long  series  of 
examples  of  analyses  which  can  be  carried  out  by 
these  electrolytic  methods. 

The  real  value  of  these  methods  to  the  analyst, 
when  compared  with  the  volumetric  and  gravimetric 
methods  in  use,  depends  greatly  on  the  natm-e  of 
the  work  done,  but  there  is  httle  doubt  that  all 
chemists  will  be  able  to  find  some  of  them  of  decided 
advantage,  and  liy  jutliciously  combining  the  same 
with  the  ordinary  methods  employed,  a  saving  both 
of  time  and  labour  should  be  effected. 


DISCUSSION. 

The  Chairman  said  that  the  author  had  given  the 
meeting  an  excellent  digest  of  the  various  electrolytic 
operations  suggested  for  use  in  chemical  analysis ; 
but  before  these  processes  could  be  fully  reHed  upon 
for  making  quantitative  determinations  for  analytical 
and  technical  purposes,  they  would  require  further 
trial  and  investigation.  At  the  same  time  the  thanks 
of  the  meeting  were  due  to  Dr.  Kohn  for  bringing  the 
subject  before  the  Society  in  such  a  manner  as  to 
encourage  other  members  to  jmrsue  a  subject  which 
might  prove  of  great  practical  value  to  analytical  and 
technical  chemistry. 

Dr.  J.  Campbell  Brown  said  that  in  these  days, 
when  electricity  was  applied  either  nominally  or 
really  to  all  sorts  of  pm-poses,  it  was  satisfactory  to 
find  a  case  in  which  not  merely  the  name,  but  the 
actual  cuiTCnt  was  being  applied  successfully.  The 
application  of  electrolysis  to  analytical  pm-poses  was 
by  no  means  new  ;  and  they  were  all  uwai-e  of  its  use, 
as  for  instance  in  the  case  of  Eeinsch's  arsenic  test, 
and  the  elegant  method  of  determining  copper  now 
more  than  20  years  old.     That  being  so,  it  was  to  him 


very  surprising  that  electrolysis  had  not  come  into 
more  general  use.  Possibly  analysts  had  not  taken 
the  trouble  to  teach  themselves  how  to  ajjply  it,  and 
he  was  quite  sure  that  their  Society  would  approve  of 
Dr.  Kohn's  lucid  exposition  of  the  method,  and  the 
details  which  he  had  given  them  of  his  experience 
both  in  practice  and  in  teaching  the  processes.  In 
those  cases  where  the  difference  between  the  strength 
of  current  necessary  to  precipitate  the  whole  of  one 
metal  without  commencing  to  precipitate  the  other, 
was  very  fine,  he  would  like  to  ask  whether  it  would 
really  be  feasible  to  attain  the  exact  degree  of 
strength  of  ciuTcnt  so  as  to  make  the  method 
apphcable  ?  Dr.  Kohn  had  indicated  to  them  a 
sufficient  number  of  metals  which  could  be  neatly, 
conveniently,  and  easily  determined  eleetrolytically 
to  make  it  desirable  that  every  analyst  should  be 
familiar  with  the  methods.  When  once  the  apph- 
cation  of  electrolysis  became  common,  then  its 
extension  to  other  metals  would  gradually  proceed 
as  they  acquii-ed  more  experience,  and  as  different 
experimenters  exchanged  views,  and  told  each  other 
the  results  of  then-  exijerience.  He  hoped  that  they 
would  have  more  papers  of  this  kind  in  their  Section, 
for  the  application  of  new  methods  of  analysis  would 
be  of  peculiar  use  in  their  Society.  Already  there 
were  valuable  methods  in  private  use  which  deserved 
greater  publicity. 

Mr.  KxiGHT  said  he  could  not  help  feeling  that  if 
there  were  any  present,  like  himself,  employed  in 
analytical  work,  principally  metallurgical,  they  would 
be  thankful  to  Dr.  Kohn  for  bringing  all  those 
useful  methods  before  them.  He  had  heard  a  good 
deal  from  Dr.  Kohn  which  he  was  sure  would  be 
useful  to  him  in  the  future.  The  method  he  was 
principally  interested  in  was  the  separation  of 
autimonj'  from  tin.  Any  chemist  constantly  em- 
ployed in  the  separation  of  these  metals  would  know 
what  a  diificulty  there  was  to  do  this  quickly  and 
obtain  reliable  results.  He  should  like  to  know 
whether  there  was  any  difficulty  in  the  separation  of 
antimony  and  tin  when  the  proportion  of  tin  was 
very  much  larger  than  the  proportion  of  antimony, 
say  95  per  cent,  tin  and  5  per  cent,  antimony. 

Dr.  Konx  said  that  his  experiments  had  been  in 
the  opposite  direction,  in  which  the  antimony  was  in 
excess  ;  but  that  he  had  no  doubt  the  separation 
could  be  made  to  work  equally  well  in  cases  in  which 
there  was  a  large  excess  of  tin. 

Mr.  Knight  said  that  in  commerce  the  general 
run  was  to  estimate  antimony  in  commercial  tin,  and 
if  it  could  be  done  practically  by  electrolysis  it  would 
be  a  very  great  help. 

Mr.  Alexander  Wait  asked  if  the  exact  strength 
of  the  current  used  could  be  given  in  amperes  p 

Dr.  Kohn,  in  reply,  said  that  he  had  not  tried  the 
method  for  the  separation  of  antimony  and  tin  in 
presence  of  large  amounts  of  tin  and  very  little 
antimony.  The  method,  as  far  as  he  knew  it,  was 
one  rather  for  the  separation  of  tin  from  antimony 
than  of  antimony  from  tin.  It  was  certainly  well 
worth  trying  imder  the  suggested  conditions  ;  the 
separation  was  so  complete  in  the  cases  given,  that 
there  was  every  reason  to  hope  that  it  would  be 
equally  so  iu  presence  of  a  large  excess  of  tin. 
Dr.  Campbell  Brown  had  asked  whether  it  would 
be  easy  to  regulate  the  strength  of  the  current  in 
separations.  In  the  first  place  perhaps  he  did  not 
point  out  sufficiently  clearly  in  the  paper  that  the 
strength  of  cun-ent  need  only  be  approximately 
regulated,  i.e.,  whether  they  had  10  cc.  or  12  cc. 
of  electrolytic  gas  per  minute,  or  whether  sometimes 
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it  went  down  to  9  cc.  or  np  to  13  oo.,  did  not 

materially  atToct  the  majority  of  determinations 
with  which  ho  had  had  to  deal.  The  slower  the 
current  the  longer  the  deposition  took,  and  vice 
vernd.  The  separations  in  most  cases  did  not  depend 
upon  the  strength  of  the  current  ;  for  instance,  take 
the  sepanitiou  of  antimony  and  tin.  Tin  was  not 
precipitateil  at  all  from  the  solution  of  its  sodium 
or  potas-sium  suli)ho-salt,  provided  the  solution  was 
a  couceutrated  oue  ;  they  could  accordingly  put  on 
a  much  stronger  current  than  needed  for  the  pre- 
cipitation of  antimony  without  precipitating  any  tin 
at  all.  Mr.  Watt  had  asked  him  to  express  the 
strength  of  the  ciuTont  in  ampires ;  oue  ampere 
was  e(|uivalent  tolO'iSticc.  of  electrolytic  gasper 
minute.  lu  conclusion  ho  felt  very  glad  that  some 
interest  had  been  excited  in  these  methods  which 
he  brought  before  them,  and  ho  trusted  that  those 
who  had  uot  tried  them  might  bo  led  to  do  so. 
They  were  methods  which  were  not  simply  to  1)0 
read  of  in  books,  but  to  l)e  tried  and  worked  out, 
and  it  was  only  by  analysts  trying  the  way  the 
method  worked  in  their  hiiuds  that  its  real  value 
would  become  apparent. 
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MB.  E,  C.  C.  STANFORD    I.V   THE    CHAIR. 


ON  DYEING  WITH  MIXED  COLOURS, 


than  those  which  attend  the  process  of  dyeing  with  a 
single  coloiu-.  The  specilic  action  of  each  tinctorial 
constituent  is  moditicd  by  each  of  the  others  ;  and 
the  general  phenomena — far  from  always  preserving 
a  gradual  character — occasionally  exhibit  what  appear 
to  be  tho  nbruptest  transitions. 

It  is  now  kuowu  that  the  process  of  the  dye-vat 
admit,  in  many  caseaj  of  fairly  accurate  measm-e- 
meut.  \Ve  have,  therefore,  thought  it  of  interest  to 
determine,  as  exactly  as  wo  could,  the  natiu'o  of  the 
transaction  which  occurs  wlieu  wool  is  acted  on  by 
two  solvible  colours  ccmjoiutly.  Reference  may  be 
made  to  a  precedent  for  this  investigation  iu  a 
research  by  Mills  and  Smith  (Proo.  Roy.  Soc.  XXIX., 
181)  ou  the  equivalence  of  uiekelous  and  cobaltous 
sulphates,  as  prcciisitatcd  by  weak  caustic  soda 
solutions.  The  couclusions  were,  that  precipitability 
is  proportional  to  muss  of  precipitable  substance ; 
and  that,  for  au  equal  weight,  nickclous  aud  cobaltous 
sulphates  are  equally  precipitable  :  the  attraction  of 
the  one  towarils  the  reagent  being  inverse  to  that  of 
the  other. 

It  was  by  no  means  easy  to  select  two  suitable 
coloiurs.  We  fii-st  made  exi^eriments  mtli  a  mixtiuo 
of  picric  acid  aud  Victoria  blue  (4  R.).  This,  when 
heated  to  the  boil,  was  capable  of  dyeing  a  green 
coloiu-  ou  white  cashmere  (tissue).  But  alter  cooling 
and  allowiug  the  liquid  to  stand  for  some  time,  the 
blue  iu  the  solution  began  to  settle  out  and  could  not 
be  estimated.  Several  attempts  were  made  to  keep 
the  blue  from  precipitating,  but  they  were  uusuc- 
cessful.  It  was  evident  thai  picric  acid  ijrecipitated 
the  blue,  and  another  yellow  colouring  matter  was 
resorted  to. 

A  solution  containing  Victoria  blue  and  hydro- 
chloride  of  berberine  (yellow)  was  heated  to  a 
temperature  of  94-  0. ,  aud  kept  at  that  point  for  one 
horn'.  No  blue  separated  out  diu-ing  the  heating,  nor 
after  standing  for  48  hoiu's.  A  similar  experiment 
was  then  made  with  a  piece  of  cashmere  in  the  vat, 
the  liquid  being  kept  at  about  95-  C.  The  cashmere 
was  dyed  blue,  and  not  green,  A  skein  of  woollen 
yarn  worked  in  and  out  of  the  vat,  after  the  cashmere 
had  been  dyed,  was  dyed  green.  The  nearly-exhausted 
vat  still  dyed  cashmere  blue. 

We  next  tried  the  eft'ect  of  a  lower  temperatiu'e  ou 
the  deijosition  of  the  coloius.  An  experiment  was 
made  at  40-  C,  a  piece  of  cashmere  being  inserted  at 
that  temperature.  The  cashmere  was  dyed  gi-een. 
On  heating  the  solution,  along  with  the  cashmere,  to 
boiling,  the  wool  was  dyed  blue  on  the  top  of  the 
green.  A  temperatm-e  of  40  -  C.  was  therefore  selected 
for  the  dyeing  experiments. 

Standard  solutions  of  Victoria  blue  and  berberine 
hydrochloride  were  made  up.  The  Victoria  blue 
solution  was  prepared  by  dissolving  a  quantity  iu 
cold  water,  letting  it  stand  overnight,  and  filtering. 

This  was  diluted  with  water  to  about  twice  its 
bulk.  The  amount  of  substance  in  this  solution  was 
estimated  by  evaporating  20  cc.  of  it  to  di-yness,  in  a 
vacuum,  over  suli^huric  acid,  and  weighing  the  residue. 
The  residue  from  20  oc.  weighed  -139  grm.  Each 
cc.  of  the  solution  therefore  contained  '00695  grm, 
blue. 

The  yellow  solution  was  made  by  dissolving 
berberine  hydrochloride  in  a  large  quantity  of  water 
and  filtering  off  from  some  insoluble  matter.     The 
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It  has  long  been  a  practice  with  dyers  to  obtain 
modifications  and  changes  of  shade  by  employing  in 
the  vat  two  or  more  colouring  matters  at  the  same 
time.  The  results  of  such  an  admixtiue  are,  as 
might   have   been   expected,    far   more  complicated 


with  nitrate  of  silver.  The  chloride  of  silver  was 
filtered,  washed,  dried,  ignited,  and  weighed.  250  cc. 
of  solution  gave  a  precipitate  of  'IS.S  grm.  argentic 
chloride,  which  is  equivalent  to  •;!452  grm,  hydro- 
chloride of  berberine  (Cc„H,,NO,,HClj  ;  so  that  1  cc, 
contained  "OOISS  grm.  of  colouring  matter. 
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A  piece  of  cashmere  was  cut  into  pieces  about 
38  iu.  long,  and  1^  in.  broad.  Each  piece  was  by 
clipping  made  to  Tveigh  4 '94:  grms.,  and  Tvas  then 
scoured  in  a  dilute  solution  of  ammonia,  washed,  and 
dried  in  a  quiet  room.  When  dry  the  pieces  were 
folded  up  and  kept  in  a  glass  bottle.  Care  was  taken 
in  the  stibsequent  operations  never  to  touch  the 
wool  with  the  hand.  The  pieces  were  lifted  out  of 
the  bottle  either  with  polished  iron  tongs  or  with  a 
glass  rod. 

Distilled  water  which  had  been  recently  boiled 
and  cooled  was  used  in  the  experiments  ;  and  the 
cashmere,  before  dyeing,  was  boiled  off  for  some 
time  in  distilled  water.  Thus  the  formation  of  air 
bubbles  on  the  cloth  while  dyeing  was  obviated. 

The  dye-vat  used  was  a  large  Bohemian  glass  beaker, 
capable'  of  holding  2f  litres  of  water.  The  vessel 
was  filled  with  two  litres  of  water,  and  at  the  level  of 
the  liquid  a  mark  was  made  on  its  side. 

Method  ofmaMnq  the  Experiments. — The  beaker  was 
filled  to  within  about  200  cc.  of  the  2-litre  mark, 
with  water  heated  to  about  30^  C.  The  measured 
quantities  of  the  blue  and  yellow  solutions  were  then 
added.  The  blue  was  always  added  first  and  stu-red 
well  into  the  liquid  before  adding  the  yellow.  The 
hquid  in  the  beaker  was  then  made  up  with  water  to 
the  2-litre  mark.  The  mouth  of  the  beaker  was 
covered  half  over  with  a  glass  plate,  and  a  thermo- 
meter, gi-aduated  to  •!' C,  was  suspended  with  its 
bulb  in  the  centre  of  the  liquid,  A  stirring  rod  was 
also  inserted  in  tlie  beaker,  wliich  was  mounted  on 
an  ordinary  retort  stand,  and  heated  by  a  small 
Argand  burner.  The  whole  was  eiuTOunded  by  a 
metal  screen  so  as  to  avoid  draughts. 

The  liquid  was  next  heated  up  to  40-  C,  and  when 
the  temperature  had  been  steadily  maintained  at 
4(1-  C.  for  some  time,  one  of  the  weighed  pieces  of 
wool,  wliich  had  been  boiled  oft'  with  water,  was  put 
in.  The  liquid  was  stirred  every  few  minutes,  and 
the  wool  was  dyed  in  it  for  an  hour  and  a  half  and 
removed. 

The  liquid  was  allowed  to  cool,  and  made  up  with 
a  small  quantity  of  water  to  the  2-litre  mark,  and  a 
sample  was  then  put  into  a  bottle,  labelled  with  a 
letter  denotin  g  that  particular  experiment. 

After  each  experiment  a  blank  solution  was  made 
up  containing  the  colouring  mattei-s  in  the  same 
proportions  as  were  in  the  liquid  before  dyeing. 
This  was  also  bottled  and  labelled. 

The  following  table  shows  the  variations  of  tem- 
perature diiring  one  experiment : — 


Table  I. 


Minutes. 

Temp. 

Minutes. 

Temp. 

Minutes. 

Temp. 

0 

1       4U-0 

Si 

"C. 
39-8 

61 

°C. 
39-9 

9 

S'J-it 

39 

39-8 

69 

39-9 

14 

400 

44 

40-1 

74 

40-0 

19 

40-1 

49 

40- 2 

79 

40-3 

24 

40-1 

54 

38-9 

84 

40-2 

•9 

3.'l-9 

1 

59 

S9-7 

90 

40-0 

The    weight    of     the    colouring  matters    present 
ranged  from  ■  Ul  grm.  of  blue  and  •  19  grm.  of  yellow 


to  'lo  grm.  of  blue  and   •0-5  grm.  yellow,  the  total 
weight  of  colour  being  constant,  viz.,  '20  grm. 

Estiiyudion  of  the  Cohurs. — The  solutions  kept  in 
the  bottles  were  afterwards  examined  by  means  of 
the  detached  colorimeter  described  by  one  of  us 
(Phil.  Mag.  1879,  I.,  437).  The  method  of  examina- 
tion was  as  follows  :  — 

Take  the  experiment  G,  in  which  case  '1  grm.  of 
blue  and  "1  grm.  of  yellow  were  used.  The  solution 
in  which  the  wool  had  been  dyed  was  labelled  G, 
and  the  solution  containing  the  colours  as  they  were 
before  dyeing  was  labelled  Gi.  100  cc.  of  Gi  con- 
tained 'OOS  grm.  blue  and  -005  grm.  of  yellow. 

100  cc.  of  each  liquid  were  measured  out  and  run 
into  the  two  glass  cylinders  of  the  colorimeter,  and 
shades  were  compared.  G  was  found  to  be  a  little 
yellower  in  shade  than  Gi.  Accordingly,  two  drops 
of  the  standard  blue  solution  were  added  to  G.  The 
shades  of  G  and  Gi  were  then  alike,  but  they  differed 
in  depth,  G  being  much  more  dilute  than  Gi.  Water 
was  next  added  to  Gi  until  its  shade  was  equal  in  depth 
to  that  of  G.  It  was  found  that  85  cc.  of  Gi  required 
to  be  diluted  with21  cc.  of  water.  100 cc.  of  G  -f  2  drops 
blue,  therefore,  contained  as  much  colouring  matter 

as  Ji,i.—=  80'189cc.  of  Gi.     Omitting,  for  reasons 
lUo 

stated  hereafter,  the  two  drops  blue,  100  cc.   of  G 

contained    (80-189  X   -00005=  -00400945  grm.  blue 

and  (80-189  x  -00005  =  -00400945  grm.  of  yeUow. 

Two  htres  of  G,  therefore,  contain  -080189  grm.  of 

blue  and  -080189  of  yellow;  and,  since  the  quantity 

of  colour  originally   in  two  litres  was    -10  grm.  of 

blue  and  -10  grm.  of  yellow,  there  must  have  been 

deposited  on  the  goods    -019811  grm.  of  blue  and 

-019811  gi-m.  of  yellow. 

On  examining  all  the  solutions,  it  was  found  that 
a  small  quantity  of  blue  had  to  be  added  to  the 
liquid  in  which  the  wool  had  been  dyed,  to  bring  it 
up  to  the  same  shade  as  the  standard.  This  quantity, 
except  in  only  two  experiments  (one  of  which  was 
repeated,  and  in  the  other,  an  error  was  supposed  to 
have  been  made),  never  exceeded  3  drops  of  standard 
blue  solution  per  100  cc.  of  liquid.  As  there  was 
always  a  very  small  quantity  of  blue  deposited  on 
the  side  of  the  beaker  while  dyeing,  and  as  the  loose 
woollen  threads  of  the  cashmere  were  dyed  blue,  or 
a  much  bluer  shade  than  the  cloth  itself,  the  small 
quantities  of  blue  which  required  to  be  added  were 
taken  as  the  coi-rection  required,  and  were,  therefore, 
omitted  in  calculating  the  amount  of  blue  deposited 
on  the  cloth  itself.  On  this  understanding,  it  follows 
that  the  proportion  of  blue  to  yelloio  deposited  on  the 
goods  is  the  same  as  that  in  which  they  existed  in  the 
vat  before  dyeing.  What  also  points  to  this  conclu- 
sion is,  that  in  no  case  did  we  require  to  add  yellow 
to  the  partially-exhausted  bquor  in  order  to  bring  it 
to  the  same  shade  as  the  standard. 

In  some  cases  it  was  found  that  the  blue  in  the 
blank  solution  had  separated  out  before  measure- 
ment. Fresh  solutions  had,  therefore,  to  be  made 
up.  In  experiment  D,  the  blue  had  also  separated 
out  from  the  partially-exhausted  liquid,  and  a  fresh 
trial  had  to  be  made.  In  experiment  F,  the  dye-vat 
was,  by  accident,  heated  to  about  50'  C,  and  had  to 
be  cooled  again.  The  temperature  was  also  very 
irregular  during  the  dyeing  operation.  Here,  also, 
another  experiment  was  made,  viz. ,  G.  A,  which 
was  the  first  done,  and,  therefore,  as  is  usual  with 
first  experiments,  likely  to  be  irregular,  was  also 
repeated.  The  results  of  experiment  C  being  evi- 
dently subject  to  some  large  error,  were  not  fiu-ther 
considered. 
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The  accompanying  table  shows  the  results  obtained : — 

Talle  II. 


Taken. 

Remaining  in  Tat. 

On  Goods. 

Remarks. 

Blue     '     Yellow. 

Blup. 

Yellow. 

Blue. 

Yellow. 

K. 

Grm. 
•01 

Grin. 
•lU 

Grni. 

Grm. 

Grm. 

Grm. 

I'^stiuinted,  not  done. 

J. 

•02 

•18 

•OlOOiS 

•0SW351 

■0II9072 

•(isiok; 

Now  lilunk. 

I. 

■03 

■17 

•0190*1 

•10SO27 

•oio:i.i(i 

•061973 

„ 

H. 

•w 

•li! 

•0iS515 

•lUlllHl 

■OUK". 

•0159-10 

•, 

A. 

•05 

•15 

•03(1531) 

•lOOlilG 

■OlliWl 

■0KI3S1 

Kxpi'i-iini'iil  rupoutoil. 

B. 

•o« 

•11 

•0+1737 

•lOWSl! 

■0152(13 

■035611 

C. 

•07 

•18 

.. 

.. 

D. 

•OS 

•12 

•OCIGOO 

•092 lOU 

■018*10 

■027600 

Hxporiiiioiit  repeated. 

E. 

•09 

•11 

•(I71&12 

•0S75tt2 

•018858 

•0221,18 

a. 

•10 

•10 

•080189 

•OS0189 

■Ol'JSll 

■niiisu 

L. 

■n 

•u» 

•0825'i4 

•067520 

■027170 

■0221,SO 

.. 

H. 

•n 

•OS 

•085859 

•057239 

•034111 

■022761 

N. 

•13 

•07 

•oaoiau 

•018731 

■03115(11 

■021  ■269 

New  Ijhiiik. 

0. 

■u 

■III! 

•088383 

•037879 

•051617 

•022121 

„ 

P. 

■15 

■05 

•087(181 

•029030 

•002916 

■020970 

„ 

F. 

•10 

■10 

•08M15 

•086.115 

•013555 

■013555 

Temperature  irregular. 

It  will  be  observed  that  the  tolal  quantUii  of  colour- 
ing matter  deposUod  on  the  goods  is  least  when  the 
weights  of  the  blue  ami  yellow  are  equal,  and  that  it 
iecomes  greater  as  tlie  disparity  hctwecn  the  weights 
increases. 

The  simplest  mathematical  treatment  of  the 
reaction  consists  in  finding  nn  equation  for  each  of 
the  colours  separately.      Such   equations  arc  of  the 

form — 

.0x 


y  =  a  + 


1-7!b' 


7  being  the  reciprocal  (=  5)  of  the  total  constant 
quantity  (■2)  of  colour  taken  as  a  reagent ;  and  /3,  a 
constants  of  attraction  and  other  conditions.  In 
■particular,  the  constant  a  represents  the  effect  of  an 
attraction  not  ilirectly  related  to  the  dyeing  process 
us  such.  This  is  intlicated  by  the  fractional  expres- 
sion :  x  corresponds  to  the  weight  taken  of  a  sisecitic 
colour,  y  to  the  weight  deposited  therefrom  on  the 
goods. 

Table  HI. 

CoMPABisoN  between  Tueory  and  ExPEniMENT 
(Blue). 

y  =  •000978  +  '^^^. 
■  1  —  6.C 


JC. 

1/  OJllc. 

W  ejp. 

.!■. 

y  calc. 

1/  exp. 

•02 

•00,81115 

■009072 

•10 

■024078 

•019SU 

•OS 

•010102 

•OlOOfO 

•11 

■028011 

•0^27476 

•04 

•011403 

■011485 

•12 

■033528 

•034141 

•06 

•012878 

•iii:j-!til 

•13 

■0.39819 

■0.39:,(ll 

•06 

•011561 

•015263 

■14 

•048278 

■051617 

•OS 

•018778 

•018400 

•15 

•060078 

■062916 

•09 

•021460 

•0183.5S 

Sum  of  the  differences  =  -  •000716.    Probable  error  on  a  single 
observation  =  •001457. 


Table  IV. 

CoMr.\iiisoN  between  Theoiiy  and  Expekiment 
(Yellow). 

„.„-„„       •0378a;' 


xK 

ff'  calc. 

»'  exp. 

xK 

tl'  calc. 

»'  exp. 

•05 

•019046 

•020970 

•12 

•027866 

•027000 

•06 

•019760 

•022121 

■14 

•084166 

•035614 

•07 

•020597 

•021209 

■15 

•039200 

■010384 

•08 

•021566 

•022761 

•16 

•0-16766 

■015940 

■09 

•022711 

■022-lSO 

•17 

■059366 

■061973 

•10 

■02-1086 

■019811 

•IS 

■0SJ566 

■OS 1046 

•u 

■02576G 

■022W8 

Sum  of  the  dillei-euces  =  —  ■000467.     Probable  en^or  ou  a  single 
observation  =  ■001509-1. 


When 


?/■ 


y\     o:  =  •09882     and 


•10118, 


equal  ivelghts,  therefore,  of  the  two  colours  are  equally 
prccipitahle  on  the  goods. 

In  the  two  equations,  the  denominators  of  the 
fractions  are  1  —  5x  and  1  —  5x'  respectively.  Now, 
1 —  5x  =  5  {-2 —  x),  and  -^  —  x  =  xK  So  that 
1  —  5a!  =  5;!;',  and  for  tho  same  reason  1  —  5.c'  =  5». 
The  two  equations  may  be  written — 


(Blue)  y  =  •006978  + 
(YeUow)  7/'  =  •016526  + 


•0885a! 

5x' 

•0378a! 


5a! 


/       •0177a:\ 

(or  — ^-j,  and 


•00756a:'\ 


The  conclusions  from  these  equations  are,  that  in 
the  case  of  dyeing  wool  with  mixed  solutions  of 
berberine  hydrochloride  and  Victoria  l)Iuo  (-1  K.), 
there  is,  first,  a  certain  small  amount  of  each  colour 
lo)   deposited    on    the     goods,    irrespective    of  the 
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amotmt  of  each  colour  taken,  and  that  the  quantity  of  each  colonr  which  is  afterwards  dyed  on  to  the 
wool  is  proportional  to  its  own  mass,  and  inversely  proportional  to  the  mass  of  the  other  coloiu-. 

CcRTE  showing  the  relationship  between  Blie  colouring  matter  taken  and  that  deposited,  corresponding 

to  the  equation  y  =  -006978  +  •^^. 


11 

/ 

•0/ 

■/ 

■Ob 

y 

/ 

V 

k 

■OJ 

^ 

^ 

_^ 

^^ 

•01 

' 

0 

•0 

1         0 

2         0 

3        0 

4        -c 

S          0 

6          0 

7            0 

a        -t 

3       -1 

D            H 

1             '1 

2            H 

3           1 

4-          1 

S           1 

6          -l 

7          1 

3         19 

CuE-s'E  showing  the  relationship  between  Yeiiow  coloiiriug  matter  taken  and  that  deposited, 
coiTesponding  to  the  equation  y  =  ■016526  +  -^ztj^- 


*  .01         .02  03         O*        -OS         06         -07         -08         -09  -10  -11  IS         -13  '*  IS  16  17  18         19 

Yellow  colouring  matter  deposited  (.in  grams)  is  represented  along  the   ordinate.     YeUow  colour  tiiken  is  represented 
along  the  abscissa  (horizontal  line). 


An  interesting  relation  exists  between  the  constants. 
It  is  as  follows  :  — 

—  =  '  ^'-^Z„  =  2 'ST,  which  is  nearly  equal  to 
o         -006978  '  ■' 

E  _^885  _  .,..,, 
(3'  -  -0378  ~  "       ■ 
The  ratio  between  a  and  o'  is  the  reciprocal  of  the 
ratio  between  0  and  ^'. 


It  is  evident,  as  a  practical  inference  from  this 
investigation,  that  the  least  effective  proportion  in 
which  dyes  should  be  mixed  is  that  of  eijual  weights. 
On  account  also  of  the  existence  of  the  inverse 
junction,  a  "  self -colour "  must  always  be  more 
efficient,  and  least  likely  to  produce  irregtilar  efifects 
in  dyeing,  than  any  mixttu-e  having  the  same  shade. 
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DISCUSSION  ON  MR.  ROWAN'S  TAPER  ON 
FLAME  (JoiHN.u,  Vlli.,  179). 

Mk.  \V.  Foulis  qnite  agreed  with  Mr.  Rowan  ns  to 
the  importance  of  this  subject,  for  the  fullor  our 
knowK>ilge  of  the  jiroperties  of  lliiuio  tho  more 
readily  wouhl  we  solve  many  of  tho  pvohleras 
reliitiiig  to  fuel  consumption,  fiiniace  tempmatiu'es, 
utilisation  of  pas  for  lifrlit.  lu>at,  and  power,  and 
many  questions  of  preat  importance  in  all  kind.'i  of 
manufactures,  lie  thouj^ht  some  reference  might 
have  been  made  to  the  experiments  of  Mr.  F. 
Siemens,  especially  1 1  tliose  dealing  with  tho 
temperatures  of  dissociation.  Tiie  rate  of  progres- 
sion of  rtame  in  a  combustible  mixture  was  of 
oousiderable  importance.  Tho  method  of  ascer- 
tainins  this,  described  in  the  paper,  recpiired  great 
care  to  obtain  accurate  res\ilts,  and  it  seemed  easier 
to  note  the  time  flame  takes  to  travel  through  a  tube 
of  a  given  length,  say  oO  or  100  feet,  filled  with  an 
explosive  mixture.  The  eflect  of  pressure  on  tho 
rate  of  progression  had  not  been  determined,  so  fiir 
ns  he  knew,  though  it  was  well  worth  accurate 
investigation  ;  indeed,  the  whole  subject  of  the 
effect  of  pressure  on  eomb\istiou  deserved  further 
study.  That  it  had  a  considenil)le  ellect  there  could 
be  no  doubt ;  thus  compression  raises  tho  flame 
temperature,  and  a  mixture  of  air  and  coal  gas 
which,  at  atmospheric  pressure,  could  scarcely  be 
ignited,  would  burn  nfpidly  if  compressed. 

The  management  of  combustion  so  as  to  produce 
the  flame  best  suited  for  the  purpose  to  be  secured 
needed  careful  attention.  He  had  considerable 
experience  of  this  in  the  first  introduction  of  heating 
by  gas  the  retorts  in  tho  gasworks  under  his  charge. 
In  the  first  attempt  made  the  gas  was  introduced 
in  comparatively  small  jets,  and  so  arranged  as  to 
be  immediately  brought  into  intimate  contact  ■with 
the  heated  air.  Tho  result  was  a  number  of  short 
flames,  causing  local  heating,  and  melting  the  brick- 
work, which  was  of  best  nuality.  The  ultimate 
success  of  this  system  of  heating  depended  to  a 
very  great  degree  on  tho  "method  by  which  the 
air  and  gas  were  brought  together  so  as  to  produce 
lengthened  combustion  and  an  equal  heat  through- 
out the  entire  setting.  There  could  be  no  doubt  that 
many  failures  of  heating  furnaces  of  various  kinds 
had  been  due  to  want  of  attention  to  the  method  in 
which  the  combustion  had  been  accomplished. 

On  the  question  of  the  temperature  of  dissociation 
he  was  inclined  to  agi'ce  with  the  opinion  expressed 
by  Mr.  Siemens  in  a  paper  contributed  to  the 
London  Section  of  this  Society,  that  many  of  the 
results  attributed  to  ilissociation  were  in  reality  due 
to  imperfect  combustion,  one  of  the  most  frequent 
causes  of  whicli  was  surface  interference  with  the 
free  motion  of  the  gases  during  combustion.  In 
burning  gas  for  purposes  of  illumination  we  knew 
how  important  it  was  that  there  should  be  no 
interference  mth  the  free  motion  of  the  gases — 
no  cross  cuiTents,  or  indeed  currents  of  any  kind — 
and  that  tha  best  results  were  obtained  when  the 
gas  was  allowed  to  issue  from  the  burner  into  a 
still  atmosphere  at  so  slow  a  rate  that  it  might  be 
said  to  be  practically  at  rest. 

Tho  experiments  on  dissociation  referred  to  in 
Mr.  Rowan's  paper  were  made  with  very  small 
quantities  of  gas,  and  the  gases  were  exploded  in 
narrow  tubes,  the  surfaces  of  which  were  cold. 
What  influence  these  cold  surfaces  woidd  have  in 
checking  combustion  was  undetermined,  but  no  one 
accustomed  to  exjieriment  on  the  combustion  of 
gases  would  doubt  that  it  must  have  been  very 
considerable,  and,   from  the  manner  in  which  the 


experiments  were  made,  imperfect  combustion  would 
have  all  the  appearance  of  dissociation.  One  circiim- 
stauce  of  importance  connected  with  the  dissociation 
of  gases  at  any  known  flame  (emperature  was  the 
fact  that  all  flames  when  burning  freely  without 
contact  shorten  as  their  temperature  is  increased. 
If  oven  very  partial  dissociation  took  place,  there 
would  necessarily  be  a  lengthening  of  the  flame.  A 
very  good  illustration  of  this  shortening  is  seen  in 
the  case  of  regenerative  gas  burners,  in  some  of 
which  very  high  flame  temiJeratures  are  reached. 
When  the  burner  is  cold  and  the  flame  necessarily 
supplied  with  cold  air,  the  flame  is  long  and  smoky, 
but  as  the  temperature  increases  by  tho  heating 
of  the  air  supply,  the  flame  shortens,  and  in  tho 
best  regenerative  l)uruers  the  gas  burns  with  a 
comparatively  short  flame  of  high  temperature  and 
great  brilliancy.  When  a  mixture  of  air  and  gas  in 
the  exact  projjortions  reciuired  for  combustion  is 
burned  in  a  closed  chamber  or  otherwise  protected 
from  the  atmosphere,  tho  flame  shortens  so  much 
that  combustion  seems  to  take  place  without  any 
visible  flame.  [Mr.  Foulis  illustrated  this  by  "a 
striking  experiment.  ] 

With  regard  to  the  luminonity  of  flame,  he  thought 
he  might  safely  say  that  the  theory  held  by  all 
engaged  in  the  manufacture  of  gas  for  illuminating 
purposes  is  that  the  luminosity  is  due  to  free  carbon 
in  the  flame.  This  theory  was  well  described  by 
Mr.  F.  Siemens  in  a  paper  '•  On  Combustion,"  read 
to  the  Iron  and  Steel  Institute.  It  was  this  theory 
which  guided  the  work  of  those  who  have  en- 
deavoured to  improve  the  illuminating  power  of 
coal  gas.  We  know  that  this  free  carbon  can  be 
produced  from  a  coal-gas  flame,  and  we  also  laiow 
that  the  best  photometric  results  are  obtained  when 
the  flame  is  just  on  the  point  of  smoking,  that  is  to 
say,  when  the  separation  of  the  carbon  is  at  a 
maximum  consistent  with  complete  combustion. 
The  unconsumed  gas  in  the  interior  of  an  ordinary- 
coal-gas  flame  is  subjected  to  a  high  temperature, 
and  hydrocarbon  gases  at  high  temperatures  part 
with  a  certain  proportion  of  their  carbon,  and 
therefore  it  is  that  thick  flames  are  as  a  rule  smoky 
flames.  The  high  results  given  by  regenerative 
burners  (in  many  of  which  the  light  given  per  cubic 
foot  of  gas  consumed  is  double,  and  in  some  cases 
considerably  more  than  double  that  obtained  from 
ordinary  burners)  is  not  entu'ely  due  to  the  heating 
of  the  air  supply,  but  in  a  great  measure  to  the  more 
intense  combustion  permitting  the  use  of  thick 
flames,  in  the  interior  of  which  there  is  greater  room 
for  the  separation  of  carbon.  It  would  proliably 
be  too  much  to  say  that  there  can  be  no  luminosity 
without  solid  particles,  but  he  thought  it  might 
safely  be  said  that  all  artificial  illumination  is 
derived  from  incandescent  solid  matter.  This  was 
(juite  apart  from  the  (juestion  as  to  whether  and 
why  gases  which  burn  in  ordinary  circumstances 
■with  non-luminous  flame  become  luminous  when 
consumed  under  high  pressure.  There  can  be  no 
doubt  that  pressure  has  a  considerable  efi'ect  on  the 
bmiinosity  of  flames. 

Mr.  KowAN  said  that  he  would  reply  to  Mr.  Foulis's 
remarks  in  so  far  as  they  were  controversial. 

He  had  not  said  anything  about  specific  applications 
of  flame  because  he  did  not  wish  to  add  to  the  length 
of  the  paper  in  that  way.  He  had  aimed  at  i^resent- 
ing  a  general  view  of  the  information  which  was 
available  on  such  points  as  the  nature,  temperature, 
propagation  and  luminosity  of  flame,  because  he 
believed  that  the  more  the  understanding  of  these 
points  spread  the  more  easy  it  would  become  for 
special  ajiplicatious  of  flume  to  be  made  in  an  in- 
telligent manner. 
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He  was  acquainted  with  the  views  expressed  by 
Mr.  Frederick  Siemens  in  his  varioiis  papers  to 
which  Mr.  Foulis  had  referred,  but  he  had  not 
quoted  Mr.  F.  Siemens  because  he  tUd  not  think 
his  views  well  founded.  In  this  he  referred  specially 
to  his  views  of  the  natiu-e  of  flame  and  on  "heating 
by  radiation  only,"  as  exjjressed  by  Mr.  Siemens. 
Mr.  Siemens"  remarks  on  the  influence  of  surfaces 
in  limiting  dissociation  temperatiu'es  were,  however, 
undoubtedly  deserving  of  careful  consideration. 

The  "  heating  by  radiation  only  "  theory  required, 
according  to  Mr.  F.  Siemens,  the  adoption  of  the 
so-called  "electrical"  theory  of  flame  in  order  to 
its  being  properly  estimated  ;  whilst  according  to 
Dr.  Armstrong  the  view  of  Mr.  Siemens  depended 
entirely  on  the  acceptance  of  another  theory  of  the 
nature"  of  flame.  This  was  not  very  encouraging, 
but  it  was  more  satisfactory  to  find  Mr.  F.  Siemens 
in  his  latest  papers  practically  giving  up  tlie  "  radia- 
tion only "  view  and  preferring  to  describe  his 
idea  as  "  heating  with  free  development  of  flame," 
which  commended  itself  much  more  readily  to 
common  sense. 

The  method  of  estimating  the  rate  of  flame 
propagation  suggested  by  Mr.  Foulis  seemed  to 
him  to  be  open  to  objection,  on  the  score  that  the 
thstiu-bing  element  of  contact  between  the  flame 
and  the  sides  of  the  tube  would  be  introduced, 
and  this  would  interfere  with  the  accuracy  of  any 
such  method  of  determination. 

It  is  true  that  very  little  is  known  as  to  the  rates 
of  ignition  under  increasing  pressures,  and  this  he 
had  alluded  to  in  the  paper.  At  the  same  time  it 
might  safely  be  concluded,  from  all  that  was  known, 
that  increase  of  pressure  tends  to  increase  the 
temperature  and  also  the  luminosity  of  the  flame. 
He  did  not  know  of  any  deviation  from  this  rule. 

As  to  the  question  of  dissociation,  he  did  not  think 
anything  could  be  proved  from  the  mere  shortening 
of  hot  flames  in  the  absence  of  analyses  of  the  escaping 
products  to  determine  the  amount  of  combustible 
gas  escaping.  The  shortening  of  most  flames, 
even  on  a  large  scale,  as  in  gas  furnaces,  by  increase 
of  temperature,  is  a  fact,  but  where  surface  inter- 
ference is  not  present  this  does  not  argue  dissociation, 
but  rather  more  rapidly  completed  combustion. 

On  the  subject  of  luminosity  he  thought  the 
theory  referred  to  by  Mr.  Foulis,  and  described  by 
Mr.  Siemens,  would'  not  stand  the  test  of  severe 
criticism.  In  the  first  place,  although  it  was  quite 
possible  that  the  flame  of  hydrocarbon  gas  contained 
solid  particles,  yet  it  had  not  yet  been  proved  that 
these  particles  influenced  the  degree  of  luminosity, 
or  even  that  they  were  sohd  cai-bon.  The  black 
deposit  produced  by  presenting  a  cold  surface  to 
the  flame  of  hydrocarbon  gas  was  not  carbon,  but 
was  a  hydrocarbon  compound.  Granting  that  smoke 
consisted  mainly  of  solid  carbon  particles,  this  would 
not  help  the  view  that  luminosity  depended  on  the 
IDresence  of  solid  particles,  for  a  smoky  flame  was 
not  luminous. 

The  experiments  of  Soret  and  Burch,  quoted  in 
the  papei',  seemed  to  show  that  some  kind  of  solid 
particles  may  exist  in  hydrocarbon  flames,  but 
although  it  may  perhaiJS  be  assumed  that  the  light 
in  these  experiments  was  reflected  from  solid  particles, 
yet  it  remains  to  be  proved  that  there  is  any  relation 
between  the  presence  of  these  particles  and  the 
luminosity  of  the  flames. 

The  theory  referred  to  by  Mr.  Foulis  was  ingenious, 
because  it  was  a  fact  that  hyili'ocarbon  gas  on  being 
heated  prior  to  combustion  deposited  part  of  its 
carbon.  But  whilst  that  result  demanded  the 
application  of  some  external  heat,  this  theory  reqmred 
that  such  preUminaiy  heating  should  take  place  in 


the  fiame  itself.  Now  the  blue  part  of  the  flame  was 
the  only  part  which  contained  unconsumed  gas, 
where  consequently  this  prehminary  heating  should 
take  place.  But  the  blue  portion  of  the  flame  was 
not  hot.  The  hot  part  was  the  luminous  part,  where, 
according  to  this  view,  the  soHd  particles  previously 
separated  are  incandescent.  Not  only  was  the  fact 
that  gas  is  a  bad  conductor  of  heat  against  this  view, 
but  to  prove  its  truth  would  necessitate  that  the  blue 
part  of  the  flame  shoidd  be  hot. 

It  cannot  be  said,  as  Mr.  Foulis  has  remarked,  that 
in  no  case  is  luminosity  due  to  the  presence  of 
incandescent  solid  particles  in  flames  ;  but  on  the 
other  hand  the  theory  of  solid  particles  palpably  fails 
to  embrace  many  of  the  most  striking  facts  connected 
with  this  siibject.  On  the  whole,  the  balance  of 
evidence,  as  far  as  ascertained,  is  decidedly  against 
that  being  generally  adopted,  and  is  in  favour  of 
the  theory  advanced  by  Prof.  Frankland,  who  has 
shown  that  the  luminosity  of  flames  is  much  more 
likely  to  be  due  to  the  temperature  of  the  flames, 
and  to  the  relative  densities  of  the  vapours  produced 
by  the  chemical  combination  of  their  constituents  in 
the  flame. 


(i?)Ijitiinitf6, 


mCHEL-EUGENE   CHEVEEUL. 

Fbance  has  in  Chevreul  lost,  as  a  contemporary 
well  remarks,  "  certainly  the  oldest  of  her  grand 
men,  if  not  the  grandest  of  her  old  men."  He 
died  on  Tuesday  morning,  April  9th,  aged  102 
years,  seven  months,  and  ten  days. 

On  the  previous  Wednesday  he  took  his  daily 
ride  to  the  Eifl'el  Tower,  and  observed,  with 
almost  childish  glee,  the  flag  on  the  top  announc- 
ing the  completion  of  the  work.  On  liis  return 
home,  faintness  supervened,  and  medical  aid  was 
summoned.  He  lingered  a  few  days,  and  at  1  a.m. 
on  Tuesday  peacefully  expired,  surrounded  by 
his  grandchildren  and  great-grandchildren.  Dur- 
ing  the  -18  hours  preceding  his  death  the  aged 
chemist  appeared  unconscious  and  scarcely  spoke. 
On  Tuesday  morning  he  opened  his  eyes  and  asked 
faintly,  "  Oi'i  allons  nous?"  These  suggestive 
words  were  the  last  uttered  by  the  famous  Che\'reul. 
His  principal  scientific  works  may  be  enumerated 
as  follows,  and  a  glance  at  them  will  indicate 
their  immense  importance  to  Chemical  Industry : — 
"  Aualy.sis  of  Guatemala  Indigo,"  1807. 
"  Woad,  Loijwood,  Nitrous  Derivatives  of  Indigo,  &c., ' 

1808  —  1811!. 
"  The  Chemical  Composition  of  Fatty  Substance,*,  their 
Decomposition   into   Glycerin   and    I'atty  Acids, 
Saiionitication,  &c.,"  1813—1818. 
'•On  Animal  Tissues,  Fibrin,  Albumin,  &c.,"  1821. 
"  Stearates,  Oleates,  Phocenates,  Butyrates,  Caproafes, 
and  the  corresponding  Acids  ;  Chole.sterin    Kthal, 
Stearin,  Olein,  Butyriu,  Noieine,  &c.,"  182.j. 
"  The  Influence  of  a  Succe.ssive  Look  at  two  Different 

Colours,"  1830. 
"  Chemistry  applied  to  the   Art   of  Dyeing,"   1830 — 

1836. 
"  Prussian  Blue  and  its  Changes  on  Printed  Muslins," 

1837. 
"  On  Gastric  Juice,"  IS.'JO. 
"  Definition  and  Name  of  Colours,  after  a  new  National 

and  Experimental  Method,"  1851. 
Many  articles  on  Agricultural,  Chemistry,  Dyeing,  and 
Chemical  Analysis,   also  published  from  1851 — 
1888. 
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The  last  pnper  roml  by  M.  Chovreul  before  the 
AoaJomy  of  Soioiu-os  wiis  on  May  'iiuil,  1888,  ami 
was  eutUlotl  "Tho  Tait  playo.l  by  Nitrogen  iu 
Vegetable  Economy."  It  is  sai.l  that  Liuuiuus 
died  ill  the  saino  house  of  the  .rai'din  iles  Plantes, 
where  Ohevreul  lived  so  loug  and  breathed  his 
last. 


lacttcrctttg 


DR.  WARREN  DE  LA  RUE,  F.R.S. 

A    MEMBER   OP   THE   SOCIETY    OP   CHEMICAL   INDUSTUY. 

It  is  with  regret  that  we  have  to  announce  the 
death  of  Dr.  Warron  do  hi  Rue,  wliich  took  phico 
at  his  residouco  iu  I'ortliind  Phioe,  N.  \V ,  on 
Friday  oveuiug,  .Vpril  lllth,  at  the  age  of  71  years. 
He  was  a  native  of  (tuonisey,  was  educated  at 
the  college  of  St.  Barbe,  Paris,  an<l  subsoquontly 
became  senior  partner  in  the  firm  of  Messrs. 
Thomas  de  la  Kue  and  Co.  About  tlie  end  of 
the  year  ls8t)  he  retired  from  business. 

In  many  branches  of  scientific  inquiry  he  gained 
great  distinction.  The  chief  scientific  work  with 
which  his  name  is  associated  is  that  of  the 
n]>pli<'atiou  of  photograpliy  to  the  recording  of 
celestial  phenomena.  The  pliotograjihs,  when 
measured  by  a  micrometer  arrangement,  which 
he  invented,  furnished  exact  astronomical  data. 
In  18(50  he  was  successful  in  obtaining  a  series 
of  photograplis  of  the  total  solar  eclipse  of 
July  18th.  The  results  formed  the  subject  of 
the  Bakerian  lecture  delivered  to  the  Royal 
iSociety  in  April  1862.  In  conjunction  with  the 
late  Professor  Balfour  Stewart  and  Mr.  B.  Lowry, 
he  published  "  Researches  iu  Solar  Physics," 
founded  on  ol)servations  made  at  the  Kew  Obser- 
vatory und.'r  his  direction.  In  1874  he  fitted  up 
a  private  physical  laboratory,  where,  employing  a 
battery  of  15,000  chloride  .of  silver  cells,  he,  in 
conjunction  with  his  friend  Dr.  Hugo  Miiller, 
carried  on  a  series  of  reseai-ches  on  the  electrical 
discharge,  the  results  beiug  communicated  to  the 
Royal  Society  and  the  Academie  des  Sciences, 
Paris.  Dr.  de  la  Rue  was  a  member  of  the 
International  Electrical  Congress  and  of  the  jury 
of  the  Electrical  Exhibition  held  in  Paris  in  1881. 
He  acted  for  some  time  as  honorary  secretary  of 
the  Royal  Astronomical  Society,  of  which  he  was 
also  president  from  1SC4  to  18G6.  He  became 
President  of  the  Chemical  Society  in  1867  and 
again  in  187'J,  and  was  for  many  years  President 
of  the  London  Institution,  from  which  he  retired 
and  became  Secretary  of  the  Royal  Institution  in 
1878  on  the  retirement  of  Mr.  Spottiswoode. 

Dr.  de  la  Rue  was  a  corresponding  member  of 
the  French  Acadomie  des  Sciences  for  the  depart- 
of  Astronomy,  of  the  Imperial  Academy  of 
Sciences,  St.  Petersburg,  and  of  other  foreign 
societies. 

Three  foreign  orders  were  conferred  upon 
him: — Commander  of  the  Legion  of  Honour, 
Commander  of  the  Or  Jer  of  St.  Maurice  and  St. 
Lazaro,  and  Knight  of  the  Order  of  the  Rose, 
Brazil.— W.  S. 


3omnal  antj  patent*  Xi'trratuif. 


I.-GENEKAL  PLANT,  APPARATUS,  AND 
MACHINERY. 

PATENTS. 

Improvemeuls  in  Ihe  Prwliirlivn  of  Void  and  Manufacture 

of  Ici\  and  in    Marhinn-y   tlu-rcfor.     \.   Conachcr    aiul 

O.  L.  Williams,   London.     Kn^.   Tat.   Sl',0,  .lanuary    19, 

1888.     Is.  \d. 

The  inventors  propose  various  improvements    in  the  appa- 

r.itMS  used  for  produeiiiL'  ice  liy  the  vaeuum  process. 

Instead  of  admitting  into  the  freezing  chamber  a  fall 
body  of  water  to  be  frozen  all  at  one  time,  they  allow  small 
quantities  of  water  only  to  enter  intermittently  and  regu- 
larly by  means  of  an  automatic  attaidiment,  whereby  the 
freezing  is  secured  to  take  place  from  below,  upwards,  and 
a  dense,  clear,  and  transp.irent  ieu  obtained.  Several 
de\iees  for  the  periodieal  admission  of  the  water  are 
described  and  sliown  in  the  drawings.  The  inventors  aid 
the  rapid  and  thorough  absorption  by  the  aeid  of  the  watery 
vapour  by  causing  both  acid  and  vapour  to  permeate  a 
body  composed  of  pumice  stone,  broken  croekeryware,  &c., 
which  is  porous  and  not  affected  by  the  acid. 

They  make  use  of  an  acid  vessel  or  absorber  constructed 
of  iron,  of  such  a  shape  as  will  lend  itself  to  being  readily 
lined  or  coated  inside  with  enamel  or  glass,  wdiioh  enables  the 
application  of  stronger  aeid,  as  well  as  the  retention  of  the 
eharge  for  a  greater  length  of  time  before  re-concentration 
is  required.  Nor  need  re-concentration  be  carried  out 
under  a  vacuum,  but  it  can  proceed  with  free  access  to  the 
atmosphere,  as  the  enamelled  iron  vessel  will  safely  with- 
stand the  greater  heat  necessary  and  the  greater  changes  of 
temperature  experienced  under  the  latter  circumstances. 

They  further  provide  suitable  arrangements  for  mixing 
and  agitation,  in  order  to  keep  the  acid  iu  all  parts  of  the 
absorber  iu  proper  condition.  When  using  a  body  of 
pumicestone,  as  before  mentioned,  in  connexion  with  the 
enamelled  absorber,  the  vacuum  pump,  and  other  appliauees 
covered  by  the  patent,  it  is  found  that  the  ioe  production 
ean  be  continued  even  when  the  acid  has  attained  to  a  very 
high  temperature,  such  for  instance  as  77°  C,  a  result 
which  enables  a  larger  amonnt  of  work  to  be  achieved  with 
a  given  apparatus  in  a  stated  time  than  could  be  done 
without  the  pumicestone  vapour-trap.  The  specification  is 
accompanied  with  five  sheets  of  drawings. — B. 

Improvements  in  Apparatus  for  Comprcssimj  and  Expand- 
ing Air  or  Gases,  espeeiulli/  adapted  for  Hifrii/erafing 
Pui-poses.  F.  Windhausen,  Berlin.  Kng.  I'ai.  2549, 
February  21,  1888.  \\d. 
This  is  a  modification  of  part  of  an  apparatus  described  in  tiie 
Kng.rPat.  2864  of  1880  (this  .Journal,  ISSti,  133),  and  relates 
principally  to  au  expansion  cylinder  pro\idi'd  between  the 
condenser  and  refrigerator  which  the  li(iuid  carbonic  acid 
enters  and  becomes  cooled  therein  by  partial  vaporisation. 
The  compressor  is  constructed  on  the  principle  of  the 
"piston  and  plunger"  pump,  the  arniular  space  around  the 
plunger  being  in  open  connexion  with  a  second  cylinder 
and  filled  with  liquid  which  alternately  enters  and  retreats 
from  the  second  cylinder.  Tne  compressed  gas  reaches 
the  expansion  cylinder  through  a  valve  which  is  auto- 
matically closed  at  a  certain  early  part  of  the  stroke  of  the 
piston  working  iu  that  cylinder,  by  which  means  the  acid 
which  has  entered  above  the  piston,  expands,  evaporates, 
and  becomes  cooled,  until  its  pressure  is  about  equal  to  that 

•  Any  of  these  specitleations  may  be  obtained  by  post,  hy 
remitting  the  cost  pi-ioe.  plus  postase.  to  5Ir.  H.  Rj'adcr  Lark. 
Comptroller  of  the  Patent  Olliee,  Southaiuptnii  l{uililiii;;s,  Clianiery 
Lane,  London,  W.C.  The  amount  of  postage  may  iie  faleulated  an 
follows : — 

If  the  price  docs  not  exceed  8(/ \d. 

Above  %d.,  and  not  cxcecdiriK  I*,  e^l If/. 

„      Is. lid.,      „  „  is. id \id. 

„      is.  id '6s.  id id. 
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in  the  refrigerator  into  which  it  is  discharged.  The 
drawings  show  several  mortifications  of  the  compressing 
pump,  glands,  and  valves. — B. 


Improvenienls  in  Vessels,  Apparatus,  and  Appliances  foi 
separating  Solid  Malier  from  Water  or  other  Liquids 
during  the  Process  of  Purifying  or  Softening  the  same  by 
Treatment  irith  Chemical  or  other  lieaqents.  T.  L. 
Seaton,  Padstow.     Eng.  Pat.  4547,  March  24,  1388.    id. 

In  place  of  the  zig-zag  or  sloping  shelves  in  the  various 
forms  of  apparatus  now  in  use  for  separating  the  precipi- 
tated matter  from  a  water  which  has  been  softened  or 
purified  by  the  addition  of  reagents,  the  patentee  proposes 
to  use  a  chamber  filled  with  balls  made  from  any  suitable 
material.  A  large  surface  for  the  deposit  of  "the  solid 
matter  is  thus  secured. — C.  C.  H. 


Improvements  in  Filter  Presses.  S.  H.  Johnson  and  C. 
C.  Hutchinson,  London.  Eng.  Pat.  4766,  March  28, 
18R8.     Sd. 

The    object    of   the    patentees  is   to  so  construct   a  filter 
press  that  the  chambers  fulfil  their  functions  without  the  use 


of  a  textile  fabric,  mat,  or  media  of  a  perishable  description. 
Two  general  descriptions  are  illustrated  in  the  specification: 
— (1.)  Filter-press  chambers  are  constructed  in  such  away 
that  fine  filtering  slits  are  obtained  on  the  filtering  faces  by 
the  simple  contact  or  juxtaposition  of  parts  of  which  they  are 
built  up.  The  specification  shows  four  different  examples 
of  this  method.  (2.)  Filter-press  chambers  constructed  in 
such  a  way  as  to  secure  a  number  of  pockets,  shelves,  or 
receptacles  which  are  filled  with  sand,  or  comminuted  or 
porous  material  suitable  for  the  pui-pose  intended,  through 
which  the  liquid  filters.  The  bottoms  of  such  receptacles 
are  in  communication  with  suitiibly  formed  outlets.  Three 
examples  of  this  method  of  construction  are  illustrated. 

— C.  C.  H. 


Improvenients  in  Apparatus  for  the  £raporation  a7id  Con' 
densalion  of  Sea  or  Impure  Water.  O.  il.  Row,  Walton, 
near  Liverpool.     Eng.  Pat.  4775,  March  29,  1888.     M. 

The  object  of  this  invention  is  to  obtain  fresh  water  from 
sea  or  other  impure  water  by  evaporation  and  condensation 
with  the  least  loss  of  useful  heat.  The  inventor  describes 
its  action  in  connexion  with  the  accompanying  illustration 
as  follows,  viz. : — 
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1  is  an  evuporator,  2  u  oondensrr,  3,  4,  5,  uiid  C  aru 
pumps,  U  is  II  tank  for  i-ondeiised  wati-r,  34  and  39  are  valve 
boxes  one  iK-liiiul  the  iitlior,  ri';;iilalcd  bv  floats  in  cistciii  38  ; 
64  is  an  anxiliar^'  oonik'iiser. 

Steam  from  a  small  builor  enters  the  engine  7  by  pipe  52, 
and  sets  the  pumps  in  motion,  the  exhaust  steam  passing  bv 
pipe  j'l  through  the  condenser  J4  to  the  same  boiler  or  to 
nnv  other  plaee  as  required.  Steam  from  the  boiler  also 
enters  spaee  lo  throufjb  pipe  11,  where  it  beeomes  con- 
densed and  tlows  into  the  tank  9.  I'Vom  here  the  condensed 
water  is  ilniun  throuiih  pipe  48  by  pump  3  and  forced 
tlirouph  49  back  to  the  boiler,  or  is  otherwise  ilisposed  of. 
Sen  water  or  impure  water  is  drawn  by  pump  l  throuf,'li 
pipe  22  and  is  ilelivered  throu^'h  pipe  23  into  the  condenser  2, 
where  it  condenses  the  steam  from  the  evaporator  1,  and 
theuee  through  the  ehamlier  .51,  where  it  condenses  the 
steam  from  en;;ine  7.  I'art  of  the  impure  water  flows  away 
by  the  pipe  21,  and  part  passes  by  the  pipe  2,j  to  the 
chamber  26  past  a  valve  by  the  pipe  31  through  ihe  cham- 
ber 32  (where  it  is  heated)  into  the  evaporator  1.  The  salt 
or  impure  water  in  I  is  heated  by  .steam  in  ainiular  spaces 
within,  aiid  all  steam  liberated  therefrom  passies  by  pipe  45 
into  the  chamber  top  IS,  and  ihenec  throujjh  2  condensed 
into  21.  froni  21  the  pure  water  flows  by  pipe -IG  to  the 
pump  6,  from  which  it  is  delivered  by  pipe  47  into 
chamber  3S.  A  partial  vacuum  is  also  inaiutainid  in  the 
comteni'er  by  pump  G,  whilst  the  water  in  tank  38  will  be  at 
atmospheric  pressure.  A  float  in  38,  by  means  of  the 
lever  36,  raises  the  valves  in  cliambers  34  and  39,  so  that 
equal  <iuantities  of  brine  from  the  evaporator  1  and  of  the 
condensed  water  from  tank  38  :low  thiou;;h  the  pipes  41 
anil  43.  The  brine  reaches  the  chanihcr  .W,  where  it  heals 
the  impure  water  ;  the  fresh  water  passes  to  the  tank  42, 
whence  it  is  raised  by  the  pump  5  to  any  desired  place. — 15. 


Impritrementx  in  Appardtita  fur  AccelevalUnj  the  Pussatje 
»/■  Lii/uitLi  Ihrvnt/k  Filter  Beth.  \V.  1).  Hohni,  Loudon. 
Kn^'.  Pat.  4824,  Starch  29,  1888.     8(/. 

K  IS  a  filler  bed  of  the  usual  construction;  A  is  a  single- 
acting  pump  in  connexion  therewith  through  suction 
pipe  D  ;  F  .»  an  au.\iliary  pump  cyliudcr  without  suction  or 


delivery  valves,  hut  whose  piston  rod  is  connected  with  the 
tappet  rod  .\I,  which  through  the  connecting  rod  Q  and 
hinged  levers  P  P,  opens  and  closes  the  cock  K.  After  the 
pump  A  has  drawn  a  quantity  of  the  liquid  through  the 
material  on  the  filter  and  iliseh  iiged  the  same  through  the 
valve  C,  the  pump  V  on  the  downward  stroke  closes  the 
cock  K  and  returns  the  charge  through  the  filter  bed, 
freeing  its  pores  from  the  slimy  matter  which  would  other- 
wise remain  upon  ami  i  log  it. — C.  C.  H. 


Improvements  in  Apparatus  fur  Purifying  Water  for 
Boilers  and  other  ^team  GcHerators.  G.  W.  Allen, 
-Manchester,  and  H.  J.  A.  Bowers,  liondon.  Kng.  Pat. 
5223,  April  9,  1888.     8(/. 

Thk  improvements  herein  described  consist — (1)  in  pro- 
viding au  injector,  or  its  equivalent,  to  work  iu  conjunction 
with  tlie  a|iparatus  described  in  Kng.  Pat.  7772  of  1887 
(this  Journal,  1888,  313),  in  order  to  secure  good  circula- 
tion; (2),  the  scroll  separator  illustrated  iu  the  prcscut 
specification  for  the  purpose  of  throwing  oil,  light  scum.  Sec, 
from  the  surface  of  the  water  with  which  the  boiler  is  being 
fed.— C.  C.  II. 


Iiiijinwementt:  in  A/jparaliix  for  Coiidensinij,  Cvolini/,  ami 
Healiny  Fluids,  anil  Maihincri/  I'mployed  in  the  Cnn- 
slrnction  thereof.  .1.  II.  lireze,  Liverpool.  Kng.  Pat. 
.")246,  April  9,  1*888.     Hd. 

Tins  invention  deals  with  the  use  of  flatttcned  tubes  bent 
into  spiral  or  other  fDrni  for  the  purpose  of  surface  conden- 
sation, and  includes  the  construction  of  tools  for  the 
production  of  tubes  of  the  desired  shape  without  first  filling 
them  with  any  pliable  ductile  material. — B. 


Improvements  in  Means  or  Apparatus  for  the  Production 
of  Cutd  by  thi'  E.vpansitnt  <f  Compressed  Air.  A.  Marcet, 
London,  and  ().  J.  Ellis,  Blackhcaih.  Kng.  Pat.  5274, 
April  9,  1888.      lid. 

Thk  inventors  describe  apparatus  in  which  compressed  air 
supplied  from  any  existing  system  of  distributing  mains  is 
utilised  both  for  providing  motive  power  and  for  producing 
cold  by  expansion,  whilst  higher  pressures  may  be  brought 
about  by  the  introduction  of  additional  compressing  cylin- 
ders. In  these  cylinders  it  is  proposed  to  use  suction  aud 
delivery  valves  of  special  construction,  of  which  the  two 
accompanying  cuts  show  illustrations. 

(^For  illustrations  see  top  of  page  272.) 

The  valves  are  annular  in  shape,  double-edged,  seated  on 
annular  openings  and  held  down  to  their  places  by  flat 
circular  springs  cut  out  radially  like  the  spokes  of  wheels, 
between  which  spokes  the  air  can  escape.  In  the  illustra- 
tions, K  K  are  the  valves,  and  ;«  m  the  springs,  the  mode 
of  fastening  being  also  indicated. — B. 


Improvements  in  aud  in  conne.vin7i  with  the  Method  of  and 
Apparatus  for  Coolinij  or  Condensing  Vapoura.  W. 
Schmidt,  ilalberstadt,  Germany.  Eng.  Pat.  5418, 
April  12,  18«8.    lid. 

Tun  inventor's  system  of  cooling  and  condensing  may  be 
gleaned  from  the  claims  appended  to  the  specification, 
which  are  >ubstantially  as  follows,  viz.  :  — 

1.  The  method  of  producing  cold  or  of  condensing 
vapours  by  allowing  a  current  of  heated  gas  to  come  into 
contact  with  an  evaporative  fluid  and  to  get  loaded  with 
vapour  at  the  expense  largely  of  heat  extracted  from  the 
fluid  itself.  The  vaporous  current  of  gas  being  subsequently 
deprived  of  the  acquired  moisture,  is  heated  again  aud  the 
process  of  taking  up  vapour  lepeated  in  a  continuous  cycle. 

2.  I'he  method  of  producing  cold  or  of  condensing 
vapours  from  an  evaporative  fluid  as  described,  and  of 
Using  the  said  fluid  as  a  cooling  or  condensing  medium,  at 
the  same  time  that  an  independent  evaporative  fluid  is 
employed  for  condensing  the  vapours  contained  in  the 
heated  current  of  gas.  The  movements  of  the  fluids  aud 
gases  form  separate  complete  cycles. 

The  specification  is  accompanied  by  four  sheets  of 
drawings  showing  different  arrangements  and  combinations 
of  the  apparatus. — B. 
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Fig.  1. 


Kig.  2. 


Improvements  in  Apparatus  for  Separatijic/  Liqniits  from 
Solid  Matters  in  Suspeitsion  therein.  .T.  S.  Sawrev  and 
a.  CoUett,  LoDdon.     Eng.  Put.  5426,  April  12, 1888."    8</. 

The  patentees  describe  a  form  of  subsidence  apparatus 
consistinff,  as  is  usual,  of  a  vessel  filled  nith  sloping  shelves. 
Such  shelves,  however,  are  so  arranged  that  the  liquid  flows 
in  a  horizontal  direction,  passing  into  the  spaces  between  the 
shelves  at  alternate  sides  ;  in  this  way  a  greater  amount  of 
settlement  or  subsidence  is  the  result  as  compared  with  the 
form  of  apparatus  in  which  the  current  flows  alternately  up 
and  down  between  every  alternate  pair  of  shelves. — C.  C.  H. 


II.-FUEL,  GAS,  AND  LIGHT. 

PATENTS. 

Improvements   in    Treating    Small    Anthracite    Coal    and 

Kenderinij   the  same  eonvenieittly   Available  for   Use  as 

Fuel.     J.    T.    Williams,    Swansea.      Eug.    Pat.     1195, 

January  2G,  1888.     4d. 

Thk  dried  small  coal  is  mixed  in  a  pug  mill  with  blue  clay, 

fire  clay,  shale,  or  Aberthaw  lime,  and  then  made  under 

pressure  into  bricks.     To  protect  these  from  atmospheric 

influence  they  are  coated   with   pitch,  tar,  or  other  suitable 

substance.     The   following    proportions   are   recommended 

for  the  mixing  above  mentioned  : — Small  coal,  14j  cwt. ; 

clay,  5  cwt. ;  and  cement  or  Ume,  i  cwt. — A.  K.  D. 


Improvements  in  Apparatus  fot  the  Manufacture  of  Gas. 
A.  McDougall,  Penrith.  Eng.  Pat.  3-195,  March  7, 
1888.     Sd. 

The  object  of  these  improvements  is  to  make  the  process 
of  gas-making  continuous.  The  coal  is  taken  from  a 
charging  hopper  by  means  of  an  Archimedean  screw  and 
precipitated  into  the  retorts.  If  tbefe  latter  le  horizoulal, 
some  mechanical  device  must  be  employed  to  promote  the 
passage  of  tlie  coal  through  them,  but  when  they  are 
vertical  no  such  necessity  exists.  The  tube  containing  the 
feeding  screw  is  closed  at  the  bottom  by  a  seal  of  liquid  in 
the  charging  hopper,  tar  being  preferably  employed  for  this 
purpose.  A  liquid  seal  also  closes  the  receptacle  into  nhich 
the  coke  falls  on  leaving  the  retorts. — A.  E.  D. 


Improvements    in    Incandescence    Gas    Burners.     C.   Ton 
Buch,  London,     f^ng.  Pat.  2991,  February  28,  1888.    6d. 

These  improvements  constitute  a  new  method  for  preparing 
incandescence  mantles,  by  forming  them  from  a  skeleton 
of  platinum  electrically  deposited.  A  "core"  mantle  of 
fine  muslin  is  dipped  in  a  solution  of  asphaltum  and  phos- 
phorus in  bisulphide  of  carbon,  and  then  immersed  for  a 
few  moments  in  a  weak  bath  of  silver  nitrate,  by  which 
means  it  receives  a  covering  of  finely-divided  silver.  Over 
this  a  film  of  copper  is  electrically  deposited,  followed  by  a 
similar  application  of  platinum  or  some  other  very  refractory 
metal.  After  ignition  and  immersion  in  dilute  nitric  acid 
the  platinum  skeleton  only  is  left  behind.  An  alternative 
method  of  production  is  to  deposit  the  platinum  directly 
upon  the  carbonised  "  core  "  mantle. — A.  R.  D. 


Improvement!  in  or  connected  uith  Apparatus  for  the 
Carlmration  of  Gas  or  Air.  G.  Seagrave  and  P.  A. 
Olivier,  London.     Eng.  Pat.  3538,  Maich  7,  1888.     Sd. 

The  carburetting  apparatus  consists  of  an  outer  closed 
vessel  (or  hydrocarbon  container)  and  an  inner  buoj'aut 
vessel  through  which  the  air  or  gas  passes.  This  latter 
vessel,  which  is  closed  at  the  top  and  sides,  is  caused  to  float 
at  a  constant  depth  in  the  h3-drocarbon  in  the  outer  vessel, 
and  is  provided  with  baflle  plates  to  cause  the  gaseous 
current  to  take  a  zig-zag  course.  These  baffle  plates  are 
clothed  with  flannel  or  other  porous  material  dipping  into 
the  hydrocarbon  below,  and  the  zig-zag  passages  are  hung 
with  loose  threa  I  curtaius  to  cause  a  more  minute  di\  ision 
of  the  gas.  The  means  for  introrlucing  this  latter  into, 
and  conveying  it  from  the  apparatus,  are  included  in  the 
improvements,  and  may  be  best  understood  by  reference  to 
the  drawings  attached  to  the  specification. — A.  R.  D. 


Improvements  in  Apparatus  for  Generating  and  Burning 
Gaseous  Fuel.  R.  B.  Avery,  New  York,  U.S.A.  Eng. 
Pat.  4158,  March  17,  1888.     8d. 

WiTHix  a  closed  fire-box  is  placed  a  number  of  generating 
tubes  which  constitute  the  retorts.  A  steam  injector  drives 
oil  into  these  tubes,  and  a  portion  of  the  gas  here  generated 
is  mixed  in  a  special  mixing  chamber  with  the  requisite 
quantities  of  air,  and  consumed  in  the  tire-box,  thus  beating 
the  retorts.  For  details  the  specification  and  drawings  must 
be  con.sulted. — A.  U.  D. 


Improvements  iji  or  connected  u-ith  the  Manufacture  of 
Gas  from  Coal  J.  H.  R.  Dinsmore,  Liverpool.  Eng. 
Pat  4885,  March  31,  1888.     8d. 

CoAi,  is  distilled  in  retorts  of  any  suitable  kind,  and  the 
gas   thus   made  conducted  through  heated  passages  (*ce 


April  30. 1889.]       THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


273 


Eog.  Pat.  15,853,  of  1887;  thin  .Tournal,  1888,  7-11)  into 
which  tar  is  also  iiiirodiiccii.  'I'liis  adilition  has  the  cft'ect 
of  inortasiiijr  hoth  the  qiiitiitilv  and  the  quality  of  the  fias, 
the  yield  with  Laiioasliire  or  Vorkshire  coal  niiuiin};  from 
l2,o6u  to  13,0lH)  ciiliic  feet  of  31-eaiidle  gas  per  Ion  of  coal. 
As  this  ({iiaiity  is  higher  than  is  re(|iiired  by  most  gas 
inamifactiirers,  it  is  proposed  to  dilute  it  with  hwlmgen, 
water  gds,  or  producer  gas  to,  say,  17-candlepo\ver.  — A.  H.  I). 


Process  for  the  Manufacture  of  Illiimlnalhiti  Gas  ami 
Coke.  G.  M.  Weslinan,  New  Vork,  U.S.A.'  Kug.  Tat. 
17,337,  Novemher  28,  1888.  8(/. 
Tins  invention  consists  in  forcing  superheated  gas,  made  in 
the  process,  thrttngh  a  column  of  coal  in  a  lu-oduccr,  and 
passing  the  gases  leaving  the  producer  llirough  a  shaft 
filled  with  glowing  coke  for  the  coiivcrsiou  of  ciiilioiiic  ai'id 
and  moisturi'  into  condiustibic  gas.  'I'lic  a|ipar'atus  consists 
mainly  of  a  producer,  two  regenerators  or  superheaters,  and 
two  coke  shafts,  provided  with  cooling  arrangements  and  the 
necessarv  pipes  and  linings.  'I'he  regenerators,  as  also  the 
coke  shafts,  arc  worked  alternately,  a  blast  of  air  being 
driven  through  each  of  the  latter  in  turn  to  produce  carliouio 
oxide,  which  is  burned  in  one  of  the  regenerators,  while 
the  other  regenerator  is  supevbcating  tlie  gas  to  be  forced 
through  the  fuel  i'l  the  producer,  and  the  second  coke  shaft 
is  being  traversed  by  the  gases  leaving  the  said  producer. 

—A.  R.  D. 


Impruvciiuuls  relutint/  to  Apjiaruliis  for  the  Proiliiclion  of 
ftas  from  Li(/uift  Ilytlrocarhon  and  to  Devices  for  the 
Utilisation  of  daseotis  Fuel.  Dh  Witte  Stearns,  Des 
.Moines,  U  S.A.     Kng.  I'at.  17,.)G2,  Pcccmber  1,  1888.    »'/. 

Tins  specification  describes  a  process  and  apparatus  for  the 
prod'iction  of  gas  by  passing  superheated  steam  and  liquid 
hydrocarbon  through  heated  retiuts.  l'!acb  retort  consists 
of  a  number  of  pipes  connected  together,  and  arranged 
parallel  to  one  anotiier  in  pyramidal  fartu.  The  gas  pro- 
duced in  the  central  retort  is  utilised  for  supjilying  heat  to 
the  apparatus.  It  is  mixed  witli  air  and  steam  and 
delivered  into  a  chamber,  the  tloor  of  which  slopes  upwards 
towards  the  back.  This  slo)>ing  floor  produces  an  eipuil 
distribution  (f  pressure  througliQut  the  chamber,  so  that 
the  gas  issues  through  Iwles  in  the  tded  root  in  uniform 
streams,  and  burns  in  the  combustion  chamber  above,  in 
which  are  placed  the  retorts  and  the  steam  su[>erheater.  In 
lieu  of  perforations  tlie  tiles  forming  the  roof  above 
mentioned  may  be  ])rovidcd  with  parallel  slots,  over  which 
fit  senii-cvlihilrical  burner  tips,  made  iif  ivfiactory  material, 
and  pierced  with  transverse  slols. — A.  R.  I). 


An  Improved  Incandescent  Gas  /liinier.  VV.  Hooker  and 
D.  Murray,  Sydney,  New  South  Wales.  Eng.  I'at.  19,055, 
Decern  bet-  3l",  1 888.     6(/. 

TiiK  burner  is  made  from  a  thin  sheet  of  platinum  irregularly 
perforate<l  with  a  large  number  of  holes  and  monlded  or 
shaped  to  any  desired  fVtrm.  The  rough  indented  or  ''grater- 
like "  snrliice  is  preferably  turned  outwards,  and  the  burner 
itself  is  placed  in  a  duwnuard  position.  It  is  not  connected 
directly  with  the  supply  pipe,  but  is  fastened  by  means  of 
platinum  wire  to  a  short  lengih  of  porceh'in  tube,  which 
screws  into  the  supply  pipe.  This  anaugemeut  is  intended 
to  prevent  the  fusing  up  of  the  pipe  end.  When  the  gas  is 
lighted  the  platinum  burner  so.m  becomes  incandescent  and 
diffuses  a  biillinutly  white,  soft  light. — A.  1{    D. 


III.-DESTRUCTIYE  DISTILLATION,  TAR 
PEODUCTS,  Etc. 


liesidiial  Paraffin.     E.  von  Boyen.     Cheoi.  Zeit.  13, 
29—30  and  (14. 

r<)WAuns  the  end  of  the  distillation  of  mineral  oil,  in 
Saxony  and  Thuringin,  a  hydrocarbon  is  produced  which, 
owing  to  its  prejudicial  effects  on  the  paralliu  manufacture, 
is  of  some  interest.  It  is  obtained  as  follows; — The  slill 
fluid  residues  of  the  various  retorts  are  collected  together  in 
one  retort  and  again  distilled,  the  distillate  which  contains 
parattin  being  again  distilled  after  acidulating  and  neutral- 
ising, and  the  uistillate  IlientVom  worked  up  for  paraffin. 
On  melting  this  crude  paraffin  a  greenish-yellow  precipitate 
separates,  and  this  forms  the  raw  material  from  which  the 
new  hydrocarbon  is  extracted.  13  kilos,  of  this  were  ex- 
tracfed  twice  with  "  solar  oil  '"  (a  heavy  petroleum  naphtha) 
and  the  portion  extracted  crystallised  out.  The  residue, 
after  pressing,  was  dirty  dark  green  in  colour.  From  the 
first  extract,  and  also  from  this  residue,  after  extraction 
with  warm  "solar  oil,"  imlv  about  3  grins,  of  the  new 
substance  were  obtained.  A  better  result  was  attained  by 
subjecting  the  product  to  distillation,  when  40  per  cent. 
of  distillate  passed  over. 

When  determining  the  solidifying  point  of  this  distillate, 
according  to  Halle's  method,  a  .sidid  skeleton-like  substance 
was  observed  in  the  melted  globule  of  paraffin,  and  this  fact 
formed  the  basis  for  a  method  of  quantitatively  separating 
this  substance  from  the  paiaflin  in  its  manufacture.  The 
crude  paraffin  was  heated  to  7c)'  in  a  dish,  and  the  melted 
paraffin  poured  off  and  filtered,  the  residue  consisting  of  a 
greenish-yellow  substance,  which,  after  repeated  crystallisa- 
tion from  "solar  oil  "  and  benzene,  melted  at  317",  and 
possessed  a  pure  yellow  colour.  It  proved  on  further 
examination  to  be  identical  with  Burg's  picene. 

It  is  almost  insoluble  iu  alcohol  and  ether  .and  in  most 
solvents  ;  in  "  solar  oil  "  and  "  photogen,"  boiling  benzene, 
phenol,  and  the  high-boiling  oils,  it  is  somewhat  more 
soluble. 

I'.'O  parts  of  paraffin,  melting  point  55°,  dissolve  only  0  84 
parts  of  picene  at  65°,  while  at  high  temperatures  the  two 
substances  mix  in  all  prnportions.  The  latter  crystallises  in 
yellow  plates  with  a  strong  green  fluorescence.  It  colours 
substances  with  which  it  is  mixed  extremely  yellow,  0-8  per 
cent,  in  paraffin  giving  a  bright  canary-yellow  colour  to  the 
latter.  This  colour  is,  however,  not  possessed  by  the  pure 
picene,  as  obtained  by  liurg,  whose  specimen  was"  colourless 
and  of  a  blue  fluorescence.  Ticene  boils  at  a  temperature 
at  which  soft  glass  begins  to  become  pliable.  It  sublimes, 
well,  however,  yellow  plates  a  centimetre  long  being  thus 
obtained. 

Most  reagents  are  without  action  on  picene ;  it  dissolves 
in  concentrated  sulphuric  acid,  at  100",  to  a  green  solution, 
and  in  fuming  sulphuric  acid  to  a  brown  solution,  not 
precipitated  by  water.     A  siilphonic  acid  was  not  obtained. 

Chromic  acid  oxidises  it  to  piceue-quinone,  as  obtained  by 
Ilurg,  which  is  more  soluble  than  picene,  melts  at  I5U°  with 
decomposition,  and  dissolves  in  cold  coucenlraied  sulphuric 
aciil  with  a  dark  violet  colour,  from  which  soluticm  water 
precipitates  some  of  the  unchanged  substance.  It  dissolves 
in  phenol  with  a  blood-red  colour. 

Subjected  to  the  action  of  light  and  the  atmospheric 
oxygen,  picene  is  changed  into  the  bright  red  qniuoue. 

After  making  close  observations  the  author  was  led  to 
cunchide  that  picene  is  formed  towards  the  end  of  the 
paraffin  distillation,  in  amount  varying  up  to  5  per  cent. 
After  making  a  number  of  experiments  the  jjicene  has  been 
successfully  separated  from  the  residual  paraffin,  first  by 
melting  and  filtration,  which  produces  a  paraffin  of  a  bright 
yellow  colour,  and  then  by  treating  this  with  fuming 
sulphuric  acid.— J.  W.  L. 
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Metacetone.     E.  Fischer  and  W.  .].  Liivcock.     Ber.  22, 
101  —  105. 

Fremy  obtained  by  distilling  sugar  with  lime  a  substance 
to  which  he  gave  the  name  metacetone,  and  the  formula 
CsHiijO.  The  authors  find  that  this  body  is  in  reality 
a  mixture  of  propylaldehyde,  dimethylfurfuran,  a  third 
substance  with  hydrocarbon  properties,  and  a  number 
of  other  lower  and  higher  boiling  homologues.  The 
authors  distilled  100  kilos,  of  sugar  and  300  kilos, 
of  burnt  lime  and  collected  the  distillate  in  fractions. 
Fraction  A,  distilling  below  C5°,  combined  partly  with 
phenjlhydrazine,  and  this  consisted  of  the  hydrazone  of 
propylaldehyde.  The  distillate  from  this,  and  boil'ng  at 
25° — 45°,  consisted  of  furfuran,  and  that  boiling  at  45°— 1)5° 
is  probably  methylfurfuran.  Fraction  1^,  distilling  at  65° — 
115°,  was  treated  like  fraction  A,  phenylhydrazine  being 
added  and  the  product  distilled.  The  distillate  consisted 
of  a  h3'drocarbon  aud  a  substance,  which  dissolved  on 
heating  with  dilute  hydrochloric  acid  to  1 70°  forming 
acetonylacetone,  and  which  is  probably  dimethylfurfuran. 
The  residue,  which  combined  with  phenylhydrazine,  is  the 
hydrazone  of  propylaldehyde.  The  fraction  boiling  above 
115°  is  a  complex  mixture  consisting  of  higher  homologues 
of  furfuran  and  aldehydes,  which  could  be  removed  with 
sodium  bisulphite. 

The  authors  have  investigated  wood  tar  and  found  that 
this  likewise  contains  projiylaldehyde  and  dimethylfurfuran. 

-J.  U.  C. 


Chrt/seiie  hydrides.     C.  Liebermann  and  L.  Spiegel. 
Ber.  22,  135-137. 

Ox  treating  1  part  of  chiysene  with  1  part  of  red  phosphorus 
and  5  parts  of  hydriodic  acid  (sp.  gr.  I  •  7)  at  a  temperature 
of  250° — 260°  for  16  hours,  the  hydride  is  produced  in  the 
form  of  a  crystalline  compound  melting  at  115°  and  of  the 
formula  CigH;io.  Another  nou-crystalUne  product  is  also 
obtained,  boiling  at  360°,  aud  having  tiie  formula  C|sH.,8 
These  bodies  are  exceedingly  stable,  resembling  the  paraffins 
in  this  respect.  Bromine  has  no  action,  and  fuming  nitric 
acid  produces  no  effect  in  the  cold.  The  original  chrysene 
cannot  be  regained  cither  by  oxidation  with  chromic  acid 
or  by  distillation  over  red-hot  pumice. — J.  B.  C. 


Creolln.     T.  Weyl.     Ber.  22,  138—139. 

Two  creolins  are  found  in  commerce — Artmann'.s  and 
Pearson's.  The  author  finds  that  the  two  preparations  are 
distinct. 

The  following  is  the  analysis  of  the  two  preparations  :  — 


Artmann. 


Pearson. 


Hydrocarbons .?4'9  56-9 

I 
Phenols 3-4  220 

Acids 1-5  ]  0'4 

Sodium I  0-8  I  2-4 

Both   preparations   contain  coal-tar   products   boiling  at 
210° — 380°.     The  phenols  are  present  as  sodium  salts. 

—J.  B.  C. 


lY.-COLOURING  MATTEES  AND  DYES. 

(hi  Parti'Xylidnic,  its  Preparation  and  its  Properties. 
U.  X.  Witt,  K.  Xoelting,  .and  :<.  Forel.  Bull.  Soc.  lud. 
Mulhouse,  1888,630—636. 

Commercial  xylidine  contains  25  per  cent,  of  para-xylidine. 
To  prepare  it  the  former  is  converted  into  its  sulphonic 
compound  by  means  of  fuming  sulphuric  acid,  containing 
15   to  20   per   cent,  of    anhydrous    sulphuric   acid.      One 


molecule  of  anhydrous  sulphuric  acid  is  used  for  one 
molecule  of  xylidine.  The  mixture  is  heated  for  some 
time  on  the  water-bath  and  then  poured  upon  ice.  The 
sulphonic  acid  of  meta-xylidine  is  with  difficulty  soluble  in 
dilute  sulphuric  acid,  and  crystallises  out.  The  mother- 
liquor  contains  para-xylidine  sulphonic  acid.  This  is  con- 
verted by  chalk  into  the  lime  salt,  and  its  solution  after 
conversion  into  the  sodium  salt  evaporated  until  crystallisa- 
tion .sets  in.  The  sodium  salt  is  with  difficulty  soluble  in 
cold  water. 

On  distillation  with  dry  ammonium  chloride  para-xylidine 
is  obtained.  The  sodium  salt  of  meta-xylidine  sulphonic  acid 
chars  under  the  same  treatmeut.  Para-xylidine  boils  at 
212  ■  5°  C.  Its  specifie  gravity  is  0-98.  The  efforts  to 
prepare  the  hydrocarnou  did  not  prove  successful.  The 
phenol  was  always  formed  on  treatment  of  the  base  with 
ethyl  nitrite  and  sulphuric  acid  in  absolute  alcohol. 

Xyleuol  crystallises  o\it  from  water  in  long  needles  melting 
at  74'5'"  C,  and  boiling  at  210"  C.  Its  ethyl  ether  is  a 
liquid  boiling  at  205°  C.  To  prepare  the  hydrocarbon  the 
authors  converted  the  pure  diazoxylene  into  iodoxylene  by 
means  of  hydriodic  acid  and  then  reduced  the  iodine 
compound  by  sodium  amalgam.  The  hydrocarbon  thus 
obtained  was  oxidised  and  ;erephthalic  acid  obtained.  Acetyl 
para-.\ylidine  melts  at  139"  C.  On  nitration,  nitro-acetyl-p- 
xylidine  is  obtained,  crystallising  from  water  in  long  needles 
melting  at  166°  C,  which  on  saponification  yields  a  nitro- 
xylidine  meltiug  at  142°  C.  On  reduction  of  the  latter, 
p-xylene  diamine  is  obtained,  crystallising  from  benzene  in 
small  white  needles  melting  at  146"5°  to  147°  C.  This 
diamine,  as  well  as  the  ;)-xylidine,  produce  on  oxidation  with 
potassium  bichromate  and  sulphuric  acid  p-xyloquinone 
(phlorone)  crystallising  from  benzene  in  long  yellow  needles 
melting  at  123°  0.  It  is  but  slightly  soluble  in  water  and 
volatile  with  steam.  The  corresponding  quinol  crystallises 
from  water  in  small  white  plates,  which  sublime  and  melt 
at  210°  C.  Oil  treatiug  nitro-para-xylidine  with  ethjl 
nitrite  and  ethU  alcohol  the  ethyl  ether  of ;)-xylidine  was 
obtained  instead  of  the  iiitrohydrocarbon.  Several  commercial 
xylidines  were  examined  and  all  proved  to  contain  at  least 
25  per  cent,  ol  para-xylidine. — A.  L. 


The  Sulphonic  Acids  of  Mela-  and  Para-Xi/lidine.  E. 
Xoelting  and  0.  Kohn.  Bull.  Soc.  Ind.  Mulh.  1888, 
636—647. 

Meta-xylidinesulphonic  Acid — 

C6H„CH3(CH3)(l>IIl2)S03H  [I -.3:  4:  6] 

is  always  obtained,  whatever  the  conditions  of  the  sulpho- 
nation  may  be.  It  is  with  difficulty  soluble  in  hot  or  cold 
water,  and  may  be  purified  by  crystallisation  from  it.  It 
forms  long  flat  white  prisms.  It  chars  (m  heating,  forming 
only  traces  of  xylidine.  Hydrochloric  acid  decomposes  it  at 
180°  C.  into  xylidine  and  sulphuric  acid.  The  barium  siH  is 
easily  soluble  in  water,  and  ret;iins  two  molecules  of  water 
of  crystallisation  which  are  given  otf  only  at  140°  C.  The 
xjlidinesulphonio  acid  obtained  from  nitro-meta-xylene- 
sulphonic  acid  is  identical  with  the  one  above  described. 

Dinzo-meta-xylenesiilphonic  Acid. — White  plates,  decom- 
posing at  G0° — 70°  C,  and  forming  colouring  matters  with 
phenids  and  amines. 

Broniosylene.'iujphovic  Acid  is  obtained  Irom  the  former 
body  by  treating  it  with  concentrated  hydrobromic  acid.  Its 
barium  salt  crystallises  with  one  molecule  of  water.  The 
sodium  salt  buing  treated  with  phosphorus  |)entachloride, 
and  afterwards  with  ammonia,  is  converted  into  the 
sulphonic  amide,  crystallising  from  alcohol  in  small  rhombic 
prisms,  melting  at  189° — 190  C.  When  this  compound  is 
reduced  in  warm  alcoholic  solution  with  sodium  amalgam 
xylenesulphonic  iicid,  CjIL.CH^cCHjjSO.,!!  [1:3:4]  is 
obtained ;  the  bromo-acid  is  therefore  identical  with  the 
one  described  by  Weinberg. 

BTomo-rijlidinesnlphiiiiic  Acid  is  obtained  by  adding  to 
the  alkaline  solution  of  xylidinesuljihonic  acid  one  molecule 
of  bromine  dissolved  in  caustic  alkali,  and  by  .acidulating 
afterwards.     Small  white  needles  soluble  in  boiling  water. 
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Paraxylidinrsiilphonic  Acid — 

C,H5{CII,)(CH,)(NIl3)S03  H  [1:4:2:5] 

Its  barium  salt  ci ystallisos  with  7  mol?.  of  wiiloi-  ami  is 
easily  soliiMi'  in  «atfr. 

IJiaziiparaJi/lcncsiilphviiic  Arid  ym-\nmd  in  tlu'  usual 
way  fiTuis  luilliant  yfllow  noi'illcs  lU'i'Oinposiii;;  with  water 
ul  uluml  6U' — 70  C.  It  ciiuibiiu's  with  plu'iiols  .nul  amines, 
and  is  converted  by  hyilrobromic  aciil  into  llmmi'imrn  rijliiif- 
siilpluinic  arid.  The  barium  sail  crvstallisos  wiih  2  nu)ls. 
of  water.  lis  chloride,  (•„l[,.(,l'ir,),.i5r(S(),.fl)  oiystallises 
from  benzene  in  small  prisms  niellin;;  at  77'— 7S\  lis 
amide,  CsH.;(C'Uay.Ur(.S()._.NlI_,')  forms  small  white  eryslals 
nieltiD>;  at  201)° — 201°  C,  easily  soluble  in  alcohol  aiidethfr, 
ditficiiltly  in  boilinj;  water,  benzene,  and  chloroform.  The 
authors  ilid  not  succeed  in  preparinj;  a  bromoparaxylidiue- 
iiulphnnic  acid.  The  snlphonic  acid  group  was  al\va\s 
eliminated  and  dihromoparaxylidine  obtained,  mclliiiff  at 
05'  C,  and  ery.<-tallisinjr  from  petroleum  spirit  in  white 
needles,  (hi  oxidation  of  paraxylidine  with  ehrt)niic  acid 
paraxyloquinone  is  formed  whiih  proves  tliat  the  snlphonic 
acid  group  is  in  para  |)o»ition  to  the  ainido  group. 

Paraxylidinesulphonic  A  cid — 

C„H„(Cll3)(CH3XNH.,-)(803U)  [1 :4:2:6] 

prepared  by  heatiufj  one  part  of  parnxylencsulphonic  acid 
with  2\  par's  of  nitric  acid  for  several  hours  on  the  water- 
hath.  The  nilro-coinjiound  was  reduced;  the  amido-com- 
pouiid  is  very  little  soluble  in  cold  water,  crystallises  from 
hot  water  in  white  needles  with  one  molecule  of  water.  On 
oxidation  no  piiraxyhxpiinone  is  formed.  On  trcatinj^  its 
itlkaline  solution  with  omr  mnleciilc  of  bromine  in  alkaline 
solution  and  on  acidulating  afterwards,  Jlrorii'i.ri/lidiiie- 
siilphonic  acid  is  formed,  nearly  insoluble  in  cold  water. 

—A.  L. 


Tlie   Sulphonalidii  of  Primiir!/,   Secmidarij,  and   Tertiary 

Rosaniline  Jiascs.      O.   Miihlhiiuser.      Dingl.    Polyt.   ,1. 

271,  359—36.3. 
Gknei£.\li.y   rosaniline   bases  containinf;   NIL  groups   are 
sulpbonnted  with  rtifTiculty,  as    are  also  X-alkyI  rosanilines. 

On  the  other  hand,  phenyl  and  benzyl  rosanilines  of 
secondary  and  tertiary,  or  mixed  secondary  .and  tertiary 
nature,  are  easily  sulphonated..  From  this  the  conclusion 
has  been  drawn  tliat  substitution  takes  pl.ace  in  these  benzyl 
and  phen\ I  ^Toups. 

The  following  means  of  sulphonation  have  been  suggested: 

(1.)  HoSOj. 

(ci.)  Vurc,  at  BC  B.  (Nicholson). 

(6.)  As  monohydrate  in  the  form  of  strong  snlphuric 

acid,  mixed  with  glacial    metaphosphoric  acid  (2:1) 

(.Kalle  He  Co.). 
(r.)  Combined   with   rosauihne   as  bisulphate   (Kallc 

&  Co.). 

(2.)   SO,. 

(a.)  Pure  SO.,  (II.  Cam). 

(6.)  Mixed  with   ILSOj    (Monnet  and   Dury,   and  H. 
Caro). 

(e.)  As   a   mixture  of    IljSOi  and    Na-AO.  (Meister, 
Lucius,  and  liriining). 

(rf.)  As  ethionic  anhydride,  CjIIjSOj  (F.  Mann). 
(3.)  SO^HCI. 

(n.)  As  pure  sulphuric  clilorhydrin  (Jacobsen). 

(6.)  As  ethionic  chlorhydrin  (Maun). 

The  action  of  these  substances  on  rosanilines, — for 
instance,  on  trii)henyI-pararosanilinc  —  is  shown  in  the 
following  equations  :  — 

C(C|iH, .  NH  .  CsIIi):,OII  +  3  SO.(OH)., 
-  3  II;0  +  IXCsH., .  MI  .  CcH^SOjIO^OH. 

C(C6H4  .NH  .  C5lIs),,0H  +  3  SO, 
=  C(C6H^ .  Nil .  C6H.S03H)30H. 

C(C,H« .  NH  .  C6Hj)30n  +  3  SO3 .  OH  .  CI. 
=  3  HCl  +  C(C,H4.NH  .  CeHjS03H)30H. 


Then  follows  an  historical  account  of  the  subject,  and 
some  general  remarks  as  to  practical  details.  The  duration 
of  the  action  and  the  teiiiperalure  to  be  employeil  depend 
upon  the  nature  of  the  sulphonaling  agent.  ."sulphuric 
anhydride  iicts  (|uickly,  and  docs  not  require  the  aid  of 
external  heat.  Fuming  sulphuric  acid,  and  especially 
ordimirv  sulphuric  ucid,  act  sIowit,  and  must  he  aiiled  by 
external  heat.  Strong  sulphuric  aciil  is  suitable  for  the 
siil|)honation  of  seeondary  or  tertiary  rosaniline  bases, 
cimlainiug  phenyl  or  benzyl  groups.  Primary  rosaniline 
bases  and  their  fatly  alkyl  derivatives  require  the  use  of 
fuming  acid  or  sulphuric  ;iiiiiydride.  The  separalion  of  the 
snlphonic  acids  from  the  excess  of  sulphuric  acid  may  be 
aci'cnupii.shcil  in  two  ways.  When  the  sulphoiiic  :icids  are 
insoluble  in  water,  the  mixture  is  simply  largely  diluted  and 
filtered.  In  eases  wliere  the  sulphonie  acids  :ind  their 
calcium  .sails  are  solulde,  thi'  mixture  is  neutralised  with 
milk  of  lime  and  filtered.  The  free  acid  can  be  prepared 
fiom  the  calcium  salt  thus  obtained. — H.  T.  P. 


Nitration.     L,  Meyer.     Ber.  22,  18—23. 

Till-;  nitration  of  benzene,  like  many  reactions,  proceeds 
rai)idly  at  first,  but  gradually  slackens  as  the  amount  of 
iiilio-eonipoiind  increases.  The  jirocess  of  nitration  is, 
however,  so  far  different  to  other  reactions,  that  nitric  acid 
appe;irs  to  increase  and  benzene  to  hinder  the  process, 
A\lietherthe  lattei  is  in  excess  or  nttt.  Thus  100  parts  of 
niiric  acid  gi\'e,  willi  llH)  parts  of  bezcne,  17  parts  of  nitro- 
benzene in  I  .'i  minutes  ;  but  only  .'I'(>  parts  if  700  parts  of 
benzene  be  used  with  the  .same  quantity  of  acid.  With  a 
given  quantity  of  nitric  acid,  the  less  benzene  jiresent  the 
greater  the  quantity  of  nitrobenzene  is  formed  in  the  first 
stage  of  the  reaction.  If  1 00  equivalents  of  benzene  (mixed 
with  100  equivalents  of  nitrobenzene  to  prevent  oxidation) 
be  treated  with  varying  quantities  of  nitric  acid,  the  (|uantity 
of  nitro-product  varies  proportionately  with  the  amount  of 
aciil,  at  the  rate  of  about  2','j:")  per  cent,  on  every  50 
equivalents  of  acid  added.  With  an  excess  of  acid  the 
proportion  increases  because,  firstly,  the  presence  of  nitric 
acids  aids  the  nitration,  and,  secondly,  a  larger  percentage 
nitrifies. 

The  nitration  at  the  beginning,  therefore,  varies  as  the 
sc|uare  of  the  amount  of  acid  present. 

The  subseipient  slackening  of  the  reaction  is  due  to  the 
formation  of  water,  but  as  water  cannot  convert  nitro- 
benzene into  benzene  and  nitric  acid,  it  is  probably  due  to 
the  diluting  or  the  acid.  Nitrobenzene  prevents  the  action 
more  than  benzene  or  than  its  equivalent  of  water.  The 
diluting  action  of  water  is  difficult  to  follow  experimentally, 
as  the  licjiiid  divides  into  layers  ;  but  when  pure  UNO,  is 
diluted  with  its  eiiuivalent  of  water,  the  action  appears  to 
slo]).  Two  eiiuivalents  of  pure  acid,  or  an  e([uivaleut  of  acid 
ancl  a  corresponding  quantity  of  sulphuric  acid,  are  necessary 
to  complete  the  action. — J.  1!.  (J. 


Tile  Action  of  Sulphur  on  tlic  Tuluidines.     L.  Qattermann. 

Her.  22,  422 — 426. 
Two  compounds  appear  to  he  formed  by  the  action  of 
sulphur  upon  paratoluidine  at  a  high  temperature ;  the  one 
is  tile  subject  of  a  (ierman  patent  by  the  firm  of  Dahl  and  Co. 
and  the  other  is  the  colouring  matter  known  as  "  primu- 
line  "  (this  .lournal,  1888,  180,  ,S86,  and  561).  The  principal 
difference  is  the  in.solubility  of  the  basis  of  the  latter  sub- 
stance in  alcohol,  and  the  strong  aflinity  of  its  .sodium 
snlphonic  acid  derivative  for  cotton  fibre.  If  100  grms.  of 
t'lhiidine  and  60  grins,  of  sulphur  be  he:ited  to  185°  in  an 
oil-bath,  sulphuretted  hydrogen  is  evolved.  The  product 
may  be  crystallised  from  acetic  acid  or  dilute  alcohol,  and 
melts  at  191°.     This  is  Dahl's  thiotoluidine  : — 

2  C6Hj(NH,)ClI;,  +  4  S  =  3  H;S  +  CnII,..,N.jS. 

Its  alcoholic  solution  has  a  blue  fluorescence.  By  the 
action  of  nitrous  acid  in  alcoholic  .solution,  a  compound  of 
the  formula  C,,,II,,NS  is  obtained  in  crystals,  indicating  the 
presence  of  one  amido-group.  It  takes  up  bromine  by 
addition. 
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The  primitive  substance  of  primuline  may  he  crystallised 
from  DLiphthalene  as  it  is  insoluble  in  the  usual  solvents. 
It  lias  the  formula  CnHmNnSj,  and  is  probably  formed  as 
follows  ; — 

2  C6H,(CH3)^■^,  +  6  s  =  4  HoS  +  Cnnn,N-,s.. 

Orthotoluidine  and  sulphur  also  combine  to  form  a  thio 
base,  which  has  a  similar  composition  to  that  from  the  para- 
compound.  It  also  yields  an  additic.u  product  with  bromine 
of  the  formula  C„H,;X.,S  .  Br,.— J.  B.  C. 


On  the  Isomeric  Sulphonic  Acids  nf  Beta-tiaphtkijlamine. 
A.  G.  Green.     Ber.  22,  721—724. 

It  is  known  that  on  suli)bonating  /3-naphthyIamine  by 
means  of  ordinary  sulphuric  acid,  a  mixture  of  a-  and 
7-acids  is  produced  at  low  temperatures,  and  at  hifjher 
temperatures  ( 1 60° — 1 7U°)  a  mixture  ol  /3  and  5.  According 
to  the  formulEE  usually  assumed  for  these  acids,  the  li'st 
pair  have  their  sulphonic  groups  in  a-posiiions,  the  second 
pair  in  j8-positions  ;  and  their  formation  is  exactly  analogous 
to  that  of  the  a-  and  (3-sulphonic  acids  of  naphthalene. 
According  to  Dahl  (Ger.  Pat.  32,276)  the  product  at  10o° 
consists  of  a-,  j8-,  and  y-acids,  but  the  author  fiuds  that,  as 
was  to  be  expected,  the  S-acid  is  also  present.  The  four 
acids  can  be  readily  isolated  by  a  slight  modification  of 
Dahl's  process.  The  anmioniimi  salts  of  the  four  acid.s 
were  found  to  ditfer  in  a  very  characteristic  manner  ;  that 
of  the  j8-acid  is  less  soluble  thin  the  three  isomeric  Siilts, 
and  by  means  of  this  salt  the  /3-acid  was  obtained  in  a  pure 
state,  and  was  found  to  crystallise  in  prismatic  needles,  and 
not  as  usually  stated  in  nacreous  plates,  the  latter  form  being 
dependent  on  the  presence  cf  a  trace  of  S-acid.  Although 
beta-naphthylamine  gives  four  isomeric  acids  on  sulpho- 
nation,  only  two  sulphonic  acids  are  supposed  to  be  formed 
by  snlphonating  /3-naphthol ;  but  bearing  in  mind  the 
analogous  behaviour  of  hydroxy-  and  amido-compoands,  it 
would  appear  much  more  probable  that  four  acids  are 
formed  in  the  latter  case  also,  and  hence  a  search  was  made 
for  the  5-sulphonic  acid  in  the  product  of  sulphonation 
of  /8-naphtbol  at  1013°.  As  the  separation  of  isomeric 
5-napbthol  sulphonic  acids  presents  great  difficulties,  the 
method  adopted  consisted  in  convertmg  the  sulphonation 
product  into  the  corresponding  /3-uaphthyIamine  sulphonic 
acids  and  separating  these.  I5y  this  means  it  '.\  as  proved 
that  the  product  formed  at  100°  is  a  mixture  of  the  ^-  and 
5-isomers.  Hence  at  higher  temperatures,  at  any  rate, 
^-naphtbol  behaves  on  sulphonation  like  /8-naphthyl- 
amine ;  whether  this  is  also  the  case  at  low  temperatures 
remains  to  be  seen. 

On  Reduction  Products  from  A20  Colouring  Matters  nf  the 
Naphthalene  Series.  O.N.Witt.  Ber.  21,  3468— 3-189. 

The  author  has  examined  reduction  products  obtained  by 
reducing  combinations  of  diazobenzene  with  different  beta- 
naphthol  and  alphaiiaphthylaminesulphonic  acids.  1  grm. 
of  the  previously-purified  substance  was  always  taken,  and 
as  reducing  agent,  2  grm.  of  tin  cry.-tals  dissolved  in  5  cc. 
of  pure  hydrochloric  acid,  sp.  gr.  1'19,  were  used.  The 
colouring  matter  was  dissolved  in  the  sufficient  quantity  of 
boiling  water  (10  parts  of  it  is  sulficieut  in  most  eases,  in  no 
case  more  than  20  were  reipiired).  As  soon  as  all  is  dis- 
solved, the  flask  is  removed  from  the  fire,  and  the  tin  proto- 
chloride  solution  is  added  at  once.  The  reduction  takes 
place  at  once,  the  liipiid  frequently  boiling  violently.  The 
wmidonaphthol  or  uaphthyleuediaminesulphonic  acid  sepa- 
rati  either  at  once  or  afler  cooling,  or  not  at  all. 

Beta-naphthol  Derivatives. — Azo-eolours  obtained  from 
beta-uaplithol  yield,  on  reduction,  amido-beta-naphthol. 
When  ^Slandarin  or  Beta-naphthol  orange  is  reduced  with 
the  above-described  tin  protochloride  solution,  white  crystals 
are  obtained  on  cooling,  which  consist,  after  washiuu  with 
dilute  hydrochloric  acid,  .alcohol,  and  ether,  of  amido-beta- 
naphthol  hydrochloride,  soluble  in  pure  water.  This  solu- 
tion is  not  precipitated  by  caustic  alkali  or  ammonia,  but 
turns  brown.  Acetate  of  soda,  however,  precipitates 
glittering  plates  of  the  free  amido-naphthol,  crystallising 
from  ether  in  square  plates.     Ferric  chloride  produces  in 


the  solution  of  the  hydrochloride  abundant  quantities  of 
beta-naphthoquinone.  The  sulphanilic  acid  which  is  formed 
in  the  reduction  piocess  remains  in  the  mother-liquor  as 
hydrochloride. 

Bela-naphthol-monosulphonic  Acid  Derivatives. —  Of  the 
seven  isomeric  betanaphtbolmonosulphonie  acids,  four  are 
known  and  used  technically  :  — 

(1.)  The  so-called  Bayer's  croceinesulphonic  acid  — 

C,oHe(S03H)OH[l:2]. 

This  formula  is  generally  used  to  express  the  constitution 
of  this  bodv,  but  it  is  not  free  from  objections,  as  will  be 
shown  hereafter. 

(2.)  Schaffer's  beta-naphtholbeta-monosulphonic  acid,  the 
probable  constitution  of  which  is  C,oH6(S03H)(.)n[3i  :  2]. 

(3.)  Casella's  beta-naphtholmonosulphonic  acid  F,  ob- 
tained by  fusing  alpha-naphthalenedisulphonic  acid  with 
caustic  soda  at  2C0° — 250°  G.,  and  identical  with  the  one 
obtained  by  boiling  Bayer's  and  Duisberg's  /3-diazonapbtha- 
lene-delta- sulphonic  acid  with  water,  and  which  is 
expressed  by  Ci(,H6(S03H)OH  [2  :  2']. 

(4.)  Dahl's  beta-naphthol-7-sulphonic  acid,  obtained  by 
boihng  beta-diazonaphthalenemonosulphonic  acid,  which  is 
believed  by  Reverdin  and  Noelting  to  have  constitution — 

CioHe(S03H)OH  [4': 2] 

All  these  acids  are  capable  of  producing  colouring  matters 
■with  diazo  compounds. 

Amido-heta-napthol-alpha-sidphonic  Acid  was  obtained  in 
the  above  described  manner.  It  separates  from  the  hot  solution 
and  is  always  red.  Recrystalli-ed,  from  a  hot  sodium  acetate 
solution,  it  possesses  the  formula  CioH5(OH)(NIl2)S03H, 
soluble  in  alkalis,  &c.,  but  the  solution  turns  rapidly  a 
deep  orange-brown  when  in  contact  with  air.  Oxidising 
agents  produce  the  same  effects  in  neutral  or  alkaline 
solution.  Silver  salts  are  reduced  at  once  in  acid  or  in 
ammonia  solutions,  the  metal  being  separated  in  powder. 
Sodium  nitrite  acts  on  the  acid,  but  does  not  form  a  diazo- 
compound.  Diazo-compounds  do  not  act  on  the  acid,  but 
are  decomposed  with  evolution  of  nitrogen.  Nitrosodi- 
methylaniliue  hydrochloride  heated  together  with  this  body 
in  a  solution  of  acetic  acid  of  50  per  cent,  produces  a  violet 
colouring  matter,  which  in  aqueous  solution  is  changed  into 
red  by  caustic  soda. 

Anddo-beta-naphihol-beta-sulphonic  Acid  separates  from 
the  hot  solution  iu  white  crystals.  It  is  purified  by  mixing  the 
acid  with  glacial  acetic  acid,  boiling  and  adding  so  much  of 
an  aqueous  solution  of  sodium  acetate  of  20  per  cent,  that 
all  is  dissolved.  The  solution  is  quickly  filtered  and  hydro- 
chloric or  sulphuric  acid  added.  The  acid  is  precipitated 
and  filtered  from  the  hot  solution.  A  product  treated  twice 
in  such  a  way,  washed  with  alcohol  and  ether,  and  dried  at 
1  lO'-*  C.,  proved  pure.  It  is  the  same  acid  which  Griess  and 
Meldola  have  already  mentioned. 

If  small  quantities  are  dissolved  in  boiling  water  and  the 
solution  is  cooled  with  ice,  the  acid  is  obtained  in  white 
needles.  If,  however,  the  solution  is  kept  at  ordinary  tem- 
perature, the  solution  remains  mostly  clear,  becomes  yellow 
after  some  standing,  and  finally  dark  brown.  Alkaline 
solutions  show  these  changes  of  colour  within  a  few  moments. 
Larger  quantities  of  this  acid  cannot  be  dissolved  in  water 
without  decomposition.  Brown  solutions  result,  turning 
violet  on  addition  of  hydrochloric  acid.  Oxidising  agents 
act  on  the  acid  in  the  same  manner  as  on  the  alpha- 
compound.  Jv'itrosodimetbylaniline  does  not  produce  any 
colour.  Diazo-compounds  produce  colouring  matters  when 
acting  on  this  acid.  Diazobenzene  forms  a  red-like  magenta 
and  tetrazostilbenesulphonic  acid  a  beautiful  red-violet, 
which  is  turned  into  an  insoluble  blue  by  addition  of 
hydrochloric  acid.  None  of  these  colouring  matters  dyes 
wool. 

Amidit-beta  naphlhol-dvlta-sutphonic  Acid  resembles  the 
beta-acid.  Nitrosodimethylanilino  does  not  produce  a 
colouring  matter.  It  combines  with  some  d'azo-compounds, 
but  only  very  slowly.  Bi  onner's  beta-diazonaphthylamine- 
sulphouic  acid  produces  only  decomposition,  whilst  the  beta- 
acid  yields  a  beautiful  red  violet  with  it. 
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Amido  -  beta  -  uaphthol  -y-  sulphonic  Acid  h  soluble  iritli 
great  difficulty,  niiJ  is  the  most  stjiblo  of  tlio  four  isomers  ; 
neither  nitrosoilimethylaiiiliiie  uor  diu20-ci>Mipounils  uct 
on  it. 

Amido-bela-naphlhot-atphadisulphonic  Arid  crystallises 
from  the  cold  solution  in  white  needles.  It  is  advisable  to  add 
to  its  solution  au  equal  volume  of  saturated  sodium  chloride 
solution,  to  accelerate  the  precipitation  of  the  acid.  'I'his 
bo<Iy  is  stalilc  when  dry,  but  easily  decomposed  iu  solution. 
To  |>rcpare  it  entirely  pure,  0\")  grni.  were  ijuickly  dis- 
sohed  in  5  ee.  of  aciduhiti'd  water  ;  the  .•solution  was  mixi'd 
with  the  same  volume  of  cold  alcohol  and  the  phuss  put  into 
a  freezing  mixture.  Hy  repeating  this  mode  of  purification 
n  body  was  ohtaineil,  the  analysis  of  which  proved  it  to  be 
the  acid  sodium  salt  of  the  amidtmapbtholdisulplionic  acid. 
Alkalis  quickly  produce  oxidation  ;  neither  cliazo-coni- 
pounds  nor  nitrosiMlimethyhiuiline  form  c(»louring  matfe'"S. 
The  deeomposiiion  of  the  aqueous  solutions  is  very  remark- 
able. After  warmiu};  for  a  shoit  time  they  contain  the 
annnonia  salt  of  a  new  acid,  probably  dihydroxynaphthalene- 
disulphonic  acid. 

Amidu-beta  napht)wl-y-Disuli>hcmic  Acid  is  obtained  as 
calcium  salt  frimi  its  solutions  after  addition  of  calcium 
chloride  in  large  diehroic  crystals,  easily  soluble  in  hot, 
difficultly  in  cold  water. 

It  is  advisable  to  add  sodium  chloride  to  the  solution 
after  the  reduction  is  completed  to  precipitate  the  acid 
sodiam  .««lt  of  amido-beta-naphtholdisulphonic  acid.  This 
acid  i.i  acted  upon  much  more  slowly  by  oxidising  agents 
than  the  before  described.  Silver  nitrate  is  also  reduced,  but 
only  after  a  few  mimites  standing,  whilst  the  alpha-com- 
I>ound  is  at  once  actcil  upon. 

licdui'tion  Products  ffom  the  Colouring  Matters  of  Hcta- 
naphthyltiminemonosidj'honic  Acid. — This  acid  is  patented 
by  the  IJadisclie  Aniliu  und  Soda  Fabrik,  and  forms  willi 
diazobcnzene  salts  a  yellow  colouring  matter.  This  is, 
however,  not  an  azo-  but  a  diazo-amido  compound.  On 
reduction  beta-naphthylaminemonosulphouic  acid  and 
phenylhydrazine  are  formed. 

OrthoiKtphtfdr/ciiC'diamijtc-bcta-mojwsulplionic  Acid  is 
obtained  by  reducing  azo-colonrs  containing  lironner's  beta- 
naphthylamincmonosulphonic  acid.  It  separates  even  from 
warm  solutions,  and  is  purified  by  solution  iu  sodium  acetate 
aud  reprecipitation  with  acids.  Diflicultly  soluble  in  hot 
water,  the  alkaline  solution  -turns  brown  through  the 
influence  of  the  air.  Kxcess  of  sodium  hydrate  precipitates 
the  sodium  salt.  Kerricyanide  of  potassium  turns  the  solu- 
tion first  brown,  afterwards  yellow.  Ferric  chloride  pro- 
duces a  dirty  green  precipitate.  I'henanthrenequinone 
dissolved  in  sodium  bisulphite  and  added  to  a  solution  of 
the  acid  in  sodium  acetate  acidulated  with  acetic  acid, 
separates,  when  heated  gradually  on  the  water-bath,  a  mass 
of  yellow  needles  of  naphthoplu-iiantlirazine  sodium  niono- 
sulphonate.  It  is  distinguished  from  its  isomer  by  its  red- 
violet  solution  in  sulphuric  acid,  whilst  the  isomeric  com- 
pound dissolves  with  a  blue-violet  colour  in  this  agent.  If 
fused  with  caustic  potash  an  eurhodol  is  obtained  as  a  brown 
gelatinous  precipitate  after  acidulating  the  melt,  soluble  in 
concentrated  sulphuric  acid  with  a  pure  ultramarine-blue 
colour;  precipitated  by  addition  of  water  it  forms  a  cherry- 
red  sulphate.  The  isomeric  alpha-compound  dissolves  in 
sulphuric  acid  with  an  indigo-blue  colour,  and  the  sulphate 
is  a  brilliant  carmine-red  precipitate. 

Orthonaphthytenediatnine-deUa-sulphonic  A  cid,  obtained 
in  a  similar  way  as  before  described,  is  more  soluble  in  water 
than  the  beta-comjiound.  Alkalis,  ferricyanide  of  potas- 
Riuni,  and  ferric  chloride  act  on  it  as  on  the  beta-compound. 
Sodium  hydrate,  however,  does  not  precipitate  a  sodium 
salt.  It  forms  an  azine  compound  like  the  body  before 
described,  soluble  in  concentrated  sulphuric  acid  with  a  red- 
violet  colour.  The  eurhodol,  however, dissolves  in  sulphuric 
acid  with  a  pure  violet  colour,  and  on  dilution  a  brownish- 
red  sulphate  is  precipitated. 

Orlhonaphlhj/leiicdinminc-y-monosulplwT)icAcid,\\'^hihr()wn 
plates,  with  diliiculty  soluble  in  water,  but  more  easily  than 
the  beta-compound.  Ferric  chloride  produces  in  its  aqueous 
solution  a  deep  green  colouration,  from   wbieli,  after  some 


standing,  a  dark  green  precipitate  separates.  Its  azine  deriva- 
tive dissolves  in  sulphuric  acid  with  a  violet  colour,  turning 
orange  on  dilution.  The  corresponding  eurhodol  solution  iu 
sulphuric  acid  is  black-violet.  On  dilution  the  solution 
turns  at  first  cherry-red  and  then  a  dirty-red  sulphate  is 
precipitated.  The  solution  of  the  potassium  eurhodolate  is 
orange-yellow. 

Disulphonic  ticids  of  hcttt-iiaphthi/ldiiiiiu'.^-Oiily  two  arc 
kno\\ri,  obtained  from  the  corresponding  b'-ta-najditholilisiil- 
phonic  acids.  They  are  technically  known  as  *'  .\uiido- 
acid  i;  "  and  "  Aiuido-aeid  G."  The  hitler  or  7-acid  is  not 
capable  of  combining  with  diazo-compounds.  The  alpha-acid, 
however,  produces  colouring  matters,  which  on  reduction 
form  colourless  solulions.  On  addition  of  the  same  volume 
of  hydrochloric  acid  and  a  little  sodium  chloride  the  acid 
sodium-salt  of  a  najihthyk-ncdiamincdisulphonic  acid  is 
precipitated,  easily  soluble  in  boiling  water.  Calcium 
chloride  precipitates  an  acid  calcium  salt.  Alkalis  and 
silver  salts  act  on  it  as  on  the  7-nionosiilphonic  acid.  Ferric 
chlcnide  produces  a  deep  green  soluticm.  By  the  azine  re- 
action the  sodtuin  salt  of  naphthophenanthrazine  disulphonic 
acid  is  obtained  as  a  gelatinous  mass,  which  could  not  be 
crystallised.  The  sulphuric  acid  reaction  is  very  character- 
istic, a  blue  magcnta-rcd  turning  on  dilution  first  yellow, 
then  orange.  The  eurhodol  dissolves  in  sulphuric  acid  with 
a  green-blue  colour,  turning  on  dilution  at  first  violer,  then 
clarot-red,  finally  separating  the  free  iMirhoilol  as  a  yellowish 
brown  precipitate.  The  monosulpliouic  acids  always  form 
the  sulphate. — -A.  L. 

On    tlie     CoiistiliUion     of     Dcta-Napldlwl-AipJia-Mono- 
Sulplionic  Acid.     O.N.Witt.     Ber.  21,  3189-3493. 

Armstkong  has  converted  this  acid  into  bromo-beta- 
naphthol,  for  which  he  considers  the  constitution — 

C,olIo(Br)OH   [1:2] 

as  proved,  and  he  believes  the  sulphonic  acid  to  have  the  same 
constitution.  Clans  and  Volz  prepared  a  dichlorona|ihtha- 
lenc  of  the  same  acid,  melting'at  Gl"  C,  whichthey  believed 
to  contain  tbc  chlorine  atoms  iu  the /3j — &.,  position. 

From  the  heta-naphthol-alpha-monosulphonic  acid  can  be 
easily  obtained  an  amido-compound,  which,  if  Armstrong's 
formula  be  correct,  would  be — 

Ci„H5CS03H)(OH)NIij  [1:2:3] 

and  which  after  elimination  of  the  sulplumic-group  would 
yield  an  amido-beta-naplithol,  /3, — ^.,.  This  body  ought  to 
yield  on  oxidation,  the  third  hitherto  unknown  naphtho- 
([uinone.  When  the  amidouaphtholsulphouic  acid  was  heated 
in  sealed  tubes  for  4 — 5  hours  with  concentrated  hydrochloric 
acid  to  120^  C,  white  crystals  were  formed,  which  were 
proved  to  be  dihydroxyiiaphthalene.  The  sulphonic-group 
and  the  amiilo-gronp  were  eliminated.  This  body  decom- 
posed rapidly  at  the  air  and  was  therefore  not  further 
purified,  but  at  once  oxidised  with  ferric  chloride.  A  quinone 
was  obtained,  idcutical  in  every  respect  with  beta-naphtho- 
quinone.  It  is  therefore  proved  that  the  amido-group  is  in 
the  alpha  position,  and  that,  therefore,  Armstrong's  formula 
is  not  the  correct  one  for  this  beta-naphthol  sulphonic  acid. 

—A.  L. 


New  Prussian  Blue.     C.  E.  Guignet.     Compt.  Rend.  108, 
178—181. 

Ordinari/  Prussian  Blue  which  has  been  purified  by  acids 
in  the  usual  manner,  may  be  readily  converted  into  the 
soluble  modification  by  boiling  with  potassium  ferro-  or 
ferricyanide.  'I'hc  latter  is  most  conveniently  prepared  by 
gradually  adding  to  a  boiling  solution  of  110  gnus,  of 
potassium  ferricyanide  a  hot  solution  of  70  grms.  of  ferrous 
sulphate.  Only  one-half  of  the  ferricyanide  enters  into  the 
reaction.  The  mixture  is  now  boiled  for  two  hours,  filtered, 
aud  washed  with  pure  water  until  the  wash  water  assumes 
a  deep  blue  shade.  The  residue  is  dried  at  100°.  This 
blue  dissolves  readily  in  water  and  is  very  suitable  for 
anatomical  injections,  as  it  reuiaius  in  solution  in  presence 
of  considerable  quantities  of  gelatin.  From  the  filtrate  a 
further  quantity  of  .soluble  blue  may  be  obtained  by  adding 
')'•  grms.  of  ferricyanide  and  70  grms.  of  ferrous  sulphate. 
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If  nccessar}-,  the  soluble  blue  is  freed  entirely  from  ferri- 
cyanide  by  washiiif:  with  weak  alcohol  (40  per  ceut.)- 
Solutions  of  soluble  blue  are  precipitated  by  concentrated 
solutions  of  sulphate  or  chloride  of  sodium. 

Pure  Soluble  Prussian  Blue  is  prepared  by  digesting  an 
excess  of  Prussian  blue  paste  with  a  saturated  solution  of 
oxalic  acid.  The  filtrate,  after  standing  for  two  months, 
deposits  the  pure  blue,  the  liquid  itself  becoming  colourless. 
The  colour  is  washed  witli  weak  alcohol  and  dried.  It  now 
dissolves  readily  in  pure  water.  The  same  result  is  obtained 
more  rapidly  by  precipitating  the  oxalic  acid  solution  with 
flo  per  cent,  alcohol,  or  a  concentrated  solution  of  sulphate 
of  soda,  and  washing  the  colour  with  weak  alcohol.  Tartrate 
or  oxalate  of  ammonium  can  take  the  place  of  the  oxalic 
acid  in  the  above  reactions.  On  boiling  the  oxalic  acid 
solutions,  ordinary  insoluble  blue  is  precipitated.  Dilute 
sulphuric  acid  also  precipitates  the  insoluble  modification. 

New  Soloruls  of  Prussian  Blue. — By  boiling  Prussian 
blue  with  molybdic  acid,  a  deep  blue  solution  is  obtained 
which  is  not  precipitated  by  gelatin,  but,  on  cooling,  the 
solution  sets  to  a  transparent  deep  blue  mass.  Instead  of 
molybdic  acid,  molybdate  and  tungstate  of  ammonium  may 
be  employed. 


Action  nf  Sttlphuric  Acid. — Prussian  blue  treated  with 
concentrated  sulphuric  acid,  forms  a  white  paste  which  on 
heating  is  partially  decomposed,  giving  off  hydroferrocyanic 
acid.  By  treating  dry  pow'dered  Prussion  blue  with  a 
mixture  of  equal  parts  of  sulphuric  acid  and  alcohol  for 
several  days  it  dissolves.  On  addition  of  water  ordinary 
Prussian  blue  is  precipitated.  The  author  considers  that 
the  soluble  product  is  a  sulphuric  acid  derivative. — A.  K. 


On  Niqjhth>ilene  Diamines.     Zeits.  f.  augew.  Chem.  1889, 
48—49. 

EwEK  and  Pick  have  observed  that  the  dibydro-xynaphtha- 
leues  when  heated  with  ammonia  form  naphthylcne  diamines. 
For  preparing  a-a-naphthylenediamiue,  one  part  of  a-a-di- 
hydroxyuaphti)alene  is  heated  for  8 — 10  hours  with  five  parts 
of  ammonia  solution  (.saturated  at  10°  C).  On  opining  the 
vessel  the  naphthjlene  diamine  is  almost  entirely  crystallised 
from  the  ammoniacal  solution.  Nitrous  acid  converts  it  into 
a  diazo-compound,  capable  of  combining  with  phenols  and 
amines.  The  following  table  shows  the  properties  of  the 
different  naphthylene  diamines. 


Position  of  the 
Amido-groups. 

"l.  <^1- 

a„  o-j. 

a„  a^. 

«!,  ^1. 

Literature. 

Perkin,  Ann.  137,359; 

Licbermann  Dittler, 

lier.  6,  i'«  ;  Griess, 

Ber.  15,  2192. 

Zinin  Ann.  85,  328 
Aguiar,  Ber.  3,  27, 
306 :      Liidenbilrg 

Ber.  11,  Ifi.il ; 
Griess,  Ber.  15,  2192. 

ARuiar,  Ber,  3,  27, 

3dH ;     AttorburR, 

Ber.  10,5511;  Laden- 

burK,  Ber.  11,  lli.il ; 

Griess.  Ber.  15,  2192. 

Griess.  Ber.  15,  2192  ; 

L;iwson,  Ber.  18, 

Sno  and  2425  ;  Kereff, 

Ber.  19.179;  Gell- 

niann  and  Renny, 

Ber.  19,  801. 

•  •• . 

Mode  of  preparation. 

From  a-nitro- 

naphthylamir.e  by 

reduction,  and  from 

azo-compounds  of 

a-naphthylaipine. 

From  o-dinitro- 
naphthalene. 

From  ^-(liiiitro- 
najihthiilenc. 

By  reducing  azo- 

compnunds  of 
^-naphthylamine. 

From  a,  —  03 

Dihydroxy- 

uai)lithalene. 

Form  of  crystals. 

Plates. 

Needles. 

Needles. 

Plates. 

Needles. 

MeltinR  point. 

120'  C. 

189- 6"  C. 

fi6-(!'  C. 

95-0. 

189°  C. 

Hjdrochloride. 

Plates. 

Needles  (f) 

.... 

Plates. 

Plates. 

Sulphate. 



Needles. 

Plates. 

Needles. 

Rpaction  of  the 

hyd'oclilorides      with 

ferric  chloride. 

Green  colouration. 

Blue  colouration, 
then  blue  precipitate. 

Chestnut-brown 
precipitate. 

Green,  then  yellow 

colouration,  brown 

precipitate. 

Blue  colouration, 
then  precipitate. 

Actiou  of  nitrous  acid, 

Soluble  tetrazo- 
compound. 

Soluble  tctrazo- 
conipound. 

Vermilion 
precipitate. 

Soluble  fetrazo- 
compound. 

Action  of  tlieazo  d.ve- 

stuffson  uiiinurdantcd 

cotton. 

Do  not  dye. 

D3"e  the  fibre. 

.... 

Dye  the  fibre. 

— A.L. 

On  the  Prepatation   of  a  Xeio  Naphtlivldisulphonic  Acid. 
Zeits.  f.  angew.  Chem   1889,  49. 

Twenty  kilos,  of  naphthalene  are  mixed  with  100  kilos,  of 
fuming  sulphuric  acid,  containing  2.3  per  cent,  of  anhydrous 
sulphuric  acid.  When  the  naphthalene  is  dissolved  14  kilos, 
of  strong  nitric  acid  are  gradually  added,  the  mixture  being 
constantly  stiiTcd  and  well  cooled  with  ice.  After  com- 
pletion of  the  reaction  the  product  is  poured  into  one  cubic 
metre  of  water  made  alkaline  with  lime,  and  after  filtration 
from  the  calcium  sulphate  and  parti.al  evaporation,  reduced 
with  iron  and  sulphuric  acid,  jlilk  of  lime  is  again  added, 
the  calcium  salts  are  converted  into  the  sodium  salts,  and 
the  solution  is  evaporated  until  crystallisation  sets  in.  On 
cooling  the  neutral  sodium  salt  of  the  amidonaphthalene- 
disulphonic  acid,  described  in  Patent  40,571,  crystalhses. 
From  the  mother-liquor  hydrochloric  acid  precipitates  the 
acid  sodium  .salt  of  a  new  naphthylaminedisulphonic  acid. 
The  free  acid  crystallises  with  1  mol.  of  water.  The  con- 
version into  an  a-naphtholdisulphonic  acid  is  done  in  the 
usual  way  through  the  diazo-compound.  Its  .sodium  salt 
crystallises  in  colourless  prisms,  containing  6  mols.  of  water 
[Scbollkopf's  a-naphtholdisulphonic  acid  contains  1  mol.  of 
■water,  and  crystallises  in  small  plates].     The  new  acid  does 


not  yield  a  nitTO-oompouud  on  treatment  with  nitric  acid,  but 
is  oxidised.  The  a-naphtholdisulphonic  acid,  described  in 
Patent  32,291,  produces,  on  treatment  with  nitric  acid, 
dinitronaphthol  and  dinitronaphtholsulphonic  acid.  The  new 
o-naphtholdisulplionic  aciilis  distinguished  further  from  these 
isomerides  by  its  colouring  matters,  obtained  by  conjugating 
with  diazobcnzene  and  diazonaphthalene.  The  following 
table  shows  these  distinctions  clearly  : — 


Solution  of  the 

colouring  matter  of 

tlie  acid  from 

a-Naphthol  with 


Diazobcnzene : — 
Alkaline :  orange. 
Acetic  acid ;  red. 

Diazonaphthalene  :— 
Alkaline  :  red. 
Acetic  a^-id ;  brown. 


Solution  of  the 

colouring  matter 

obtained  from  the 

acid  prepared 

accordiiiir  to 

Patent  40,571  with 


Solution  of  the 

colouiing  matter 

obtained  from  tlio 

new  acid  with 


Diazobcnzene  : —  Diazobcnzene  : — 

Alkaline:  red.  Alkaline;  orange. 

Acetic  acid :  yellow.      Acetic  acid ;  orange. 
1 
Diazonaphthalene  ; —  |  Diazonaphthalene  ;— 
Alkaline:  btnishred.      Alkaline:  6/M/v7/ref/. 
Aceticacid:  yeUoiv.      Acetic  acid  :  bluish 
red. 


-A.  L. 
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Disazo  Colouring  Matters  and  Telrazo  Colouring  Mailers 
Zeils.  f.  an'.'.'w.  C'Iumu.  I8S!I,  in— 52. 

TiiK  sulplionic-conipounds  of  aniidopheiioN  combine  with 
a-naphlhj'liimine  ami  form  compoumls  of  the  general 
formula — 


fN  = 
C,1I.:..JS(V,I 
[(til 


These  bodies  beinir  n^aiii  diazotiseil  und  eoupleil  »illi  ulplia- 
aiid  beta-naphtholsulphonic  acids  produce  eolnuriiij;  niatli-t'S 
showing  great  fastness  to  lighl  on  the  fibre. 

'I'll  prepare  these  bodies  21  ■. I  kilos,  of  .sodium  aniido/i- 
)iheiLol  sulphonate  are  iliazolised  with  "  kilos,  of  sodium 
nitrite,  hydrochloric  acid  licini;  added  to  the  mixture  of 
these  two  compounds.  Then  '.'O  kilos,  of  iiaphthvlamine 
hydroebloride  are  added,  and  after  a  short  lime  tlie  new 
compound,  Cf,ll,(t)lI)^S(),,Il)N'  =  X  .  C,„H„Nir„  separates 
from tlie  solution.   At  ordinary  temperatures  the  comhiuatiou 


is  fiuishcd  in  several  days  ;  but  it  can  be  accelerated  by 
narminj;  from  40'--5()''  C.  As  soon  as  a  sample,  after 
filtration  and  some  staudiuj;,  docs  not  produce  any  more 
colouriujj;  matter,  the  dark  jrreen  precipitate  is  filtered  and 
washed.  It  dissolves  in  sulpliurie  acid  witli  a  dark  violet, 
in  ammonia  with  a  hrownHiranj^e  colour.  'I'lie  precipitate 
is  dissolved  in  10  kilos,  of  ummonia  of  17  per  cent.,  and  to 
this  solution  7  kilos,  of  auunonia  are  ailded.  'I'lie  mixture 
is  poured  into  hydrochloric  acid  which  is  cooled  with  ice. 
'I'he  diazo-coinpounil  thus  formed  has  a  pure  brown  c<»lonr 
and  is  treated  with  38  kilos,  of  H.  salt.  The  eolourinp; 
mutter  obtained,  forms  a  black  precipitate.  It  ilissolves 
in  sulphuric  acid  with  a  bine  colour,  and  dyes  wool  violet 
to  violet-black.  Similar  dye-stutfs  are  obtained  from 
amidophcnol  sulphonicacid,  a-nai>litliylaniine,  and  Kelijitl'er's 
beta- anil  alpha- (Neville  and  W'inlo's)  naphlholsnlphoiiic 
acid,  and  from  amido-ortlm-cresol-  and  amiilo-para-cresol- 
sulphonic  acids.  The  following'  table  shows  the  reactions 
of  the  eresol  derivatives  : — 


Colouring  Mattors  from 
Amido-ortho-cresolsulphouic  Acid  with 

Colouring  JIatters  from 
Amido-para-crcsolsuijdionic  Acid  with 

Properties. 

SchalT.r's 

Beta-uaphthol 

Monosulphonie 

Acid. 

R.  Salt. 

Neville  and 

Winter's 

Alphu-najihtliol 

Monosulphouic 

Acid. 

Sclmffer's 
Betanaphthol 

Monosulphonie 
Acid, 

R.  Salt. 

Neville  and 

Winter's 

Alpha-naphthol 

Monosulphonie 

Acid. 

C/'olour  of 
powder. 

Colour  of 
solution. 

Colour  of 
solution  in 
ammonia. 

Colour  ot 

solution  in 

hydrochloric 

acid. 

Action  of 
concentrated 
sulphuric  acid. 

Greenish-blnck 

o'  a  metallic 

lustre. 

Eed-violot. 
Blue-violet. 

Bed-violet. 
Dark  green. 

Brownish-violet 

of  a  metallic 

lustre. 

Blue-violet. 
Blue. 

Bluc-vjolct. 
Dark  green. 

Brownish-black 

of  a  nictuliic 
lustre. 

Bluc-vio!i-l. 
Red-viulct. 

Red-violet. 
Dark  Rrccn. 

Greenish-black 

of  a  metallic 

lustre. 

Blue-violet. 
Blue. 

Dark  violet 
precipitate. 

Dark  preen. 

Dark  brown 
of  a  bronze 
iippeamnce. 

Bluc-violct. 
Blue. 

Violet 
precipitate. 

Dark  RTcen. 

Dark  green 

of  a  metallic 

lustre. 

Violet. 
Blue. 

Violet. 
Dark  green. 

-A.L. 


PATENTS. 


Improrements  in  the  Manufacture  of  Colouring  Matters. 
il.  II.  Leigh,  London.  From  K.  (i.  Williams,  Albany, 
U.S.A.     Eng.  Pat.  1593,  February  2,  1888.    6d. 

PiiKNYi.ESE  diamine  and  its  homologucs  when  diazotised 
and  combined  with  resoreinoi,  a-naphthol,  the  phenols, 
benzoic  and  the  hydroxy- benzoic  acids  and  their  substitution 
produclH,  forms  colouring  matters  soluble  in  alkalis,  but 
insoluble  in  dilute  acids  ;  when  eondnned  with  aniline  and 
its  homologues,  5-uaphthol,  the  naphthylamines  and  their 
substitution  products,  the  colouring  matters  formed  are 
insoluble  both  in  alkalis  and  dilute  acids.  On  combining 
it,  however,  w  ith  the  sulphonie  acids  of  amines,  amides  and 
phenols,  the  colouring  matters  produced  are  very  soluble  in 
dilute  alkali  -,  and  are  also  partially  soluble  in  water.  The 
following  example  illustrates  the  method  of  applying  the 
invention  :  11)8  lb.  of  phenylenediamine  or  the  equivalent 
weight  of  one  of  its  homologues  are  dissolved  in  180  lb.  of 
water  and  70  lb.  of  hydrochloric  acid  of  22'  B.  After  cooling 
the  solution  to  —10"  a  solution  of  14  lb.  of  nitrite  of  soda 
in  70  lb.  of  water  are  slowly  added,  the  temperature  not 
being  allowed  to  rise.  A  clear  reddish-brown  solution 
results,  which  is  run  into  22  lb  of  resoreinoi,  and  120  lb.  of 
sodium  acetate  dissolved  in  1,000  lb.  of  water.  A  brown 
colouring  matter  is  at  once  precipitated,  and  the  reaction  is 
completed  when  all  the  free  mineral  acid  is  taken  up.  After 
filtering  and  purifying  in  the  usual  manner,  the  colouring 
matter  is  obtained  in  the  form  of  a  reildish-brown  powder, 
insoluble  in  dilute  acids  or  water,  but  soluble  in  alkalis. 

— T.  A.  L. 


Improvements  in  the  Miinufacinrc  of  Culouriiiy  Substances 
by  the  Ueaclinu  of  Aromatic  Hydrazine  Sulphonie  Acids 
on  Retenei/uinonc.  W.  P.  Thompson,  Liverpool.  From 
The  Aetiengesellschaft  fiir  t'hemisehe  Industrie  Rheinau, 
Gcrmauy.     Eng.  Pat.  4217,  Match  19,  1888.     6(/. 

It  has  not  hitherto  been  possible  to  condense  retenequinone 
with  the  aromatic  hydrazines.  Condensation,  however, 
takes  place  when  sulphonie  acids  of  the  latter  are  used. 
These  are  obtained  by  reducing  the  diazo-eompounds  of 
amido-sulphonic  acids  with  stannous  chloride  or  sodium 
sulpl'.ite.  The  hydrazines  of  the  following  compounds  all 
form  colouring  matters  when  condensed  with  retenequinone. 
Siiiphanilic  acid,  m-amido-benzene  sulphonie  acid,  o-tolui- 
dine-p-sulphonie  acid, /)-toluidine-o-sulphouic  acid,  xylidine 
sulphonie  acid  (from  commercial  m-xylidine),  eumidine 
sulphonie  acid  (from  pseudocuniidine),  a-naphthyiamine 
sulphonie  acid,  3-uaphtliylamine  sulphonie  acid  (Ger.  Pat. 
22,547),  ;8-naphthylaniine-5-suliihonic  acid,  benzidine 
disulphonic  acid,  and  benzidine-suIj)hone  disulphonic  acid. 
The  method  employed  is  as  follows:  26  4  kilos. (1  mol.)  of 
retenecjuinone  and  .37 '0  kilos.  (2  mol.)  of  ])henylhydrazine 
liulphonic  acid,  are  boiled  in  a  sufficient  quantity  of  water 
until  a  clear  red  liquor  results.  This  is  then  neutralised 
with  soda  and  the  colouring  matter  salted  out.  The  shades 
obtained  with  the  different  sulphonie  acids  vary  from 
orange-red  to  blu'sh-red,  and  are  fast  to  soap.  Both  wool 
and  silk  completely  exhaust  the  dye-bath. — T.  A.  L. 
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Improvements  in  the  Manufacture  of  Nitrow  Compounds, 
and  of  Colourimj  Matters  therefrom  suitable  for  Dyeing 
and   Printipg.    '  T.   Y.   Jolinson,   Loudon.     From    The 
liailische    Anilin    und   Soda   Fabrik,    Ludwigshafen-on- 
the-Rhine,     Germany.       Eug.    Pat.    4476,    March    23, 
1888.     6(/. 
Bluj:  colouring  matters  are  formed  by  condensing  a-naph- 
thylaraine   and  its  secondary  or  tertiary  aliiyl  derivatives 
•n-i'th    the    nitroso   compounds    of     dimethyl    and    diethyl 
wi-amido  phenols.     The  latter  are  formed  by  dissolving  the 
dimethyl  or  ethyl  m-amido  phenol  in  three  times  its  weight 
of  strong  hydrochloric  acid,  cooling  to  0°  and  :ulding  -.5.3 
or  -44  parts  respectively  of  96  per  cent,  sodium  nitrite  in 
about  twice  its  weight  of  water,  care   being  taken  to  keep 
the  temperature  at  0°.     The  nitroso  compound  separates  as 
the    hydrochloride    in   the    form   of    a   yellow    crystalline 
substance  soluble  in  water.     The  base  can  be  obtained  by 
careful  neutralisation  with  an  alkali    and   extraction  with 
benzene  or  chloroform.     The  following  is  an  e.Kample  of 
tho  method  employed  for  obtaining  blue  colouring  matters, 
a  Naphthylamine "hydrochloride  is  mi.xed  with  four  times 
its  weight  of  glacial  acetic  acid,  and  twice   its  weight  of 
water.     This  mixture  is  heated  to  60°  in  an  enamelled  pan, 
and  one  part  of  the  nitroso-diethyI-«i-amido  phenol  hydro- 
chloride is  gradually  added  under  constant  stirring.     The 
temperature  is  then  raised  to  100°  until  the  blue  colour  does 
not  increase  in  intensity,  wdieu  the  melt  is  cooled  to  .3u°,  and 
mixed  widi  two  parts  by  weight  of  water  which  precipitates 
the  colouring  matter.     To  render  it   soluble  it  is  converted 
into   a   sulphonic   acid   by   dissolving   it  in  eight  timesits 
weight  of  warm  concentrated  sulphuric  acid,  and  pouring 
the  mi.Tture  into  the  same  weight  of  water,  after  which  it 
it   filtered,  washed  with  sodium  sulphate   solution,   pressed 
and   dried.     The   colouring   matter  obtained  from  ethyl-a- 
nnphthylamine  requires  to  be  salteil  out  by  means  of  chloride 
of    zinc   and   salt.       The   colouring   matters   produced   as 
above  are  basic,  and  dye  animal  fibres  directly  in  a  neutral 
or  sliahtly   acid  bath.     Vegetable   fibres   require  a  tannin 
raordaut.     The    shades    proiluced    are    similar    to   those  of 
methylene  blue. — T.  A.  L. 


needles.  The  new  acid  differs  from  that  described  in  the 
Ger.  Pat.  40,.571  by  not  forming  "  Brilliant  yellow  "  when 
treated  with  nitric  acid.  By  acting  on  it  with  the  diazo- 
compounds  of  diphenyl,  ditolyl,  stilbene,  &c.,  blue  dye- 
stuffs  are  formed  which  dye  unmordanted  cotton  from  a 
soap-bath.— T.  A.  L. 


Improvements  in  Colour  Mixers.     A.  F.  Wenger,  Hanley. 

Eng.  Pat.  5234,  April  9,  1888.  8d. 
The  vessel  containing  the  colouring  matter  is  basin-shaped, 
open  at  the  top,  and  turns  on  trunnions  near  its  base, 
so  that  it  may  be  swung  over  and  emptie<l  when  necessary ; 
at  the  bottom  may  be  a  steam  space  for  heating  its  contents. 
In  it  is  a  pear-shaped  muller  revolving  about  an  axis 
inclined  at  about  45'  to  the  horizontal,  and  having  motion 
communicated  to  it  by  means  of  a  pair  of  bevel  cogs  from 
a  short  shaft  bearing  a  fast  and  loose  pulley  ^  the  whole 
of  this  arrangement  is  carried  by  a  frame  working  on 
trunnions,  so  that  the  muller  may  be  lifted  out  of  the  basin 
when  requisite.  To  fiicilitate  this,  from  one  side  of  the 
frame  springs  a  lever  carrying  a  couuterweight,  shding 
upon  it,  and  capable  of  being  fixed  at  any  point  by  means 
of  a  set  screw ;  this  le-ver  is  hinged  at  the  point  where  it 
joins  the  frame,  so  that  it  can  be  moved  over  until  it  is  on 
the  same  side  of  its  fulcrum  as  the  muller,  thereby  in- 
creasing the  pressure  on  the  latter.  The  muller  is  provided 
on  its  upper  side  with  an  adjustable  scraper  parallel  to 
its  surface,  which  removes  any  colouring  matter  clinging  to 
it,  and  prevents  it  creeping  on  to  the  axle, — B.  B. 


The  Manufacture  of  a  New  a-Naphlhol  Disulphonic  Acid. 
C.  D.  Abel,  Loiidon.  From  The  Actiengesellschaft  fvir 
Anilin  Fabrikation,  Berlin,  Germany.  Eng.  Pat.  462.i, 
March  26,  1888.     Ijd. 

WiiKN  naphthalene  is  treated  with  fuming  sulphuric  acid 
below  100°,  and  subsequently  with  nitric  acid,  two  nitro- 
uaphthalene  disulphonic  acids  are  formed,  which,  on 
reduction,  yield  araido  acids,  whose  sodium  salts  differ 
in  solubility.  The  less  soluble  one  corresponds  to  the 
o-naphthol  disulphonic  acid  of  Ger.  Pat.  40,571,  and  the 
solution  when  filtered  yields  crystals  of  a  new  amido- 
naphthalene  disulphonic  acid  when  bydrcchloric  acid  is 
added.  20  kilos,  of  naphthalene  are  dissolved  in  100  kilos, 
of  fuming  sulphuric  acid  containing  23  per  cent,  of 
sulphuric  anhydride  at  a  temperature  Dot  exceeding  60°. 
14  kilos,  of  nitric  acid  of  45"  li.  are  then  added  at  a 
temperature  below  40°,  and  uiuler  constant  agitation. 
When  the  reacdon  is  complete  the  melt  is  dissolved  in 
water,  limed,  and  the  filtered  solution  concentrated.  The 
uitro-naphthaleue  disulphonic  acids  are  then  reduced  with 
iron  and  sulphuric  acid,  and  converted  into  the  calcium 
salts  by  boiling  with  milk  of  lime.  The  filtered  solution 
is  decomposed  nith  sodium  carbonate,  and,  after  filtering, 
the  solution  of  the  sodium  salts  of  the  amido-naphthalene 
disulphonic  acids  is  evaporated  to  crystallisatiou.  The 
filtrate  on  treatment  with  an  excess  of  hydrochloric  acid 
yields  crystals  of  the  acid  sodium  salt  of  a  new  amido- 
naphthalene  disulphonic  acid,  which  is  purified  by  crystal- 
bsiiig  it  from  five  parts  of  boiling  water,  when  it  separates 
in  long  white  needles  having  the  composition  — 

C,„H,NH,(S(),M)SO,Na  +  H.O. 

When  distilled  with  lime  o-naphthylamine  is  produced. 
Its  diazo-compound  precipitates  in  colourless  needles  and 
is  decomposed  by  boiling  with  water,  acidified  with 
sulphuric  acid,  into  the  new  a-naphthol  disulphonic  acid,  of 
which    the    sodium    salt    crystallises    iu    long    colourless 


Improvements  in  the  Manufacture  of  Colouring  Matters. 
H.  H.  Leigh,  London.  From  K.  G.  Williams,  Albany, 
U.S.A.     Eng.  Pat.  54U4,  April  11,  1888.     id. 

Red  and  bluish-red  colouring  matters  which  dye  unmor- 
danted cotton  from  a  soap-bath  are  formed  by  the  action  of 
tetrazo-diphenyl  and  its  homologues  and  sulphonic  acids  on 
dihydroxytolueue,  its  homologues,  substitution  products, 
and  sulphonic  acids.  28  lb,  of  benzidine  sulphate  sus- 
pended in  200  lb,  of  water  and  25  lb.  of  hydrocldoiic  acid, 
22°  B.,  are  diazotised  at  a  low  temperature  with  14  lb.  of 
sodium  nitrite  in  70  lb.  of  water,  and  the  solution  is  then 
added  to  28'4  lb.  of  orciuul,  100  lb.  of  sodium  acetate, 
and  10  lb.  of  caustic  soda  dissolved  in  100  gallons  of  water. 
The  brown  precipitate  formed  after  15  hours  is  filtered  off, 
washed,  and  dried. — T.  A.  L 


Ncio  Blue  Colouriyig  Matters  and  in  the  Manfacture  of 
the  same.  S,  Pitt,  Sutton.  From  Leopold  Casella  and 
Co.,  Frankfort- on  -  the  -  Maine,  Germany.  Eng.  Pat. 
5852,  April  19,  1888.     4rf. 

The  p-nitroso  derivatives  of  secondary  and  tertiary  amines 
combine  with  diphenyl-m-plienylcuediamine,  or  its  homo- 
logues, with  the  formation  of  blue  colouring  matters. 
2  parts  by  weight  of  nitrosodimethylaniliae  hydrochloride 
are  heated  in  alcohol  or  other  solvent  with  1  part  of 
dipheuj  l-w'-phenj'lenediamine,  or  a  corresponding  amount 
of  one  of  its  homologues.  When  the  reaction  is  complete 
the  melt  is  diluted  with  water,  filtered,  and  the  colouring 
matter  salted  out.  The  dye-stuff  is  more  violet  if  less  of 
the  nitroso  compound  l)e  used.  It  dissolves  in  strong 
sulphuric  acid  with  a  black  shade,  and  dyes  wool,  silk,  and 
mordanted  cotton  a  dark  blue,  which  is  fast  to  washing. 

— T.  A.  L. 


Manufacture  of  Blue  Colouring  Matters.  C.  D.  Abel, 
London.  From  The  Actiengesellschaft  fur  Anilin 
Fabrikation,  Berlin,  Germany.  Eng.  Pat.  5909,  April  20, 
1888.     firf. 

Benzidine,  tolidine,  diamiilo-stilhene,  and  the  methyl,  or 
ethyl  ether,  of  diamido-dipheiiol,  when  diazotised  and 
combined  with  a-naphthol  disulphonic  acid  (Eng.  Pat. 
4625  of  1888,  see  above),  gives  rise  to  blue  colouring 
matters,  which  dye  unmordanted  cotton  more  evenly  and 
stronger  than  those  at  present  on  the  market.  A  bluish- 
viulet   dye-stuff   is   obtained   in   the   following  manner  ; — 
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21  kilos,  of  (liaQiido-stilbene  are  dissolved  in  58  kilos,  of 
nydrouhloric  iicul  and  l.OOi)  litres  of  wilier,  diii/.oiised  by 
meuns  of  H  kilos,  of  sodium  nitrite  in  50  litres  of  wiitir, 
and  lidded  to  ii  solution  of  35  kilos  of  soilium  o-iupluliol 
disnlphoiiate,  and  41  kilos,  of  sodium  acetate  in  I.IHIO  litivs 
of  water.  The  intermediate  eomiiound  tlius  fornud  is  again 
combined  with  an  alkaline  solmion  of  .tj  kilos,  of 
o-naphthol-disulphonie  acid.  The  mixture  is  allowed  tj 
stand  for  some  hours,  then  heateil,  and  the  colouring 
mailer  formed  is  salted  out,  filter-presiicd,  and  dried.  The 
second  molecule  of  the  sodium  a-napluhol-disulphonate  in 
the  above  example  nmv  be  replaced  by  s:ilts  of  a-  and  0 
naphlhol,  their  mono-  and  ilisulphonie  aeiils  with  the 
formation  of  similar  bluish-vinlet  dye-slufVs.  The  diiiinido- 
stilbene  may  also  be  replaced  by  an  e(|iiivaUnl  quantity  of 
its  sulphonic  aciil,  of  benzidine,  o-tolidine,  diauisidine,  or 
diphenetidine — 

NH,(OC.Hs)C6ll3  -  C6Ha(0C.,Uj)NU.,. 
The  colouring  matter  from   dianisidine   dyes  a  very  green 
shade  of  blue. — T.  A.  L. 


Manufacliire  nf  Azo  Colonriiiy  Miitlcrx.  C.  D.  Abel, 
London.  From  The  Actiengesellschaft  I'iir  Aniiin 
Kabrikation,  IJerlin,  Germany.  Eng.  I'at.  5910,  .\pril  20, 
1888.  6rl. 
Hv  combining  the  new  o-naphtliol  disulphonic  acid  (Eng. 
Pat.  4G25  of  1888,  sre  previous  page)  with  diazo  compounds, 
colouring  matters  are  obtained  which  dye  red,  brow  n,  viulel, 
and  bluish-black.  15-75  kilos,  of  xylidine  hydroebloriiie  arc 
dissolved  in  100  litres  of  water  anil  12  kilos,  of  hydrochloric 
acid,  and  diazotise  1  with  H'J  kilos,  of  sodium  nitrite  in  50 
litres  of  water.  The  diazo  solution  is  poured  into  700  kilos. 
of  water  containing  ;)4-8  kilns,  of  the  sodium  salt  of  the  new 
a-naphthol  disulphonic  acid,  the  solution  being  kept  alkaline 
with  sodium  carbonate  until  tlie  reaction  is  complete.  The 
dye-stuff  formed  is  salted  out,  pressed,  and  dried.  It  dyes 
wool  yellowish  red  from  an  acid  bath.  The  following  are 
the  various  shades  obtained  from  different  amines  and  their 
sulphonic  acids: — Cuinidiue  dyes  red;  o-naplithylaniinc, 
brown  ;  fl-naphthylamiiie,  red-brown  ;  aiuido  azo-beuzene 
or  toluene  dye  brown;  naphtbionic  acid  dyes  brownred  ; 
3-naphtbylaniine-;3  sulphonic  acid,  red;  sulphanilic  acid 
azo-o-napthylaniiiie,  brown ;  j8-iiaph'.hylaniine-osulphonie 
acid-azo-o-naphlhylamine,  brown;  a-naphthylamine  disul- 
phonic acid-azo  a-naphthylamine,-  red-viol;;t  ;  and  ;8-uaph- 
thylamine  disulphonic  acid  G-azo-o  naphthvlamiue,  bluish- 
black.— T.  A.  I,. 


Imprnvemmti  in  the  ilanufaclure  of  Colourhii/  Matters. 
H.  H.  Leigh,  London,  trom  R.  G.  Williams,  Albany, 
r.S.A.  Eng.  Pat.  674.3,  May  0,  1888.  6(/. 
This  is  an  cxti-nsion  of  Kng.  Pat.  5J04  of  1888  (page  280), 
and  ]irovides  for  the  proilnetion  of  colouring  matters  by 
combining  one  molecule  of  tetrazodipheiiyl,  its  houiologues 
and  .-ubstilution  products,  with  oiii'  niolecule  of  dihydroxy- 
toliiene,  its  honadogues  or  snbslitnlioii  proilucts,  and  after- 
wards with  another  molecule  of  a  ditt'cieiit  diliydroxy  ileriva- 
tive  or  substitation  product  of  toluene  or  its  honiologues. 
The  colouring  inaltei-s  as  above  dye  nnmordauted  cotton 
in  an  alkaline-bath,  and  the  colours  are  fast  to  soap. 

— T.  A.  L. 


Imprnreil  Process   nr   Method  for   ejfeclinii  the  Srpdriitiiiii 

nf  Isomeric   Xylidities  fnun    Commerriiil    Xi/liiliuc   in   a 

I'lire   Slate  for    the   I'roiluction  if  <  'iiloiiriini   Mailers. 

L.    Liinpach,    Manchester.       Eng.    I'at.    6^'J'J,  May   9, 

1888.     6(1. 

TiiK  method  depends  upon  the  fact  that  when  crude  xylidine 

is  treated  with  acetic, acid  only  m-xylidine  (ClL|:CH:i:NH,,= 

1:3:4)    forms    a    solid    acetyl   compound.       The    following 

example  is  given  to  show  the  method  employed  :   121  grms. 

of  commercial  xylidine  are  treated  with  :M  grms.  of  lou  per 

cent,  acetic  acid  and  allowed  to  stanil  for  24  hours.    Crystals 

separate   out   which    consist    of    pure    m-xylidiue    acetate 

which  can  be  converted  into  the  base  by  known  methods. 


The  mother  liquors  are  trcate  1  with  hydrochloric  acid,  and 
after  standing  3 — 4  days  about  20—25  per  cent,  of;;  xylidine 
separates  out  as  hydrochloride.  T'he  filtrate  from  this 
contains  principally  derivatives  of  (j-xylidine. — T.  A.  L. 


Improrcrnents  in  the  Process  for  the  Manufacture  of  Azo 
Colouriiii)  Matters.  H.  U.  Leigh,  London.  En  m  1{. 
G.  Williams,  Albany,  U  .S. A.  Kng.  Pat.  15,054, Dctober 30, 
1888       Cii. 

ri:rit.izo-i)iriiENVL  or  one  of  its  honiologues  is  combined 
with  two  molecules  of  "  a  siilpho  acid  of  diazo-amido-bcii- 
zene*  or  its  hoiiudogues  "  and  two  inoleenlcs  of  an  amine  or 
a  phenol  are  then  substituted  for  the  two  molecules  of  the 
"  diazo-amiilo-benzene  t.uIi>ho-acid  "  einplo}  cd.  The  follow 
ing  are  llie  aniines  employed  :  aniline,  its  alkyl  deri\'ativcs, 
honiologues  and  snljilioiiic  acids,  tile  naiilithylaniines  and 
their  sulphonic  acids  The  phemds  nientiom  d  are  :  phenol 
and  crcsol,  the  naphthols,  n'son'inol,  oreiiud,  dioxy-naph- 
thalene  and  sulphonic  acids  of  all  the  preceding.  It  is  to  be 
noted  that  the  colours  obtained  by  this  method  are  identical 
with  those  described  in  Eng.  Pat.  tit'>87  of  1887  (this 
.loiirnal,  1888,4.30),  which  claims  thecombin  ition  of  tetrazo- 
diphenyl  and  its  homologues  with  the  sul])lionic  acids  of 
amido  azo-bcuzene,  and  subseipient  rcpbu'i'inent  of  t  esc 
latter  by  amine.s  and  phenols.  The  following  examples  ;ire 
given  ill  the  present  invention.  To  obtain  Congo-red,  2,S  lb. 
of  benzidine  sulphate  are  diazotised  and  the  solution  is  run 
into  G'>  lb.  of  the  sodium  salt  of  the  "  sulplio-acid  of  diazo- 
auiido-benzene,"  and  GO  lb.  of  sodium  acetate  dissolved 
in  50  gallons  of  water.  The  eoni[)Oiiiid  separates  as  a 
brown  fiocculent  precipitate,  ;iiid  is  kept  stin'ed  for 
1\  hours.  It  is  llicii  run  iiit-)  a  solution  of  55  lb.  of 
sodium  naphtbionaie  and  G)  lb.  of  sodium  acetate  dis- 
solved in  200  gallons  of  water  with  constant  stirring, 
which  is  continued  for  12  hours.  The  colour  is  then 
filtered  off  "  and  convert'  d  into  its  soda  salt."  If  in  the 
above  example  ,31'2  lb.  of  tolidine  sulphate  lie  employed 
in  place  of  the  b..*nzidiiie,  the  colour  known  as  Beuzo- 
purpurin  is  obtained.  Congo  4  U.  is  obtained  in  a  similar 
manner  by  using  tolidine  and  replacing  one  of  the  two  mole- 
cules of  sodium  naplithionate  hv  one  molecule  of  resorcinol. 

— T.  A.  L. 


VI.-DYEING,  CALICO  PRINTING,  PAPER 
STAINING,  AND  BLEACHING.- 

PATENTS. 
Improcements  in  Immersion  Rollers  used  in  Printiny,  Dtjeing. 
Iileachin(jy    Siziny,  or  other   like    Purposes.     T.  Winter, 
Hlackhuru.     Eng,  Pat.  1357,  January  30,  188H.     hd. 

I.M.MiiiisniN  rollers  constructed  as  heretofore  have  a  soliil 
core  or  centre,  or  solid  core  with  corrugated  circumference. 
In  this  invention  the  solid  core  is  dispensed  with.  End 
pieces  or  flanges  have  secured  to  tlicni  aseries  of  laths  or 
strips  of  copper,  brass,  or  other  niel:il  placed  so  as  to  radiate 
from  a  comiuon  centre.  These  laths  aie  strengthened  by 
supports  placed  at  intervals  of  their  length.  The  warps  or 
other  material  under  op»  ration  arc  wound  on  the  outside 
edge  of  the  laths  so  that  the  dye  or  size  is  better  able  to 
permeate  through  the  material  than  when  wound  on  solid 
rollers.— W.  E.  K. 


Improcements  reldfiity  to  the    Wasiiing   or   Scouriny   and 

Futlinij  of  Cloth  and  similar  Matet  ials.     E.    F.    and  M. 

Ii.  Uohart,  Paris,  France.     Eng.  Pat.    14G4,  .faniK.ry  .'U, 

18Sf.     Grf. 

The   fatty   or   greasy   matters   contaiued    in    woollen   and 

similar  stuffs  are  rendered  saponifiable  by  ti-eatment  with 

alkaline  hydrosulphides  ;  tlic^  hyilrosulphide  is  decomposed, 

the  sulphur  combining  with   the  fiitty  matter,  and   the  base 

•  The  preparation  of  this  body  is  not  descriljcd  in  the  patent. 
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dissolviDg  the  compound  so  obtained.  In  the  case  of  cloth 
the  operation  takes  place  in  the  fulling  machine.  The 
piece  is  washed  with  pure  -n-ater,  left  to  dry  for  about 
24  hours,  then  introduced  into  the  fulling  machine,  into 
which  the  hydrosulphide  is  admitted  in  a  thiu  jet.  The 
formation  of  soap  is  almost  instantaneous  ;  one  or  two  kilos, 
of  hydrosulphide  at  20°  B.,  diluted  to  2' — 3^  B.,  is  sufficient 
for  each  piece  of  30  metres.  Sometimes  it  is  necessar}-  to 
add  a  certain  proportion  of  olein  to  the  fulling  machine, 
preferably  before  the  hydrosulphide  is  admitted.  The 
cloth  should  be  frequently  "  tried,"  and  the  addition  of 
olein,  hydrosulphide  and  water  regulated  according  to 
circumstances  ;  if  the  piece  be  too  greasy,  hydrosulphide  is 
to  be  added,  or  olein  if  not  sufficiently  greasy,  water  being 
admitted  when  the  soap  is  in  too  thick  a  paste  or  the  cloth 
too  dry. 

After  this  operation  the  cloth  is  rinsed  in  water  and 
soaked  in  a  solution  of  carbonate  of  soda,  the  strength  of 
which  varies  according  to  the  more  or  less  greasy  state  of 
the  cloth ;  finally  it  is  well  washed  in  flowing  water. 
Either  monosulphides  or  polysulphides  may  be  used,  pro- 
vided they  be  saturated  with  sulphuretted  hydrogen,  and 
the  process  is  applicable  to  the  washing  of  greasy  wool  and 
the  scouring  of  woollen  thread  or  fabric  as  well  as  in  the 
fulling  of  woollen  stuffs. — E.  B. 


tiuprovctnents  in  Apparatus  ft)T  Washiiu/,  Cleansing, 
Dyeivy  or  Sleeping  Fabrics  and  other  like  Purposes. 
W.  P.  Thompson,  Liverpool.  From  A.  Doulceron  and 
E.  van  ileerbeeck,  Ixelles-lez-Bruxelles,  Belgium.  Eng. 
Pat.  3232,  March  2,  18S8.     8d. 

The  apparatus  consists  of  a  revolving  perforated  drum, 
made  of  copper  or  other  material,  which  contains  the 
clothes  or  fabrics  to  be  washed,  cleansed,  dyed,  &c.  The 
lower  part  of  this  drum  rotates  in  a  pan  or  receptacle, 
preferably  covered  in.  containing  the  washing  or  other 
liquid,  and  the  remainder  of  the  pan,  not  filled  with  liquid, 
is  filled  with  steam  or  vapour.  The  pan  is  heated  by  a 
fire  placed  underneath.  The  form  of  the  drum  is  cylindrical 
in  cross  section  about  the  middle  of  its  length,  but  its  ends 
are  closed  by  truncated  cones.  Besides  the  use  for  domestic 
purposes,  it  is  stated  the  apparatus  can  find  useful  appli- 
cation in  connexion  with  bleaching,  dyeing,  tanning,  hat- 
making,  glove-making,  leather  dressing,  &c.  A  drawing  is 
given. — E.  B. 


Improvemenis  in  Dyeing  Apparatus.    W.  Mycock,  Stockport. 
Eng.  Pat.  .3490,  March  7,  1888.     M. 

This  invention  relates  to  the  dyeing  of  fabrics  which  have 
to  be  immersed  successively  in  a  number  of  dye- vats,  and  in 
particular  to  indigo  dyeing  of  cloths  printed  with  resist 
pastes,  an  operation  usually  performed  by  hand.  The  vats 
are,  by  preference,  arranged  as  nsual  side  by  side  in  line, 
but  this  order  may  be  varied.  The  cloth  is  fixed  in 
rectangular  hooking  frames  in  thf:  usual  way.  Extending 
over  the  row  of  vats  is  a  carriage  movable  ou  girders  and 
fitted  with  lifting  appliances  for  raising  or  lowering  a 
dip-frame,  to  or  from  which  the  cloth  frames  can  he 
attached  or  detached  by  means  of  self-acting  catches.  By 
this  arrangement  the  series  of  frames  can  be  lifted,  the 
cloth  held  in  the  air  for  the  time  requisite  for  the 
oxidation  of  the  indigo,  and  the  carriage  then  ruu  forward 
and  the  frames  dropped  into  the  next  succeeding  vats. 
After  the  cloth  frames  have  been  immersed  they  are 
unhooked  from  the  carriage  and  the  latter  is  ruu  back 
ready  for  the  next  lift  of  cloth  frames. — W.  E.  K. 


Improvements  in  Machinery  or  Apparatus  for  Washing  or 
(Cleansing  Wool  or  other  Fibrous  Materials.  J.  and  E. 
W.  Felrie,  Rochdale.  Eng.  Pat.  4786,  March  29, 
1888.     8rf. 

The  improvements  relate  to  the  mechanism  in  use  for  the 
transfer  of  the  washed  wool  from  the  trough,  where  it  has 
been  cleansed,  to  the  squeezing  rollers,  as  described  in  Eng. 


Pats.  43  of  1874  and  42B1  of  1880,  and  also  to  the  method 
of  conveying  wool  from  the  trough  to  the  squeezing  rollers 
when  these  are  placed  in  proximity  to  the  trough,  not  being 
submerged  in  the  same,  but  with  the  bottom  roller  placed 
below  or  partially  below  the  level  of  the  water-line  in  the 
trough.  The  improvements  dis]iense  with  the  fixed  grid 
and  its  siipport,  and  the  upper  vibrating  rake,  described  in 
Eng.  Pat.  43  of  1874,  and  replace  these  appliances  with 
a  vibrating  rake  armed  with  one  or  more  rows  of  prongs,  by 
which  the  wool  is  conveyed  to  the  fall  plate  and  thence  to 
the  squeezing  rollers.  This  vibrating  delivery  rake  may  be 
combined  with  the  ordinary  swing  or  vibrating  rake  and 
actuated  by  similar  mechanical  arrangement.  In  the  case 
where  the  squeezing  rollers  are  placed  above  or  proximately 
above  the  water-line  in  the  washing  trough,  the  double- 
headed  rake  described  in  Eng.  Pat.  4261  of  1880  is  replaced 
by  a  single  adjustable  vibrating  rake  held  by  a  jointed 
radial  rod  with  a  check  or  stop  motion  at  the  point  of  delivery, 
more  effectually  delivering  the  wool  on  to  the  slide  bars  or 
other  travelling  appliances  used  for  conveying  the  same  to 
the  squeezing  rollers.     A  drawing  is  given. — E.  B. 


A  Composite  Indigo  Dye.  La  Societe  L.  Durand.  Huguenin 
et  Cie.,  Bale,  Switzerland.  Eng.  Pat.  1.5,496,  October  27, 
1888.     id. 

This  invention  describes  the  employment  of  rindopheno 
(C,sH,6N„0)  (Eng.  Pat.  1373,  1881)  as  a  diluent  for  indigo 
thereby  effecting  a  considerable  saving  in  cost  and  time 
without  impairing  the  fastness  of  the  colour.  The  method 
employed  is  as  follows  : — 1  kilo,  of  dry  powdered  indo- 
phenol  is  mixed  with  100  litres  of  water,  10  kilos,  of  indigo 
paste  (containing  20  per  cent,  of  dry  indigo),  10  litres  of 
sodium  bisulphite  of  39°  to  40°  B.,  2  kilos,  of  stannous 
chloride,  and  2,.')0U  kilos,  of  zinc  powder.  The  mixture  is 
agitated  for  an  hour  and  is  then  treated  with  8  litres  of 
caustic  soda  of  38°  B.  It  is  again  agitated,  and  on  the 
following  day  diluted  with  twice  its  volume  of  cold  water, 
jifter  vigorous  agitation  it  is  allowed  to  stand  until  clear 
and  may  then  be  used  for  dyeing  in  the  ordinary  manner. 
The  colour  of  the  goods  is  increased  10  to  15  per  cent,  by 
passing  them  immediately  after  dyeing  through  a  \  per 
cent,  solution  of  potassium  bichromate.  Indophenol,  when 
treated  by  itself  in  the  above  manner,  is  only  reduced  with 
diflBculty  and  dyes  a  violet-blue  colour  which  fades  to  a 
grejish-violet,  and  is  only  moderately  fast.  The  composite 
dye,  however,  behaves  exactly  like  indigo  and  resists 
moreover,  better  than  indigo  itself,  the  action  of  discolouring 
agents.     (Sec  also  this  Journal,  1889,  189.)— T.  A.  L. 


Improvements  in  the  Method  of  and  in  Apparatus  for 
Dyeing,  Scouring,  or  Washing  Wool  and  other 
Materials.  F.  E.  Anderson,  New  .Jersey,  and  S.  Hodgson, 
Mass.,  U.S.A.  Eng.  Pat.  17,271,  November  27,  1838.    8rf. 

This  method  of  dyeing,  &c.  cannot  be  properly  understood 
without  reference  to  the  drawings.  The"  staple  '"is  submerged 
and  subjected  to  the  intermittent  action  of  the  liquids  used, 
the  material  receiving,  at  the  same  time,  a  forward  impulse. 
A  receiving  hopper,  containing  a  toothed  drum  and  flushing 
mechanism,  is  connected  with  a  tube  having  an  upturned 
delivery  end  ;  the  tube  gradually  increases  in  diameter  from 
the  hopper  to  the  delivery  end.  Twenty-two  claims  are 
made. — E.  B. 


Improvements   in   Hollow   Perfoiated    Tubes  for    Dyeing, 
Bleaching,    or     otherwise     Treating      Yarns    in     Cops. 
H.  F.  Lippitt,   Providence,   U.S.A.     Eng.  Pat.    18,517, 
December  18,  1888.     8'/. 
This  invention,  which  relates  to  the  dyeing,  &c.  of  yarn  in 
cops  by  forcing  or  sucking  liiiuids  through  the  cops  when 
mounted     on     hollow    spindles,    is    an    improvement    on 
Graemiger's    U.S.   Pat.  368,715    of  1887.     The   improve- 
ment  consists  in  narrowing  or   contracting  the  spindle  in 
that  portion  of  its  length  which  is  adjacent  to  the  thickest 
portion  of  the  cop,  for  the  purpose  of  permitting  a  readier 
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passa^  of  liquid  where  the  cop  is  least  readily  traversed  by 
the  hleachiiif;  or  dvfiufj  liquor.  The  hollow  spindlr  is 
closed  at  its  upper  end,  has  perforations  in  its  wall  for  the 
passage  of  the  liijuiil  used,  and  at  its  lower  end  is  an  annular 
tlauge  on  which  the  cop  rests.     Dniwiiigs  are  given. 

— W.  E.  K. 


A  new  Mordant  for  Di/einy  Purposes.  K.  O.  Fankhauscr, 
Burgdorf,  ."Switzerland.  Kiig.  Pat.  18,717,  Dcceiubur  21, 
1888.  4i/. 
This  invention  relates  to  a  mordant  tcnncd  "  Funkhausine  " 
by  aid  of  which  cotton  and  other  fibres  can  be  dyed  direct 
"  without  reiiuiring  previous  boiling."  i'or  its  preparation 
100  parts  of  castor  oil  are  treated  with  20  parts  of  sulphuric 
acid  and  neutraliseil  with  soda.  Next,  7  parts  of  sumac 
extract  are  boiled  with  20  parts  of  "  olein  soap  "  and,  when 
eold,  well  stirred  into  the  castor  oil  preparation.  It  is 
claimed  that  cotton  or  ini.xed  fibres,  when  mordanted  with  this 
"  sumac-oil-soap,"  takes  up  dye-stuffs  readily. — W.  K.  K. 


/mprorciHCHts  in  Mtichincry  for  or  connected  with  the 
Oi/eini)  of  Textile  Mutters  in  Skeins.  P.  Haddan, 
London.  Prom  E.  Six-Scrive,  Toureiing,  France.  Eng, 
Pat.  I8,77B,  December  22,  1888.     Sd. 

This  specification  does  not  admit  of  suitable  abstractiou. 
It  describes  an  apparatus  for  supporting  the  skeins  of  yarn, 
immersing  them  in  the  dye-vessel,  and  constantly  turning 
them  during  the  operation  of  dyeing.  The  details  are 
illustrated  in  eight  drawings. — \V.  I'.  K. 


YII.-ACIDS,  ALKALIS,  AND  SALTS. 

A'otes  on  the   Reactions  in  the   Saljthiiric  Acid   Chauihers, 
A.  Sehertel.     Chem.  Ind.  12,  80—81. 

Lii.NGK  aiul  Naef  found  some  time  ago  (this  Journal,  1884, 
258),  that  the  oxidation  of  sulphurous  acid  is  veiy  energetic 
as  far  as  the  midille  of  the  first  chamber,  after  which  it 
rapidly  decreases.  The  percent;ige  of  sulphurous  acid  in 
the  gases  of  the  second  halt  of  a  chamber  is  nearly  the 
same  throughout.  When  the  gases  pass  from  one  into  the 
next  chamber,  an  energetic  reaction  sets  in  again,  which 
diminishes  as  soon  as  the  gases  pass  into  the  second  half 
of  the  chamber.  Sehertel's  observations  confirm  Lunge  and 
Naefs  results,  but  he  does  not  consider  their  explanation 
satisfactory.  He  thinks  that  the  mist  of  aitrnsosulphouic 
acid  in  the  second  half  "f  the  chamber  remains  uudccom- 
posed  owing  to  want  of  steam,  and  eonsei|uently  there  is 
a  scarcity  of  nitrous  acid  in  tl'.e  gases.  When  tliese  enter 
the  next  chamber,  the  fresh  steam  introducd  brings  about 
the  decomposition  of  the  nitrososulphonie  acid,  accompanied 
by  a  liberation  of  nitrous  acid,  which  latter  is  the  cause  of 
the  renewed  activity.  Gradually  a  mist  of  nitrososulphonie 
acid  is  again  formed,  and  thereby  a  partial  suspension  of 
the  reaction.  It  is  well  known  in  practice  that  the 
oxidation  of  sulphurous  acid  is  greatly  accelerated  by  an 
increaseil  admission  of  steam,  and  direct  gas  tests  bear  out 
the  practical  experience.  Nitrososulphonie  acid  is  a  much 
more  stable  compound  than  is  generally  supposed,  and 
requires  a  good  deal  of  steam  for  its  decomposition. 

A  portion  of  the  gases,  as  they  passed  from  the  first  info 
the  second  chamber,  was  passed  into  a  long  pipe  filled 
with  coke,  and  was  allowed  to  traverse  the  pipe  for  several 
weeks.  When  the  pipe  was  oi)encd  well-shaped  crystals 
of  nitrososulphonie  acid  were  found  on  that  side  of  the  coke 
which  faced  the  current  of  the  gases.  During  the  time  of 
the  experiment  the  aciil  fojmed  in  the  pipe  had  a  specific 
gravity  of  1'49.  This  interesting  |ihenomenon  is  quite 
compatible  with  Sehertel's  explanation  given  above,  and  it 
is  perhaps  possible  to  base  on  it  a  melhoil  for  accelerating 
the  sulphuric  acid  reactions. — S.  H. 


Ammonium  Salts  in  Stas.sfurt  Caniallite.     W.  Dichl. 
Cheni.  Zeit.  13,  64. 

I!y  distilling  carnallite  with  sodium  hydrate  a  quantity  of 
ammonia  was  found  in  the  distillate  equal  t  )  0-01  — 0-01.5 
per  cent,  of  ammonium  chloride. — .1.  W.  L. 


Change  of  Rotation  of  Tartaric  Acid  in  Mi.rcd  Solutions. 

K.  Pribram.  lier.  22,  6— 1 1. 
Oi'TiOAi.i.Y  inactive  substances  alter  the  amount  of  rotation 
of  tartaric  acid,  in  some  cases  annihilating  it  entirely  or 
even  producing  an  opposite  rotation.  The  aromatic  liydro- 
t'arboMs  have  a  spci-ial  intlucnee  in  this  direction.  Thus  a 
solution  of  2  grms.  of  tartaric  acid  in  40  ec.  of  ethyl  alcohol 
turns  the  plane  of  polaiisation  o  -^"  =  -i-  -STJ.  If  a 
solution  in  20  cc.  of  alcohol  and  20  cc.  of  benzcme  be  used 
the  rotation  becomes—  •411.  In  the  case  of  the  higher 
homologues  of  benzene  the  effect  is  still  more  marked. 
The  halogen  substitution  products  increase  the  left- 
handed  rotation,  the  nitro-substitutiou  products  have  an 
opposite  effect.  The  amido-group  increases  the  [rotation 
of  tartaric  acid.  This  is  shown  by  experiments  on  urea 
and  aniline.  In  the  case  of  pyridine  the  effect  reaches  a 
maximum  when  about  M  per  cent,  of  ]iyri(linc  is  present. 
It  then  decreases  proportionately  with  the  amount  of 
pyridine  in  solution. — J.  B.  C. 


Xitroijen  Pent(i.ride.  L.  Meyer.  Ber.  22,  23—24. 
NiTitic  anhydride  i)repared  by  distilling  strong  nitric  acid 
with  strong  sulphuric  acid  mixes  with  jdiiisphorus  peutoxide 
without  perceptible  rise  of  temper.iture  This  agrees  with 
Thomscn's  observation  that  P-.O^  dissolves  in  w.atcr  with 
36,000  cals,,  whereas  N.jD^  dissolves  with  about  30,000  cals. 
According  to  Berthelot  nitrogen  pentoxide  gives  with  benzene 
at  55°  C.  dinitrobenzene,  and  a  soluti(Ui  of  benzene  and 
N..()-  in  sulphuric  acid  viclds  dinitrobenzene  at  160°. 

" —J.  B.  C. 

Formation  of  (  'arhoni/i  .Sulphide.  (\  Byttinger. 
Ber.'  22,  306. 
The  author  finds  that  carbonyl  sulphide  is  formed  bv 
heating  a  mixture  of  carbon  and  ultramarine,  and  the 
formation  of  this  compound  by  analogy  with  the  action  of 
carbon  bisulphide  upon  clay  (see  this  .lournal,  1889,  118)  is 
probably  due  to  the  intermediate  production  of  carbon 
bisulphide.— J.  B.  C. 

A  IVcw  Potassium  Ferrocyanide  Compound.  F.  Mahla. 
Ber.  22,  111—117. 
Tun  liquor  obtained  by  extracting  the  product  from  the  gas- 
purifiers  with  water  yields  with  ferric  chloride  a  precipitate 
of  IVussian  blue,  if  after  filtration  a  further  addition  of 
feiric  chloride  gives  a  violet  precipitate,  which  is  decom- 
posed with  caustic  potash,  forming  a  precipitate  of  ferric 
oxide.  The  filtrate,  on  evaporation,  yields  a  crystalhne 
potassium  salt  of  a  new  iron  cyanide.  It  contains  water  of 
crystallisation,  which  cannot  be  expelled  without  decom- 
posing the  salt  entirely.  Its  aqueous  solution  yields  with 
feiric  chloride  a  violet^  and  with  eojiper  salts  a  green 
precipitate.  The  new  salt  has  probably  the  formula 
K.FeCyj.— J   IS.  C. 


PATENTS. 

Improcements  in  the  Method  of  pyoducinij  Aluminium 
('Idoride.  C.  A.  Faure,  New  Vork,  U..S.A.  Eng. 
Pat.  11,020,  February  20,  1888.     iJ. 

The  ore  is  heated  to  redness  by  a  direct  fianie,  with  excess 
of  air,  and  is  then  subjected,  after  the  air  and  flame  have 
been  cut  off,  to  the  action  of  a  niixlurt;  of  petroleum  vapour, 
or  other  similar  substance  containing  carbon,  and  a  gas 
containing  chlorine,  such  as  hydrochloric  acid.  Chliuide 
of  aluminium  is  produced,  and  may  be  condensed  in  any 
suitable  manner. — -(V.  W. 
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Improvement^  in  the  Prndnction  of  Sulphur  from  Sulphuretted 
Hydrogen.  E.  W.  Paroell  and  J.  Simpson,  Liverpool. 
Eng.  Pat.  4648,  March  2:,  1888.  Gd. 
When  sulpimretted  hydrogen  is  burned  with  a  limited 
quantify  of  air  in  a  brick  chamber  with  the  object  of 
effecting  the  reaction  H.^S  +  O  =  H.X)  +  S,  it  has  been 
found  that  the  sulphur  jiroduced  is  always  far  short  of  the 
theoretical  quantity,  the  loss  being  partly  due  to  ibe  escape 
of  sulphuretted  hydrogen  and  partly  to  the  formation  of 
sulphur  dioxide  and  polythionic  acids,  which  latter  are 
found  mixed  with  the  wet  sulphur  deposited  in  the  cooling 
chambers.  The  thionic  acids  are  formed  by  a  reverse 
action  between  the  sulphur  and  the  aqueous  vapour. 
■\Vhen  sulphuretted  hydrogen  and  sulphur  dioxide  are 
brought  into  contact  in  the  presence  of  water,  the  following 
reaction  should  take  place  :  SO,  +  2  H;S  =  2  H/j  +  3  S, 
but  in  practice  the  simultaneous  fornution  of  polythionic 
acids  diminishes  the  yield  of  sulphur.  The  sulphur  formed 
is  not  precipitated  in  the  solid  form  to  any  considerable 
extent,  but  remains  in  a  quasi  soluble  condition  in  the 
acids  simultaneously  formed.  If  these  be  neutralised  hy 
calcium  sulphide,  the  sulphur  separates  out.  If  these 
thiouates  (after  neutralisation)  be  subjected  to  the  action 
of  heat  and  pressure  of  steam,  they  are  decomposed 
■with  precipitaiion  of  sulphur  and  evolution  of  sulphur 
dioxide.  Again,  if  the  polythionic  acids  be  treated  with 
sulphuretted  hydrogen,  decomposition  ensues  with  formation 
of  sulphur.  These  phenomena  are  made  use  of  in  carrying 
out  this  invention.  Suipbureited  h;  drogen  is  burned  with  a 
limited  quantity  of  air,  and  the  hot  gases  are  c  inducted  to  a 
cooling  chamber,  where  sulphur  is  deposited  with  polythionic 
acids.  The  gases  escaping  from  the  cooling  chamber,  which 
should  still  contain  sulpliuretted  hydrogen,  is  treated  with  an 
aqueous  solution  of  sulphurous  acid  in  a  scrubber,  when 
sulphur  is  formed  along  with  a  certain  amount  of  polythionic 
acids.  The  liquid  thus  obtained  is  allowed  to  settle,  and  the 
supernatant  liquor  which  contains  the  polythionic  acids 
returned  for  repeated  use  in  the  scrubber.  The  wet  mud  and 
the  wet  sulphur  from  the  cooling  chamber  are  agitated  with  a 
solution  of  an  alkaline  sulphide,  until  the  mass  has  an  alkaline 
reaction.  The  mass  is  then  subjected  to  heat  and  steam 
pressure,  whereby  sulphur  and  sulphur  dioxide  are  formed, 
and  under  certain  circumstances  sulphuretted  hydrogen. 
The  gases  evolved  are  conveyed  bai'k  to  any  suitable  portion 
ol  the  plant. — S.  11. 


Improvements  in  ihe  Manufaeture  of  Ammnnia  and  Am- 
monia Salts.  II.  N.  d'Audria,  Stretford.  Eng.  Pat.  5Tli2, 
April  18,  1888.  4d. 
A  soi.tTTiON  of  coniuK  rcial  ammonium  s\iiphate  is  boiled 
-n  ith  magnesia  or  magnesium  hydrate,  whereby  ammonia  is 
liberated  and  magnesium  sulphate  left  in  solution  in  the 
still,  which  can  be  obtained  by  crystallisation.  Magnesium 
carbonate  may  be  employed  in  a  similar  manner,  and  in  this 
case  magnesium  sulphate  and  ammonium  carbonate  are 
obtained. — S.  H. 


Improvements  In  the  Munnfarlurc  of  Ammonia  and  its 
Sestiuica7l/onale.  H.  E.  Chatfield,  Sewardstone.  Eng.  Pat. 
6152,  April  25,  188.-i.     6d. 

A  SOLUTION  of  ammonium  sulphate  is  heated  with  magnesia 
in  a  still,  ammonia  being  given  off  and  magnesium  sulphate 
in  aqueous  solution  remaining  in  the  still,  which  can  be 
crystallised  and  prepared  for  the  market  as  Kpsom  salts. 
The  ammoniacal  gas  is  absorbed  in  water.  Eor  preparing 
ammonium  sesquicarboiiate  a  closed  ve-selis  chaiged  with  a 
cold  aqueous  solution  of  ammonia,  and  carbonic  acid  is 
admitted  into  the  upper  part  of  this  vessel  above  the 
ammonia  solution,  until  the  solution  attains  a  strength  of 
about  20'^  B.  The  solution  is  then  heated,  and,  an  additional 
supply  of  carbonic  acid  being  admitted,  ammonium  sesqui- 
carbonate  is  sublimed  from  it  and  collected  in  suitable 
receptacles. — S.  H. 


Improvements  in  the  Production  of  Sulphur  from  Sul- 
phuretted Hijdroqen.  E.  W.  Parnell  and  J.  Simpson, 
Liverpool.     Eng.'  Pat.  6175,  April  26,  1888.     &d. 

When  sulphuretted  hydrogen  is  burned  with  a  limited 
quantity  of  air,  thionic  acids  are  formed  as  by-products. 
The  object  of  this  inv(Mition  is  the  treatment  of  these  acids 
so  as  to  get  sulphur  from  them.  It  has  been  found  that  the 
thionic  acids,  if  brought  into  prolonged  contact  with 
sulphuretted  hydrogen,  are  decomposed  into  sulphur  and 
water  {see  Eng".  Pat.  4648). — S.  H. 


Improved  Furnace  for  the  Production  of  Carbonic  Acid 
Uas  and  the  Burning  of  Calcareous  Material.  P.  M. 
Justice,  London.  From  C.  Dietzsch,  Saarbruck,  (ier- 
many.     Eng.  Pat.  16,472,  November  13,  18.«8.     8rf. 

The  furnace  described  is  of  the  two-storied  or  stage  pattern. 
Limestone  is  charged  into  the  upper  chamber,  which  forms 
a  preliminary  heater,  and  when  the  charge  in  the  lower  or 
burning  chamber  is  withdrawn,  the  charge  from  the  upper 
chamber  is  pushed  into  the  lower  one.  The  carbon  dioxide 
given  off  during  the  process  of  burning  passes  through  the 
upper  chamber  and  escapes  through  a  pipe  for  use.  Air  is 
admitted  into  the  lower  chamber  through  a  channel  below  the 
furnace  shaft.  —S.  H. 


Improvements  in  the  Process  of  Manufacturing  Bicalcareous 
Phosphate,  called  Precipitated  Phosphate.  G.  C. 
Dymoud,  Liverpool.  KromO.  E.  D.  Winssinger,  Brussels, 
Belgium.     Eng.  Pat.  17,945,  December  8, 1888.     6(/. 

The  object  of  the  process  is  to  prepare  precipitated  b'cal- 
cium  phosphate  free  Ironi  iron  and  alumina,  and  completely 
soluble  in  ammoniacal  citrate  of  ammonium.  Caustic  soda 
and  gypsum  are  or  m;iy  be  obtained  as  by-products. 

The  pbosphatic  mines  al  is  treated  with  suificient  sulphuric 
acid  to  give  an  impure  solutiou  of  phosphoric  acid  (A),  and 
by  filtration  a  residue  of  impure  or  phosphated  gypsum. 
The  u'.)n  is  precipitated  from  A  by  cautious  addition  of 
carbonate  of  lime  and  milk  of  lime  ;  the  filter-press  mud 
from  this  process  is  mixed  with  a  fresh  quantity-  of  phosphoric 
acid  liquor  A,  giving  on  filtration  a  mud  of  impure  gypsum, 
and  a  liquor  to  \ihich  lime  is  added  until  precipitation 
begins,  when  sulphate  of  soda  is  adJed  in  suflScitnt 
quantity  to  precipitate  all  the  lime  pr  sent  as  gypsum  on 
bciling.  After  filtering  off  this  gypsum  the  sodium 
phosphate  solution  is  treated  with  ei^ougb  sodium  carbonate 
to  remove  the  iron,  which  is  filtered  off.  The  filirate  u.i\ed 
with  lime  gives  a  precipi'ate  of  pure  phosphate  of  lime  and 
a  filtrate  of  caustic  ■■-oda.  This  precipitate  mixed  with  the 
solution  of  mono-caleium  phosphate  first  obtained  by  the 
addition  of  a  little  lime  to  A,  is  converted  into  bi-calcium 
phosphate,  which  is  filtered  off  and  dried.  The  process 
mav  be  shortened  in  various  wavs. — J.  if.  H.  .M, 


Improvements  in  the  Manufacture  or  Production  of  Bi- 
sulphtte  and  Metabisulphite  of  Sodium  or  Potassium, 
W.  B.  Giles,  A.  Shearer,  and  F.  G.  A.  Hoberts,  Stratford. 
Eng.  Pat.  18,775,  December  22,  1888.     4d. 

SnLPnuuous  acid  gas  is  passed  over  or  through  solid 
sodium  or  potassium  bicarbonate,  the  sulphurous  acid  being 
therehy  absorbed  and  a  bisulphite  or  metabisulphite  pro- 
duced according  to  circumstances.  If  the  operation  be 
performed  at  a  temperature  below  60°  F.  a  bisulphite 
(NaHSO:,  or  KHSOj)  is  the  product  of  reaction.  If, 
however,  the  material  acted  upon  be  kept  at  a  temperature 
between  212°  and  257°  F.,  a  metabisulphite  (Na-iSoOj  or 
K-^S.^Oj")  is  produced.  If  no  special  means  of  cooling  or 
heating  during  the  operation  be  taken,  a  mixture  of  bisulphite 
and  metabisulphite  will  be  the  final  product. — S.  H. 


April  30. 18S9.]       THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


285 


VIII.-GLASS,  POTTERY, 
EARTHENWARE. 


AND 


PATKNT. 

Improvements  in  Gas-Jired   Kilns  fur   Uurninij  or  Hiiitimj 

PoUery,   and  fur   other  Purposes.     ,].    Uoliojd,   Leeds, 

and    A.   Wilson,    Stafford.     Kn^'.    Put.    3.i8:),    March  8, 

1888.     8d. 

Hkkkin  is  described  an  arrangomcnt  of  plant  whereby  two 

or    more    kilns    may    be    worked    with    one    rei;enerator, 

nlthou'ih,  as  this  latter  is  divided  into  two  parts,  there  are 

practically  two   resenerators.     Attached   to    each   kiln   are 

two  chambers  which  act  alternately  as  conilnistion  chambers 

and  as  means  of  outlet  for  tlie    iiurnt  piscs,  whilst   the  two 

halves  of  the  regenerator  altcriuitely  heat  the  air  or  air  and 

gas  supply,  and  abstract  heat  from  the  escaping  products  of 

combustion. — A.  R.  1). 


IX. 


-BUILDING  MATERIALS,  CLAYS, 
MORTARS,  AND  CEMENTS. 


Metallic  Salts  of  licsiii  Acids  for  Preserving  Wood.     M. 
Kretzscl.mar.     C'hem.  Zeit.  13,  31. 

Owing  to  the  rise  in  price  of  carbolic  acid  (phenol),  both 
in  the  crude  and  pure  form,  the  author  recommends  the 
substitution  of  metallic  salts  of  various  organic  acids  for 
the  purpose  of  [ireserving  timber. 

Colophony  in  conjunction  with  copper  (u-  zinc  is  recom- 
mended by  the  author,  and  is  to  he  applied  in  the  follow- 
ing way  :  — 1,(101)  parts  of  colophony  are  dissolved  in  3,0n0 
parts  of  a  lo-.")  per  cent,  solution  of  sodium  hydroxide 
by  the  aid  of  heat.  The  copper  or  zinc  salt  is  dissolved  in 
distilled  or  soft  water  to  a  1(1  per  cent,  solution.  The 
solution  of  the  metallic  salt  is  first  applied  with  a  brush 
until  it  is  no  longer  readily  absorbed,  when  it  is  allowed 
to  dry  and  the  solution  of  the  resin  in  soda  applied.  A 
second  coating  of  colophony  Is  applied  after  the  first  has 
become  dry,  but  in  eases  of  soft  wood,  the  fibres  of 
whic'i  are  readily  acted  on  by,  the  sodium  h^  droxide, 
the  timber  is  afterwards  washed  with  .5  jier  cent,  acetic 
acid.  Lastly,  it  is  recommended  that  in  case  the  wood  is 
required  to  remain  constantly  in  contact  with  water,  an 
excess  of  colophony  should  lie  dissolved  in  the  sodium 
hydroxide  solution,  which  must  be  done  by  adtling  the  last 
portions  of  colophony  in  small  ijuantiiies  at  a  time.  After 
painting  the  wood  with  it  and  allowing  it  to  dry  for  two 
days,  any  excess  adhering  to  the  outside  may  be  rubbed  off 
with  tow'— .J.  \V.  h. 


Various  Chemical  Wood-impreifnaling  Substances. 
R.  Rittmeyer.  Dingl.  I'olyt.  j.  271,  228—2.39. 
This  paper  is  a  historical  description  of  the  various  methods 
which  have  been  proposed  and  employed  for  impregnating 
wood  for  \arious  purposes  with  preservative  matei'ials, 
together  with  a  few  results  as  to  the  eflicicncy  of  these 
materials  and  the  methods  of  using  them.  The  materials 
which  have  been  used  are  : — Sulphates  of  copper,  iron, 
zinc,  and  hariuui,  chlorides  of  mercury  and  zinc,  creosote, 
&c.,  and  various  mixtures  of  these  substances.  T.ables  by 
different  authorities  of  the  cost  of  impregnation  are  also 
given,  as  well  as  tables  showing  the  quantities  impregnated 
in  one  or  two  countries. — A.  W. 


X.-METALLURGY,  MINING,  Etc. 

Silicon  and  Boron.    L.  Gattermann.     Her.  22,  186 — 197. 

If  magnesium  powder  and  quartz  be  heated  in  a  test  tube 
over  till'  llame,  a  violent  reaction  occurs,  and  according  to 
the  proportions  either  silicon  or  magnesium  silicidc  is 
produced — 

SiO.,  +   2  Mg  =  Si  +  2  MgO. 
Sil).  +  4  Mg  =  SiMp„  +  2  MgO. 

If  1  gnu.  of  sand  and  I',')  grms.  of  magnesium  powder  be 
heated  together  and  the  blue  halt-nU'lted  product  be  intro- 
duced into  concentrated  hydrochloric  acid,  silicon  hydride 
is  evolved,  which  ignites  spontaneously.  If  one  part  of 
magnesium  powder  be  heated  with  four  parts  of  sand,  free 
silicon  is  obtained,  and  by  fusiug  the  product  with  zinc  and 
allowing  it  to  cool,  the  zinc  may  be  dissolved  and  crystal- 
lised silicon  obtained,  or  if  chlorine  be  passed  over  the 
heated  mass  obtained  by  (he  above  method,  100  grms.  of 
magnesium  }icld  300  grms.  of  pure  silicon  chloride.  Silicon 
bromide  and  iodide  ni.'iy  be  obtained  in  a  similar  manner. 
To  obtain  silicon  chloroform  the  product  of  the  above 
reaction  is  treated  with  dilute  hydrochloric  acid  to  dissolve 
out  the  magnesium  oxide  and  then  dry  hydrochloric  acid  gas 
passed  over  the  purified  [iroduct ;  using  10  grms.  of  mag- 
nesium, 15  grms.  of  silicon  chloroform  are  obtained.  Silicon 
bromoform  has  also  been  prcjiared. 

IJoron  may  be  tibtained  l\v  heating  anhydrous  borax  with 
magnesium  powder.  The  product  contains  excess  of 
borax,  magnesium  oxide,  boron  nitride,  magnesium  com- 
pounds, and  boron.  The  first  is  dissoh-cd  out  by  water, 
the  second  with  strong  hydrochloric  acid,  and  the  boron 
luay  be  obtained  in  the  graphitic  form  by  dissolving  in 
aluminium  in  a  phnnbngo  crucible.  By  passing  chlorine 
over  the  crude  product  the  trichloride  of  boron  may  be 
prepared;  with  8  grms.  of  magnesium,  l.'j  grms.  of  the 
trichloride  are  obtained.  Alagnesiiim  powder  may  also  be 
used  for  the  reduction  of  other  oxides. — .J.  E.  C. 


Amnrphoits  Bismuth.     F.  Hcrard.     Conipt.  Rend.  108,  293. 

I5y  applying  to  bismuth  the  method  that  was  u;;ed  to 
obtain  amorphous  antimony,  amorphous  bismuth  has  been 
obtained.  Pure  crystallised  bismuth  is  heated  to  bright 
redness  in  a  current  of  pure  nitrogen  ;  greenish  vapours 
rise  and  are  condensed  in  the  cold  parts  of  the  tube  in  the 
form  of  a  grey  powder.  Viewed  under  the  microscope  this 
powder  presents  the  form  of  little  beads  in  strings  like 
amorphous  antimony  and  amorphous  arsenic. 

The  presence  of  nitrogen  is  necessary  as  in  the  case  ot 
antimony ;  other  gases  gave  no  result.  The  analytical 
numbers  are  99 '5  to  99 '7  for  100  of  bismuth;  by  taking 
the  mean  we  get  99 '6  for  100  of  bismuth,  0-4  per  cent, 
being  oxygen.  If  the  grey  powder  be  heated  in  a  current 
ol  hydrogen  it  loses  0'4  per  cent,  of  its  weight  and  a  corre- 
sponding quantity  of  water  is  formed.  The  powder  is 
therefore  a  mixture  of  bismuth  and  oxide  of  bismuth.  This 
fact  explains  the  melting  point,  which  is  41(J''  instead  of 
247°,  the  melting  point  of  crystallised  bismuth  ;  but  it  does 
not  explain  the  density  obUiincd,  which  is  9-483,  the  density 
of  a  mixture  of  bismuth  and  oxide  corresponding  to  the 
grey  powder  being  9'GG.5.  This  makes  it  probable  that  the 
substance  is  amorphous  bismuth. 

The  extreme  state  of  division  in  which  amorphous 
bismuth  occurs  makes  it  more  sensitive  to  reactions  than 
crystallised  bismuth.  Thus  it  is  attacked  so  rapidly  by  nitric 
acid  that  it  disappears  instantaneously. — A.  J.  S. 


On  the  Voltdilitfi  of  Iron  and  the  Penetraliny  Power  of 
its  Atoms  on  Welding  iIik  .same  to  Nirltel.  T.  Fleitmaim. 
Stahl  und  Eisen,  1889,  9. 

The  author  found  that  on  welding  iron  and  nickel  together 
the  iron  penetrated  into  the  nickel  beyond  the  weld,  and  to 
such  au  e.xteut  that,  on  separating  the  two  metals  with 
dilute  acid  and  dissolving  off  successive  layers  of  metal 
from  the  welded  side  of  the  nickel  plate  with  stronger  acid, 
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it  was  not  until  three-fourths  of  the  thickness  had  heen 
removed  that  he  found  the  metal  contained  ouly  that 
amount  of  iron  originally  [ireseut.  The  nickel  did  not 
penetrate  into  the  iron  plate  in  the  same  manner.  To 
ascertain  the  real  nature  of  this,  some  nickel  plates 
0-7  mm.  thick  and  5  cm.  square  were  placed  alternately 
with  plates  of  iron  of  the  same  size  aud  6  mm.  thick,  in  a 
muffle,  and  heated  for  64  hours  to  a  red  heat.  The  nickel 
plates  were  then  fractionally  dissolved  and  the  iron  estimated 
in  each  successive  solution  with  the  following  results  :  — 


Solution. 

Weight  of 
dissolved  Metal. 

Weight  of 
Trou  in 
Solution. 

Percentage  of 

Iron  in  the 

dissolved  Metal. 

1st 
2ud 
3rd 
Uh 
Stli 

Grins. 
0-5115 

0-300 

0-792 

5-9U 

1-653 

Grms. 
0-3236 

0-0546 

0-0209 

0-0020 

0-01925 

54-4 

18-2 

2-7 

1-05 

1-16 

The  original  nickel  plate  contained  1-10  per  cent,  of  iron. 
The  explanation  given  of  the  above  is  that  iron  is  volatile 
at  a  temperature  far  below  its  melting  point ;  and  this  is 
borne  out  by  the  fact  that  when  iron  is  heated  in  the  same 
neighbourhood  with  nickel,  but  out  of  contact  with  it,  the 
surface  of  the  latter  becomes  gradually  impregnated  with 
iron. 

The  ease  with  which  a  metal  welds  is  influenced  by  the 
difference  of  temperature  between  its  softening  and  fusing 
point.  If  a  metal  softens  long  before  it  melts,  it  readily 
welds ;  if  the  meltmg  aud  softening  temperatures  be  close 
together,  the  reverse  is  the  case,  impurities  which  lower 
the  weldahility  of  a  metal  may  do  so  either  by  lessening  its 
softening  power  or  by  lowering  its  melting  point  and 
bringing  it  nearer  the  softening  point.  Thus  the  im- 
purities of  iron  spoil  its  weldahility.  On  the  other  hand, 
a  small  quantity  of  magnesium  a-lded  to  nickel  raises  its 
melting  point  100'  and  very  much  increases  its  weldahility. 

—A.  W. 


The  Gold  Mme.t  of  the  Siehenbiirgeii.     0.  S.  Witt. 
Chem.  Zeit.  13,  63. 

The  gold  of  these  mountains  does  not  appear  under  the 
same  circumstances  as  in  the  case  of  the  mines  of  California 
or  Venezuela.  It  is  found  here  in  the  fissures  which  occur 
throughout  the  trachitic  rock  of  this  range,  and  which  vary 
in  width  from  1 — 50  crn.  The  minerals  which  are  contained 
in  them  do  not  as  a  rule  completely  fill  them  up,  but  merely 
coat  them,  the  space  left  having  been  then  at  a  much  later 
period  filled  up  with  calcite,  slowly  deposited  by  the  water 
which  has  trickled  through.  The  gold  occurs  in  the  pure 
state,  aud  also  alloyed  with  silver,  and  at  Nag^'ag  as  a 
telluride,  and  frequently  as  a  double  telluride  of  silver  and 
gold  and  lead  and  gold.  The  former  of  these  is  sylvanite 
or  "  Schrifterz."  The  latter  is  called  Nagyagite,  and  has  the 
appearance  of  galena.  It  is  a  ditellnride  of  lead  containing 
Tarying  quantities  of  telluridcs  of  precious  metals.  It  also 
occurs  in  Offenbanya  and  Borneo.— J.  W.  L. 


Improvements  in  Melnllurijij.     Dingl.  Polyt.  .T.  271, 
214-2-27. 

Pkkino'  s  method  for  treating  copper  pyrites,  without 
roasting,  with  nitrate  of  iron  for  the  extraction  of  copper, 
according  to  the  Eng.  Pat.  2019  of  1888,  and  Ger.  Pat. 
44,498  of  1888  (see  this  Journal,  1888,  389)  is  described. 
It  is  found  that  copper  sulphate  ouly  goes  into  solution,  and 
that  the  silver  remains  in  the  residue.  Moreover,  in  the 
recoverj'  of  the  nitric  acid,  only  5  per  cent,  of  that  originally 
employed  is  lost. 


The  method  of  Jurisch,  precipitating  basic  sulphate  of 
iron  aud  afterwards  oxide  of  zinc  from  waste  liquors  from 
copper  extraction  (see  this  Journal,  1888,  124)  is  also 
described.  Mellmanu  makes  phosphor-copper  and  phosphor- 
tin  by  con\'erting  in  one  operatio.i  alkaline  phosphates, 
silica,  aud  carbon  into  alkaline  silicates,  carbon  monoxide 
and  free  phosphorus,  which  latter  at  the  moment  of  libera 
tion  combines  with  the  metal,  according  to  the  following 
reaction  :  — 

X  (2  ROPA  4-  SiO.,  +  IOC)  4-  y  Me  = 
X  EiO.Sid.  +  X  2  P,  !/  Me  +  X  10  CO. 

A  reverberatory  furnace  or  a  crucible  is  preferably 
employed,  but  a  cupola  may  also  be  used.  In  the  t\>'o 
former  cases  it  is  advisable  to  add  some  flux,  such  as  soda 
or  fluor  spar,  and  in  the  latter  clay  sho-ald  be  used  instead 
of  silica,  and  the  mixture  made  into  briquettes. 

In  Parkes'  process  for  treating  gold  and  silver  ores,  12  to 
16  percent,  of  lime  or  chalk  and  o  per  cent,  of  soda  in  the 
case  of  sulphides  is  found  to  be  the  best  mixture.  Ger.  Pat. 
45,013  of  1887.     (See  this  Journal,  1887,  823.) 

Roessler  treats  the  silver  obtained  by  cupellation  with 
silver  sulphate  in  order  to  eliminate  the  lead  and  bismuth  it 
contains.  The  silver  h  melted  in  a  graphite  crucible,  a 
little  sand  thrown  on  to  prevent  the  latter  being  attacked, 
and  molten  silver  sulphate  is  then  gradually  added.  Lead 
passes  out  first  as  sulphate,  and  the  bisnuith  towards  the  end 
of  ihe  operation.  The  last  portions  of  slag  are  therefore 
kept  separate  aud  treated  for  bismuth. 

Matthey  separates  gold  and  silver  from  bismuth  by 
adding  2  per  cent,  of  zinc  to  the  molten  bath.  Tlic  noble 
metals  rise  to  the  surface  with  the  zinc,  leaving  the  bismuth 
pure.  The  scum  is  melted  in  a  crucible  with  boi-ax  to 
recover  gold.  Lead  and  bismuth  may  be  separated  by  a 
kind  of  Pattiuson  process,  as  the  alloys  of  these  two  metals 
melt  at  lower  temperatures  than  does  the  bismuth.  Matthey 
also  shows  that  bismuth  can  be  purified  from  a  small 
quantity  of  copper  by  melting  it  with  bismuth  sulphide. 
If  arsenic,  antimony,  lead,  and  tellurium  be  present,  they  are 
separated  firjt  in  the  usual  way.  By  this  process  pui-e 
bismuth  can  be  obtained  from  material  containing  from  0  •  1 
to  1*0  per  cent,  of  copper. — A.  W. 


The  Croselmire  Zinc  Process.     Eng.  and  Min.  Journ. 
1889,  135-136. 

This  is  a  description  of  the  practical  working  of  Crosel- 
mire's  patent  which  has  already  been  described  (this 
Journal,  1888,  678).  The  blende  is  crushed  (or  tailings 
containiug  blende  maj  be  used)  and  made  into  bricks  with 
clay  by  an  ordinary  brick-making  machine,  each  brick 
having  three  transverse  holes  an  inch  in  diameter  through  it. 
These  when  dry  are  piled  in  a  cylindrical  kiln,  one  on  the 
other,  so  that  the  holes  form  a  series  of  flues.  On  the 
inside  wall  of  the  kiln  are  tiers  of  steam  pipes,  each  having 
a  number  of  iron  nipples  which  project  into  the  interior. 
At  the  base  of  the  kiln  are  four  fire-boxes  in  which  the  heat 
is  generated  to  start  the  process.  When  the  sulphur  of  the 
ore  commences  to  burn  the  firing  is  stopped,  and  steam  and 
air  are  introduced  by  means  of  the  jets.  The  operation  lasts 
about  a  week,  the  temperature  all  this  time  never  being 
allowed  to  rise  above  a  dull  red  heat.  After  the  operation 
is  complete,  and  when  the  kiln  is  cold,  the  bricks  are 
removed  and  leached  with  hot  water,  when  the  zinc,  which 
is  in  the  form  cf  sulphate,  is,  together  with  some  iron, 
dissolved  out.  The  liquor  is  decanted,  the  iron  precipitated 
as  oxide,  and  from  the  solution  the  zinc  is  precipitated  with 
soda-ash.  The  residue  from  the  leaching  vat  contains  the 
lead,  silver,  and  gold  of  the  ore,  and  when  mixed  with  the 
oxide  of  iron  precipitate  is  sold  for  smelting.  It  contains, 
however,  4  or  5  per  cent,  of  zinc.  It  is  maintained  that  the 
process  is  easy  of  manipulation,  and  inexpensive,  1,000  lbs. 
of  slack  being  used  for  a  charge  of  30  tons  of  tailings,  con- 
tainiug 24  per  cent,  of  zinc.  The  by-products  also  can  be 
made  use  of,  the  sulphurous  acid  for  vitriol  making,  and  the 
final  liquor  for  sulphate  of  soda. — A.  W. 
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PATENTS. 

Improrements  in  the  Treatment  of  liij'nicloni  Gulil  iiml 
Silrer  Ores,  and  in  Apparatus  therefor.  Jl  lliitcliiiison, 
Jx>ml()ii.  Eiig.  I'at.  It), 270,  KoviinliiT  26,  1887.  bd. 
This  is  a  form  of  fiirnacf  for  rousting  or  cliloiidisirig  gold 
or  silver  orus.  Gases  from  a  gas-|iroiluc'cr  arc  maili'  to  burn 
in  u  Tcrtieal  ilmmber  through  which  pass  a  series  of  tulies, 
anil  the  [irodiicts  of  enmbiistion  are  passed  into  and  down 
another  vertical  chamber,  in  which  the  ore  is  calcined. 
Tliis  calcining  chamber  contains  a  series  of  shchcs  or  battle 
plates,  from  one  to  the  other  of  which  the  ore,  whicii  is 
introduced  at  the  top,  falls  in  its  passage  downwards.  The 
scries  of  tubes,  through  which  air  passes,  also  open  into  this 
chamber,  so  tluit  the  ore  in  its  descent  is  subjected  to  the 
action  of  heated  air  as  well  as  to  the  heat  of  the  burnt  gases. 
The  pases  from  the  calcining  chamber  are  passed  into  and 
through  a  large  chamber,  to  allow  the  fine  dust  to  settle, 
and  then  through  Hues  at  the  top,  whereby  the  upper  sur- 
face becomes  heated,  and  cai\  be  used  as  a  drying  plate. 
The  calcined  ores  can  be  afterwards  treated  for  gidd  and 
silver  by  any  kuonu  method.     Drawings  are  given. — A.  W. 


Improvements  in  Appliances  for  Amalyamating  Auriferous 
and  Argentiferous  Suhstanees.  E.  .J.  Hall  and  H.  II. 
Brough, Loudon.  Eug.  I'at.  16,862, 1)ceember7,  1887.   »d. 

Thk  amalgamator  consists  of  a  series  of  conical  plates  A  A' 
on  a  spindle  supported  at   D,  under  and  around  each    of 


-Tt^^f^M-'matt-h^y^r-z'/iY 


which  runs  a  slanting  circular  plate  F  F'  attached  to  an 
outside  removable  casing  G.  The  pulp  is  fed  in  through 
the  distributor  U,  and  is  washed  alternately  over  these  series 
of  cones  and  plates  into  the  chamber  H,  either  or  both  of 
which  series  can  be  made  to  revolve.  K  and  K'  are 
sweepers,  to  prevent  undue  settling  and  blocking,  and  I  is 
a  water-supply  pipe,  to  assist  in  the  removal  of  the  tailings 
through  L.  Electricity  may  be  employed  with  this  apparatus, 
and  couoidal  or  pyramidal  snrf.aces,  with  or  without  corru- 
gations, are  also  claimed. — A.  W. 


Improvements    in    the    Treatmtnt   of  Zinc   and   its    Ores. 
A.  Watt,  London.     Eng.  Pat.  .•J.369,  March  5,  1888.     6d. 

In  a  previous  specification  (this  .lournal,  1888,  .128)  the 
patentee  claims  the  use  of  vegetable  acids  for  preparing  the 
electrolytic  bath.  He  finds,  however,  that  when  lead  is 
present,  it  interferes  with  the  proper  deposit  of  the  zinc. 


He  now  claims  the  idea  of  adding  to  the  bath  sulphuric 
acid,  which  precipitates  the  lead  aa  sulphate.  Impure  zinc, 
containing  lead,  can  be  used  as  the  aiuide  in  this  case.  When 
lead  is  present  in  large  <iuantity,  the  ore  or  metal  is  treated 
first  with  acetic  acid,  wliich  diss<d\es  the  lead,  aiul  aftcr- 
war<ls  with  dilute  sulphuric  acitl.  The  lead  is  precipitated 
from  thi'  acetate  solution  by  scrap  zinc,  and  the  solution  of 
acetate  of  zinc  so  produced  adiled  to  the  solution  of  sul 
phate  to  make  up  the  bath  for  electrolysis. — A.  W. 


Improvements  in  the  Manufacture  of  Ingot  Iron  and  Steel. 
T.  Twynam,  London.    Eng.  Pat.  .^084,  April  5,  1888.    6rf. 

O.MDK  of  iron  in  any  form,  but  not  too  silicious,  is  mixed 
with  coke  dust,  and  evenly  placed  on  the  hot  bed  of  a 
nentrai  or  basic-lined  open-hearlh  furnace.  This  is  covered 
u  ith  a  layei"  of  lime,  upon  which  is  <'liarged  pig-iron,  which 
may  be  rich  in  phositliurus  but  not  in  silicon.  The  ])ig, 
which  uuiy  be  run  in  niidten  or  placed  in  the  furnace  cold, 
should  amount  to  not  less  than  one-third  the  quantity  of 
iron  in  the  ore  or  oxide  used.  The  charge  is  melted, 
rabbled,  au<l  worked  down  into  ingot  iron  in  the  usual  way. 

—A.  W. 


Improvements    in    lilasl    Furnaces.     W.  Evans,   Merthyr 
Tydvil.     Eng.  Pat.  .')fi65,  April  17,  1888.      \\d. 

Ax  extra  set  of  tuyeres,  similar  in  construction  and  arrange- 
ment to  the  ordinary,  are  placed  higher  up  in  the  furnace, 
preferably  about  8  or  10  feet  below  the  boshes.  Suitable 
arrangements  are  made  for  governing  the  blast  through 
these  tuyeres.  By  their  use  it  is  maintained  that  a  large 
yield  of  metal  with  a  moderate  pressure  of  blast  is  ensured, 
that  the  life  of  the  furjiacc  is  prolonged,  and  that  "  scaffold- 
ing "  is  prevented,  and  consequently  a  better  and  more 
regular  product  obtained.     Full  drawings  are  attached. 

— A.  W. 


Improvements  in  the  Method  of  and  Apparatus  for  Reducing 
Ores  or  Compounds  of  Zinc,  Iron,  Phosphorus,  Sodium, 
and  other  Substances.  (i.  M.  Westman,  New  York, 
U.S.A.     Eng.  Pat.  17,3,36,  November  28,  1888.     8c/. 

Bt  an  elaborate  system  of  pipes  and  valves,  and  with  the 
aid  of  a  blast  engine,  carbonic  oxide  gas  is  drawn  through 
a  regenerator,  where  it  becomes  highly  heated,  into  a  re- 
ducing furnace,  wherein  are  the  ores  to  be  reduced,  through 
condensers  and  coolers,  back  again  into  the  regenerators. 
Zinc  or  iron  ores  are  reduced  by  this  plant,  the  former  being 
mixed  with  coal.  The  zinc  is  volatilised  and  condensed. 
In  the  case  of  iron,  the  ore  is  introduced  alone  into  the 
furnace,  and  becomes  reduced  to  a  sponge.  Phosphorus 
and  sodium  can  also  be  manufactured  by  using  mixtures  of 
phospliate,  silica  and  coal,  and  carbonate  of  sodium  and 
coal,  respective!}'.  Six  drawings  are  given,  showing  the 
general  construction  .and  arrangement  of  the  furnaces,  &c,, 
and  some  of  the  valves  used. — A.  W. 


XI.-ELECTKO-CHEMISTRY  AND  ELECTRO- 
METALLURaY. 

Electrolysis  of  Crtjolilc.     W.  Hampe.     Chem.  Zeit.  13, 
29  and  49—50. 

The  author  has  made  the  following  further  experiments  :  — 
When  cryolite  and  sodium  chloride  are  melted  together 
at  a  temperature  of  700" — 1,000°  no  aluminium  chloride  is 
evolved,  nor  even  formed  in  the  flux,  the  only  substances 
passing  out  of  the  retort  neck  being  a  small  quantity  of 
volatilised  cryolite  and  a  gas  which  etches  glass,  besides 
sodium  chloride.  The  reduction  experiments  were  carried 
out  preferably  in  crucibles  of  retort  graphite  or  powdered 
coke,  to  which  latter  a  small  (luantity  of  tar  was  added.  The 
current  obtained  from  a  ziuc-iron  battery  varied  from  0'5 
to  50  amperes. 
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If  pure  cryolite  be  electrolysed  at  a  temperature  approach- 
iDg  to  or  exceeding  1,054',  themeltiDg  point  of  copper,  the 
liberated  sodium  is  evolved  in  tbe  form  of  vapour.  Fluoriue 
is  evolved  from  the  anode,  while  bubbles  of  sodium  form  and 
rise  from  the  cathode.  The  latter  are,  however,  absorbed 
for  the  most  part  by  the  cryolite,  a  lower  fluoride  of 
aluminium  being  formed.  This  circulates  through  the  liquid 
mass  and  becomes  gradually  changed  again  to  the  original 
fluoride  by  the  fluorine  evolved  at  the  anode.  In  conse- 
quence of  this  reverse  action  taking  place  the  amount  of 
aluminium  obtained  is  extremely  small.  In  one  experiment, 
lasting  for  90  minutes,  with  a  current  strength  of  2-7  am- 
peres, 0-0375  grm.  of  aluminium  instead  of  0-505  was 
obtained  from  a  copper  regulus  of  8-829  grms. 

If,  on  the  other  hand,  the  electrolysis  of  pure  cryolite  be 
conducted  at  a  temperature  but  little  above  its  melting 
point,  sodium  is  deposited  at  the  negative  pole  as  a  liquid 
which  reduces  the  aluminium  in  the  form  of  globules,  which, 
owing  to  the  lesser  surface  exposed  to  the  melted  cryolite, 
do  not  form  the  lower  fluoride  so  rapidly,  and  the  aluminium 
forms,  too,  a  bronze  with  the  copper,  which  further  retards 
tbe  formation  of  the  lower  fluoride.  This  solvent  action  is 
however  by  no  means  altogether  overcome,  and  the  amount 
of  aluminium  obtained  varied  up  to  one-fourth  or  one-third 
the  theoretical  quantity.  The  addition  of  common  salt  to 
the  cryolite  lowers  the  melting  point  of  the  latter,  and  thus 
enables  tbe  reduction  to  be  carried  out  at  a  lower  tuinpe!a- 
ture,  and  a  somewhat  larger  production  of  aluminium  is 
attained.  Experiments  showed  that  another  source  of  loss 
of  aluminium  arises  towards  the  end  of  the  electrolysis, 
when  the  sodium  does  not  readily  come  in  contact  with 
aluminium  fluoride,  and  an  alloy  of  sodium  aluminium  is 
formed  and  rises  to  the  surface,  there  burning  to  the 
respective  oxides. — J.  W.  L. 


Electric  Welding.     Engineering,  1888,  571. 

The  process  of  electric  welding  invented  by  Professor 
Elihn  Thomson  has  been  subjected  to  a  number  of  tests  at 
tbe  United  States  Arsenal,  Watertown,  Mass.  The  test 
pieces  included  wro\ight  iron,  octagonal  sleel,  steel  and 
wrought  iron,  copper,  brass,  brass  and  wrought  iron,  and 
copper  and  German  silver.  The  bars  varied  in  diameter 
from  -25  in.  to  1-74  in.  The  general  results  of  the  tests 
shows  that  an  electric  weld,  like  a  hand-made  one.  may  be 
good  or  bad.  The  proper  conditions  for  constant  success 
do  not  appear  yet  to  be  understood,  but  the  experiments, 
so  far  as  they  have  been  made,  justify  the  expectation  that 
the  new  method  will  become  of  great  practical  value.  The 
apparatus  used  is  of  two  forms.  Either  the  current  is 
supplied  to  the  bars  by  the  aid  of  an  alternate  curi-ent 
transformed,  or  directly  from  an  alternate  current  dynamo. 
The  bars  to  be  welded  are  held  by  clamps,  so  that  the  ends 
to  be  welded  .-ire  in  contact.  When  the  bars  are  in  con- 
nexion with  the  source  of  current,  the  metal  softens  at  the 
joint,  and  the  clamps  holding  the  bars  are  fed  forward  so  as 
to  force  the  two  surfaces  together.  The  process  is  ccuuplete 
in  a  time  varying  from  a  fraction  of  a  second  to  two 
minutes.  With  the  large  bars,  the  current  emploj-ed 
amounts  to  thousands  of  amperes. —  W.  W.  H.  G. 


Electric  Welding.     Eng.  and  Min.  Jour.  1889,  136. 

A  NDMiiEit  of  illustrations  are  given  contrasting  the  w-elds 
made  by  hand  and  by  the  Elihu  Thomson  electrical 
method.  They  show  that  the  line  of  junction  for  electrically 
welded  iron  bars  is  stronger  for  an  equal  sectional  area  than 
the  original  bar,  apparently  owing  to  the  elimination  by  the 
process  of  fusion  of  the  cinder  present  in  all  wrought-irou 
bars.  If  the  w-elded  bar  he  filed  down  to  the  centre  line  to 
obtain  a  section  of  the  joint,  the  microscope  will  show  that 
the  iron  at  the  weld  is  denser  and  more  homogeneous  in 
structure  than  the  other  parts  of  the  bar.  With  an  ordinary 
hand-made  weld,  the  actual  separation  of  the  surfaces 
supposed  to  be  w-elded  may  be  seen  without  the  aid  of  a 
microscope. — W.  W.  H.  G. 


Apparatus  /or  obtaining  Aluminium.     Centr.  fiir  Electro- 

techn.  1888, 10,  844. 
The  apparatus  as  used  by  the  Schweizer  metallurgischen 
Gesellschaft  in  Neuh.ausen  is  thus  described.  Two  dynamos 
giving  together  12,000  amperes  at  20  volts  produce  the 
necessary  current,  the  magnets  of  which  are  excited  by 
means  of  a  small  dynamo.  Each  armature  possesses  two 
collectors  of  considerable  length,  on  which  six  sets  of  six 
brushes  each  are  caused  to  rub.  The  convolutions  of  the 
armatures  are  presented  to  the  collectors  alternately,  so 
that  two  separate  armature  convolutions  are,  as  it  were,  on 
one  centre.  The  brushes  of  similar  polarity  on  each  collector 
are  connected  with  the  centie  of  I  he  collector  by  means  of 
strong  cables.  The  dynamos  make  180  revolutions  per 
minute,  the  motion  being  transmitted  by  means  of  a  turbine, 
itself  worked  by  the  flow  of  the  Rhine.  The  reduction  is 
carried  out  in  a  cube-shaped  carbon  crucible,  which  is  bound 
round  by  a  metal  casing,  and  which  is  connected  with  the 
negative  pole  of  the  dynamo.  The  positive  pole  consists  of 
a  bundle  of  carbon  plates,  which  are  let  into  the  crucible. 
Aluminium  bronze  and  ferro-aluminiimi  are  the  products 
of  the  Herault  process. — J.  W.  L. 


The  Disiniet/ration  of  Anodes  by  Electrolysis.    E.  Wohlwill. 

'  Dingl.  Polyt.  J.  271,  222—223. 
The  author  discusses  the  so-called  disintegration  of  copper 
regulus  anodes,  and  explains  the  action  in  tbe  following 
manner  : — It  is  known  that  cupric  sulphate  takes  up  metallic 
copjier  from  the  anode  of  a  copper-refining  bath  with  the 
formation  of  cuprous  sulphate,  this  being  afterwards  decom- 
posed into  cupric  sulphate  and  metallic  copper  again.  So 
also  in  tbe  case  of  the  regulus  the  compound  richer  in 
copper  is  produced  at  and  around  the  anode,  and  becomes 
decomposed  again  directly  it  gets  outside  the  sphere  of 
formation.  It  is  to  the  copper  derived  from  this  decomposi- 
tion that  the  phenomena  observed  are  due,  and  not  to  any 
real  disintegration  of  the  regulus  itself.  Itisfcmnd  that  the 
action  diminishes  with  the  density  of  the  current  employed. 

—A.  W. 


PATENTS. 


Improvements  in  llic  Method  of  and  Means  for  Separating 
Matters  in  Solution  hy  Os-iiose,  J^ialysis,  or  Diffusion^ 
or  hy  Electrolysis,  or  by  a  Combination  of  those  Processes. 
J.Marx,  Ulm,  Germany.  Eng.  Pat.  2367,  February  16, 
1888.     8rf. 

Ix  the  processes  of  separating  matters  in  solution  by  dialysis, 
diffusion,  or  electrolysis,  or  by  a  combination  thereof,  as 
hitherto  conducted  the  soluble  bodies  sooner  or  later  cause 
a  stoppage  of  the  process.  Tbe  author  removes  "  the  prime 
cause  of  this  evil  "  by  precipitating  the  soluble  bodies  after 
tbe  reaction  has  commenced  but  before  it  could  be  stopped 
again  by  the  increasing  accumulation  in  the  solution  of  the 
soluble  bodies  ;  and  the  effect  of  the  new  process  is  greatest  if 
the  precipitation  be  effected  by  the  measure  of  "  the  diffusion 
or  production  of  these  soluble  bodies."  The  present  invention 
relates  to  the  use  of  a  process  for  the  precipitation  of  dialysed 
bodies,  and  to  means  and  methods,  by  osmose  and  electro- 
lysis, for  treating  compounds  yielding  soluble  products 
under  electrolytic  action,  and  by  a  combination  thereof.  The 
process  is  preferable  in  which  osmose  is  combined  with 
electvolj-sis,  when  the  electrolytic  products  may  be  led  off 
continuously ;  or  the  osmose  may  be  worked  along  with 
electrolysis  assisted  by  the  precipitation  method.  A  special 
diaphragm  is  described,  made  bj'  arranging  together  rods, 
sticks,  pipes,  &c.,  in  any  suitable  manner. — B.  T. 


Improrements  in  Electrical  Batteries  and  Methods  of 
Closinrj  the  same.  F.  L.  Rawson  and  W.  White,  London. 
Eng.  Pat.  4593,  March  26,  1888.     Sd. 

A  STOrPEK  of  hard  wood  is  fixed  in  the  outer  case  of  the 
cells  and  acts  as  a  stuffing-box,  having  a  receptacle  at  the 
top  to  contain  material  such  as  glass  or  slag  wool,  through 
which  the  gas  generated  can  pass  easily,  but  through  which 
the  Ii(piid  can  only  pass  slowly, — B.  T. 
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ImprovemeHh  in  Fusible  "  Cut-Outs  "for Electrical  Circuits. 

A.  H.   Walloii,   Biiinslmrv.     Eng.    Pat.    5233,   April  9, 

188S.     »<l. 
Each   lamp  wire  in  a  linildinr;   is  broiijilit  to   one  central 
position  wluTi'  it  Is   attaclioil   tlirougli  a  fuse  to  n  contact 
hnr  conncctod  witli  the  mains.     Contact  is  made  with  the 
fnsc  hy  a  spring. — fi.  T. 

Ah    fiitprni-finfiit    in     }*lulvs  J'or     Voltaic     JhtffiTrvs.     K. 

Heriiiitp,    K.   .1.  I'aterson,   and    C.    F.  Cooper,   Dalston. 

Eng.  I'at.  .">"i2S,  April  1.1,  1888.  4rf. 
Whkhk  a  costly  material,  such  as  platinum,  is  used  for 
hattery  plates,  the  inventors  draw  the  material  out  into  fine 
wires,  and  then  weave  these  wires  into  a  gauze,  thus  obtain- 
ing a  lar',;e  surface,  able  to  withstand  rou!;h  usage,  with  a 
comparatively  small  expenditure  of  the  metal. — 15.  T. 


The  Production  of  Clmlybrale  Waters  by  Electrolytic 
Action,  aiirf  Apparatus  therefor.  W.  Webster,  London. 
Eng.  Pat.  5723,  April  17,  18S8.  6(/. 
Salts  of  iron  are  formed  in  potable  water  containing 
chlorides,  sulphates,  ite.,  by  immersing  in  the  water  a  plale 
of  iron  and  passing  an  electric  current  through  it,  using  tliis 
iron  as  the  positive  electrode.  A  second  plate  of  iron 
separated  from  the  first  by  a  porous  p.artition  may  be  used 
as  the  negative  electrode. — B.  T. 

Improvements   in  and   rclatwy  to   the  Preparation  of  Non- 

Melnllic     Porous     .Surfaces   for     Electro  -  Metallurijic 

Deposits.     II.  Steinach,  Munich,   Germany.     Eng.    I'at. 

.'>790,  April  18,  1888.     6</. 

TiiK  surfaces   are  immersed  in  melted  tar  which   has   been 

purified   by  means  of  sulphuric  acid  and  soda  lye  and  to 

which  10  per  cent,  of  paraffin  has  been  added.     'I'o  remove 

any  snpertluous  tar,  the  objects  are  exposed  to  a  blast  of  hot 

air  or  dry  steam. — K.  T. 

Improvements  in  tkc  Manufacture  of  Dcpolarisen;  for 
Electric  Ratleries.  M.  Leclanche,  Paris,  Eranee. 
Eng.  Pat.  8354.  .Tunc  7,  1888.  6rf. 
A  soi.uiii.K  pulverulent  material,  such  as  potassium  car- 
bonate or  copper  sulphate,  is  added  to  the  depolarising 
mixture  before  it  is  moulded,  and  is  afterwards  dissolved 
out,  leaving  the  agglomerate  body  very  porous. — B.  T. 


Improved   Machines  for   Maliiny    fiattcrif   Plates.     ().    K. 

Madden,  Boston,  and  A.    F.   ifadden,   Newark,    U.S..\. 

Eng.  Pat.  15,25-J,  October  -2.1,  1888.  Sd. 
This  apparatus  consists  of  a  die  and  plunger  fur  stamping 
ont  battery  jdates  of  the  desired  form,  and  incluile.s  an 
arrangement  for  shaving  off  and  removing  the  surplus 
metal.  The  plunger  has  a  serrated  face  to  prevent  spreading 
of  the  metal.— B.  T. 


Improvements  in  Secondary  liaitevics.  P.  A.  Ficliet  aiul 
A.  Nodon,  Paris,  France.  Eng.  Pat.  15,309,  October  ih, 
1888.  8<y. 
Ix  the  construction  of  their  reversible  batteries,  the  authors, 
to  obt;iin  simple  reactions  indefinitely  reversible,  give  pre- 
ference to  primary  combination  taking  place  by  two 
elements  only,  e.g.,  combination  of  a  metal  and  a  halogen, 
chlorine,  bromine,  or  iodine,  with  formation  of  a  metallic 
chloride,  bromide,  or  iodide.  The  halogen  is  employed  in 
a  state  of  chemical  combination  from  which  it  maybe  casHy 
taken  as  recpiired  to  be  furnished  to  the  metal.  Several 
combinations  of  halogens  with  alkaline  or  alkaline-earth 
metals  may  be  employed,  and  to  increase  the.  stability  of 
these  in  the  presence  of  water,  they  are  dissolved  in  a 
solution  of  a  salt  which  has  combined  with  water  with  great 
evolution  of  heat.  The  single  element  is  composed  of  a 
recipient  and  two  electrodes  separated  by  a  porous  diaphragm. 
If  in  series,  one  side  of  a  carbon  plate  may  be  used  as  the 
positive  electrode, and  the  other  side  as  the  negative  electrode. 
The  carbon  plates  are  impregnated  with  paraffin  which  has 
been  subjected  to  the  action  of  chlorine. — B.  T. 


Improvements  in  or  relating  to  Secondary  or  Storage 
liatteries.  W.  P.  Thompson,  Liverpool.  From  C.  H. 
Thompson,  Jletroit,  U.S.A.  Eng.  Pat.  16,048,  Novem- 
ber fi,  1888.     8(/. 

Molten  lead  is  poureil  into  a  mould  of  suitable  size  filled 
with  a  soluble,  coarse,  granular  salt,  able  to  stand  n  high 
t.'Uiperature,  and  the  whole  mould  is  heated  to  ensure  that 
the  lead  shall  fill  all  interstices.  When  cool,  the  lead  is  cut 
into  plates  of  the  desired  thickness  and  the  salt  dissolved 
out,  leaving  a  very  porous  lead  plate,  the  pores  of  which 
uuiy  be  filled  with  the  salts  of  lead  proper  to  a  secondary 
battery.— 1!.  T. 


finprovements  relating  to  the  Generation  of  Elcclricili/  and 
the  Simultaneous  Production  of  Zinc  I'htoridc  and  other 
By-Products.  L.  Paget,  New  York,  U.S.A.  Eng.  Pat. 
17,225,  November  27,1888.     Sd. 

CiiLoniNE  gas  is  generated  by  the  action  of  sulphuric  acid 
on  bleaching  powder  and  is  then  passed  into  a  galvanic  cell, 
where  it  acts  as  the  excitant.  The  by-products  obtained 
by  this  process  are  valuable  commercially. — B.  T. 


Iwnrorcments  in  Electro-Vcposiling  Cells.  P.  M.  ■Justice, 
London.  F>om  E.  L.  Smith,  Ansonia,  U.S.A.  Eng.  Pat. 
17,340,  November  28,  1888.     8rf. 

Till!  copper  to  be  deposited  is  cist  in  plates  of  the  proper 
size  and  form,  these  plates  being  suspended  in  lavers 
horizontally  in  the  solution.  The  bottom  layer  rests  at  the 
ends  on  two  strips  of  wood,  the  upper  lasers  being  held  the 
right  distance  apart  likewise  by  strips  of  wood.  Cotton 
cloth  is  stretched  from  strip  to  strip  between  each  layer  to 
separate  and  save  the  insoluble  foreign  substances  obtained, 
pure  copper  only  being  deposited  on  the  upper  surface  of 
the  plates.  The  top  layer  is  used  as  the  anode  and  the 
lidttom  as  the  cathode,  the  spaces  between  the  layers 
forming  separate  cells  in  series.  Thus  copper  is  deposited 
from  the  under  surface  of  the  top  Layer  upon  the  top  surface 
of  the  second  layer,  ami  so  on  tlinnigh  the  series,  until  the 
original  copper  of  each  plate  has  been  deposited  upon  the 
plate  below. — B.  T. 


Improvetncnts  in  Apparatus  Jor  Indicating  the  Completion 
of  the  Charging  of  Secondary  Galvanic  Batteries. 
S.  C.  C.  Cnrrie,  Philadelphia,  U.S.A.  Eng.  Pat.  17,645, 
iJecember  4,  1888.     Sd. 

The  spray  rising  from  accumulators  in  which  the  liquid  is 
in  a  state  of  ebullition,  is  deposited  on  plates  arranged  over 
the  cells,  where  it  collects  in  drops,  and  in  this  state  bridges 
over  two  pieces  of  metal  arranged  close  together,  thus 
completing  an  electric  circuit  and  ringing  a  bell  to  attract 
attention. — B.  T. 


Improved  Apparatus  and  Connections  for  Charging  and 
Discharging  Storage  /latteries.  \Y.  P.  Kookogey, 
Brooklyn,  U.S.A.  Eng.  Pat.  319,  January  8,  1889.  8(/. 
Bv  means  of  an  automatic  comnuitating  device,  when  lamps 
are  being  lighted  from  the  storage  battery,  the  cells  are  all 
connected  in  series  and  disconnected  from  the  charging 
system,  but,  when  no  lights  are  on,  the  storage  cells  are 
connected  in  parallel  and  are  in  circuit  with  the  charging 
system,  but  disconnected  from  the  lamp  circuit. — B.  T. 


Dry  Galvanic  Cells,     tj.  H.  Mehncr,  Berlin,  Germany. 
Eng.  Pat.  434,  January  9,  1889.     4d. 

Instead  of  sponge,  .saw-dust,  &c.,  being  used  as  the 
vehicles  for  absorbing  the  liiiuid  excitant,  a  "mineral 
gelatin  "  consisting  of  crystallised  hydrated  basic  chloride 
of  magnesium  is  employed,  which  is  itself  an  exciting  agent. 

— B.  T. 
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XII.-FATS,  OILS,   AND   SOAP  MANUFACTURE. 

Refuse  from  Olive-Oil  Factories.     Sestini  and  0.  Tobler.     Chem.  Ceatr.  18S8,  634. 

Is   Italy,  the  water    used  in   pressini;    the    ciushed   oHves   passes    through   a   series    of   tanks,   and   the   deposit  which 
collects  in  the  last  tanks  of  the  series  is  used  as  a  manure,  and  is  known  as  "  morchione." 

Two  samples  of  "  morchione  "  from  a  good  mill  were  found  by  Sestini  to  have  the  following  composition  per  cent.  : — 


From 

Undried 
Mud. 

Air  Dried. 

■Water. 

Water. 

Ash. 

Organic 
Matter. 

Fat.                N. 

P.Os. 

K2O. 

Last  tank  but  one  ■ 

OS -20 
71-26 

20*10      1        20-3.-t 

69-57 
64-65 

0-BU 
1-51 

2-01        1        11*17 

O'lO 

Last  tank 

27-82 

7-52 

2-18 

0-17 

0-12 

whilst  a  sample  from  another  mill  with  fewer  tanks 
contained  H^O,  7-87;  oil,  11-28;  organic  matter,  76*21  ; 
ash,  4  -  64  ;  and  N,  1-63  per  cent,  respectively. 

Tobler  points  out  that  these  residues  are  not  economically 
cmplo3-ed  as  manure  or  fuel,  since,  owing  to  the  large 
percentage  of  fat  and  albuminoids  they  contain,  they  form 
a  good  food  for  cattle.  Taking  the  nutritious  value  of  hay 
at  6-5  frs.  per  100  kilos.,  these  residues  have  a  value  of 
11-95  frs.,  and  they  cost  on  the  spot  only  7  frs.  per  tonne 
(20  ctrs.).— D.  A.  L. 


PATENTS. 


ImpTovemcnts  in  obtaitiing  Fatty  Acids  and  Glycerin  from 
Fats  and  Oils.  J.  Lewkowitsch,  Leeds.  Eng.  Pat. 
5985,  April  21,  1888.     6rf. 

The  fats  and  oils  are  decomposed  by  superheated  steam  in 
the  usual  manner,  but  the  whole  process  is  conducted  in  a 
partial  vacuum  ("a  minus  pressure  of  10  to  13  lb.")  at 
about  460"  r.,  instead  of  600°  as  usual.  The  supply  of 
steam  may  be  less,  and  the  temperature  may  vary  within 
much  wider  limits  than  in  ihe  ordinary  process  as  con- 
ducted at  atmospheric  pressure. — W.  L.  C. 


A)i  Improved  Soap.     T.  S.  Saunders,  London.     Eng.  Pat. 
5981,  April  21,  1888.     id. 

Sm.ill  quantities  of  unsaponified  fat  are  incorporated  with 
finished  soap  to  neutralise  the  free  alkali  and  the  alkaU 
set  free  when  the  soap  is  dissolved  in  water  in  its  ordinary 
use.— W.  L.  C. 


Method  of  Extracting  or  Winning  Wool-Oil  ("  Lanolin  ") 
in  a  Mechanical  Way.  A.  J.  Boult,  London.  From 
0.  Korscheldt,  Zittau,  Germany.  Eng.  Pat.  6669,  May  4, 
1888.     6d. 

The  dirt  is  separated  from  the  previously  warmed  wash- 
waters  by  a  centrifugal  machine  with  several  concentric 
drums,  and  the  waters  are  then  conducted  into  a  series 
of  separators.  The  greasy  emulsion  here  obtained  is  put 
into  settling  reservoirs,  where  the  wool-oil  rises  to  the 
surface. — W.  L.  C. 


Method  of  Extracting  or  Winning  Wool-Oil  ("  Lanolin  ") 
in  n  Mechanical  Way.  A.  J.  Boult,  London.  From 
0.  Korscheldt,  Zittau,  Germany.  Eng.  Pat.  6671,  May  4, 
1888.     4d. 

The  wool  emulsion,  previously  freed  from  dirt,  is 
subjected  to  continuous  agitation  in  a  mechanical  agitator. 
The  lanolin  separates  on  the  surface  in  small  particles, 
which  rapidly  agglomerate. — W.  L.  C. 


An  Improvement  in  the  Manufacture  of  Soaps.     J.  Taylor, 
Leith.     Eng.  Pat.  7830,  May  29,  1888.     4rf. 

JMelted  paraffin,  or  petroleum  scale  or  wax,  is  incorporated 
with  the  soap  as  it  is  removed  from  the  soap-pan. — W.  L.  C. 


Improvements  in  or  relating  to  the  Treatment  of  Oil- 
Bearing  Substances  during  the  Expression  of  the  Oil, 
and  in  Presses  applicable  for  Receiving  and  Discharging 
such  Substances  without  infcrynission.  W.  P.  Thompson, 
Liverpool.  From  M.  Crawford,  Brooklyn,  U.S.A.  Eng. 
Pat.  14,526,  October  9,  1888.     8d. 

Tins  press  is  continuous  in  its  action,  and  the  material 
under  treatment  is  heated  while  in  the  press.  It  consists 
essentially  of  two  steam  -  jacketed  cyhnders,  mounted 
eccentrically,  so  that  when  they  are  revolved  the  material 
between  them  is  subjected  to  a  gradually  increasing,  and 
finally  enormous,  pressure.  End  plates  prevent  the  escape 
of  solids,  while  the  expressed  oil  runs  away  through 
porous  material.  No  claim  is  made  for  any  single  in 
dividual  piece  of  mechanism,  but  tor  the  combination 
forming  the  machine.     Drawings  are  given. — W.  L.  C. 


XIII.-PAINTS,  PiaMENTS,  VARNISHES. 
AND  RESINS. 

Egyptian  Blue.     F.  Fouqne.     Compt.  Rend.  108, 
325—327. 

This  is  a  blue  colouring  matter  which  was  used  by  the 
llomans  in  the  first  few  centuries  of  the  Christian  era,  but 
ceased  to  be  mauufaetured  about  the  time  of  the  invasion 
of  the  barbarians.  It  figures  in  several  beautiful  frescoes 
in  the  Vatican,  and  has  also  been  foimd  at  Pompeii.  The 
author  has  discovered  the  composition  to  be  that  of  a 
double  silicate  of  calcium  and  copper,  CaO,  CuO,  4  SiOo, 
devoid  even  of  traces  of  alkali.     The  substance  is  crystal- 
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line,  8Dcl  ifi  hardly  atbii'ked  liv  any  chemical  reagents, 
which  expliiiiis  the  perfuct  state  of  its  preservation  in  the 
paintii]-;-;  lor  which  it  was  eiuployrd  1,900  years  ajjo.  It 
may  he  prepared  at  a  hrijiht  red  heat,  hut  this  tempera- 
ture must  not  be  exceeded,  as  it  is  tlieu  decomposed  into 
cuprous  oxide,  wollastonite,  and  a  cU-ar  lij;lit-^reeM  fjlass. 
The  hifilier  the  temperature  the  more  of  the  latter  is  formed, 
and  finally  wollastonite  disa|ipe:irs  entirely.  15y  the  old 
method  of  preparation,  desi'riliedby  \itruviiis.  line  sand  and 
soda  are  iritluiately  mixed  with  copper  tilini;s,  then  moistened 
with  water,  formed  into  cakes,  and  the  latter  dried.  The 
cakes  are  then  fused  in  an  earthen  pot  until  the  blue  colour 
is  produced.  The  author  finds  this  method  practicable, 
but  uses  potassium  sulphate  in  iireference  to  soda  as  a 
flux.  He  has  not  Jound  it  possible  to  replace  chalk  or 
lime  by  maj;ncsia.  The  ancient  Romans  employed  a  lar^e 
excess  of  silica,  whilst  the  anth^ir  employs  more  basic 
mixtures,  finally  purifying  the  product  with  hydrochloric 
acid.  The  exiiuisite  etdour  of  this  mineral  body,  the  fact 
that  it  is  absolutely  unaffected  by  moisture,  light,  and  most 
chemical  reagents,  as  well  as  the  facility  and  the  low  price 
of  proiluction.  render  it  desirable  that  its  manufacture  should 
he  again  resumed. — A.  K. 


Oil  llic  Opticitl  I'loperlics  of  Genuine  and  Siiurionn  Amber. 
(i.  Wei.ss  and  Krckmanu.     Coinpt.  Rend.  108,  376— .irr. 

Imit.\tion  amber  is  now  largely  manufactured  from  shavings 
of  natural  audier.  presumably  by  strong  pressure,  lieal 
amber  shews  dcuibte  refraction  since  light  is  transmitted 
through  two  Xicols  placed  in  opi)osite  positions  by  inter- 
posing a  segment  of  amber.  This  light  varies  on  turning 
the  amber,  and  there  is  total  extinction  for  two  posilions  of 
90".  Imitation  amber  is  also  doubly  refracting,  but  instead 
of  the  shaile  of  the  transmitted  light  being  uniform  the 
same  pheimmena  are  observed  as  with  a  segment  of  rocks 
containing  crystals  lyiug  in  dilTercnt  directions.  For  all 
practical  purposes  it  is  only  mcessary  to  examine  the  piece 
of  amber  in  |iolarised  light  by  means  of  an  analyser  and 
iinignifying  glass  to  see  at  once  whether  the  article  be  genuine 
or  spurious. — A.  K. 


PATENTS. 

Improvements  in  the  ilanufiieture  of  Enamel  anil  ol/ier 
Paints  or  Varnishes.  Y.  Fisher,  Belfast.  Eng  I'ai. 
!,%-&,  April  20,  1888.     &d. 

TiiK  patentee  heats  the  "  sjiirit,  shellac,  and  varnish,  or 
other  solvent,"  until  25 — 35  per  cent,  of  it  has  evaporated, 
"  and  all  the  volatile  oil  has  been  driven  out  of  the  crude 
spirit,  and  a  perfect  mixture  of  the  solvent  completed,"  and 
ailds,  after  cooling,  the  necessary  pigments  or  resinous 
substances,  then  continues  the  cooling  to  as  near  .'i2'  F. 
as  possible,  transfers  the  nii.iture  to  cans  capable  of  being 
closed  air-tight,  introduces  a  few  <lrops  of  some  perfiune, 
seals  the  vessels  and  shakes  to  effect  perfect  admixture. 

—  I!.  U. 


Compositions  for  the  Coatiny  and  Preservation  of  Iron. 
SteeU  or  Metal  Structures  from  Corrosion^  and  Appara- 
tus for  the  Application  of  the  same.  E.  F.  Wailes  and 
E.  J.  Dove.  Newcastle-upon-Tyne.  Eng.  Pat.  6012. 
April  23,  1888.     Hd. 

A  SOLCTION  is  made  of  1  cwt.  of  natural  or  manufactured 
asphalte,  together  wilh  28  lb.  of  "grease  or  oil,"  in  20  gal- 
lons of  "  spirits  of  naphtha."  The  metal  structures  to  be 
treated  are  coated  with  this,  used  slightly  warm,  and  when 
dry,  one  or  more  coats  of  a  composition  consisting  of  1  cwt. 
of  natural  or  manufactured  asphalte,  50  lb.  of  pitch,  25  lb. 
of  chalk,  35  lb.  of  Portland  cement,  1  gallon  of  oil,  and  7  lb. 
of  resin,  are  put  on  hot.  To  conveniently  effect  this,  the 
mixture,  after  being  melted  in  one  main  cauldron  near  the 
place  where  it  is  to  be  used,  is  distributed  to  the  work  in  steel 
cans  provided  with  an  outer  casing  and  heated  by  spirit  or 
oil  lamps,  or  by  coke  or  charcoal.  Drawings  of  the  paint- 
can  are  given. — B.  B. 


An  Implored  Composition  or  Varnish  for  the  belter  Pro- 

lection   of  Iron   Plates,  Tanks,  Ships,  and   the  like  from 

the  Action  of   Petroleum    and   similar    Substances.     \. 

.\iidrews,  New  Southgate.  Eng.  Pat.  12,827,  Septembers, 

1888.      ful. 

Six   lb.   of  shellac   are   dissolved    in    16    lb.    of    methylated 

spirit,  1  lb.  of  boiled  oil  added,  and   2  lb.   of  oxide  of  iron 

stirred  in  ;  the  proj)ortious   may  be  varied   and  gum   mastic 

and  graphite  used  in  a<lditioii.     The  novelty  claimed   is  the 

use  of  the  boiled  oil  to  give  elasticity  to  the  product.— -H.  H, 


fmpnirements  in  the  Manufacture  and  Application  of 
Waterproof  -Fabrics.  1).  NicoU,  London.  Eng.  Pat. 
13.971,  September  28,  1888.     6rf. 

'I'liK  patentee  mixes  anthracene  or  some  similar  hj'drocarbon 
with  two  of  the  ingredients  mentioned  in  Kug.  I'at.  2480  of 
1867,  viz.,  "cotton  foots'  pitch"  and  •' epurec  "  (purified 
pitch)  of  Trinidad  in  the  proportion  of  15  parts  of  the  first 
to  200  of  the  second  and  8.")  of  the  tliird,  producing  a  com- 
positi(m  that  can  be  used  for  waterproofing  any  suitable 
woven  fabric,  which  can  be  then  manufactured  into  tubes, 
trouglis,  i)ontoons,  tarpaulin,  &c. — B.  B. 


.Xew  or  Improved  covering  Composition  applicable  for 
Protecting  Ships'  Bottoms  and  the  lilie.  F.  J.  Binus, 
Kipon.  and  R.  .T.  Paris,  Liverpool.  Eng.  Pat.  17,946, 
December  8,  1888.     6(/. 

Sixty  to  80  per  cent,  of  zinc  in  powdir  is  mixed  with 
20  to  40  per  cent,  of  carbon  in  the  (urm  of  graphite  or  gas 
carbon,  and  made  into  a  paint  with  any  suitable  vehicle  such 
as  oil,  tar.  or  varnish.  An  appropriate  pigment  may  be 
added  if  desired.  The  composition  when  applied  to  ships' 
bottoms  is  said  to  prevent  the  formation  of  marine  growths 
thereon,  a  result  attributed  to  electric  currents  set  up  by  the 
action  of  the  salt  water  on  it. — B.  B. 


Improvements  in  the  Manufacture  or  Production  of  Lead 
Piymenfs.  J.  Y.  Johnson,  London.  From  A.  G.  Fell, 
New  York,  U.S.A.  Eng.  Pat.  722,  .January  15,  1889.  6d. 

The  pigment  patented  is  a  basic  lead  sulphite,  which  may 
be  produced  bj'  the  action  of  sulphur  dioxide  on  any  suit- 
able salt  of  lead,  such  as  the  basic  acetate.  In  general  the 
process  is  carried  out  as  follows  : — The  lead  in  a  granulated 
or  spongy  condition  is  placed  in  a  series  of  suitable  vessels 
(e.g.,  wooden  tanks),  and  the  first  of  these  filled  with  dilute 
acetic  acid  containing  about  2-5  per  cent,  of  the  anhjdrous 
acid  ;  digestion  is  allowed  to  proceed  for  about  30  minutes, 
when  the  liquid  is  drawn  off  into  the  second  vessel,  where 
it  remains  for  the  same  length  of  time,  and  so  on  to  the 
end  of  the  series  (three  vessels  are  generally  found  suffi- 
cient). The  lead,  after  the  acid  liquor  is  drawn  off,  oxidises 
by  contact  with  the  air  and  yields  more  acetate  on 
passing  the  liquor  over  it  again  ;  the  final  product  has  a 
density  of  1.5' — 20°  B.,  and  consists  of  a  solution  of  basic 
lead  acetate.  Through  this  solution,  contained  in  deep 
tanks,  sulphur  dioxide  is  forced,  precipitating  lead  sulphite, 
which  is  filtered  off  and  steamed  either  when  in  the  press  or 
afterwards ;  the  steaming  probably  removes  a  portion  of 
the  combined  sulphur  dioxide  and  leaves  a  basic  lead 
sulphite,  which  is  dried  and  ground  in  oil  ready  for  use.  In 
the  case  of  a  lead  salt  less  soluble  than  the  basic  acetate 
being  .selected,  it  is  treated  in  the  form  of  a  paste  in  shallow 
troughs  with  the  sulphur  dioxide. 

The  advantages  claimed  for  the  pigment  are  its  great 
"  body,"  comparative  resistance  to  the  action  of  sulphuretted 
hydrogen,  and  the  certainty  of  the  manufacture  as  compared 
with  that  of  white  lead.  Further,  the  acetic  acid  can  be 
used  repeatedly,  being  recovered  in  the  form  of  the  filtrate 
from  the  lead  sulphite. — B.  B. 
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XIY.-TANNING,  LEATHEK,  GLUE,  AND 
SIZE. 

PATENTS. 
Improvements  in  and  relathiy  to  the  Tanning  of  Hides  and 

Shins.     G.  W.  Rhoilus,  North  Finchley.     Eng.  Pat.  1818, 

Eebruury  7,  1888.  8f/. 
A  TANK  is  used  divided  into  compartments  or  channels 
commuuicating  at  their  ends  in  such  a  way  tliat  a  continuous 
current  of  tan  liquor  can  be  .sent  through  by  means  of  a 
suitable  motor.  The  hides  are  hung  in  rows  in  this  pit  and 
electrodes  are  ])laoed  in  between  them  in  such  a  way  that 
the  anodes  and  cathodes  follow  each  other  alteriuitely. 
The  cathodes  are  of  copper  and  the  anodes  of  platinum 
ftiiuze  or  carbon,  and  are  placed  in  porous  diaphrajjius.  The 
electric  current  should  be  used  intermittently.  Any  tanning 
liiiuor  may  be  used,  and  the  tanning  is  much  helped  by 
warming  to  96°  F.  A  drawing  is  given,  and  for  further 
particulars  the  .specificatiou  must  be  consulted. —  B.  H. 


Improvements  in  the  Treatment  of  Bones  and  Animal  Waste 
or  Refuse  generally  for  the  Purpose  of  rendering  the 
same  more  suited  for  Fertilising  Purposes,  and  for 
obtaining  Gelatin,  Glue,  and  Size.  A.  H.  Hobson, 
London.     Eng.  Pat.  4765,  March  28,  1888.     6(/. 

This  invention  is  for  rendering  bones  and  other  animal 
refuse  more  suited  for  use  as  a  manure,  and  also  for  obtain- 
ing glue  or  size  therefrom.  For  the  production  of  manure 
only  the  bones  in  the  form  of  powder  are  heated  with  about 
10  per  cent,  of  their  weight  of  caustic  potash,  or  equivalent 
of  other  alkali,  and  an  equal  weight  of  water  to  180° — 210°  V. 
for  9 — 10  hours.  The  mixture  may  be  used  either  as  liquid 
manure  or  evaporated  to  dryness  before  using.  AVhen  sizeand 
manure  are  both  wanted  the  bones  are  heated  with  about 
3  per  cent,  of  caustic  potash  for  5 — 15  hours  at  180° — 200°  E. 
The  solution  is  separated  from  the  sediment,  and  evaporated 
at  about  160° — 180°  E.  to  a  suitable  consistency  for  use  as 
size,  &c.  More  potash  may  then  be  added  to  the  sediment 
and  the  heating  continued  till  all  the  nitrogenous  matter  is 
dissolved. — B.  H. 


Improvements  in  T'anninq.     H.  Levick,  Grantham.     Eng. 
Pat.  6491,  May  1,  1888.     8<Z. 

This  invention  is  for  lifting  apparatus  for  raising  the  hides 
from  the  tau-pits  and  dispensing  with  the  use  of  hooks, 
which  often  cause  injury  to  the  grain  of  the  leather.  Eor 
this  puriiose  ropes  are  employcil  which  pass  beueath  the 
bottom  hide  in  the  pit.  One  end  of  eacli  rope  is  fixed 
near  the  top  of  the  pit  on  one  side,  and  the  other  end  is 
brought  np  out  of  the  pit  on  the  other  side.  By  tightening 
the  ropes  all  the  hides  are  raised  and  can  be  removed  one 
by  one  by  the  workmen.  A  winch  is  employed  to  shorten 
the  ropes  when  desirable.     Drawiugs  are  given. — B.  H. 


An  Improvement  in  the  Treatment  of  Hides  for  Belting  and 
such  like  Purposes.  C.  L.  Koyer,  Halifax.  Eng.  Pat. 
70U7,  May  10,  1888.     id. 

In  preparing  hides  for  belting,  &c.  it  is  usual  after  uuhairing 
to  partially  tan  the  hides,  dry  them,  soak  them  in  water, 
and  after  seasoning  to  grease  and  full  them.  The  improve- 
ment consists  in  drying  the  hides  after  unhairing,  "  but 
without  any  tanning,"  steeping  them  in  water,  and  then 
fulling  tbem  with  non-oleaginous  substances  such  as 
keratine,  flour,  glycerin,  ox-gall,  and  soap.  After  fulling, 
the  hides  are  soaked  in  water  for  several  days,  and  the 
substance  used  for  fulling  removed.  The  hides  are  then 
tanned,  greased,  and  dried,  and  after  the  excess  of  grease 
is  removed  the  hides  are  ready  for  being  cut  into  belting. 

— B.  II. 


A  New  or  Improved  Process  for  the  Preservation  of  Extracts 
and  Liquids  Containing  Tannin,  and  Used  for  Tanning 
Purposes,  by  Means  of  Creosol,  Naphthol,  Crcosotic 
Acids,  Naphthoic  Acids,  and  their  Soluble  Salts,  as  well 
as  a  Process  for  Preserving  Kips,  Skins,  or  Hides  by 
Means  of  Creosol,  Naphthol,  and  their  Carbon  containing 
Acids  in  suitable  Solution  or  Mixed  with  suitable  Sob'cnts. 
J.  HaulF,  i'euerhach,  Germany.  Eng.  I'at.  18,307, 
December  14.  1888.     6d. 

After  stating  the  inefficiency  of  phenol  and  salicylic  acid 
and  the  objection  to  salts  of  mercury  on  account  of  their 
poisonous  properties,  the  patentee  states  that  by  adding 
one  part  of  ereosotic  acid  to  2,000  parts  of  the  liquid  to  be 
preserved,  and  one  pari  of  either  a-  or  |8-hydroxy-naphthoie 
acid  to  5,000  of  the  liquid,  complete  lu-eservation  is  effected. 
To  preserve  tau  liquor  the  proper  amount  of  the  acid  or  of  its 
soluble  salt  should  be  added  to  it  with  constant  stirring. 
100  kilos,  of  an  extract  eoutaining  25  per  cent,  of  tannin  is 
dissolved  to  a  lye  of  5  per  cent.,  antl  to  it  is  added  100 
grms.  of  the  sodium  salt  of  hydroxy-naphthoic  acid.  Kips 
or  skins  may  be  preserved  by  having  the  substance  rubbed 
over  them,  or  they  uuiy  be  treated  with  a  solution  of  the 
substance  in  alcohol  or  givceriu. — B.  II. 


XT.-AGEICULTUEE,  MANUKES,  Etc. 

Manurial  Efficacy  of  Various  Phosphates.     J.  Raulin. 
Comp.  Rend.  108,  64—66. 

Experiments  with  maize  in  1887,  and  with  wheat  in  1888, 
show  that  eoprolites  and  phosphates,  if  finely  ground,  will 
give  results  comparable  with  those  given  by  superphosphate 
and  precipitated  phosphate,  provided  that  in  the  first  year 
they  are  applied  in  five  or  six  times  the  usual  quantity. 
The  author  gave  eoprolites  equal  to  200  kilos,  of  PoO^ 
per  hectare  in  the  first  year,  and  in  the  second  year  to 
40  kilos,  of  P..O5.  The  Creuzot  slag  or  basic  slag  gave 
bad  results,  but  they  are  attributed  to  the  fact  that  the 
mixture  employed  contained  ammonium  salts,  the  ammonia 
being  rapidly  expelled  by  the  alkaline  slag. — J.  M.  H.  M. 


Early  and  late  Varieties  of  Sugar  Beet.     C.  Violette  and 
E.  Desprez.     Couipt.  Rend.  108,  66—69. 

The  rich  varieties  of  sugar  beet  cultivated  of  recent  years 
in  France  are  late  in  habit.  The  authors"  experiments  show 
that  by  judicious  selection,  seed  roots  eomibning  earliness 
and  richness  in  sugar  may  be  obtained.  Of  the  10  varieties 
of  seed  experimented  with,  four  are  classed  as  early  and 
rich,  four  as  late  and  rich,  and  two  as  early  and  poor. 
Those  in  the  first  category  produceil  ripe  roots  in  the  last 
fortnight  of  September,  at  Cappele  (NordJ. — J.  M.  H.  M. 


Absence  of  Nitrates  in  Forest  Trees.     E.  Ebermayer. 
Ber.  d.  deutsch.  botanisch  Gesell.  ISSS,  127. 

The  author  attributes  the  absence  of  nitrates  in  forest  trees 
to  the  lack  of  these  substances  in  the  soil.  Numerous 
analyses  of  forest  soils,  peat  moors,  of  waters  from  moors, 
and  of  springs  and  brooks  emanating  from  wooded 
mountains,  demonstrate  the  total  absence  or  the  presence 
of  only  extremely  small  quantities  of  nitrates.  From  this 
It  is  concluded  that  there  are  not  nitrifying  organisms  in 
forest  and  peaty  soils,  and  that  conditions  are  unfavourable 
in  soils  containing  only  vegetable  humus.  The  decompo- 
sition of  the  nitrogenous  plant  constituents  seems  in  such 
cases  to  end  with  the  formation  of  ammonia,  from  which  it 
is  inferred  that  forest  trees  are  only  capable  of  taking  up 
their  nitrogenous  nutrition  in  the  form  of  ammouium  suits 
or  amides. — I).  A.  L. 
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Indian  Wheat.     T.  Dietrich.     Landw.  Versiichsslat.  35, 
309—318. 

'I'liUKK  liard  viirietics,  1—3,  four  soft,  4 — 7,  and  some  other 
sain|iUs,  Were   exaiiiinvd  with  the   following  resiihs.     The 


hard  wheats  yielded  a  good  gluten,  the  gluten  from  the  sofl 
V!irietie!<  was  not  so  good.  The  alhuminoids  are  higher  in 
ihe  hard  than  in  the  sol't  varieties,  hut  nevertheless  the 
pereentage  in  the  latter  is  nearly  ci|ual  to  the  percentages 
ohtaim  d  in  similar  wheats  cultivated  in  Germany. 


'  Original  Wheat. 


In  Kin  i)f  Dry  Matter. 


Xo. 


Vmiiiy  of  Wlieat. 


Weight 

of  liiu 
tiiiiins 
in  Gnus. 


Wnt<T 

per 

Cent. 


Allm. 
niinoid.s  | 
Nx(i-i5.' 


Crude 
Fat. 


N— free  i 
Kxtrivot. 


Crude 
I'ibr.'. 


Ash. 


Soluble 

NitTOKen 
Com- 
bined. 


1.  Yellow  piecy 

i.  I.iisknri 

S.  Hard  i-cd 

4.  riubl 

5.  Suft  whil6  Kurachee 

6.  S<i(t  red  KuniclnSe 

7.  Soft  rc<l  Bombay 

8.  Russian  original 

9.  Russian  after  cultivation. 
10.  FliHir:— Indian  White  ... 


4-35 
4-20 
S-80 
4-50 
3-20 
3-30 
3-65 
2-20 
S-40 


13-00 
12-60 
12-37 
12-11 
1200 
12-62 
13-27 
lS-25 
11-19 

is-so 


lf93 
13 -Oil 
13-&1 
U-Oil 
lU'lii 
10-711 
12-,'J8 
17-43 
13-16 
10-84 


2-14 

2-3:i 

2-31 
2-54 
2-68 
2-07 

2-u;t 

2-70 
1-43 


78-90 

SO -10 
80- 14 
83-28 
82-47 
82-21 
81-88 
75-0-4 
7S1-3S 
S6-84 


2-87 
2-6!. 
2-42 
1-74 
2-20 
2-44 
2-02 
2-71 
2-76 
0-35 


Sugar.    Dextrose. 


St:u-oh. 


1-66 

3-66 

8-77 

12 -19 

r5ii 

3-00 

3-35 

10-92 

1-61 

3-21 

7-05 

10-21 

1-56 

2-27 

6-80 

10-36 

1-87 

2-00 

4-77 

7-33 

1-88 

6-00 

0-82 

11-26 

l-6o 

4-73 

5-20 

3-97 

2-13 

3-31 

2-05 

2-35 

0-32 

8-01 

li'o:) 

57-94 
64-13 
63-88 
66-12 
70-37 
61-13 
72-71 


Perceuftnie  of  Starch  and  Nitrogen  in  liohemian  and 
Morarian  /iarin/  of  the  Yearx  1884,  1885,  188G.  J. 
llanamann.  Zeits.  f.  d.  gesammte  IJrennwesen,  1887, 
203— 2<I4. 

TiiK  following  are  some  of  the  results  of  numerous  analyses. 
The  numbers  are  on  HH)  parts  of  dry  matter  : — 


Kind  of  l!a:ley. 


SlarHi. 


.\Ibuniinoids 
(N  X  (5-23). 


I  •  I  I 

Max.     Min.  '  Mean.    Max.  '  Min.  i  Mean. 


Baatehorn 

Imperial 

llanna 

Pfaucn  

Probstei 

Hnllet's  Pedigree .... 

Austral 

Annat 

Prium  donna 

Moravian 

Swedish  Hifbland  ... 

Gold 

Chevalier 

Alsatian  Chevalier ... 

Oregon 

Jeiusaleni 

Golden  Jlelon 

Scotch  Highland 

Bohemian 


68-25 
60-19 


69-25 
66-43 


ii6-20 
66-66 
65-07 
65-80 
65-27 


I 


66-93  I  65-52 


70-13 
68-10 
73-96 


67-34 
64-17 
63-90 


67-90     66-30 


64-85     64-66 
68-02     66-08 


67-41 

9-62 

6S-01 

12 -Oi 

60-70 

10-37 

67-50 

12-56 

65-83 

10-21 

65-82 

67-53 

66-.-J4 

14- 18  , 

("■(C.l 

1 

08-112 

68-73 

12-95 

66-63 

13-47 

67-38 

14-35 

70-26 

.. 

67  09 

15-27 

60-60 

.. 

64-75 

14-70 

67-30 

17-50 

68-02 

-- 

8-60 
9-30 
9-00 
8-06 
9-75 


8-87 
11-24 
9-37 
9-84 


10-06 
10-.56 
9-25      10-75 

lii-'.id 
..     I  U-37 


10-10 


11-62 


10-30     U-50 

8-00    n-cc 

12-31 

9-06  i  12-48 

..     '  12-64 

12-06      13-38 

irw;    13-8-j 

14-23 


Where  single  results  only  are  given  in  the  original  paper, 
they  are  iu  the  "  mean  "  column  in  the  above  table. 

— D.  A.  L. 


-  D.  A.  L. 


Detection  of  Nitrates  in  Soils.     Ivreusler. 
.lahrbuch,  1888. 

See  under  XXIII.,  page  30C.' 


I.andw. 


Ilitntna  .Substances  of  Arable  and  Peaty  Soils.    C.  G. 
Eggertz.     Bied.  Cent.  18,  75— 80. 

The  study  of  previous  work  on  this  subject  has  led  the 
author  to  infer  that  humic  and  ulmic  acids  as  obtainable 
from  carbohydrates,  &c.,  by  the  action  of  acids,  do  not  exist 
ready  formed  in  peat  or  similar  decomposing  matter,  but 
that  they  are  products  of  laboratory  reactions.  He  also  con- 
siders as  doubtful  the  existence  of  the  indiflerent  and 
insoluble  substances  ulmin  and  humin.  Creuic  and  apocrenic 
acids  are,  however,  regarded  by  him  as  existing  as  distinct 
compounds,  although  their  composition  is  not  definitely 
decided. 

From  the  author's  experiments  it  is  shown  that  the  pro- 
ducts of  the  decomposition  of  vegetable  matter  consist  of 
insoluble  indifferent  bodies,  and  soluble  acids,  the  latter 
being  of  greatest  interest,  h.ave  been  carefully  investigated 
by  the  author. 

The  substances  obtained  from  the  decomposing  matter 
direct,  or  from  soil  previously  extracted  with  dilute  hydro- 
chloric acid,  by  extracting  them  with  ammonia  or  potash, 
and  subseipicntly  precipitating  with  acid,  are  called  by  the 
author  **  mullkorper,"  to  distinguisli  them  from  the 
"  hurauskiirper  "  obtained  from  carbohydrates,  S;c.  by  the 
action  of  acids. 

The  mull  and  humus  substances  have  many  reactions  in 
common : — They  .are  alike  soluble  in  water,  alkalis,  iu 
ammonium  carbonate,  oxalate  and  phosphate,  and  in  sodium 
and  potassium  carbonates,  but  are  insoluble  in  acids,  iu 
ammonium  chloride,  suljihate  and  nitrate,  an<l  in  potassium 
sulphate  and  phosphate.  Their  alkaline  solutions  are 
precipitated  by  most  acids,  but  not  by  carbonic  or  boric. 
The  calcium  compounds  are  insoluble  in  water  and  alkalis, 
but  dissolve  to  some  extent  in  ammonium  chloride,  better 
in  nitrate,  and  better  still  iu  sulphate;  they  .also  dissolve  in 
ammonium  sulphate  without  precipitation  of  calcium 
phosphate  ;  they  are,  however,  decfmiposed  by  annnonium 
oxalate  and  carbonate,  also  by  sodium  and  potassium 
sulphate,  with  the  formation  of  soluble  alkali  compouiidK. 
(.)ue  great  difference  has  been  observed  by  the  author  ;  the 
animoniaeal  solution  of  nudl  substances  leaves,  on  evapora- 
tion over  the  water-bath,  a  residue  perfectly  soluble  in  cold 
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water ;  humas  substances  under  similar  cireumstauces  leave 
a  residue  almost  perfectly  insoluble  in  that  medium. 

The  author  concludes  from  his  experiments  that  the  mull 
substances  contain  besides  carbon,  hydrogen,  nitrogen,  and 
oxygen,  other  elements,  such  as  sulphur,  iron,  phosphorus, 
combined  in  the  organic  atomic  complex.  The  composition 
of  13  of  the  samples  analysed  varied  as  follows:  — 

C,  40-86-D6-18;  H,4-33-6-63;    0,25  09-37-98; 
N,2   ;>9-6-43;    SiO.,,  0  37-10-47  ;    P,0-13-7-58; 

S,  0  55  -  2  09  ;  AloOs,  FeA.  0  38  -  3  ■  90. 
Both  mull  and  humus  substances  contain  ash  constituents 
which  can  scarcely  be  regarded  as  mere  inorganic  impurities, 
inasmuch  as  such  impurities,  when  added,  can  be  removed 
with  comparative  facility  by  washing.  Besides  the  nitrogen 
present  as  ammonium  mull  salts,  mull  substauces  contain 
nitrogen  which  is  not  removed  by  repeated  solution  in  alkali 
and  precipitation  with  acid,  although  the  mull  substance  by 
such  treatment  itself  undergoes  partial  decomposition  each 
t' me,  which  extends  not  only  to  the  inorganic,  but  also  to  the 
organic  matter,  some  of  the  latter  becoming  more  soluble  in 
acids.  Experiments  were  made  «ith  eight  samples  of  muUsub- 
stances  containing  at  the  outset  from  5-8  to  10-7  per  cent, 
of  nitrogen,  and  at  the  termination  from  2-12  to  5-30  per 
cent,  was  retiiined  in  combination.  Humus  substauces  from 
starch  or  pure  cellulose  form  soluble  ammonium  salts  with 
ammonia,  which  are  decomposed  in  the  usualway  by  hydro- 
chloric acid,  but  if  they  be  exposed  to  a  temperature  of 
110°  C,  or  if  dry  humic  acid  be  treated  with  gaseous 
ammonia,  then  some  of  the  nitrogen  becomes  combined  with 
the  organic  matter.  The  same  thing  occurs  when  mull 
substance  is  treated  with  ammonia.  Sulphur,  iron,  and 
phosphorus,  are  also  shown  to  be  integral  constituents  of 
the  organic  atomic  complex  of  mull  substances.  The  first 
two  can  only  be  detected  after  decomposing  the  mull 
substance,  whilst  the  presence  of  the  latter  element  cannot 
be  attributed  to  adhering  phosphoric  acid,  inasmuch  as 
neither  mull  nor  humus  substances  absorb  that  acid. 

Silica  is  probably  present  as  ammonium  silicate,  and  any 
alkalis  or  alkaline  earths  present  may  be  regarded  as 
impurities. 

On  dialysing  a  sample  of  mull  substance,  organic  as  well 
as  inorganic  matter  diffused,  the  former,  after  diffusing, 
being  of  different  composition  to  that  of  the  mull  substance 
itself.  With  reference  to  the  analyses,  the  author  points  out 
that  dilute  acids  extract  larger  quantities  of  some  con- 
stituents from  the  soil  than  strong  acids  do  from  the  ignited 
soil ;  this  is  the  ease  with  silica  and  may  happen  nith  small 
quantities  of  potash,  lime  a:jd  maguesia.  Partial  ignition  so 
as  just  to  char  the  organic  matter  is  objectionable,  as  con- 
stituents of  the  soil  become  soluble  which  weie  not  previously 
directly  assimilable  by  plants.  The  author  finds  even  with 
phosphoric  acid  the  amount  soluble  in  dilute  acid  is  increased 
by  partial  ignition.  Roots  can  only  assimilate  directly 
those  proportious  of  the  plant  foods  in  the  soil  which  are 
extracted  by  cold  dilute  about  4  per  cent,  hydrochloric  acid, 
aud  in  most  cases  these  quantities  are  too  great  and  require 
to  be  divided  by  2  or  3  if  the  true  amount  of  assimilable 
constitutents  is  to  be  ascertained,  since  hydrochloric  acid, 
however  dilute,  can  always  dissolve  more  of  these  substances 
than  the  weak  root-acids.  A  soil  extracted  with  4  per  cent, 
hydrochloric  acid  would  hence  be  quite  sterile,  although 
aualysis  might  indicate  the  presence  of  plenty-  of  plant 
nutrition.  In  fact  those  constituents  of  the  soil  which  are 
in  organic  combination  only  become  assimilable  by  the  aid 
of  oxidation  ;  and  in  the  author's  opinion  the  constituents 
derived  from  the  oxidation  of  mull  substances  are  more 
important  as  a  natural  source  of  nutrition  for  cultivated 
plants  than  the  mineral  phosphates  and  silicates.  Oats, 
which  require  relatively  small  quantities  of  mineral  matter, 
can  exist  on  the  matter  rendered  assimilable  duriug  the 
oxidation  of  one  season.  Ordinary  modes  of  working  the 
land  aid  this  oxidation  ;  the  favourable  action  of  ammonium 
salts  may  in  part  be  attributed  to  the  mull  substances  being 
partially  decomposed  by  them  and  so  becoming  more  suscep- 
tible to  oxidation.  Lime  would  set  free  ammonia,  which 
would  then  act  as  just  described,  and  its  favourable  action 
cm  be,  in  jiart,  explained  in  this  manner. — D.  A.  L. 


Onions  as  a  Field-Crop  in  Australia.     R.  W.  E.  Maeivor. 
Chem.  Centr.  1888,  638. 

Onions  were  cultivated  in  some  districts  in  Australia  ;  the 
harvest  soon  began  to  fall  off,  but  was  restored  to  previous 
abundance  bv  dressing  with  ammonium  sulphate,  blood 
meal,  superphosphate,  and  potash.  Superphosphate  alone 
exerted  only  a  slight  action.  The  onions  contained,  per 
cent.,  89-48"  of  water,  10- 10  of  combustible  matter,  0-237 
of  nitrogen,  and  0  42  of  ash.  An  average  harvest  of 
eight  tons  removes  from  the  soil  in  lb.  per  acre — 

X        K.,0     Xa„0     CaO    MgO   Fe.,03 
42-48     29-36      1-88     6-52     2-70     0-30 


P,0, 

CI         SO3 

SiOo 

Total. 

10-88 

0-80    22-90 

1-72 

119-54 

— D.  A.  L. 

PATENTS. 

Iiupyovements  in  the  Process  of  Manufacturiuy  Bicalcareous 
Phosphate^  raited  Precipitated  Phosphate.  G. C.Dymond, 
Liverpool.  From  C.  E.  D.  Wiussinger,  Brussels,  Belgium. 
Eng.  Pat.  17,945,  Dece-jaber  8, 1888.     6d. 

See  under  VIL,  page  284. 


An  Improved  Process  for  Desiccating  Blood  and  other 
analogous  Substances.  W.  Barnsdale,  Auckland,  New 
Zealand.     Eng.  Pat.  18,429,  December  17,  1888.     6d. 

Blood,  fish,  or  other  animal  matter  is  boiled  by  a  steam 
coil,  and  passes  down  an  inclined  gutter  between  the  spikes 
of  a  "  masticator "  or  disintegrating  roller,  and  thence 
between  a  pair  of  squeezing  rollers,  bj-  which  the  liquid  is 
expressed.  The  pressed  solids  are  then  spread  on  trays  and 
dried  in  a  special  desiccating  chamber  heated  by  a  steam 
coil  and  also  by  circulation  of  the  furnace  gases. 

—J.  M.  H.  il. 

Improved  Method  of  Maiiufoctnring  Nitrogenous  Fertilisers. 
P.  M.  Justice,  London.  From  W.  J.  Williams,  Camden, 
New  Jersev,  U.S.A.  Eng.  Pat.  18,906,  December  27, 
1888.     id.' 

Wool  waste,  hair,  blood,  tankage,  or  other  nitrogenous 
matters  are  treated  with  sulpnurie  acid  of  50°  to  60°. 
Calcined  and  pulverised  phosphate  of  iron  or  phosphate  of 
alumina,  or  a  mixture  of  both,  is  mixed  with  water,  aud  the 
mixture  added  to  the  sulphuric  acid  and  nitrogenous  matter. 
The  mixture  is  allowed  to  dry  below  I8u°  F.  Tbe  quantity 
of  water  used  should  be  just  suthcient  to  allow  the  mass  to 
set  or  harden  on  drying. — J.  il.  H.  M. 


XVI.-SUGAE,  STAECH,  aUM,  Etc. 

Improcements  in  the  iliinufocturc  of  Starch,  Dextrin,  and 
Glucose.  Dingl.Polyt.J.  271,  185—189;  329— 336  and 
363—374. 

Glucose  from  Jerusalem  Artichoke. — The  composition  of 
the  artichoke  is  given  by  Petermann-Gembloux  (Revue 
Univer.  de  la  dist.  1886)  as  follows  :  — 

Per  Cent. 

■Water 77 '  fiS 

Carbohydrates  convertible  into  su^r  14-33 

Other  carbohydrates yX7 

Fat 0-18 

Protein 1-S5 

Ash 1-10 

Total  nitrogen 0-22 

True  albumiuoids 0-79 

Champ;/  ^-  Fils  (Ger.  Pat.  35,825  of  1885)  treat  the  juice 
of  the  artichoke,  or  the  tubers  cut  in  pieces,  at  the  boiling 
temperature  with  gaseous  sulphurous  acid  in  a  series  of 
communicating  vessels.     The  levulin  and  inulin  contiiined 
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in  the  juice  are  thus  couvcrted  into  glucose,  and  the 
solution  is  lit  the  siime  time  decolourised.  The  sulphurous 
acid  is  then  removed  liy  u  cuirent  of  steam.  In  case  solid 
glucose  is  requireil  tiie  small  quantiv  of  sulphuiic  acid 
formed  by  oxidation  from  sulphurous  acid  is  renu)ved  by 
means  of  barium  carbonate. 

M.  liiiniiimimtu  and  G.  Font  have  designed  an  apparatus 
for  the  preparation  of  sugar  from  staroheontaining  sub- 
stances (Gcr.  I'ut.  I2,."il»  of  18S71.  The  apparatus  is 
similar  to  the  ditt'usion  battery  used  in  beet-sugar  manufae- 
ture,  and  consists  of  n  series  of  extraction  vessels  fitted  with 
false  bottoms,  with  raised  heaters  between  them.  These 
consist  of  cylinders  in  which  arc  set  ci>nieal  globes.  Inside 
the  globes  are  steam  coils  by  means  of  which  the  Huid  may 
he  heated  and  caused  lo  rise  in  the  tube  at  top.  ^'ery 
dilute  sulphuric,  oxalic,  or  hydrochloric  acid  circulates  over 
the  starchy  material,  such  as  peelerl  maize,  rice,  rye, 
barley,  oats,  S:e.  contained  in  the  extraction  vessels,  and 
converts  the  starch  into  glucose  without  changing  the 
original  shape  of  the  grains.  The  exhausted  materials  are 
said  to  contain  the  bulk  of  the  nitrogenous  bodies  originally 
present.  The  acid  extract  is  worked  up  for  glucose  in  the 
usual  manner. 

.1.  Schumann  has  patented  a  process  for  the  mannfacturi' 
of  dextrin  free  from  sugar,  and  similar  in  its  properties  to 
gum-arabic,  and  to  be  used  as  a  substitute  for  it.  (Ger.  Pat. 
41,1131  of  18HC.,  and  4;!,  146  of  18S7.) 

Starch  is  mixeil  to  a  thick  cream  with  cold  water  and 
treated  wiih  I  per  cent,  of  its  weight  of  sulpliurii',  hydro- 
chloric, or  nitric  acid.  .Vtler  24  hours  tlie  mixture  is 
washed  free  from  acid.  The  ])re|)ared  starch  is  cither  dried 
or  again  mixed  with  water  to  a  cream,  and  heated  in  an 
oil-bath  or  by  means  of  superheated  steam  to  ICO" — 17U°  C. 
till  a'.I  the  starch  is  converted  into  the  soluble  form.  The 
solution  is  then  rcKned  an  I  evaporated  to  dryness  or  to 
any  desired  consistency. —  H.  T.  P. 


The  Estimiilion  of  Starch  and  Sugar  in  Fee<liii<i  Matcriah. 
!•:.  F.  Ladd.     Amer.  Chem.  J.  10,  4y. 

FiVK  erms.  of  the  material  to  be  examined  are  washed  on  a 
filter  with  ilistilled  water  till  the  washmgs  measure  2U0  cc. 
The  residue  is  dried  and  serves  for  the  starch  estimation.  In 
the  filtrate  (10  cc.)  the  sugar  is  determined  by  Fehling's 
solution,  .\nother  portion  is  inverted  by  heating  on  the 
water-bath  for  half  au  hour  with  hydrochloric  acid,  neutral- 
ised with  sodium  carbonate,  and  "  Fehliugised."  The 
increased  reduction  represents  substances  soluble  in  water 
io\erted  by  hydrochloric  acid. 

In  the  dried  residue  from  aoove  the  starch  is  estimated. 
It  is  heated  in  an  Krieninayer  Hask  of  251)  cc.  capacity  with 
150  cc.  of  water  and  .'5  cc.  of  strong  hydrochloric  acid  for 
12  hours  at  100'^  C.  on  the  water-hath.  Theflask  is  fitted  with 
a  cork  and  long  glass  tube  to  act  as  condenser.  After 
heating  it  is  allowed  to  stand  12  hours  longer,  filtered, 
rendered  slightly  alkaline  with  carbonate  of  soda,  diluted  to 
200  cc,  and  "  Fehlingised." — H   T.  P. 


The  Composition  of  Iodide  of  Starch.     F.  Seyfert.     Zeits. 
f.  angew.  Chem.  188H,  15. 

ASSUMI.NG  the  stiireh  molecule  to  consist  of  C.jHijO^,,),  the 
formula  of  iodide  of  starch  is  (CiijU^Ua,)^!^,  or  a  multiple 
of  it. 

The  author  lilicwise  describes  the  following  rapid  method 
of  estimating  starch  in  commercial  starch  powders  ;  1  grin. 
of  starch  is  treated  with  luo — l.iOcc.  of  hot  water  and 
heated  on  the  water-hath  at  100  C.  till  perfectly  gelatinised. 
The  paste  is  washed  into  a  500  cc.  flask  and  jO  ce.  of  an 
iodine  solution,  coutainiug  bnt  little  potassium  iodide  ami 
about  12 — 13  grms.  of  iodine  per  litre,  added,  as  well  as 
20  cc  of  strong  hydrochloric  acid.  The  solution  is  diluted 
to  5U0  cc,  well  shaken,  and  allowed  to  settle.  Two  lots  of 
30 — 100  cc.  are  then  pipetted  otl'  and  titrated  with  sodium 
tbiosulphate.  Iodide  of  starch,  according  to  the  above 
formula,  contains  22' 80.5  per  cent,  of  iodine.  The  iodine 
absorbed  by  the  starch,  multiplied  by  4  37,  will  therefore 
give  the  quantity  of  starch. 


Reference  is  made  to  the  researches  of  F.  Mylius  (Zeits. 
f.  phys.  Chem.  H,  30(i)  (see  this  .Journal,  1888,397)  which 
assign  to  iodide  of  starch  the  foniinla  (("■j4Hj,|()..||I)^lII. 
This  compound  contains  24'48a  per  cent,  iodine.  — H.  T.  P. 


Compt. 


Invert  Sujar.     E.  .luugHeiseh   and   I;.   Grimbtut. 

Hend.  108,  141— 14(i. 
Tiir:  rotary  power  of  pure  leviilose  varies  considerably  from 
the  value  obtained  by  calculation  from  the  optical  activity 
of  invert  sugar,  considered  as  a  mixture  of  equal  parts  of 
levulose  and  dextrose.  This  is  shown  in  the  following 
tahlf.  :— 


Temperature 

(a)    for  pure  levulose. 


(a)|,  for  the  levulose  of 
invert  siniiir... 


93 •74° 


The    authors    ascribe    these    differences    to   a   peculiar 

modifying  iiitlnence  of  the  strong  acids  on  levulose. 
Dextrose  added  to  a  solution  of  levulose,  in  quantity  equal 
to  the  levulose  present,  does  not  modify  its  specific  rotary 
power.  .Veids,  however,  have  a  powerful  iiifliieiiee.  A 
solution  of  pure  levulose  with  10  per  cent,  of  IICI  gave,  at 
12"  C,  (o)„  =  -  94-66°;  after  heating  for  half  an 
hour  to  68°  C.  with  5  per  cent,  of  hydrochloric  acid, 
(a)„  =  —  96 ■78°.  Sulphuric  acid  used  in  a  similar  manner 
yielded  (o)„  =  —  90-78'.  The  readings  were  not  affected 
by  neutralisation  of  the  acids.  This  action  of  strong  acids 
is  exerted  instantly  and  even  at  ordinary  temperatures, 
irydrochloric  acid  added  in  the  cold  tc  a  levulose  solution 
gave  (a)i,  =  —  90-5O  .  Oxalic  acid  has  a  similar  action 
on  heating.  Acetic  and  formic  acids  employed  at  the  rate 
of  5 — 10  per  cent,  have  no  influence  on  the  specific  rotary 
power  of  pure  levulose.  The  optical  activity  of  dextrose  is 
not  influenced  under  any  of  the  above  conditions.  Cane  sug.ir 
iiiveilcd  by  t'lerget's  method  (heating  with  one-tenth  of  lit'l 
to  68  C  for  lu  minutes)  gives  as  the  value  for  levulose  at 
12'  C.  (a)„  =-■  —  101 -30-';  when  only  one-twentieth  of  its 
bulk  of  HCl  is  used,  and  the  time  of  heating  prolonged  to 
30  minutes,  (a)„  =  —  96-52°.  This  number  corresponds 
very  nearly  with  the  value  for  pure  levulose  under  the  same 
conditions,  {a)„  =  —  96-78°  When  cane  sugar  is  inverted 
by  heating  with  3 — 10  per  cent,  of  formic  or  acetic  acid  to 
100°  C.,  the  levulose  of  the  resulting  insert  sugar  possesses 
the  specific  rotary  power  of  pure  levulose.  Thus  under 
conditions  where  pure  levulose  gave  (a)„  =  —  94  •  66°,  the 
levulose  of  invert  su;;ar  gave  (a)|,  =  —  94-75°  (inverted  by 
5  per  cent.  aceti(' acid,  30  mills,  at  100°  C),  (a)„  =  —  94-48° 
(.)  per  cent,  acetic  acid,  60  mins.  at  100°  C),  (a)„  =  -  94  •  uo° 
(10pcrcent.acetioacid,60rnins.at  100°C.),  (a)„  =  —  94-80° 
(5  per  cent,  of  formic  acid,  30  niins.  at  100°  C).  On 
addition  of  HCl  to  the  solutions  thus  inverted  the  readings 
were  increased  as  before. 

The  authors  come  to  the  conclusion  that : — 

1.  Strong  acids  modify  the  rotary  power  of  levulose 
more  or  less  according  to  circumstances. 

2.  The  levulose  of  invert  sugar  made  by  the  ordinary 
process  is  not  identical  with  pure  crystallised  levulose,  but 
is  a  modification  of  it. — H.  T.  P. 


The   Extraction  of  Sorbite.     C.  Vincent  and   Delachanal. 

Compt.  Uend.  108,  147—148. 
The  autliors  indicate  several  methods  hy  which  an  increased 
yield  of  sorbite  may  be  obtaineil  from  the  service-berry. 
Sulphuric  acid  and  alcohol  are  employed  to  eliminate  the 
potash  and  lime  (which  hinder  the  crystallisation  of  the 
sorbite)  from  the  extract,  in  the  shape  of  in.soluble 
sulphates. 

The  fermented  juice  of  the  service  is  concentrated  in 
vacuo  to  a  third  of  its  volume.  A  portion  (10  grms.)  is 
ignited  with  the  addition  of  excess  of  sulphuric  acid,  and  a 
determination  of  sulphuric  acid  made  in  the  resiJual  ash. 

The  (piantity  of  sulphuric  acid  necessary  to  combine  with 
the  bases  present  is  thus  known.  The  calculated  quantity 
of  sulphuric  acid,  diluted  with  its  own  volume  of  water,  is 


296 


THE  JOUBNAli  OF  THE  SOCIETY   OF  CHEMICAL  INDUSTBY.       [April 3o,i8S9. 


added  to  the  remainder  of  the  extract,  and  then  two  volumes 
of  alcohol.  The  precipitate  is  filtered  off,  the  alcohol 
removed  from  the  filtrate  hv  distillation,  and  a  slight  excess 
of  barium  hydrate  added.  "  The  clear  liquid  is  treated  with 
basic  acetate  of  lead,  followed  by  sulphuretted  hydrogen  ; 
it  is  then  concentrated  in  vacuo.  The  syrup  yields  a  large 
amount  of  sorbite,  but  slowly.  This  slowness  of  separation 
i.s  due  to  the  influence  of  the  barium  salt  of  a  certain  acid 
or  acids  present  in  the  extract,  which  are  not  precipitated 
by  basic  acetate  of  lead  or  the  alkaline  earths,  are  soluble 
in  water,  but  nearly  insoluble  in  alcohol  On  this  latter 
observation  a  method  of  sep.iration  is  based.  The  liquid, 
treated  as  above,  is  exactly  saturated  with  barium  hydrate 
and  evaporated  in  vacuo  to  a  thick  syrup.  The  syrup  is 
extracted  with  boiling  alcohol  of  9.'5  per  cent.,  which  dissolves 
out  the  sorbite  only.  By  the  evaporation  of  the  alcohol  a 
syrup  is  obtained,  which,  in  the  course  of  a  few  days, 
deposits  an  abundant  crop  of  soi'bite  in  long  needles. 

Meunier  has  shown  that  sorbite  forms,  with  benzal- 
dehyde,  an  aeetal  insoluble  in  water.  A  method  for  the 
determination  of  sorbite  may  be  based  on  this  fact.  The 
authors  proceed  as  follows :— The  juice  of  the  service, 
concentrated  to  a  third  of  its  volume  in  vacuo,  is  treated 
with  basic  acetate  of  lead  in  excess,  followed  by  sulphuretted 
hydrogen,  and  then  evajKu-ated  in  vacuo  to  a  thick  syrup. 
The  syrup  is  treated  witli  its  own  weight  of  sulphuric  acid 
(.50  per  cent.)  and  80  per  cent,  of  its  own  weight  of  benzal- 
dehyde.  The  mixture  soon  solidifies,  owing  to  the  formation 
of  the  aeetal.  After  24  hours  the  mass  is  powdered  and 
washed  with  water  by  decantation.  The  weight  of  the 
washed  and  dried  precipitate  is  a  measure  of  the  quautity  of 
sorbite  present  in  the  substance.  The  sorbite  may  be 
obtained  from  it  thus  :■ — The  precipitate  is  heated  with 
water  containing  a  few  tenths  of  sulphuric  acid  and  beiizal- 
dehyde.  After  completion  of  the  reactiou,  the  aldehyde  is 
distilled  oil  in  a  current  of  steam.  The  residue  is  saturated 
with  barium  hydrate,  filtered,  and  the  excess  of  barium 
exactly  precipitated  by  sidpburie  acid.  After  cooling,  the 
liquid  is  agitated  witli  ether  to  remove  the  small  quantity  of 
benzoic  acid  formed  by  oxidation  from  the  benzaldehyde. 
The  liijuid  is  then  evaporated  in  vacuo  and  decolourised  by 
means  of  a  little  animal  charcoal.  In  a  few  days  it  deposits 
a  considerable  amount  of  sorbite  in  the  shape  of  long 
brilliant  needles.— II.  T.  P. 


O71  Sorbite  and  its  Presence  in  Fruit  of  the  Family  •■] 
liosacca.  C.  Vincent  and  Delachanal.  Compt.  Rend. 
108,  354—356. 
SoRPiTE  is  contained  in  pears,  apples,  and  Britanny  cider. 
It  is  best  separated  and  purified  by  means  of  the  compound 
it  forms  with  benzaldeliyde.  The  sjieclfic  rotatory  power  of 
pure  sorbite  is  —  1  ■  73  for  the  ray  H.  at  15°.  It  is,  therefore, 
twelve  times  as  active  as  mauuite  in  turning  polarised  light. 
Oxidised  with  potassium  permanganate  an  acid  and  a 
reducing  sugar  are  formed.  Nitrosorbite  is  obtained  by  the 
action  of  fuming  nitric  acid  and  sulphuric  acid  in  the  cold. 
It  is  an  oily  liquid  which  burns  when  brought  in  contact 
with  a  fuse  and  explodes  violently  by  concussion. — A.  B. 


Kxtraction  of  Hajfinose  from  Haw  Suc/ar  anil  Haw  Sugar 
S>/rtip.  G.  Burkhard.  !Neuc  Zeits.  f.  Riibenzuck.  Ind. 
1888,  16. 
The  raw  sugar  or  raw  sugar  syrup  dried  with  sawdust  is 
extracted  with  methyl  alcohol.  The  methyl  alcohol  is 
distilled  off,  the  residue  diluted  with  water  and  boiled  for 
20  minutes  with  sufficient  strontium  hydroxide  to  cause  the 
separation  of  granular  i-affiuose-saecharate,  and  yet  to  leave 
a  visible  excess  of  the  hydroxide  on  the  surface.  The 
precipitate  is  separated,  washed  with  boiling  strontium 
solution,  and  decomposed  by  means  of  carbonic  acid.  The 
solution  is  evaporated  down,  and  on  warming  with  alcohol 
ratfinose  crystallises  out. — D.  A.  L. 


Compounds  of  Phenylhydrazine  with  the  Sugars.  E. 
Fischer.  Ber.  82,  87—97.  (Compare  this  Journal,  1888.) 
The  sugars  yield  with  phenj-lliydrazine  compounds  kuowu 
as  "  osazones,"  and  these  decompose  with  strong  hydro- 
chloric acid  into  oxidation  products  and  pheuj-lhyu'razine. 
Thus  phen3'lglucosazone  yields  a  compound — 

CH20H.(CHOH)3.CO.COH 

aud  phenylhydrazine.  The  author  has  given  to  these 
oxidation  products  the  name  "  O.soue."  The  above  com- 
pound is  therefore  "  glueosone."  These  bodies  react  with 
the  primary  and  secondary  hydrazines  and  o-diamines  like 
glyoxal,  and  are  reduced  witli  zinc  dust  and  acetic  acid  to 
levnlose.  This  reaction  is  generally  applicable,  aud  has 
been  studied  by  the  author  in  the  ease  of  glucosazone, 
galactosazone,  sorbosazone,  lactosazoue,  maltosazoiie,  a-  and 
3-acrosazone,  formosazoue,  arabinosazoue,  and  the  osazone 
of  isodulcite.  Erythrosazone,  glycerosazone,  and  glyoxal- 
phenylosazone  act  otherwise,  and  the  osazoresof  the  ketone 
acids  are  even  more  stable  in  presence  of  strong  hydro- 
chloric acid.  Glueosone  is  obtained  bj  adding  strong 
hyilrochloric  acid  to  powdered  phenyiglucosazone  at  the 
ordinary  temperature.  It  is  shaken  and  warmed  for  a 
short  time,  and  quickly  doled.  It  is  filtered  from  phenyl- 
hjdrazine,  washed  with  dilute  hydrochloric  acid,  excess  of 
lead  carbonate  added  to  neutralise  the  aeid  and  precipitate 
colouring  matter.  Tlie  filtrate  is  neutralised  ^^-ith  baryta, 
and  the  osoiie  precipitated  with  lead  hj  droxide.  The  lead 
is  precipitated  with  sulphuric  acid,  Sec,  aud  the  solution  of 
the  free  glueosone  evaporated  in  vacuo.  It  forms  a  solid 
amorphous  mass;  reduces  I''ehling's  solution,  turns  polarised 
light  faiutly  to  the  left,  and  does  not  ferment.  With 
phenylhydra:!ineit  readily  unites  to  form  phenyiglucosazone, 
aud  with  mcthylphenylhydrazine  to  form  glneosonmethyl- 
phenylhydrazone,  CjHiDOjiN'Xt^CHj)  .CgHj.  If  an  excess 
of  metliylphenylhydrazine  is  employed  in  acetic  acid  solution 
methylphenylglncjsazone  is  obtained.  It  differs  from 
phenyiglucosazone  by  its  greater  soluliility  in  alcohol  aud 
benzene. 

The  formula  for  this  substance  is  doubtless — 

CIL<0II)(CH.0H)3.C.CH 

CeH5(CH3)]Sr.N  N.N(CH3)C5ll5. 

Glueosone  also  combines  with  o-toluylenediamine  in 
aqueous  solution  to  form  a  compound  of  the  formula 
CiaHjjNoOj.  With  hyiirochloric  acid  it  decomposes, 
yielding  levulinic  aeid.  Keduced  with  ziuc  and  acetic  acid 
it  gi\es  levulose,  which  with  sodium  amalgam,  yields 
mannite. — J.  B.  C. 


Synthetic    E.eperiments    on   the   Sugars.     E.    Fischer    and 

J.  Tafel.  Ber.  22,  97  —  101. 
AcKOLEiNBROMiDE  yields  with  the  alkalis  or  baryta  a 
sugar,  C6H,.,Oj,  which  combines  with  phenylhydiazine, 
forming  the  compound  a-acrosazon.  On  reduction  with  zinc 
and  acetic  acid  a  base  is  obtained,  which,  with  nitrous  acid, 
gives  a  non-nitrogenous  amorphous  product  to  which  the 
authors  gi^'e  the  name  of  a-aerose.  a-Acrosazou  behaves 
with  cone,  hydrochloric  acid  like  glueosazou,  and  gives 
an  "  oson  "  corresponding  to  glucoson,  and  which  is 
therefore  called  a-acroson.  With  phenylhydrazine  acrosazon 
is  regenerated,  aud  it  combines  likewise  with  o-tolujdene- 
diamine.  Hydrochloric  acid  converts  it  into  levulinic  acid. 
With  zinc  dust  and  acetic  acid  a  sugar  is  produced,  which 
ferments  with  yeast,  and  with  the  exception  of  its  inactivity 
on  polarised  light  has  all  the  characteristics  of  the  glucoses. 
(Compare  this  Journal,  1888,  128.)— J.  B.  C. 


Acrosc  from  Formaldehyde.     E.  Fischer  and  F.  Passmore. 

Ber.  22,  359—361. 
By  the  action  of  lime-water  on  formaldehyde,  a  mixtare  of 
aldehyde  or  ketone-alcohols  is  obtaiued.  One  of  these 
compounds  combines  with  phenylhydrazine  to  form  a-acro- 
sazone  from  which  acrose  may  be  prepared.  The  following 
is  an  outhne  of  the  method  adopted.  A  3  per  cent,  solution 
of   formaldehjde   is   converted  by  lime-water  into  Loew's 
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fonnosc.  The  latter  compound  is  treated  with  phenyl- 
hvdniziiK'  himI  nivlio  acid  (■'>*<  ptr  cent.)  ;uk1  hiMtwl  on  tlu' 
wiiter-bath.  The  proiiiict  is  troaled  with  benzeiif  and  ithir. 
and  tiiially  with  water,  which  U'uves  a  small  residue  of 
acrosazotie.  This,  after  recrystallisatioii,  is  converted  by 
conceu'rali'd  liydrochloric  acid  into  the  o.souc,  wliich  may 
K"  converted  into  the  osazone.  It  is  only  in  this  way  that 
the  osazone  can  be  purilicd.  The  substance  is  identical  with 
the  compound  obtained  by  the  action  of  phcnylliydrazinc 
upon  acrose. — J.  15.  C. 


O-ridation  of  Milk  Sugar.     E.  Fiscli';r  and  T.  Meyer. 

iScr.  22,  3i;i— ;iG4, 

If  I  part  of  milk  su;rar  dissoKi'il  in  7  i)arts  of  water  be 
treated  with  1  part  of  bioiuine  at  tht  ordinary  temperature, 
the  greater  part  of  the  bromine  disappears.  The  excess  of 
bromine  is  ilriven  oil'  by  a  current  of  air,  uud  the  liydro- 
broinic  acid  removed  by  lead  carbonate  and  silver  oxide. 
The  atpicons  solution  e^>!itains  the  new  acid  lactoltionic  acid, 
which  remains  as  a  syrup  on  evaiH)ratin^  the  liquid.  If  the 
syrup  is  triturated  « ith  cold  f;lacial  acetic  acid  impurities 
are  removed  and  lactobionic  acid  is  obtained  in  the  form  of 
a  wliite  amorphous  mass.  It  does  not  reduce  Fehling's 
solution.  It  is  soluble  in  water,  but  not  in  alcohol,  ether,  or 
aceiic  acid.  It  is  split  up  with  dilute  mineral  aeids  into 
galactose  and  gluconic  acid.  This  dceomposiuon  may  be 
expressed  as  follows  :  — 

t'liUs-jO,.  +  II;0     =  C^HijOb  +  C,ll,.,(Jj 

Lactobionic  acid.  Galactose.         Gluconic  acid. 

—J.  B.  C. 


Mimnose.     E.  Kischer  and  I.  Ilirsehberger.     Her.  22, 
305—376. 

XI.vx.MTK  on  oxidation  with  dilute  nitric  acid  yields 
mannose.  After  neutralising  the  jiroduct  with  carbonate  of 
soda,  phenylhydrazine  dissolved  in  acetic  acid  is  added. 
The  phenylhydrazonc  ery.stallises  out.  The  compound  is 
recrystalliscd.  The  yield  is  about  10  per  cent,  of  the 
manuite. 

Dissolved  in  four  times  its  weight  of  hydrochloric  acid 
(sp.  gr.  I  "IS),  phenylhydrazine  hydrochloride  separates 
out.  The  solution  contains  mannose,  which  after  purifica- 
tion forms  a  colourless  syrup.  The  yield  is  about  (Hi  per 
cent,  of  the  phcnylbydrazone.  The  syrup  m.iv  be  precipi- 
tated by  ether  iu  the  form  of  a  white  tlocculent  substance  ; 
but  has  not  jet  been  crystallised.  Mannose  ferments  witli 
yeast  as  readily  as  dextrose,  and  may  be  reduced  to  num- 
uite  with  sodium  amalgam.  It  reduces  copper  solution 
and  turns  the  plane  of  polarisation  to  the  right.  The 
specific  rotatory  power  is  (o)„  =  192 '96.  Tested  by 
Fehling's  sohuion  1  cc.  is  equivalent  to  3  •307  mgrm.  of 
mannose.  Of  all  the  different  sugar-producing  substances 
tested,  the  authors  only  succeeded  iu  confirming  the 
presence  of  mannose  first  discovered  by  ToUens  and  Cans 
in  salep  gum. 

Mannose  when  heated  in  aqueous  solution  to  140" 
decomposes,  yieliliiig  furfurol ;  with  concentrated  hydro- 
chloric acid,  levulinic  acid  is  formed. 

Like  other  sugars  it  combines  with  hydrocyanic  acid. 
Fifty  grms.  of  mannose,  2.50  grms.  of  water,  and  18  cc.  of 
anhydrous  hydrocyanic  acid  are  mixed  together  in  a 
stoppered  flask  and  left  at  the  ordinary  tennierature.  A 
solid  compound  separates,  which  is  the  amide  of  mannose 
earboxylic  acid.  T'hc  solution  contains  the  ammonium  salt 
of  the  acid. 

The  latter  readily  forms  salts.  The  free  acid  imme- 
diately pa.sses  into  the  lactone — a  ciystalline  compound  of 
the  formula  C'jll|.>();.  Mannose  earboxylic  acid  reduced 
with  hydriodic  acid  and  phosphorus  yields  an  oily  lifjuid 
with  acid  properties  having  the  composition  of  hcptylic 
acid. 

Mannose  combines  with  phenylhydrazine  to  form  air 
azouc,  which  is  identical  with  glucosazone  from  dextrose. 

From  the  vari(nis  reactions  which  mannose  nu(lergf)es 
it  is  considered  as  an  aldehyde  of  a  constitution  similar  to 


dextrose.  The  difference  is  due  to  geometric  isomerism, 
tlicre  being  four  assyinetric  carbon  atoms  in  the  formula  for 
dextrose. 

CII().t'110!l.(  IIOII.CHOH.CIIOU.CIIJUI 

asj  as.j  as^(  as, 

This  explains  the  foiination  of  the  osazoue  iu  the  case  of 
biith  isomcrides.  It  will  therefore  be  best  represented  by 
the  formula — 

lIC(N2HCsH5).C(N2HC6H5).CIIOII.CIIOII.CII()ll. 
CH,,OH. 

—J.  B.  C. 


Y'/ic    Fonndfion     (if    ( ^ifrlinhijilnilfs    from     Fiu-malilc/ti/ile, 
().  r.ocw.     Ber.  22,  470—178. 

TiiK  condensation  of  formaldehyde  to  foimose  depends  upon 
the'  strength  of  the  base,  and  the  concentration  of  the 
I'Drnuildehyde  solution.  If  the  base  is  either  too  strong 
(caustic  soda)  or  too  weak  (magni-sia)  no  eondeiisatU)n 
occurs.  Lime  and  oxide  (jf  lead  produce  condensation,  as 
also  metallic  lead.  The  fact  that  bases  affect  condensation 
and  not  acids  may  be  ascribed  to  the  formation  of  inter- 
mediate compounds  with  the  bases.  A  compound  of  this 
character  is  formed  with  lead  oxide.  In  spite  of  numerous 
trials  with  a  variety  of  bases  no  natural  carbohydrate  has 
been  detected  iu  crude  forniose.  The  author  finds  the  best 
yield  of  fernicniable  sugar  may  be  attained  as  follows  :  — 
40  gnus,  of  formaldehyde  are  dissolved  in  4  litres  of  water, 
0-.")  grm.  of  magnesia  and  2 — 3  grms.  of  magnesium 
sulpliate  added,  and  the  solution  heated  with  3.")0  — 400  grms. 
of  granulated  lead  to  60    for  12  hours. 

The  liquid  may  be  evaporated  at  50'  to  a  syrup  extracted 
with  KO  per  cent,  alcohol,  and  the  sugar  precipitated  with 
ether.  This  process  is  repeated  and  the  precipitated  formose 
redissolvcd  iu  water  and  evaporated.  The  residual  syrup 
has  an  intensely  sweet  taste  and  reiluccs  Fehllug's  solution. 
It  ferments  readily  with  yeast,  giving  alc(diol.  The  author 
considers  formose  to  be  allied  more  closely  to  levulose  than 
to  dextrose,  as,  like  the  former,  it  is  decomposed  by  a 
7  •  5  per  cent,  solution  of  hydrochloric  .acid.  It  yields  a 
glucosazone  similar  to  Fischer's  phenyl  glucosazone.  From 
the  osazone  the  sugar  may  be  regenerated.  The  author 
considers  this  a  distinct  substance  and  calls  it  "  methose." 

—J.  B.  C. 


Notes  Ml  Furmuse.     O.  Loew.     Ber.  22,  478—482. 

FlscuKit  luis  found  that  formose  is  not  a  simple  substance. 
The  author  confirms  this,  and  finds  that  from  it  three 
o.sazoms  may  be  prepared  :  — 

1.  .\n  osazone  readily  soluble  in  ether,  called  formosazonc. 

It  is  present  to  the  extent  of  75 — 82  per  cent. 

2.  16 — 12  per  cent,  of  an  osazone  with  difficulty  soluble 

in  ether,  readily  soluble  in  alcohol. 

3.  3 — 4  per  cent,  of  an  osazone  insoluble  in   ether,  with 

difficidty  in  cold  alcohol. 

In  preparing  formose  in  very  dilute  solutions,  with  thin 
milk  of  lime  in  place  of  the  thick  paste,  and  using  a  1  per 
cent,  solution  of  fiu'iualdehyde,  the  amount  of  osazone 
decreases  to  48 — 5.3  jier  cent.  1^'ormose,  which  name  the 
author  retains  for  the  principal  product  of  the  reaction,  is 
decoinpose<l  with  hydrochloric  acid,  yielding  furfurol,  and 
humus  substances,  but  no  levulinic  acid.  It  undergoes 
the  lactic  but  not  the  alcoholic  fermeutation.  It  is  more 
rapidly  attacked  b\  bromine  than  levulose,  but  less  rapidly 
than  dextrose.  Tt  does  not  yield  on  oxidation  an  acid  with 
six  carbon  atoms,  ami  on  this  account  the  author  regards  it 
as  a  ketone  alcoh<>l,  like  levidose  aiifl  sorbinose. 

The  rest  of  the  paper  is  devoted  by  the  author  to  vindi- 
cating his  claim  to  be  the  first  discoverer  of  artiiicial  sugar. 

—J.  B.  C. 
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Improvements  in  and  connected  with  Defecators  or  Elimi- 
nators for  Saccharine  and  otiier  Liquids.  R.  Harvey, 
Glasgow.  From  T.  S.  Cornish,  Demerara.  Eng.  Pat. 
6030,  April  23,1888.     8f/. 

This  invention  has  reference  to  a  modified  form  of  pan  for 
evaporating  sugar  or  other  soUitions  either  in  vacuo  or  at 
atmospheric  pressure.  The  pan  is  of  elongated  rectangular 
shape  in  its  horizontal  section.  Through  one  end  of  this 
pan  passes  an  iron  pipe  capable  of  revolving  on  its  axis. 
The  vertical  section  of  this  pipe  is  of  a  B  shape,  thus  form- 
ing two  tubes  in  one.  Sream  is  supplied  into  the  upper  tube, 
and  after  pasr.iug  through  a  nimiber  of  smaller  tubes  which 
branch  off  therefrom,  returns  into  the  lower  tube,  from 
which  the  condensed  water  escapes.  The  branch  tubes  pass 
through  the  length  of  the  pan  at  an  angle  slightly  inclined 
to  the  horizontal,  dipping  away  from  B,  and  then  return, 
with  a  similar  downward  inclination,  to  the  lower  tube  of 
the  B.  Thus  the  whole  system  of  pipes  through  which  the 
steam  circulates  is  capable  of  revolving  ou  B  as  an  axis,  and 
can  be  submerged  in  the  liquor  or  revolved  out  of  it  at  will. 
Moreover  the  part  of  the  pan  about  B  is  the  hottest  part  of 
the  pan,  and  is  the  deepest,  the  other  end  shallowing  off 
towards  a  lip,  over  which  the  scum  escapes.  For  drawing 
olf  the  clear  liquor,  there  is  another  short  pipe  attached  to 
the  bottom  of  the  pan  by  a  swivel  motion,  so  that  the  month 
of  the  outlet  pipe  may  be  lowered  or  raised  to  any  particular 
level  from  which  it  is  desired  to  draw  off  the  liquor.  Full 
drawings  are  given  in  illustration  of  the  invention. — A.  J.  K. 


able  to  operate  more  readily  on  their  contents.  It  is  also 
stated  that  by  the  absence  of  air  and  of  carbonic  acid  con- 
tained therein,  a  re-precipitation  of  gluten,  generation  of 
fimgi,  and  fermentation  are  practically  prevented.  The 
treatment  is  finished  in  about  six  hours.  From  the  saturated 
lye  the  protein  is  precipitated  by  an  acid,  preferably  by 
carbonic  acid,  and  the  precipitate  contains  about  90  per  cent, 
of  pure  protein. — A.  J.  K. 


I'rocess  for  Manufacturing  (h-ystallised  Maltose.     O.  Lenz, 
Berlin,  Germany.     Eng.  Pat.  75,  January  2,  1889.     id. 

Pi'itE  potato-starch  or  other  starch  is  dissolved  in  water  in 
proportion  of  1  to  4,  under  a  high  pressure,  and  cooled  at 
once  to  40°  C.  20  per  cent,  of  malt  is  now  thrown  in,  and 
the  whole  is  cooled  down  to  20 '  C.  At  this  point  the 
mi.xture  is  well  agitated  and  allowed  to  stand.  After  three 
hours  all  the  starch  has  disappeared,  and  after  24  to  36 
hours  the  whole  of  the  dextrin  is  converted  into  maltose. 
The  solution  is  now  filtered  mechanically,  heated  to  70',  and 
again  filtered  mechanically.  Subsequently  it  is  diluted  and 
filtered  through  bone  black.  The  filtered  syrup  is  concen- 
trated by  evaporation,  and  finally  crystallised  with  addition 
of  a  few  crj'stals  of  pure  maltose,  previously  prepared.  The 
essential  point  in  the  process  is  the  low  temperature  at  which 
the  conversion  takes  place. — A.  ,1.  K. 


Improvements  in  the  Manufacture  of  Starch.  H.  Kiel, 
Bremen,  Germany,  and  H.  Stoltenhoff,  London.  Eng. 
Pat.  6778,  May  7,"  1888.     6d. 

In  this  process  the  starch-hearing  grain  is  acted  upon  by 
caustic  lye  in  vessels  from  which  the  air  has  been  exhausteil, 
and  the  vessels  are  arranged  in  series,  the  lye  passing  from 
one  to  the  other  in  regular  order.  The  cells  of  the  grains 
are  burst  by  the  action  of  the  vacuum,  so  that  the  lye  is 


XVIL-BEEWma.  WINES,  SPIEITS,  Etc. 

The  Malt  of  Barley  of  1888.     ().  Keinke.     ^\'ochensehr.  f. 
Brauerei  1888,  5,  1013. 

NoTWiTiiST.\NDiNG  the  Wet  summer  and  late  ripening  of 
the  barley,  the  malt  obtained  proved  to  he  of  good  quality, 
and  the  amount  was  large.  The  following  analyses  are  the 
niaximuni  and  minimum  of  ■!3  malts  of  German  and  Austrian 
origin,  and  also  of  three  malts  which  the  author  considers 
of  normal  quality  :  — 


Trr.|.„„                 Extract  in 
^'^^^^^                     Malt. 

Extract  in 
Dry  Substance. 

Ratio— maltose 
to  non-maltose. 

Time  of 

Supir  Formation 

in  Minutes. 

„     N. 
CC.J55 

Iodine  Solution 
used. 

Maximum 

Per  Tent. 
in-7.'i                       74-78 

1-71           '            152-43 

2-02            i              7-1.-0/^ 

Per  Cent. 
77-20 

68- GS 

07-03 

75-36 

76-87 

0-576                        40 
0-279            i                l-'^ 

2-90 

1-0 

2-60 

1-90 

1-20 

0-601 
0-399 
0-327 

23 
23 
22 

4-70 
6-08 

71-77 
72-20 

—J.  W.  L. 


Wheat  and    Wheat-malt.     R.  Heinzelmanu.     ^yochenschr. 
f.  Brauerei  1888,  5,  1033. 

The   following   analyses    of   wheats    are  published  by  the 
author  :  — 


Gluten 

N  X  6-25 

calculated  for 

10  per  Cent. 

HaO  present. 


EKvptiaii  wheat,  Saidi  superieur, 
crop  of  1887 

Egyptian  wheat,  Saidi  superieur, 
crop  oi  1888 

E{?.vptiau  wheat,  Saidi  superieur. 
crop  of  1888,  red 

Eg.vptian  wheat.  Saidi  superieur, 
crop  of  1S8S,  white 

Californian  cr  j),  1885 

„     5886 


8-8i 

9-98 

10-50 

S'76 

9-87 

10-60 


Starch 

calculated  for 

10  per  Cent. 

H-O  present. 


Gluten 

N  X  6-25 

calculated  for 

10  per  Cent. 

H3O  present. 


Soft  red  Bombay 

Chilian 

Canadian 

Australian 

Oregon 

Danubian 

Roumanian 

Ozina  Odessa 

Red  American  winter  wheat . . . 

„  „  summer  wlleat . 

Persian  wheat 


65-70 
86-27 
64-40 
64-03 
68-73 
64-!l2 

63-17 
6-1-1)0 
65-30 
64-00 


10-68 
10-27 
11-40 
12-12 
9-30 
11-76 
12-51 
15-21 
13-08 
12-60 
11-36 
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The  extract  from  15  wheat  malu,  calculated  for  10  per 
cent,  of  water,  varied  from  71  -40  to  76  0  per  cent.,  whereas 
averajxc  barley  iiialt  contains  GG'l  per  cent,  of  extract. 
Conipunitive  cxpcriinent.s  <in  the  tVvnienling  of  vheat  ami 
barley  malt  showed  that  fnini  100  prms.  of  wheat-malt 
60-08  ;:niis.  of  starch  lia<l  been  converted  to  alcohol, 
whereas  from  the  same  qnantity  of  barley -malt  only  52'03 
gnus,  of  starch  had  been  converted  to  alcohol.—  .1.  W.  L. 


Ilicent  Atlrancrs  in  Urew'ng.     Diugl.  Polyt.  ,1.  271,  375 — 

The  Causes  iiffeclitnj  the  Cimsisteiici/  of  the  Endosperm  of 
Hurley.  T.  Adametz.  (Allgem.  Brauer.-und  Hopfenzeil. 
28  -182.) — Glassy  and  steely  barleys  are  (iistingnished  by  a 
close  formation  of  the  endosperm,  and  narrower  spaces 
between  the  starch  cells,  while  in  mealy  corns  the  texture  is 
more  open  and  consec|uently  more  air  is  coutjiined  in  them. 
Sections  of  the  endosperm  of  mealy  corns,  immersed  in 
water,  appear  ihirkcr  and  less  transparent  than  those  of 
steely  corns.  On  addin;;  alcohol,  far  more  air  is  expelled 
from  mealy  than  from  steely  barley.  Steely  barley  also 
contains  a  larger  jiroportion  of  nitrogenous  bodies.  This 
factor  is,  however,  not  of  much  importance,  since  it  depemls 
not  only  on  the  mealy  or  steely  condition  of  the  grain,  but 
also  on  soil,  climate,  manure,  aiul  the  s|iecies  of  barley. 

There  is,  further,  a  connexion  between  the  shape  of  the 
corns  and  the  percentage  of  nitrogen.      The  broader  and 


rounder  the  corns,  tlie  less  nitrogen  they  contjiin  ;  the 
specific  gravity  of  the  barley  rises  at  the  same  time,  and  the 
heaviest  barley  contains  least  nitrogen.  The  nitrogen  also 
diminishes  with  the  increase  of  the  absolute  weight  of  the 
grains.  Flat-grained  barley  also  yields  more  chaff  than 
round-grained  barley. 

The  Hitter  and  Keslnoiis  Constituents  of  the  Hop. 
llavduck.  (Wochensehr.  f.  Ikauerci.  5,  '.137.)  See  this 
Journal,  1S89,  129— l.iO.— H.  T.  V. 


E(Tcet  of  Dryintj  on  the  ConipositioJt  of  the  Malt^  \V<n-t^ 
and  lieer.  I'.  Matz.  Allgem.  Brau-  u.  Hopfenzeit. 
1888,2013—2044. 

Tni-:  barley  enniloyed  in  these  experiments  was  white,  thin- 
Im-kcd,  with  full  ami  floury  grains;  97 '3  per  cent,  ger- 
miua!ed  and  1,000  grains  weighed 40-32  grms. ;  it  contained 
per  cent.  HoO,  13-1;  N,  1-29;  albuminoids,  807: 
r.-Oj,  0-83;  ash,  2-G3.  A  few  grains  were  specked,  but 
otherwise  it  was  an  excellent  malting  barley.  On  the  floor 
the  germinating  average  increased  2' 7  per  cent.;  the 
temperature  of  the  steeping  water  was  7.V'  ('. ;  of  the  steep- 
ing chamber,  125°  C. ;  the  steeping  lasted  100  hours.  It 
was  9  days  10  to  17  hours  on  the  floors,  the  highest 
temperature  being  12- 5°  C.  The  growth  was  long  and 
uniform  and  the  odour  good.  The  etfects  of  various  modes 
of  drying  are  seen  in  the  following  t.ables  :  — 


Malt. 


Conditions  of 
I>r)inR. 


Water. 


Extract. 


Maltose 

in 
I  Extract. 


Duration 
of  Sac- 
charifi- 
cation. 


Appearance 

of 

Worl. 


Wort. 


8p.  Kr. 

at        Maltose. 
17 -5°  C. 


Dextrose  Ash. 


Extract. 


Maltose, 


Dextrose 


Ash. 


Iliitpipps,atsi-25''C., 
dnoafht  {  dosed  . . 

Direct  lieat.ntSras'C., 
(IrauKht  X  closed  . . 

81 -i",'  C.  draufjlit 
closed,  1  hour 

81-20°  C,  dniUKht 
open 

81-25°  C,  draught 
closed  \»  and  in- 
creasing initial 
temperature 

87-5°  C,  draught 
closed 

87-5'  C,  draught 
open 


Per 
,  Cent. 

Per 
Cent. 

Per 
Cent. 

Mins. 

4-00 

76-60 

71-67 

30    [ 

S-80 

77-30 

68-19 

30     [ 

306 

78-10 

71-50 

30     [ 

J3-42 

78-80 

69-85 

30     f 

■S-20 

76-31 

71--10 

.30     [ 

|s-37 

77-47 

66-08 

40 

]s-68 

77-30 

67-30 

63 

Clear, 
pale  yellow. 

Bright, 
pale  vcUow. 

Briglit, 
pale  yellnw. 

Clear, 
pale  yello-fl". 

Clear, 
pale  yelluw. 

Bright,  amber 
Bright,  amber 


j 1-05327 
j 1-0330 
|r05.">25 
/  1-0338 

I  1-05385 

1-0532 
1-0335 


Per 
Cent. 

9-66 
9-31 
9-68 
9-55 

9-37 

9-29 
9-28 


Per 
Cent. 

2-07 


1-98 
2-06 


2-19 
2-29 


Per 
Cent. 

Per 

Cent. 

Per 

Cent. 

Per 

Cent. 

0-218 

.. 

72-37 

0-22 

71-61 

0-22 

0-06 

73-44 

0-22 

72-37 

0-22 

710 

0-22 

71-2 

16-82 

0-22 

•• 

70-8-1 

17-48 

Per 
Cent. 


1-68 


1-75 
1-73 


Beer. 


Conditions  of 
Drying. 


Extract.,  Alcohol. 


Hotpipcs,at81-25''C., 
draught  J  closed  . . 

Direct  he!il.atsl-2,'i°C. 
<iraughl  X  closed  . . 

81-iV'  (.'.,  dnuight 
closed.  1  hour 

81-25°  C,  draught 
open 

81-25°  C.  draught 
closed  },  and  in- 
creasing initial 
temperature 1 

87  "3°     C.,     draught  i 
closed 

87  5      C,      draught  i 
open 


Per 

Cent. 

6-00 

4-96 

4-95 

6-00 

6-25 
0-28 
6-40 


Maltose. 


Dextrose 


Acid    : 
(Lactic.) 


N.      Ash.    P'Osin   g     Qj. 
I   Ash. 


Per 
Cent. 
4-00 

Per 

Cent. 
1-43 

4-04 

1-47 

3-86 

1-40 

4-00 

1-13 

4-06 

1-66 

3-92 

1-43 

1-46 

Per 

Cent. 

2 --19 

2'4« 

2-67 

2-58 

2-47 
2-75 
2-86 


Per       Per      Per 

Cent.    Cent.  I  Cent. 

0-09    I  0-07  '  0-21 


0-08 
0-09 
0-0!) 

O'llS 
0-09 
0-09 


0-06 
0-06 
0-06 

O-Ol! 
0-00 
0-50 


0-21 
0-20 
0-21 

0-21 
0-22 
0-21 


Per 
Cent. 
42-11 

42-57 

42-39 

42-15 

42-44 

41-22 
40-65 


1-0134 
1-0130 
1-0132 
1-0131 

1-0142 
1-01-14 
1-0147 


FermentationDegree.| 
Apparent.    Actual. 


73-8 
74-5 

73-4 
71-2 

72-9 
72-0 
71-8 


Condition. 


150-7  1 

or  2 

eo'i 

00-7 

S'.l'fl  , 

5S-9  -1 

58-8  } 

Ttiste  wiiipy, 
moderately  full, 
very  sparkling. 


Full  navour, 
very  sparklinK. 


Condition  of  the  worts  is  also  described. — D.  A.  L. 
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The  Prevention  of  Foaming  Fermentations.     Honig.     Zeits. 
f.  Spiritusiud.  H,  135. 

The  author  recomniuuds  the  addition  of  a  small  quantity  of 
mineral  lubricatinj;  oil  (25  cc.  per  2,200  iiti-es)  to  the 
potato  ma«h  at  5U°  C.  and  previous  to  the  addition  of  the 
larger  quantity  of  uiaU. 

For  the  same  purpose.  Chrisiek  {ibid.  U,  203)  strews  a 
mixture  of  10  kilos,  of  oat-malt  grist  with  0-5  kilos,  of 
sulphuric  acid  previously  diluted  with  a  few  litres  of  water, 
over  the  foaming  tun.  The  foam  completely  disappears  in 
5 — 10  minutes,  and  active  fermentation  sets  in,  accompanied 
by  rapid  evolution  of  carbonic  acid.  It  is  necessary  to 
repeat  the  treatment  several  times  at  intervals  of  1 — 2  hours. 
After  several  repetitions  the  main  fermeutat.ion  proceeds 
normallj',  followed  by  an  active  after-fermentation.  The 
spirit  and  wash  are  satisfactory  in  every  way. — H.  T.  P. 


The  InAuence  of  the  Concentration  nf  ike  Nutritive  Media 
on  the  Propagation  of  Alcoholic  Ferments  and  on 
Attenuation, 

This  question  has  been  examined  by  J.  Archleh ;  and 
Windisch  quotes  the  results  obtained  in  the  Zeits.  f 
Splritusind.  H^  243  and  24.S.  The  experiments  were 
made  with  maltose  solutions  containing  from  1 — 25  per  cent. 
The  temperature  in  all  cases  was  the  same,  likewise  the 
quantity  of  pitching  yeast.  After  fermentation  the  alcohol 
and  yeast  were  determined.  The  author  draws  the  following 
conclusions  from  his  results  : — 

1.  The  increase  of  yeast  in  luitritive  media,  containing 
from  1  per  cent,  to  25  per  cent,  extract,  is  not  proportional 
to  the  strength  of  the  solutions.  2.  Certain  concentrations 
seem  to  favourably  influence  the  multiplication  of  the 
yeast ;  and  several  maxima  can  he  found.  Z.  In  solutions 
containing  from  1 — 5  per  cent,  extract  the  yeast  crop 
increases  with  the  concentration.  In  a  5  per  cent,  solution 
the  yeast  is  multiplied  G  •  6  times.  4.  Between  concentrations 
of  5 — 10  per  cent,  only  a  slight  increase  of  yeast  repro- 
duction takes  place.  In  a  10  per  cent,  solution  it  is 
7-37  times.  At  7  per  cent,  concentration  it  is  only 
multiplied  5-96  times.  5.  In  media  containing  10 — 
14  per  cent,  extract  the  reproduction  of  yeast  is  most 
active,  and  rises  rapidly  from  7-37  to  14-2  times  the 
pitching  yeast,  in  14  per  cent,  extract  solutions.  6.  The 
maximum  of  reproduction  takes  place  in  a  14  per  cent, 
medium.  7.  Between  concentrations  of  14 — 19  per  cent, 
the  amount  of  yeast  production  again  falls,  and  in  a  19  per 
cent,  medium  is  10-1  times  that  of  pitching  yeast.  8. 
Between  19 — 25  per  cent,  extract  there  is  :in  increased  3'east 
crop.  At  25  per  cent,  the  yeast  is  multiplied  12 '53  times  ; 
at  24  per  cent,  extract,  12-84  times.  9.  It  is  probable  that 
in  stronger  worts  the  reproduction  of  yeast  will  be  much 
less  ;  for  in  such  media  diffusion  can  only  take  place  slowly. 
An  extract  of  36  per  cent,  is  probably  the  limit. 

From  these  results  it  follows  that  in  the  manufacture  of 
pressed  yeast,  the  most  suitable  wort  concentration  is 
14  per  cent.  The  results  also  explain  why  a  strength  of 
10 — 14  per  cent,  is  best  for  the  production  of  sound  beers. 
For  at  these  concentrations  the  yeast  reproduction  is  greatest 
and,  consequently,  the  hulk  of  those  nitrogenoits  bodies 
which  influence  the  stability  of  beer  are  removed. 

Caution  is  recommended  in  the  use  of  artificial  wash  as 
a  feeding  material  (Zeits.  f.  Spiritusiud.  H,  144)  owing  to 
the  fact  that  out  of  70  cattle  which  were  fed  with  hot  dilute 
wash,  nine  grew  ill  after  the  third  day  and  one  died.  An 
examination  of  the  dead  animal  indicated  alcoholic  poisoning. 
It  is  strongly  insisted  upon  that  the  wash  must  only  be  used 
fresh,  and  that  as  high  a  temperature  as  possible  should  be 
employed  during  the  mashing  process,  followed  by  boiling. 
The  malt  added  must  also  be  restricted  to  its  lowest  limit. 
If  not  employed  at  once  it  should  be  kept  at  a  temperature 
of  56° — 63'  C,  or  at  least  boiled  before  use.  The  cleanli- 
ness of  all  the  apparatus  is  also  of  extreme  importance. 
When  these  precautions  are  attended  to,  the  use  of  artificial 
wash  or  sweet  mash  is  quite  without  danger.  The  amount 
of  wash  given  to  cattle  should  not  exceed  a  quantity  equal 
to  15  kilos,  potatoes  per  500  kilos,  live  weight. — H.  T.  P. 


The  Duty-Free  use  of  Spirit  for  Technical  Purposes. 

This  question  was  discussed  before  the  German  Federal 
Council  on  June  21st,  1888.  The  following  decisions  were 
arrived  at, 

40  grms.  of  oil  of  lavender  or  60  grms.  of  oil  of  rosemary 
may  be  added  to  each  litre  of  the  general  denaturisatiou 
material,  by  those  who  are  liceuseil  to  make  it.  In 
particular  cases  5  per  cent,  of  wood  spirit  alone  may  be  used. 
The  employment  of  animal  oil,  turpentine,  sulphuric  ether, 
and  shellac  for  denaturisinc  is  permitted  in  certain  instances. 
For  the  manufacture  of  vinegar,  spirit  may  be  denaturised 
by  means  of  200  per  cent,  of  3  per  cent,  vinegar,  or  30  per 
cent,  of  vinegar  containing  6  per  cent,  of  acetic  acid,  70  per 
cent,  of  water,  and  100  per  cent,  of  beer.  100  per  cent, 
of  wine  may  he  substituted  for  the  beer. 

The  general  denaturising  agents  must  conform  to  the 
following  rules  : — 

(1.)  Wood  spirit.  It  must  he  colourless  or  only  slightly 
yellow.  On  distilling  100  measures  at  760  mm.  pressure, 
90  volumes  must  pass  over  at  75°  C.  No  sensible  turbidity 
must  be  produced  on  dilution  with  water.  The  amount 
of  acetone  must  exceed  30  per  cent.  It  must  contain  at 
least  1  per  cent.,  but  not  more  than  1*5  per  cent,  of  bodies, 
decolourisinir  bromine. 

(2.)  Pyridine  bases.  They  should  be  colourless  or  only 
slightly  yellow.  The  water  must  not  exceed  10  per  cent. 
On  distilling  100  volumes  at  760  mm.  pressure,  at  least 
90  volumes  should  pass  over  under  140°  C.  No  appreciable 
turbidity  must  be  caused  by  dilution  with  water,  and  the 
sample  should  contain  no  ammonia.  The  analytical  exami- 
nation of  the  various  denaturising  materials  is  then  described 
in  detail.— H.  T.  P. 


'I  he   JMtcroscopic    E.vainiuatioii    of    Yeast.      P.    Lindner. 
Wochcn.schr.  f.  Brauerei  5,  450. 

The  author  recommends  the  treatment  of  the  yeast,  previous 
to  examination,  with  potash  or  soda  solution  of  about 
normal  strength.  By  this  means  particles  of  resin  and 
nitrogenous  matter  are  dissolved,  and  conglomerations  of 
yeast  cells  separated,  while  cells  of  other  yeasts,  especially 
Pediococcus,  are  unchanged.  The  author  points  out  that 
mistakes  are  often  made  owing  to  the  crushing  of  yeast  cells 
under  the  cover-glass.  The  protoplasm  is  divided  into 
small  particles,  which  vibrate,  and  look  very  similar  to 
small  bacteria.  The  motion  is,  however,  not  progressive, 
but  a  lateral  one,  the  so-called  Brownian  movement.  The 
author  further  points  out  that  errors  frequently  occur  in 
testing  for  dead  cells  by  means  of  an  aniline  colour,  owing 
to  the  use  of  too  strong  solutions  of  dye,  or  owing  to  the 
addition  of  too  little  colour  to  a  given  amount  of  yeast. 
It  is  best  to  ufc  a  weak  solution  of  the  staining  agent,  and 
to  add  .so  much  yeast  that  .ibout  50  cells  appear  in  each 
field.— H.  T.  P. 

PATENTS. 
An  Improved  Process  if  and   Plant  for    Treating  Cereals. 
Starchg  or  Farinaceous  Substances  for   making  Alcohol, 
Vinegar.,  and  other  like  Products.     E.  Manbre,  Garslou. 
Eng.  Pat.  3510,  March  7,  1888.     8rf. 

In  this  process  the  cereals  or  other  starchy  substances  are 
first  crushed  between  rollers,  and  the  crushed  n.ieal  passed 
through  a  convenient  sieve,  by  which  means  from  15  to 
20  per  cent,  of  the  bran  is  separated.  The  meal  is  then 
groimd  into  flour  and  conveyed  to  a  closed  wooden  mash- 
tun,  where  a  sufficiency  of  water  as  well  as  a  mixture  of 
sulphuric,  sulphurous,  and  nitric  acids  are  added  in  the 
proper  proportions.  Steam  is  then  turned  on  and  the 
mixture  kept  boiling  for  about  half  an  hour.  It  is  then 
rapidlv  run  into  a  high-pressure  convertor,  where  a  tempera- 
ture of  350^  F.  is  gradually  reached  ;  as  soon  as  conversion 
is  complete  the  mixture  is  run  off  into  a  wooden  receiver 
and  neiitralised,  then  filtered,  cooled,  and  conveyed  to  the 
fermenting  tubs,  and  yeast  together  with  a  mixture  of  cream 
of  tartar  and  phosphate  of  potassium  added.  When  the 
fermentation  has  ceased  the  wort  so  obtained  is  passed 
through  an  ordinary  Coffey's  still  combined  with  a  rectifier, 
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whereby  coDtintious  dislillatimi  and  rectifiuatiou  are  carrivil 
on  in  till'  one  opi-ration.  For  the  production  of  vinegar  a 
similar  proies.-;  nf  saeiliariticatioii  is  adopted,  veast  al'ine  is, 
however,  aiMed  at  the  ferinentini;  Haj/e,  ilitVerent  earlliv 
phosphates  liein};  adde^l  during  the  oxidation  of  the  aleohol 
and  its  conversion  into  vinegar. — J.  II. 


Ah    [mpnived   Apparatus  for  oscci/di'n/m/   ihc    Diijrev  iif 

Maiiralion  of  liarlei/   wliiii    Mallini/.      K.    lienuenther 

and  W.  Kumpfmillcr,  Munich,  liavuria.     Kng.  l'at.4Giri, 

March  26,  1888.     8(/. 

Tuts  apparatus  ciuisists  of  a  small   vessel   formed  of  per- 

fonited  sheet   nutal,  the   top  and   holtimi   bein;;   fitted    with 

moveahh-    covits   of    a    conical    or    ]iynvniidal    form.     A 

inoveahle  rod  is  provideil  to  screw  into  tlie  uppir  cover  and 

a  handle  is  fitted  to  the  rinl.     A  certain   quantity  of  barley 

is   phieed   in   the  vessel,  which  can,  on  account  (»f  its  form, 

be  readily  slipped  into  the  malt  in  any  desirable  part  and  to 

any  depth.      When   the  vessel   is   withdrawn   (the   rod  and 

handle  being  removed)  it  is  carefully  weighed,  the   increase 

in  weight  show  ing  the  relative  amount  of  water  absorbed. 

—J.  H. 

Improremt'iifs  relating  to  thr  Paatt'itrisation  cf  lipcr^  WniCy 
and  other  Liqttiti^.  W.  Kuhn,  Clermont-Ferrand,  France. 
Kng.  Pat.  )5,2ClA,  October  23,  1«88.     6d. 

Tilts  invention  claims  that :  1st.  The  lieating  is  effected 
in  a  uniform  nuinuer  and  without  division  of  the  material, 
so  that  no  part  of  the  beer  shall  at  any  moment  be  rai.sed 
to  a  higher  teniperalure  than  the  final  temperature  at  which 
the  operation  takes  jdace,  in  order  to  obviate  the  nnpleasant 
flavours  imparted  to  the  material  by  a  change  in  the  over- 
heated parts.  2ud.  No  part  of  the  beer  shall  remain  at 
a  lower  temperature  than  the  final  degree  at  which  the 
operation  takes  place,  in  onl.r  to  obviate  the  ulterior 
fermentations  that  would  be  caused  by  the  ferments  which 
have  not  been  rendered  insensible  aiul  which  are  contained 
in  these  insullieiently  heated  fractions.  3rd.  The  beer  is 
nii.sed  to  the  highest  temperature  which  can  be  obtained 
in  the  shortest  time  po.ssible,  in  order  to  obviate  the  flavour 
which  the  beer  receives  by  exposing  it  too  long  to  a  high 
temperature.  4th.  Nevertheless  the  heating  agent  must  be 
of  a  temperature  which  differs  as  little  as  possible  from  the 
final  temperature  at  which  the  operation  takes  pl.ice,  and 
fitr  this  purpose  it  is  necessary  to  provide  for  as  large  a 
surface  of  contact  as  possible  between  the  liquid  treated 
nnd  the  heating  agent.  5th.  The  displacement  of  carbonic 
acid  from  one  part  of  the  beer  to  another  is  obviated  in 
order  that  the  elcmenti?  which  could  be  decomposed  and 
remained  present  in  the  same  proportions  shall  be  able  to 
re-constitute  the  conii»ounds,  thereby  ob^■iating  one  of  the 
principal  causes  of  the  flavour  of  pastcuri.sation.  lith.  The 
employment,  as  a  cooling  agent,  of  ineongealable  liquid  or 
any  other  source  of  artificial  cold  susceptible  of  reaching 
— 10^  and  capable  of  effecting  a  sudden  decrease  of  tempera- 
ture, which  facilitates  the  re-constitution  of  the  compounds. 
—J.  II. 

Improvement  in  Hiceproduet  and  Process  for  preparing 
same.  K.  V.  Donelson,  Baltimore,  U.S.A.  Kng. 
I'at.  15,959.  November  5,  1888.     -id. 

See  under  XVIII.  .4.,  this  page. 


XVIII.-CHEMISTRY  OF  FOODS,  SANITARY 
CHEMISTRY.  AND  DISINFECTANTS. 

(yl)— ClIEillSTRY    OF    FOOD. 

Adulteration  of  Linseed  Menl.     E.  Eidam.     Landwirt. 
1888,  475. 

It  has    been    noticed   that   cattle  frequently  refuse   to  cat 
linseed  meal ;  nt  other  times  they  have  sickened   or  even 


died  after  eating  it.  On  examination  some  samples  of 
linseed  meal  were  found  to  contain  besides  ordinary 
impurities  castor  oil  and  henq)  seeds  as  adulterants.  The 
former  contains  a  strongly  poisonous  constituent,  and  would 
account  for  the  disastrous  results  referred  to.  The  jiicss 
residues  of  castor  oil  seed  are  only  fit  for  manuring  pur- 
poses. The  microscopic  appearance  of  the  two  adulterants 
is  described. — D.  A.  \j. 


PATENTS. 


The  Mannfacture  of  a  (larltouated  O.n/gen  Water.  The 
Hrin's  Oxygen  Com]>aiiy  and  P.  li.  W.  Uoble,  London. 
Eng.  Pat.  aS.-U),  March  7,  1S88.     4d. 

Cai!Iionatki)  oxygen  water  is  produced  by  charging  the 
water  with  oxygen  and  aerating  it  with  carbonic  acid  gas 
by  any  s\iitablo  means.  The  rccept;iclcs  to  contain  tlie 
water  must  be  tilled  with  oxygen  gas  so  as  to  exulude 
atmospheric  air. — E.  E.  B. 


An  Improred  Composition  and  Devices  for  Facilitulimj  the 
Use  thereof  ehiejlg  Designed  for  Preserving  Animal 
and  Vegetable  Siihstunres.  II.  II.  Lake,  Loudon.  Frcun 
S.  F.  Van  Choate,  Boston,  U.S.A.  Eng.  Pat.  12,771, 
September  4,  1888.     Sd. 

TnK  preservative  composition  consists  of  equal  parts  of 
caustic  potash,  chlorate  of  potash,  oxide  of  manganese,  and 
chloride  of  potash  with  which  a  mixture  of  gum  tragacanth 
and  hydrogen  peroxide  may  be  incorporated  to  impart 
adhesiveness.  The  mixture  is  placed  in  conical  moulds,  of 
wliieh  the  bottom  and  lower  part  of  the  sides  are  perforated, 
and  the  moulds  then  placed  in  pans  of  water  in  the  chambers 
eoutaiuiug  the  articles  to  be  preserved.  The  compound 
dissolves  in  the  water,  and  when  this  evajiorates  the  food, 
&c.  becomes  impregnated  with  the  preserving  vapour. 
"  Partially  decayed  matter "  is  almost  instantaneously 
restored  to  a  coiulition  of  "  absolute  freshness  "  by  dipping 
it  into  a  solution  of  the  compouud. — E.  E.  B. 


Improvenieyits  in  Rice-proilnct  and  Process  for  Preparing 
same.  V,.  V.  Donelson,  Baltimore,  U.S.A.  Eng.  Pat. 
15,959,  November  5,  1888.     -Ul. 

TuE  rice  grain  is  submitted  to  a  moist  heat  to  loosen  the 
(Utter  covering  of  cellular  tissue,  and  afterwards  pa.ssed 
through  a  pair  of  ordinary  "buhr"  stones  which  remove 
the  outer  casing  without  breaking  the  grain.  The  grain  is 
now  again  subjected  to  a  straining  process  to  tlioroughly 
develop  the  .soluble  starch,  dextrin,  and  sugar,  still  without 
destroying  the  form  of  the  grains.  Immediately  on  com- 
pletion of  this  cooking  process  the  hot  grains  are  suddi'uly 
cooled  by  cold  water  or  a  blast  of  cold  air  to  harden  the 
outside  of  the  grain.  The  cold  grains  are  now  '•  subjected 
to  the  treatment  of  rolls  or  mill,"  and  the  product  dried. 
The  product  is  wholly  solulde,  may  be  kept  tor  any  length 
of  time,  and  is  easily  handled.  It  is  useful  for  brewers  and 
as  an  alimentary  substance. — A.  .1.  K. 


(B)— SANITARY  CHEMISTRY. 

Parifivaiion  of  Kffliietit   Waters.      Comparative  Purifying 
Effect  of  Caustic  Litucand  other  Su/^staitccs.     II.  Schrieh. 
j        C'hem.  Zeit.  13,  17—18  and  30— .31. 

In  the  former  experiments  made  by  the  author  (this  Journal, 
1888,  8G2)  the  purifying  effect  of  caustic  lime  alone  on  the 
organic  matters  of  effluent  waters  was  determiaed.  The 
comparative  effect  of  this  reagent  in  conjunction  with  other 
sub.stances  was  now  tried,  with  the  following  results, 
representing  the  amounts  of  organic  matter  precii)itated  by 
the  various  reagents. 
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Purification  with  : — 


— 

Lime  alone. 

Lime  and 

0-2  Grm.  of 

Siliceous  Material 

per  Litre. 

Lime  and 
0-2  Grm.  of 

Water-Glass 
per  Litre. 

1 

Mgrms.  per  Litre. 
GOO 

Mgrms.  per  Litre. 
530 

Mgrms.  per  Litre. 
602 

8 

455 

485 

515 

S 

610 

605 

560 

4 

540 

490 

53S 

5 

672 

705 

680 

6 

1,075 

1,250 

1,290 

ATCrage.. 

0511 

678 

6!I7 

Purification  -with  :  — 


Lime  alone. 

Li"i»"^.              Lime  and 
0  2  Grm.  of      1      n-;  r,-m  of 

7 
8 
9 
10 

Mgrms.  per  Litre. 
560 

3S0 

210 

247 

Mgrms.  per  Litre. 
535 

330 

203 
252 

Mgrms.  per  Litre. 
545 

295 

260 
220 

Average.,  i              342 

330              1                330 

Purification  with  : — 



Lime  alone. 

Lime  and 

0'2  Grm.  of 

Aluminium 

Sulphate 

per  Litre. 

Lime  and 
0-2  Grm.  of 
Jlagnesium 

Sulphate 
per  Litre. 

11 
12 
13 
14 

Slgrms.  i)er  Litre. 
765 

475 

180 

765 

Mgrms.  per  Liti-e. 
787 

525 

152 

712 

Mgrms.  per  Litre. 
815 

455 

123 

7S7 

Average.. 


From  these  results  the  conclusion  may  be  drawn  that 
lime  alone  affects  as  great  a  purification  as  when  the  other 
substances  named  are  used  in  conjunction  with  it.  The 
author  believes  this  to  have  been  attained  thus.  The 
purifying  quality  of  lime  is  due  to  the  formation  of  precipi- 
tates, which  cohering  together  in  floculent  masses,  carry 
down  with   them    other   suspended   matters.      These  pre- 


cipitates with  lime  consist  of  salts  of  organic  acids  and 
proteids.  In  addition  to  these  precipitates  it  appears 
necessary  that  sulphate  or  carbonate  of  lime  or  both  shall 
be  formed  in  order  that  the  precipitation  shall  be  rapid  and 
effectual,  and  for  this  reason  the  addition  of  such  substances 
as  ferrous  and  aluminium  sulphates  have  been  recommended 
in  addition  to  the  lime.  The  author  however  points  out  that 
the  amount  of  inorganic  sulphates  and  carbonates  already 
present  in  the  waters  are  quite  sufficient  in  almost  all  cases 
(and  he  points  out  here  that  no  general  rule  for  the  purifi- 
cation of  a6Buent  waters  can  be  given)  for  the  formation 
of  the  necessary  precipitate  to  carry  down  the  organic 
precipitates  readily. 

The  objection  to  an  excess  of  free  lime  in  the  clarified 
waters  is  met  by  the  argument,  that,  in  the  majority  of 
cases,  this  quantity  is  reduced  to  such  an  extent  on  the 
elfiuent  joining  and  mixing  with  the  main  stream,  that  it 
cannot  have  any  injurious  effect  on  fish,  &c.,  and  that 
further  a  portion,  if  not  all,  of  this  excess  of  lime  is  pre- 
cipitated rapidly  by  the  carbonic  acid  and  sulphates  in  the 
river  water.  Xevertheless  the  necessary  amount  of  lime 
to  be  added  and  whether  other  salts  such  as  sulphates 
should  he  added  too,  must  be  in  each  separate  case 
determined. — J.  W.  L.  ' 


PATENTS. 
Alt  Improved  Process  for  Softening  and  Purifyiny  ^Vater. 
R.  E.Phillips,  London.  From  F.  S.  Harwood,  Carcavellos, 
Portugal.  Eng.  Pat.  2761,  February  24,  1888.  8d. 
The  lime,  earthy,  and  organic  matter  held  in  suspension 
are  precipitated  by  passing  the  water  over  non-oxidisable 
electrical  conductors  through  which  positive  electricity  is 
discharged  into  the  water.  The  hydrogen  gas  evolved  may 
be  collected  and  utilised  as  required. — B.  T. 


An  Improved  Process  for  JJisinfecthig  and  Purifying 
Sewage.  K.  E.  PhUlips,  Carcavellos,  Portugal.  Eng. 
Pat.  2762,  February  24,  1888.  Sd. 
A  CURRENT  of  positive  electricity  is  passed  through  the 
sewage.  The  "  ozonized  oxygen  "  thus  produced  oxidises 
the  organic  matter  and  causes  it  to  subside  whilst  the 
hydrogen  which  is  liberated  at  the  same  time  is  collected  in 
suitable  receivers  and  utilised  for  heating  or  lighting 
purposes.  The  arrangement  of  the  apparatus  is  shown  in 
a  drawing. — E.  E.  B. 


XIX.-PAPEK.  PASTEBOAED,  Etc. 

PATENTS. 

Improvements  in   Apparatus  for  Use   ill  Boiling  Ksparto 

Grass  and  other  Fibrous  Materials.    J.  Turnhull,  junior, 

Glasgow.     Eng.  Pat.  4931,  April  3,  1888.     6rf. 

Instead  of  causing  circulation  of  the  alkaline  liquors  through 

esparto   by  means   of  vomiting  pipes  as    ordinarily,  the 
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#^.4^Hh^-a^ 
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inventor  attains  the  same  result  by  means  of  the  piimps  A. 
In  this  wiiv  a  piirlial  vacuum  is  created  in  tlie  oliamher 
formed  by  tlie  plates  C-  and  C.  The  liquor  is  drawn 
away  by  the  pipes  B,  and  is  ilischarged  and  spread  over 
the  grass  tiv  the  pipes  It'.  The  boilcis  may  be  oliarged  in 
the  usual  way,  or  the  grass  may  be  lilleil  into  cages  D, 
which  are  then  let  down  into  the  boiler. — E.  J.  li. 


Ah  Improved  Process  of'  Trealiug  Fihrd-Oearinii  Plants 

iiiiil  Filiroiis  Malrrials.    S.  S.  Hoyce  and  P.  P.  Steele, 

New   York,   U.S.A.      Eug.    Pat.    16,081,   November   6, 

18$8.     6(/. 

This   invention    relates  to    the   treatment    of   flax,   hemp, 

china  grass,  &e.,  for  the  preparation   of  finer  and   stronger 

fibres  than  by  the  present  methods  of  letting. 

The  dried  stems  are  first  erusbed  by  passing  tliem 
between  fluted  rollers.  Tiiev  are  ilien  treated  in  a  bath  of 
hot  soft  water  for  about  five  minutes,  and  afterwards 
parsed  again  througli  rollers  to  expel  the  softened  or 
partially  dissolved  glutinous  matters. 

The  ne.xt  step  is  to  boil  tlie  material  for  about  five 
minutes  in  an  emulsion  made  by  iiiixiug  alkali  with  any 
fixed   animal,   vegetable,   or    mineral    oil — preferably  the 


natural  oil  derived  from  plants  similar  to  those  undergoing 
treatment.  The  material  is  then  washed  and  dried.  The 
last  process  consists  in  passing  it  through  rollers  for  the 
purpose  of  removing  extraneous  matters,  and  scparatiii" 
the  fibres.— E.  J.  13. 

litiprori'mmts  in  Printiii;/  Dr&iyiix  upon  Pi/rn.n/liite  (\>m' 
piminis  to  ht'  used  for  ihr  l'nnhtvtiun  of  ( 'olhirs.  Cuffs, 
Shirt  Fronts,  Curds,  and  otitrr  Articles.  O.  Imray, 
London,  from  J.  11.  Kraiiee,  New  York,  U.S.A.  Eug. 
Pat.  17,091,  December  4,  1888.     4d. 

Foil  the  purpose  of  producing  indelible  designs,  sheets  of 
celluloid  in  the  "  gi'een  "  or  "unseasoned"  condition  are 
printed  in  an  ordinary  printing-press,  with  any  desired 
pattern,  an  ink  being  employed  "  in  which  chemicals  or 
alcohols  having  an  affinity  for  ci'lliiloid  are  mixed  with  a 
dye  such  as  will  mix  with  these  chemicals  and  with  the 
solvents  contained  in  the  celluloid."  After  being  allowed 
to  season  for  several  days  the  sheets  are  pressed  between 
"  steam  tables,"  at  a  temperature  of  15U°  to  200°  ¥.,  and 
at  a  pressure  of  from  1,.')00  to  2,000  lbs.  to  the  square  inch. 
The  heat  and  pressure  serve  to  incorporate  the  solid  matter 
of  the  ink  into  the  body  of  tlie  sheet,  and  render  the  surface 
plastic  and  even. — \V.  E.  K. 


Improvements  in  the  Manufacture  of  Celluloid  and  similar  (Compounds,  and  Apparatus  therefor.     O.  Imray,  London. 
From  j.  R.  Fraiice,  New  Y'ork,  U.S.A.     Eng.  Pat.  17,692,  December  4,  18H8.     8d. 
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The  object  cf  this  invention  is  to  enable  the  manufacturer 
to  dry  nitrocellulose  expeditiously  and  safely.  For  this 
purpose  the  wet  material  is  packed  in  the  chamber  of  the 
press.  The  ram  6  is  then  raised  by  hydraulic  pressure 
and  maintained  at  a  pressure  of  400  lb.  per  sq.  in.  for 
one  hour.  The  water  thus  expressed  is  removed  by  the 
perforations  16  at  the  bottom,  and  through  the  head  25  and 
pipe  34".  The  air  cock  34  is  then  opened  and  compressed  air 
allowed  to  enter  from  the  receiver  32.  By  this  treatment  a 
further  quantity  of  moisture  is  removed.  The  cock  34  is 
then  closed  and  95  per  cent,  alcohol  is  allowed  to  flow  in 
through  the  pipe  31.  In  this  way  the  remainder  of  the 
water  is  driven  oat  into  the  ve<sel  41,  placed  on  the 
weighing  machine,  which  is  so  arranged  that  as  soon  as 
the  weight  39,  which  is  equal  to  the  amount  of  water  in  the 
pulp,  has  been  counterbalanced  the  electric  bell  40  is  caused 
to  ring.  AVhen  this  happens  the  receiver  41  is  changed 
for  one  to  collect  the  alcohol,  which  is  driven  out  of  the 
press  by  means  of  compressed  air.  The  nitrocellulose  is 
then  ready  for  treatment  with  solvents. — E.  .T.  B. 


Improvements  in  and  relating  tn  Boilers  for  Use  in  Treating 

Wood  or  other  Fil>rous  Matters  with    Acid    Solutions. 

A.    Lundeberg,    Northfleet,   Kent.      Eng.    Pat.    17,376, 

December  7,  188S.     Sd. 
The  inventor  employs  a  lining  composed  of  a  thm  hacking 
sheet  d  of  zinc,  iron,  copper,  or  copper  alloy,  coated  with  a 
layer  of  lead  or  lead  alloy,  &c. 

The  lead  must  be  fused  on  to  the  backing  so  as  to  secure 
perfect  metallic  contact,  for  this  purpose  the  surface  should 
be  previously  tinned.  The  method  of  applying  the  coating 
is  shown  in  Fig.  2,  which  is  drawn  half  natural  size.     At  A 

Fis.  1. 


the  backing  plate  is  bent  over  the  edge  of  the  boiler- 
plate, and  its  lead  coating  hammered  down  as  at  /.  The  con- 
struction of  the  boiler  and  the  way  in  which  the  coating  is 
applied  are  also  shown  in  Fig.  1. — E.  J.  B. 


An  Improved  Manufacture  of  Paper  and  Cardboard. 
A.  Diana  (formerly  Lewis)  Lesa,  Itilv.  Eng.  Pat. 
18,658,  December  20,  1888.     id. 

This  invention  relates  to  the  manufacture  of  sheets  of 
paper  having  two  faces  of  different  colours  or  qualities. 
The  usual  method  of  preparing  such  paper  is  to  employ 
two  wire  cloths,  one  placed  .above  the  other.  The  two 
kinds  of  paper  thus  separately  made  are  united  together  as 
they  pass  through  the  wet  press.  The  present  method 
consists  in  causing  pulpin  a  liquid  condition  to  flow  on  to  the 
already  formed  sheet  of  paper  before  it  leaves  the  wire 
cloth,  the  most  suitable  place  being  between  the  suction- 
boxes.— E.  .1.  B. 


XX-PINE  CHEMICALS,  ALKALOIDS. 
ESSENCES  AND  EXTRACTS. 

Report  of  New  Discoveries  and  Applications  of  Medicinal 
Chemicals.     Merck's  Bull.  1,  [6]. 

Camphoric  Acid.— (This  Journal,  1888,865.) 

The  topical  applications  which  showed  styptic  action  on 
the  mucous  membranes  within  two  minutes  were  in  some 
instances  as  weak  as  ^  per  cent.  The  special  cases  for 
which  particular  strengths  of  solutions  for  topical  applica- 
tion were  recommended  (Rep.  of  Berlin  Med.  Soc.)  are  as 
follows  : — 

In  Acnte  Angina,  Acute  and  Sub-acute  Phari/ngo- 
L,aryngitis  and  Trachitis.  Acute  Bronchitis^  and  Cystitis. 
It  is  defined  as  a  mild,  non-irritant  antiseptic. 

Chromic  Acid. — Described  and  recommended  as  a  Local 
Ami-diaphoretic.  Used  b3-  Official  decree  in  the  Royal 
Prussiin  War  Department,  as  the  best  and  most  harmless 
pre\entive  of  foot-swe.at  in  the  case  of  marching  troops. 
A  10  per  cent,  solution  of  the  acid  is  used. 

Bismuth  Salicylate. —  A  true  basic  compound,  in  order  to 
possess  the  properties  desirable  for  its  specific  medical  uses, 
especially  the  capability  of  being  borne  by  the  stomach 
wiihout  irritation,  must  be  a  definite  chemical  compound, 
not  a  mixture  of  an  acid  salicylate  with  bisuiuthous  oxide. 
Its  salicylic  acid  must  therefore  be  so  chemically  united  to 
the  base  that  no  solution  of  the  acid  can  be  effected  by 
such  solvents  as  ethylic  alcohol,  ether,  or  chloroform. 

Basic  Bismuth  Salicylate  ( J/ercA),  containing  63  per 
cent,  of  bismuthous  oxide,  all  combined  with  salicylic  acid, 
is  recommended  (E.  Ehring)  for  the  variovis  gastro-intestinal 
complaints  of  infants.  It  is  recommended,  not  in  the 
form  of  powder,  but  as  a  mixture,  and  is  described  as  an 
astringent  and  an  energetic  disinfectant. 

Cerium  Oxalate  has  proved  a  useful  sedative  in  sickness, 
hysteria,  and  an  astringent  in  gastro-intestinal  catarrh.  It 
exerts  a  peculiarly  sedative  action  on  the  63'mpathetic 
nerves.  Ko  ill  effects  were  observed  from  its  use,  even 
when  doses  as  large  as  li  grms.  were  repeated  several 
times  a  d.iy.  Dr.  Gardner,  of  Xew  York,  has  prononnced 
it  the  best  specific  against  sea  sickness  that  ha.s  so  far  been 
made  known. 

Ephedrine  Hydrochloride  occu.'s  in  colourless  needles, 
melting  at  about  210°  C,  easily  soluble  iu  water,  less  so  in 
alcohol,  but  insoluble  in  ether.  Its  aqueous  solution  was 
found  by  Jliura,  of  Tokyo,  to  be  permanent  under  the 
influence  of  light.  The  simple  alkaloid,  discovered  by 
Xagai,  which  is  the  base  of  the  above  salt,  is  also  obtained 
in  colourless  crystals.  From  other  species  of  Ephedra  than 
thai  yielding  Ephedrine,  ilerck  has  obtained  a  different 
alkaloid,  termed  by  him  Pseudo-ephedrine.  Its  hydro- 
chloride is  very  readily  soluble  in  water  and  in  alcohol. 
From  the  ether-alcohol  solution  it  crystallises  in  colourless 
needles,  melting  at  174" — 176°  C. 

From  the  evidences  afforded  by  many  experiments  on  the 
human  subject,  Miura  infers  that  ephedrine  hydrochloride 
is  a  convenient  mydriatic,  and  a  good  substitute  for  homa- 
tropine  in  examinations  of  the  fundus  of  the  eye.  The 
Kara-resins  (from  the  root  of  Micropiper  methysticum)  are 
characterised  by  a  peculiar  sedative  and  benumbing  effect. 
The  root  referred  to  is  well  known  to  the  Polvncsian 
natives,  who  produce  fi-om  it  an  intoxicating  liquor'  Con- 
tact with  the  root  causes  a  tiiting  sensation  on  ihe  tongue, 
which  afterwards  leaves  that  organ  almost  devoid  of  sensa- 
t'on  for  a  certain  time.  Though  the  organic  principle  in  the 
root  producing  the  sedative  and  benumbing  effects  referred 
to  may  be  different  from  that  to  which  the  diaphoretic  and 
diuretic  effects  are  due,  yet  the  fact  has  been  established 
that  the  various  medicinal  virtues  of  the  kava-root  are 
pretty  fully  concentrated  in  the  two  peculiar  resins  first 
isolated  by  Lewin,  and  termed  Alpha-kava-kava  resin  and 
Beta-kaua-kava  resin.  These  resins  present  aU  the  specific 
effects  <f  the  crude  drug  kava  as  local  anajsthetics.  Yet 
the   crystalline,   odourless    and    insipid    neutral    principle 
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Kavahin  or  Melhyslicin,  isolated  from  the  S!\mc  root,  is 
reported  by  I^'win  as  possessin;;  no  plivsiolopioal  actinn. 
It  oeciirs  as  silky  white  needles,  siiliilile  in  alcciliol  iiiiil  in 
ether,  and  melting  at  130  C.  C.  I'omeiiMiz,  in  ISBf*, 
established  its  eheniicnl  individuality  as  that  of  a  derivative 
of  the  methyl  ether  of  eatechol  (pyiocatechin.')  — U'.  S. 


Apiol.     G.  Ciamieian  and  V.  Silber.     Ber.  22,  119—121. 

Ik  apiolie  acid  be  heated  with  alcoholic  potash  to  180'  in 
sealed  tubes  it  yields  a  crystalline  proiliict  with  a  smell  of 
phenol,boiling"atL'98^and  inellinrr  at  10,5 — 106°.  It  has  the 
formula  C,H,oOi.  With  ferric  chloride  it  {jives  a  daik 
violet  colouration  changins  to  brown.  This  body  has  pro 
bably  the  constitution  C,-,ir.((llI')...c(>Cll.,1,.  The  presence 
of  two  methoxyl  groups  w.is  determined  by  Zcisel's 
method.     (Compare  this  Journal, 1888,  3911  and  ."iS:!.) 

—.1.  U.  0. 


y-  nnd  i-Isatropic  Acid.     C-  Liebermaiin.      Her.  22, 
124—130. 

FuOM  a  by-product  from  cocaine  the  author  has  isolated 
two  acids,  which  from  their  .similarity  to  Kittig's  a-  and  5- 
isatropic  acid,  he  calls  y-  and  8-isatropic  acid.  The  former 
can  be  converted  into  a  new  acid  of  the  same  composition, 
which  is  therefore  named  f-isatropic  acid.  The  7-acid  on 
distillation  yields  cinnamie  .icid  and  a  small  f|uanlity  of  an 
oily  by-product.  The  7  acid  also  gives  cinnamie  acid  on 
distillation,  though  in  smaller  quantity.  On  boiling  the 
acids  with  acetic  anhydride  and  sodium  acetate  the  anhy- 
drides arc  fonned.  The  anhydride  of  the  7-acid  yields  on 
heating  with  an  alkali  the  6-acid.  With  cone,  sulphuric  acid, 
the  sulphonic  acids  of  7-  and  8  isatropic  acid  are  formed. 

—J.  B.  C. 


The  Cocaines.     C.  Lieberniann.     Ber.  22,  l-"!0— 133. 

l!v  bringing  together  2  parts  of  eogoiiinc,  1  part  of  water 
and  2  parts  of  7-isatropic-anhydri<le  and  heating  on  the 
water-bath,  isatropyl-ecgonine  is  formed,  which  after  drying 
may  be  mixed  with  isatropic  acid,  dissolved  in  methyl 
alcohol  and  saturated  with  hydrochloric  acid  gas.  On 
evaporating  off"  the  methyl  alcohol  and  the  acid,  dissolving 
in  water  and  .-baking  out  with  ether,  the  ethereal  solution 
leaves  on  evaporatiou  isatropjd-cocaine  of  tiie  formula 
C'lgHjiNOj.  This  substance  is  identical  with  the  natural 
product. 

By  the  .same  process  the  author  has  pieparcd  anisyl-ecgo- 
nine  and  auisyl-cocaine. — J.  B.  C. 


Occtirrence  of  Cinnamie  Acid  amoiKj  the  Decoiiipnsition 
Products  0/  Crude  Cocaine.  H.  Franfeld.  Ber.  22, 
133-  134. 
The  crude  cocaine  is  exhausted  with  boiling  water,  which 
takes  up  the  greater  part  of  the  free  acid.  From  the 
residue  a  colil  dilute  solution  of  alkalis  dissolves  7-  and  5- 
isatropic  acid.  The  residual  ethereal  .salts  are  decomposed 
bv  a  boiling  solution  of  caustic  alkali  and  the  7-  and  5- 
isatropic  acids  dissolve.  The  first  aqueous  extract  contains 
cinnamie  acid  which  may  be  isolated  by  means  of  its  cal- 
cium salt. —  J   B.  C. 


Morphine.     L.  Knorr.     Ber.  22,  181—185 
METiivi-MOReiiiNE-METiivi,  IODIDE  is  decomposed  on  boil- 
ii'g  with  silver  o.xide  into  methyluiorphimethine — 

C,;H,;0(OH)cOCH:,)  :  N.CHj.COH)  =  H.O  + 
C,;II,cO(OH)(OCH3)  :  N.CH:,. 

This  latter  body  decomposes  into  an  amine  and  non- 
nitrogenous  substauce,  which  appears  to  be  an  anthracene 
derivative. 

The  methyl  iodide  of  methylmorphine  is  treated  in 
aqueous  solution  with  silver  oxide,  which  removes  the  iodine, 
and  the  hydroxide  is  evaporated  in  a  distilling  flask  con- 
nected with  a  receiver  containing  hydrochloric  acid.  The 
contents  of  the  flask  gave  up  to  ether  acrystjilline  substance 
of   the    formula  C'lsHjoO.^     The    receiver    contained    the 


hydrochloride  of  trimethylamine.  Methylmorphimethinc, 
when  heated  with  acetic  anhydride  to  IGO" — 200".  yields  four 
dilVercTit  bodies,  viz.,  acetylnu'thyldioxyphenanthrene,  an 
oil  with  biisie  properties,  an  oily  ethereal  salt,  and  a  volatile 
base  which  was  identified  as  dimcthylainine. — J.  B.  C. 


'I'lie  Alhiiloids  in  Cocaine.     A. 
.•ii)<) — 102. 


Kiuhorn.     Ber.  22, 


TiiKSK  investigations  were  limited  to  the  by-products  in  the 
preparation  of  eeg(mine  hydrochloride  from  cocaine.  The 
cocaine  is  decomi>osed  with  concentrated  hydrochloric  acid 
into  ecgonine,  which  is  jn-eeipitated  by  the  addition  of 
alcohol  and  ether.  The  filtrate  on  evaporatiou  leaves  a 
syrupy  liijuid.  The  syrup  is  dissolved  in  water,  filtered, 
and  caustic  soda  added,  which  i)recipitates  a  light  coloured 
compound.  This  precipitate  when  dry  partly  dissolves 
in  alcohol,  from  which  a  crystalline  substance  is  obtained. 
Tile  new  jrodnet  luis  pndiably  the  formula  C.,|;II;,.,N;,CIO. 
The  filtrate  from  this  (■ompouiid,  after  acidifying  with  hydro- 
chloric acid,  yields  on  evapcuation  crystallised  anhydro- 
cegoninc.  This  substance  is  decomposed  by  hydrochloric 
acid  at  270°  into  hydrocarbons,  nu'lliyl  chloride,  ammonia, 
mcthylauiine,  and  also  basic  substances,  one  of  which 
yields  a  nitrosc  compound  and  the  other  is  unchanged 
by  the  action  of  nitrous  acid,  but  forms  a  clouble  chloride 
with  chloride  of  gold.  Both  bases  when  distilled  with 
iinc  dust  yield  oils  .smelling  of  pyridine. — .J.  B.  C. 


The  Salicylates  of  Crcsol.     H.  Nencki.     Compt.  Rend. 
108,  254—255. 
These  bodies  arc  prepared  by  the  same  method  as  salol.  Three 
Well  crystallised  salts  may  be  obtained   insoluble  in  water, 
and  with  difficulty  soluble  in  alcohol,  viz.,  the  derivatives  of 
ortho-,  meta-,and  para-crcsols  melting  respectively  at  3.5°,  74°, 
and  39°.     Their  odour  is  not  quite  so  strong  as  that  of  salol. 
The  ether  of  o-cresol  has  a  slightly  burning  taste,  the  para- 
compound   is   absolutely  tasteless.     Not  only  by  the   pan 
creatie  juice,  but  also  by  the  muscles,  these  substances  are 
decomposed   into   their    constituents,   and    their    antiseptic 
action  is  identical  with  that  of  ordinary  .salol.     The  /j-cresol 
produced  thus  by  the  decomposition   of  the   corresponding 
salicylate,  is  partly  eliminated  f'rcun  the  body,  combined  with 
sulphuric  acid,  and  partly  oxidised  to  benzoic  acid. — A.  E. 


Pliein/lpropionic  Acid  and  Phenylacctic  Acid.     C.  T. 
Williams.     Pharra.  Journ.  and  Trans.  1889,  701. 

Pheni/lprnpioniv  Acid,  CgU,„0.,,  is  described  as  occiu-ring 
in  acicular  crystals  of  reddish-white  colour,  insoluble  in 
water  but  soluble  in  spirit  (1  :  (i),  and  having  a  feebly  acid 
reaction.  The  solution  has  a  not  unpleasant  s(mr  .iromatic 
taste  and  a  pleasant  aroma.  The  alcohol  solution  was  admin- 
istered in  10  minim  doses  diluted  with  an  ounce  of  water, 
which  were  generally  increased  to  20  minims  in  two  ounces 
of  water,  three  times  a  day.  As  a  rule  the  medicine  caused 
neither  nausea,  vomiting  nor  anorexia,  except  in  two  cases 
in  which  the  nausea  was  overcome  by  further  dilution  of  the 
medicine  with  water.  As  a  result  of  the  treatment,  13  cases 
improved,  four  remained  stationary,  and  three  became  worse, 
and  it  was  inferred  that  phenylpropionic  acid  exercises  more 
influence  on  suppuration  than  on  tuberculisation.  In  the 
improved  cases,  there  was  decided  increase  of  ajipetite  and 
gain  of  weight,  colour,  and  vigour. 

Phenylacctic  acid  tastes  like  the  foregoing,  but  has  a 
more  acid  reaction.  It  dissolves  in  alcohol  (1  :  C),  and  in 
this  condition  is  taken  up  by  a  small  quantity  of  water. 
The  alcoholic  solution  was  given  in  doses  of  10  to  20 
minims  three  times  a  divy,  to  19  cases  of  phthisis,  for  periods 
ranging  from  21  to  29  d.ays,  and  in  no  case  graveri.se  to 
unpleasant   symptoms.     Thirteen    of    the   cases    improved 

I  greatly,  four  deteriorated,  and  three  remained  stationary, 
the  improvement  consisting  in   gain  in  weight,  strength,  and 

j   colour,  partly  due  to  diminution  of  cough  and  expectoration. 

I  From  the  general  results  of  the  experiments  with  the  two 
compounds,  it  is  concluded  that  phetijlproprionie  and 
phenylacctic     acids    given    in     phthisis    promote   appetite, 

£  2 
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digestion,  and  assimilation,  and  are  well  tolerated  in  eon- 
sidecable  doses  ;  also  that  the  use  of  pheuylacetic  acid  is 
more  indicated  in  cases  of  tuberculisation  and  that  of  phenyl- 
propionic  acid  in  excavation  cases. — W.  S. 


PATENT. 


The  meldometer  is  also  of  value  in  studying  sublimates. 
A  piece  of  glass  is  held  over  the  heated  strip,  and  upon 
this  the  sublimate  deposits.  A  long  series  of  trials  have 
led  to  the  conclusion  that  the  appearances  so  obtained  are 
excellent  as  tests  to  the  mineralogist  and  chemist. 

— W.  W.  H.  G. 


Improvements  in  Apparatus  for  the  oblaJnment  of  Oxygvn 

and  Nitrogen  Gases  from  Atmospheric  Air.     E.  B.  Ellice- 

Clark    and    L.    Chapman,    Loudon.      Eng.    Pat.    3880, 

March  13,  1888.     l.«.  Id. 

These    improvements   relate   to   apparatus  used   in  Biin's 

process,  Eng.  Pat.  157  of  1885.     (This  Journal,  1885,  568, 

and  1886,  34.)     They  comprise  11  claims  bearing  upon  the 

shape,  arrangement,  luting  and  connexion  of  the  retorts,  the 

heating  chamber  or  furnace,  the  water  chamber,  supports  for 

the  baryta,  and  other  details  of  construction,  for  particulars 

of  which  the  specification  and  sheets  of  drawings  must  be 

coESulted. — B. 


XXI.-PHOTOGKAPHIC  MATERIALS  AND 
PROCESSES. 

PATENT. 

A  Method  for  producing  Photographic  Emulsions  not  requir- 
ing a  Base  or  Support  as  Photographic  Films.  E.  S. 
■Williams,  Dublin.     Eng.  Pat.  4874,  March  31, 1888.     6(/. 

The  sensitive  emulsion  itself  forms  the  film  and  does  not 
require  to  be  placed  upon  any  temporary  or  permanent 
support.  The  melted  emulsion,  containing  a  somewhat 
large  proportion  of  gelatin,  is  thoroughly  mixed  with  some 
chromium  compound,  preferably  ammonium  or  potassium 
dichromate,  and  spread  in  the  usual  manner  upon  a  levelled 
•Tlass  plate  or  some  other  suitable  smooth  support.  When 
the  emulsion  has  set,  the  support  with  the  emulsion  upon  it  is 
immersed  in  a  solution  of  sulphurous  acid  or  its  salts  until 
the  dichromate  is  completely  reduced.  It  is  then  thoroughly 
washed  with  water,  dried,  and  the  emulsion  stripped  from 
the  support  and  cut  up.  The  dried  emulsion  forms  a  per- 
fectlv  insoluble  film,  which  may  be  exposed  from  either  side, 
a ud  the  resulting  negative  may  be  printed  from  either  side 
without  loss  of  sharpness. — C.  H.  B. 


XXIII.-ANALTTICAL  CHEMISTRY. 

The  Meldometer.  J.  Joly.  Industries,  1889,  20. 
The  meldometer  is  designed  for  the  purpose  of  ascertaining 
the  melting  and  boiling  points  of  small  quantities  of 
substances.  It  consists  essentially  of  two  pairs  of  forceps 
mounted  on  a  stage  and  carrying  between  them  a  thin 
platinum  ribbon.  Through  this  ribbon  an  electric  current 
may  be  passed,  the  strength  of  the  current  being  regulated 
by  a  carbon-mercury  rheostat.  The  apparatus  is  mounted 
on  the  stage  of  a  compound  microscope,  provided  with  a 
one-inch  objective.  The  substance  to  be  examined  is 
placed  in  focus  on  the  platinum  ribbon,  and  then  the 
current  is  gradually  increased  until  the  substance  is 
melted  or  volatilised.  Experiments  made  in  this  way  show 
interesting  phenomena,  sufBcieiitlj-  characteristic  in  many 
cases  to  identify  a  substance  at  once.  By  arranging  side 
by  side  different  fragments  it  is  easy  to  find  their  order  of 
melting  points  with  greater  exactness  than  can  be  the 
case  when  the  blow-pipe  is  employed. 


Detection  of  Nitrates  in  Soils.     Kreusler.     Landw. 
Jahrbuch,  1 888. 

B.  Fr.vxk  observed  that  certain  quartz  granules  gave  a  blue 
colouration  with  diphonylamine  even  after  repeated  washing 
with  water.  This  he  attributed  to  a  special  surface  attraction 
which  enabled  the  granules  to  retain  nitrates.  The  author 
of  the  present  note  points  out  that  the  blue  colouration  is 
produced  in  all  cases  where  manganic  or  ferric  oxides  are 
present  in  a  soil  or  sand,  and  suggests  that  Frank  was  most 
likely  dealing  with  these  oxides  and  not  with  nitrates. 

— D.  A.  L. 


Test  for  Glass  by  Colour  Reactions. 
310—314. 


F.  Mylius.     Ber.  22, 


The  presence  of  free  alkali  in  glass  may  be  determined  by 
the  blue  iodide  of  starch  reaction.  As  the  blue  colour  is 
produced  only  in  the  presence  of  an  iodide,  starch  solution, 
mixed  witli  an  aqueous  solution  of  iodine  and  a  few  drops 
of  silver  salt,  to  precipit.ate  any  free  iodide,  is  added  to  the 
glass.  The  presence  of  alkali,  by  forming  a  soluble  iodide, 
is  indicated  by  an  immediate  blue  colouration.  The  intensity 
decreases  with  different  kinds  of  glass,  in  the  following 
order  :  — 

Lead  glass. 

Thuringian  glass. 

Thermometer  glass. 

Bohemian  glass. 

Another  method  is  to  place  the  glass  in  moist  ether.  The 
glass  absorbs  water,  which,  in  its  turn,  dissolves  alkali.  If 
the  ether  be  now  replaced  by  an  ethereal  solution  of  free 
eosin  or  eosin  iodide  (not  the  alkaline  salt),  the  dissolved 
alkali  frees  the  colouring  matter  on  the  surface  of  the  glass, 
and  the  intensity  of  the  colour  depends  on  the  quantity  of 
free  alkali.— J.  B.  C. 


Action  of  CIdorine  mi  Carbon  Dioxide.     R.  Lucion. 
Chem.  Zuit.  13,  32. 

ExPERi.MENTS  conducted  in  a  variety  of  ways  showed  that 
chlorine  has  no  action  on  dry  carbon  dioxide.  In  the  pre- 
sence of  moisture  chlorine  disappears  from  the  mixture  of 
gi»ses  when  passed  through  a  red-hot  tube,  not  in  the 
form  of  carbonyl  chloride,  but  as  hydrochloric  acid. 
Although  it  would  seem  as  though  the  carbon  dioxide 
did  not  take  any  part  in  the  reaction,  it  was  found  that  on 
passing  a  mixture  of  damp  air  and  chlorine  through  a  red- 
hot  tube  less  chlorine  united  with  the  hydrogen  of  the 
water  than  when  the  mixture  consisted  of  damp  carbon 
dioxide  and  chlorine,  the  relative  volumes  remaining  the 
same. — J.  \\'.  L. 


Analytical  Notes.     C.  La  Harpe  and  F.  Eevcrdin.     Bull. 

Soc.  Chim.  51,  163—165. 
Detection  of  Carbon  Monoxide  in  the  Air. — The  presence 
of  carbon  monoxide  in  the  air  can  be  detected  as  follows  :  — 
A  moderately  slow  stream  of  the  air  to  be  tested,  pre- 
viously tllterud  through  cotton  or  glass-wool,  is  passed  to 
the  bottom  of  a  fractionating  flask  containing  pure  dry 
iodic  acid  and  placed  in  an  oil-bath  heated  to  150'^;  the 
side  tube  is  bent  downwards  into  a  vessel  containing  a  solu- 
tion of  starch  in  distilled  water.  The  carbon  monoxide  is 
thus  oxidised  to  carbon  dioxide,  iodine  is  liberated,  and  the 
starch  solution  coloured  blue.  It  was  proved  by  experi- 
ment that  an  appreciable  colouration  is  produced  wheu  9 
litres  of  air  containing  only  1  to  2  parts  of  carbon  mon- 
oxide in   100,000  were  passed  in  the  course  of  about   30 
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minutes ;  it  is  prolmblo  that  this  gns  could  he  dptccted  when 
preseiil  in  even  snialK  r  ciii:inlitit-i  pidvlileil  a  laigir  vnhinie 
of  air  was  i-mplou-d.  Any  otlur  reducing  substances 
present  in  the  air  to  lie  tested  must  of  course  be  previously 
removed  in  tlie  usual  mauner. 

MvdijUutiims  nf  Hiinsen's  Apparatus  fvr  rstimalhuj 
Manyamir  anil  ('hiamdlts.—  ln  esliuuitiuii  niauijanese  or 
chrciinates  by  liunsen's  nuthoil  the  bnll<  (ii)  iiften  lieccinies 
filled  with  iilr  or  inert  fias  at  the  eiinnneneenunt  of  the 
operation.  The  lii|uiil  is  thus  cbiveii  bui'li  into  the  bulb  (h), 
and  tliere  becomes  heated.  In  oriler  to  obviate  any  such 
action  and  to  prevent  the  liciiiid  in  the  tiask  (e)  from  being 
carrie<I  over  into  the  bulb-tube,  the  author  employed  the 
following  apparatus: — 


The  tube  </  is  provided  with  a  small  bulb,  very  loosely 
phijjped  with  filass-wool  ami  passes  throuj^h  a  .small  con- 
denser into  the  bulb  tube  a  b,  which  is  provided  with  three 
hemispherical  bulbs  I,  2,  3.  At  the  counueneeineut  of  the 
operation  the  inert  gas,  eontaininf;  only  small  quantities  of 
chlorine,  is  passed  into  h  just  above  the  bulb  1,  so  that  it 
circulates  from  one  bulb  to  the  other  and  passes  out  free 
from  ehlorinc.  As  soon  as  the  gas  evolved  is  completely 
absorbed  the  tube  is  pushed  to  the  bottom  of  b  and  the 
operation  concluded  4is  usual. 

In  analysing  ehroniates  it  is  advantageous  to  add  a  little 
manganese  dichloride  as  well  as  hydrochloric  acid,  as 
reduction  then  takes  place  much  more  quickly. — F.  S.  K. 


Separation  of  Zinc  from  Nickel.     H.     IJaubigiiy.    Compt. 
Rend.  108,  2.36— 23S. 

When  dilute  solutions  of  zinc  sulphate  are  treated  with 
HoS,  all  zinc  is  precipitated  even  in  presence  of  six  times 
the  quantity  of  free  scid  contained  in  the  sulphate.  Thus 
•06  cnn.  of  ZnSOj  dissolved  in  200  re.  of  water  containing 
0'27  grm.  of  SOj  is  nearly  completely  precipitated  as 
sulphide  in  eight  hours,  oidy  '  001.5  grm.  of  ZnS()4  remain- 
ing in  solution.  Likewise  the  presence  of  considerable 
quantities  of  acetic  acid  does  not  prevent  the  precipita- 
tion of  zinc  from  solutions  of  zinc  sulphate.  This  may 
serve  as  a  means  of  separating  zinc  from  nickel.  Thus 
0'3  arm.  of  the  mi.\ed  sulphates  is  dissolved  in  100  cc.  of 
water  containing  about  10  jier  cent,  of  glacial  acetic  acid 
and  treated  at  ordinary  ti-mperaturcs  with  H.,S.  After 
standing  a  few  h<>urs,  the  ZnS  is  filtered  off,  and  to  the 
filtrate  sodium  acetate  is  added,  and  NiS  precipitated  by- 
passing n.,S  into  the  solution  heated  to  70^—75°.  Nickel 
sulphide  should  always  be  washed  with  water  containing 
1 — 2  per  cent,  of  acetic  acid,  otherwise  the  wash-water  runs 
off  turbid.  The  sulphides  are  converted  into  sulphates,  and 
dried  at  400'.  The  numbers  found  in  tliese  experiments 
agree  very  closely  with  the  quantities  taken.  When  the 
mixture  contains  less  than  one-third  nickel  salt,  it  is  super- 
fluous to  add  acetic  acid,  since  the  free  acid  formed  from 
the  sulphate  of  zinc  by  the  sulphuretted  hydrogen  suffices 
to  keep  the  nickel  sulphide  in  solution. — A.  K. 


On  Cobalt  and  Nickel.     G.  Kriiss  and  F.  W.  Schmidt. 
Ber.  22,  11—15. 
I^  determiin'ng  the  atomic  weights  of  colxilt  and  nickel,  the 
authors  find    that  if  the   method  of  weighing  the  equivalent 
of   precipitated  gold  bv  bringing  the  respective  metals  into 
a  neutral    solution  of  gold   elilor'de  or  the   sodium   double 
salt  be  eniployed,  small  (juantities  of   nickel  and  cfdialt  are 
left  \\\\h  the  gold.     Tlu'  gold  ma}'  be  freed  from  nickel  ami 
cobalt   by  redissolving   in  aqua  regia  and   precipitating  with 
sulphurous   acid.      On    w;ishing    the    preci]iitale    free    from 
colialt,  the   pink    colour   due   to   the  cobalt   gradually  pales 
and  then    takes   a  greenish  shade.     This  green  solution  on 
e\aporation  leaves  a  residue,  which  dissohes  in  hydrochloric 
acid   with  a  green  Colour.     The   same   kind  of  residue   is 
obtained  in   the  case  of  nickel.     Larger  quantities  may  be 
prepared    by    washing    precipitated    nickel    sulphide    with 
ammonium   sulphide   until    the   ammonium  suli»hide   is    no 
longer  eohuired   l)rown.     The  oxide  of  the   new  substance 
may  be   also  obtained   by  fusing   cobalt  and  nickel  oxides 
with    an    alkali,  in   >vhich   the  former  dissolves.      The  new 
elemint   has   the  following   properties  : — The  acid  solution 
of  the  chloride  ij^  not  precipitated  by  sulphuretted  hydrogen, 
hut  by  ammonium  sulphide  in  a  neutral  solution,  atid  forms 
a  black  powder.     It  yields  with  ammonia  a  white  flocculent 
precipitate  insoluble  in  excess  of  the  precipitant.     Caustic 
potash   produces   a   siiniUir  white   precipitate    insoluble    in 
excess.      The  oxide  does  not  yield  Thenard's  blue,  and   is 
soluble  in  hydrochloric  acid  after  strong  ignition.     It  forms 
a  colourless  anhydrous  chloride,  which    in  solution  changes 
to  green.     The  metal  obtained  by  reducing  the  chloride  in 
a  current  of  hydrogen  or  by  electrolysis  of  the  chloride  is 
black.— J.  B.  C. 


A  New  Actd  nf  Tin.     W.  Spring.      Bull.  Soc.  Chim.   51 
180—182. 

A  Ni;w  acid  is  formed  when  a  saturated  aqueous  solution  of 
staimous  chloriile,  containing  sufficient  hydrochloric  acid  to 
jirevent  decomposition,  is  treated  with  excess  of  pure  barium 
dioxide  at  the  ordinary  temperature.  The  turbid  li(|uid 
which  is  obtained  contains  a  compound  of  tin  in  the  colloidal 
condition  and  does  not  become  clear,  either  on  filtering  or 
standing.  The  barium  chloride  iu  solution  is  completely 
ifinoved  by  dialysis  and,  on  evaporating  the  solution,  a  white 
solid  substance  is  obtained.  This  com[)ound,  when  dried  at 
100",  has  the  composition  2  SnOj.ILO.  The  oxygen  and 
the  water  were  both  estimated  directly. — J?.  S.  If. 


Delictinn  nf  Mineral  Prosphatea  iti  Bonc-Meal.  N.  v. 
Lorenz.  Oesterr-rugar.  Zeits.  f.  Uubenzuck.  Ind.  1888, 
270—272. 

Bonh-Meal  is  first  moistened  with  1  :  1  sulphuric  acid,  but 
dissolved  bones  is  treated  direct  with  ccmcentrated  sul]ihuric 
acid.  The  evolution  of  hydrofluoric  acid  indicates  the 
presence  of  mineral  phosjihates,  as  the  latter  generally 
contain  calcium  tinoride.  It  is  stated  that  the  addition 
of  10 — 20  per  cent,  of  phosphorite  to  bone-meal  can  be 
detected  by  this  means.  The  calcium  fluoride  in  the 
bones  takes  no  part  in  the  reaction,  and  is  found  by  the 
author  to  be  present  in  Biuch  smaller  quantities  than  is 
generally  supposed. — D.  A.  L. 


New  Reaction  of  Acctaiiilide.     M.  Denig^s.     Arch.  Pharin. 

1888,  529. 
Minute  quantities  of  acetanilide  boiled  with  a  small 
quantity  of  sodium  hypobromite  in  alcoholic  solution  cause 
the  fonnation  of  a  yellow-red  precipitate,  while  at  the  same 
time  the  small  of  inethyl-c3"anide  becomes  perceptible.  All 
anilides  which  form  salts  and  free  analine  when  boiled  with 
an  excess  of  fiee  alkali  react  in  this  way,  the  free  aniline 
reacting  with  the  hypobromite  with  formation  of  the  red 
precipitate. — J.  W.  L. 
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On  the  Estimation  hi/  Weight  of  Glycerol  by  oxidising  it 
with  Potassium  pcrmanganese  in  Acid  Solution.  H.  Griin- 
wald.     Zeits.  f.  angew.Chem.    1 889,  34. 

Pi.AXSHOx's  method  for  the  estimation  of  glycerol  was 
foimd  by  the  author  to  yield  very  good  results.  The 
glycerol  is  oxidised  hy  potassium  perinanganate  in  the 
presence  of  sulphuric  acid  to  carbonic  acid  according  to  the 
equation  C'sHgOj  +  70  =  3  CO.,  +4H.,0.  The  absorption  of 
carbonic  acid  took  place,  however,  in  caustic  potash  instead 
of  soda  lime,  as  Plaushon  rcL-ommends.  The  steam  was 
retained  by  a  calcium  chloride  lower,  with  whicn  was  con- 
nected a  calcium  chloride  tube.  The  acid  mixture  was 
heated  in  a  round  flask  on  a  wire  gauze,  and  the  experiment 
does  not  reijuire  more  than  one  hour.  A  number  of 
analyses  is  given  which  speak  for  the  excellence  of  this 
method.-  -A.  L. 


On  the  Estimation  of  Resins.     Zeits.  f.  angew.  Chem. 
1889,  3.5. 

The  most  complete  examination  of  resins  has  been  made  by 
M.  V.  Schmidt  and  F.  Erban.  They  took  three  factors  into 
consideration.  (1).  How  many  miligrammes  of  caustic 
potash  1  gim.  of  resin  requires  for  saturation.  (2.)  How 
many  miligrammes  of  caustic  potash  is  fixed  by  boiling 
1  grm.  of  resin  with  an  excess  of  alcoholic  caustic  pofcish 
(Kottstorfer's  number).  (3.)  How  many  per  cent,  of  iodine 
resin  is  able  to  fix  (Hiibl's  iodine  number;. 

Experiment  No.  1  is  made  in  the  foUowiug  manner  :  — 
1  grm.  of  the  finely  crushed  resin  is  boiled  under  reversed 
condenser  with  alcohol  of  95  per  cent.,  filtered  if  necessary 
and  phenolphthale'in  added  to  the  solution.  It  is  then 
titrated  with  caustic  soda.  To  obtiiin  Kijttstorfer's  number, 
1  grm.  of  resin  is  boiled  with  25  cc.  of  alcoholic  caustic 
potash  for  5  to  15  minutes  under  reversed  condenser  ;  then 
100  cc.  of  alcohol  are  added,  and  the  excess  of  alkali  is 
titrated,  after  once  more  boiling,  with  hydrochloric  acid  and 
phenolphthale'in.  The  third  number  is  obtained  by  dissohing 
1  grm.  of  resin  in  hot  alcohol,  and  adding,  after  cooling, 
25  cc.  of  iodine  solution.  If  the  solution  be  soon  dis- 
coloured, a  fresh  portion  of  iodine  solution  is  adled  until  the 
mixture  remains  reddish-brown  after  prjlonged  standing. 
After  24  hours  the  excess  of  iodine  is  ascertained  bv  back 
titration.  The  following  table  contains  the  three  numbers 
of  some  of  the  most  important  resins  used  for  technical 
purposes : — 


R&iins. 


No.  1.  I    No.  2. 

.   irt    I    Kott- 

^'^"'     storfer's 

Number.  Number. 


No.S. 
Hubl's  Number. 


With 
Residue. 


Colophony 

Sandanic 

Benzoin 

Storax 

Copal  of  Angola, white,  melted 

India-rubber 

Venetian  turpentine 

f  Brown 

SheUac  \ 

(.Orange 

Mastic 

DamTnar 

Copal  of  Angola,  red.  melted . 

Elcmi 

Dragon  blood 

Copal  of  Angola,  red 

Amber 

Copal  of  Angola,  white 

Copal  of  Zanzibar 

Amber,  melted 

Copal  of  Zanzibar,  melted  . . . 

Aspbaltum 


146-S 

141-4 
13l!-3 

i:i0-6 
93-6 
81-2 
70-1 
65-1 
(SO'O 
04-5 
330 
30-5 
22-3 


168-2 

174-4 
164-7 
203-6 

118-8 

102-6 
213-3 
•211 -fi 
193-8 

47-1 
119-7 

25-1 

14S-0 
143  0 
132-2 
92-4 
38-2 
36-8 
8-1 


64-7 
44-9 
70-9 


64-4 
63-6 
84-8 

72-4 


4-8 
12-6 
•2-1' •! 


Without 
Residue. 


116-8 

66-8 
57-4 
58-6 
41-6 
70-0 
145-3 
6-0 

33-2 
64-1 
22-3 
85-1 
53-5 


3-3 
7-6 


When  the  resins  were  dissolved  in  alcohol  or  turpentine, 
the  solvent  was  distilled  off  with  steam.  The  remaining 
resins,  however,  show  nearly  always  a  lower  acid  figure  and 
a  lower  Kottstorfer's  number,  part  of  the  acid  having  been 
removed  by  the  steam,  as  the  following  table  shows  :  — 


Resin. 


Acid  Number. 


Sandarac 

House  Colophonium 

Copal  of  Angola,  w'nite,  melted 

Venetian  Turpentine 

Mastic 

Shellac 

Copal  of  Angola,  red,  melted  . . 

Elmi 

Dammar 

Copal  of  Zanzibar,  melted 

Amleer,  melted 

Asphalt 


139-7 
130-4 
81-8 
81-0 
53-3 
35-7 
32-0 
29-6 
27-7 
•20-3 


Iodine  Number. 


Kuttstorfer'i 
Number. 


167-8 

146-8 

106-1 

110-3 

76-3 

209-1 

72-3 

43-3 

40-3 

65-6 

37-9 

52-1 


With 
Residue. 


66-1 
52-8 
20-7 

28-7 


Without 
Residue. 


Solvent, 


901 

109-6 

56-9 

103-6 

62-4 

7-9 

47-0 

40-9 

57-4 

51-3 

16-4 

16-3 


Alcohol. 

Turpentine. 
Turpentine. 

Turpentine. 

Alcohol. 

Turpentine. 

Alcohol. 

Turpentine. 

Turpentine. 

Turpentine. 

Turpentine. 


R.  Williams,  who  has  probably  no  knowledge  of  this 
research,  estimated  the  whole  quantity  of  the  required 
caustic  potash  hy  boiling  for  half  an  hour  with  half  normal 
alcoholic  potash  and  by  titrating  the  excess  with  half 
normal  hydrochloric  acid  aud  phenolphthale'in.     For  esti- 


mating the  acid  the  resin  was  boiled  with  strong  alcohol  and 
titrated  with  half  normal  caustic  potash.  Hubl's  iodine 
number  was  found  in  the  usual  way.  The  loss  of  weight  in 
drying  was  estimated  by  heating  to  100^  C. 
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Ra> 


Totiil 


Amber 

Aiiiiiio  Zuiniliar. 
Gum  Amliii' 


AMphaltuui,  Syriuii . . . 

Bvnzoiii 

Ooinl.  Miinilln 

Ilornt'a 

Siii^p 

I'urillcil  Siorra  Leoiio 

Crude  

Accniorude 

AiiRola  white 

Pure  red 

Unknown 

Duniintir,  Bntavia  — 
Unknown 

Dragons    blood     un- 
known   

Elcmi 

Mastrix  

Colophony,  rcHncd  . . . 

Colophony,  ordinnry  . 

Sandarac  unknown  .. 

Senegal 

Shellac,  medium 

„      Gamot 

„       Omngc 

„      Good  II 

„       Light  U 

,.       Bad  II 

Tregagarth  unknown 


8-68 
T36 
8-40 
SOT 
8-97 
■J-S- 
U'M 

is-n 
i7-i;7 
lun 

12-ilO 
13-S5 

i.Tie 

13  •.to 
13  •02 
[••■•>i 
3-Gl 
311 
•I -07 

15-31 
2-Sli 
7-31 
7-91 
IS -7-1 
19  67 
17-Cl 
19  01 
15-54 
15-70 
10-12 
20 -.33 
21--26 
20-M 
21-07 
21-11 
19-11 
11-05 
11-98 


Potnsh  for 

Xeutralising 

Fnte  Acid. 


l-« 
1-82 
0-8 1 
0-2S 
0-22 

u-.-^o 

11 -SO 

1310 

Ult 

12-88 

8-W 

7-2S 

■1-02 

5-71 

6-02 

5-71 

2- 21 

2-«! 

2-10 

1-12 

1-57 

5-01 

6-GO 

17-92 

17-78 

10-91 

16-66 

15-tO 

U-56 

0-28 

6 -.30 

6-60 

6-14 

1-76 

5-60 

6-71 

0-11 

0-M 


Iodine. 


Loss  of 

Wi'iitht 

at  100"  C. 


62-10 
135-25 

0-51 
0- 

0- 

51- US 
"6-15 
137-79 

iss-oi 

123-31 

138-0.1 
133-35 
121-00 
129-66 
130-90 
112-21 
117-67 
112-21 
130-21 

9S-12 
175-39 
158-62 
15'J-00 
115-31 

m-so 

112-01 
113-28 

1.31-30 
5-59 
21-62 
28-70 
17-52 
•20-10 
19-81 
19-05 

1-16 


1-05 
0-18 
S-13 
11-32 
12-4-1 
2-21 
1-06 
0-79 
2-21 
2-11 
0-91 
1-01 
1  18 
0-57 
0-10 
0-98 
0-33 
0-85 
0-71 

9-31 
3-50 
0-97 
1-16 
0-13 
0-11 
0-32 
0-31 
1-83 
1-lt 
23-70 
1-06 
0-72 
1-23 
0-83 
1-01 
1-11 
16-86 
13-52 


To  test  for  re.'iin,  a  small  quantity  of  it  is  dissolved  in 
acetic  anhydride,  and  to  the  cold  solution  one  drop  of 
sulphuric  acid  is  very  carefully  added.  The  solution  is 
coloured  dark  red  to  blue  violet.  The  colourations  dis- 
appear however,  and  the  solution  appears  finally  hrownisli- 
yellow  and  fluorescent. — A.  L. 


On  the  Determination  of  Orijanic  Nitrogen  by  Kjeldn/il't 

Method.  C.  Viollettu.  Compt.  Rend.  108,  181—18.-3. 
TiiK  author  has  determined  the  nitrogen  of  the  product 
which  remains  alter  the  fermeutaticm  of  maize,  and  which 
is  characterised  by  the  difficulty  of  its  combustion  accoruinf; 
to  the  methods  of  Dumas,  Vanentrapp,  Will,  and  Kjeldahl ; 
the   results  agree  closelv.     The  latter   method  was  slic'htlv 


modified  by  the  author,  Kordhauscii  acid  bein;;  employed 
instead  of  ordinary  sulphuric  acid,  2")  ce.  fur  2  jirnis.  of  tin- 
substance  under  exaniinatiiin.  Mercury,  while  favouring 
the  reaction,  renders  the  results  very  inexact,  part  of 
the  nitrogen  being  retained. — A.  H. 


Oil  Nilroyen  Vclcrmintiiions  hi/  KjiUlahVs  Method. 
K.  Aubin  and  Alia.  Compt.  Kend.  108,  346—248. 
A  coMi-.vuisox  is  drawn  between  Varentrapp-Will's  and 
Kjeliliihl's  method,  and  the  latter  is  fi)und  to  lie  the  better 
of  the  two.  In  the  former  the  greatest  importance  attaches 
to  the  proportions  in  which  the  substance  to  be  analysed  is 
mixed  with  soda-lime,  as  well  as  the  temperature  enijiloyed. 
Thus  with  1  grm.  of  linseed  cake  and  a  bright  red  heat, 
7-53  per  cent,  of  N  were  obtained  ;  with  2  grms.  and  the 
same  quantity  of  soda-lime:  at  a  dull  red  heat  6-89  per 
cent;  at  a  bright  red  heat  4-(!2  per  cent.  The  author 
therefore  always  employs  2.'j — 30  grms.  of  soda-lime  for 
every  O-.'i  grm.  of  organic  substance. 

Tlie  best  proportions  in  Kjeldahl's  method  are:  0"5  grm. 
of  organic  substance,  20  cc.  ILSO^  of  6«'  1?.,  and  O-.-jgrm. 
of  mercury.  The  time  occupied  for  complete  decomposition 
is  at  most  I i  hours,  and  the  liquids  obtained  are  perfectly 
colourless  and  limpid.  liy  adding  phosphoric  acid  the 
time  of  transformation  is  much  abridged.  There  is  no  loss 
of  ammonia  whatever.  For  estimating  nitrogen  in  soils  the 
method  is  invaluable.  As  large  a  quantity  as  1,000  grms. 
were  employed  for  one  determination. 

A  table  is  appended  which  shows  that  this  method  always 
gives  slightly  higher  results  than  Varentrapp-Will's.  An 
advantage  of  the  former  is  the  fae.t  that  the  substance  imder 
examination  need  not  be  powdered,  and  if  not  homogeneous 
a  large  sample  may  be  made  into  a  paste  with  sulphuric 
acid  and  an  aliquot  part  taken  for  the  determination. — A.  R. 


Estimation  of  Fat  in  Butter-Milk   hij   So.xhlet's   Areometric 
Method.      J.     Scbelien.      Landw.     Versuelis-Stat.     35 
335—337. 

The  fat  was  determined  in  19  samples  of  butter-milk  from 
sour  cream  and  in  12  samples  from  sweet  cream,  by  the 
author's  gravimetric  metho<l  and  by  Soxhlet's  areometrx 
method.  With  the  sour  milk  the  Soxhlet  method  -was  in 
one  case  0-3  per  cent,  too  low  ;  in  three  cases  the  eiTor  was 
greater  than  0-1  per  cent.,  and  in  the  remaining  15  less 
than  0-1  per  cent,  of  fat.  With  the  sweet  milk  two  results 
were  respectively  0-2  and  0-13  per  cent,  too  high, -whilst 
in  the  remaining  10  samples  the  error  was  less  than  0- 1  per 
cent. — D.  A.  L. 


The  Detection  of  Fusel  Oil  in  Alcohol .     L.  v.  Udranszky. 
Zeits.  f.  Phys.  Chem.  18,  355. 

TiiK  author  recommends  the  furfnrol  reaction.  He  has 
examined  tlie  behaviour  of  numerous  substances  with  a 
mixture  of  furfurol,  water,  and  sulphuric  acid,  and  has 
found  that  many  bodies  give  characteristic  reactions  with 
this  mixture.  o-na|jhthol  is  particularly  sensitive,  and  by 
its  mi'ans  0-0000026  grm.  of  furfurol  may  be  detected  with 
certainty.  On  the  other  hand,  certain  impurities  of  spirit 
give  a  colour  reaction  with  furfurol  and  sulphuric  acid. 
These  bodies  are  removed  by  filtration  over  animal  charcoal. 
The  presence  of  these  bodies  as  well  as  furfurol,  in  spirita 
is,  according  to  the  author,  the  cause  of  the  browning  pro- 
duced on  heating  with  strong  sulphuric  acid.  The  author 
considers  the  reaction  with  furfurol  indicative  of  the  presence 
of  fusel  oil  in  most  eases.  Other  bodies,  however,  give 
the  reaction,  especially  such  as  are  extracted  from  the  cask 
during  storage. — H.  T.  P. 


A  Simple  Method  for  the  Detection  of  and  Estimation  of 
Impurities  in  Commercial  Spirit.     IT.  L.  Godcfroy. 

TiiK  method  only  varies  from  the  usual  one  of  adding  strong 
sulphuric  acid,  in  the  addition  of  a  httle  benzene,  which 
strengthens  the  colourations.  Windiseh  {Zeits.  f.  Spirit- 
usind.  11,  145)  condemns  this  method  altogether.  For 
quantitative  purposes  it  is  quite  useless,  and  for  qualitative 


310 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  HtDtJSTEY.       [April  30,  i889. 


purposes  it  possesses  no  advantages  over  other  methods, 
but,  on  the  other  hand,  may  lead  to  errors.  Windisch  draws 
attention  to  the  researches  of  F.  L.  Eckmann,  as  regards 
the  fusel  oil  contained  in  corn  hrandy,  and  its  detection.  The 
author  has  shown  that  fusel  oil  contains  of  the  higher 
alcohols,  between  ethyl  and  amyl  alcohols,  only  normal 
propyl  and  isobutjl  alcohols.  The  composition  of  fusel  oil 
is — 

Per  Cent. 
S— 12  of  propyl  alcohol. 
15—47  of  butyl 
44—71  of  amyl         „ 
5—7    of  remainder,  volatile  with  difficulty. 

— H.  T.  P. 


PATENTS. 


improvements  in  and  Apparatus  for  determining  Taii- 
peratures  and  Barometric  Pressures.  3.  G.  Wiborgh, 
Stockholm,  Sweden.  Eng.  Pat.  2673,  February  22, 
1888.     l\d. 

See  this  Journal,  1889,  214—215. 


Improvements  in  Means  or  Apparatus  for  ascertaining 
the  Specific  Gravity  of  Liquids.  .I.J.  Hicks,  London. 
Eng.  Pat.  4139,  March  17,  1888.  8rf. 
The  specific  gravity  of  liquids  is  ascertained  by  dipping 
into  them  a  glass  tube  open  at  top  and  bottom,  and  con- 
taining a  number  of  loosely  superposed  glass  bubbles 
carefully  calibrated  to  different  specific  gravities,  the  heavier 
ones  below,  the  lighter  above.  Upon  the  tube  being  in- 
serted into  the  licjuid,  those  bubbles  which  are  of  less  specific 
gravity  than  the  liijuid  will  float,  and  thus  indicate  that  of 
the  liquid  with  an  accuracy  sufficient  for  many  purposes. 


Fig.  1 


oiii; 


m 


Mix 


Fig.  2. 


Fig.  3. 


^■. 


Fig.  4. 


O 


Figures  1  and  2  show  one  modification,  the  glass  tube 
being  flattened  in  cross  section,  with  bubbles  to  correspond. 
The  instrument  is  proi-ided  with  a  hook  at  the  side  for 
suspension,  and  has  sundry  holes  in  its  length  for  facilitating 
the  entry  and  exit  of  the  hquid.  The  bubbles  may  be 
marked  with  figures,  or  be  made  in  diS'erent  colours  or 
shapes  to  indicate  different  gravities.  The  tube  may  also 
be  used  as  a  "  pipette,"  in  which  case  the  upper  opening  is 
reduced  in  size  and  the  intermediate  holes  are  omitted. 
Another  arrangement  is  shown  in  Figures  3  and  4,  where 
the  bubbles  are  held  within  a  space  formed  by  three 
upright  glass  rods  instead  of  within  a  tube. — B. 


Zmprm-ements  in  Clinical  and  other  Thermometers.  .T  J. 
Hicks,  London,  and  T.  P.  .Salt,  Birmingham.  Eng.  Pat. 
4212,  March  19,  1888.     8rf. 

Chemical  and  other  thermometers,  under  this  patent,  are 
made  with  a  layer  of  luby  or  other  coloured  glass  behind 
the  bore,  backed  by  a  layer  of  opaque  enamel,  through 
which  means  the  contents  of  the  bore  as  well  as  the  divisions 
on  the  glass  are  more  ri-adily  made  visible  and  the  instru- 
ment becomes  more  ornamental. — B. 


^to  35ook£f, 


TECHSiscn  -  Chemischks  jAHEBtrcH,  1887—1888.  Ein  Bericht 
iiber  die  Fortschritte  auf  dem  Gebicte  der  Chemischen 
Technologie,  vom  April  1887  bis  Apiil  1888.  HerausifeKeben  von 
Dr.  Rudolf  Biedeemaxx.  Zehnter  Jahrgang.  Mit  328  in 
den  Text  pedruckten  Illustrationen.  1889.  Berlin :  Carl  Ht-y- 
nianns  Verla?.    London  :  H.  Grevel  &  Co.,  3^i,  Covent  Giarden. 

OCT-ivo  volume  bound  in  cloth  and  containins  Table  of  Contents, 
List  of  Journals  quoted  from  with  abbreviated  names.  558  pa^es  of 
Subject-Flatter  copiously  illustrated  with  328  engravings,  and  a 
List  of  New  Books  on  I'h.vsios,  Chemistry,  Chemical  Technology, 
Mineralogy,  Geology,  and  Botany ;  also  Miscellaneous  Subjects 
during  the  .year.  A  full  index  of  authors  and  of  subject-matter 
closes  tlie  work. 

The  subjects  treated  of  areas  follows: — I.  Lonand  Steel.  II.  The 
Alkali  Metals,  Flaynesiuiu,  and  .\luminiura.  III.  Gold  and  Silver. 
IV.  Copper.  V.  Lead.  VL  Zinc.  VII.  Tin.  VIII.  Nickel  and 
Cobalt.  IX.  MaoL-uiifSo  and  Chromium.  X.  Antimony,  Arsenic.  &c. 
XI.  Chlorine  and  Hydrorliloric  .\cid.  XII.  Sulphur  and  Sulphuric 
Acid.  XIII.  IHy-'fu,  Hydr  L'fn,  Carbonic  Acid,  &c.  XIV.  Soda. 
XV.  Potassium  Coiniiiunds.  XVI.  Ammonia.  XVIL  Alkaline 
Earths.  .XVIII.  .Alumina.  XIX.  Glass.  XX.  Earthenware  and 
its  Prmluctinn.  XXI.  Cements.  XXll.  Artificial  Stone.  XXill. 
Explosives.  X.XIV.  Iltumin-ating  Agents.  XXV.  Fuels  and  Fur- 
naces. XXVI.  Sugar.  ^Materials and  Production-  XXVII.  Starches 
and  Starch  Susar.  XXVIII.  Wine.  XXIX.  beer.  XXX.  Spirits. 
XXXI.  Fats.  Resins,  and  Soaps.  XXXII.  Wati-r.  XXXIII.  Foods. 
XXXIV.  Manures.  XXXV.  Tanning  and  Leather.  XXXVI. 
Organic  Aeiils.  XXXVII.  Alk.iloids.  XXXVIII.  Colouring  Matters 
and  Dyes.  XXXIX.  Textile  Fibres,  Bleaching,  Dyt-ing,  and  Calico 
Printmg.  XL.  Paper.  XLI.  Photography.  XLII.  Apparatus. 
XLIIl.  New  Boots. 


Chemisch  Techxiscites  Repektoeium.    Uebersichtlich  gcord- 
nete  Flittheiluneen  der  neuesten  Erfindungen.  Fortscliritte  und 
Verbessennigen  auf  dem  Gebiete  der  technischen  und   Indus- 
triellen  Chemie  mit   Hinweis    auf    Maschinen,    .\pparate    und 
Literatur.      Herausgegeben    von    Dr.  EiiiL    Jacobsex.      18!is. 
Ersles  Halbjaltr.    Zweite  Hrilfte.     Berlin  :  R.  Gaertner's  \  er- 
lagsbuihhandlung.  Hermann  Hevfelder.     London  :  H.  Grevel 
&  Co.,  33,  Covent  Garden. 
Octavo  volume  in  paper  cover ;  the  second  issue  for  the  first  half- 
year  of  ISSS.    It  contains  178  pages  of  subject-matter  plentifull.v 
illustrated   with  wood   engravings,  and   in    these    the   following 
subjects  are  treated :— Food  Stuffs;  Paper  ;  Photography  :  Manures, 
Rclu-es,  kc;   Snaps;   Explosives  and  Matches;   Preparation  and 
Purilication  of  Chemicals;  Chemical  An.al,vsis ;  Apparatus, Machi- 
nery, kC:    Appendix.    New  Books. 

Together  with  the  foregoing  is  issued  the  Gexeeal  Ikbex  of  the 
Chemisch  Technisches  Repeetoeiuji  from  1882  to  1886. 


The  LixiviATiox  of  Silvee  Gees  with  Htposflphite  Solutioxs 
with  Special  Refeeexce  to  the  Russell  Peocess.  Bv  Cakl 
A.  Stetefeldt.  The  Scientific  Publishing  Company."  New 
Tork  :  27,  Park  Place. 

Ix  this  volume  is  described  the  Lixiviatlon  process  of  treating  ores. 
The  work  commences  with  the  preface  and  table  of  contents,  after 
which  follow  223  p.iges  of  subject-matter,  two  plates  containing 
plans  of  the  Lixiviatioii  plant  and  apparatus,  and  a  carefully 
arranged  alphabetical  index.  The  text  is  embellished  with  30 
engravings  and  is  sub-divided  as  follows :— Introduction.  Paet  I. 
The  Chemistr>-  of  the  Lixiviatioii  Process.  Chap.  I.  The  Chemicals. 
II.  Ihe  Chemical  Reactions  The  Reactions  of  Sodium  Hj-po- 
sulphite  solutions.  Solubilities  of  Metals  and  \'arious  Compounds 
in  Sodium  Hyposulphite  Solutions.  III.  The  Reactions  of  Extra- 
solutions,  (i)  Reactions  of  Extra-solutions  with  Caustic  Soda 
and  Sodium  Carbonate,  (ii)  Decomposition  of  Extra-solution  by 
heating,  (in)  Decomposition  at  Ordinary  Temperoture.  Solu- 
bilities of  Sliver,  Gold,  Lead,  Silver  Sulphide,  and  Gold  Sulphide 
in  Extra-Solution.  The  Efl'ect  of  Extra-solution  on  Silver  Ores 
and  on  Ores  that  have  been  subjected  to  a  chloridising-roasting. 
IV.  The  Extraction  of  Gold.  V.  The  Chemistrv  of  the  Wash 
Water.  %  I.  The  Chemistry  of  Sodium  and  Calcium  Sulphide. 
Vll.  Laboratory  Work.    Lixiviation  Tests  with  Exti-a-Sohition. 

Part  11.  The  Lixivhiiox  Process  in  its  Practical  Exe- 
?.'^lTi°^;,T'^"^^''-  ^.'-  ''''"^  Lixiviation  Plant.  XII.  The  Solutions. 
XIII  Tlie  Charging  and  Discharging  of  the  Lixiviation  Vats. 
The  Second  Wash  Water.  General  Rules  foiHandling  the  Lixivia- 
tion Solutions.     XIV.  The  Treatment  of  Roasted  and  I{aw  Ores. 
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Treatment  0/  the  Silver-boarinir  Wnsh  Water.  The  Lixiviation. 
XV.  Thnnmh-Uxiviiition.  XVI.  Th.^  Prrcipitntion  of  the  Mrtals 
from  a  Lixiviating  Solution.  XVll.  Tho  Construction,  ('ost  of 
Bnt'tini:.  unil  Kxpenso  of  KnitninL'  a  LixivintiuK  Mill.  a.  Notos  nn 
Construi'tion.  B.  Kstinuitt-a  Cost  of  .^lill  I'Innt.  c.  Kstiuuitnl 
Co«t  of  Unnning  a  Lixiviation  Mill  of  80  Tons  Ciipiicity  per  Day. 
XYlll.  The  Russell  Proeoss  eompareil  with  Ordinixry  Lixiviiitiou 
and  will)  .^uialiraninlion. 

The  vnUnne  is  stmnply  bound  in  eloth  and  is  furnislied  with  a 
supplement  inserted  iu  the  l>o«ik.     It  contains  also  a  tabl.'  of  Krnita. 


n.iNnDooK  OF  Patent  Lawof  allCovntriks.  lly  \V.  PiiiLui's 
Tno.Mi'SON.  C.E..  F.C.S..  Member  of  the  Institute  of  Meehanieal 
Entrinrers,  Ac..  Ac.  EiKhth  Edition.  Revised,  lS8it.  Loudon: 
Stevens  and  Sons,  110.  Chancery  Lane.  New  York:  1>.  van 
Nostrtind.  23.  Murray  Street. 
Small  Svo.  vohune,  hound  in  cloth,  with  table  of  contents,  preface, 
and  IM  paci'S  of  subject-uiatter. 

With  n.'piril  to  liritisli  Patenls.  the  fo'lnviuff  subjects  arc  clearly 
and  concisely  treated  of:  Varieties  of  Pmtection  ;  What  cau  ho 
Patented;  Who  can  Patent;  (Jeueral  Rules  relating  to  Patents; 
First  Step  in  Patenting;  Procedure  and  Cost  of  obtainiup  Patent ; 
Subsequent  Taxes;  Prolouffjitions ;  Amendments ;  Revocation  of 
Intents;  infringement  of  Patents;  Iie;r:il  Pror.eilinffs ;  Licenses 
and  Assii^nuieuts.  The  next  class  of  sul>jei'ts  similarly  dealt  witli 
is  comprised  under  "*  (ien<ral  Hints."  \\'!iat  I  mentions  are 
Profitable;  How  to  Sell  a  Patent ;  Caution  to  Investors  in  Patents; 
How  to  Safely  Invest  in  Patents;  Searehinfr.  Then  ioUows  the 
important  subject  of  the  Registration  of  Designs,  and  linally,  a 
concise  and  well-subdivided  treatise  on  the  Fon-ign  Patent  Laws. 


Book  op  Chkmical  Laboratory  Labels.  Compiled  by  W.  H, 
Stmoss.  F.R.M.S.,  F.C.S.,  F.l.C.  Henry  Kimpton,  82,  High 
Uolbom.  London.  W.C. 

Thk  labels  in  this  book  are  jirinted  with  bold  type  in  aecordaneo 
with  modern  Chemical  nomenclature.  Tlie  size  is  such  thit  the 
whole  hil»el  may  be  seen  from  the  front  of  most  bottles.  The  name 
of  the  substance  only  is  ffiveu,  so  that  the  same  liibel  maybe  used 
for  cr>'stal.  powder,  or  solution.  Tlio  type  beipff  utiiform  in 
character,  the  halves  of  two  labels  m:iy  be  combined  to  furnish  a 
label  for  an  uncommon  compnuud.  As  an  experiment,  labels  for 
some  of  the  most  corrosive  elumiieuls  linve  been  printed  on  parch- 
mine  as  well  as  on  paper.  The  formula-  and  (ornudm  weitihts  are 
given  separately,  and  can  bo  added  to  the  label  when  they  are 
required  in  this  position.  There  are  also  u  number  of  additional 
sHps  for  use  in  special  eases. 

The  set  is  pulilished  iu  three  parts  :— 

Part  I.  contains  Kio  labels  fop  common  reii^ents,  and  i:iO 
additional  slips,  toirether  with  sheets  of  iormulie  and  formulio 
wi'iKhls.  It  is  intended  to  supjdy  the  wants  of  the  average 
student. 

Part  IF.  comprises  about  t!)0  labels,  it  includes  special  rcaf^ents 
and  other  substances  required  by  tho  practisinf?  chemist. 

Part  III.  contains  IGO  large  labels  suitable  for  stock  bottles, 
volumetric  solutions,  Ac. 

Price  for  each  Part,  Is. ;  for  the  set  of  three  Parts,  2s.  Cd. 


A  Treatise  ox  Maxubes.  or,  The  Piulosopht  op  Manuring. 
A  Practical  Handbook  for  the  Agriculturist.  Manufacturer,  and 
Student.  Ky  A.  B.  Griffiths,  Ph.D.,  F.R.S.E.,  Ac.,  Lecturer  on 
Chemistry  in  the  School  of  Science  and  iu  the  Grammar  School, 
Lincoln,  Ac.  London  :  W'hittakerand  Co.,  2,  White  Harf  Street, 
Paternoster  Square,  London,  E.G.  George  Bell  and  Sons,  York 
Street,  Co  vent  Garden.    1SS9. 

TiH3  book  fonns  one  of  the  Speeialists*  Series  issued  by  the  above 
firm  of  pul)lishers.  It  is  an  8vo.  volume,  bound  in  cloth,  and 
containing  frontispiece,  preface,  table  of  contents,  and  including 
the  introduction,  .>P  pages  of  subject-matter.  An  alpliabeticjil 
index  closes  the  work.  The  text  is  illustrated  with  15  wood 
engravings,  including  the  frontispiece.  The  following  will  serve  to 
show  the  manner  in  which  the  subject  is  generally  treated:— 
Chapter  I.  is  principally  devoted  to  Historic  Treatment  ana  the 
Rise  and  Development  of  Scientific  A^'riculture.  II.  Constituents 
of  Plants,  Uoot-:ihsorption.  Assimihiti'on,  &e.  III.  Soils  and  ?da- 
nuring.  IV.  Sheep-fol«l.  Blood,  and  other  Animal  Manures ;  Refuse 
as  Manures.  V.  Artificial  .Manures.  VI.  Guanos.  VII.  Coproliics 
and  Mineral  Phost)hatesand  Fertilisers.  VIII.  The  Maiuire  Works 
and  Processes.  IX.  Artificial  Nitrogenous  Manures.  Their  Vakm- 
tiou.  X.  Potash  Manures,  Ac.;  Gas  Lime.  Miingauese  Salts, 
Ac,  XI.  Iron  Sulphate  as  a  Manure,  aiul  as  a  Precipitant  and 
Disinfectant  for  Sewage.  XII.  Ville's  System.  XIII.  Mixid  or 
Special  Manui-cs.  XIV.  The  Application  of  Manures.  &c.  XV.  Tlie 
Valuation  of  Manures.  XVI.  .Vnalysis  and  Samplinj,'  of  Manures. 
Kjeldahl's  Method  for  Xltrogen.  XVII.  Conclusion.  Comparative 
Value  of  Farmyard  Manure,  &c.  "  Artiticials."  Agricultural 
Colleges. 

Appendix.— Botation   of  Crops.    Useful    Data  concemijie  the 
Growth  of  Crops,  about  Pasture  Grasses,  Clovers  and  alhed  Crops, 


Cuatif  lUpovt. 

(^From  the  Board  of  Trade  Journal  and  other  sources.) 


TARIFF  CHANG FS  AND    CUSTOMS 
REGULATIONS. 

Classification  op  Akticles  in  Customs  Tariffs. 


UussiA. 
i\^o<«.— I'oud  =  3C  lbs.  avoirdupois.    Rouble  =  3s.  2d. 

Materiiils  for  tannini?  known  undor  tho  nanio  of  algaboriUa  and 
Mn*.— Category  los.    Duty,  li  copi-cks  per  poud. 
Sacciiariu. — Category  1  to.    Duty,  2  roubles  -to  copecks  per  poud. 

NuTHKULANnS. 

Creolinc  is  taxed  as  soap  not  perfumed. 

Switzerland. 
A'diu.— Quintal  =  220'1  lbs.  avoirdupois. 

"Veridine"  (mordant  used  in  dyeing).— Category  18.  Duty, 
2  francs  per  quintal. 

Fluoride  of  aluminium  and  fluoride  of  sodium,  analogous  to 
cryolite.— Category  173.    Duty,  GO  cents  per  quintal. 

Spain. 
JVo^f.— Peseta  =  O.^rf.    Kilogramme  =  2'20t  lbs.  avoirdupois. 

Glucose  is  dutiable  by  gross  weight.  No  mnttor  what  may  be  the 
form  under  which  it  is  imported,  it  is  snhjirtid  to  duty  under 
Category  249,  viz.,  30  pes.  80  cs.  per  100  kilugiiimmes. 

Subnitrate  of  bismuth.— Category  ii2.  Uuty,  10  cs.  per  kilo- 
gramme. 

The  product  known  as  "  Carbolincum  avenarius."— Category  7. 
Dut,v,  M  cs.  per  100  kilogrammes. 

Nitro-benzine.— Category  !I2.    Duty.  10  cs.  per  kiIoi;ramme. 

Soap  for  household  and  industrial  uses,  but  not  adapted  for  tho 
lubricating  of  machinery.— Category  2IIIJ.  Duty,  1  pes.  per  100 
kilogrammes. 

United  States  of  Columbia. 

Alterations  hi  Import  Duties, 

Duty  of  1  centavo.— Articles  and  stuffs  used  for  relining  metals 
by  the  chloric  treatment. 
Duty  of  24  centavos. — Quicksilver. 
Duty  of  6  centavos.— Dynamite  for  use  in  industry. 

Customs  Tariff  of  Gaboon. 

The  following  are  tlie  rates  of  import  duty  now  levied  on  articles 
of  chemical  interest  in  tho  Prencli  Colony  of  Gaboon  :— 

A'o^i?.- Litre  =  1-7G  pints.    Hectolitre  =  22  Imperial  gallons. 
Kdogramme  =  2'20-l  lbs.  avoirdupois. 


Classification  of  Articles. 


Rates  of  Duty 
now  levied. 


Oils,  superior  pure,  olive  and  other 

Essences  of  turpentine,  balsams,  juices,  &e.. . . 

Roots,  herbs,  leaves,  flowers,  fruits,  ann  barks 

Medicinal    vegetables    uf    any    description, 
suitable  for  dyeing  and  tanning 

Lime,  cement,  and  plaster 

Pitch,  tar,  and  coal  tar 

Sea  and  rock  salt 

All  other  chemical  products 

Alcoholic  varnish 

Varnishes,  other 

Colours  of  any  descriptions 

Inks  of  every  description 

Soaps  


Frs.Cs. 
100kilos.(gross),G-00 

Free. 

Free. 

Free. 
100  kilos,  (gross)  0' GO 
0-60 
!         „  .,        0-40 

5  °/o  ad  val. 
nectolitre       lOO'OO 
100kilos.(gross)3'00 
„  „       3-00 

Pound  0-16 

100 kilos,  (net)  20'00 
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Classification  of  Articles. 


Rates  of  Duty 
uow  levied. 


Frs.  Cs. 
Hectolitre       100-(ili 


lOOiiilos.  (uet)  lG-00 
Free. 


Alcoholic  perfumes 

Non-alcoholic  perfumes 

Medicines,  compounded 

Vinegar |  Litre  0"05 

Manufactui-es  of  caoutchonc  and  giitta-jjcrcha    100kilos.(gross)2000 

Lucifer  matches  (wood)  100  kilos,  (net)  12'  00 

Goods  not  otherwise  distinguished 10  °/o  ad  vol. 

Ifoie.— Goods  of  French  origin  imported  in  vessels  of  any  nation 
benefit  by  a  reduction  of  60  per  cent. 


EXTRACTS   FROM  DIPLOMATIC  AND 
CONSULAR   REPORTS. 

Argentine  REPnBLic. 

7746  Drug  Trade  in  Ro.iario. 

According  to  the  French  Consul  Eosario  is,  next  to  Buenos  Ayres, 
the  most  important  trade  centre  of  the  Republic.  The  tonnage  of 
foreign  vessels  visiting  the  port  has  increased  from  171,912  in  ISSO 
to  1,032.783  in  1S87.  Ill  that  year  the  imports  of  prepared  medicuus 
were  vahied  at  301,075  frs.,  of  perfumery  at  121.095  frs.,  and  of  raw 
drugs  and  chemicals  at  877,086  frs.  The  imports  of  perfumery  have 
increased  elevenfold  since  ISSO.  Two-thirds  of  the  whole  is  French 
perfumery.  France  also  furnishes  nearly  one-third  of  the  medi- 
cines, almost  all  patents,  and  about  one  fourth  of  the  chemicals. 
Yet  there  is  not  one  single  Fretich  drug-house  in  the  town,  the 
whole  of  that  trade  being  in  the  hands  of  English,  Swiss,  Italian, 
and  Spanish  firms. 

China. 

Insect  Wax. 

The  steamer  export  of  white  wax  (not  bleached  bees*  wax,  but 
the  insect  wax  produced  by  the  Coccus  Pe-la)  has  increased  greatly, 
writes  the  British  Consul  at  Ichang.  This  curious  and  beautiful 
substance,  though  widely  used  in  China,  known  lo  science,  and 
repeatedly  noticed  in  books  on  China,  seems  to  be  unfamiliar  in 
our  home  market.  Its  dearness  has  been  against  it,  but  the  price 
has  cone  down  greatly.  According  to  my  information,  the  price  at 
Kia-tinv'Fu  (in  Sze-ch'waii,  on  the  Min  River,  some  700  miles  up 
river  from  Ichang)  has  lately  been  about  Is.  per  lb.  avoirdupois. 
At  Ichang  there  is  at  present  no  wholesale  market  for  the  article, 
but  the  wnolesale  cost,  as  got  for  local  consumption,  is  stated  at 
about  Is,  3/.  per  lb.  Allowing  for  duty, freight,  commissions,  Ac, 
the  article  might  be  placed  on  the  home  market  at  alxjut  Is.  6rf.  per 
lb.  In  view  of  its  beauty,  hardness,  ,and  high  melting  point,  it 
might  be  acceptable  in  the  candle  manufacture,  to  serve  as  a  coating 
or  otherwise. 

Drug  Exports. 

The  following  are  the  exports  of  di'ugs  from  Ichang,  one  of  the 
principal  centres  in  the  interior,  during  the  last  two  years ;  - 


1887. 

1886. 

Articles. 

Lbs. 

Value  £. 

Lbs. 

Value  £. 

Galls 

293,963 

S.900 

205,165 

111,208 

1,511,305 

5,426 
03,0-15 
53,469 

9,412 
12;i02 
125,039 

1,978,363 

1,4,S0 

320,291 

73,913 

942,-595 

47,794 

Musk 

19,606 

Rhubarb 

14,556 
8,314 

Wax  (Insect) 

87,790 

Si  AM. 

Gam  Benjamin. 

This  glim,  from  tbc  district  borderinK  upon  Tonquiu,  east  of 
Luanfr-PnibaufT,  is  brought  to  the  latter  place  by  the  Khas  tribe, 
who  exchange  it  for  manufactured  goods  with  the  Chinese  dealers. 
The  latter,  iu  their  turn,  take  it  to  Nong-Kai,  the  termuial  point  of 


the  trade  road  to  the  south,  an  I  from  there,  at  great  expense  of 
earriagp.  to  Xorat,  whence,  by  way  of  Saraboori  and  the  Menam 
River,  it  is  sent  to  Bangkok"  In'lStST  the  exports  amounted  to 
37.500  kilos.,  but  it  appears  that  shipments  could  be  much  more 
advantageously  made  by  wav  of  Saigon  and  by  the  Mekong  River. 
If  any  French  traders  'should  penetrate  from  Tonquiu  to  Luang- 
Prabang  they  will  probably  make  z\\u\  benjamin  cne  of  their  staple 
articles  with  the  Laos  country. 

Sttchlac. 
This  gum  comes  from  the  north  and  from  the  Laos  country,  and 
is  sold  on  tlie  Bangkok  market  in  the  same  condition  in  which  it  is 
gathered,  i.e.,  with  the  branches  on  which  it  is  g-athered  adhering 
to  it ;  the  same  lac,  when  finely  broken  and  washed  in  hot  water,  is 
called  seed  lac.  There  is  always  a  ready  sale  for  tliis  article  on  the 
local  markets,  as  the  Siamese  "dyers,  who  use  it  in  their  industry, 
compete  for  its  acquisition  with  the  export  merchants. 

SVATHSH   PoSfeESSIONS. 

Patent  Medicines. 

A  few  patent  medicines,  notably  Jaynes',  Holbway's,  and 
"  Mother  Seigel's  Syrup,"  were  formerly  sold  quite  largely  in 
Manila,  but  can  come  there  no  more  unless  the  manufactu  ers 
consent  to  comply  with  the  provisions  of  a  decree  issued  in  July 
1888,  which  requires  that  the  formula  by  which  patent  medicines 
are  made  shall  be  printed  on  the  outside  wrapper  of  ea-.'h  package, 
so  that  it  can  easily  be  read  by  all  purchasers.  This  is  considered 
by  local  druggists  as  an  effectual  bar  tei  the  entry  of  all  patent 
medicines,  as  it  is  not  probable  that  the  manufacturers  will 
consent  to  make  public  their  formula  except  in  very  rare  cases. 
When  the  supplies  on  hand  are  exhausted  the  medicirie-takers 
will  have  to  find  new  remedies  for  their  ailments  or  give  up  being 
sick. 


MISCELLANEOUS   TRADE  NOTICES, 

Export  of  Sicilian  Splphur. 

The  HandeJs- Museum  states,  on  the  authority  of  a  report  by 
the  Swiss  Consul  at  Messina,  that  the  price  of  sulphur  in  1888  was 
slightly  niiscd,  in  consequence  of  greater  demands  being  made 
from  abroad.  This  rise  came  at  an  opportune  moment,  for  a 
maintenance  of  the  prices  paid  during  the  last  few  years  would 
have  brought  about  the  ruin  of  many  of  the  proprietors  of  mines. 
There  were  exported  from  Sicily,  in  1 888,  33(>,000  tons  of  sulphur, 
as  against  213,000  tons  in  18S7  and  330,000  tons  in  1SS6.  It  is 
expected  that  the  demand  will  continue  to  be  in  excess  of  the 
supply,  and  that  a  still  greater  rise  in  price  will  be  the  result. 

The  following  table  shows  the  manner  in  which  the  export  of 
Sicilian  sulphur  to  varicus  parts  of  the  world  :s  distributed.  The 
figure-:  refer  to  the  latter  half  of  18SS.  It  v;ill  be  observed  that 
America  takes  nearly  half  the  total  export  :— 

Kilogmmmes. 

England 18.921,100 

France  ( South ) 2 1,490,800 

France  (North) 347,700 

Holland  1,741,600 

Belgium 3,654,900 

Gei-raany  (Elbe)  6,83i.8O0 

Germany  (Baltic  Sea) 858,900 

Austria 3,957,700 

Russia 12,503,900 

Sweden  and  Norway 3,237,800 

Australia  1,024,000 

Spain ]  ,380,900 

Portugal 231,400 

Greece  and  Turkey 2(>4,500 

Italy 15,129,900 

AmericJi  86,4-22,100 

Other  countries 186,400 

Total 181,188.400 


Tlie  amount  iu  stock  at  Licata,  Girgenti,  and  Catania  was,  at  the 
end  of  December  ISSS,  211,896,500  kilogrammes,  against  214,956,000 
in  1887  and  243,237,000  kilogrammes  in  1S86. 

Canadian  Phosphate  Industry  during  1888. 

The  annual  report  of  the  Canadian  Department  of  Agricultiu'e 
states,  according  to  the  Canadian  Gazette  for  the  14th  JIarch 
last,  that  the  total  amount  of  pbusphates  shipped  from  Montreal 
during  the  season  of  18SS,  according  to  the  detailed  returns 
furnished,  wa-*  14,4'i2  tons,  consisting  of  14,392  tons  in  bulk,  384 
bags,  and  3o  barrels  of  crude  material.  There  were  shipped  to 
the  United  States  2,000  tons  from  the  Ottawa  Valley,  814  from  the 
Kingston  district,  and  200  tons  were  xised  for  home  consumi)tion, 
making  a  trrand  total  of  17,446  tons.  This  shows  a  slight  falimg  off, 
which  is  attributed  by  shippers  to  the  ditfieul'yof  transportation 
from  the  mines.  "  I  am  credibly  informed,"  says  the  Minister, 
"  that  an  experiment  was  made  during  the  '  past  year  with 
crude  phosphate,  which  had  been  ground  to  an  almost  impalpable 
powder,  on  a  field  of  potatoes  in  this  district,  half  of  it  being  treated 
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with  this  fertiliser  nnd  the  other  half  with  ordinary  farmyard 
luuntiri.'.  Tin-  ri\snlt  was  that  the  i»;irt  i>(  tho  Held  whero  iho 
photiplmto  hud  Ihoii  usrd  yii-ldmi  niucli  lurKor  and  i-leaner  tiibcra 
than  the  oihrr  half,  tho  "soil  in  both  cases  bcinjc  i)rcris.'!>  tho 
bamo."  The  alMjvc  (iKiirt'S  do  not  show  tlu'  actual  amount  of 
phofipliato  nnntxi  dunuK  the  year,  but  only  what  was  actually 
shipped  and  consumed.  Tho  total  output  tor  1ks.s  is  slated  to  be 
33,2yo  ItMis.  the  ditTeniice  between  tho  output  and  (be  shipments 
beintc  the  amount  leftover  at  the  mines  waiting  shipment  next 
Hpriu^. 

SoDTU  Australian  Ph;mknt. 

The  AiielaiiU  Observt^r  for  the  2nd  February  last  snys  that  about 
two  years  tt^'o  two  deiK>sits  of  pis^mrnt  were  discovered  — one  near 
Hlnckwood.  ni  the  hundred  of  Ivuitpo,  nnd  the  other  near  WilluuKa. 
These  pumt&  have  the  advanta;:e  over  the  unproved  article,  inasmuch 
as  tliev  ctui  bo  nnxed  with  oil  \\  itbottt  white  I''ad.  nnd  have  been 
proved  !o  Ik'  impervious  to  the  a<'tion  ol'  air.  The  pifimeiits  wen* 
found  ni  s^nms  inn  lode  in  apparently  inexhaustible  quantities, 
ami  there  are  twelve  distinct  shades  of  yellow,  brown,  red.  and 
white.  A  company  has  been  formed  to  place  the  colonial  article 
oil  the  market,  and  many  tons  of  it  have  been  sold  nlrcady  at  a  much 
lower  cost  than  is  paid  for  the  imported  iiaints.  A  substiirice 
similar  to  kalsomine  nas  been  named  australsomino.  Analysis  of 
three  samples  of  ochres  resulted  as  follows  :— Moisture  at  HiO'^  C. 
1-82.  l»t  0-£l:  combined  water,  ^^•■\H,  7t;0.  -fW);  silica.  U*:iO. 
5tJC<i,  1>5*2U;  oxide  of  iron,  iS"40,  11*68,  5'7(i;  alumina,  12"oU,  111' 12, 
21*74. 


DiscovKitY  or  l'i:Tit(n.i"tiM  in  South  Austkalia. 

KespectiuK  a  discovery  of  petroleum  springs  in  South  Australia, 
the  Adelaide  Ohservvr  for  the  2nd  February  last  has  the  following 
note:  — 

'"A  valuable  discovery  of  petroleum  in  a  crude  or  liquid  state 
hiLs  been  found  by  Mr.  A.  Tocehi.of  Yorketown,  and  the  Govern- 
ment have  Kianled  to  him  the  oxclu^ive  rif^ht  to  search  over  an 
area  of  about  it(».ooU  acres  Crown  lands  at  Southern  Yorko's 
reninsula  to  enable  him  to  tix  the  jtosition  of  the  sprinp  from 
which  his  discovery  Hows.  Should  his  search  be  successful  it  vyill 
prove  a  valuable  aihlition  to  the  mineral  wealth  of  the  colony.  Being 
situated  close  to  the  sealMiunl  wiihiu  (io  miles  of  Port  Adelaiiie, 
the  facilities  for  working:  the  property  will  be  very  c<msidenible. 
Kstimates  have  btH;n  piven  by  competent  borers  thorouf.:bly 
conversant  with  petroleum  in  all  its  branches  ns  to  the  cost  of 
borinj?  1,5(10  feet,  which  will  not  exceed  a  pound  a  foot,  and  from 
inrornnition  at  Mr.  Tocchi's  connunnd  he  is  very  conlident  Ihatho 
will  he  able  to  raise  at  any  rate  the  crude  oil  at  once.  When 
Mr.  Toeclii  has  completed  his  search  he  \^ill  bo  entitled  to  take 
ui>  an  area  of  lu.ttiiO  acicii  for  commercial  operations." 

Statistics  of  Sicilian  Brimstonk. 

We  are  indebted  to  Mr.  A.  S.  Malcomsou  for  the  followiuR  in- 
terestir.p  statistics  sbewiiiK  tho  expoits  and  prices  per  ton  of 
2.2in  lbs.  nf  brimstone,  free  on  board,  Sicily,  during  the  paiit  six 
yearj.    Prices  have  ranyed  as  luUuws  : — 
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The  total  export  from  Sicily  was  divided  as  follows  :— 


1888. 

1887. 

1886. 

1885. 

1884.   !    1883. 

- 

1888. 

1887. 

1886. 

1885. 

1884. 

1883. 

United  States.. 

France 

Italy 

UnitedKingdom 

Greece 

Portugal 

Russia 

1S!8,263 

52,083 

47,664 

S5,6M 

6.809 

18,851 

82,013 

12,402 

8,942 

1,«7 

89,419 

86,222 

49,997 

30,007 

18.370 

16,387 

13,4H 

9,700 

6,702 

fi.2.M 

98,590 

54,280 

48,658 

30,236 

19,697 

sn,9« 

10,570 

8,698 

5,800 

4,.'-.98 

99,378 

68,264 

49,418 

33,402 

13,064 

17,700 

W,420 

0,103 

6,965 

3.077 

94,920 

66,098 

66,292 

40,760 

7,033 

11,018 

12,831 

6,622 

6,037 

1,285 

96,629 

63,602 

66,810 

41,788 

10,494 

15,298 

10,413 

7,232 

4,915 

3,013 

I 
Spain 

Belgium 

Holland 

Sweden 

South  America 

Australia 

Denmark 

3,433 

6,951 

2,793 

3,004 

95 

885 

464 

8,873 

5,318 

1,747 

1,169 

710 

600 

203 

5,890 
6,580 
2,999 
1,910 

2,243 

9.616 

1,237 

328 

810 

8,920 

6,793 

696 

744 

6,242 
7,660 
1,256 
1,010 

Germany 

Austria 

Turkey 

Total  tons  .. 

Stocks  in  Sicily, 
Dec.lst 

347,775 
167,669 

Sll,.102 
199,200 

329,4*6 
202,392 

314,582    314,058 

1 
193.700    184,500 

1 

333,392 
133,707 
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Of  tlio  amount  shipped  to  the  Uiiitod  Stales  (luring  isss. 
72,173  tnns  were  best  unmixed  seconds,  iiiid  5('..(i:i'2  tons  b^-st  tliirds, 
against  4(!,710  tons  of  the  former  and  42,7o:i  tons  of  tlie  latter  shipped 
during  1887. — JCnginecJ'ing  and  Mininff  Jimrnal. 

Production  of  SrA.sSFnnTn  Salts  in  1888. 

Statistics  of  the  production  of  potash  salts  at  Stassfurth,  which 
have  .just  been  pulilislieil.  show  that  the  year  18S8  was,  on  the  whole, 
satisfactory.  Ii5,r.71.i;im  iviitners  of  carnallite  and  2,528,180  centners 
of  kainite  (and  scli.enile)  were  obtained,  and  .yielded  2,(510,000 
centners  of  potassium  cliloride  and  CCO.OOO  centners  of  sulphates 
(potassium  maEnesium  sulphate  and  potassium  sulphate).  In 
addition,  ■iMo.MI  centners  of  kainite  were  sold  for  agricultm-.il 
purposes.  Larcre  factories  are  in  course  of  erection,  which  are  to  be 
open  in  the  spring  for  the  preparation  of  potassium  cliloride  and 
potassium  sulphate  from  the  double  salts  of  potassium  and  magne- 
sium. Experiments  are  being  continually  carried  on  with  a  view 
to  utilise  the  large  quantities  of  magnesium  chloride  obtained  in 
the  mines. — Industries. 

Catota,  a  New  Tanning  Material. 

This  is  a  reddish-brown  bark  obtained  from  Mexico,  where  it  is 
used  for  tanning  thick  sole  leather,  to  which  it  gives  great  consistency 
and  solidity.  It  contains  about  2."i  per  cent,  of  tannin,  has  a  resinous 
odour,  and  is  easily  powdered.  M.  Villou,  who  has  exatiiined  this 
new  tanniti.  finds' it  to  consist  of  yellow  scales  soluble  in  15  parts 
by  weight  of  water,  and  its  molecular  w.  ight  is  equal  to  that  of  the 
tannin'  from  oak  bark.  Although  having  a  resinous  odour,  the 
bark  or  extract  contains  only  a  trace  of  resinous  matter,  and  is 
therefore  superior  to  Quebrado.  It  can  also  be  used  as  a  substitute 
for  sumac. — Industries. 

Platinum. 

A  noteworthy  discovery  has  been  lately  made.  Platinum  has 
been  found  inplacein  the  nickeliferous  ore  of  Sudbury,  Canada,  by 
Professor  F.  W.  Clarke.  This  disenvery  was  made  acciclciitally,  in 
the  course  of  determinative  an. I  analylK-al  work  upon  the  c.iv.whuii 
presents  otlier  peenlinrities.  \VIiilr  tlu'  amount  found  is  (iflittlo  or 
no  commercial  iiuiiiirtani.',  it  lias  a  very  great  seientilic  significance, 
and  is  certainly  sdniithing  in  w.  Platinuvn  gr.ains  have  been  found 
in  secondarv  rocks,  such  as  n^cent  sandstones,  conglomerates,  &c., 
but  never  before,  so  far  as  we  are  aware,  in  vein  stuff,  although  it 
has  long  been  looked  for,  and  such  an  occurrence  was  to  be 
expected.  There  is,  therefore,  always  the  chance  that  actual  veins 
of  platinum-bearing  luati-rial.  so  often  falsely  rrportcil,  may  actually 
be  found,  and  that  iirrliaps  sonic  of  tliem  may  be  of  a  payuig  grade. 
The  number  of  localities  and  their  witle  distribution  in  this  country 
points  to  such  an  ouiaome.— Engineering  and  Mining  Journal. 

Production  of  Quicksilver  at  the  Almaden  Mine 
(Spain)  in  1888. 

Flasks. 

January S,24H 

February 7,972 

March 7,966 

April 0,8.11! 

May 1.950 

October 3,31S 

November 7,60<l 

December 7,965 

Total 51,872 

We  are  indebted  to  the  courtesy  of  Mr.  J.  B.  Randol,  of  San 
Francisco,  for  this  information  concerning  the  production  of  the 
Spanish  Almaden  mine  in  1S88.  It  will  be  observed  that  the  total 
production  for  eight  months,  the  usual  working  peiioil  of  tlio  year, 
was  .M.-'iT^  Masks,  while  all  our  Californian  mines  for  ]2  nionllis  in 
ISss  inadr  oiilv  ■■t'>.'-i5ll  llasks.  Or  IS.C.ii  llasUs  li'ss  llian  tlir  product 
of  tlir  glorious  mine  of  Alinadeii,  rightly  entitled  to  be  called  not 
only  "'I'lie  .Icwel  of  ihe  Crown,"  Imt  also  "  The  Jewel  of  all  Mines." 
—Enijineeriiig  ami  .^lining  .Jmirnal. 

Proposed  Pottery  Works  .^t  JuBnuLPOUE. 

Messrs.  Burn  and  Co..  the  well-known  contractors  of  Calcutta 
and  Ranigunge,  have,  it  is  rumoured,  applied  for  permission  to  take 
up  laud  oh  a  couipar.ativi-ly  large  scale  in  Jnbbulpore  for  pottery 
works.  The  kaolin  there  has  b<cn  analysed  by  experts  in  England, 
and  found  to  be  of'  the  lory  best  iiii.ality,  while  the  quantity  avail- 
able is  large.  Hitherto  there  has  been  a  difficulty  about  felspar, 
liut  it  appears  that  this  has  now  been  discovered  in  considerable 
quantity  near  the  Umaria  coal  mines.  A  pottery  at  Jnbbulpore 
would  not  only  give  employment  to  a  large  number  of  persons 
locally,  but  would  facilitate  the  construction  of  pipes  for  the 
Benares  drainage  works  now  in  contemplation,  and  many  other 
projectsof  a  similar  character  that  will  soon  be  ntoot  in  Northern 
liuiia. — Indian  Engineer. 

Petroleum  Works  in  the  Punjab. 

The  Kattan  Petroleum  Works  have,  it  appears,  now  passed 
beyond  the  expcriiiieiital  stage.  An  agreement  has  been  definitely 
entered  into  to  supply  tbi'  works  at  the  Khojak  tunnel  with  about 
si  million  gallons  of  the  oil.   The  wells,  which  arc  12  miles  fi-om  tho 


railway,  have  been  connected  with  Babar  Kuch  on  the  Sind-Pishin 
line.  The  saving  to  the  State  from  the  use  of  the  petroleum  on  the 
Khojak  works  alone  will,  it  is  estimated,  be  enough  to  cover  all  the 
cost  of  the  Kattan  experiments,  and  leave  a  balance  of  over  live 
lakhs  of  rupees.  And  there  is  no  reason  to  anticipate  that  the 
benefits  of  the  apparently  inexhaustible  supply  should  end  here. 
On  the  coiiti-.arv.  in  a  country  like  Beluchistan,  where  every  stick  of 
wood  is  worth'its  weight  in  silver. the  demand  for  the  new  fuel 
must  be  great ;  and  in  ailditioii  to  other  advantages  its  use  may  lie 
expected  to  put  a  stop  to  the  destruction  of  the  forests,  which,  until 
recently,  was  going  on  at  an  alarming  rate.  It  is  now  intended  to 
replac"  the  expensive  and  wasteful  system  of  camel  carriage  by 
laying  a  pipe-line  from  the  wells  alonir  tho  Babar  Kuch  road  ;  and 
sliould  Government  decide  on  sanctioning  tins,  it  may  be  confidently 
expected  that  the  capabilities  of  Kattan  will  emerge  once  lor  all 
from  the  cold  shade  of  neglect  and  scepticism  in  which  an  exagge- 
rated idea  of  its  remoteness  has  left  it  so  long.— Indian  Engineer. 


The  Experiments  at  Rothamsted. 

It  is  satisfactory  to  observe  that  Sir  John  Lawes's  munificent 
arrangeniiiit  for  devoting  the  sum  of  100,001)?.  to  the  perpetuation 
of  his  valuahle  Hold  and  laboratory  experiments  is  about  to  be  eoni- 
liletod.  The  sniii  will  be  placed  ill  the  hands  of  three  tiustees,  who 
will  have  irrautcd  to  f  hem  a  lease  of  the  laboratory  and  the  expori- 
metdal  liolils  at  Uothanisted,  with  power  to  purchase  land  for  the 
purposes  of  the  trust.  The  income  of  the  fund  will  be  banded  over 
to  a  committee  of  nine  persons,  consisting  of  four  Fellows  of  the 
Royal  Society,  one  Fellow  of  the  Liniiean  Society,  two  members  of 
the  Royal  AL'ncultural  Society,  one  Fellow  of  the  Chemical  Society, 
and  the  owner  of  Rothamsted  for  the  time  being.  The  committee 
will  be  apiiomted  for  five  years,  and  will  be  eligible  for  reappoint- 
ment. Sir  John  Thorold  and  5Ir.  Charles  Whitehead  have  been 
appointed  to  represent  tbe  Royal  Agricultui-al   Society. 

— Standard,  i.i.f9. 

Castor  Oil  v.  Olive  Oil  for  Lubrication. 

The  Italian  Admiralty  have  recently  caused  to  be  carried  out  a 
number  of  experiments  with  a  view  to  testing  the  compar.itivc 
merits  of  castor  oil  and  olive  oil  for  lubricating  purposes  on  board 
ship.  From  the  results  olitained  they  have  given  orders  that 
henceforth  all  exposed  parts  of  machinery  are  to  be  lubricated 
exclusively  with  castor  oil,  while  mineral  oils  are  to  be  used  for 
cylinder  and  similar  lubrication. — Ironmonger. 

German  Metal  Production  in  1888. 

The  metal  iiroduclion  in  tbe  German  Empire  in  the  year  1888  is 
reported  as  follows  ;— Zinc,  133,221  tons,  aver;ige  value.  327  m.  ii  p.  per 
ton  (1S87, 130,493  tons  and  280  m.  45  p.) ;  block  lead.  fir,,ii:i.-,  tons, 
average  value,  256  m.  IS  p.  per  ton  (1887,94,920  tons  and  2;;ii  in.  uii  ji.)  ; 
block  copper.  20,872  tons,  average  value,  1,461  m.  11  p.  (Iss7, 20,202  tons 
and  S77  ill.  21p,)  ;  zinc  ores,  ()(i7,760  tons,  average  value,  20  m.  69  p. 
(1S.S7,  '.111(1,712  tons  and  11  m.  13  p.)  ;  lead  ores,  161,775  tons,  average 
value,  102  m,  S3  p.  (18.S7,  1.',7,.570  tons  and  101  m.  6  p.)  ;  silver,  406,627 
kilos.,  average  value,  126  m.  49  p.  per  kilo.  (1S87,  367,633  kdos.,  and 
130  m.  90  p.) ;  gold,  l.sio  kilos.,  average  value,  2,791  m.  13  p.  per  kilo. 
(1887,  2,251  kilos,  and  2,790  ui.  86  p.) .—Ironmonger. 

Manganese  Ore  in  New  Zealand. 

Manganese  ore  has  been  discovered  in  large  quantities,  and  of 
splendid  quality,  near  Dunedin,  from  which  a  valuable  export  trade 
is  expected  to  result.  A  sample  was  sent  to  London,  and  a  cable 
message  has  been  rec(,'ived  placing  a  value  on  it  that  leaves  a  large 
n  argin  for  profit.  The  quantity  of  this  ore  exported  from  New 
Zealand  up  to  iss.".  amounted  to  12,000  tons,  valued  at  43,000^,  but  of 
late  years  tin-  shipinoiifs  have  fallen  off  largely.  It  came  chiefly 
from"  the  Ba,\  of  Islands,  and  was  not  nearly  so  pure  as  the  present 
discoveiy,  which  assays  80  to  99  per  cent,  of  pure  peroxide.— /roj- 
monger. 

The  Yttria  Minbrals. 

In  eonnexion  with  the  subject  of  the  rarer  minerals  at  the  last 
meeting  of  the  New  York  Acudemy  of  Sciences,  Mr.  Gi^orge  F.  Kunz 
said  that  during  the  last  year  Large  quantities  of  gadolinite  were 
sent  from  near  BlufTton,  in  Llano  Ccunt,v,  Texas,  22  miles  from 
Burnett,  The  occurrence  of  this  gadolinite  was  somewhat  similar 
to  that  of  allanito  in  .Vinherst  County,  Virginia ;  it  has  more  than 
ordinary  interest,  fiom  the  fact  that  it  contains  from  40  to  50  per 
cent,  of  yttria.  About  1,()00  lb.  were  found  in  a  single  pocket, 
associated  with  enxenite,  fergusonite,  and  xeiiotime.  One  crystal 
of  gadolinite  was  exhibited  weighing  11  lb. ;  another  was  found 
weighing  13  lb.,  and  a  group  weighing  40  lb.  The  productions  of 
this  locality  exceed  in  quantity  and  size  of  crystal  anything  yet 
obtained. — Engineering  and  dlining  Journal. 

American  Paper  going  to  England. 

It  may  b"'  considered  remarkable,  and  it  will  doubtless  create 
some  I'xciboiionf .  and  porhajis  dismay,  among  the  paiier-makers  of 
Great  Britain,  to  lo.ain  that  an  English  journal  of  importance  has 
oliercd  to  coiilvact  with  one  of  our  leading  American  manufacturers 
of  paper  for  its  snjijit)- of  paper  for  one  year.  This  offer  results 
fnnn  a  trial  of  the  paper,  and  is  on  earnest  of  the  fact  that  we  are 
able  to  jiroilun.' .L'ooils  which,  as  to  cpiality  and  to  price,  will  meet 
the  coniiKtititai  of  loiiiL'n  manufacturers,  even  on  the  latter's  own 
ground.  Nor  is  this  likely  to  be  the  only  instance  of  such  a  contract, 
for  it  is  intimated  tiiat  one  more  is  pending,  and  that  still  another 
Knglisli  jomnal  is  ready  to  use  American  paper. — Engineering  and 
Mining  Journal. 
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American  Ozokeuitk. 

A  compnnv  has  btoii  formiil,  un<h»r  the  liiws  of  Xcw  York  State, 
to  dovelop  hintf  dt-iKtsits  of  ozokerite,  n  tmtunil  pjiratlin  wax  exist- 
inic  111  the  WasjUeh  mountains  of  Vtah  Territory,  tibout  U:i  miles 
east  of  Salt  LakeCUv.  Thesi' mines  aie  saiil  to  eontnin  the  only 
deposits  of  this  mineral  knowii  to  exist  out>ide  of  Oalieia,  in 
Austria,  \vhenc«'  the  entire  world's  supply  of  this  produet  has,  until 
reeentlv.  boi'n  obtained.  The  uses  of  this  mineral  are  eonstantly 
enlanrintt.  and  in  ttiis  rountry  alone  the  consumption  amounts  to 
OKU*  tons  yearly.  The  priee  of  relineti  tuakerite.  eonimereially  known 
as  eeresin,  ranpes  frum  20  c.  per  lb.  for  ehemieally  pure  white, 
down  to  He.  ix-r  lb.  for  ernde  bhiek  of  a  poor  quality.  The 
coinpaiiv  prDposes  to  mine  »..'»0o  tons  of  Max  yearly, and  pay  7  P'-r 
cent,  on  a  capital  stock  of  l.2:.0.(MMidols.  The  lirst  shipment  from  Ihe 
American  mines  arrived  in  New  York  in  January  this  year,  and 
attmet4Kl  considerable  comment.  —  Engineering  and  Mining 
Jvurnai. 


solitary  class  slmwiiii:  a  decrease  in  value  is  "metals,"  and  the 
falliiiKotT  there  is  not  due.  as  miff  ht  suem  probable,  to  the  reduction 
in  the  pritv  of  copper,  luit  tu  tin.  which  compares  unfavourably, 
both  in  quantities  and  priee.  with  the  tlirures  ot  ayearago.  The 
exuort  lipures  are  uniformly  t^oml,  for  the  slijfht  docrL-ase  in  the 
vabie  of  articles  of  fomi  and  drink  exported  may  i>e  let  piiss  un- 
notict'd.  A  revival  is  exhibited  under  woollen  and  worsted  niami- 
facturcs,  and  "metals  and  ironwork"  and  "machinery  and  mill 
work  "  continue  to  display  Kreater  i)rosperity  than  thoy  have  done 
fur  years.  This  jirosperity  is.  in  pari,  the  result  :)f  the  liboral 
ItMidiuK  of  the  country  to  foreiirn  countries,  and  of  the  largo 
amount  of  capital  poured  into  South  Africa  by  mininj?  companies  ; 
but  Continental  Kumpe  is  also  a  better  customer  than  it  was,  for 
sleam  engines  at  luust.  For  the  lirst  quarter  ot  th_'  year  the 
imports  have  amounted  to  Hit;..'r.'(:.iHlo^,  an  increase  of  !t,tU7,i)iiO/.,  or 
itj  per  cent,  on  the  eorrespoudmir  quarter  of  INns  ;  and  tlie  exports 
lo  CO.  170,001)/..  an  increase  of  ;i,s  ^7.(^|)o/„  or  i\l  per  tent.  March  Iiil-*, 
Iherelore,  done  much  better  than  the  nverago  of  the  quarter. 
Subjoined  are  the  ii*ual  tables  for  the  mouth  :  — 


Pu'Eu  FuoM  Sugar  Cank. 

The  Ri'vite  Srifnfijht"<<  of  Paris,  states  that  at  New  Orleans. 
samples  of  bleached  paper  of  line  quality  made  from  sugar  cane 
an*  iK'inir  exhibited.  Having  regard  to  the  low  value  of  sugiir.  and 
the  increasing  demand  for  paper,  it  might  be  worth  while  to 
introduce  tliis  industi-y  into  places  where  the  sugar  cane  is  grown. 

Belgian  Phizes  to  Chemists. 

The  Belgian  Academy  of  Sciences  liave  published  thchst  of  prize 
queries  j)ro[«>sed  for  the  year  isyo.  The  following  are  of  interest  to 
chemists  and  physicists  :  — (1)  Kstablish,  by  means  of  new  ex- 
periments, the  theory  of  the  it-actions  presented  by  bodies  in  what 
IS  called  the  naseent'state.  (-J)  Expose  and  discuss,  with  the  help 
of  new  experiments,  the  works  relating  to  the  kinetic  theory  of 
gases.  The  prizes  offered  are  gold  n-.edals.  worth  80il  frs.  for  the  first. 
and  tUKifi's.  for  the  second.  Memoirs  mav'be  written  in  French, 
Flemish,  or  Latin,  and  must  be  handed  uefore  August  1,  1890,  to 
M.  Liagre,  Perpetual  Secretary,  Palais  des  Academies,  Brussels. 
The  usual  aeaaemical  conditions— that  is,  the  enclosure  of  the 
writer's  name  in  an  envelope  marked  with  a  motto  repealed  on  the 
memoir— are  of  course  to  be  observed. 

Chemistry  in  Nancy, 

By  a  law,  published  on  April  14-,  the  City  of  Nancy  haa  been 
authoris(?d  to  borrow  20,000/.  for  eslablishing  a  chemical  and  an 
anatomic^al  institute.  The  rate  of  intcirest  must  not  exceed  4i  per 
cent.,  and  the  principal  is  to  be  refunded  within  forty  years. 


Adulteration  of  Food  in  Belgium. 
See  Board  cf  Trade  Journal  for  April,  p.  IGK 

Superphosphates  as  Manure. 

Some  quite  unusual  results  \vere  brought  out  in  experiments  on 
an  oat  crop  on  a  hill  farm  near  Exmoor,  as  described  by  JTr,  T.  D. 
Acland  in  the  ".Journal "  of  the  Bath  and  West  of  England 
Agricultural  Society.  The  oats  were  sown  after  four  years  of  grass. 
which  succeeded  a  root  crop  fed  on  the  land.  There  were  duplicate 
plots  in  each  case,  and  the  yield  shows  the  average.  Where  no 
manure  was  used  41  bushels  23  lb.  of  bread  corn  were  produced; 
on  plots  dressed  with  1  cwt.  of  sulphate  of  ammonia,  40  bushels; 
where  1  cwt.  of  nitrate  of  soda  was  used,  4(1  bushels  7  lb.  ;  after 
Scwt.  of  superpliospate,  49  bushels  32  lb. ;  from  the  apjdication  of 
1  cwt.  of  niti-ateof  soda  and  3  cwt.  of  superphosphate.  58  bushels 
12  lb. ;  .'ind  as  the  result  of  using  1  cwt.  of  sulphato  of  ammonia  and 
3  cwt.  of  superphosphate.  60  bushels.  It  is  clear  that  the  land  was 
80  deficient  in  phosphates  that  no  extm  yield  beyond  that  of  the 
unmauured  plots  could  be  obtained  from  the  use  of  nitrogenous 
manures  alone.  The  phosphatic  manure  by  itself  gave  a  large 
increase  of  corn,  and  that  increase  was  more  than  doubled  when 
nitrogen  was  added.  On  another  farm  in  Cornwall  the  same  nitro- 
genous manures  produced  a  small  increase  in  the  oat  crop,  but  not 
sutficient  to  be  remunerative  :  while  the  addition  of  3  cwt.  of  suj)er- 
phosphate  to  the  nitrate  of  soda  or  sulphate  of  ammonia  brouj^ht 
forth  double  the  yield  of  the  adjoininitr  unmanured  |)lots,  and  paid 
well.  'Jhese  results,  like  those  of  the  Norfolk  experiments,  recently 
referred  to.  show  m  a  strikin;;  manner  the  need  of  trials  of  the  kind 
in  all  parts  of  the  country.— *>t7a«f/arf/  Agricaltural  Ueporis. 


Imports. 


STATISTICS, 


Board  of  Trade  Returns. 

The  traile  and  navigation  returns  for  ^larcu  are  thoroufrhiy 
satisfactory.  ^Vn  increase  of  11  per  cent,  has  taken  place  in  the 
imjK>rts.and  the  exports  have  gone  up  12  per  cent.,  so  that  the 
apparent  hanf;-baek  of  Febrniiry  is  now  more  than  mjule  good. 
Prices  to  some  detrree  aceount  for  this  improvement,  but  not  so 
far  as  to  neutralise  the  importance  of  the  gam  in  volume  which  the 
foreiRn  tiade  of  the  country  is  now  showing.    Among  imports  the 


Compared  with  March  1888. 

Total.        Increase. 

Decrease. 

£ 

618,755 

10,017,240 

2,3H,52i 
1,930,125 
1,200,573 

9,012.335 

2,098,190 
5,771,197 
1.093,937 

145,141 

1,921,447 

12.3,993 

187,207 

591,798 

■403,819 

151,697 

50,289 

£ 

Articles  of  food  and    drink 
(ilutvfreo^ 

Articles  of  food  and    drink 
( dutiable^    

Chemicals 

R;»w    materials    for   textile 
manuJacturei-s 

Raw     materials    for    other 

Manufactured  articles 

Miscellaneous  articles 

•• 

30,225,883 

3,917,756 
312,091 

312,094 

Net  Increase 

3,035.002 

Exports. 


Compared  nrith  M.arch  1888. 

Total. 

Increase. 

Decrease. 

Articles  of  food  and  drink. . . 

£ 

793,641 

£ 

£ 

43,886 

1„326,189 
5,392,158 

340,713 
200,591 

Cotton  manufactures 

Linen  manufactures 

186,392 

64,919 

\A'oollen  and  worsted  manu- 

1,831,386 
3,199.327 

273,899 
509,111 

Metals  and  ironwork 

Machinery  and  miUwork. . . . 

1,231.105 

231,177 

Articles  of  personal  use 

969,297 

1.886 

5.858,929 

705,409 

21.381,127 

2,378,005 
43.885 

43.885 

Net  Increase 

2.331,120 

-Standanl. 
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Trade  and  Commerce  of  Chili. 
{From  Report  of  U.S.  Consul  at  Valparaiso.') 

Copper. 

Although  Chili  is  no  longer  at  the  hoad  of  the  list  of  copper- 
producin^r  countries,  she  is  still,  and  will  probably  continue  to  be 
for  a  lone  period,  an  important  factor  in  the  world's  ijroduction. 
The  copper  re^rioti  extends  almost  from  the  suburbs  of  Valparaiso  to 
Iquique,  and  although  many  once-famous  mines  are  exhausted,  or 
nearly  so,  nobody  doubts  that  in  such  an  extensive  field  as  that 
represented  by  tlie  copper  arra  of  Chili  many  new  and  important 
discoveries  must  eventually  b(Mnade.  The  great  drawback  to  the 
development  of  the  copper  inrlustry  in  Chili  is  the  distance  from 
the  consuming?  markets,  and.  a))n\e  all,  the  co!^t  of  transportation 
from  the  mines  to  the  cn;ist.  which,  in  tlie  majority  of  cases,  greatly 
exceeds  the  cost  of  frei?:ht  to  Europe.  In  order  to  modify  the  latter 
difficulty  important  ster)s  are  ab'uit  to  be  taken.  A  short  time  ;igo 
the  Government  bou^^ht  a  mineral  line  known  as  the  Chinsaral 
Railway,  and  it  is  now  pronos(nl  to  purchase,  at  a  fair  valuation,  the 
remainder  of  the  mineral  lines,  the  object  being  to  reduce  the  rates 
of  freight  to  a  minimum  that  will  suffice  t'>  cover  the  working 
expenses.  In  addition  to  this,  between  200  and  300  kilometres  (Vlo 
and  187  miles)  of  new  lines  are  projected  throuirh  extensive  and 
only  partially  developed  mineral  districts,  in  which  copper  is  found 
in  abundance. 

Tt^e  exports  of  bar  copper  in  the  eight  months  ending  September  30 
of  this  year  amounted  to  23.112,108  kiloiirammes  (about  50.245,720 
lb.)  of  the  declared  value  of  10,290,547  dols.,  as  compared  with 
19,296.974  kilogrammes  of  the  value  of  4,538,889  dols.  in  the  corre- 
sponding period  of  1887. 


Mhwral  E.rports. 
The  exports  of  mineral  products  in  18S7  were  as  follows : — 


Articles. 


Quantity. 


Value. 


Bar  copper Kilns. 

Copper  rejulus , 

Copper  ore „ 

Copper  and  silvci-  regulus „ 

Copper  and  silver  ore „ 

Bar  silver Grms. 

Silver  ore Kilos. 

Xitrate  of  soda „ 

Manganese  peroxide „ 

Borax 

Coal Tons. 

Total 


26,733,110 

3,988,465 

621,554 

1,999.405 

261,483 

193.736,959 

215,398 

712,767,767 

47,501,404 

3,053.200 

153,000 


Dollars. 
6,993.137 

478,615 

31,079 

499,851 

26.1  i8 

8,291,920 

22.955 

28,690.970 

457,980 
919,530 


46,887,429 


The  following  figures  will  furnish  an  idea  of  the  mineral  wealth 
of  Chili:- 


Exports. 

Quantity. 

Value. 

Bar  copper,  1881—1887 Kilos. 

£01,914170 

Dollars. 
302,876.510 

Copper  regulus,  1881—1887 

688,522,207 

99,666,009 

Copper  ore,  1881—1887 

585,126,382 

33,218,581 

Copper,  and     silver    resulus, 
1859— 18S7 

75,408,244 

21,800,076 

Copperand  silverore,1850 — 1887       ., 

10.074,301 

],3S3,20;; 

Biirsilver,  1881— 1887 Grms. 

2,712,188,303 

115,280,621 

Silver  ore,  1881^1887 Kilos. 

91,062.656 

16,203.636 
197.585,2-18 

Nitrate  of  soda,  1S7S— 1S87 

3,873.291,633 

Iodine,  1880—1887 

1,496,699 

18,420,007 

Geiieral  Imports. 

The  total  value  of  the  imports  in  1887  waji  48,630,862  dols.,  as 
compared  with  41,170,147  duls.  in  1SS6.  Of  the  former  sum  Great 
Britain  cnntriliuted  20,4(;3,681  dols.;  Germany.  11.631,891  dols.; 
Prance,  6,5110,919  dols. ;  and  the  United  States,  3,212,314  dols. 

In  1887  Chili  imported  drujrs.  medicine.s,  &c,  to  the  value  of 
686,446  dols.,  as  compared  with  616,.398  dols.  in  1886. 


TllAVE    BETWEEN   SI'AIN  AND    THE 
UNITE V  KINGDOM. 

Imports  into  the  United  Kingdom  pkom  Spain. 


Principal  Aeticles. 


Three  Months  ending 


Mar.  1888.     Mar.  1889. 


Chemical  products  unenumerated  .Value  £ 

Copper  ore  and  regulus [  Value^f 

I'^'^dore {^Toiis, 

f    Tons 
Manganese  ore j  Value  £ 

Oi'.olive {^^ 

Pj-rites  of  iron  or  copper |  Vafue'i 

Quicksilver {value£- 

(    Tons 
Bags,  esparto J  Vidue  £ 

„.  (■    Tons 

^'"'""■^ lvalue£ 

Total  Value £ 


18,361 


12,469 


17.541 
391,178 

26.229 
399,853 

130 
1,067 

lYO 
1,260 

— 

1,430 
2,860 

148 
6,678 

1,082 
36,592 

l.W,202 
29",170 

201,643 
403,693 

2.496,0.35 
296,662 

1,339,593 
161,403 

23.486 
139,011 

21,704 
133.196 

495 
1,355 

4 
25 

3,050,881 

3,079.821 

Exports  op  Buitish  and  Irish  Produce  prom  the 
United  Kingdom  into  Spain. 


Principal  Articles. 


'^1"''" {^Sk 

Caoutchouc,  manufactures  of Value  £ 

n         *-  f    Tons  ' 

C'ement lvalue£ 

Chemical  products    and    prcparn-  I 

tions  (including  dyestuffs) Value  £, 

Coal,  products  of  (including  naphtha  | 

and  paraffin) Value £■ 

Glass  manufactures   Value  £ 

Manure Value  £ 

Oil,  seed Value  £ 

Painters'  colours  and  materials Value  £ 

Paper  of  all  sorts {^PX'e'i, 

So^P IValuef 

Total  Value £, 


Three  Months  ending 


Mar.  1888.     Ma^-.  1889. 


64,927 
19,559 


986 
1,983 


10,320 


903,755 


76,216 
22,679 

4,123 
1.350 
2,180 

20,601 


6,205 

13,256 

1,574 

1,667 

65,605 

60,294 

2,080 

2,640 

6,486 

7,657 

1,799 
4,327 

1,388 
3,799 

666 
591 

201 
249 

1,080,188 
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iHontblp  patrnt  Si'st. 

•  The  dutes  ifivcii  aro  the  dates  of  the  OUleial  Journiils  in  which 
occoptaiicos  ot  the  Ckmiplete  Specifications  arc  advertise<l.  Com- 
plete SixTillmtions  thus  ailvortiseil  as  accepted  arc  open  to 
inspection  at  the  Patent  OHice  innnediutcly,  and  to  opposition 
within  two  mouilu  of  tho  said  dat<u. 


I.-GENEKAL    PLANT,   APPARATUS,   and 
MACHINERY. 

APPLICATIONS. 

Aft*7.  T.  W.  DiilT.v.  .Vppjiratus  for  transmitting  heat  to  finids. 
npphenltle  also  for  condcnsinK  or  cuolintf.    March  18, 

SI.IS.  J.  .\nderton.  .\n  improved  polariseope  for  the  use  of 
brewers,  snsrar  manufucturtrrs,  anul.vists,  and  others,    llurch  i6. 

JilSti.  J.  "W.  Wftilcs,  Improvements  in  liquid  valves  for  producer 
and  otlier  i::iscs  and  air,    3Ijirch  215, 

M:*?,  J,  C,  ^lewhum.— From  La  Societe  des  Generatcurs  a 
Vaporisation  Instantanee  (S.vstemc  Scrpollet),  France.  Apparatus 
(or  generating  stcaiu,    Marcli  2(;. 

ISSJfi,  T,  F,  Shillinnton  and  J.  A.  Hanna,  Appliances  for  heating 
liquids  tiy  steam,    JIarch  2S, 

53M,  P,  \V.  Turner,  Iniproveuients  in  wooden  vessels  for  carry- 
ing or  holding  corrosive  substances,    ftlarcli  2!», 

5Wt»,  M,  W,  Household,  -Apparatus  for  raising  or  forcing  liquids, 
March  :iii, 

54:t7,  M.  W,  Household,  Apimrntus  for  raising  or  forcing  hot 
liquids,    March  ."JO, 

55,V,),  H,  Bergner,  Centrifugal  separatnig  machines.  Complete 
Specillcalion,    April  1, 

55:r!,  AV,  L.  Wise— From  Kschcr  Wyss  and  Co.,  Switzerland, 
ImprovemciUs  in  the  munufacturc  of  clear  ice,  aiul  in  apparatus 
employed  therein,    April  2, 

5731.  G.  0.  Wehb,  An  improveil  valve  for  gases  under  pressure, 
April  2, 

.17.">2.  R.  W.  Holden.    Heating  apparatus.    April  4. 

fil02.  P.  Cornish,  inn.  Improved  means  for  drying  or  dessicating 
substances  or  materials,    ,\pril  li, 

r,217,  W,  Bergh,  Centrifugal  machines  for  the  separation  of 
fluids  of  different  specilic  gravities,    April  11, 

0242.  R.  Haig.  Mechanical  retorts  tor  the  treatment  of  animal, 
vegetable,  and  mineral  matters.'  April  12. 


COMPLETE  SPECIFICATIONS   ACCEPTED.' 


urn.  W,  p.  Thompson.— From  The  Porcelain  Dental  Art  Company. 
Hydrocarbon  furmccs.    March  27. 

7061.  I.  S.  McIJougall.  .1.  T.  McDnugall.  R.  K.  Harthx  and  T, 
Sugden,  Boilers  or  vessels  lined  with  lead  or  other  aei(l-resistiiig 
metal  or  alloy,    April  17. 

7411.  A.  Horn.    Sacch.arometers.    March  27. 

767».  H.  Lane,  Method  and  means  for  measuring  air,  gas,  and 
other  fluids,    April  3, 

77fi8,  S,  Spencer  and  .1,  S,  Lord,  Method  and  apparatus  for 
forcing  and  drawing  chemical  and  other  liquids.    April  :i, 

805.').  G.  Fletcher,— Partly  from  G,  Brocklehurst,  Evaporating 
pans.    Apiil  .'1. 

8n64.  F.  \y.  Scott,  jun.- From  A.  Freitag.  Tubular  vacuum  pans, 
April  17, 

8078,  J,  AVatt,  Apparatus  for  causing  or  increasing  circulation 
in  liquids  duriUL'  ebullition,  aud  for  removing  sediment  therefrom, 
April  10. 

82110.  J.Y.Johnson.— From  LaSociet6  Francaise des Alcools  purs. 
Apparatus  for  sepantting  liquids  having  different  boiling  points. 
April  S. 

18.8!!. 

.IfVU.  J,  J.  Meldrum.  Apparatus  for  distributing  air  or  gasrs 
to  liquids,    April  10, 

390,1,  W.  Priekartii,  Reverlwratory  and  roasting  furnaces, 
April  17, 


II.— FUEL,  GAS,  AND   LUJMT. 
APPLICATIONS. 

4(W0.  J,  S.  Balfour  and  J,  P,  Houfton,  Improvements  in  the 
manufacture  of  fuel  from  eo-il  slack  and  similar  substances,  and  in 
apparatus  used  therein.    Man'h  18. 

I72ii.  R.  A.  nilson.  Improved  means  of  utilising  the  waste  heat 
of  a  g:i.s-ll,Tme  for  wanning  purposes  generally,  and  for  inereasini; 
the  luminosity  nf  the  llaine.     .March  IS. 

4807.  W.  J.  Taylor,  Improvements  in  tho  art  of  firing  furnaces 
and  converting  solid  fuel  into  griscous  fuel,  and  of  apparatus  for  the 
conduct  thereof.    Compli'tr.S|iccilicatic)n.     .March  111. 

■1!«8.  J.  Grossmann.  luiproveinents  in  apiiaratus  for  purifying 
coal  giu*.    March  20. 

ISiiil.  D.  Irving  and  A.Cochey.  Improvements  in  aiiparatus  for 
extracting  ammonia,  sulphur,  and  other  impurities  from  coal  gas. 
March  20. 

4180.  J.  Broad  and  G.  C.  Fowler.  Improvements  in  nivht-lights 
and  in  the  method  of  manufacturing  the  same.    March  20. 

WI2.  II.  H.  Yates.  Inipnivcmeiits  in  spirit  or  vapour  torches  for 
lighting  purposes.    March  21 

4800.  P.  Tarringion  and  I).  S.  McDonahl,  Improvemrnts  in 
portable  apparatus  for  manufacruringgas.  Complete  Speeilieation, 
March  21, 

4i».55.  Brill's  Oxygen  Company  and  K.  S.  MlnT.^y.  Improvements 
in  or  connected  with  apparatus  or  means  employed  in  producing 
o.vvgeu  and  the  like.    Jlaicli  21. 

.'ilOS.  J.  Somerville  and  A.  .Vllan.  M\  iuinroved  hydraulic  main 
for  gas  mantifactnre,    Jlarch  2.'i, 

5132.  T,  H,  Gray,  Improvements  in  the  treatment  of  mineral 
'  lis.    Complete  Specification,    Marc'h  2,"), 

,51.1-1.  G.  H.  Turnbull,  Improvements  in  the  trays  or  grids  of 
gas-purifying  apparatus.    Complete  Speeilieation,    March  25, 

514,5,  J,  H,  R,  Dinsmore,  Improvements  in  the  manufacture  of 
gas  for  illuminating  and  heating  purposes,  and  in  or  connected  with 
apparatus  therefor,    March  20. 

.5181.  W.  M.  Cosh.  Improvements  in  apiiaratns  for  tho  manufac- 
ture of  illuminating  or  heating  gases.  Complete  Speeilieation. 
March  20. 

5389.  A.  .1,  Boult,— From  H,  G.  Weher.  United  Slates,  Improve- 
ments in  the  uianuf.-icture  of  artificial  fuel.    March  2'J. 

5447.  W.  Boggett.    Improvements  in  obtaining  light.     March  29. 

.503.5.  G.  Bamberg.  Automatically  maintaining  the  internal 
temperature  ot  retorts  at  a  full  red-heat,  and  also  preventing  use  of 
temperature  beyond  full  red-heat,    April  2, 

.51197,  B,  F,  Kelly,  J.  H,  Spencer,  and  H,  Spencer,  Improve- 
ments in  fuel  blocks,    April  2, 

3SS9,  W,  G,  Hicks,  An  improved  apparatus  for  admitting  oxygen, 
air,  or  other  iras  or  gases  into  coal-gas  main  in  proportion  to  the 
make  of  such  gas,  and  for  varying  this  proportion  at  will,    April  6, 

,5974,  D,  S,  Hawks.— From  E.  L,  Brady,  United  Stales,  An  im- 
proved anticorrosive  lubricant  and  lubricating  vapour  lor  carbon- 
disulphide  and  other  vapour  motors,    April  8, 

0079,  W.  Hnbljard.  Improvements  in  or  relating  to  compressed 
fuel  blocks,     April  9. 

0090,  F,  H.Briggs,  Improvements  in  or  relating  to  apparatus  for 
the  manufacture  of  water-gas,    April  9. 

0130,  S.  Fox  and  E,  Blass,  A  method  of  and  apparatus  for  atlding 
volatile  substances  to  gases,    April  10, 

6131,  S,  Fox  and  E,  Blass,  Improvements  in  apparatus  for  and 
in  the  matinfaeture  of  water-gas,    April  10. 

C20:i.  M'.  Schooling.  Improved  means  for  the  filtration  of  the 
products  nf  combustion.    April  12. 

032.5.  R.  B.  Main,  A.  P.  Jlain.and  H.  Darwin.  Improvements  in 
refractory  balls  or  lumps  for  incandescent  gas  lirrs.    April  13. 

0320.  R.  B,  Main,  A,  P,  Main,  and  H,  Darwin,  Improvements  in 
iras  lires.    April  13, 


C0.11PLETE  SPECIFICATIONS   ACCEPTED. 
1888. 
6019.  J,  Thorneloe,    M.anufuctnre  of  fire-lighters,    Aprils. 

74(10.  T.  H,  Linn,— From  J,  Flannery,  Process  and  apparatus  for 
making  illuminating  and  heating  gas  from  water  in  combination 
with  carbonaceous  substances,    April  17, 

1.3,079.  S.  Pitt.— From  D.Aikman,    Treatment  of  peat.    April  3. 


411.  J.  S.  Chapman,     -\ppliaiiccs  and  compositions  for  lighting 
fires,  &e.    April  17. 

4121.  J.  Mactcar,     Increasing   the   luminosity  of  ignited   gas. 
April  17. 
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IV.— COLOUR  ENG  MATTERS   and  DTES. 


APPLICATIONS. 

4825.  J.  Imrav.— From  La  Soci6t6  Anonyme  des  Matifires  Colo- 
rantes  et  Produits  Chimiques  de  St.  Denis,  A.  F.  PoiiTier  and  P.  A. 
Rosenstiehl.  France.  Manufacture  of  azo  colouring  matters. 
March  19. 

5032.  J.  Imray.— From  La  Soci6t(5  Anonyme  des  Matiftres  Colo- 
rantes  et  Produits  Chimiques  de  St.  Denis,  France.  Manufacture 
of  colouring  matters  giving  grey,  brown,  and  analogous  tints. 
March  22. 

5079.  B.  "Willcox.— From  The  Farhenfa'iriken  vormals  F.  Bayer  & 
Co.,  Germany.  New  or  improved  manufacture  of  periodides  of 
phenols  imd  salicylic  acid.    March  23. 

53t9.  O.  Imray.— From  The  Farbenfabriken  vormals  Meister, 
Lucius,  and  Bruning,  Germany.  Improved  manufacture  of  green 
and  bluish  green  colouring  matters.    April  1. 

5G95.  E.  de  Pass.— From  Messrs.  Ewer  and  Pick,  Germany.  Im- 
provement in  the  manufacture  of  azo  colours.    April  2. 

5785.  J.  Y.  Johnson.— From  F.  \qw  Heyden,  Germany.  A  process 
f<»r  the  production  of  oxymethoxy benzoic  acids.    April  4. 


COMPLETE  SPECIFICATION  ACCEPTED. 


7997.  H.  H.  Lake.— From  K.  Oehler.    Manufacture  of  colouring 
matters.    April  10. 


v.— TEXTILES,   COTTON,   WOOL,   SILK,  Etc. 

APPLICATIONS. 

4991.  J.  Yates  and  G.  Kay.    Improvements  in  open  soapers  for 
dunging  and  soaping  fabrics.    March  22. 

5582.  A.  "W.  Montgomery.    Improvements  in  the   treatment  of 
sisal  hemp.    Complete  Specification,    April  2. 


VI.— DYEING,   CALICO   PRINTING,  PAPER 
STAINING,   AND   BLEACHING. 

APPLICATIONS. 

4?51.  U.  Philips.  An  improved  apparatus  for  bronzing,  colouring, 
or  otherwise  ornamenting  and  dusting  paper  or  other  material. 
March  20. 

4S65.  S.  Spencer  and  E.  Barlow.  Improvements  in  the  method  of 
and  means  for  bleaching  and  dyeing  or  otherwise  similarly  treating 
raw,  spun,  or  woven  fibres.    March  20. 

4S70.  G.  Young  and  F.  Peani.  Improvements  in  mechanism  or 
apparatus  for  dyeing  and  bleaching  cotton,  wool,  silk,  and  other 
librous  materials  in  the  raw  and  manufactured,  or  partly  mamifac- 
tured,  state.    March  20. 

5125.  W.  H.  Caldwell.  Improvements  In  and  connected  with  the 
sizing  of  paper.    March  25. 

5590.  E.  Bentz,  C.  Edmeston,  A.  Edmeston.  and  E.,  Grether.  Im- 
provements in  scouring  or  cleansing  and  bleaching  textile  fabrics, 
warps,  and  yarns  formed  of  cotton  or  other  vegetable  fibres,  and  iu 
apparatus  to  be  used  for  the  pm-pose.    April  2. 

59i»5.  D.  G.  FitzGenild.  Im;)rovementsinbleaohingby  theagency 
of  chlorine  and  certam  of  Its  compounds.    April  8. 


COMPLETE  SPECIFICATION  ACCEPTED. 

1888. 

18.773.  R.  P.  Frist.    Linings  for  bleaching  keirs,  vats,  dye-tanks. 
&c.    April  17. 


VIL— ACIDS,   ALKALIS,   and   SALTS. 

APPLICATIONS. 

4674.  D.  Herman.  Improvements  in  appai'atus  for  use  in  the 
manufacture  of  sulphate  of  soda.    March  18. 

4692.  W^  Law.  Improvemeuts  in  and  relating  to  the  evaporation 
and  concentration  of  caustic  soda  lyes  and  other  liquids^  and 
appliances  therefor.    March  18. 

4701.  S.  Daw.  ,\  method  of  treating  waste  or  spent  sulphuric 
acid  pickle  produced  in  the  manufacture  of  tin,  terne,  and  black 
plate.    March  18. 

4723.  F.  Maxwell  Lyte.  The  conversion  of  ammonic  chloride  into 
ammonia  and  chlorine  or  hydrochloric  acid.    March  18. 

5055.  H.  Kenyon.  Improvements  in  utilisingand  heating  Leblanc 
waste  and  other  matters.    March  23. 

5038.  J.  Plumraer.  Improved  ammonia  process  to  manufacture 
soda  and  bleaching-powder.    March  25. 

5221.  M.  Cannon.  Improvements  in  the  manufacture  of  acetic 
acid.    Complete  Specification.    March  20. 

5225.  R.  Dormer.  Improvements  in  or  relating  to  obtaining 
chlorine.    March  26. 

5340.  G,  A.  H.  Gabet.  Process  of  manufacture  of  ammoniacal 
calcic  phosphate.    March  28. 

5341.  G.  A.  H.  Gabet.  Process  of  manufacture  of  potassic  and 
sodic  alkalis.    March  28. 

5779.  J.  W.  Kynaston  and  J,  Sutherland.  Improvements  in  the 
ti'eatment  of  the  recovered  ash  of  paper  mills.    April  4. 

6095.  A.  Smith.  A  process  for  manufacture  of  nitrate  of  potash 
from  nitrate  of  soda.    April  9. 

6118.  H.  H.  Lake.— From  J.  L.  Alberger,  H.  Williams,  and  L.  B,. 
Alberger,  United  States.  Improvements  in  apparatus  for  the 
manufacture  of  salt.    Complete  Specification.    April  9. 

6172.  F.  M.  Lyte.  Improvements  in  the  production  of  magnesic 
chloride  and  of  magnesic  oxychlorides.    April  10. 


COMPLETE  SPECIFICATIONS  ACCEPTED. 

1888. 

5086.  *\V.  J.  A.  Donald.    Manufacture  of  chromates.    April  3. 

5371.  G.  J.  Geary.— From  A.  Keiller.  Manufacture  of  sulphide  of 
zinc  for  pigments  or  other  purposes.    April  17. 

5953.  L.  G.  G.  Daudenart.  Extracting  magnesia  from  sea  water, 
and  apparatus  therefor.    April  10. 

8351.  G.  S.  Page.  Pro.-ess  and  api)aratus  for  obtaining  anhydrous 
liquid  ammonia.    April  17. 

9763.  J.  S.  Rigby  and  A.  McDonald.    See  Class  IX. 

9858.  J.  Lowe.    Manufacturing  sugar  of  lead.    April  17. 

17,069.  H.  H.  Lake— From  O.  B.  Peck.  The  desulphm-isation  of 
ores,  and  decomposition  of  metallic  salts  and  similar  compounds. 
April  3. 

1889. 
1189.  E.  Aug6.    Manufacture  of  salts  of  alumina.    March  27. 
4286.  J.  Wiiiskill,  jun.    Kiln  for  burning  limestone.    April  17. 
4325.  G.  E.  Carleton.    Method  and  apparatus  for  calcining  lime- 
stone,   April  17. 


VIII.— GLASS,   POTTERY,  and   EARTHENWARE. 

APPLICATIONS. 

4759.  J.  R.  Kempe.  Imjirovements  in  the  method  of  and 
apparatus  for  moulding  fireclay  and  earthenware  closet  pans, 
lavatories,  baths,  sinks,  urinals,  syphons,  gullies,  stench-traps, 
basins,  jugs,  and  other  fireclay  and  earthenware  articles.  March  19. 

5048.  D.  Rylatids.  Improvements  in  moulds  for  forming  bottles 
by  the  pressing  and  blowing  process.    March  23. 

513S.  A.  Vi'.  Turner  and  G.  Tomkinsou.    See  Class  X. 

5691.  J.  A.  Edwards.  An  improved  method  and  apparatus  for 
supporting  articles  of  eartheraware  or  porcelain  whilst  being  fired. 
April  2. 

5775.  J.  D.  Denny.  An  improvement  in  facing  bricks,  tile^,  terra- 
cotta, &c.,  in  various  patterns  and  colours,  glazed  or  otherwise,  and 
appliances  for  making  the  same.    April  4. 

5992.  J.  Rhodes.  An  improvement  in  the  manufacture  of  china 
and  earthenware  saucers.    April  8. 

6038.  J.  Gimson  and  C.  Cballinor.  A  connecting  socket  pin  for 
supporting  china,  earthernware,  and  tiles  in  glost  ovens  and 
enamelling  kilns.    April  9. 

6247.  J.  Howie.  Improvements  in  enamelling  or  glazing  pipes, 
traps,  and  like  articles  made  of  earthenware  or  clay.    April  12. 
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COMPLETE  SPECIFICATIOy 


1888. 


irrr.VTlW. 


3596.  C.  E.  Mumrdnl.    Tilfs  for  umlt-kiln  flonrs.    April  10. 
8905.  J.  M.  Day.    M>iiiiiriiotiiriii!;i!hi.ss  bottles.    April  17. 
8618.  A.  K.  Lftjiilc  luid  F.  HilliiiK-    Photognipliic  stained  kLiss. 
April  17. 


IX.— BUILDING    MATERIALS,    CLAYS, 
MOKTAKS,   AND  CEMENTS. 

APPLICATIONS. 

4<I83.  H.  Ellis.  Fircpniof  ami  noncotnbustibte  itsbestus  wall  and 
ceiling  papers.    March  IS. 

4806.  Sir  E.  J.  Harland,  Bart.  Improvements  in  the  nnmufacture 
of  elzistic  tiles.    Complete  Specitieation.    Marcli  1!>. 

4S4.'^.  T.  Hj'des.  Improvements  in  the  manufactui'o  of  cement. 
March  20. 

4U46.  R.  R.  t'lunis.    Improvements  in  bricks.    March  21. 

5133.  C.  J.  Howe.  The  production  of  a  cement  or  phtster  suitable 
for  rapid  firepr^rof  plasterini;,  and  fur  all  other  purposes  for  which 
Keen's  and  other  simdar  cements  or  plasters  arc  used,  and  which  is 
capable  of  beini?  produced  at  aV)out  the  price  of  ordinary  plaster  of 
Paris.    March  2.'). 

5157.  J.  W.  H.  James.  Improvements  in  the  manufacture  of 
cement.    March  3i;. 

5185.  H.  Ghurshkovitch.  Improvements  in  cement  pipes  and 
apparatus  for  making  the  same.    March  20. 

5190.  St.  G.  T.  i\  Bryan.  Inij)rovements  in  and  relating  to  the 
treatment  of  slaic  for  a  variety  of  important  uses,  such  as  niakiuf?  it 
cellular  for  pavements,  walls, and  the  like.  Complete  Specification. 
March  2t>. 

.■»20.",.  H.  L.  Doulton  and  S.  H.  Leech.  Improvements  in  the 
manufacture  of  l>tocks  of  terra-eotta  and  like  materials,  and  in 
machinery  for  that  purpose.    March  20. 

5303.  B.  Rhodes.  .\n  improved  non-corrosive  material,  suitable  as 
a  cement  packing  or  covering  to  resists  acids.    March  28. 

5112.  T.  K.  Ferguson.  Improved  combination  of  ingredients 
for  use  as  mortar,  plaster,  and  the  lii;e  for  building  purposes. 
March  J'J. 

.'ililii.  W.  S.  Lea  and  H.  M.  Lynam.  Improvements  in  the  manu- 
fa^'ture  and  composition  of  refnictory  or  fire-resisting  cement  or 
cements.    April  0. 


COMPLETE   SPECIFICATIONS   ACCEPTED. 

1888. 

6808.  A.  C.  Ponton.    Manufacture  of  artificial  stone.    April  10. 

6807.  P.  Stuart.    Pavements.    .Vpril  10. 

7456.  J.  S.  Rigby.    See  Class  XVI. 

7018.  W.  Ross.  New  form  of  brick  for  building  purposes,  called 
'  the  Cutloden  partition  brick."    April  10. 

7yi5.  A.  Fleiner.  H.  Hauen.schild,  and  A.  Bauermeister.  Manu- 
facture of  Portland  cement  and  apparatus  therefor.    April  10. 

7925.  II.  T.  Holloway  and  H.  HoUoway.  Bl03k  floors  or  pave- 
ments.   April  ."i. 

8879.  T.  C.  Fawcttt  and  T.  Oastle.  Combination  of  machinery  for 
mixing  or  making  cement.    April  17. 

9703.  J.  S.  Rigby  and  A.  MacDonald.  Manufacture  of  cement 
from  the  calcium  sulphide  waste  of  Leblanc  soda  manufactories. 
March  27. 


2632.  J.  Sugden.    Artificial  building  materials.    March  27. 

2919.  C.  C.  Oilman.    Fireproof  ceilings.    April  3. 

2921.  C.C.  Oilman,    Fireproof  floors  and  roofs.    April  .3. 

2822.  C.  C.  Oilman.    Fireproofing  wood  or  iron  posts  or  columns. 
April  3. 

2923.  C,  0.  Gilmau.    Construction  of  fireproof  floors  and  ceilings. 
April  3. 

2926.  C,  C.  Oilman.    Pavements  or  side  walks.    April  3. 

3288.  E.  Prime.    Apparatus  for  grinding  cement,  &c.    March  27. 

3875.  R.  Haddan.--From  S.  E.  Haskin.    Seasoning  or  preserving 
woods.    April  17. 


X.— METALLURGY,    MINING,   Etc. 

APPLICATIONS. 

4719.  T.  R.  .Ionian,  liiipivnemiiits  in  machinery  or  apparatus 
for  the  extraction  of  golil  and  silver  from  their  ores.    Marcli  18. 

4731.  W.  C.  lioberts-Austeu,  K.  J.  Ball,  and  A.  Wiiigham.  Im- 
provements in  the  purification  of  iron  and  sti'Cl.    .March  18. 

1705.  T.  II.  Johns.  Improvements  in  tinning  and  finl.shinK  tin 
and  terne  plates,  and  an  appliance  useil  therefor.    March  19. 

I.S32.  T.  Sharp.  Improvements  in  and  connected  with  the 
manufacture  of  sheet  iron.    JIarch  21). 

4<3ii.  T.  Domchty.  A  new  and  improved  method  of  casting  and 
treating  steel  ingots.    March  20. 

4882.  P.  C.  Oilchrist.  Improvements  in  tho  manufacture  of 
copper.    March  20. 

into.  C.  Jones.  Impi-ovements  in  the  treatment  of  steel.  Com- 
plete Speciflcation.    March  21. 

.'.027.  G.  W.  Webber,  J.  T.  Niblett,  and  T.  A.  B.  Carver. 
Iiiilirovements  in  the  extraction  of  mercury  from  its  ores. 
March  22. 

3037.  D.  Owen.  Iniiirovements  in  means  or  apparatus  for  the 
purilicatiou  of  molten  tin  or  its  alloys.    March  23. 

5078.  A.  E.  Barthcl.  Improved  process  for  the  production  of 
h.\ed  or  detachable  deposits  of  homogeneous  iron  in  any  form,  size, 
or  1  hickness  from  iron  ores  or  steel,  or  iron  in  any  form.'  March  23. 

TM^i.  E.  C.  Miller.— From  Tho  Magnolia  Anti-friction  Metal  Co., 
United  States.  Method  of  preparing  or  treating  metals  for  the 
nianulacturo  of  compositions  or  alloys  for  anti-friction  purposes. 
March  23.  ^ 

5089.  J.  Smith.  Improvements  in  rollers  for  rolling  iron,  steel,  or 
other  metals.    March  23. 

313S,  A.  W.  Turner  and  G.  Tomkinson,  Birmingham.  Improve- 
ments in  annealing  furnaces.    .March  26. 

5193.  J.  Lones,  C.  Vernon,  E.  Holden,  and  R.  Bennett.  An 
improvement  or  improvements  in  the  manufacture  of  buffer  iron 
or  steel  for  the  buffer  cylinders  of  railway  carriages,  trucks,  and 
waggons.    March  26. 

.i223.  E.  B.  Parnell.  Improvements  in  the  extraction  of  metals 
from  their  ores  and  in  apparatus  therefor.    March  20. 

5351.  J.  Lones,  C.  Vernon,  E.  Holden,  and  R.  Bennett.  Improve- 
ments in  making  box  piles  for  the  production  of  blooms  and  bars 
and  other  forms  of  iron  or  steel,  or  mixtures  of  iron  and  steel, 
March  28. 

31.3S.  M.  .Scott.  Improvements  in  casting  ingots  or  other  masses 
of  metal,  and  apparatus  for  that  purpose.    March  29. 

557.''.  J.  n.  Potlok.  Improvements  in  the  wet  method  of 
extracting  gold.    April  2. 

6039.  F.  Knafle.  An  improved  process  and  apparatus  for  the 
manufacture  of  steel  ingots.    Complete  Speciflcation.    April  2. 

3067.  J.  H.  Darby.  Impro7ements  in  the  manufacture  of  ingot 
iron  or  steel,  and  the  simultaneous  production  of  a  highly  phos- 
phoric slag.    Complete  Specification.    April  2. 

5609.  C.  M.  Hall.  The  production  of  aluminium.  Complete 
Specification.    April  2. 

5670.  C.  M.  Hall.  The  production  of  aluminium  and  alloys 
thereof.    Complete  Specification.    April  2. 

3914.  R.  E.  Green.    The  production  of  aluminium.    April  6. 

393**.  W.  S.  Simpson.  Improvements  in  connexion  with  the 
easting  of  metals,  and  in  moulds  and  appliances  therefor.    April  0. 

.5980.  P.  Schroedttr  and  A.  Schroedter.  Method  of  purifying 
quicksilver.    April  8. 

6023.  C.  T  J.  Vautin.  \n  improved  process  for  the  amalgamation 
of  gold  or  other  metals  capable  of  amalgamation.    April  8. 

6020.  F.  W.  Rose.-From  T.  K.  Rose  and  D.  Deiines.  United 
States.  An  improved  method  of  and  apparatus  for  treating  ores. 
April  ,S. 

6035.  W.  Kloen.  Nickel-silvercoating  tins  for  canning  provisions. 
April  9. 

0070.  S.  McCloud.  Improvements  in  tho  manufacture  of  bars 
and  rounds  of  steel  and  iron  and  in  apparatus  therefor.    April  9. 

6116.  J.  B.  A.  Simmonet  and  S.  W.  Cragg.  Improvements  in  and 
connected  with  the  extraction  of  gold  or  silver,  or  both,  from  their 
ores,  or  other  mattei-s  containing  gold  or  silver,  or  both,  and  in 
apparatus  to  be  employed  therein.    April  9. 

0278.  J.  E.  Sherman.  Improvements  in  or  relating  to  open-hearth 
furnaces.    April  12. 

63S7.  L.  Q.  Brin  and  A.  Brin.  An  improved  process  tor  the 
production  of  metalUc  aluminium  and  certain  by-products. 
April  13. 
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COMPLETE   SPECIFICATIONS   ACCEPTED. 

1888. 

7-'6-.  F.  leiiton  and  R.  J.  Partridpe.— From  J.  Woolford.  Appa- 
ratus for  preventing  loss  in  tlie  smelting  of  ores,  metals,  or  com- 
pounds of  zinc  or  other  oxidisable  metallic  substances  and  ores  or 
wastes  of  them.    April  10. 

8668.  M.  Settle.    See  Class  XXII. 

892.5.  R.  P.  Wilson,  F.  J.  Wall,  F.  A.  Thur»ton,  T.  L.  Bibbins, 
and  W.  L.  Flanagan.  Pneu.i.atic  process  of  manulacturms  iron, 
steel,  and  other  metals.    April  17. 

9783.  A.  Feldman.  Production  of  metals  of  the  earths  and 
alkaline  eartlis.    April  Kl. 

11,347.  J.  Williams  and  G.  L.  Morris.  Finishing  metal  plates 
coated  with  tin,  terne,  or  other  alloy.    March  27. 

12,459.  O.  Imray.— From  V.  Riatti.  Production  of  sulphide  of 
almniniam  and  aluminium.    April  17. 

16,451.  J.  Ewart.  Protecting  surfaces  of  iron  and  steel  from 
oxidation,    March  27. 

1889. 

2965.  W.  H.  Melaney.  Manufacture  of  safe  and  armour  plates. 
April  10. 

3098.  R.  H.  Brandon.  Process  and  apparatus  for  hardening 
steel.    April  10. 


XI.— ELECTRO-CHEMISTRY  and  ELECTRU- 
METALLURGY. 

APPLICATIONS. 

4871.  H.  A.  Seegall.  Improvements  in  the  electrolytic  process  of 
obtaining  copper,  zmc,  and  tin.    March  20. 

5093.  W.  J.  S.  Barber-Starkey.  Improvements  m  electric  betteries. 
March  25. 

5107.  E.  M.  H.  Andreoli.  Improvements  in  electro-chlorinatiug 
auriferous  ores.    March  25. 

5116.  T.  Pense.  Improved  electrical  storage  battery  or  accmnu- 
lator.    March  25. 

5176.  E.  A.  Sperry.  Improvements  in  or  conneitted  mth  electrical 
installations.    Complete  Specification.    March  26. 

5261.  R.  Kennedy.  Improvements  in  generating  and  stormg 
electric  energy.    March  27. 

6816.  W.  E.  Laugdon.  Improvements  in  electrical  accumulator 
or  secondary  batteries.    April  5. 

5839.  T.  H.  Allum,  G.  C.  Fricker,  and  J.  R.  Bainton.  Improve- 
ments in  dynamo-electric  machines.    April  5. 

6112.  P.  A.  Newton.— From  W.  Main,  United  States.  Improve- 
ments in  secondary  batteries.    Complete  Specification.    April  9. 

6119.  J.  J.  Shedlock  and  R.  Mestern.  Improvements  in  thermo- 
electric batteries.    Complete  Specification.    April  9. 

6286.  D.  Urquhart  and  W.  Bates.  Improvements  in  secondary 
batteries.    April  12. 

COMPLETE  SPECIFICATIONS  ACCEPTED. 

1888. 

4626.  C.  Hoepfner.    Electrolytic  production  of  metals.    March  27. 

6162.  W.  M.  Mordey.    Electric  generators.    April  10. 

6S36.  W.  E.  Ayrton,  J.  Perry,  and  D.  Cook.  An  electro-dynamic 
relay  for  constant  or  varying  currents.    March  27. 

6961.  G.  A.  Nussbaum.    Automatic  electric  batteries.    April  17. 

7876.  B.  W  illcoi.— From  B.  A.  Abakanowicz  and  A.  d'Arsonval. 
Electric  batteries.    .Vpril  3. 

8039.  A.  Leclercci   and    A.    Vausteenkiste.      Transformation   or 
conversion  of  electric  currents.    April  3. 
.       9381.  A.  Imschenetzky.    Electric  batteries.    April  3. 

1889. 

485.  H.  B.  Newton.— From  D.  Piedrahita.    Electric  generators. 
Aprils. 
2949.  E.  D.  Cross.    Galvanic  batteries.    March  27. 


XII.— FATS,   OILS,   AND   SOAP   MANUFACTURE. 
APPLICATIONS. 

5028.  J.  Annall.  An  improved  lubricating  compound.  Complete 
Specification.    March  22. 

5353.  W.  G.  Smith.  Improvements  in  or  appertaining  to  the 
manufacture  of  soap.    March  2s. 

5622.  J.  Pearson.  Improvements  in  treating  cotton-seed  oil 
mucilage  to  obtain  soap.    April  2. 

5680.  G.  R.  B.  Kempton.    Blue  soap  for  laundry  washing.    April  2. 

5908.  M.  Matthews.  Improvements  in  the  manufacture  of  soap. 
April  6. 

6226.  A.  H.  G.  Eichelroth.— From  A.  Fiudenigg,  Austria.  Manu- 
facture of  stearic  and  oxystearic  acids  from  fish  oUs,  more  especially 
the  residue  of  train  oil.    April  11. 

0291.  0.  C.  Hageraanu.  Improvements  in  the  manufacture  of  soap. 
April  12. 

6351.  O.  C.  Hagematin.  Improvements  in  the  manufacture  of  soap. 
April  13. 


COMPLETE  SPECIFICATIONS   ACCEPTED. 

1888. 
8262.  C.  A.  MoiTis.    New  preparations  from  vaseline.    April  3, 
8604.  C.  A.  Stitt.    Manufacture  of  soap.    April  17. 
9187.  E.  A.  Ashley.    Metal  and  marble  cleaning  soap.    April  10. 


XIIL— PAINTS,  PIGMENTS,   VARNISHES,  and 
RESINS. 


Improvements 


APPLICATIONS. 

4Tii.  F.  Maxwell  Lyte  and  C.  H.  MaxweU  Lyte. 
in  the  production  of  laasic  salts  of  lead.    March  18. 

5344.  F.  Greening.  The  manufacture  or  production  of  an  improved 
material  or  compound  adapted  for  use  as  a  substitute  for  ivor.v,  liorn, 
whalebone,  india-rubber,  gutta-percha,  and  other  materials,  also 
as  a  coating  or  varnish  for  waterproofing  and  other  purposes. 
March  28. 

5349.  J.  Freemont.  An  improvement  in  the  manufacture  of 
coloiu-ed  sealmg-wax.    March  28. 

5368.  H.  E.  Kent.  The  British  disinfecting  adhesive  paint. 
March  28. 

6380.  G.  R.  B.  Kempton.  Sapphire  crystal-blue  for  laundry 
purposes.    March  29. 

5547.  P.  A.  Abrabamson.  Sealing-wax  compounds  for  bottles 
parcels,  letters,  and  the  like.    April  1. 

5550.  E.  Edwards.— From  P.  Charrier  and  E.  Dubucq,  France. 
An  improved  copyhig  ink.    April  1. 

5763.  M.  Gaugl  and  J.  Mossiier.  An  improved  solution  for 
rendering  cloth,  felt,  paper,  and  the  like  waterproof.  Complete 
Speciticatiou.    .ipril  4. 

5792.  L.  E.  Andes.  An  enamel  or  paint  having  disinfecting 
properties.    Complete  Specification.    April  4. 


COMPLETE  SPECIFICATIONS  ACCEPTED. 

1888. 

5371.  G.  J.  Geai'y.- From  A.  Keiller.    iSee  Class  VII. 

7398.  R.   Avenarius.     Treatment  of  far  oils  for  use  as  wood- 
preserving  paints  or  coatings.    March  27. 

7708.  L.  H.  Goggs  and  T.  T.  Irvine.    Bronze  or  other  metallic 
paints.    April  3. 

8738.    E.   A.  de  Lisle.     Manttfacture  of  a  vegetable  black  for 
decolourising  purposes,  and  apparatus  therefor.    April  17. 
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XIV.— TANNING,  LEATHER,  GLUE,   and  SIZE. 

APPLICATIOyS. 

•U1.W.  K.  W.'iiitniud.— From  C.  Wi'iiitniuil.jmi..  Germany.  Novel 
melhoU  of  prepiiring  leiitlicr  lo  pioiUice  a  velvety  esterior  surfiiee. 
March  20. 


6(571.  C.  W.  Cooper.    Procoaa  of  iiml  HPimratiis  for  li-eatiiiR  hides. 
;iiis.  or  scraps  in  liquids.    Complete  Speeilleation.    April  2. 

\V.  Cooper.    Jlelhod  of  treatiin5  hides,  skins,  or  scraps  in 

;oiiipleto  Specification.    April  2. 


skins. 

8072.  C. 
liquids.    Coi 


COUPLETS  SPECIFICATIONS  ACCEPTED. 

1888. 
8221.  N.  V.  K.  Uapeaud.    Artilicial  leather,    .\pril  17. 
9U33.  F.  W.  P.  Swinlwrne.    Tieatini?  hides    or  skins  to   obtain 
gelatinous  matters.    April  17. 

1889. 
39W.  G.  Johnson  and  H.  Clarke.    Sole  leather.    April  10. 


XV. 


-AGRICULTUBE,  MANURES,  Etc. 
APPLICATrONS. 


48ii2.  F.  Hockinj;.  Iniprovenicnts  in  and  in  the  manufacture  of 
manure,  and  apparatus  connected  Iherewilh.    March  20. 

570;).  H.J.  Kirkman.  Improvements  rclatinR  to  tlie  treatment 
and  utilisation,  for  agricultural  and  other  purposes,  of  Ijisulphate  of 
soda  or  nitre  cako.    April  2. 


XVI.— SUGARS,  STARCHES,   GUMS,  Etc. 
APPLICATIONS. 

4741.  H.  Barker.  A  novel  metliod  or  i)rocess  for  the  manufacture 
of  gluten  and  starch.    Complete  Specificatiun.    March  19. 

4M1.  P.  Litivinenko.  Improvements  in  the  manufacture  of  sugar. 
March  20. 

4SH2.  P.  Litivinenko.  Improvement  in  apparatus  for  use  in  the 
manufacture  of  sugar.    March  21. 

COMPLETE  SPECIFICATIONS   ACCEPTED. 

1888. 

7456.  J.  S.  Rigby.  Utilisation  of  the  lime  mud  refuse  of  sugar  and 
other  industries  for  cement,  &c.    April  10. 

8052.  G.  F.  Redfern.— From  W.  P.  Al)ell.  Centrifugal  machines 
for  use  in  the  manufacture  of  sug»r.    March  27. 


XVII.— BREWING,   WrNES,  SPIRITS,  Etc. 
APPLICATIONS. 

65ftl.  W.  P.  Thompson.— From  La  Sociiit6  Generale  de  Maltose, 
Belgium.  Improvements  in  or  relating  lo  the  manufacture  of 
maltose  or  to  the  fermentation  of  amylaceous  matter.  April  1. 
Antedated  (under  Pat.  Act,  188:f,  sec.  103)  28  November  )88S,  being 
date  of  application  in  Belgium. 

.',017.  ('.  Sclnuitt.  Improvements  in  and  eotniecled  with  the 
puritlcation  of  raw  spirit  in  order  to  produce  highly  rectified  spirits 
of  wine,  and  apparatus  therefor.    April  2. 

51,69.  J.  E.  Uejniolds.  Improvements  in  the  utilisation  of  the 
cnrbonic  acid  gas  derived  from  fermentation.    April  8, 

51181.  O.  Eeininghaus.  Improvements  in  the  preparation  of  malt. 
Aiiril  8. 

COMPLETE  SPECIFICATIONS  ACCEPTED. 

1888. 

8522.  A.  G.  Perica  and  \.  Egtimann.  Clarifying  heer,  wine,  and 
other  fermented  or  fermentinK  liqxiids.    April  17. 

11, ISO.  J.  Mitchell.  Preserving  the  sediment  from  distilleries  for 
use  as  a  sheep  and  cattle  food.    April  10. 

1889. 

2110.  K.  Moller.  .\pparatus  and  methods  adapted  for  breweries 
and  distilleries  for  charginij  chamljers  with  air  free  from  micro- 
organisms and  their  germs,  and  pi  eventing  air  containing  the  same 
from  |>enetraiing  therein  and  into  wort,  &c.    April  10. 

295.1.  A.  Seclcbach.  Manufacture  of  chaiupagno  and  like  wines. 
March  27. 


XVIII.— CHEMISTRY  OF  FOODS,   SANITARY 
CHEMLSTRY,  and   DISINFECTANTS. 

APPLICATIONS. 

A.— Chemistrt  op  Poodb. 

1715.  .1.  F.  PensKood.  Inipi-ovcnients  in  the  preparation  of 
tomato  vinegar.    ^larch  18. 

4«'.i:i.  K.  Roberts.  L.  E.  Rolierts.  and  II.  G.  Roberts.  A  substitute 
for  cream.    March  20. 

1900.  J.  Gray  and  T.  Clement,  inn.  .\  tu'w  and  imj)roved  mode 
and  means  of  I'stiiiiating  tlie  at-itlity  in  milk,  cream,  whey,  and  curd 
in  the  process  of  making  butter  or  cheese.    Marcii  21. 

5052.  F.  Mclntyre.  Improvements  in  the  maliiiig  of  i)uttcr  for 
the  purpose  of  pre.serving  the  same.    March  2a. 

5350.  II.  W.  Hart.  A  new  or  improved  ])roccss  for  manufacturing 
food  in  a  conccntrateil  cooked  form.    !\larcli  28. 

OtUl.  G.  Dixon.  Improvements  in  the  process,  apparatus,  and 
appliances  for  preserving  animal  or  vegetable  products  or  otlier 
substances,  liquids,  matters,  or  things  whatsoever.    April  9. 

6087.  T.  West.  An  improved  process  for  preserving  cream  and 
the  like.    April  9. 

6280.  J.  F.  II.  Groiiwiild  and  E.  H.  C.  Oehlmann.  Improvements 
in  the  method  of  ami  apparatus  fur  preparing  milk  so  as  to  enable 
the  same  to  be  preserved  indcflnitelv.  Complete  Specification. 
April  12. 

B.— Sanitary  CnEMisTST. 

4914.  C.  Johnson.  .\n  improved  jiroccss  for  the  treatment  of 
sewage,  and  apparatus  therefor.     Marcii  21. 

6354.  T.  L.  Seaton.  Improvements  connected  with  apparatus 
employed  for  the  purification  and  filtration  of  water  and  other 
liquids.    JIarch  28. 

5355.  T.  L.  Seaton.  Improved  means  and  arrangements  of 
articulated  appliances  connected  Willi  the  purification  and  filtra- 
tion of  water  or  other  liquids.    March  28. 

502S.  B.  D.  Heiilcy.  Improvements  in  apparatus  for  collecting 
and  burning  noxious  gases.    April  2. 

5753.  B.  Jagger.  H.  B.  Jagger,  and  A.  Turley.  Improvements  in 
the  means  employed  for  purifying  sewage  and  other  waters,  and 
for  deodorising  and  utilising  the  solids  and  excreta.    April  4. 

G219.  W.  Astrop.  An  improved  process  for  deodorising,  disinfect- 
ing, drying,  and  pulverising  the  solid  portions  of  sewage.    April  11. 

C— Disinfectants. 
5368.  H.  E.  Kent.    See  Class  XIII. 

5984.  R.  Hannan.  Improvements  in  sanitary  and  antiseptic 
preparations  or  compounds.    April  M. 


COMPLETE  SPECIFICATIONS  ACCEPTED. 
A.— Chemistrt  of  Foods. 

1888. 

4.195.  T.  Adair.  Manufacture  of  butter  and  cheese  ;  flavouring, 
colouring  and  preserving  same ;  and  flavouring,  colouring,  and 
preserving  rancid  butter  and  artificial  butters;  and  apparatus 
therefor.    March  27. 

11,180.  J.  Mitchell. 


&e  Class  XVIL 


1839. 
2820.  R.  M.  Houldsworth.    A  te:i  compound.    April -3. 
4391.  S.  Mannont.    Proci'ss  and  means  for  curing  or  preserving 
all  kinds  of  tisb,  flesli,  and  fowl,  and  appunitus  therefor.     April  17. 

B.— Sanitaky  Chemistky. 

1888. 

6070.  G.  A.  J.  Scliott.— From  C.  Lortzing.  Process  and  apparatus 
for  purifying  sewage  and  other  liquids.    April  3. 

1889. 

4058.  H.  Guthrie.  Treating  sewage,  and  construction  and  arrange- 
ment of  means  therefor,    April  17. 

C— Disinfectants. 

1888. 

17.84;5.  W.  H.  Daniels.  Antiseptic  compound  for  preserving 
perishable  articles.    March  27. 

1839. 

3159.  R.  Hannan.  Sanitary  prcpar.ations  for  preventing  the 
decomposition  of  sizes  and  similar  finishes  for  fabrics,  and  for 
preventing  the  access  of  infectious  disease.    March  27. 

*f70.  A.  M.Clark.— From  E.  Bean.  Insect-destroying  compound, 
and  method  of  preparing  same.    April  3. 
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XIX.— PAPER,   PASTEBOARD,  Etc. 


AFPLICATIONS. 

3057.  E.  Partington.  An  improvement  in  UninK  boilers  or  vessels 
used  in  the  treatment  of  wood  and  otiier  fibre  in  the  manulacture  of 
paper  and  other  pulp.    March  23. 

5217.  F.  Weyland.  Improvements  in  apparatus  for  dryinR  card- 
board or  paper.    Complete  Specification.    March  27. 

5tlS.  W.  L.  Wise.— From  J.  M.  Badon,  Belgium.  Transparent 
jirinted  paper  having  the  appearai-ce  of  stained  glass,  and  means  or 
apparatus  for  its  manufacture.    Mai-ch  29. 

SiiW.  A.  J.  Boult.— From  Messrs.  Jung  and  Lindig,  Germany. 
Improvements  in  or  relatiuK  to  tlie  prevention  of  the  corrosion  of 
lessels.  tubes,  valves,  and  the  lil<e,  used  in  the  manufacture  of 
sulphite  cellulose.    April  2. 


COMPLETE   SPECIFICATIONS   ACCEPTED. 

1889. 

295.  H.J.  Medbury.  Apparatus  for  manufacturing  tubes,  pipes, 
&c.,  from  pulp.    Aprils. 

333.  W.  H.  Cook.  A  novel  application  of  pulped  paper  stock. 
March  27. 


XXI.— PHOTOGRAPHIC  MATERIALS  and 
PROCESSES. 

AMPLICATION. 

5409.  J.  Hancock.  Improvements  in  the  production  of  photo- 
graphic pictures.    M!arch  29. 

COMPLETE   SPECIFICATION   ACCEPTED, 

1388. 

5140.  J.  Hines,  E.  Howell,  and  A.  Howell.  Modes,  means  and 
apparatus  for  taking  and  producing  photographs,  and  apparatus 
therefor.    April  10. 


XXII.— EXPLOSIVES,  MATCHES,  Etc. 

APPLICATIONS. 

4812.  R.  H.  Earle.  Improvements  in  marine  distress  signal 
bombs.    Complete  Specification.    March  19. 

5031.  P.  de  Montravel.— Partly  communicaled  by  O.  Mauvant, 
Belgium.  Improvements  in  explosives,  and  in  the  method  of 
manufacturing  the  same.    March  22. 

5129.  Sir  F.  A.  Abel  and  J.  Dewar.  An  improvement  in  explosives. 
March  26. 

5208.  C.  R.  E.  Bell.  Improvements  iu  and  connected  with  the 
manufacture  of  matches,  and  in  machinery  or  apparatus  therefor. 
March  20. 

5289.  H.  Ritter  von  Dahmen  and  k.  Strauss-Collin.  A  new  manu- 
facture of  explosive  compounds.     March  27. 

.5503.  E.  Liebert.  Improvements  in  the  manufacture  of  explosive 
compounds.    March  30. 

5501.  E.  Liebert.  Improvements  iu  the  manufacture  of  nitro- 
glycerin.   March  30. 

5614.  Sir  F.  A.  Abel  and  J.  Dewar.  An  improvement  iu  the 
manufacture  of  explosives  for  ammunition.  Complete  Specification. 
April  2. 

5720.  W.  Keunish.  Improved  means  for  igniting  the  charge  con- 
tained in  explosive  pi'ojectiles.    Complete  Specification.    April  2. 

6170.  H.  Ritter  von  Dahmen.  Improved  manufacture  of  explo- 
sives containing  nitro-glycerin.    April  10. 

6185.  H.  T.  Arbuthnot  and  Ct.  Hookham.  Improvements  in  the 
percussion  fuses  ol  explosive  shells.    April  11. 

63.12.  W.  H.  Scott,  L.  Paris,  and  Scott  (Limited).  Improvements 
in  connexion  with  electric  fuses.    April  13. 

COMPLETE  SPECIFICATIONS  ACCEPTED. 

1888. 

8426.  L.  Plom.     Blasting  cartridges.    April  10. 

8668.  M.  Settle.  Cirtridges  for  blasting  in  mines  or  where  in- 
flammable gas  is  present.    April  17. 

18.362.  J.  W.  Skoglund.  Manufacture  of  explosive  compounds. 
April  10. 


XXIII.— ANALYTICAL   CHEMISTRY. 

APPLICATION. 

60S3.  L.  Mathieu  and  J.  Morfaux.  An  improved  process  and 
apparatus  for  testing  the  presence  of  colouring  matter  iu  wines. 
April  9. 
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J.  M.  H.  JIunro,  D.Sc. 
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Bertram  Thomas. 
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NOTICES. 


In  accordance  with  the  provisions  of  Eule  18  of 
the  Bye-laws,  notice  is  hereby  given  that  those 
Members  of  Council  whose  names  are  placed  in 
italics  in  the  annexed  list,  will  retu-e  from  their 
respective  offices  at  the  forthcoming  Annual  General 
Meeting. 

Sir  Isaac  Lowthian  Bell,  Bart.,  F.R.S.,  has  been 
nominated  to  the  office  of  President ;  and  Mr.  Ludwig 
Mond  has  been  nominated  Vice-President  under 
Eule  11. 

Dr.  W.  H.  Perkin,  F.E.S.,  has  been  nominated  a 
Vice-President  under  Eule  24 ;  Mr.  James  Duncan, 
Mr.  S.  H.  Johnson,  Dr.  Hugo  Miiller,  F.E.S.,  and 
Dr.  Edward  Schunck,  F.R.S.,  have  been  nominated 
Vice-Presidents  under  Eule  8  ;  and  Mr.  L.  Archbutt, 
Mr.  John  Brock,  and  Mi-.  John  Spiller  have  been 
nominated  drtlinaiy  Members  of  Council  under 
Eule  17,  in  the  place  of  Mr.  James  Duncan,  Mr. 
S.  H.  Johnson,  and  Dr.  Edward  Schunck,  F.E.S., 
nominated  Vice-Presidents. 

The  Treasurer  and  Foreign  Secretary  have  been 
nominated  for  re-election. 

Members  are  hereby  invited  to  nominate  fit  and 
proper  persons  to  fill  fom-  vacancies  among  the 
OrtUnary  Members  of  Council  under  Eule  18. 
Special  nomination  forms  for  this  purpose  can  be 
obtained  from  the  General  Secretary  upon  appli- 
cation. 
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Extract  from  Rule  18:  — "No  such  nomination 
Bhall  be  valid,  tmless  it  be  signed  by  at  least  ten 
members  of  the  Society,  who  are  not  in  arrear  with 
their  subscriptions,  nor  unless  it  be  received  by  the 
Greneral  Secretary,  at  the  Society's  office,  at  least 
one  month  before  the  date  of  the  commencement  of 
the  Annual  General  Meeting,  to  the  election  to 
take  place  at  which  it  refers.  Nor  shall  any  such 
nomination  be  valid  if  the  person  nominated  be 
ineligible  for  election  under  Kules  12  or  15.  No 
member  shall  sign  more  than  one  nomination  form." 


Akxdal  Geseral  Meeiing. 

Notice  is  hereby  given  that  the  next  Annual 
General  Meeting  will  be  held  in  London  on  Wed- 
nesday, Thui-sday,  and  Friday  the  lOlh,  11th,  and 
12th  of  July  nest. 

The  following  is  a  synopsis  of  the  aiTangements  :  — 

Wednesday,  July  10th. 
Annual  Meeting,  Koyal  Institution        -    11.0  a.m. 
Doulton's  Art  Pottery,  Lambeth  -       2.0  p.m. 

Lambeth  Palace  -  -  -      3.0  p.m. 

Keception  -  -  -      9.0  p.m. 

Thm-sday,  .July  11th. 
Kiver  Exciu-.9ion  (Old  Swan  Wharf)       -     10.0  a.m. 
Saccharine  Works,  Hammersmith  -  11.30  a.m. 

Kew  Gardens      ....      .3.0  p.m. 
Dinner  at  "  Star  and  Garter,"  Piichmond     6.30  p.m. 

Friday,  July  12th. 

Tniman,  Hanbury"s  Brewei-y        -  -  11.0  a.m. 

Cowan's  Sugar  Kefinery,  Barnes  -  11  30  a.m. 

A.B.C.  Sewage  Works,  Kingston  -  11.30  a.m. 

Brush  Electric  Light  Co.,  Lambeth  -  2.15  p.m. 

Erin's  Oxygen  Co. ,  Westminster  -  3.0  p.m. 

Groth's  Electric  Tannery,  Bermondsey  3.0  p.m. 

Fm-ther  details  will  be  sent  to  each  member  with 
the  Ballot  List  by  post. 


Members  who  require  extra  sets  or  back  numbers 
of  the  Journal  are  requested  to  make  application  to 
the  General  Secretary  only,  to  whom  also  changes  of 
address  should  be  communicated. 


Post  Office  Orders  in  payment  of  subscriptions 
should  in  all  instances  be  made  payable  at  the 
General  Post  Office,  London. 


Authors  of  communications  read  before  the  Society, 
or  any  of  its  Local  Sections,  are  requested  to  take 
notice  that  under  Rule  il  of  the  bye-laws,  the  Society 
has  the  right  of  priority  of  publication  for  three 
months  of  aU  such  papers.  Infringement  of  this 
bye-law  renders  papers  liable  to  be  rejected  by  the 
Publication  Committee,  or  ordered  to  be  abstracted 
for  the  Journal,  in  which  case  no  reprints  can  be 
furnished  to  the  author. 


Notice  is  hereby  given,  for  the  infoi-mation  of 
members  and  advertisers,  that  the  advertisement 
columns  of  this  Joui'nal  have  been  contracted  for 
by  Messrs.  Eyre  and  Spottiswoode,  the  Society's 
printers  and  publishers,  to  whom  all  communications 
respecting  them  should  be  addressed. 


The  Secretary  is  instructed  to  negotiate  for  the 
purchase  of  copies  of  the  Society's  Joui-nal  for 
January  1883,  and  Jauuai-y,  February,  and  April  1886. 
Members  possessing   odd  copies  of  these  numbers 


are  particularly  requested  to  communicate  at  once, 
stating  price  required,  with  Mr.  Cresswell  The 
stock  of  all  other  numbers  is  at  present  sufficient  for 
the  Council's  requirements." 


LIST  OF  EEMBEES  ELECTED.  23rd  MAY,  1889. 


Alpiar,  Agop.  .Smyrna,  As'a  !Hinor,  morpliia  manufacturer. 
Boyd.  E.  Nelson,  23,  Queen  Anne's  Gate.  Westminster,  S.W.,  civil 
engrineer. 

Chiddey,  Alf.,  Mt.  Costigan  Smelting  Works,  New  South  Wales, 
mine  manager. 

Davis,  P.  H.,  171,  Queen  Victoria  Street,  B.C.,  technical  journalist. 

Groth,  Lorenz  A..  3,  Tokenhouse  Buildings,  London,  B.C.,  civil 
enirineer. 

Lath.im  Jno.  J.,  157,  .Ubert  Eoad,  Appleton,  Widnes,  chemical 
manager. 

Maclvor,  E.  W.  Emerson,  279a,  Wick  Road,  South  Hackney,  N.E., 
chemist. 

Milestone,  Wm.  C,  Garrett  Lane,  Wandsworth,  S.W.,  chemical 
manager. 

Nicholls,  Chas.  P.,  70,  Kilby  Street,  Boston,  Mass.,  U.S.A.,  manu- 
facturitif;  chomist. 

Osgood,  Edw.  R.,  Cossipore  Sugar  Factory,  Calcutt:i,  India,  sugar 
refiner. 

Robinson,  Grahim,  East  Taunton,  Mass.,  U.S.A.,  chemical  strident. 

Scott,  Ernest  G.,  i^^o  Lever  Bros,  Port  Sunlight,  Bebington, 
Chesliire,  chr-mist. 

Turner,  Hy.  Blois  H.,  6,  Lyons  Range,  Calcutta,  India,  sugar 
refiner. 

Wilson,  Wm.,  Delhi,  India;  and  c/o  E.  Rodger.  1,  Claremoiit 
Gardcus,  Glasgow,  merchant. 


CHANGES   OF   ADDRESS. 


Abel,  SirF.  A.,  l.'o  Woolwich ;  1,  Adam  Street,  Adclphi,  W.C. 
Anderson,    .!..   l,'o   Workingtf^n ;    c.'o    The   Alkaline    Reduction 
Syndicate,  Limited,  Hebburu-on-Tyne. 
Angus,  John,  I/o  London  ;  The  Moorhouse,  Grant's  House,  R.S.O. 

Ashworth,  L.,  l/o  Radclille;  Sunny  Lea,  St.  Anne's-on-Sea,  Lan- 
cashire. 

Ball.  Jos.  P.;  Journals  to  4533,  Frankford  Avenue,  Philadelphia, 
Pa.,  U.S  A. 

Bui-rell,  B.  A.,  l/o  Cork  ;  .5,  Mount  Frcston,  Leeds. 

Chancy,  H.,  l/o  FestinioA  ;  Llanfaclueih,  Dolgelly,  North  Wales. 

Curtis.  H.  E.,  l/o  The  Croft ;  10,  Old  Humphrey  Avenue,  Hastings. 

Dagger,  J.  H.  J.,  l/o  Neath;  Cowles  Syndicate  Co.,  Milton,  Stoke- 
on-Trent. 

Gadsden,  Capt.  H.  A.,  l/o  Crosby  Square ;  30,  Keppel  Street, 
Russell  Square,  W.C. 

Gilchrist,  P.  C,  l.'o  Willoughby  Road ;  Frognal  Bank,  Fmchlcy 
New  Road,  Harapstead,  N.W. 

Harrison,  Eni.  M. ;  Journals  to  10,  Elizabeth  Terrace,  Appleton, 
Widues. 

Hopkin,  W.  K.,  l/o  Maida  Vale ;  14.  Mowbray  Road,  Broudesbury, 
N.W. 

Lawrance,  H.  A.,  l/o  Brockweir ;  2S,  Grosvenor  Road,  Gunnei-s- 
bury. 

Lee,  C.  Tcnnant,  l/o  Kilby  Street ;  14S,High  Street,  Bo.ston,  Mass., 
U.S.A. 

Lees,  S.,  l/o  Hampsteail ;  9,  Barrlngton  Crescent,  Yarm  Lane, 
Stoekton^)u-Tees. 

Leech.  F.  S. ;  Journals  to  G(i,  Loop  Street,  Cape  Town,  South 
Africa. 

Lowson,  J.  G.  F.,  l/o  Lasswade  j  Beltonford  Paper  Mill,  Dunbar, 
N.B. 

Lupton,  S.,  l/o  The  Harehills ;  Grove  Cottage,  Roundhay,  Leeds. 

Mason,  Jos.,  Bynsham  Hall,  Witney,  Oxon;  and  1,  Chesterfield 
Gardens,  Mayfair,  W. 

Napier,  Jas.,  l/o  Shawlands ;  15,  Prince's  Square,  Strathbungo, 
Gla.sgow. 

Reid,  T.  .-\nderson,  l/o  Mersey  View ;  21,  Greenway  Road,  Runcorn. 

Ross,  J.  G.,  l/o  Argyle  PUice;  13,  Jordan  Lane,  Edinbur;;h. 

Singer,  Ignatius,  l/o  Manchester;  Lister's  Arms  Hotel,  Ilkley, 
Yorks. 

Sutton,  F.  Napier,  l/o  HoUowav  ;  6,  Grosvenor  Gardens,  Willesden 
Green,  N.W. 

Thomas,  P.  Alex. ;  Journals  to  e/o  Yaryan  Co.,  Palmerston  Build- 
ings, 9'J,  Bishopsgate  Street  Within,  E.G. 

Tilrgensen,  Dr.  R.,  l/o  Halle ;  Offenbach  a/  Main,  Germany. 
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iLoHiJon  ^rrtioiu 


Chemical  Society's  Booms,  Buklington  House. 


CAiiinnan  :  DnvicI  Howard. 
Committed  : 

I       U.  Mfssel. 

It.  i;.  R.  Nowhimls. 

U.  Uoilwood. 

T.  llo.vlc. 

.John  8pill('r. 

Win.  Tliorp. 

C.  R.  Aider  Wriglil. 


Sir  F.  A.  AM. 
H.  E.  Arnistronit. 
\V.  I.nnt  Ciirpeiitcr. 
\V.  CrowdiT. 
\V.  J.  Uil>diil. 
C.  Grahnin. 
S.  Hull. 
C.  C.  Hutchinson. 

Ilntt.  Local  Sec.  and  Tre-tsiircr  : 
Tlios.  Tyrcr,  Garden  Wlmrf,  Battcrse.i,  S.W. 

SESSION  I8S8-8.n. 

Jiiiu' 3rd.— Mr.  W.  P.  Wymio.    "  Naplithalene  Derivatives  of 
Technical  Iinpsirtunce." 
„  Dr.  W.  S.  Squire.    "  I'ho  Purilicatiou  of  Alcohol  b.v 

means  uf  Hydrocarbon  Oils." 
„  Messrs.  Ncwlamls  Bros.'  pajicr  is  postponed. 

July.    —    Annual  General  MoetiuK. 


Heeling  lield  Monday,  March  ith,  1889. 


MK.    DAVID    UOWARD    IN    THE    CUAIU. 


DISCUSSION  ON  TECHNICAL  EDUCATION 
IN  CHEjNUSTBY. 

TiiE  CiiAiuMAN  said  that  a  vast  deal  liad  already  been 
written  and  spoken  on  the  subject  of  technical  educa- 
tion, and  he  would  not  have  ventured  to  add  to  that 
which  had  been  laid  before  those  interested  in  the 
subject,  and  thereby  perhaps  darken  counsel  by  words 
without  knowledge,  but  that  in  the  last  session  of 
Parliament  two  Bills  had  been  presented  in  the  House 
of  Commons,  and  would  in  all  probability  be  re-intro- 
duced diu-ing  the  present  session.  Those  two  Bills 
might  be  taken  to  express  the  wisdom  of  the 
Legislature  on  the  subject  before  them,  and  it  was 
a  matter  of  great  importance  that  those  who  were 
interested  in  the  question  of  technical  education  iu 
one  branch  or  another  should  express  their  opinions 
a.s  to  whether  such  proposals  as  had  been  made 
fulfilled  the  requirements  of  the  trade  of  England  in 
that  respect.  The  flr.st  necessity  in  any  such  dis- 
cussion was  to  be  quite  sure  of  agreement  as  to  the 
terms  used.  Teclmical  education  had  been  much 
discoursed  upon,  but  he  was  by  no  means  sure  that 
those  who  had  spoken  on  tlie  subject  meant  by  any 
means  the  same  thing.  No  doubt,  in  the  two  BiUs 
he  had  mentioned,  there  was  a  certain  agreement  as 
to  what  was  meant  by  technical  education  by  those 
who  proposed  to  legislate.  But  he  failed  to  see  that 
wliat  was  proposed  in  those  Bills  in  the  least  agreed 
with  what  liad  been  again  and  again  ui'god  upon  the 
Society  of  Chemical  industry  as  the  gi'eat  need  of 
modem  chemistry.  He  would  endeavour  to  make 
clear  wiiat  he  meant  by  that  statement.  There 
was  a  general  consensus  of  opinion  that  technical 
education  was  a  matter  of  great  importance.  But 
what  was  technical  education  ?  It  had  been  again 
and  again  lU'ged — and  not  one  word  of  what  had 
been  said  in  that  tlii'ectioii  would  he  unsay,  or  do 
otherwise  than  add  his  humble  tribute  to  its  impor- 
tance— that  there    was    an    absolute    necessity  for 


training  the  heads  of  all  chemical  works  to  the 
highest  extent  which  it  was  possible  to  attain.  He 
used  the  word  licud  in  no  narrow  sense  as  meaning 
principals,  but  as  meaning  rather  the  tJi inkers.  The 
thinkers  iu  technical  work  could  not  be  trained  too 
highly  •.  no  technical  education  could  be  too  high  or 
too  wide  for  them.  Whether  the  English  educational 
system  fulfilled  all  that  was  required  in  that  direction 
he  would  leave  others  to  discuss.  Whether  the 
English  .system,  with  its  endless  examinations,  was 
to  bo  compared  with  the  German  system,  which  set 
original  research  far  before  cram,  and  which 
endoavoiued  to  promote  and  foster  individual 
thought  rather  than  the  more  absorption  of  other 
pe()])le's  thoughts,  it  was  not  for  him  to  say.  He 
owed  all  his  chemistry- not  only  what  he  had 
actually  learned  at  the  old  college  of  chemistry,  but 
what  he  had  learned  Iiow  to  learn,  which  was  a  great 
deal  more— to  a  German,  Dr.  Hofmann,  and  therefore 
he  was  prejudiced  in  favour  of  the  German  system. 
But  when  he  looked  at  those  two  Bills  which  repre- 
sented what  was  considered  to  be  good  for  England, 
he  failed  to  see  anything  which  reminded  him  of  his 
own  training.  It  would  be  iu  the  future  as  it  had 
been  iu  the  past :  all  the  members  of  one  body 
would  not  have  the  same  office.  There  must  be  a 
head,  and  there  must  be  hands  iu  any  body  whose 
organism  rose  above  the  elementiuy  organisms  that 
were  found  iu  physiological  study.  There  must  be 
those  who  think,  and  those  who  carry  out  their 
thoughts ;  there  must  be  both  head  and  hands  ;  and 
he  could  not  find  in  the  Bills  before  him  the  smallest 
satisfaction  of  that  need  of  which  he  had  spoken — 
the  training  of  the  heads.  Both  the  Bills  (one  bear- 
ing the  names  of  Sir  Henry  Roscoe,  Sir  U.  Kay- 
Shuttleworth,  Sir  Bernard  Samuelsou,  Mr.  G.  Dixon, 
and  Mr,  Ai-thur  Acland ;  and  the  other  those  of  Sir 
William  Hart  Dyke,  Sir  Michael  Hicks-Beach,  and 
Blr.  Jackson)  were  so  completely  on  the  one  side, 
and  all  that  had  hitherto  been  said  in  the  Society  of 
Chemical  Industry  was  so  completely  on  the  other, 
that  it  was  highly  desirable  that  they  should  make 
uji  their  minds  whether  technical  chemistry  in 
England  would  be  best  promoted  by  the  education 
of  the  heads  or  the  hands,  and  that  they  should 
distinctly  state  their  belief  on  that  point  before  the 
Legislature  took  the  matter  iu  hand,  and  decided  to 
spend  vast  sums  of  money  in  one  way  or  the  other. 
The  two  Bills  were  substantially  the  same  in 
character.  Both  began  by  treating  not  of  the 
education  of  the  heads,  but  of  the  hands  ;  in  fact, 
both  were  so  much  on  the  same  lines  that  he  could 
not  quite  understand  why  the  public  money  should 
have  been  spent  in  printing  two  Bills  instead  of  one 
only.  No  doubt  the  initiated  would  tell  him  that 
there  were  great  difterences ;  but  substantially 
iu  each  case  they  appeared  to  consider  that  the  one 
thing  which  English  manufactm-cs  required,  was 
that  the  workmen  should  be  technically  educated. 
Objection  had  been  taken  to  the  wording  of  the 
resolution  of  the  Council  which  referred  to  the 
various  Sections  the  discussion  of  this  question  of 
technical  education.  He  would  not  say  whether  it 
was  good  English  or  bad ;  but  at  any  rate  it  was  the 
language  of  the  Bills,  and  therefore,  whether  good 
or  bad,  it  was  the  language  of  Parliament.  The 
question  they  had  to  discuss  was  whether  the 
technical  education  in  chemistry  of  these  Bills  was 
what  England  required.  As  far  as  he  knew — and 
his  experience  was  that  of  a  third  of  a  century — -the 
offices  of  the  head  and  hands  were  essentially 
distinct.  H  the  head  did  not  think,  the  hands  could 
not  think  for  it.  But  here  they  had  provision  made 
only  for  the  education  of  the  hands.     He  had  worked 
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along  with  workmen  for  many  years — and  in  what 
lie  was  saying  he  thought  that  he  was  but  speaking 
the  experience  of  others  who  liaJ  worked  with  their 
workmen  —and  though  the  names  attached  to  these 
Bills  were  those  of  very  able  men,  he  did  not  see  the 
name  of  any  man  whom  he  would  really  trust  to  stoke 
a  boiler  for  12  hours  with  the  most  economical 
consumption  of  fuel.  Englishmen  wanted  to.  keep 
pace  -with  their  German  friends,  but  he  felt  sure  that 
these  Bills  would  not  enable  them  to  do  so.  He  saw 
no  evidence  that  German  chemical  education  was 
confined  to  the  workmen ;  he  would  have  said 
rather  that  it  was  coniined  to  the  leaders  of  the 
workmen.  The  German  workman,  however,  had 
one  kind  of  training  which  was  denied  to  oiu's  — 
which  he  hardly  dared  venture  to  touch  upon  before 
an  English  audience.  He  had  three  years'  training 
in  the  finest  school  of  intelligent  obedience  which  it 
was  possible  to  find — the  German  military  service. 
It  might  be  that  Englishmen  could  do  as  well  as  the 
Germans ;  but  at  any  rate  we  should  first  make 
quite  certain  as  to  whether  the  secret  of  the  hitter's 
success  did  not  lie  in  their  military  service.  One 
did  not  find  that  the  English  lad  of  18  was  taught 
those  lessons  which  the  German  lad  of  18  was  taught, 
and  which  were  not  commonly  called  technical 
education.  The  German  lad  was  taught  military 
service.  They  might  ask,  what  had  that  to  do  with 
chemistry  :  to  which  he  would  reply,  that  intelligent 
obedience  was  the  foundation  of  all  successful 
manufacture.  He  said  intelligent  obechence,  for  no 
one  valued  intelligence  in  a  workman  more  than  he 
did.  An  intelligent  master  needed  an  intelligent 
workman  ;  but  he  did  most  earnestly  deprecate  the 
idea  that  that  intelligence  should  be  naiTOwed  down 
to  one  particular  groove  in  which  the  man  was  to 
work.  He  had  had  some  experience  of  workmen, 
and  the  best  chemists  he  had  found  among  them  had 
not  been  those  who  had  been  trained  solely  in 
chemical  factories,  but  those  who  had  liad  experience 
in  widely  different  spheres.  It  might  be  paradoxical, 
but  it  was  not  wholly  unwise  to  say  that  it  he  were 
training  a  workman,  he  would  rather  train  him  first 
in  something  else  than  the  particular  sphere  which 
he  was  to  occuiJy  eventually.  The  great  thing  need- 
ful was  that  power  of  adaptation  of  the  mind  from 
one  sphere  to  another  which  required  that  a  man 
should  not  be  taught  ail  his  days  merely  the  one 
thing  which  he  is  to  do  when  grown  up.  Looking 
at  the  Bills  to  which  he  had  referred,  he  found  that 
the  definitions  given  in  the  Government  Bills  were  as 
follows: — ^"  The  expression  'technical  instruction' 
means  instruction  in  the  principles  of  science  and 
art  applicable  to  industries,  and  in  the  application 
of  special  branches  of  science  and  art  to  specific 
industries  or  employments.  It  does  not  include 
teaching  the  practice  of  any  trade  or  industry  or 
employment,  but,  subject  as  aforesaid,  includes 
instruction  in  the  branches  of  science  and  art  with 
respect  to  which  grants  are  for  the  time  being 
made  by  the  Department  of  Science  and  Art,  and 
any  other  form  of  instruction  which  may  for  the 
time  being  be  sanctioned  by  that  Deiiartment." 
Was  that  technical  instruction  ?  Did  we  require,  in 
order  to  enable  English  factories  to  siu'pass  the 
German  factories,  that  our  workmen  should  under- 
stand the  principles  of  science  and  art,  and  that  their 
leaders  should  not  y  He  said  no.  What  was  wanted 
was  iutelhgent  obedience,  and  not  workmen  who 
should  teach  their  leaders  science.  When  the  work- 
man had  attained  a  certain  position  in  the  factory, 
nothing  could  be  better  than  that  he  should  be 
taught,  as  far  as  he  had  ability  to  learn,  the  principles 
on  which  he  was  working.     But  practice  came  before 


theory  in  successful  work.  He  could  imagine 
nothing  more  beneficial  than  the  action  of  the  City 
of  London  in  providing  technical  education  for  those 
who  knew  what  they  are  about,  and  had  had  the 
mere  manual  instruction ;  but  he  questioned  whether 
the  teaching  of  theoretical  chemistry  to  boys  in 
Board  schools  would  be  of  the  slightest  use  to 
chemical  factories.  He  had  tried  it.  He  could 
manage  any  boy  who  had  not  been  taught  chemistry ; 
but  one  who  had,  he  confessed,  was  beyond  him. 
Undoubtedly  an  improvement  in  the  elementary 
instruction  of  English  boys  was  much  wanted. 
Many  years'  experience  as  chairman  of  a  School 
Board,  and  generally  in  the  supervision  of  elemen- 
tary education,  had  taught  him  that.  What  was 
required  was  more  practical  knowledge,  more  appli- 
cation of  instruction  to  the  wants  of  daily  life,  and 
less  to  a  faint  shadow  of  scholastic  training  and 
literary  education  for  the  working  classes.  But  the 
proposed  Bills  gave  nothing  of  that.  They  proposed 
that  after  a  boy  had  passed  through  those  deep 
mysteries  called  the  "  standards,"  he  should  be 
submitted  to  scientific  tiaining.  He  had  nothing  to 
say  against  science  ;  but  it  appeared  to  him  to  be  a 
mere  delusion  to  suppose  that  English  chemistry 
could  be  raised  to  a  German  level  by  calling  upon 
the  workmen  to  attend  lectures.  The  heads  and 
thinkers  should  be  highly  trained  ;  all  they  asked 
for  in  their  workmen  was  intelligence.  If  the  leaders 
could  not  teach  the  workmen,  it  was  an  ill  day  for 
English  manufacturing  chemistry.  Turning  again 
to  the  Bills,  he  found  that  the  science  subjects 
spoken  of  were  "  The  use  of  ordinary  tools,  com- 
mercial arithmetic,  commercial  geography,  book- 
keeping, shorthand,  French,  German,  and  other 
modern  languages,  free-hand  and  machine  di'awing, 
and  any  other  subject  which  the  Education  Depart- 
ment and  the  Science  and  Art  Department  jointly 
may  from  time  to  time  prescribe  as  being  a  proper 
subject  of  technical  education  for  the  purposes  of 
commerce,  agriculture,  or  any  trade  or  handicraft. " 
With  regard  to  the  use  of  tools,  he  was  quite  content 
to  leave  to  the  consideration  of  the  skilled  workmen 
of  England  the  question  whether  their  handicrafts 
should  be  taught  in  the  public  schools.  They  were 
the  best  judges  as  to  whether  a  boy  of  14  could  be 
taught  the  use  of  ordinary  tools  in  an  elementary 
school.  For  his  part,  he  thought  the  boy  would  be 
much  better  taught  in  a  workshop.  But  with  regard 
to  the  other  matters,  the  question  was  whether  public 
money  ought  to  be  used  for  those  purposes,  or 
whether  it  should  not  rather  be  employed  for  the 
better  endowment  of  scientific  teaching  and  research 
in  the  higher  schools.  (Applause.)  He  had  worked 
among  workmen  for  so  many  years  that  he  was  not 
prejudiced  against  them,  nor  did  he  grudge  them 
anything  they  could  get.  But  if  the  lessons  leamt 
from  the  stud.y  of  biology  were  regarded,  they  would 
find  that  the  highest  organisms  were  those  in  which 
the  different  functions  of  the  body  were  most 
difiereutiated  ;  that  the  highest  types  were  those  in 
which  the  brain  thought,  and  the  hands  carried  out 
its  thoughts.  It  was  only  in  the  lower  organisms 
that  each  member  acted  for  itself  ;  where  if  the  head 
were  cut  off  the  body  went  on  quite  comfortably 
without  it,  as  in  the  case  of  certain  insects.  Were 
we  to  imitate  the  lower  organisms  in  our  workshops, 
and  trust  to  the  theoretical  educatiou  of  every  work- 
man, or  were  we  to  follow  that  tlifferentiation  which 
natiu'c  taught  us  through  the  science  of  biology? 
He  had  insisted  on  this  point  because  it  was  evident 
that  the  idea  in  the  minds  of  the  promoters  of  these 
Bills,  and  expressive  of  the  mind  of  the  Legislature, 
was  that  what  was  required  was  to  train  the  workman 
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in  theory  nnd  not  in  prnctice.  He  believed,  however, 
that  what  was  wanted  was  to  train  the  workmim 
iu  intellifcent  obedience,  and  tlie  thinkers  or  heads  in 
the  highest  manner  possibU\  Unless  we  did  this. 
we  couhl  not  hope  to  eqnal  our  (iernian  friends.  If 
one  examined  the  organisation  of  a  German  factory. 
one  found  at  the  head  of  it  men  of  the  highest 
seientitic  training,  while  the  hands  were  men  whose 
chief  training  had  been  that  of  the  German  military 
service. 

Mr.  T.  TvBER  said  it  was  a  Rnbject  for  regret  that 
the  wording  of  the  question  submitted  for  discussion 
by  the  Sections  was  defective  in  two  respects  : — 
First,    it   was    by   its    linuted    terms    almost    an 
invitation  to  go  outside  its  terms  in  any  adequate 
discussion. 
Second,  the  term  technical  was  in  his  opinion  mis- 
placed.    The  question  should  read  thus:   "In 
what  direction  is  Stfife  aid  nnrdnl  to  (issiKt  edura- 
tion  in  technictd  chi:mistry  ?" 
Now  it  so  happened  that  he  himself  was  the  author 
of  the  original  scheme  for  discussion,  the  terms  of 
which  were  as  follows :  — 

What  is  technical  education  from  a  chemical  point 
of  view  ? 

How  should  it  be  given  ? 
u.  Elementary  schools. 
h.  Continuation  schools. 

c.  Evening  schools. 

d.  Technical  or  polytechnic  schools. 

e.  Existing  institutions. 

Ways  and  means  : — 
a.  State  aid. 

1,  Money  or  building. 

2.  Endowments. 
6.  Voluntary  aid. 

1.  Pure. 

2.  Kates  (local). 

The  Council  reduced  this  to  one  point  for  the  sake 
of  keeping  discussions  within  limits,  viz.  : — "In  what 
direction  is  State  aid  needed  to  assist  technical  edu- 
cation in  chemistry!'"  and  ordered  copies  of  the  two 
Technical  Education  Bills  of  1888  to  be  sent  to  each 
Chairman. 

He  (Mr.  Tyrer)  proposed  to  utiHse  his  original 
scheme  in  his  remarks,  and  would  first  indicate  what 
technical  chemistry  was.  It  would  scarcely  be  disputed 
that  it  was  (ipjjlicd  chemistry.  If  so,  then  chemistry, 
or  chemical  science,  purely  and  simply,  was  not 
tirhiiirni.  Neitliir  'vias  that  combination  of  applied 
chemistry  and  engineering  called  chemical  techno- 
logy. He  would  grant  the  existence  of  the  most 
intimate  correlation  between  jnire  chemistry  applied 
or  technical  chemistry  and  chemical  engineering, 
and  would  say  that  only  a  man  possessing  extensive 
knowledge  of  the  whole  three  could  be  said  to  be  the 
ideal  technologist  or  manufacturer. 

Perhaps  he  might  lie  allowed  to  define  the  position 
by  an  illustration.  The  scientifio  institutions  of  the 
country  possessed  many  professors  of  chemistry  ; 
how  many  were  teachers  of  an^  other  than  pure 
chemistry  ?  In  how  many  institutions  were  there 
professors  of  technical  or  applied  chemistry,  or,  if 
there  were,  how  many  were  really,  or  indeed  could 
be,  technologists  in  the  chemical  sense  of  the  term  ? 
He  made  no  reflection  upon  these  gentlemen,  who 
needed  only  the  clear  demand  to  very  speedily 
discover  a  means  of  supplying  it.  No  one  would 
argue  for  the  identity  of  pure  chemistry  with  technical 
chemistry,  and  it  should  be  remembered  that  technical 
chemistry  consisted  in  the  application  of  pure 
chemistry  to )  rocesses  of  manufacture.  No  opei'ations 
on  the  laboratory  scale  were  similar  in  evei^  respect 


to  those  in  the  works,  and  the  knowledge  of  first 
principles  was  necessary  in  order  to  overcome  the 
tlifticulties  and  obstacles  to  successful  results  in 
manufactures. 

Granting  his  assumption  that  technical  chemistry 
meant  applied  chemistry,  was  not  the  next  question 
how  it  should  be  given  in  elementary  schools? 
Emphatically  not ;  the  object  of  these  was  to  impart 
the  elements  of  ediu^ition,  and  that  perfectly  ;  though 
what  was  attempted  under  the  existing  Code  was 
neither  the  l)est  in  method  nor  the  most  adequate 
for  its  purpose.  Here  all  that  could  be  done  was  to 
instil  the  rudiments  of  general  knowledge  thoroughly, 
with  such  a  proportion  of  teaching  in  science,  by 
simple  demonstration  and  experiment  where  prac- 
ticable, as  would  excite  juvenile  interest  and  prepare 
the  way  for  development  at  a  later  period,  namely, 
in  the  continuation  schools,  where  more  complete 
scientific  instruction  should  be  given.  In  these, 
supported  probably,  as  now,  by  grants  from  the 
Imperial  funds  and  local  rates,  capable  children 
should  be  allowed  to  gain  specific  knowledge.  These 
State  -  aided  schools  would  speedily  become  the 
secondary  schools  of  the  nation.  Pro-^-ision  should 
be  made  for  the  use  of  these  schools  iu  the  evening 
by  voluntary  students  and  artizaus  of  limited  means 
and  scanty  leisiu-e. 

In  addition,  and  also  aided  from  the  Imperial 
funds  in  great  measure,  there  should  be  pxu-ely 
technical  schools  or  colleges,  and  the  teachers  or 
professors  in  every  branch  of  science  should  be 
specialised,  that  is,  there  should  be  a  teacher  and 
professor  of  theoretical  science,  and  another  of  its 
application  ;  in  the  case  of  chemisti-y  there  should  be 
a  professor  of  pure  chemistry,  and  a  professor  of 
applied  or  technical  chemistry. 

Now,  as  regarded  existing  institutions,  many 
were  most  admirably  situated  ;  most  were  very 
fairly  adapted  to  the  purposes  for  which  they 
were  established,  and  a  few  were  especially  suitable. 
They  were  manned  by  highly  qualified  professors  of 
pure  science,  but  only  in  few  instances,  so  far  as  he 
knew,  were  there  professors  of  apjilied  chemistry. 

Were  these  institutions  utilised  to  the  best 
advantage,  that  is  for  technical  piu'poses  ?  No ! 
and  in  many  cases  they  could  not  be.  If  he  knew 
anything  of  the  requu'ements  of  a  laboratory  for  the 
study  of  technical  chemistry,  and  he  thought  he  did, 
there  were  few  places  suitable  ;  and  certainly  the 
use  of  the  same  laboratory,  where  research  and  purely 
scientific  work  was  pursued,  for  the  purposes  of 
technical  research  or  teaching  would  be  an  absurdity. 
It  came,  therefore,  to  this,  that  ( 1 )  there  must  be 
separate  technical  laboratories  and  teaching  appli- 
ances in  every  institution  for  teaching  science  ;  (2)  the 
smaller  and  more  special  institutions  suited  for  the 
neighbourhoods  of  manufacturing  centres  niiist  be 
increased ;  (3)  State  and  elementary  school  rooms 
and  premises  for  the  teaching  of  elementary  science 
should  be  made  available. 

Now  came  the  question  of  ways  and  means.  In 
this  country,  judging  from  the  past,  there  was  no 
hope  that  the  requisite  assistance  would  be  obtained 
from  the  Imperial  Exchequer  ;  but  it  would  be  gene 
rally  agreed  that  the  State  ought  to  contribute  very 
much  more  than  it  now  did  to  the  promotion  of 
education  in  science.  In  this  country  a  combina- 
tion of  State  aid  by  means  of  grants  in  aid,  &c., 
contributions  from  local  taxation  or  rates,  supple- 
mented by  voluntary  contributions,  chiefly  in  form 
of  buildings  or  scholarships,  prevailed.  This  combi- 
nation was  likely  to  continue,  but  most  would  agree 
that  (1)  buildings  should  be  provided  iu  the  main, 
as  now,   by  local  authorities  and  interests,  supple- 
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mented  by  the  State  in  a  certain  definite  propor- 
tion. (21  Chairs  should  be  endoT\'ed  by  the  State  on 
some  equitable  principle  ns  to  distribiation,  and  the 
professors  be  made,  in  fact,  servants  of  the  State 
■n-ith  n  right  to  its  honours  and  pensions.  (3) 
Working  expenses  shonld  be  controlled  by  a  repre- 
sentative local  board,  subject  to  ai^peal  to  the 
higher  authority  ;  the  teaching  to  have  an  adequate 
representation  upon  this  board.  They  should  be 
covered  by — 

1.  Fees  from  students. 

2.  Bate  in  aid  from  the  locality. 

He  could  not  conclude  without  endorsing  the 
opinion  that  the  defect  in  our  Enghsh  system  of 
education  lay  in  the  absence  of  any  true  secondai-y 
education,  and  until  this  want  was  siipplied  they 
would  fail  to  progress.  Also  that  it  was  not  the 
workman,  as  such,  who  needed  that  technical 
education  which  is  to  restore  our  equality,  much 
less  supremacy,  in  technology.  If  he  was  sober, 
obedient,  and  industrious,  elementary  education 
would  make  him  as  efficient  as  his  foreign  rival 
probably  simply  as  a  workman.  It  had  been  stated 
that  German  professors  and  teachers  were  constantly 
in  contact  with  manufactiu'ers  and  works,  and  were 
continually  referred  to  and  consulted  on  the  applica- 
tion of  piu'e  science  to  technical  operations.  If  so, 
it  behoved  our  professors  and  teachers  to  cultivate 
in  their  own  interests  the  most  cordial  relations  with 
technologists. 

Dr.  J.  H.  Gladstone  said  that  this  was  a  subject 
upon  which  he  had  thought  and  spoken  a  good  deal. 
He  could  only  approach  it  in  certain  directions,  and 
he  hoped  that  anything  he  might  say  would  be 
accepted  as  an  elementaiy  contribution  to  the  discus- 
sion of  a  large  and  important  question.  In  the  first 
place  it  was  desirable  to  know  exactly  what  was 
meant  by  technical  education.  No  doulrt  the  phrase 
had  caught  the  attention  of  the  public  very  much 
during  recent  years.  He  and  a  few  others  were 
calling  for  it  and  preaching  it  many  years  ago,  but 
they  found  themselves  as  voices  in  the  wilderness, 
with  no  one  to  listen.  Now  everybody  seemed  to 
have  awakened  to  the  importance  of  the  subject,  and 
there  was  a  general  chorus  of  voices  clamouring  for 
it.  But  technical  education  meant  difl'erent  things 
to  diiierent  people.  With  some  it  meant  giving  such 
instruction  in  the  theoretical  or  practical  pai-t  of  a 
profession  as  would  fit  a  person  for  cai'rying  out  his 
business  in  life.  That  was  his  ^dew  of  the  correct 
meaning  of  the  term.  Thus  the  technical  education 
of  a  medical  man  was  given  in  hospitals,  that  of  a 
lawyer  or  clergyman  in  their  proper  schools  or 
colleges,  and  that  of  a  workman  to  a  large  extent  in 
the  workshop.  This  specialised  instruction  was  the 
more  correct  meaning  of  the  term  technical  educa- 
tion. There  was  another  matter  of  great  importance 
which  generally  went  by  the  same  name,  but  which 
required  a  diliei'eut  term  to  distinguish  it,  namely, 
the  fitting  a  man,  so  far  as  his  bodily  senses  were 
concerned,  for  the  business  which  he  might  have  to 
do  in  after  life.  He  agreed  with  the  Chairman  in 
what  he  had  assei-ted,  but  not  in  what  he  had  denied. 
He  agreed  heart  and  soul  with  what  he  had  said 
about  the  necessity  for  educating  the  heads  of  esta- 
blishments. The  largest  possible  amount  of  theo- 
retical and  practical  knowledge  was  wanted  in  the 
leaders  of  industry,  and  the  more  their  minds  were 
cultivated  the  better  their  work  would  be.  The 
example  of  Germany  was  well  quoted  in  that  respect. 
How  far  the  State  should  be  called  upon  to  sujiply 
that  education,  or  to  subsidise  it,  was  another  matter. 
There  were  establishmeuts  in  existence,  and  others 


could  be  created,  which  gave  this  kind  of  education, 
but  he  was  not  quite  sure  that  John  Bull  was  prepared 
to  put  his  hand  in  his  jwcket  to  help  the  sons  of  men 
of  substance  to  gain  such  education — to  teach  the 
capitalist,  in  fact.  Then  there  were  what  had  been 
called  the  "hands,"  though  of  course  the  one  class 
merged  gradually  into  the  other.  It  appeared  to  him 
that  there  was  something  deficient  in  our  jjresent 
arrangements  with  regard  to  the  education  of  work- 
men. That  education  rrscd  to  be  given  by  the 
masters  in  their  small  workshops,  but  lately,  owing 
to  the  general  subilivision  of  labour,  the  practice  was 
dying  out,  and  there  arose  the  danger  that  a  man 
should  be  taught  simply  to  perform  one  little  part  of 
his  art  or  industry,  becoming  very  perfect  in  that 
particular  line.  So  long  as  the  trade  flowed  on  in 
the  same  channel,  that  practice  might  work  well, 
though  of  course  the  man  had  little  chance  of  rising. 
But  if  a  change  took  place,  or  the  man's  particular 
work  was  done  by  machinery,  then  he  was  utterly 
superseded  and  drifted  away  into  the  great  ocean  of 
the  unemployed.  What  was  wanted  was  that  men 
should  1)6  educated  to  a  certain  extent  in  the  general 
principles  of  the  art  they  piu-sued,  so  that  they  could 
turn  from  one  part  to  another  and  employ  some 
intelligence  in  their  work,  and  not  do  it  Ijy  rule  of 
thumb  or  simply  by  following  the  direction  of  their 
"heads."  He  agreed  with  much  that  Mr.  Tyrer  had 
said  as  to  how  that  want  should  be  supplied.  Of  the 
two  Bills  quoted  he  preferred  that  proposed  by  Sir 
Henry  Eoseoe,  but  he  hoped  that  in  the  present 
session  some  proposals  would  be  made  which  would 
be  more  acceptable  generally  than  those  now  before 
them.  The  nation  was,  he  thought,  prepared  to  give 
some  support  to  "  continuation  schools,"  as  suggested 
by  Mr.  Tyrer.  Such  schools  had  risen  up  in  various 
places,  and  were  subsidised  by  public  bodies,  and  he 
believed  that  the  Government  would  be  willing  also 
to  subsithse  some  good  system  of  polytechnic  schools. 
If  such  a  course  were  adopted,  he  hoped  that  those 
who  would  go  to  the  schools  would  be  those  who  had 
already  made  preparation  to  a  certain  extent  for  the 
business  they  were  to  follow  ;  for  technical  classes 
would  be  of  little  value  to  workmen  unless  they  had 
had  an  education  better  than  that  ordinarily  given  in 
the  elementary  schools.  The  education  given  in  these 
State-aided  schools  was  too  ambitious  on  the  literary 
side.  The  old  idea  of  education,  which  was  perhaps 
very  good  in  the  middle  ages,  was  certainly  not  fitted 
for  the  19th  century  or  for  the  working  classes.  It 
was  a  mistake  to  attempt  to  give  high  literary  culture 
to  children  in  elementary  schools.  At  any  rate, 
concurrently  with  the  teaching  of  words,  there  should 
be  the  teaching  of  things  ;  but  the  teaching  of  things 
should  come  first,  then  the  words  and  phrases  by 
which  things  are  expressed.  That  was  the  system 
followed  to  a  large  extent  in  infant  schools  ;  and  it 
was  really  a  better  and  trtrer  education  than  was 
given  in  boys'  school?,  because  the  infants  were 
taught  to  use  their  faculties  and  made  fit  for 
imbibing  knowledge  afterwards.  But  in  boys'  and 
girls'  elementary  schools  things  were  very  different, 
and  still  more  so  in  middle  -  class  schools.  The 
natural  activity  of  the  children  was  crushed  down  ; 
they  were  taught  that  it  was  naughty  to  ask  questions, 
and  that  they  should  sit  still.  What  he  wanted  to  see 
was  a  system  of  education  which  should  exercise  the 
child's  every  faculty,  draw  out  all  his  curiosity,  and 
satisfy  it  by  object  lessons,  science  lessons,  and 
lessons  which  should  make  him  acquainted  with  the 
world,  while  his  fingers  should  be  trained  in  manual 
exercises.  Such  a  system  should  be  begun  in  the 
infant  schools  and  be  followed  without  intermission 
into  the  highest  standards.     He  did  not  think  that 
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they  should  be  taught  any  particular  science  (except 
perhaps  a  little  practical  chemistry),  but  riitlier  tlic 
principles  of  all  science— those gi'ent  facts  nnil  tnitlis 
whicli  iindorlic  clicmistry  niul  pliysics,  mechanics, 
geology,  mineralogy,  and  every  other  science.  Tiiey 
shouUl  also  be  taught  something  of  tlio  use  of  tools. 
In  fact  the  eiUication  should  l)o  such  that  every  chihl 
■would  gain  some  advantage  from  it,  whatever  might 
be  his  pursuit  afterwards.  It  wouKl  not  bo  fair  to 
teach  a  class  one  particuhir  art  or  science.  The  iu- 
stnictiou  slionlil  be  such  as  woiild  liriug  out  the 
intelligence  of  every  boy  and  cnaljle  him  to  turn 
easily  to  any  work,  light  or  heavy,  which  he  might 
have  to  do  in  after  life.  There  was  a  tendency  in 
this  direction  at  the  present  time,  and  such  discus- 
sions as  they  were  engaged  iu  would  certainly 
advance  it. 

Mr.  C.  F.  Ckoss  said  that,  referring  to  the  scheme 
set  forth  by  Mr.  Tyrer,  he  was  disposed  to  answer 
the  questions  jjut  to  the  meeting  iu  the  negative. 
He  thought  that  as  chemists  they  should  not  ask  the 
Government  for  any  aid.  Firstly,  because  State  aid 
administered  by  the  State  was  rarely  satisfactory  ; 
and,  secondly,  because  they  had  suiiicient  educational 
power  in  the  institutions  which  already  existed. 
Thirdly,  there  appeared  to  be  very  little  demand  on 
the  part  of  manufacturers  for  such  education  of  the 
higher  kind  as  already  existed.  There  were  many 
young  chemists  in  England  who  had  been  at  great 
pains  to  make  themselves  masters  of  chemical  method ; 
yet  manufacturers  generally  chd  not  recognise  the 
necessity  for  research,  and  certainly  had  not  risen  to 
the  height  of  the  views  expressed  by  the  Chairman 
as  to  what  should  be  requu-ed  from  the  chemists  they 
employed.  One  had  only  to  peruse  the  technical 
journals  from  time  to  time  to  see  the  poor  character 
of  the  men  who  were  advertised  for  by  the  chemical 
manufacturers  of  this  country  ;  and  having  seen  that, 
one  ceased  to  wonder  at  the  paucity  of  the  demand  for 
men  of  calibre  and  research.  He  would  refer  to  two 
of  Mr.  Tyrer's  selections  of  existing  institutions  for 
higher  education  in  chemistry.  Polytechnic  schools 
were  already  in  existence,  and  he  saw  several  repre- 
sentatives of  them  present  who  would  testify  that  they 
had  done  good  work.  With  regard  to  such  institu- 
tions as  King's  College  and  Owens  College,  in 
which  he  had  studied,  he  thought  them  founded  on 
altogether  inelastic  lines.  They  were  by  their  very 
constitution  incapaljle  of  taldng  full  advantage  of 
the  results  which  they  themselves  achieved.  They 
produced  men  who  went  to  Germany  and  elsewhere 
for  higher  education  and  returned  enriched  -with 
experience.  If  these  institutions  were  founded  on 
the  same  lines  as  the  German  institutions  there  would 
be  a  means  for  the  country  to  avail  itself  of  the 
educated  power  which  those  students  possessed. 
Such  men  would  be  glad  to  give  courses  of  lectures 
in  connexion  with  the  institution,  or  to  ask  for  a 
room  in  which  to  prosecute  research.  Let  the 
colleges  aim  at  becoming  centres  of  intelligence, 
let  the  student  have  the  countenance  of  his  aim  ( 
mater,  and  let  him  do  his  work  there  so  long  as  he 
continued  to  devote  himself  to  research.  No  harm 
could  be  done,  ami  a  great  deal  of  working  power 
would  be  utihsed  in  a  practical  way.  He  would 
conclude  by  sapng  that  he  thought  their  answer  to 
the  first  question  should  be  in  the  negative  ;  and 
■with  regard  to  the  second,  that  existing  institutions 
were  quite  capable  of  fulfilling  all  the  demands 
made  upon  our  chemists  by  our  manufacturing 
industries. 

Mr.  James  Macte.mi  said  that  the  subject  iinder 
discussion  had  excited  much  interest  in  Glasgow 


some  10  years  ago.  One  of  the  results  of  the  atten- 
tion it  then  received  was  the  establishment,  by  the 
late  Mr.  James  Young,  of  a  Chair  of  Technical 
Chemistry  in  the  Audersouian  Institute.  He  (Mr. 
Mactear)  was  one  of  the  trustees,  and  as  such  was 
acquainted  with  its  working,  and  he  had  no  hesita- 
tion in  saying  that  while,  as  a  chair  of  chemistry, 
it  had  been  of  immense  value  to  the  country,  as  a 
chair  of  technical  chemistry  it  had  been  an  absolute 
failure.  It  had  had  the  eflect  of  splitting  up  the 
teaching  of  chemistry  in  that  institution  into  two, 
a  chair  of  pure  chemistry  and  a  chair  of  applied 
chemistry  ;  but  he  would  defy  anyone  to  say  wherein 
the  difl'orcnce  lay.  No  one  could  be  more  capalile 
than  Professor  Mills,  who  occupied  the  chair,  but  he 
doubted  whether  he  had  turned  out  iu  any  direction 
more  successful  students  than  were  turned  out 
by  Penney,  Thorpe,  Tatlock,  Dittmar,  or  the  late 
Dr.  Wallace — men  who  professed  only  to  teach 
chemistry,  but  in  its  application  to  the  wants  of 
everyday  life.  A  great  deal  had  been  said  and 
written  about  the  necessity  for  new  centres  for 
teaching  technical  chemistry,  but  he  thought  such 
centres  had  been  amply  provided  where  needed. 
What  was  required  now  ■was  to  awaken  in  the  minds  of 
workmen  who  wished  to  better  their  position  a  desire 
to  learn.  Those  who  had  such  a  desire  would  find 
ample  opportunities  of  gratif  jdng  it  ;  and  he  thought 
the  best  way  of  doing  so  would  be  by  attending 
evening  classes.  Teaching  technical  chemistry  to  a 
lad  who  was  to  become  a  working  man  was  more  or 
less  a  farce.  His  time  at  school  was  too  short  to 
permit  him  to  drink  iu  the  proper  laws  of  theoretical 
work ;  and  to  give  him  a  mere  smattering  of 
chemistry,  physics,  and  mechanics  would  only  con- 
fuse him  and  aiibrd  him  no  knowledge  of  real  work. 
The  great  obstacle  to  the  improvement  of  English 
■workmen  ■was  the  existence  of  an  enormous  mass  of 
trades-unionism.  Trades-uuionism  had  laid  a  heavy 
hand  upon  the  British  workman.  It  had  done  much 
for  him  in  many  ways  ;  but  in  most  trades  the  result 
was  to  keep  the  men  down  to  a  dead  level — the  man 
who  desired  to  rise  being  regarded  as  an  enemy  to 
his  class.  It  was  not  so  in  Germany  ;  it  was  so  in 
France,  even  more  than  in  England.  So  that  to 
obtain  a  foreman  in  France  from  the  working  classes 
was  very  difficult.  The  moment  such  a  man  became 
a  foreman,  every  man's  hand  was  against  him,  and 
he  was  practically  boycotted  by  the  workmen  ;  and 
the  same  sort  of  feeling  unfortunately  existed  in 
England.  Was  it  possible,  he  asked,  by  any  amount 
of  State  aid,  to  teach  a  man— a  glass-blower,  for 
example— his  trade  by  technical  education,  when 
the  Glass  Blowers'  Union  would  not,  iu  all  proba- 
bility,  allow  him  to  enter  the  trade  at  all,  the 
admission  of  apprentices  being  most  strictly  limited  ; 
or  to  teach  a  man  technical  engineering,  if  he  could 
not  enter  the  engineering  ranks  because  of  his  union  ? 
That  was  a  difficulty  which  had  to  be  faced,  and 
which  no  amount  of  technical  education  had  been 
able  to  overcome  in  Scotland,  where  they  had 
mechanics'  institutes  and  evening  classes  with  what 
might  be  called  extra-mural  professors.  In  England 
there  was  ample  power  for  giving  the  technical 
education  that  was  wanted  by  iJolytechnic  insti- 
tutions, and  trade  schools.  Tlie  fault  lay  in  the 
fact  that  there  was  not  a  demand  for  that  education. 
It  seemed  to  him,  therefore,  that  instead  of  asking 
for  more  money  to  erect  new  centres  of  education 
they  should  din  into  the  ears  of  the  working  man 
that  if  he  ■wished  to  improve  his  knowledge  and 
position  it  was  for  him  to  take  advantage  of  the 
opportunities  already  provided,  and  not  that  more 
opportunities  should  be  provided.     He  knew  of  only 
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one  case  of  a  developed  system  of  teclmical  training, 
and  that  was  in  connexion  with  the  weaving  and 
dyeing  schools  ;  but  in  that  case  they  had  no  trades- 
union  to  deal  with.  He  had  carefully  studied  the 
system  of  technical  education  pui'sned  in  Boston  and 
Philadelphia,  and  had  found  that  as  a  means  of 
teaching  mechanical  work  it  had  great  advantages. 
Lads  who  had  gone  through  a  com-se  of  three  years' 
training  went  out  into  the  world  and  readily  secured 
positions  as  under  foremen,  rising  afterwards  to  be 
foremen  or  managers.  StiU  the  demand  for  technical 
education  even  there  was  by  no  means  what  it  should 
be.  The  Chairman  had  made  a  great  point  of 
military  training,  and  he  fully  agreed  with  him  in 
that.  He  had  had  2.5  years'  experience  of  workmen 
— volunteers  and  non- volunteers — and  he  had  found 
that  the  volunteers  acquired  during  their  few  years 
in  the  ranks  an  amenability  to  discipline  which  the 
others  had  not.  Such  a  man  knew  that  in  order  to 
be  able  to  command  himself  he  must  be  able  to 
obey.  But  an  ordinary  lad  nowadays  seemed  neither 
willing  to  learn  nor  to  obey.  His  chief  object  seemed 
to  be  to  get  into  a  corner  and  evade  doing  his  proper 
work. 

Mr.  F.  J.  Llotd,  after  a  few  sentences  vindicating 
King's  College  against  ISIi-.  Cross's  remarks,  said  that 
the  subject  as  put  before  the  meeting  assumed  that 
State  aid  was  needed,  and  the  only  question  they 
had  to  discuss  was  how  that  aid  could  be  best  given. 
He  regretted  that  that  point  had  not  been  kept  to 
more  closely  by  previous  speakers.  They  might 
talk  as  miich  as  they  liked,  but  Parliament  had  to 
act ;  and  the  only  good  they  coidd  hope  to  do  was, 
if  necessary,  to  show  Parliament  that  they  were  not 
actkig  in  the  right  way.  Jn  the  first  i^lace,  they 
should  separate  from  this  question  the  question  of 
original  research  and  its  endowment.  The  feeling 
of  the  meeting  seemed  to  be  that  any  workman 
could  be  trained  to  do  work  intelligently  if  one 
only  obtained  obedience.  He  had  been  much  sur- 
prised at  the  Chairman's  remark  that  military  training 
gave  intelligent  obedience.  It  gave  no  intelligence 
whatever,  but  it  gave  mechanical  obedience.  We 
had  not  that  military  training  in  England,  and  we 
were  a  race  that  objected  to  obedience.  To  a  certain 
extent  it  was  the  absence  of  primary  education  in 
the  past  and  the  want  of  that  jirimary  education  in 
the  workmen  of  the  present  day  that  caused  workmen 
to  be  so  unamenable  to  rules  and  regulations  laid 
down  by  their  masters;  but  he  believed  that  the 
primary  education  now  and  for  some  time  past 
given  in  England  would  jn-oduce  a  diflferent  class 
of  men  in  the  future,  men  who  would  be  obedient, 
intelligently  and  not  mechanically.  He  quite  agreed 
with  Parliament  that  more  than  mere  obedience  was 
wanted,  whereas  all  that  the  Chainnan  seemed  to 
think  necessary  was  obedience. 

The  Chaiioiax  :  I  said  intelligent  obedience. 

Jlr.  Lloyd,  continuing,  admitted  that  the  Chairman 
had  said  so  ;  but  the  question  was  what  did  he  mean 
by  intelligent  obedience.  If  he  set  a  laboratory 
assistant  to  watch  a  certain  operation,  and  then, 
being  himself  otherwise  occupied  and  forgetting  the 
said  operation,  a  time  arrived  when  something  should 
be  done,  he  would  consider  that  the  man  would 
show  his  intelligence  by  stopping  the  operation, 
and  the  want  of  inteUigence  by  his  quietly  and 
obediently  watching  it  spoil.  He  had  known  that 
to  happen ;  and  it  must  be  so  wherever  technical 
work  was  carried  on.  The  question  was  what 
education  could  the  Government  give.  He  thought 
it  wrong  that  Government  should  educate  those 
who  could  afford  to  educate  themselves.     "^Tiat  was 


wanted  was  that  after  a  man  had  entered  a  trade 

and  had  shown  that  he  possessed  the  mental  capacity 
for  benefiting  by  technical  education,  he  should  be 
put  in  a  position  to  receive  it  at  the  cost  of  the  State. 
Amongst  a  hundred  workmen  who  might  be  excellent 
as  mere  tools  there  would  be  only  a  few  capable  of 
receiving  the  instruction  mentioned  in  the  Bill  as 
indicating  the  views  of  the  Government.  The  aim 
of  the  Bill  was  that  men  who  had  attained  a  certain 
proficiency  in  their  work,  and  who  desired  to  obtain 
in  addition  to  their  technical  skUl  a  knowledge  of 
the  principles  on  which  their  iudusti-y  is  based, 
should  have  an  opportunity  of  obtaining  that 
knowledge  at  the  cost  of  the  State.  If  in  the 
opinion  of  the  members  present  the  Bills  did  not 
give  such  men  that  opportunity,  it  was  for  them 
to  say  by  what  means  it  could  be  given.  But  he 
hoped  that  they  would  not  merely  piill  the  Bill  to 
pieces  and  put  nothing  in  its  place,  as  was  so  often 
done. 

The  Chairman  said,  that  in  fairness  to  himself  he 
must  read  the  conditions  laid  down  in  the  Bill  for 
receiving  technical  education.  He  had  not  a  word 
to  say  against  educating  the  intelligent  foreman ; 
but  the  provisions  of  the  Bill  related  simply  to 
"  anyone  who  can  read  a  passage  from  some  standard 
author,  who  can  write  a  short  theme  or  letter  on  an 
easy  subject,""  whose  "spelling,  handwriting,  and 
comj^osition  "  are  considered  satisfactory,  "  an 
exercise  in  dictation"  being,  "at  the  discretion  of 
the  inspector,  substituted  for  composition " ;  and 
who,  in  arithmetic  can  do  "  fractions,  vulgar  and 
decimal,  simple  proportion,  and  simple  interest." 

Mr.  W.  Lascelles-Scoit,  speaking  as  a  chemical 
manager  of  over  a  quarter  of  a  century's  experience, 
considered  that  the  tendency  of  modern  chemical 
education  had  been  in  the  wrong  direction.  He 
hoped  that  a  lesson  would  be  taken  from  what  was 
now  going  on  in  Germany  and  America,  and  that 
a  woi'kman's  chemical  education  woidd  in  future 
commence  at  the  practical  rather  than  the  theoretical 
side.  He  would,  for  example,  begin  by  teaching  a 
man  how  to  stir  a  mass  in  a  pot  without  doing  any 
damage,  and  then,  but  not  till  then,  would  teach 
him  the  theoretical  considerations  upon  which  his 
work  was  based.  He  agreed  that  it  would  be  of 
great  advantage  to  England  to  have  State  aid  given, 
both  directly  and  indirectly,  for  the  development 
of  technical  education,  provided  that  aid  was  applied 
in  the  right  way.  The  present  time  was,  in  his 
opinion,  peculiaily  suitable  for  the  discussion  of 
this  question,  because  the  newly  constituted  County 
Councils  were  about  to  commence  their  oflicial  woi-k, 
and  this  was  a  field  in  which  they  could  be  of 
immense  practical  use.  It  seemed  to  him  that 
previous  speakers  had  not  paid  sufficient  attention 
to  the  geogi'aphical  aspect  of  the  question  before 
them.  In  one  district  workmen  would  require  to 
be  educated  in  quite  a  difl'erent  direction  to  that  of 
another  district,  and  in  his  opinion,  therefore,  no 
system  of  education  and  no  Parliamentary  Bill  on 
the  subject  would  be  satisfactory  unless  it  was 
administered  by  the  body  best  able  to  judge  of  the 
needs  of  any  particular  district,  namely,  the  County 
Coimcil  of  that  district.  And  fiu-ther,  it  was 
desirable  that  State  aid  should  be  applied  to 
practical  work,  and  not  to  the  theoretical  or 
academical  portion  of  a  man's  education.  This 
latter,  with  the  exception,  of  coiu-se,  of  the  very 
earliest  or  radimentai-y  stages,  might  safely  be  left 
to  be  covered  by  private  scholastic  establishments. 
Another  phase  of  the  question  which  required 
further  consideration  was  that   relating  to   appren- 
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ticeehip.  There  were  symptoms  in  some  directions, 
be  wns  pleased  to  observe,  of  n  return  to  the  olil 
pliin  of  apprenticeships  ;  and  in  his  opinion  no 
sj-steni  of  ediiontion  for  convcitiiip:  raw  lads  into 
skilled  workmen  woiUil  ho  successful,  unless  its 
secondary  or  final  courses  were  supplemented  by  u 
system  of  appi'entieeships.  It  was  in  this  direction 
that  State  aiil  might  well  be  applied,  under  the 
direct  supervision  of  the  County  Councils.  It  had 
been  said  that  there  were  difficulties  in  the  way  — 
that  the  factt)rie8  and  workshops  were  closed  against 
these  raw  hands.  But  that  was  only  a  difficulty  of 
to-day,  and  was  already  showing  signs  of  passing 
away.  He  had  made  inquiries  on  the  subject  in 
various  places,  and  large  manufacturers  and  com- 
panies had  told  him  that  they  were  willing  to  admit 
workmen  and  youths,  provided  they  were  guarded 
in  some  degree  against  hiss  by  having  the  bouotit 
of  their  ( the  workmen's)  services  secured  to  them 
for  some  time.  He  certainly  thought  that  these 
jjoints  should  be  included  in  any  Bill  which  might 
be  brought  forward,  and  in  any  case  he  would  be 
strongly  ojiposed  to  the  perpetuation  of  the  present 
vicious,  "South  Kensington"  mode  of  education, 
and  hoped  for  something  better  and  more  practi- 
cally useful  than  Sir  H.  Eoscoc's  Bill  of  the  previous 
session. 

Mr.  R.  .1.  Frisweli,  thought  that  the  first  thing 
needful  was  to  teach  the  English  nation  to  respect 
science  and  art.  Another  necessity  was  that  the 
upper  classes  in  this  country  should,  as  did  the 
upper  classes  in  Germany,  set  an  example  of  jjlain 
living  and  high  thinking.  Under  the  present 
contlitions  directly  a  man  began  to  make  money, 
whether  by  a  chemical  works  or  other  means,  he 
wanted  to  move  up  into  a  higher  class  of  society, 
and  so  there  was  a  constant  drafting  from  the  ranks 
of  those  who  should  be  the  intelligent  leaders  among 
manufacturers.  In  Germany  they  had  rigid  clas.s 
distinctions,  and  a  chemical  manufacturer  was  proud 
of  becoming  a  good  chemist  and  not  of  being  a 
second-rate  county  magnate.  In  the  same  way  the 
workman  did  not  asjiire  to  step  into  the  class  above 
his,  but  was  content  to"  be  a  thoroughly  good 
workman.  Much  had  been  said  about  the  best  way 
of  carrying  out  technical  education,  but  it  seemed 
to  him  that  the  first  thing  to  be  done  was  to  instil 
these  fundamentals  into  the  nation,  and  then  they 
might  consider  the  other  matters.  Mr.  Lloyd  had 
taken  the  Chairman  to  task  for  attributing  German 
success  partly  to  military  training,  and  had  denied 
that  such  training  would  be  productive  of  intelligent 
obedience.  If  Mr.  Lloyd  had  had  more  experience 
of  chemical  works  than  he  apparently  had  he  would 
hartUy  have  made  that  assertion.  For  before  a 
man  became  a  fit  subject  for  military  obedience  in 
the  usual  sense  of  the  term,  he  had  to  undergo  an 
elaborate  course  of  what  was  truly  technical  educa- 
tion. His  own  experience  of  chemical  works  made 
him  entirely  agree  with  the  Chairman's  remarks. 
The  greatest  nuisance  in  a  chemical  factory  was  the 
man  who  presumed  to  think  for  himself  and  to  raise 
questions  as  to  the  principles  of  the  processes  he 
was  instructed  to  caiTy  out.  The  technical  education 
which  a  workman  required  concerned  only  a  few 
simple  operations,  best  taught  .by  fellow  workers  in 
a  factory.  He  prefened  the  man  who  would  look 
out  for  the  things  he  was  told  to  look  out  for,  and 
do  what  he  was  told  to  do.  As  an  instance  of  the 
results  of  a  man  thinking  for  himself  rather  than 
obeying  orders,  he  might  mention  that  in  the 
laboratory  in  which  he  was  engaged  they  often  had 
tarry  substances  to  clean  oft"  the  apparatus,  some  of 
them  being  soluble  in  sulphuric  acid  and  others  in 


caustic  soda,  and  the  laboratory  man  was  of  oonrse 
instructed  to  treat  them  accordingly.  One  day  ho 
showed  his  power  of  thinlung  for  himself  by 
combining  the  two  substances,  and  announced  that 
he  had  discovered  a  mixture  which  would  bo 
invaluable,  because  it  would  clean  anything,  as  it 
combined  the  properties  of  vitriol  and  caustic  soda. 
That  was  not  the  sort  of  thing  he  desired  to  extend. 
What  ho  wished  to  see  was  that  the  men  whose 
capital  made  them  masters  of  chemical  factories 
should  respect  the  scientific  worker,  and  not  expect 
to  take  a  boy  from  a  board  school,  call  him  a 
"  cliemlst," .'  and  pay  him  30  shillings  a  week.  Such 
as  they  were  not  the  sort  of  men  to  make  England 
maintain  its  lead  in  manufactui-e.s.  If  leaders  of 
industry  would  resjaect  science,  this  country  had 
abundant  means  of  supplying  it,  and  if  not  this,  then 
the  great  continental  schools.  Englishmen  were 
never  slack  to  go  to  other  countries  to  obtain  what 
they  wanted,  whether  sugar  or  brains.  They  had 
had  sufficient  intelligence  in  the  past  to  import 
Hans  Holbein  and  Van  Dyck,  and  an  immense  army 
of  foreign  art  workers,  and  they  could  now  if  they 
chose  get  chemical  brains  either  from  the  schools 
of  this  country  or  from  the  continent.  It  was  not  a 
case  of  insufficient  technical  education,  but  of  an 
insufficient  demand  for  its  possessors  on  the  part  of 
those  who,  though  they  ignored  it,  were  nevertheless 
absolutely  dependent  on  chemical  science  for  the 
creation  and  continuation  of  the  industries  by  which 
they  lived. 

Dr.  H.  E.  Armstrong  saidthat  he  presumed  the  object 
of  the  meeting  was  to  criticise  the  Bills  presented  to 
Parliament  last  session,  with  a  view  to  guiding  any 
future  legislation  ;  but  that  object  appeared  to  have 
been  largely  lost  sight  of  by  the  previous  speakers. 
He  could  not  help  thinking  that  the  Chairman,  in 
his  opening  remarks,  had  been  not  altogether  just  to 
those  who  had  backed  these  Bills,  especially  to  Sir 
Henry  Roscoe.  It  shoidd  be  borne  in  mind  that  the 
gentlemen  in  question  were  practical  men,  possessing 
a  fair  knowledge  of  the  present  state  of  education  in 
the  country,  and  having  a  fair  appreciation,  not  only 
of  what  was  needed,  but  of  the  way  in  which  legisla- 
tion was  conducted  in  England.  He  thought,  there- 
fore, that  they  deserved  somewhat  more  credit  than 
the  Chaii'man  was  disposed  to  give  them.  They 
deserved  credit  for  availing  themselves  of  the  term 
"  technical  education,"  because  they  knew  it  to  be  a 
popular  expression.  If  asked  to  define  that  expres- 
sion, they  would  probably  agi-ee  that  it  was  difficult 
or  impossible  to  do  so,  and  that  the  great  safeguard 
against  harm  coming  from  its  use  was  the  fact  that  no 
two  people  agreed  as  to  its  definition.  That  was  the 
only  justification  for  the  use  of  the  word  in  the  way  it 
was  so  frequently  used  at  present.  Though  not  ex- 
pressed or  implied  in  the  Bill,  and  though  he  had  no 
authority  to  interpret  the  views  of  the  framers,  he 
thought  that  what  they  had  in  their  minds  was  very 
much  what  had  been  indicated  by  Dr.  Gladstone  in 
his  remarks,  and  that  what  they  desired  to  do  was  to 
give  a  wider  system  of  State  education,  with  greater 
latitude  to  those  who  carried  it  out,  so  that  they 
might  teach  something  more  than  the  "three  R.'s," 
and  go  beyond  that  literary  training  which  was  at 
present  in  vogue.  That,  he"  thought,  must  really  be 
their  object ;  and,  however  much  the  meeting  might 
object  to  minor  details,  if  the  Bill  produced  that 
edect,  they  ought  to  do  what  they  could  to  support 
it.  The  outcome  of  any  snch  measiu'e  had  very  little 
to  do  with  what  was  stated  in  the  Bill.  The  success 
wliich  would  attend  the  passing  of  the  measure  must 
depend  on  the  way  in  which  it  was  intei-preted  by 
the  teachers  ;  and  if  teaching  of  the  kind  suggested 
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was  to  be  of  any  value  to  the  country,  it  must  be 
because  proper  views  of  what  were  rational  methods 
of  teaching  prevailed  throughoTit  the  schools.  Sooner 
or  later,  one  result  of  passing  such  a  Bill  must  be 
the  appointment  of  a  skilled  staff  of  ineijectors.  At 
present  the  inspectors  were  all  literary  men,  having 
neither  a  knowledge  of  science  nor  the  faintest 
appreciation  of  its  merits.  If  the  present  system  of 
appointing  inspectors  should  become  modified  by  the 
introduction  of  a  Bill,  such  as  that  before  them,  it 
would  be  a  result  of  great  value.  He  agreed  with 
the  Chairman  that  the  condition  of  the  chemical 
manufactures  of  the  counti-y  would  not  be  materially 
altered  by  gi^'ing  our  workmen  technical  education  ; 
yet  by  rendering  them  more  obedient  we  should  gain 
a  great  deal  ;  and  better  teaching  would  no  doubt 
beget  habits  of  obedience.  For  his  part,  he  hoped 
that  the  military  system,  except  in  the  form  of 
volunteering,  would  never  larevail.  He  had  had 
considerable  personal  experience  of  German  chemical 
works,  and  had  seen  that  the  habits  of  obedience 
referred  to  by  the  Chairman  were  of  much  value. 
Yet,  while  recognising  that  value,  he  thought  that 
there  was  much  tnith  in  Mr.  Lloyd's  remark  that  we 
were  not  an  obedient  nation — and  he  hoped  we  never 
should  be.  He  could  not  help  noticing  that  the 
German  was  becoming  more  and  more  blindly  obedient 
year  by  year,  and  it  struck  him  forcibly  that  original 
"thought  was  being  more  or  less  crushed  out  of  the 
nation  in  consequence.  lu  England,  original  thought 
was  largely  the  outcome  of  the  inherent  disobedience — 
or  rather,  reasoning  obedience  —  of  the  people  :  of 
the  natural  tendency  of  the  Englishman  always  to 
say  "Why  should  I?"  when  told  to  do  a  thing, 
and  yet  to  do  it  sooner  or  later.  The  ijosition  he  took 
up  was  that  if  the  Society  could  suggest  any  minor 
improvements  to  the  in-omoters  of  the  Bill,  let  it  do 
BO.  But  with  regai-d  to  the  question:  "In  what 
direction  is  State  aid  needed  to  assist  technical 
education  in  chemistry  ?  "  the  proj^er  course  had 
been  indicated  by  Mr.  Friswell,  and  liy  the  Chairman 
in  his  first  words.  Chemical  manufactiu'ers  should 
be  made  to  appreciate  the  value  of  chemistry.  If  the 
Government  coxild  compel  every  chemical  manufac- 
turer to  come  forward  and  make  a  confession  of  faith, 
such  as  the  Chairman  had  made,  the  problem  would 
be  solved.  A  certain  amount  of  aid  was  needed, 
especially  in  the  provincial  colleges,  and  the  Govern- 
ment had  announced  their  intention  of  giving  help ; 
but  what  was  most  needed  was  aid  from  the  manu- 
factirrers.  He  wanted  to  see  students  sent  to  the 
colleges.  Although  willing  to  Jo  all  he  could  to 
help  in  this  matter,  he  always  felt  that  at  present  he 
was  in  a  more  or  less  powerless  condition,  not  only 
on  accouut  of  the  number,  but  esiDecially  of  the 
qiiality  of  the  students  of  chemistry.  Most  students 
of  chemistry  were  not  of  a  high  grade.  Chemical 
science  had  not  a  high  reputation,  and  the  conse- 
quence was  that  the  better  class  of  men  took  other 
subjects — the  bar,  medicine,  and  others — which 
offered  better  opjiortunities.  At  present,  therefore, 
chemical  science  did  not  command  a  fair  propoi-tion 
of  the  talent  of  the  country,  and  until  it  got  that 
proportion  little  good  wonld  be  done.  Teachers 
must,  too,  have  the  students  under  their  control  for 
a  longer  time.  At  jiresent  it  was  difficvdt  to  persuade 
parents  to  allow  their  sons  to  stay  three  years  at 
college,  and  at  most  colleges  only  half  that  time  was 
devoted  to  chemistry.  Teachers  were  not  only 
expected  to  turn  out  a  lad  with  a  fair  knowledge  of 
the  principles  of  chemisti-y,  but  also  to  make  him  an 
expert  workman  ;  and  the  result  was  what  might 
be  expected,  either  he  was  tui-ned  out  a  fairly 
efficient  workmen  without  any  proper  knowledge  of 


his  subject,  or  else  with  a  good  understanding  of  his 
subject  and  a  very  slight  proficiency  on  the  analytical 
side.  People  seemed  to  understand  that  it  was 
impossible  to  make  a  man  a  good  engineer  on  the 
theoretical  side  as  well  as  a  competent  workman  in 
so  short  a  time.  An  engineering  pupil  had  to  spend 
a  number  of  years  at  college  to  learn  the  science  of 
his  profession,  and  then  he  spent  three  or  four  years 
at  a  works  in  acquiring  mechanical  proficiency. 
Until  chemical  students  underwent  a  similar  coiurse 
of  training  very  little  progress  would  be  made.  It 
was  that  which  had  made  the  Germans  what  they  are. 
If  one  went  into  a  German  works  of  the  better  class, 
one  found  lots  of  men  who  had  been  at  the  imiversi- 
ties  for  five,  sis,  seven,  or  even  eight  years.  That 
was  the  type  of  mnn  soiight  for  in  Germany  at 
present,  and  not  the  man  who  bad  been  to  a  technical 
school  and  learnt  a  little  bit  of  his  subject,  i.e.,  some 
special  branch  of  technical  chemistry.  He  thought 
that  Mr.  Tyrer  had  made  a  mistake  with  reference  to 
that  point,  because,  after  all,  there  was  no  good  in 
attempting  to  define  the  diflerence  between  a  technical 
chemist  and  a  pure  chemist.  What  was  wanted  was 
to  tui-n  out  men  who  knew  their  subject,  and  who 
were  competent  independent  workers. 

Dr.  DoBBiE  said  it  was  doubtless  known  to  the 
meeting  that  Government  had  already  made  a  small 
experiment  in  the  endowment  of  technical  education. 
He  referred  to  the  vote  of  5,0OOZ.  taken  last  year  in 
aid  of  agi-icultiu-al  education.  The  college  with 
which  he  was  connected  had  ever  since  its  fotmdation 
taken  an  active  jiart  in  the  promotion  of  agricultural 
education,  and  had,  therefore,  been  entrusted  with 
the  application  of  a  portion  of  the  grant.  The 
principle  adopted  by  the  Privy  CoitDcil  was  to  make 
awards  only  to  such  institutions  as  had  done  useful 
work  in  the  way  of  agricidtural  education.  Bangor 
College,  therefore,  had  to  prove  that  it  had  already 
done  good  work  in  that  direction,  and  then  it  was 
allowed  a  small  share  of  the  gi'ant,  iOOl.  The  college 
authoiities  now  aimed  at  i^i'O'^i'^ii'g  a  system  of 
agricultural  education  for  the  whole  of  North  Wales. 
In  the  college  itself  they  attempted  to  give  a  thorough 
education  suitable  for  the  sons  of  wealthy  farmers 
who  could  attend  college  for  two  or  three  yeai-s. 
Their  chief  work,  however,  lay  in  the  agi-iciJtiu-al 
districts.  In  every  such  district  of  North  Wales  they 
had  cstalilished  centres  of  agricultural  education  ; 
they  gave  lectures  to  classes  of  farmers,  and  illustrated 
them  by  experiments  in  the  field  ;  they  had  started  no 
less  than  three  dairy  schools  in  different  parts  of  the 
princijiality.  They  did  not  attempt  to  teach  the 
farmer  how  to  ili-ive  a  plough  ;  but  they  taught  him 
the  scientific  princiides  on  which  he  manured  and 
tilled  his  gi'ouud  and  fed  his  cattle.  As  soon  as  the 
farmers  understood  what  they  aimed  at  it  was  not 
only  possible  to  get  large  and  intelhgent  classes 
together,  but  the  demand  for  such  classes  was  greater 
than  they  coidd  meet.  They  had  given  four  courses 
this  year,  and  the  average  attendance  had  been  from 
80  to  100.  Those  who  attended  were  not  schoolboys, 
but  men  actually  engaged  in  the  practical  operations 
of  farming.  .Many  of  them  farmed  a  large  number  of 
acres  and  had  under  their  conirol  a  large  body  of 
workmen.  They  ^ere  thus,  in  the  words  of  the 
chaiiTuan,  educating  the  "  beads  "  :  those  who  eon-e- 
sponded  to  the  foremen  and  masters  of  owi  factoi-ies 
and  chemical  works.  They  could  do  nothing  for  the 
labourers  ;  they  confined  themselves  to  teaching  the 
farmer  the  scientific  basis  of  his  craft.  In  the  dairy 
schools  they  were  obliged  to  attempt  something 
more  than  this.  They  had  in  the  fii'st  place  to 
teach  the  dairymaids  and  men  something  about  the 
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compoBition  of  milk,  nnd  nbont  the  conclitions  Tinder 
which  Imttfr  iiiiil  cheiRc  of  tlio  lipst  niinlity  ami  in 
tho  hirprcst  ipuintity  could  ho  obtnincil  Iroiii  it.  But 
tliov  luul  found  it  necessary  to  fjo  luitlior  in  this  ease 
aud  prive  instructions  in  tlie  actual  nninipnlation  of 
tho  milk.  This  was  due  to  tho  Imckward  state  of  tlie 
dairy  industry  in  the  prin<'ipidity.  lu  Denmark, 
where  tlio  dairy  industry  liad  been  l)rought  to  a 
higher  pitch  of  perfection  than  in  any  other  cuuntry 
in  the  world,  they  had  iu  addition  to  numerous  and 
excellent  dairy  schools  a  system  of  apprenticeshii) 
under  which  many  dairymaiils  received  their  training  ; 
and  no  doubt  when  the  industry  had  been  generally 
improved  in  tliis  country  that  method  of  training 
would  be  largely  resorted  to.  For  the  jiresent  it  was 
necessary  to  teach  the  practice  as  well  as  the  theory 
in  their  schools.  These  remarks  had  a  direct  bearing 
on  the  question  under  discussion,  tluit  question 
being  as  to  tho  direction  in  which  technii^al  education 
could  host  be  assisted  by  tlie  State.  In  the  case  of 
the  University  College  of  North  Wales  at  ISangor,  tho 
money  was  given  by  the  Privy  C!ouncil  without  any 
restrictions  as  to  its  disposal.  Tlie  Council  had 
satisfied  itself  that  the  college  could  make  good  use 
of  it,  and  know  best  what  were  the  needs  of  the 
particular  district  iu  which  it  was  situated.  The 
grant  was  not  perpetual,  its  continuance  being 
ilependent  on  proof  of  good  work  being  done.  In 
giving  the  money  to  an  existing  institution  possessing 
nearly  all  the  appliances  and  stnft'  for  giving  technical 
education  the  Council  had,  he  thought,  acted  wisely. 
It  had  saved  tho  great  expense  of  erecting  new 
laboratories  and  founding  new  chairs.  He  could  not 
help  thinking  that  the  (piestion  of  State  aid  to 
technical  education  might  be  treated  with  advantage 
in  a  similar  manner  throughout  the  whole  of  England. 
If  the  Government,  instead  of  creating  a  vast  new 
system  of  technical  education  were  to  subsidise  the 
provincial  colleges,  and  leave  them  to  conduct  the 
work  of  technical  education  in  the  way  best  suited 
for  the  district  in  which  they  were  situated,  he  thought 
that  would  be  a  satisfactory  solution  of  the  question. 

Professor  Thorpk  said  that  Dr.  Armstrong  having 
referred  to  tho  gentlemen  who  had  backed  Sir  Henry 
Roscoe's  Bill,  it  ought  in  common  fairness  to  be 
stated  that  so  far  as  training  aud  experience  went 
Mr.  Lawes  Jackson,  whose  name  was  on  the  back  of 
tho  Government  Bill,  should  be  scarcely  less  com- 
petent to  deal  with  such  a  question.  Mr.  Jackson 
in  former  days  jilayed  a  prominent  part  iu  educational 
matters  in  the  town  for  which  he  was  one  of  the 
members,  and  he  was  still  at  the  head  of  a  large 
manufacturing  establishment  there,  which  had  very 
close  relationships  with  applied  chemistry.  With 
respect  to  Mr.  Mactcar's  remarks,  he  must  compli- 
ment him  on  the  ea.sy  way  in  which  time  was 
apparently  dealing  with  him,  for  it  was  nearly 
twice  the  10  years  stated  by  jNIr.  Mactear  since  the 
Technical  College  of  Chemistry  in  Glasgow  was 
created.  In  virtue  of  his  foi-mer  connexion  with 
Anderson's  College,  he  had  had  some  little  experi- 
ence of  the  working  of  the  Young  chair,  and  it  was 
perfectly  true  that,  up  to  tho  present,  it  had  hai-dly 
realised  the  anticipations  of  its  founder  and  his 
friend.  He  was  well  a  ware  of  tho  motives  of  tho 
late  Dr.  James  Young  in  creating  the  chair:  and 
probably  no  man  was  better  qualified  to  form  an 
opinion  as  to  the  kind  of  training  which  a  work- 
man needed  for  success  in  chemical  manufactures. 
Jlr.  Y'oung  was  practically  the  founder  of  a  new 
industry,  and  in  its  development  he  had  no 
traditions  to  guide  him  ;  he  had  to  create  practically 
everything  connected  with  it,  and  much  of  his  success 
was  undoubtedly  due  to  tlie  character  of  the  train- 


ing which  he  had  himself  received  under  Graham. 
^Yith  respect  to  the  Young  chair,  some  of  its  ill- 
success  must  bo  set  down  to  the  want  of  apprecia- 
tion of  such  places.  Although  the  Technical  College 
was  situated  in  the  heart  of  the  chemical  industry 
of  the  ^Vest  of  Scotland,  the  manufacturers  round 
about  had  hitherto  been  singularly  slow  for  some 
reason  or  other  in  taking  advantage  of  tho  oppor- 
tunities offered  to  them  by  its  founder.  It  was  to 
bo  hoped,  however,  that  under  the  recent  reorganisa- 
tion of  the  place  better  results  would  speedily  follow. 
Much  had  been  said  about  tho  uses  of  military  dis- 
cipline as  inculcating  that  spirit  of  obedience  which 
tho  heads  of  great  manut'acturing  establishments 
desire  to  see.  No  doubt  military  obedience  could 
Ijo  cultivated,  but  whether  that  was  tho  exact  sort 
of  obedience  wliich  was  desirable  iu  a  chemical 
works  was  quite  another  matter,  for  such  obedience 
was  only  too  apt  to  become  purely  mechanical. 

Mr.  W.  Lant  C.\kpi:nter  desired  to  reinforce  and 
confirm  Dr.  Gladstone's  remarks  as  to  the  need  of 
State  aid  for  continuation  schools  ;  as  also  the 
absolute  necessity  for  a  larger  and  trained  staft"  of 
inspectors,  as  suggested  by  Dr.  Armstrong.  Some 
sucli  measure  of  Slate  aid  was  very  necessary  for 
workmen  and  others  who  had  not  the  means  to 
spend  the  necessary  time  at  school.  Opportunities 
for  aeipiiriug  such  training  were,  no  doubt,  already 
ofl'ered  liy  the  organisation  at  South  Kensington  ; 
but  those  opportunities  would  be  greatly  extended 
if,  as  he  hoped,  a  Bill  for  establishing  continuation 
schools  should  be  passed  this  session.  Ho  would 
suggest  that  there  was  need  for  State  aid  in  the 
direction  of  founding  a  large  number  of  scholarships 
in  connexion  with  existing  schools,  so  as  to  give 
lads  of  small  means  and  good  brains  the  ojiportunity 
of  devoting  a  sufficient  time  to  getting  a  sound 
scientific  education.  He  desired  to  i^ress  this  latter 
point  very  strongly  indeed.  For  example,  in  the 
highest  grade  of  board  school  at  Birmingham,  where 
the  fee  was  9tl.,  and  a  very  good  commencement  of 
technical  education  was  made  (although  legally  the 
place  was  still  an  "elementary  school "  within  the 
meaning  of  tho  Act),  artisans  who  entered  their  sons 
there  had  to  sign  a  promise  that  they  should  remain 
there  for  three  years.  This  was  found  to  be  a  very 
serious  obstacle,  for  tho  family  not  only  lost  the 
lad's  wages,  but  also  had  to  pay  this  comi^aratively 
high  fee  for  one  individual  among  them.  He  was 
strongly  of  opinion  that  some  system  of  scholarships 
and  biu-saries  iu  connexion  with  our  elementary 
schools  was  one  of  the  most  important  directions  in 
which  State  aid  shoiild  be  given  to  technicaleducation. 

Prof.  R.  Meld  OLA  wishi  d  to  place  upon  record  his 
views  respecting  tho  technical  education  question 
from  the  chemist's  iroiiit  of  view.  He  might  say  at 
once,  that  the  position  taken  by  the  Chaii-man  ofthe 
Section  was  very  similar  to  that  which  he  held.  It 
seemed  to  him  an  extraordinary  anomaly  in  all  pro- 
posed schemes  of  technical  instruction  that  only  the 
elementary  side  of  the  subject  should  be  dealt  with. 
In  chemistry  this  state  of  afl'airs  was  particularly 
deploralde,  because,  in  his  opinion,  it  was  a  subject 
which  admitod  of  no  half  measm-es.  He  failed  to 
see  how  a  smattering  of  elementary  chemistry, 
spread  broadcast  among  tho  boys  in  primary  schools, 
was  going  to  improve  the  chemical  industries  of 
this  country.  He  did  not  wish  to  decry  the  ad- 
vantages of  introducing  elementary  science  into 
primary  school  education,  because  nobody  could 
be  more  alive  than  he  was  to  the  high  value  of 
science  as  a  means  of  mental  training ;  and  he 
should  strenuously  uphold  any  scheme,  by  whatever 
name  it   was   introduced,    which    was  instrumental 
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in  effecting  such  an  introduction  of  science.  The 
point  lie  wished  to  bring  out  ■was,  that  the  chemistry 
•which  it  was  proposed  to  introduce  in  this  way  was  not, 
andcouhl  not  in  any  sense  be  made,  "technical,"  and 
that  it  was  misleading  to  include  such  elementary 
science  under  the  designation  of  ''technical  instruc- 
tion.'" It  might  lead  to  a  desire  on  the  part  of  many 
schoolboys  to  advance  further  in  the  subject  if  they 
possessed  any  natural  aptitude  for  it.  and  in  so  far  it 
might  lead  to  useful  results  ;  but  why  should  the 
subject  be  smuggled  in  with  the  much-abused  word 
"technical "  attached  to  it  ?  It  might  appear  unneces- 
sary to  draw  this  distinction  between  chemistry  in 
the'  early  stage  of  its  elementary  introduction,  and 
the  subsequent  application  of  the  science  to  parti- 
cular branches  of  industry,  when  it  may  then  be  said 
to  become  distinctly  technical.  There  was,  however,  a 
reason,  and  a  very  grave  one,  why  this  distinction 
should  be  proclaimed,  and  it  appeared  to  him  that  the 
chemical  manufacturers  were  the  only  people  who 
could  proclaim  it  authoritatively.  The  reason  for 
this  necessity  was  that  technical  education,  having 
so  largely  caught  the  public  ear,  had  become  almost 
identified  of  late  years  with  purely  elementary  in- 
struction, and  had  thus  diveited  support  from  the 
higher  and  more  truly  technical  education,  by  which 
alone  our  chemical  industries  could  be  promoted. 
In  this  way  the  cause  of  true  technical  education  was 
likely  to  be  injured  by  having  elementary,  and  always 
elementary,  training  pitted  against  it  as  a  rival 
claimant  for  public  support.  The  rivali-y,  if  it 
existed,  as  he  feared  it  did,  had  been  created  by  the 
neglect  of  the  true  thing  and  the  sulistitution  of  its 
shadow.  All  manufactiu-ers  would  allow  that  we  miist 
begin  with  elementary  instniction ;  but  surely  it 
must  be  conceded  that  if  State  aid  is  to  be  given  in 
enabling  boys  at  school  to  acqiiire  a  rudimentary 
knowledge  of  science,  the  more  specialised  applica- 
tion of  that  knowledge  to  industrial  pur[30ses,  which 
could  only  be  taught  at  a  later  period  of  education,  had 
an  equal  claim  to  State  support.  The  elementary 
training  was  useless  so  far  as  the  improvement  of 
chemical  manufactures  was  concerned  unless  means 
were  provided  for  etficiently  converting  that  iirelimi- 
nary  instruction  into  technical  instniction  afterwards. 
The  two  grades  of  instruction  were,  as  it  appeared  to 
him,  so  inseparably  bound  together  that  to  introduce 
the  elementary  grade  only  and  to  call  that  technical 
education  was  an  abuse  of  terms. 

He  feared  that  the  chemical  industries  were  at  a 
disadvantage  in  this  matter  as  compared  with  other 
industries,  because  in  many  technical  subjects  which 
involve  mechanical  principles  only  there  were  nume- 
rous grades  of  training,  each  of  which  in  its  degree 
was  of  use  to  the  man  who  had  received  it,  and  who 
wished  to  make  his  living  by  it.  But  an  imperfectly 
trained  chemist  was  on  the  same  level,  so  far  as 
chemical  manufactiu-ing  was  concerned,  as  the  man 
who  had  received  no  chemical  training  at  all.  He  conld 
speak  from  experience  on  both  sides  of  this  question, 
having  spent  many  years  in  chemical  factories,  and 
tlie  last  few  years  in  imparting  to  students  such 
knowledge  of  applied  chemistry  as  lay  within  his 
power  with  the  means  placed  at  his  disposal.  It  was 
most  imperative  that  the  chemical  manufacturers 
should  declare  their  views,  because  there  could  be  no 
doubt  that  technical  ediication  was  claiming  more 
public  attention  than  it  had  ever  received  before  in 
this  country,  and  there  was  a  danger  of  the  subject 
becoming  identified  with  the  mechanical  industries — 
in  other  words,  with  manual  training  only — unless 
manufacturing  chemists  stated  then-  side  of  the  case. 
With  respect  to  the  practical  apphcation  of  the 
views  he  had  ventiired  to  express,  it  would  l)e  long, 
he  was  afraid,  before   the  requirements  for  really 


effective  training  in  technical  chemistry  were  ade- 
quately recognised  in  this  country.  He  did  not  wish 
to  alarm  legislators  at  this  stage  of  their  etlbrts,  but 
he  had  recently  been  collecting  information  as  to 
the  actual  cost  per  head  per  annum  that  is  considered 
necessary  for  the  thorough  training  of  technical 
chemists  in  continental  schools,  colleges,  and  poly- 
technics. Theresultsshowed  how  miserably  inadequate 
were  the  existing  institutions  in  this  country  to  meet 
such  competition  as  the  continental  establishments 
could  bring  to  bear  against  them.  In  answer  to  the 
specific  question  proposed  for  discussion,  it  seemed  to 
him,  therefore,  that  if  State  aid  is  to  be  given  at  all 
for  the  promotion  of  technical  education  in  chemistry, 
it  should  not  be  confined  to  elementary  schools  only, 
but  should  be  extended  to  existing  institutions,  so 
as  to  enable  the  latter  to  speciahse  in  an  efficient 
manner  the  training  which  is  given  in  the  schools. 
And  not  only  this,  but  if  real  service  is  to  be 
rendered  to  the  chemical  industries  of  this  country, 
the  best  way  of  doing  it  appeared  to  him  to  be  to 
enable  those  students  who  have  shown  real  ability  in 
this  direction  to  continue  their  studies  for  such  a 
period  as  is  necessary  to  turn  them  out  as  really 
efficient  managers  or  foremen  capable  of  superin- 
tending or  conducting  the  manufactiu'e  of  chemical 
products  on  a  scientific  method,  as  distinguished 
from  empirical  want  of  method.  Some  system  of  State 
scholarships  or  capitation  grants  might  serve  the 
pui'pose.  In  order  to  benefit  oiu-  chemical  mannfac- 
tm'ers  it  would,  as  it  seemed  to  him,  be  far  more 
valuable  to  the  nation  in  the  long  ran  to  assist  in  the 
thorough  training  of  the  few  who  have  shown  them- 
selves most  comjietent,  than  to  call  upon  the  State 
to  impart  elementary  instruction  indisci'iminately 
under  the  name  of  technical  education.  Such 
appeai'ed  to  him  to  be  the  requirements  of  the  time 
with  respect  to  the  all-important  question  of  the 
promotion  of  those  branches  of  manufacture  in  which 
chemistry  is  concerned. 

The  CiiAiEMAN  said  that  there  appeai'ed  to  him  to  be 
far  more  unanimity  in  the  opinions  expressed  by  the 
various  speakers  than  was  sliown  on  the  surface.  In 
many  points  in  which  they  difl'ered  it  was  in  expres- 
sion rather  than  in  principle.  Of  coiu-se,  if  the  Bills 
he  had  criticised  were  not  intended  to  promote  the 
objects  actually  expressed  in  them,  that  would  make 
a  great  difference.  And  if  the  British  pubhc  could 
I  be  persuaded  into  thinking  that  it  was  getting 
'  technical  education  when  it  was  really  getting  common 
i  sense,  it  might  be  desirable  to  let  matters  take  that 
I  coui-se.  He  could  assui-e  Dr.  Gladstone  that  he 
heartily  agreed  with  him  as  to  the  principles  of 
education.  It  appeared  to  him  that  the  meeting  was 
tolerably  unanimous  on  two  points:  (1 1  that  in  elemen- 
tary schools  there  was  great  need  of  more  practical 
teaching ;  and  1 2  i  that  as  far  as  chemistry  was 
concerned,  advanced  education  was  needed  rather 
than  special  training  in  elementary  schools.  He  was 
as  anxious  as  any  one  to  give  the  workman  who  had 
brains  a  chance  of  rising  ;  for  the  most  learned  and 
valuable  men  that  England  had  produced  had  not 
always  come  from  the  highest  classes  of  society.  But 
what  he  dreaded  was  that  a  vast  amount  of  public 
money  might  be  wasted  in  a  vain  attempt  to  teach 
every  lad  in  England  what  they  were  pleased  to 
call  "technical  education.  To  bring  the  discussion 
to  a  practical  conclusion,  therefore,  he  would  move 
the  following  resolutions  : — 

(1.)  That  in  elementary  schools  thei'e  was  great 
need  of  more  practical  training. 

(2.)  That  advanced  education  in  chemistry  is 
needed  rather  than  special  training  in 
elementai'y  schools. 
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Mr.  Lascelles-Scott  seoonJed  tlie  resolutions,  but 
8ugj?ostocl  thnt  the  disoussiou  thouUl  l)e  mljonruod 
until  the  iippeaniuce  of  the  Bills  iu  the  imi)rt)ved 
form  iu  which  they  were  to  be  iutroiluoed  this 
session. 

The  Chairman  having  pointed  out  that  the  dis- 
cusaion  was  for  the  guidance  of  the  Coimcil  iu  case 
necessity  for  action  should  arise— 

Mr.  F.  EvtitsiiEi)  moved  as  nn  nm(>iidmont :  "  That 
in  no  ilireotion  is  State  aid  uoedod  for  teeliiiical 
education  in  chemistry."  He  wished  to  point  out  that 
there  had  been  no  attempt  made  by  the  geutlemon 
who  had  advocated  teclmical  education  to  show  that 
luiy  of  the  inchi-stries  of  the  country  were  langui.shiug 
for  wiuit  of  it ;  that  there  was  any  great  scarcity  of 
chemists ;  or  that  if  tliere  was  a  scarcity  such 
chemists  could  not  be  imported  from  Germauy. 
The  great  variety  of  opinion  expressed  at  that 
meeting  was  in  itself  a  strong  reason  against  any 
form  of  State  aid.  If  such  aid  were  given,  it  would 
necessai'ily  be  on  some  Tiuiform  plan,  and  that  would 
interfere  with  those  individual  experiments  in  educa- 
tion which  were  now  proceeding  in  various  directions. 
He  tiiought  that  tliere  was  much  force  in  Sir  Lyon 
Playfair's  remark  in  a  recent  article  on  this  subject 
(so!  "  the  Nineteenth  Century  "  for  last  September) 
that  it  is  very  much  better  that  iliilerent  towns  in 
different  parts  of  the  country  should  work  out  their 
salvation  in  their  own  way  tlian  that  we  should  have 
one  uniform  system  dictated  from  a  central  body. 
Uniformity  would  uecossarily  result  from  State  aid. 
[Cries  of  No,  no]  It  seemed  to  him  that  manufac- 
turers ought  individually  to  be  the  best  judges  of 
the  kind  of  chemists  they  required,  and  that  their 
demand  ought  to  determine  the  supjily.  If  the 
mnmifacturer  offered  a  good  price  for  a  good  chemist 
that  chemist  would  be  forthcoming  without  State  aid. 
In  support  of  that  view  he  I'eferred  members  to 
Lord  .Armstrong's  articles  in  the  "  Nineteenth 
Centiu-y  "  of  July  and  November  last.  It  ought  also 
to  be  clearly  borne  in  mind  that  in  supplying 
chemists  for  manufactiucrs  the  State  would  be  aiding 
one  particular  class  of  capitalists  at  the  expense  of 
the  general  body  of  tax-payers,  and  that  would  be  a 
protective  measure,  equivalent  to  gi^-iug  a  bounty 
ou  the  products  of  the  manufacturer.  If  this  were 
thoroughly  realised  by  English  manufacturers,  who 
were  an  independent  and  self-supporting  class,  he 
thought  they  would  be  the  Urst  to  repudiate  the 
notion  that  they  required  such  assistance.  For  these 
reasons  he  considered  tho  meetiug  was  not  prepared 
to  say  that  any  State  aid  whatever  was  I'equired  for 
the  technical  education  of  chemists. 

Mr.  Bkutram  Bloi  XT  seconded  the  amendment, 
which  was  then  put  to  the  meeting  and  negatived  by 
a  show  of  hands. 

The  CiiAiKMAN  then  put  the  first  resolution,  which 
was  carried  by  a  largo  majority. 

The  second  resolution,  after  some  further  remarks, 
was  modified,  and  carried  in  the  following  form  : — 
That   as  far   as  technical  chemistry  is  concerned 
advanced  education  is  needed  rather  than  special 
training  in  elementary  schools. 
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DR.  F.  IIURTER    IN   THE    CUAIR. 


DISCUSSION  ON  TECHNICAL  EDUCATION 

IN  CHEMISTRY. 

At  the  ordinary  meeting  held  at  University  College, 
Brownlow  Street,  Liverpool,  on  February  6th,  1889, 
Dr.  Hurter  in  the  chair,  a  discussion  of  the  question, 
" /»  what  direction  is  State  aid  needed  to  assist 
Technical  Education  in  Chemistn/  i"'  resulted  in 
passing  the  following  resolution,  proposed  by 
Mr.  E.  K.  Muspratt,  seconded  by  Mr.  E.  Carey,  and 
carried  with  two  dissentients  : — 

ll'solution. — That  this  meeting  is  of  opinion  that 
it  is  not  desirable  to  introduce  special  technical 
instruction  in  elementary  schools,  but  that  it  is 
desirable  that  power  should  Ije  granted  to  s<^hool 
boards  or  other  local  authorities  to  supplement  the 
ordinary  course  of  elementary  education  by  a  course 
of  secondary  educatiou  extending  from  the  12th  to 
the  16th  year,  such  educatiou  to  embrace  the  techni- 
cally important  sciences  (as  defined  in  the  Bill 
introduced  on  the  10th  February  1888  by  Sir  Henry 
Boscoe  and  others )  and  modei-u  "languages. 

Secondly,  by  eudowiug  chairs  of  technical 
chemistry  and  allied  subjects,  viz.,  sxich  as  technical 
physics  aud  engineering,  fm-uished  with  the  requisite 
staff  of  assistants  at  the  various  universities  aud 
colleges,  possessing  good  laboratories,  and  by  ex- 
tending laboratory  accommodation  so  as  to  permit  of 
technical  practice. 

An  amendment  was  proposed  by  Mr.  J.  W.  Kynas- 
tou,  and  seconded  by  Mr.  B.  Kershaw,  but  uo  one 
voting  in  its  favour  except  the  mover  and  seconder, 
it  was  lost     The  amendment  was  : 

"  That  it  is  undesirable  to  request  State  aid  on  the 
linos  of  the  resolution  proposed." 

Condensed  Repoki  of  tue  Di.scdssion. 
The  Chairman,  Dr.  Huiiter,  introduced  the  subject 
by  reading  from  the  two  Bills  dealing  with  technical 
education  such  portions  as  indicated  what  the  pro- 
moters meant  by  technicitl  education.  He  showed 
that  the  kind  of  education  advocated  by  Sir  Henry 
Roscoe's  Bill  was  essentially  that  known  in  Switzer- 
land and  Germany  as  secondary  or  "  real  "  education. 
He  then  quoted  from  Professor  Lunge's  paper  on 
technical  education   of    chemists,   those  portions  in 
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■which  he  (Professor  Lunge)  expressed  his  opinion 
that  the  beat  preparatory  education  for  the  technical 
chemist  'W'as  that  obtained  in  the  "  Keal  Schulen  "  of 
Switzerland  and  Germany  and  preferable  to  the 
so-called  humanistic  or  classical  education.  Professor 
Lunge  was  himself  at  one  time  manager  of  works, 
and  was  now  the  head  of  the  chemical  department  of 
the  Swiss  polytechnic  school  in  Zurich,  and  therefore 
■well  qualitied  to  form  an  opinion.  Dr.  Hurtpr  then 
explained  the  Swiss  system  by  means  of  tliagrams. 
He  showed  that  there,  elementary  education  as  a 
complete  course  was  neither  better  nor  worse  than 
that  given  in  English  board  schools.  He  was  of 
opinion  that,  considering  the  early  age  of  the  pupils 
and  the  hmited  time  from  the  sixth  to  the  fourteenth 
year,  nothing  but  ■what  was  now  taught  could 
possibly  be  taught,  and  he  did  not  think  that  the 
ordinary  laboiurer  wanted  more. 

He  then  dealt  with  secondary  or  "real "  education, 
■which  was  open  to  all  who  by  pi-evious  ability  and 
by  passing  examinations  had  shown  themselves 
capable  of  receiving  a  higher  education  ■with  advan- 
tage, and  he  expressed  his  conviction  that  State  aid 
would  be  best  applied  to  the  promotion  of  technical 
education  in  chemistry  by  establishing  good  second- 
ary schools,  which  would  provide  a  higher  class  of 
education  for  the  better  class  of  woi'king  men  and 
artizans,  and  form  a  good  jsreparatory  course  for 
colleges.  He  also  advocated  State  aid  for  the 
endowment  of  technical  chairs  at  the  various  colleges, 
so  as  to  obtain  some  of  the  advantages  of  the 
continental  polytechnic  schools. 

Mr.  E.  K.  MusPKATT,  in  proposing  the  resolution, 
said  :  That  before  mo-ving  the  I'esolution,  he  wished 
to  say  that  he  agreed  entirely  with  Dr.  Hiu'ter  that 
it  was  not  possible  for  chemical  labourers  to  receive 
a  better  education  than  was  now  given  in  good 
elementary  schools,  and  it  had  been  the  experience 
of  Switzerland  and  Germany,  nations  which  had 
most  exjserience  in  education  matters,  that  it  was 
impossible  to  teach  much  more  than  those  subjects 
which  were  indicated  on  the  diagram.  The  great 
want  in  England  was  an  efficient  secondary  education, 
and  as  regards  chemists,  he  thought  all  of  them  were 
aware  that  the  princiijal  complaint  was  that  they 
were  deficient  in  a  good  high  class  secondary 
education  He  was  speaking  of  youths  who  had 
gone  into  such  colleges  as  Owens,  and  attended  the 
chemical  classes,  and  who,  when  they  left  the  college, 
knew  just  a  little  chemistry  and  nothing  at  all  of 
other  subjects.  The  reason  seemed  to  him  to  be 
that  the  colleges  received  the  students  too  badly 
prepared,  and  he  thought  that  both  Mr.  Watson 
Smith  and  Dr.  Campbell  Brown  would  admit  that 
their  students  frequently  came  badly  preijared. 
(Dr.  Cami^bell  Brown:  "Often  not  prepared  at 
all.")  The  only  remedy  for  this  state  of  things 
was  to  improve  secondary  education.  He  was  very 
glad  Dr.  Hiu-ter  had  referred  to  Professor  Lunge's 
opinion,  as  that  gentleman  had  experience  both 
as  a  manufactui'iug  chemist  and  as  the  head  of  the 
chemical  department  of  the  polytechnic  school  of 
Zurich,  and  had  better  opportunities  of  learning 
what  was  required  than  any  mere  manufacturing 
chemist.  Though  there  were  eminent  chemists,  such 
as  Professor  Hofmann,  who  thought  that  gymna- 
sium education  (classical  education)  -was  jireferable 
to  "real  "  education,  he  (Mr.  Musijratt)  was  inclined 
to  agree  with  Professor  Lunge,  who  had  special 
technical  knowledge.  He  thought  it  was  most 
important  for  technical  chemists  that  they  should 
have  the  "  real  "  education,  because  mathematics 
formed  such  an  important  element  in  that  education. 


Then  as  regards  the  higher  education  for  those 
who  wished  for  it,  he  thought  that  such  institutions 
as  Victoria  University  ought  to  jDro'vide  as  thoi'ough 
a  training  as  the  polytechnic  schools  on  the  continent. 
(He  theu  moved  the  resolution  given  on  page  335.) 
Of  coiirse  the  wording  of  that  resolution  might  be 
altered,  but  it  fairly  expressed  the  ideas  which  their 
Chairman  had  endeavoured  to  impress  upon  them, 
and  in  which  he  entirely  concurred.  By  the  endow- 
ment of  chairs  of  technical  chemistry  and  allied 
subjects,  they  meant  that  a  thorough  education  for 
chemists  must  include  something  more  than 
chemistry — it  must  include  higher  mathematics, 
engineering  and  physics,  as  a  matter  of  course,  He 
maintained  that  it  was  impossible  for  one  professor 
to  teach  the  higher  branches  of  chemistry,  educate  a 
man  practically  for  higher  research,  and  put  him  at 
the  same  time  through  a  course  of  technical  chemistry. 
In  the  Polytechnic  School,  of  which  Professor  Lunge 
was  the  head,  there  were  many  professors  of 
chemistry ;  there  ■were  two  head  professors,  one 
for  theoretical,  and  the  other  for  applied  chemistry  ; 
they  had  each  perfectly  fitted  laboratories,  and  the 
same  system  existed  in  all  the  polytechnic  schools 
on  the  continent.  In  many  cases  they  would  find 
pi'ofessors  for  special  branches  of  chemistry,  such  as 
agricultiu-al  chemistry,  &c. ;  indeed  it  was  impossible 
to  embrace  in  one  professorship  all  that  was  required 
by  technical  chemists.  He  thoiight  that  the  colleges 
would  have  to  be  aided  to  a  considerable  extent,  for 
they  were  not  likely  to  get  sufficient  endowments 
from  private  means.  If  they  had  to  compete  ■with 
the  better  educated  nations  on  the  continent  in 
technical  chemistry,  they  must  have  more  aid  given 
to  higher  education  by  the  State. 

Mr.  E.  Cakey  seconded  the  resolution,  and  read  a 
note  from  Mr.  Norman  Tate  to  the  effect  that  he 
(Mr.  N.  Tate)  had  read  the  resolution  and  fully 
agreed  with  it,  but  thought  it  should  be  understood 
that  technical  chenvistry  included  certain  other 
subjects  besides  chemistry,  such  as  engineeiing, 
building  construction,  machine  construction,  &c. 
]\Ir.  Carey  thought  that  was  generally  understood. 
He  expressed  liimself  gratified  with  the  account  the 
Chairman  had  given  of  the  educational  system  in 
Switzerland,  and  wished  they  had  some  such  system 
in  England.  He  remarked  how  the  people  here 
seemed  to  grudge  the  money  spent  upon  education, 
which  amounted  to  some  six  millions  per  annum, 
whereas  the  United  States  of  America  spend  18 
millions.  He  did  not  think  that  technical  instruction 
should  be  attempted  in  elementary  schools,  nor  that 
ordinary  chemical  labourers  or  fumacemen  would  be 
any  the  better  labourers  or  fumacemen  if  they 
possessed  scientific  knowledge. 

Better  means  of  instruction  were,  however, 
urgently  requu-ed  for  managers  and  proprietors,  and 
such  means  should  be  provided  from  the  general 
taxation  of  the  country. 

Mr.  Watson  Smith  entirely  concurred  itvith  the 
account  the  Chairman  gave  of  the  educational  system 
of  Switzerland,  and  spoke  of  the  excellent  text-books 
of  science  used  in  the  Swiss  elementary  schools. 
The  views  regarding  the  education  of  workmen, 
expressed  at  this  meeting,  seemed  to  be  shared 
elsewhere  by  the  Sections  of  the  Society.  An  attempt 
to  give  a  technical  education  to  workmen  would  be  a 
mistake ;  a  sound  basis  of  elementary  theoretical 
education  was  all  that  could  be  hoped  for  in  the  time 
at  disposal. 

He  then  spoke  of  the  various  institutions,  such 
as    the    Science    and    Art    Department,    the    City 
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Guilds  of  London,  -with  the  teehnioal  education  tliey 
afforded,  and  the  defofts  aud  failuios  to  which  thoy 
wort'  liiil)le,  and  made  suggostious  for  thoir  improvo- 
mout. 

Mr.  .1.  W.  Kv.\.\STON  had  piven  much  thonp;ht  and 
nttoutiou  to  this  quostiou  of  teehuicnl  odnontion,  nud 
had  arrived  at  coucUisions  which  dilVorcd  greatly 
from  those  expressed  by  previous  speakers.  It 
struck  him  as  oirious  that  they  sliould  be  asked 
to  adopt  a  resolution  reijuestiug  State  aid  for 
technical  education,  while  at  the  same  time  the 
Chairman  had  told  them,  and  all  the  speakers  in 
the  debate  agreed  with  it,  that  the  working  man 
must  be  excluded  from  the  benefit  of  such  education. 
Was  it  reasonable  to  suppose  that  rarliameut  would 
consent  to  the  application  of  general  taxation  in  aid 
of  a  scheme  from  the  benefits  of  which  the  great 
bulk  of  the  ratepayers  were  to  be  excluded  P  In 
other  words,  it  was  proposed  to  raise  taxation  from 
the  lower  classes  for  the  benefit  of  those  in  a  higher 
spliore.  He  did  not  lilve  to  move  an  amendment 
as  he  considered  it  would  be  a  gi-eat  advantage  if 
professors  of  technical  chemistry  were  appointed  in 
tlie  various  manufacturing  ccutr<!s,  but  he  felt  that 
the  cost  should  be  borne  solely  by  those  who  were 
to  be  benefited  by  the  instruction.  He  quite 
agreed  with  Mr.  Cai-ey  that  a  workman  at  a  suitable 
furnace  would  produce  no  better  saltcake  if  he  knew 
that  the  formula  of  sulphate  of  soda  was  N:;SOj,  and 
he  was  satisfied  that  all  that  was  necessary  to  regain 
and  maintain  the  supremacy  of  our  manufactures 
was,  that  the  operations  should  be  directed  and 
controlled  by  men  more  thoroughly  educated  for 
the  work.  In  this  country  a  man  without  any  special 
knowledge  of  the  scientific  principles  involved  would 
often  become  a  chemical  manufacturer,  though  quite 
unable  himself  to  control  such  a  manufacture,  and 
was  often  not  careful  to  place  men  in  chai'ge  who 
bad  specially  qualified  themselves  to  occui^y  such 
a  position,  and  indeed  had  often  little  or  no  sympathy 
with  men  of  scientific  attainments.  He  concluded 
by  moving  the  following  amendment : — 

"  That  it  is  uudesiraljle  to  request  State  aid  on  the 
linos  of  the  resolution  proposed." 

Jlr.  Keushaw  seconded  the  amendment.  He 
agreed  with  Mr.  Kynaston's  views.  He  admitted 
that  foremen  would  be  Ijetter  able  to  discharge 
their  duties  if  they  had  technical  instruction.  He 
thought  it  would  be  bettor  to  give  them  this 
instruction  only  after  they  had  shown  their  fitness  as 
foremen  by  possession  of  such  qualities  as  reliability, 
truthfulness,  and  steadiness. 

Dr.  J.  Campbkll  Bkown  opposed  the  amendment 
on  the  ground  that  State  aid  for  technical  education 
was  not  taxing  one  class  for  the  benefit  of  another, 
but  was  taxing  tlie  whole  community  for  the  benefit 
of  the  whole.  If  State  aid  were  given  in  the  absence 
of  sufficient  aid  from  other  sources  to  promote  the 
edticatiou  necessary  to  enable  chemical  industiy  to  be 
carried  on  as  well  as  or  better  than  in  other  countries, 
that  would  not  be  benefiting  one  class  at  the  expense 
of  the  whole,  b<it  it  would  be  benefiting  the  whole  at 
the  expense  of  the  whole  community.  He  suggested 
that  the  resolution  should  include  other  subjects 
besides  technical  chemistry,  and  should  also  provide 
for  assistants  to  the  professors  for  whom  State  aid 
was  needed  quite  as  much  as  for  professors.  He 
referred  to  the  Massachusetts  Technical  College, 
where  they  had  17  teachers  of  engineering,  1.5  of 
chemistry,  and  seven  of  physics,  not  at  all  too  many  ; 
be  did  not  think  Massachusetts  was  a  greater  place 
than  Lancashire.  They  wanted  efficient  a.ssistants 
if  practical  teaching  were  to  be  carried  out  properly. 
He  entirely  supported  Mr.  JIuspratt's  resolutions. 


Mr.  W.  P.  Thompson  said  that  Mr.  Kynaston  had 
spoken  of  it  being  unfair  that  one  cla.ss  should  benefit 
more  than  another  from  State  aid,  but  nearly  all  the 
public  money  now  voted  for  education  had  been 
spent  on  the  lower  clas.ses.  The  middle  classes  par- 
ticularly wore  handicapped  by  having  to  pay  rates 
towarils  supporting  schools,  wliile  they  were  obliged 
to  send  tlieir  children  to  private  schools.  He  did  not 
thiidc  tliat  the  very  lowest  class  did  pay  the  largest 
amount  of  taxes,  and  in  any  case  it  was  oidy  fair  that 
some  of  the  crumbs  of  the  (lovernment  should  go  to 
the  other  class  that  had  to  pay  taxes  as  well  as  the 
lower  class,  and  secondary  education  was  helped  less 
by  (lovorument  tli.in  any  other. 

Dr.  HuHTER  said  the  reasons  which  Mr.  KjTiaston 
had  urged  against  State  aid  were  selfish.  A  good 
State-aided  secondary  education  shoidd  of  course 
bo  open  to  all.  The  Swiss  woidd  not  have  such  a 
good  system  of  education  if  it  wore  not  State  aided  : 
indeed,  it  was  entirely  free  education.  The  working 
men  benefited  quite  as  mtieh  l)y  the  proficiency  of 
the  upper  classes  in  any  particular  industry  as  those 
classes  themselves.  ]\Ir.  Kynaston's  argument,  that 
it  was  the  proprietors  who  should  be  better  educated, 
was  an  ai-gument  for  the  establishment  of  secondary 
schools.  Where  otherwise  were  they  to  get  this 
better  education  ?  As  regarded  Mr.  Kershaw's  views 
that  education  should  be  given  to  foremen  after  they 
hail  entered  upon  the  duties  of  foremen,  he  thought 
it  would  then  be  too  late.  The  knowledge  should  be 
available  when  they  entered  on  such  duties. 

Mr.  E.  Cauev  hoped  his  remarks  had  not  been 
misunderstood.  He  would  give  every  facility  to 
working  men  to  better  their  position  and  to  increase 
their  culture  and  happiness  by  knowledge.  He 
merely  intended  to  convey  his  opinion  that  technical 
education  would  not  be  of  advantage  to  a  laboiu'er  as 
a  labourer,  and  that,  therefore,  such  insti'uction  need 
not  be  given  in  elementary  schools. 

Mr.  E.  K.  MusPEATT  drew  attention  to  the  fact  that 
the  question  of  the  Council  was  entirely  lost  sight  of 
by  Mr.  Kynaston.  The  question  Mr.  Kynaston  was 
discussing  was  a  political  one.  viz.  :  whether  it  was 
desirable  to  aid  higher  education  by  State  grants. 
Mr.  Kynaston  was  of  opinion  that  it  was  not.  The 
experience  of  England  had  shown  that  elementary 
education  had  not  come  np  to  the  level  of  elementary 
education  on  the  continent  imtil  the  State  con- 
tributed to  that  education.  Then  when  it  was  foimd 
necessary  to  spread  an  idea  of  science  among  the 
people,  the  State  again  gave  its  aid  through  the 
Science  aud  Aii  Department.  There  was  not  now  a 
civiUsed  country  in  the  world  that  did  not  contribute 
State  funds  for  education.  In  democratic  coimtries, 
such  as  America  and  Switzerland,  the  people  were 
content  that  State  money  should  be  directed  towards 
higher  and  technical  education.  But  the  question 
which  they  had  to  decide  that  evening  was  only 
in  what  du'ectiou  the  State  could  assist  technical 
chemistry  ;  they  liad  not  to  indicate  the  source 
whence  the  State  should  get  the  money  ;  all  they  had 
to  do  was  to  say  in  what  manner  State  aid  could  best 
be  given. 

Mr.  Kynaston  and  Mr.  Keesiiaw  shortly  replied. 
The  CuAiRMAN  then  put  the  amendment.      Only 
the  mover  and  seconder  voted  for  it,  all  the  other 
members  against. 

On  the  resolution  beiug  put,  all,  with  the  exception 
of  the  mover  and  seconder  of  the  amendment,  voted 
for  it 
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DR.  BAILEY,  F.C.S.,  IN  THE  CHAIK. 


DISCUSSION  ON  TECHNICAL  EDUCATION 
IN  CHElNnSTBY. 

The  CuAiiiMAX  :  I  have  been  called  upon  at  a 
momeut's  notice  to  take  the  chair  in  the  absence  of 
Dr.  Sohunck,  and  the  chief  business  on  the  agenda  is 
a  discussion  in  order  to  elicit  opinion  on  the  question 
"In  what  direction  is  State  aid  needed  to  assist 
technical  education  in  chemistry?"  The  Council 
has  brought  this  subject  before  the  different  Sections 
for  discussion  in  order  that  any  steps  which  may  be 
taken  later  on  will  have  more  weight  than  they  other- 
wise would.  The  particular  view  before  us  is  in 
what  direction  is  State  aid  desii'able  or  even  (I 
suppose)  undesirable  in  advancing  technical  educa- 
tion. You  are  all  aware  that  Bills  have  been  brought 
before  Parliament,  and,  as  far  as  my  own  feeling  is 
concerned,  I  rejoice  that  they  have  fallen  through, 
as  they  were  quite  incomplete  and  inadequate  to 
deal  with  the  (piestion.  A  grave  mistake  was  made  in 
the  Bill  in  regarding  technical  education  as  a  matter 
to  be  dealt  with  by  oiu-  elementary  schools.  No 
greater  mistake  could  have  been  made.  If  anything 
is  to  be  done  in  this  direction  it  must  be  done  in  the 
way  of  erecting  first  in  one  great  centre,  and  after- 
wai-ds  in  others,  thoroughly  efficient  technical  schools. 
^  We  do  not  want  our  school  boards  imbued  with  tech- 
nical education,  but  what  is  required  is  a  jilace  where 
our  chcTtiists  can  receive  a  thorough  and  efficient 
technical  education  in  their  special  subjects.  If  such 
an  institution  can  be  set  up  in  Manchester,  other 
towns  will  soon  follow  the  example.  Whether 
Government  should  be  asked  to  assist  in  this  matter 
or  not  is  a  question  to  be  considered  to-night.  One 
method  of  securing  a  satisfactory  solution  of  the 
question  is  to  enlist  the  assistance  of  those  who  are 
actually  engaged  in  the  work  of  technical  education, 
and  to  give  them  a  hand  in  framing  the  Bill.  Insti- 
tutions should  be  established  in  different  centres  suited 
to  the  special  trades  and  industries  of  the  district. 
For  instance,  Manchester  would  requh-e  something 
different  from  Liverpool  or  Bii-mingham,  and  the 
proper  way  to  solve  the  problem  would  be  to  form  a 
guild  of  chemical  manufactiu'ers  in  conjunction  with 
existing  educational  Ijodics  with  a  board  of  reference 
in  Loudon  similar,  in  its  relations  to  the  Local 
Government  Board,  to  boards  dealing  with  other 
matters. 


Mr.  Watson  Smith  :   In  the  first  place  the  term 
"  technical   education "    has   gradually  been    made 
to  cover  so  much,  because  bo  Httle  understood,  and 
therefore  applied  to  one  thing  by  one  man,  and  to 
another  thing  by  another,  that  at  last  it  is  indeed 
hard  to  say  what  education  is  not  technical.     The 
work    of    the    Science    and    Art    Department,    for 
example,  is  brought  under  this  category,  and  we  find, 
in  one  typical  instance  that  occiu's  to  me,  a  noble  build- 
ing erected  as  a  technical  college  ;  but  in  that  building 
the  work  of  education  done  by  the  science  and  art 
master  is  in  preparing  his  students  to  pass  the  South 
Kensington   examinations,   just   as  they   might    be 
prepared  in  our  central  board  school  in  Deansgate. 
True  there  are  technologists  also  there,  but  they  are 
subordinate  to  the  South  Kensington  master,  who  acts 
as  principal  of  the  said  college,  and  who,  rather  than 
his  best  pupils  should  go  to  the  technical  masters 
proper,  strives  to  induce  these  pupils  to  work  for 
higher  passes,  or  go  in  for  national  scholarships  at 
South   Kensington.      The    pupils   working  for  the 
South  Kensington  examinations  are  not  undergoing, 
strictly   speaking,    technical   education.      They  are 
laying  an  educational  basis  for  the  reception  of  it 
rather,  and  it  is   the  recognition   of   this  fact  that 
has  led  the  authorities  and  examiners  of  the  City 
Guilds  of  London  Institute  to  insist  that  a  candi- 
date  for  their    full    certificate    in    any  branch  of 
technology    should    fu-st    obtain    passes   in   certain 
science  subjects  of  the  Science  and  Ai-t  Department. 
Suppose  a  student  of  the  Science  and  Art  Depart- 
ment has  gained  a  national  scholarship,  why  should 
he  be  obliged  to  go  to  the  Normal  School  of  Science 
to  work  it  out  ?     Why  should  he  not  be  allowed  to 
go,  if  he  so  desire,  to  some   other  college  of  good 
standing,   or  some  technical  college  ?     In  the  case 
of  the  college  to  which  I  referred,  why  should  not 
the  student,  if  he  so  choose,  work  out  his  scholar- 
ship   in    the    technological    department  P      Seeing 
that   the   education  of  this  coimtry  as  regards  the 
branches   fundamental  to   technical    instruction    is 
so   much    in    the  hands    of   South    Kensington,    I 
see    grave   difficulties    in    the   way   of  giving   true 
technical   education    as  a   finishing  course    in    the 
future  technical  institutes  and  colleges.  Two  circum- 
stances will  prevent  any  but  the  "base  residuum," 
so  to  speak,    of    the  Science  and  Art   Department 
students  fi'om  entering  the  technical  colleges.     (1.) 
The.y  will  be  persuaded  by    their  science   and  art 
master  to   keep    with   him,    if  worth    retaining    at 
all,    to   earn  more   grants   for  him,    more  honoiu's 
for  themselves,    and   haply    a    national   scholarship 
to   be  held  at   South   Kensington.     (2.)    They    are 
natiu-ally    tempted    by   the    brilliant   chances  held 
out,   and   if  they   do  not   get  the   scholarship   they 
will  at  least  get  high  passes,  and  so  make  up  their 
teacher's  income.     But  let  them  get  to  South  Ken- 
sington   and   what    do    they    learn  ?      To    become 
scientists  rather  than  technologists,  more   probably 
to   become   teachers.     In  some  respects  it  is  good 
that  the   teachers   should   be  paid  by  results,  and 
doubtless  the    Science   and    Art    Department    has 
done  grand  work  ;  but  there  is  a  dark   side,  as  I 
suppose  there   always    is,    in    the   mere   strenuous 
effort  to  pass  examinations.     Such  education  is  apt 
to  be  very    one-sided ;    however,    that  is    not    my 
point  just  now.     My  question  now  is :  What  should 
the    Government    do    in    the    way    of   aid  ?      The 
reply  is  :  Authorities  appointed  by  Government  first 
organised  the  South  Kensington  scheme  of  science 
and  art  examinations,  let  them  now,  disciiminating 
between  educational  foundation  and  the  superstruc- 
ture to  be  erected  upon  it,  balance  the  one   with 
the  other,  let  them  take  hold  of  the  subject  of  true 


Muy  31. 1889.J       THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


339 


teclmical  education  with  the  teolmological  subjects 
involved,    nnd    eo-ordiuiito    the    one    scheme   with 
the  other.    At  nil  events,  let  them  so  balance  mutters 
that  the    national   siholnrships,   &c.   may  not  only 
be  held  at  South  Kensington  but  at  other  colleges, 
and    especially    technical    colleges    and    institutes. 
Let    the    science    and    art    teachers    also    receive 
bonuses  and  grunts  for  enabling  their  pupils  to  pass 
the  entrance  examinations  into  these  colleges  and 
institutes.     Supposing  this  done,  what  next  i*   I  have 
said  that  the  Science  nnd  Art  Dejiartmcnt  teacher,  if 
a  good  man,  can  make  a  comfortable  income  on  hi.s 
grants,  even  without  any  special  i^ructical  experience. 
But  the  technological  teacher,  to  be  efficient,  must 
possess  the   scientific   knowledge,   the   tlicory,   and 
also  have  spent  some  years  of  his  life  in  the  works 
and  oflice.    Now,  (H  must  the  latter  not  be  ndeijuately 
paid   then?     (2)   If   paid  adequately,   where   is   the 
money  to  come  from  ?     Where  also   is  the  money 
neccssiuy  to  provide  anil  e(iuip  his  department  to 
come  from  ?    The  practice  of  beciueathiug  large  sums 
in  support  of  chairs  of  arts  and  sciences,  &c.,  is  all 
very  good  nnd  noble,  and  is  regarded  with  astonish- 
ment on  the  Continent,  but  it  produces  very  uneiiual 
and  very  unfair  results.     Is  a  whole  section  of  the 
country   to   wait  for    adequate    instruction   in    the 
principles    nud    practice    of    chemical    technology, 
chemical   engineering,    &o.,   through   a   generation, 
because  some  15,00<i/.  or  20,000/.  is  not  forthcoming 
from  private  munificence  to  establish  a  department 
and  found  a  chair  or  chairs  in  the  above  subjects  ? 
Some  means  should  be  adopted  to  ascertain  where 
it  would  be  advisable  to   establish   departments  of 
technology  with   proper    qualified  teachers   or  pro- 
fessors.      These    professors    or   teachers    ought   to 
be    selected    by  a   Government    sub-committee,    so 
that  properly  qualified  men  be  appointed,  and  not 
scientists  and  theorists,  however  good  and  eminent, 
who  have  not  also  served  and  gained  real  practical 
experience  in  works  and  offices.     I  will  not  trouble 
to  argue  with  those  who  say  that  the  professor  of 
pure  chemistry  can  easily  read  a  few  technological 
books,  visit  a  works  or  two,  and  then  teach  chemical 
technology  and  its  principles  forthwith,  but  I  will 
ask  them  to  turn  to  the  papers  in  our  Journal,  Viy  such 
men  as  Dr.  Hiuier,  "Walter  AYeldon,   Alexander  M. 
t'hance,    Ivan   Levinstein,    Lewis   T.   Wright,    and 
others,  nnd  consider  the  amoimt  of  toil  and  years  of 
practical  work    necessary  for    such    adaptation    of 
theory   to    practice.      Yet  these    men,    eminent   as 
technologists,   would   need  a  special  course  in  the 
essential  principles  of  the  art  of  teaching,  in  order  to 
instnict  youths  who  are  so  far-  only  conversant  with 
certain  principles  of  pTu-e  science.     Now  it  is  au  easy 
thing  to  write  a  paper  for  our  Joiu-nal,  but  it  is  quite 
another  matter  to  write  out  and  prepare  a  coiirse  of 
20  lectures  on  some  branch  in  chemical  technology. 
If  we  are  to  have  technologists  like  Lunge,  Stahl- 
schmidt,  Winkler,  Post,  and  Engler  as  professors  in 
the  technical  colleges  of  this  country,  we  must  ofter 
them  an  adequate  inducement,  just  as  continental 
Governments  do.    To  sum  up,  then,  the  directions  in 
which   State  aid   is  needed,  are   (1)    In  raising  the 
City  guilds  or  similar  systems  of  technical  examina- 
tion work   to   a  co-ordinate    rank   with   the   South 
Kensington  Science  and  Art  Department  examina- 
tions, so  that  they  can  co-operate  ;  (2)  In  founding 
depiutmeuts,   chairs,  lectiueships,    and   colleges  of 
technology,  in  such  places  as  a  Government  com- 
mittee of  inspection,  hereafter  to  be  appointed,  with 
power  to  examine  into  the  cases  of  existing  colleges 
and  institutions,  and  to  report,  should  recommend  ; 
(3)  That  the  said  Government  committee  of  inspec- 
tion should  be  formed  principally  of  practical  men, 


'  chemical     or    other    manufacturerB    as    the    case 
might  bo. 

I  cannot  conclude  without  heartily  commending  to 
the  notice  of  our  members  the  sixpenny  Abstract 
of  the  Report  of  the  Royal  Commissioners,  edited 
by  F.  C.  Montague  and  prefaced  by  Sir  Bernard 
Samuclson.  That  preface,  and  the  conclusion  by 
Mr.  Montague,  contain  most  important  suggestions. 

Mr.  GitiMsiiAW  said  :  I  am  not  siu'e  that  we  have 
in   the   discussion    on    technical    education   in   this 
country  reached  that  point  at  which  we  are  prepared 
to  say  exactly  what  practical  steps  ought  to  be  taken 
in  the  cause  of  such  education,  and  if  that  be  the 
case,    to   dogmatise   too   severely  upon   the  way  in 
which  State  aid  should  be  applied  is  not  desirable. 
By   technical   education   in   chemistry   we   mean,  I 
liresnme,  the  scientific  inculcation  of  that  knowledge 
which  is  necessary  to  carry  on  tho.<fe  manufactiures  in 
which  chemical  reactions  are  involved,  and  it  appears 
to  me  that  there  are  in  this  country  two  necessities 
which   need  sujiplying   in   regard   to  this  technical 
education.      One   is   the   teaching  of  our   chemical 
manufacturers     something     about     the     theory    of 
chemistry,   and  the   other  is  to  teach  professors  of 
chemistry  something  about  chemical  manufacturing, 
and  it  is  difficult  to  decide  in  which  direction  the 
denser  iguornuce  prevails,  and  the  more  enlighten, 
ment  is  needed.     During  the  few  years  in  which  the 
cry  for  technical  education  has  been  heard  in  England, 
the  prevalent  notion  appears  to  have  been  to  educate 
in  "chemical   theory"  those  who  were   engaged  in 
"  chemical  practice,"  tacitly  asstimiug  that  this  was 
the  chief  or  only  want.     Now,  to-day  (thanks  to  the 
course   of  agitation   on  these   lines)  it  is  becoming 
evident  that  those  engaged  in  chemical  practice  are 
scarcely  so  much  behind  in  knowledge  of  theoretical 
chemistry   as  our  scientific  chemists  are  behind  in 
knowledge  of  the  details  of  manufacturing  practice. 
In  spite  of  a  few  brilliant  exceptions,  known  to  most 
of  us,  I  must  candidly  say  that  I  believe  the  want  of 
familiarity  of  the  professor  with  the  works  is  to  me 
more  startling  perhaps   than   the  ignorance  of  the 
manufactmer  with  regard  to  chemical  theory.     There 
certainly  would  appear  the  superiority  of  oiu-  German 
competitors  ;  and  the  constant  contact  of  the  German 
teachers  of  chemistry  with  what  is  going  on  in  the 
manufactories  is  to  my  mind  the  chief  element  which 
has  given  them  those  advantages  over  us  which  have 
been  exhibited  in  recent  years.     We  have,  therefore, 
to  educate  the  manufacturer  and  the  professor.     Who 
else  is  in  need  of  technical  education  ?     The  manager, 
or  foreman,  or  the  workman  ?     Which  of  these  is  to 
form   the    "corpus   vile"   for  our  technical  educa- 
tionalist, because  upon   otu-   decision  on  this  jjoint 
will  largely  rest  the  kind  and  degi-ee  of  State  aid  to 
be  asked  for.     For  myself,  I  have,  I  think,  finally 
discarded  the  idea  of  technically  educating  the  work- 
men of  our  chemical  manufactories.     I  do  not  see  how 
you  are  going  to  do  it,  and  I  do  not  see  what  you  want 
in  a  workman  beyond  sobriety,  industry,  and  general 
intelligence.     If  you  say  that  he  must  have  technical 
education  to  make  him  "  generally  intelligent,"  then 
I  do  not  agree  with  you,  and  I  fancy  that  you  and  I 
do    not    mean   the   same   thing  by   the    expression 
"general  intelligence."     At  any  rate  I  assume,  for 
the  present  argument,  that  the  right  kind  of  work- 
man for  chemical  works  will  be  jn'oduced  by  intelli- 
gent  elementary  education,  and  subsequent  work  in 
his  yoimger  days  in  an  intelligently  managed  manu- 
factory, under  capable  foremen,  and  highly  educated 
masters  and  owners.     With  regard  to  foremen  and 
managers   of    departments    the    case    is    altogether 
chflferent,  and  here  I  assert  that  a  great  and  growing 
necessity  exists. 
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Spealdng  in  a  general  sense,  we  have  no  institu- 
tions in  England  where  a  sound  chemical  education 
can  be  obtained  suited  to  those  who  are  to  become 
oiu'  analysts  and  foremen  in  chemical  works.  It  is 
difficidt  to  name  an  institution  where  instruction  of 
the  exactly  right  kind  can  be  had,  and  certainly 
where  it  is  to  be  had  at  a  sufficiently  low  cost  to  make 
it  feasible  to  the  class  of  men  we  are  considering.  It 
seems  to  me,  therefore,  that  it  is  at  this  point  that 
your  State  aid  may  come  in.  I  do  not  intend,  nor  am 
I  competent  to  pronounce  as  to  the  exact  mode  of 
application  ;  but  if  the  assistance  of  the  State  can  be 
called  in  to  create  teaching  instutions  to  come  in 
somewhere  between  oiu-  mechanics'  institutes  and  oiu- 
colleges,  I  think  we  shall  have  partly  solved  the 
problem  of  where  State  aid  may  be  profitably  em- 
ployed in  forwarding  the  chemical  industries  of 
Great  Britain.  Whether  these  State-aided  institu- 
tions shall  be  enhu'gements  of  our  mechanics"  insti- 
tutes, or  be  developments  or  ofi'-shoots  of  oiu'  colleges, 
is  a  matter  of  consideration  in  inilividual  localities  ; 
but  what  I  claim  ought  to  be  the  object  is  the  pro- 
duction of  educational  facilities  for  the  foremen  and 
analysts  employed  or  to  be  employed  in  chemical 
works  to  render  themselves  competent,  and  to  give 
the  exceptionally  intelligent  workman  a  fair  chance 
of  qualifying  himself  to  enter  upon  those  duties 
which  are  performed  by  the  foreman  and  analyst. 
AVith  a  .subsidy  from  the  State  and  the  creation  of  a 
body  of  teachers  who  ai'e  in  intimate  touch  with 
manufacturing  processes,  institutions  having  the 
functions  I  have  alluded  to  would  in  a  eompai-atively 
short  time  give  such  a  stimulus  to  the  chemical 
industries  of  Great  Britain  that  we  should  then  take, 
what  liy  our  natural  advantages  we  are  ciit  out  for, 
the  very  first  position  among  countries  in  which  those 
industries  exist. 

Mr.  George  E.  Davts  :  I  thoroughly  agi'ee  with  all 
Mr.  Grimshaw  has  said. 

Mr.  Wm.  Thomsox  :  It  seems  to  me  that  in  this 
matter  it  is  one  coimtry  against  another,  and  that 
being  so  I  think  that  technical  education  should  be 
given  not  merely  to  managers  and  foremen  as  had 
been  suggested,  but  to  the  whole  of  the  workpeople. 
The  first  thing  needed  is  to  teach  them  to  understand 
Enghsh  and  a  certain  amount  of  mathematics  and 
algebra.  At  the  present  time  the  average  British 
workman  cannot  follow  any  instructions  given  him 
in  writing,  much  less  read  a  drawing.  When  that 
kind  of  education  to  which  I  have  refeiTed  has  been 
well  gi'ounded,  then  the  recipient  of  it  is  ready  to 
qualify  for  any  special  branch  of  manufactiu-e  or 
industry,  and  I  think  State  aid  should  be  granted  to 
supply  apparatus  by  which  the  actual  laws  of  nature 
might  be  demonstrated,  rather  than  to  give  rewards 
for  passing  examinations. 

Mr.  G.  Cawlky  :  I  agree  with  Mr.  Grimshaw  that 
all  that  is  required  of  the  British  workman  is 
sobriety,  intelUgence,  and  industry,  and  that  technical 
education  rather  concerns  masters  imd  managers  ; 
at  the  same  time  I  admit  it  is  very  difficult  to  say 
what  is  the  best  thing  to  do  with  regard  to  technical 
education,  as  I  do  not  think  it  has  been  very  clearly 
defined  what  that  means.  No  doubt  the  technical 
education  of  the  chemist  is  a  very  diflerent  thing  to 
that  of  the  engineer.  It  seems  to  me  that  what  is 
wanted  is  a  council  of  the  leading  chemical  manufac- 
tiu-ers  in  certain  districts,  and  that  they  should 
decide  as  to  the  character  of  the  school  or  college 
necessary,  and  that  they  should  arrange  for  the 
students  to  spend  a  certain  time  in  their  works,  who 
would  thus  acquire  a  practical  as  well  as  theoretical 
knowledge.     I  agree  with  Mr.  Thomson  that  mathe- 


matics and  drawing  are  subjects  which  are  very  much 
neglected,  as  I  do  not  think  that  more  than  50  per 
cent,  of  the  chemists  are  able  to  make  a  scaled 
drawing  from  which  chemical  engineers  could  make 
plant,  and  I  think  also  that  in  chemical  colleges  or 
schools  this  should  form  one  of  the  subjects  to  be 
taught.  Judging  from  our  knowledge  of  South 
Kensington  I  think  State  aid  for  technical  colleges  is 
a  thing  to  be  avoided. 

Mr.  TiiMisox  then  suggested  that  the  meeting  be 
adjourned  for  a  week  in  order  to  give  members 
further  opportunity  for  reflection. 

Mr.  Caepexter  :  The  matter  came  up  at  the 
November  meeting  of  the  Council,  it  being  thought 
desirable  that  a  discussion  shoirld  be  held  in  each 
Section,  so  that  we  might  be  prejaared,  if  necessary, 
to  send  delegates  to  lay  our  views  before  the  Coimcil 
when  the  Bill  is  re-intvoduced.  It  seems  to  me  that 
a  vote  might  be  taken  to-nigbt  as  to  whether 
Mr.  Watson  Smith  and  Mr.  Grimshaw  represent  the 
feeling  of  the  meeting.  I  therefore  projjose  that 
these  two  gentlemen  do  represent  this  Section  for 
any  action  which  the  Council  may  wish  to  take  in 
this  matter. 

Mr.  George  E.  Davis  :  The  question  on  the  post- 
card seems  to  assume  something  which  has  not  been 
mentioned  before — "That  State  aid  is  needed  to 
assist  technical  education  in  chemistry."  There  is 
no  doubt  that  the  question  has  been  carefully 
formulated,  and  perhaps  there  are  some  members 
here  who  will  be  able,  in  their  own  mind,  to  discover 
what  it  really  means.  So  far  as  I  am  concerned  I 
think  the  ^iews  set  forth  by  'Mi.  Watson  Smith  and 
Mr.  Grimshaw  rei^resent  what  the  manufacturers 
think  of  the  question.  I  have,  therefore,  very  great 
pleasure  in  seconding  the  resolution  j^roposed  by 
Mr.  Carpentei". 

Mr.  EsTcouRi  :  I  second  Mr.  Thomson's  motion 
for  adjournment. 

The  Chaikmax  :  It  has  been  proposed  that  this 
meeting  stand  adjoui-ned  in  order  that  the  points 
which  have  been  raised  may  be  put  into  definite 
foi'm.  Whether  we  ai'e  expected  to  carry  a  resolu- 
tion does  not  appear  to  me  to  be  very  clear  from  the 
notice  issued.  We  have  on  one  hand  a  proposition 
that  the  meeting  be  adjoiu'ned,  and  on  the  other 
hand  that  the  views  expressed  at  this  meeting  ai-e 
the  feeling  of  the  Section.  We  might  gain  some 
advantage  by  adjournment,  but  at  the  same  time  I 
think  that  if  Mr.  Carpenter's  resolution  were  to  take 
the  form  of  appointing  a  small  sub-committee  to 
represent  the  views  of  this  Section  to  the  Council,  it 
would  meet  the  case. 

Mr.  Tho:msox  :  I  should  like  the  question  to  be 
more  clearly  defined.  Is  it  proposed  that  State  aid 
be  given  to  the  higher  classes  and  not  to  the  lower  ? 
— that  is  to  say,  that  you  will  educate  the  masses 
up  to  a  certain  point  and  not  try  to  take  them  any 
further  ? 

The  Chaikmax  :  We  have  before  us  two  views  of 
technical  education,  one  in  favour  of  the  lines  laid 
down  by  Sir  Lyon  Playfair,  and  the  other  as  set 
forth  by  Lord  Armstrong.  I  think  what  is  meant 
by  the  question  put  by  the  Council  is,  ' '  Can  you, 
as  a  body  of  experienced  men,  suggest  any  definite 
directions  in  which  State  aid  is  desirable  for  pro- 
moting technical  education  in  this  country,  respective 
or  iiTespective  of  the  people  who  receive  it  ?  "  If 
the  delegates  can  go  before  Sir  WiUiam  Hart-Dyke 
with  some  well-defined  suggestions  I  think  they 
would  have  a  better  chance  of  succeeding  in  their 
object. 
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A  show  of  bands  being  taken  on  the  motion  for 
ailjournmont  to  mlmit  of  further  discussiou,  14  voted 
for  it  and  15  agaiust. 

The  following  resolution  proposed  by  Jlr.  Car- 
penter and  seconded  by  Mr.  Davis  was  then  put  to 
the  meeting  and  carried  by  a  ninjority  of  IC!  to  11  : — 

"That  in  the  opinion  of  this  meeting  the  views 
expressed  by  Mr.  Wat.son  Smith  ami  ^Ir.  11.  Grim- 
Bhaw  are  the  aims  to  be  kept  in  view  liy  the  State  in 
creating  and  aiding,  in  various  parts  of  the  country, 
institutions  for  education  in  tcohuicid  chemistry ; 
that  they  represent  the  views  of  this  meeting,  and 
that  these  gentlemen  bo  iustructcd  to  act  as  repre- 
sentatives of  the  Section  to  the  Council." 


^"Irlurnsitlr  ^rrtiou. 


Cliairman:  T.  W.  Stuart. 

Vice-Chairman  :  P.  P.  Bodson. 

Committee  : 


Alfreil  Alllmsen. 
G.  T.  France. 
O.  Gathcral. 
John  Glover. 
T.  W.  Lovibon  J. 
John  Pattinson. 


n.  R.  Prnoter. 
B.  S.  Proctor. 
W.  W.  Proctor. 
W.  L.  lU'iimiUlson. 
0.  H.  Uidsdalc. 
J.  E.  Stead. 


Hon,  Local  Secretary  and  Treasurer : 
J.  T.  Dunn,  The  School,  Gutcshcad. 


Notices  of  Papei'S  and  Communications  for  the  Jleetings  to  be 
sent  to  the  Local  Secretary. 


Meeting  held  in  the  College  of  Science, 
Thursday,  March  1th,  1889. 


MB.    T.    W.    STUAM    IN    THE    CHAIR. 


DISCUSSION  ON  TECHNICAL  EDUCATION 
IN  CHElSnSTRY. 

The  Chairmax  opened  the  discussion  by  an- 
nouncing that  the  Council  had  desired  an  exjjression 
of  opinion  from  the  various  Sections  ou  the  question 
of  the  desirability  of  State  aid  to  technical  education 
BO  far  as  the  chemical  iiulustries  were  concerned,  and 
the  direction  which  that  aid,  if  thought  desirable, 
shoiild  tate.     He  called  on— 

Mr.  G.  T.  Fhance,  who  said  that  the  general  ques- 
tion of  State  aid  to  technical  education  was  a  very 
wide  one,  but  that  the  limitation  of  the  discussion  to 
its  bearings  on  the  chemical  iudustries  narrowed  the 
question  very  much,  and  made  it  much  easier  to 
come  to  some  definite  decision  on  the  point.  At 
present.  Government  aid  is  given  to  public  elemen- 
tary schools,  higher  grade  schools,  and  to  some 
extent  in  grants  to  science  colleges.  Boys  in  the 
elementary  schools  must  pass  certain  standard  sub- 
jects   first,    and    can    then    take    specific    subjects. 


I  Considering  the  age  at  which  boys  leave  the  elemen- 
tary schools,  it  is  clear  that  nothing  can  be  done  in 
tlio  way  of  teaching  chemistry  there,  so  that  for 
present  purposes  they  may  be  dismissed.  Higher 
grade  schools,  whether  under  school  boards  or  under 
denominational  goveinmeiit,  are  comi'aratively  few 
in  number ;  the  cost  per  scholar  may  bo  about  6/.  a 
year,  of  which,  jierhaps,  2/.  is  covered  by  fees,  'lbs. 
by  grants  from  tho  Ivlucaticm  Department,  and  the 
rest  comes  in  the  way  of  grants  from  the  Science  and 
Art  Department.  'I'hese  are  made  ou  tho  results  of 
individual  i)asse8  in  the  May  examinations  held  by 
the  department,  and  any  boy  is  at  liberty  to  take  up 
and  jjaes  in  any  of  tho  24  (r)  subject.s  of  the  depart- 
ment's syllabus.  How  far  is  this  profitable  as 
regards  the  teaching  of  chemistry  ?  Boys  in  these 
schools  do  "  standard  "  work  until  they  pass  the  seventh 
standard,  and  then  take  up  some  of  tlie  ''  subjects" 
of  the  Science  and  Art  Department.  Experience  of 
the  working  of  these  higher  grade  schools  shows  that 
there  is  always  a  tendency  on  the  part  of  the  teachers 
and  managers  to  teach  as  many  subjects  as  possible, 
for  in  that  way  is  it  possible  to  earn  the  largest  grant. 
A  boy  at  tho  Manchester  High  Grade  School,  under 
16  years  old,  had  in  one  session  taken  first  class  cer- 
tificates in  12  subjects,  earning  24?.  The  tendency  is 
towards  a  simplo  system  of  cram.  The  money 
granted  under  this  sy.stem  (44.^,000/.  in  the  past  year) 
might  be  devoted  to  much  better  purpose.  He  would 
abolish  the  jiresent  system  of  examination  altogether, 
and  instead  of  individual  passes  as  a  basis  for  isay- 
ment,  he  would  have  the  teachers  properly  qualified 
and  certificated,  and  examine  into  or  inspect  the 
average  character  of  the  work,  and  the  quality  and 
methods  of  the  teaching.  The  teachers  would  then 
feel  themselves  free  to  do  their  best  work,  and  would 
have  no  such  strong  incentive  to  cram  as  at  present 
exists.  Good  science  teaching  coiild  thirs  be  esta- 
blished in  these  schools,  but  he  questioned  whether 
much  time  could  be  profitably  devoted  to  chemistry, 
considering  tho  age  at  which  boys  leave.  Passing  by 
gi'ammar  schools,  high  schools,  and  the  larger  public 
schools,  as  being  unconnected  with  the  Govei-nment, 
IMr.  France  next  considered  the  various  science 
colleges.  To  these,  he  thought,  with  their  highly 
qualified  stafi' of  teachi  rs  and  their  equipment  for  the 
work,  Government  aid  might  be  profitably  extended. 
He  did  not  think  it  desirable  to  enter  at  present  into 
details,  but  he  thought  some  plan  might  be  devised 
for  carrying  on  promising  pupils  of  the  secondary 
schools,  by  exhibitions  or  otherwise,  into  these 
colleges,  and  that  money  devoted  to  such  a  purpose 
would,  so  far  as  teaching  chemi.stry  was  concerned, 
be  much  more  profitably  employed  than  under  the 
present  system. 

Mr.  John  Paitinson  thought  that  abundant  facili- 
ties for  learning  the  elements  of  the  science  exist, 
and  that  what  is  wanted  is  to  enable  people  to  carry 
their  knowledge  further  and  deeper.  Complaint  is 
made  that  in  England  insufficient  attention  is  paid 
to  the  teaching  of  pure  science,  and  to  the  training 
of  chemists  in  research  ;  that  to  encourage  manufac- 
tures, trained  chemists  are  necessary,  and  that  this 
kind  of  training  is  carried  much  further  in  German^' 
than  here.  He  thought  that  the  elementary  and 
higher  grade  schools  and  the  science  classes  con- 
nected with  South  Kensington,  went  in  the  right 
direction,  but  not  far  enough.  Institutions  to  carry 
on  higher  work  were  never  self-supporting,  and 
could  never  be  expected  to  be  so,  and  in  his  view 
tho  best  thing  that  could  be  done  would  be  to 
subsitlise  such  institutions.  He  concluded  by  moving 
the  following  resolution  : — "That  in  the  opinion  of 
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tUs  Section  further  State  aid  for  promoting  teclinical 
education  in  connexion  with  chemical  industries  can 
be  best  bestowed  on  colleges  of  science  where  the 
principles  of  chemistry  and  methods  of  chemical 
research  are  fully  taught." 

Mr.  Mather  agreed  with  the  principle  of  sub- 
sidising colleges  of  science.  He  tJiought  that  Mr. 
France  hardly  gave  South  Kensington  sufificient 
credit  for  the  work  it  was  doing. 

Mr.  B.  S.  Proctor  thoTight  it  was  difficult  to  speak 
very  decidedly.  His  experience  in  many  respects 
led  him  to  agree  with  Mr.  France,  and  to  see  the 
many  evils  in  the  present  examinational  system,  which 
undoubtedly  tended  to  cause  teachers  to  devote 
attention  to  those  pupils  who  were  likely  to  bring 
fame  and  emolument  by  prize  taking,  and  to  neglect 
those  who  were  not.  It  also  tended  to  teaching  with 
the  evident  and  even  with  the  avowed  object  of 
euabliug  the  student  to  pass  the  prospective  exami- 
nation. At  the  same  time  he  recognised  that  these 
classes  were  doing  a  largo  amount  of  good  work  in 
the  country,  and  he  feared  that  to  do  away  with  the 
examinational  system  would  be  likely  to  do  away  with 
the  classes  altogether.  He  thought,  however,  no 
difference  of  opinion  could  exist  as  to  the  desirability 
of  giving  support  to  science  colleges,  and  he  seconded 
the  resolution.  A  scheme  might  probably  be  devised 
whereby,  besides  direct  support  to  them,  promising 
stiidents  from  the  South  Kensington  classes  might 
go  with  exhibitions  to  the  colleges,  and  that  the 
teacher  who  recommended  these  students  should 
have  no  pecuniary  interest  in  their  success.  Still 
retaining  the  present  system  of  elementary  science 
teaching,  he  would  in  addition  subsidise  science 
colleges  and  endeavoiir  to  improve  the  teaching. 

Mr.  LoviBOND  supported  the  resolution.  He 
thought  the  best  place  for  chemical  training  was  a 
college  of  the  natiu-e  of  that  in  which  they  met,  and 
nearly  all  siich  colleges  throughout  the  country  were 
starved  for  want  of  money.  He  should  have  been 
pleased  if  Mr.  Pattinson  had  added  to  his  resolution 
some  disapproval  of  South  Kensington  methods, 
though  he  quite  recognised  the  good  which  was  done 
through  its  agency.  He  gave  an  amusing  instance 
of  the  weakness  of  its  regulations  as  to  the  qualifica- 
tions of  teachers,  by  quoting  the  case  of  two  children, 
aged  12  and  14,  who  having  passed  the  examination 
at  the  end  of  a  course  of  University  Extension 
Lectures  on  Chemistry  in  a  Midland  town,  became 
qualified  to  teach  elementary  chemistry  under  the 
department,  and  earn  grants. 

Dr.  Bedson,  who  was  not  able  to  be  present,  sent 
his  views,  in  the  shajie  of  a  letter  to  the  Secretary, 
of  which  the  following  is  an  abstract : — The  question 
turns  upon  the  meaning  to  be  attached  to  the  words 
"  technical  education,"  so  far  as  the  chemical  in- 
dustries are  concerned.  The  history  of  their  develop- 
ment during  recent  years  shows  us  that  not  only  for 
the  initiation  of  new  processes,  but  also  for  their 
caiTying  on  and  improvement,  men  ai'e  wanted  who 
have  been  trained  in  the  same  school  as  the  initiators 
and  discoverers  of  new  processes  ;  that  is,  who  have 
received  a  sound  training  in  the  principles  of  che- 
mistry, and  have  been  made  practically  familiar  with 
the  methods  of  research — have,  in  fact,  shown  their 
capability  as  investigators.  In  seeking  for  an  ex- 
planation of  the  fact  that  industries  such  as  the  coal- 
tar  industry  had  made  their  home  in  Germany, 
though  both  raw  materials  were  found,  and  finished 
products  were  used,  in  this  country,  he  adduced,  as 


one  important  factor,  that  there  already  existed  in 
Germany  a  large  niimber  of  trained  scientific  workers, 
the  German  universities  having  recognised  the  im- 
portance of  scientific  training,  and  not  having,  like 
our  universities,  kept  it  subordinate  to  the  older 
studies  of  classics  and  mathematics.  This  teaching 
of  the  German  universities,  and  the  supply  of  men 
competent  to  undertake  the  prosecution  and  develop- 
ment of  such  scientific  industries,  gave  Germany  a 
start  in  such  enterprises,  and  we  have  in  this  country 
tried  to  overtake  her.  The  most  important  step  in 
this  direction  has  been  the  formation,  by  private 
munificence,  of  university  colleges,  attempting  to 
give  an  education  in  all  departments  of  knowledge. 
These  exist  in  (probably)  suflBcient  number  to  supply 
the  present  educational  needs  of  the  country ;  but 
they  all  are  cramped  by  want  of  funds,  and  prevented 
from  giving  such  an  education— similar  to  that  given 
in  the  universities  of  Germany — on  terms  which 
would  bring  it  within  the  reach  of  all  those  able  to 
profit  by  it.  It  can  never  be  hoped  that  private 
munificence  will  be  equal  to  the  task  of  finding 
means  to  place  all  these  colleges  on  a  sound  financial 
footing  ;  and  the  only  direction  in  which  a  solution 
of  the  clifBculty  is  to  be  found  Ues  in  Government 
support  being  given  to  them. 

The  Chairman  supported  the  resohition,  thinking 
the  best  way  would  be  to  appoint  a  committee  to 
investigate  the  position,  circumstances,  and  needs  of 
the  various  colleges,  and  equitably  adjust  the  money 
granted.  He  adverted  to  the  good  work  done  in  the 
classes  connected  with  South  Kensington  in  fostering 
a  taste  for  physical  science  among  those  who  other- 
wise woTild  have  had  no  opportunity  of  commencing 
its  study. 

Mr.  Stead  also  supported  the  resolution,  but  did 
not  concur  with  Mr.  France  in  condemning  the  system 
of  the  Science  and  Alt  Department. 

Mr.  SowEBBY  also  spoke  of  the  good  work  done  by 
the  South  Kensington  classes,  stating  that  many  boys 
in  his  works  attended  such  classes,  and  derived  some 
considerable  advantage  from  them.  He  claimed  that, 
as  part  of  the  examination  in  chemistry  was  practical, 
they  were  to  that  extent  free  from  the  imputation  of 
cram.  He  thought  that  we  were  ah-eady  well  pro- 
vided with  the  means  for  teaching  pure  chemistry, 
and  that  what  was  at  present  sought  was  information 
as  to  the  teaching  of  applied  chemistry.  He  saw  no 
reason  why  such  institutions  as  the  College  of  Science 
should  not  be  self-supporting,  provided  a  suflicient 
number  of  students  availed  themselves  of  their 
advantages  ;  and  he  instanced  the  very  large  number 
of  students  attending  corresponding  institutions  on 
the  Continent. 

Dr.  Dunn  supported  Mr.  Pattinson's  resolution. 
He  concurred  also  very  strongly  with  the  remarks  of 
Mr.  France.  A  long  and  varied  teaching  experience 
had  convinced  him  that  along  with  the  undoubted 
good  which  accrued  from  the  present  system  of  the 
Science  and  Ai-t  Department  there  was  a  large 
amount  of  jjositive  evil.  He  had  formerly  for  some 
years  taiight  classes  under  the  Science  and  Ai-t 
Department,  and  had  been  able  to  observe  very 
clofely  the  working  of  other  classes  besides  his  own, 
and  could  not  help  noticing  the  very  strong  incen- 
tives which  existed  towards  cram  and  rigid  adherence 
to  the  published  syllabus  on  the  part  of  the  teacher, 
and  towards  mental  dissipation  and  certificate-hunting 
on  the  part  of  the  student.  He  was  very  strongly  of 
opinion    that    as    the    more    elementary    chemical 
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teaching  of  the  country  was,  nnd  probably  would  bo 
very  largely  done  in  olasaos  of  this  kind,  some 
reform  was  urgoutly  needed.  It  wns,  perhaps, 
premntiiro  to  go  into  details,  but  undoubtedly  the 
tlirection  iu  which  progress  would  bo  made,  would 
lie  iu  abolishing  the  present  esaminationnl  system, 
insisting  on  a  much  higher  qualification  in  the 
teachers,  and  having  secured  well-qualified  men, 
to  trust  them  and  leave  them  free  to  as  groat  an 
estent  as  possible,  ha\-ing  examination  or  inspection 
of  the  general  efficiency  of  the  classes,  and  the 
methods  of  teaching.  Mr.  Loviboud  had  given  an 
example  of  the  absurdity  which  the  present  system 
might  result  in,  and  his  (Dr.  Dunn's)  experience 
throughout  his  connexion  with  Science  and  Art 
Department  classes  had  been  that  teachers  wishing 
to  qualify  themselves  to  earu  iiaymeuts  on  the 
results  of  teaching  science  were  the  worst  class  of 
students  he  had,  showing  no  enthusiasm  in  their 
work,  but  doing  as  little,  either  in  the  way  of 
attendance  or  work,  as  they  possibly  could  without 
disciualifyiug  themselves.  Tlie  reason  for  demand- 
ing no  higher  qualification  in  the  teachers  which 
existed  when  the  system  was  yet  an  experiment,  that 
at  fii-st  such  teachers  had  to  be  taken  as  could  be 
found,  no  longer  holds  now  when  facilities  for  sound 
scientific  training  are  so  multiplied  ;  and  the  only 
way  in  which  to  secure  better  teaching  is  to  demand 
and  to  pay  more  highly  quaUfled  teachers.  Were 
these  classes  reorganised  so  as  to  minimise  the 
objections  to  them,  they  would  lay  a  sound  founda- 
tion of  elementary  science,  on  which  the  science 
colleges  could  build  without  ha^nng  to  rase  and 
reconstruct.  The  endowment  of  these  colleges,  and 
the  remission  of  fees  or  foumtation  of  exhibitions 
there  for  distinguished  students  of  the  elementary 
science  classes,  would  provide  the  highest  chemical 
training  for  all  those  who  had  8ho^^^l  the  likelihood 
to  profit  by  it.  He  olijected  to  Mr.  Sowerby's 
contention  tliat  instruction  in  applied  chemistry  was 
wanted,  lu-ging  that  special  training  was  impossible 
except  on  a  basis  of  general  principles,  and  that  a 
highly  trained  chemist  was  able  to  apply  his  know- 
ledge  and  ability  to  any  branch  of  applied  science. 

Mr.  FiiANCE  urged  that  Mr.  Pattinson's  resolution 
did  not  go  far  enough.  He  would  not  propose  to  do 
away  with  the  South  Kensington  classes,  but  he 
thought  that  the  money  spent  on  them  at  present 
might  be  made  to  do  a  much  greater  amount  of  good, 
and  it  would  be  much  more  likely  to  gain  the  ear  of 
a  Government  if  a  proposal  went  up  to  them  sho^ving 
how  to  redistribute  more  eflfectually  the  money  they 
already  spend  :  it  would  be  more  likely  to  have  eflect 
than  merely  asking  for  more. 

Mr.  Pattinson  agreed  to  modify  his  resolution  so 
that  it  should  read: — " That  in  the  opinion  of  this 
Section,  State  aid  for  promoting  technical  education 
in  connexion  witli  chemical  industries  can  be  best 
bestowed  on  colleges  of  science  where  the  principles 
of  chemistrj-  and  the  methods  of  chemical  research 
are  fully  taught,  and  that  a  portion  of  the  money 
now  devoted  Ijy  the  Science  and  Art  Department  to 
payments  on  the  resiUts  of  the  May  examinations 
might  be  more  profitably  used  in  the  above  direction." 

The  motion  was  unanimously  agreed  to. 


Chairman :  11.  K.  Tiitloek. 


J,  Addic. 
G.  Bcilby. 
.\.  Cruin  Hrowii. 
.T.  Christie. 
W.  S.  Curplioy. 
\V.  Ditlnmr. 
D.  H.  Dott. 
C.  Irvine. 


Committee : 

T.  P.  Sriller. 
K.  J.  Mills. 
J.  M.  Jlilne. 
T.  L.  Patterson. 
.r.  Pattison. 
F.  .r.  Rdwuii. 
V.  R.  Steuart. 
A.  ^\'hitelaw. 


Hon.  Treasurer:  W.  .1.  Chrystal. 

llun.  Local  Secretary  : 
G.  G.  Henderson,  Clioniical  Laboratory,  University  of  Glasgow. 


Notices  of  Papers  nnd   Communir.itions  for  the  Meetini^s  to  be 
sent  to  the  Local  Secretary. 


Reld  in  the  Society's  Booms,  Glasgow,  on  Tuesday, 
5th  March,  1889. 


MR.    E.  C.  C.    STANFOBD    IN   THE   CU.AIB. 


DISCUSSION  ON  TECHNICAL  EDUCATION 
IN  CHEBnSTRT. 

The  Ciiairm.\n  explained  that  the  discussion  was 
held  at  the  request  of  the  Council  of  the  Society, 
who  were  desirous  of  initiating  discussions  in  all  the 
Sections,  so  that  the  hands  of  the  Government  might 
be  strengthened  by  giving  some  idea  of  what  manu- 
factiu-ers  wanted  in  the  shape  of  technical  education 
in  chemistry.  He  then  called  upon  Sir  John  N. 
Cuthbertson,  Chairman  of  the  Glasgow  School  Board, 
to  open  the  discussion. 

Sir  John  N.  Cuthbertson  said  that  in  his  opinion 
technical  education  was  not  instruction  in  any 
particular  chemical  manufacture,  but  was  instruction 
in  those  scientific  principles  which  a  young  man 
would  find  necesswy  in  the  prosecution  of  some  art 
or  manufacture.  While  he  did  not  feel  qualified  to 
say  iu  what  direction  State  aid  ought  to  be  given  to 
assist  technical  education  in  chemistry,  he  was  able 
to  say  what  was  being  done  at  present,  and  what 
opportunities  there  were  for  the  study  of  chemistry 
in  Glasgow.     There  was  the  University,  the  West  of 

,  Scotland  Technical  College,  and  in  the  primary 
schools  of  the  city  and  suburbs  under  the  school 
board  eight  well-equipped  laboratories,  besides  six 
or  eight  lecture  rooms  fitted  up  for  the  teaching  of 

I  science.  At  these  laboratories  and  lecture  rooms  in 
connexion  with  the  school  board  there  were  at  present 

I   174   pupils  working    in   the    laboratories    and    596 

'  attending  the  day  and  evening  classes.  Besides 
these  there  was  also  several  private  laboratories. 
The  State  aid  at  present  being  received  by  the 
Technical  College  and  the  school  board  was  chiefly 
derived  from  the  Science  and  Ai-t  Department.  That 
department  granted  upwards  of  7,000?.  a  year  for  the 
encouragement  of  science  and  art  in  Glasgow,  about 
one-third  for  art  and  two-thirds  for  science.  The 
West  of  Scotland  Technical  College  received  about 
4,000?.  a  year,  much  of  which  was  devoted  to 
chemistry.  The  school  board  received  about  2,000?. 
a  year,  the  School  of  Art  about  COO?.,  and  1,000?. 
went  to  other  institutions.     Fatilts  were  sometimes 
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found  witli  the  administration  of  the  Science  and  Art 
Department,  but  so  far  as  his  observation  went  it 
was  fairly  well  managed,  and  was  always  -n-ilUng  to 
receive  suggestions.  If  he  were  to  make  any  sugges- 
tions, thev  would  be  two— fii-st,  thut  the  procedure 
of  the  department  should  be  simplified,  and,  second, 
that  far  more  aid  should  be  given  to  the  advanced 
classes.  The  elementary  classes  received  abundiint 
recognition,  but  not  so  the  advanced.  His  opinion 
was  that  at  present  there  was  as  much  teehuical 
education  as  there  was  demand  for.  He  believed 
that  if  these  different  organisations  he  had  described 
were  allowed  to  have  full  swing,  and  a  moderate 
amount  of  Government  support,  they  would  cover 
the  whole  gi'ound. 

Professor  Ditimak,  taking   "  technical  education 
in  chemistry  "  to  mean  such  instruction  in  the  techni- 
calities of  chemical  industries  as  might  with  propriety 
be  superadded  to  a  full  course  of  chemical  instruction, 
said  his   answer  to   the  question  was   very  simple. 
The  State  certainly  had  the   duty   of  affording   to 
every  young  man  iii  the  country  the  opportunity  of 
receiving  sound  instruction  in  chemistry  as  in  other 
sciences,  and  this,  in  the  case  of  chemistry,  included 
laboratory  teaching,  at  a  moderate  expense  ;  but  he 
did  not  see  that  it  was  bound  to   provide  the  means 
for  special  instruction  in  certain  trades     If  the  dyers 
and  calico  print.-rs  in  the  West  of  Scotland  felt  the 
want  of  a  special  school  for  theii-  trade,  why  did  they 
not  set  up  one  at  their  own  expense  ?     2,000?.  a  year 
would  be  plentv,  and  dividing  this  by  the  number 
of  firms  concerned,  they  arrived  at  a  quotient  which 
some  of  them  would  fiiid  it  uifra  dir/  to  pay.     The 
Tennants  of  Wellpark  alone  could  well  afford  to  keep 
a  brewer's  school  going  ;  the  expense  would   be  a 
mere  trifle  to  them,  and  it  would  be  less  than  a  trifle 
to  Bass  or  Allsopp.     There  was  no  need  of  multiply- 
ing esamjiles.    It  would  be  immoral  to  tax  the  people 
for  the  foundation  and  maintenance  of  such  technical 
schools.     But  then  some  might  say,  why  not  found  a 
grand  chemical  school,  where  all  the  several  branches 
of  chemical  industry  would  be  taught  technically  ? 
His  answer  was  that  "such  a  chemico-techuical  univer- 
sity, as  one  might  call  it,  would  be  an  impossibility. 
It  would  demand  a  very  large  staff  of  teachers,  and 
that  of  teachers  of  a  kiiid  which  it  would  at  all  times 
be  very  difficult  to  get,  and  quite  a  series  of  chemical 
laboratories.     Supposing  the  corresponding  immense 
outlay  of  money  to  be  risked,  he  felt  quite  sure  that 
this  iiniversitv  would  inevitably  drift  into  the  position 
of  a  school  for  this  or  that  speciality,  or  one  or  two 
specialities,  or  if  it  maintained  its  original  pretensions 
would  soon  come  to  be  looked  upon  as  a  miserable 
fraud.     Regarding  the  grants  of  the  Science  and  Art 
Department,  if  they  had  done  good,  they  had  also 
done  much  harm,  for  they  had  given  rise  to  a  system 
of  mere  cramming.     He  pointed  out  also   that  the 
teaching  of  science  to  boys  about  14  or  15  years  of 
age  was   a   great   mistake.     How   could  thev   learn 
science  if  they  had  at  tlie  same  time  to  learn  history, 
French,  German,  and  mathematics  ? 

Mr.  Alex.  Whitel.\w  said  he  quite  agreed  with 
Sir  J.  N.  Cuthbertson  in  regard  to  the  necessity  for 
the  Science  and  Ai-t  Depai-tment  encom-aging  the 
higher  subjects  in  chemistry.  Regarding  the  general 
subject  of  technical  education,  he  had  alway  believed 
that  a  thorough  grounding  in  the  science  of  chemistry 
was  the  only  basis  of  technical  education.  A  man 
who  had  thoroughly  studied  the  subject  theoretically 
would  be  suited  to  go  into  a  works  and  give  his 
attention  to  special  departments.  He  thought  that 
if  the  Govemment  would  aid  such  colleges  as  the 
West  of  Scotland  Technical  College  to  give  students 
the  opportunity  of  experimenting  on  a  lai-ge  practical 


scale,  it  would  be  a  great  help  to  the  development 
of  technical  education. 


Professor  Mills  said  that  it  was  alleged  in  some 
quarters  that  education  in  technical  chemistry  was 
not  required,  and  that  a  strictly  scientific  training — 
followed  by  immediate  transition  to  the  workshop 
or  factory— was  the   best  programme  for   a   young 
technologist.     His  view  was,  on  the  contrary,  that, 
after  the  rudiments  of  chemistry  had  been  acquired, 
the  intended  manufacturer  should  be  handed  over 
to   some  who   would  teach    him,   in   a   thoroughly 
scientific  spirit,  the  nature  of  large-scale  processes, 
and  who  would,   by  continued  suggestion,   awaken 
in  his  mind  the  growth  of  technical  ideas  and  the 
tendency  to  create  new  things.     He  was  gratified  to 
find,  in  the  form  of  the  summons  to  the  meeting, 
that  the  Council  of  the  Society  took  it  for  granted 
that  education  in  technical  chemistry  was  requii-ed, 
it  being  proposed  to  consider  in  what  direction  was 
State  aid  needed  to  assist  it.     The  first  consideration 
that  arose  was:   Over  what  area  was  the  proposed  aid 
to  be  extended?     This,  in  his  opinion,   was  much 
more  limited  than  at  first  sight  might  be  supposed. 
Most  of  the  work   in   chemical  manufactories   was 
executed .  by   unskilled   persons,  whose   business  it 
was  to  carry  out  simple  orders  in  a  fairly  intelligent 
manner     Technical  education  could  be   of  no  use 
in  such  hands — indeed,  very  few  employers  of  labour 
would   consider    it    desirable    that    their   workmen 
should  be  trained  to  form   oijinions  on  the  methods 
employed  in  the  works.     Thus,  then,  there  remained 
only  the   skilled  labour — the   higher   class  foremen 
and  assistant  managers  of  departments,  constituting 
much  under  4  per  cent,  of  the  wages  expenditure  of 
the  works.     These  could   not   leave   their  business 
during  the  day,  but  many  of  them  would  be  willing 
to  attend  evening  classes  in  their  special  subject, 
namely,  for  the  pm-pose  of  getting  ideas,   and  not 
for    tlie    purpjse  of    eventual    examination.     Such 
classes  might  be  held  in  all  their  large  provincial 
colleges,  and  the  State  might  well  aid   them   by  a 
grant  of  part  of  the   expense  of   models  and  other 
illustrations,    part  of  the   lecturer's   salary,  and  of 
the  travelling  exjienses  of  selected  students  living 
at  a  distance  from  the  j^lace  of  lecture.     It  must  be 
remembered,    however,    that    such    classes — as   was 
always  the   case  -ndth  specialities — would  never  be 
permanently  large.     In  Glasgow,  such   subjects  as 
"Oils,  Paints,  and  Varnishes, "  ''Bleaching,  Dyeing, 
and  Printing,"  "Fuel,"  " Ii-on  and  Steel,"  did  not 
command    an    average    attendance    of    more    than 
about  20.    The  City  and  Guilds  of  London  Institute, 
which  had  of  late  years  started  evening  classes  all 
over  the  country  in   a   great   variety   of    technical 
subjects  (many  of  them  not  chemical),  reported   an 
average  attendance  of  22  per  class.     He  mentioned 
these  facts  for  the  benefit  of  those  who   supposed 
that  there  was  a  great  demand  for  technical  chemical 
education,  or  that  a  great  constituency  existed  ready 
made  for  lectures  on  technical  chemistry.    He  wished 
to  add   his  opinion  that  evening  work   in  technical 
chemistry  was   not  likely  to  lead  to  very  advanced 
results.     The  Institute  of  Chemistry    (of  which  he 
was  one  of  the  founders)  did  not  recognise  certifi- 
cates obtained  by  work  in  evening  classes.     He  was 
glad   indeed    to   be   able   to   concur   with  chemical 
technologists    of    long    exj>erience    whom     he    had 
consulted  that  the  only  training  of  permanent  value 
was  that   which   was   undertaken   during   the   day  ; 
that  it  should  be  oft'ered  especially  to  those  who  were 
destined  eventuiilly  to  become  managers,  of  what- 
ever grade,  in  chemical  works,  and  that  it  should  be 
offered  while  the  mind  was  sufficiently  plastic,  and 
yet  sufficiently  mature,  to  receive  and  appreciate  it. 
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The  minimum  age  of  the  stmlent  should  bo  16  to  18, 

ncoonliiiff  to  his  quiilificiitions,  nml  his  time  of  goinfj 
throuf;h  ii  thorough  hiboratory  eourso  not  loss  than 
throe  yoars,  tlio  lust  your  to  be  ilovoteil  ext^lusivol^- 
to  research.  Ho  hiul  always  thought  it  a  cruel  thing 
to  place  in  a  work  a  mere  boy  with  a  six  months' 
knowledge  of  analysis.  The  time  came  when  pro- 
cesses "  went  wrong,"  anil  praotieal  ilitliculties  hail 
to  be  frtcoil  without  ilehiy,  ami  the  young  chemist 
roceiveil  au  unsought  lesson  in  liis  ileficiencies.  The 
Stale  might  well  stop  in  there,  ami  by  granting  a 
number  of  scholarships  fairly  proportioned  to  the 
locality,  enable  the  less  wealthy  stmlonts  to  acquire 
a  more  compk'te  education.  It  would  be  extremely 
desirable  tliat  some  of  the.se  scholarships  should  be 
the  "travelling"  kind.  The  recipients  couUl  then 
witness  foreign  methods  and  examine  foreign  plant 
in  situ.  At  his  suggestion  the  governors  of  the 
Glasgow  Technical  College  had  accorded  that  pri- 
vilege to  the  holder  of  the  Stenhouso  scholarship. 
Lastly,  it  must  not  be  forgotten  that  lectures  on 
technical  chemistry  roqiiired  a  costly  outfit,  espoc-ially 
for  models.  Whore  the-io  related  to  asi)ocial  industry 
in  the  district,  the  district  might  fairly  be  called 
upon  to  supply  them,  but  models  relating  to  the 
"  great  "  industries,  such  as  alkali  works,  dye  works, 
nnd  print  works  might  legitimately  be  provided  at 
the  i)artial  cost  of  the  State. 

To  sum  up, — the  constituency  for  a  reception  of 
State  aid  in  technical  chemistry  was  highly  important, 
but  not  numerically  large.  While  the  loc  ility  should 
undoubtedly  contribute  its  best  as  to  buildings  and 
maintenance,  the  State  might  reasonalily  be  asked 
for  assistance  in  the  expenses  of  models,  the  founding 
of  scholarships,  and  the  provision  of  a  professor. 

Mr.  G.  G.  Henderson  said  that  Professor  Dittmar 
had  expres.sed  his  own  opinion  when  he  said  that  the 
foundation  of  all  toclmiral  education  in  chemistry 
must  be  a  thorough  education  in  general  chemistry 
But  he  would  go  a  little  further,  for  he  would  include 
a  good  knowledge  of  physics,  and  he  believed  that 
in  many  cases  a  knowledge  of  chemical  engineering 
would  be  of  much  use.  Until  the  student  has  become 
familiar  with  the  general  "principles  of  chemistry  and 
physics  he  was  not  tit  to  begin  to  specialise  on  any 
technical  subject.  He  thought  that  the  State  might 
do  much  by  assisting  science  colleges  at  present  in 
existence,  and  if  necessary,  founding  new  colleges, 
■where  these  subjects  might  be  taught  ;  but  the  State 
aid  must  be  given  in  less  miserly  fashion  than  in  the 
past,  because  unless  the  lectiires  were  made  to  some 
extent  independent  of  fees,  these  must  be  too  high 
for  many  wlio  would  otherwise  become  students.  He 
believed  that  many  technical  manufactures  could 
only  be  learned  in  a  chemical  work,  bvit  such  was 
not  the  ca8(>  for  all  manufactures,  and  he  therefore 
agreed  ■with  Professor  ^fill's  suggestions  so  far  as 
concerned  these.  It  ■would  not  be  difficult  to  arrange 
courses  of  technical  lectures  suitable  to  the  wants  of 
each  district,  but  it  would  be  rather  troublesome  to 
apportion  State  aid  equally. 

Mr.  T,  L.  P.tTTiiUSON  quite  symi^athised  with  ■what 
Professor  Dittmar  and  Jlr.  Henderson  had  said. 
He  would  rather  that  a  young  man  should  first  study 
general  chemistry  thoroughly  before  going  into  a 
chemical  works,  than  that  he  should  devote  his  whole 
time  to  the  study  of  the  manufacture  of  any  special 
article.  If  a  ycmng  man  had  a  thorough  training  in 
the  laboratory  in  general  chemistry  and  physics,  he 
would  soon  be  able  to  api)ly  what  he  had  learned  in 
the  scientific  laboratory,  when  he  went  into  a  work's 
laboratory,  and  would  consequently  be  of  some  use 
to  hia  employers. 


I  Mr.  R.  D.  Pui.L,\u  said  he  quite  agreed  with  the 
views  that  had  boon  put  forward  by  the  other 
speakers.  It  seemed  to  him  to  bo  scarcely  fair  to 
call  upon  the  State  to  provide  any  assistance  for 
special  subjects,  liecause  it  was  only  to  a  limited 
number  of  people  any  sucli  special  training  could  be 
of  service.  It  ■was  important,  however,  that  there 
should  be  some  means  provided  by  the  State  for  as 
many  as  possible  getting  a  sound  instruction  in 
general  chemi.stry.  Of  course  it  would  be  quite 
impo.ssiblo  to  have  classes  assisted  by  the  State,  if 
the  pupils  did  not  go  forward  for  examination.  If 
there  was  to  bo  State  aid  tiioro  must  bo  Stato 
examination.  He  was  of  ojiinion  that  for  tliose  who 
could  afford  the  time  and  money  to  get  special 
instruction  after  a  course  of  general  chemistry,  it  Wiis 
a  decided  advantage.  He  considered  hiinself  very 
mucli  benefited  by  the  time  he  spent  at  the  School 
of  Dyeing  in  Leeds.  It  saved  him  a  considerable 
amount  of  time  when  he  entered  their  own  works. 
A  great  deal  was  at  once  more  appurent  to  him, 
owing  to  the  special  instruction  he  got  in  the  general 
principles  of  dyein.g,  the  actions  of  mordants  and 
colouring  matters,  and  the  general  properties  of 
fibres. 

Dr.  J.  Ci.AUic  said  they  were  all  tolerably  -n-ell 
agreed  that  the  best  way  to  acquire  a  technical 
ediuration  was,  in  the  first  place,  to  get  a  sound 
ordinary  education  ;  secondly,  to  devote  three  or 
four  years  to  the  study  of  science,  and  thirdly,  to 
devote  the  rest  of  the  time  to  the  particular  manu- 
facture desired.  It  was  not  possible  to  pick  up 
siiflicieut  knowledge  of  anv  manufactiu-e  so  as  to 
be  able  to  practice  it  profit.ably,  unless  in  a  work 
where  such  a  mauufacttu-e  was  carried  on.  And  that 
seemed  to  him  to  be  the  principal  objection  to  the 
establishment  of  technical  schools,  if  by  the  term 
technical  school  was  understood,  a  school  where  a 
student  was  exijccted  to  learn  a  particidar  business 
sufficiently  well  to  be  able  to  go  out  and  start  to 
work  that  business.  At  the  same  time  he  would  not 
go  so  far  as  Pi'ofessor  Dittmar  and  say  that  aid 
should  not  be  given  to  some  sort  of  technical 
education.  He  saw  no  reason  why  there  should 
not  be  established  a  lectureship,  where  a  general 
survey  of  all  the  principal  manufactures  might  be 
had.  But  the  subject  under  discussion  ■nas  not  as 
to  the  method  of  technical  education,  but  what  the 
Government  should  really  do  to  assist  technical 
education.  The  sons  of  the  "  mas.ses "  were  not 
able  to  spare  the  time  and  money  to  get  a  general 
education  and  also  a  specific  scientific  education ; 
hence,  if  the  Government  were  to  do  anything  it 
should  be  to  facilitate  the  education  of  these,  who 
were  not  able  to  spare  either  the  time  or  money 
tliemselves.  The  first  way  in  which  the  Govern- 
ment might  be  of  use  in  the  spread  of  technical 
education  was  in  the  providing  of  secondary  schools. 
There  were  plenty  of  primary  schools  at  present, 
but  very  few  secondary  ones.  Li  addition  to  that 
he  saw  no  reason  why  the  Government  fhonld  not 
assist  in  transferring  the  most  advanced  pupils  in 
evening  schools  to  technical  colleges,  where  they 
could  learn  more  science  than  it  was  possible  for 
them  to  get  in  the  evening  schools. 

Mr.  D.  Wilson,  jun.,  quite  agreed  with  Professor 
Dittmar  in  all  that  he  said,  except  in  regard  to 
his  o^n'n  trade.  He  thought  the  trade  of  agriculture 
was  (juite  a  technical  one,  and  that  a  three  years' 
course  of  study  in  chemisti-y  was  not  required  for 
ordinary  students,  but  that  the  Government  might 
do  something  in  the  way  of  aiding  travelling 
lectureships. 
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Dr.  J.  M.  Milne  said  that  in  reference  to  tlie 
Government  grants  for  students  wlio  passed  the 
examination,  he  thought  the  evil  of  that  system  was 
only  beginning  to  come  out  now.  Payment  by 
results  was  faulty.  Such  a  system  could  not  lead  to 
anything  else  than  cramming.  Ou  the  part  of 
teachers  it  simply  meant  a  matter  of  pounds, 
shillings,  and  pence.  The  money  spent  in  that  way 
was  just  wasted,  and  it  might  be  put  to  much  better 
purpose,  say,  for  the  better  endowment  of  schools 
and  colleges,  and  in  the  way  of  affording  facilities 
for  the  fitting  up  aud  furnishing  of  laboratories. 

Mr.  Wii.  FouLis  said  he  quite  agreed  with  most  of 
the  speakers  as  to  the  necessity  of  a  chemist  being 
thoroughly  trained,  but  another  view  could  be  taken. 
It  seemed  to  him  there  was  no  branch  of  chemical 
industry  but  what  would  be  the  better  of  technical 
lectures— lectures  not  intended  for  trained  chemists 
only,  but  for  all  the  men  in  the  work,  so  that  they 
might  have  some  knowledge  of  the  chemistry  witJa 
which  they  were  coming  into  contact  every  day. 
This  would  enable  them  to  become  more  intelligent 
workmen. 

Mr.  0.  M.  AiKMAN  said  all  must  be  agreed  that 
before  any  one  could  benefit  by  a  course  of  lectiu'es 
on  technical  education,  he  must  first  have  a  thorough 
grounding  in  chemistry.  He  thought  that  the  State 
might  be  asked  to  endow  special  chairs  for  the 
various  great  industries  of  the  country,  such  as 
agriculture,  because  in  so  doing,  it  was  benefiting 
not  one  class  of  people  only,  but  was  promoting  the 
general  prosperity  of  the  country.  As  au  example, 
he  instanced  the  cultivation  of  sugar-beet  in  Ger- 
many. Scarcely  auy  subject  looked  more  difficult, 
at  first,  than  the  introduction  of  that  article,  but 
thanks  to  the  thoroughly  scientific  aud  liberal  way 
in  which  the  German  Government  acted,  the  cultiva- 
tion of  it  was  now  an  accomplished  fact.  Regarding 
technical  education  being  extended  to  agriculture,  to 
show  that  there  was  a  distinct  call  for  that,  he 
jjointed  out  that  in  the  short  time  the  Technical 
College  had  devoted  to  that  subject  there  were  over 
100  students  attending  the  lectures. 

Mr.  E.  C.  0.  ST,iNFORn  spoke  of  the  difficulty  there 
was  in  learning  applied  chemistry.  If  one  looked 
into  any  work  on  that  subject,  he  would  see  that  it 
was  years  behind  the  age.  The  reason  of  that  was 
that  i^rofessors  of  chemistry  could  not  write  these 
works,  and  men  engaged  in  the  manufactures  would 
not.  So  he  thought  State  aid  was  required  to  build 
laboratories  and  larger  colleges  for  the  chemical 
profession  and  for  the  people  generally,  museums,  and 
libraries.  Another  thing  which  he  might  refer  to 
was  the  great  importance  of  the  study  of  organic 
chemisti-y  in  the  present  day.  He  need  not  point  out 
that  it  was  a  study  which  was  not  very  easily  carried 
out  in  this  country,  and  he  thought  the  State  might 
do  something  to  make  that  study  more  accessible.  If 
there  was  anything  else  he  would  like  to  have  State 
aid  in,  it  was  in  the  direction  of  getting  rid  of 
examinations. 
The  following  resohition  was  finally  agreed  to  :  — 
Resolution. — ' '  That,  in  the  opinion  of  this  meeting. 
State  aid  is  urgently  required  to  better  endow  existing 
colleges,  and,  where  necessary,  to  establish  new 
colleges  for  the  teaching  of  chemistry  and  the  allied 
sciences  in  the  most  thorough  manner,  and  at 
moderate  fees,  rather  than  to  establish  schools  for 
the  teaching  of  special  manufactures ;  and  that 
scholarships  should  be  founded  in  connexion  with 
the  colleges  in  order  to  assist  deserving  students  to 
complete  their  education." 


^otti'ntjhnm  ^rrtion. 


Chairman :  Lewis  T.  Wright. 
Vice-Chairman:  Prof.  P.  Clowes. 


Committee : 


L.  Arelibutt. 
Jas.  H.  Asliwell. 
J.  B.  Coleman. 
W.  A.Curry. 
H.  Uoidsre. 
E.  Francis. 


J.  M.  C.  Paton. 
S.  J.  Pentecost. 
C.  Spackman. 
H.  J.  Stajiles. 
U.  L.  Whiteley. 


Treasurer :  S.  V.  Holf^ate. 

Hon.  Local  Secretary  ■' 

Jno.  R.  Asliwell,  111,  Waterloo  Crescent,  Nottingliam, 


Notices  of  Papers  and  Communieations  for  the  Meetings  to  be 
sent  to  the  Local  Seci'etary. 


Meeting  held  February  27tli,  1889. 


PKOFESSOH    CLOWES   IN   TUE   CHAIK. 


DISCUSSION  ON  TECHNICAL  EDUCATION 
IN  CHEJnSTRY. 

Mr.  C.  L.  Rother-^.  (Vice-Chnirman,  Nottingham 
School  Board),  in  introducing  the  subject  for  discus- 
sion, said  it  would  be  well  to  briefly  consider  the 
various  forms  in  which  the  Government  at  present 
rendered  aid  in  technical  education,  and  whether 
those  methods  were  capable  of  extension  or  should 
be  abolished  and  others  substituted.  Beginning 
with  the  elementary  schools  there  was  very  little 
provision  in  the  upper  standards  for  the  introduc- 
tion of  technical  education  under  the  regulations  of 
the  Science  and  Art  Department.  A  certain  amount 
of  Kindergarten  instruction  was  given  (which  had 
been  exceedingly  valuable)  in  the  elementary  classes. 
Beyond  that  they  had  the  provisions  of  the  Science 
and  Art  Department  and  the  science  classes  of  local 
colleges.  Now  how  far  it  would  be  possible  for  any 
of  those  provisions  to  be  extended  was  the  subject 
for  consideration,  and  his  feeling  was  that  the 
Government  might  aid  in  this  way  :  First  of  all,  by 
having  the  period  of  school  Hfe  and  the  time  of 
exemption  extended  for  a  little  longer.  At  present 
half-time  attendance  commenced  at  10  years  of  age, 
and  full  time  at  1.3,  or  on  passing  the  sixth  standard. 
These  should  be  extended  further  so  as  to  give 
opportunity  for  the  extensive  introduction  in  upper 
standards  of  instruction  in  technical  subjects.  The 
proportion  of  time  devoted  now  in  the  upper  stan- 
dards to  instruction  in  science  was  exceedingly  low  in 
proijortion  to  that  devoted  to  mere  literary  subjects, 
and  greater  opportunities  might  be  afforded  in 
this  direction  by  establishing  continuation  evening 
schools,  where  young  people  of  from  14  to  16  years 
age  should  be  required  to  attend  for  one  or  two  of 
evenings  a  week.  There  were  various  other  ways 
in  which  technical  education  could  be  advanced,  but 
not  ways  in  which  the  Government  could  interfere. 
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Employers,  now  the  system  of  npprenticiug  had 
been  nbandoneJ,  might  give  tho  youug  people  more 
time  for  instruction.  Gnints  should  not  depend  upon 
results.  Teachers'  remuuenitiou  should  bo  secured 
to  them  and  not  depend  upon  the  number  of  students 
or  the  number  of  passes.  It  was  a  well-known  fact 
that  educational  institutions  in  principle  were  never 
self-supporting,  and  had  it  not  been  for  benefactions 
in  the  past  there  would  never  have  been  the  educa- 
tional provision  there  was.  It  was  for  the  State 
to  supplement  and  complete  the  work  thus  begun. 
Individuals  could  not  be  expected  now  to  maintain 
the  work  of  technical  instruction.  What  was  reijuirod 
was  more  municipal  and  more  Cxoverumout  grants 
to  institutions  of  the  University  College  kind,  and 
all  Buch  aid  would  be  well  bestowed.  The  Bill 
introduced  by  Sir  Henry  Ivoscoe  was  on  the  whole 
satisfactory,  and  seemed  to  conform  very  closely  to 
the  provisions  of  the  Scotch  Bill.  It  seemed  to  him 
that  the  development  that  could  be  hoped  for  was 
only  upon  existing  lines  by  the  extension  of  those 
lines.  By  greater  liberty  and  payment  of  allowances 
the  State  could  thus  aid  in  the  development  of 
opjjort  unities  for  teaching. 

Dr.  Bowman  (Halifax)  Lad  given  a  groat  deal  of 
attention  to  the  question  of  technical  education,  and 
how  it  could  be  best  advanced  in  this  country.  At 
the  very  outset  it  was  necessary  to  define  what  was 
meant  by  technical  education  ;  in  his  opinion  the 
line  should  be  ib-awn  the  moment  science  was  begun 
to  be  applied  to  actual  practical  industry.  At  the 
present  time  there  was  sadly  too  little  instruction 
given  in  schools  of  practical  science.  How  could 
aid  be  given  to  men  of  chemical  training  to  enable 
them  to  turn  the  knowledge  they  possessed  to  some 
of  the  great  industries,  which  they  could  not  do 
■when  encumbered  with  their  every-day  employment  ? 
Men  who  had  received  a  good  chemical  education 
were  often  completely  at  sea  when  they  wanted  to 
apply  their  knowledge  in  a  practical  direction. 
There  should  be  tacked  on  to  all  universities  and 
colleges  classes  like  those  of  the  University  of 
Edinburgh,  where  there  wa^  a  special  chair  of  applied 
chemistry,  and  where,  when  sufficiently  grounded  in 
pure  chemistry,  students  were  taught  how  to  apply 
it  to  manufactures.  They  were  also  taken  to  see 
processes  of  manufacture,  and  were  pointed  out  the 
principles  underlying  them.  There  were  many  young 
men  who  would  like  to  piu'sue  theu"  studies  a  Httle 
fui'ther,  but  their  means  were  not  sufficient  for  the 
purpose  :  some  of  these  men  might  make  their  mark 
if  they  had  the  opportunity.  If  the  Government 
could  see  their  way  it  would  be  a  good  thing  to 
subsidise  such  as  had  shown  aptitude  by  endowing 
"working  scholarships."  If  young  men  practically 
engaged  in  the  scientific  part  of  their  special  industry 
could  enter  a  technical  class  by  the  aid  of  such 
scholarships,  that  would  materially  aid  technical 
education.  In  connexion  with  the  Bradford  Tech- 
nical School  some  valuable  researches  had  been 
made  on  the  chemistry  of  wool  dyes  by  Dr.  Knecht, 
who  would  have  very  much  liked  to  carry  that  work  a 
little  further,  but  he  had  not  time.  Several  students 
had  assisted  him,  and  would  have  been  the  very  men 
to  have  carried  out  this  work,  but  they  could  not 
afford  to  do  it,  and  thus  technical  education  suffered. 
Two  of  these  young  men  subsidised  by  Government 
scholarships  for  two  or  three  years  could  have  done 
the  work. 

Alderman   Lixbi.ey   (Chairman.  Nottingham   Uni- 
versity   College    Committee)    was    afraid    that    the 


exigencies  of  every-day  life  would  prevent  children 
being  kept  at  school  so  long  as  Mr.  Kothera  asked. 
Ho  also  thought  Mr.  Kothera  would  find  great 
ilifficulty  in  making  young  people  of  11  to  16  attend 
evening  schools.  To  his  mind  the  sooner  board 
schools  were  made  truly  national  schools  in  every 
respect  the  better,  and  to  the  school  board  should 
be  entrusted  the  technical  education  of  the  country 
generally.  And  it  was  not  only  in  the  elementary 
schools  that  they  must  foster  this  education,  it  was  in 
secondary  schools  as  well.  They  would  be  glad  to 
know  that  it  was  the  intention  of  the  Government  to 
make  grants  to  local  colleges  throughout  the  country, 
and  he  hoped  that  Nottingham  University  College 
would  receive  a  proper  grant. 

Tie  was  rather  fearful  that  if  they  altered  the  mode 
of  payment  in  the  science  and  art  classes  very  largely 
the  results  would  not  be  so  satisfactory.  He  was 
in  favotu-  of  increasing  tlie  grant  of  payment  to 
teachers.  When  they  remembered  that  payment 
by  results  necessitated  the  co-operation  of  the 
students  it  would  not  be  well  to  relax  that  method. 
It  had  the  effect  of  making  the  students  feel  that 
out  of  gratitude  to  the  teacher  they  must  be 
regular  and  give  attention.  He  thought  the  school 
board  should  certainly  have  power  to  pay  the  fees 
for  all  deserving  students  who  were  wilhng  to 
attend  technical  classes  in  the  evening,  not  only 
classes  in  their  own  schools  but  also  at  local 
colleges.  By  increasing  the  ntimber  of  evening 
students  in  that  way  they  would  greatly  advance 
technical  education.  He  looked  with  favour  upon 
Sir  Henry  Eoscoe's  Bill.  What  was  wanted  was  to 
strengthen  the  hands  of  the  school  board  and  to 
encourage  the  scholars  by  the  payment  of  fees. 

Mr.  John  K.  Asiiwell  (Hon.  Secretary,  Nottingham 
Section)  had  not  had  the  opportunity  of  studying  the 
provisions  of  the  late  Bills  in  detail,  and  would  there- 
fore confine  his  remarks  rather  to  the  consideration  of 
the  question  ' '  In  what  direction  is  State  aid  needed 
to  assist  technical  education  in  chemistry  ?" 

Sir  Henry  Eoscoe's  late  Bill  dealt  with  elementary 
instruction  in  chemistry  and  other  subjects  as  the 
basis  for  any  more  advanced  instrntcion  hereafter. 
The  late  Bill  seemed  rather  scientific  than  technical 
so  far  as  chemistry  was  concerned.  He  fully  agreed 
with  Dr.  Bowman  that  technical  instruction  was  the 
apjjlieation  of  science  to  industry.  If  general  instruc- 
tion in  chemistry  was  to  be  accepted  as  the  starting 
2)rinciple,  then  the  directions  in  which  applied 
cheuiistry  was  required  would  baffle  enumeration. 
He  understood  the  scojie  of  the  Bill  was  limited  to 
the  subjects  specified  in  the  Science  and  Art  Directory 
and  to  certain  sul)jects  of  commercial  education,  but 
that  other  subjects  agreed  upon  by  the  Science  and 
Art  Department  and  the  Education  Depai-tment 
might  be  included.  To  these  "  other  subjects  "  he 
attached  the  utmost  importance  because  they  might 
embrace  the  strictly  technical  subjects,  such  as 
those  examined  in  by  the  Londcm  and  City  Guilds 
Institute  for  the  Advancement  of  Technical  Educa- 
tion, e.g.,  brewing,  dyeing,  printing,  steam  and 
steam  engine,  &c.  Thereby  the  Bill  would  provide 
technical  education  projjer. 

Eespecting  the  need  for  State  aid  to  provide 
scientific  and  technical  education  in  chemistry,  they 
had  to  consider  the  persons  taught,  the  teachers,  and 
the  subjects  taught. 

First.  As  to  the  persons  taught,  he  contended  that, 
in  the  case  of  children  of  school  age,  their  chemical 
education   should  begin  very  early  in  their  school 
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life   by  object  lessons  upon    subjects  with   which 
cMklren   in   public    elementary   schools    had   some 
slight  every-Jay  knowledge.     Also  that  the  instruc- 
tion  should  be  progressive  (i.e.,  from  standard  to 
standard)  by  much  slower  and  easier  stages  than  at 
present.     He   would  wish  to   see  these  elementary 
science  demonstrations  made  compulsory  at  all  public 
elementary  schools.    State  aid  would  be  required  in 
the  shape 'of  a  liberal  scheme  of  scholarships  or  as 
free  e  lucaticn  to  provide  means  for  the  continuance 
at  higher  grade  board  schools  and  elsewhere  of  the 
te.iohing    imparted  at    public    elementary   schools. 
No   one  who  had    seen   the  intense  interest  which 
children  at  Nottingham  and  at   a  few  other  board 
schools  took  in   elementary  science   demonstrations 
could    ever    doubt     the    existence    of     elementary 
scientific   symp.ithies  in   them,   and  the   ease   with 
which  the  taste  would  grow.     At  higher  grade  board 
schools  such  children  ought  to  be   able   to  obtain 
more    advanced     but     still     somewhat     elementary 
instruction  in    chemistry   and   physics.      Here   the 
taste  for   science  would  become   more   pronouaced. 
After  such  higher  grade  schools  State  aid  would  be 
needed  to  find  means  for  continuing  and  still  furtlier 
improving  the  chemical  education,  say  at  university 
colleges  and  technical  schools,  where  the  students 
ought  to  have  the  best  possible  teaching  and  facilities, 
and  the  widest  choice  as  to  the  particular  phase  of  a 
science  which  they  would  wish  to  study,  and  here,  too, 
they  ought  to  be  "encouraged  to  specialise  technically 
as  well  as  chemically,  and  encouraged  by  means  of 
State  aid.    Thus  highly  trained  chemists  of  the  purely 
academic  type  and  of  the  technical  type  would  be 
produced.  "   The   university   scholarships    to    which 
Dr.  Bowman  had  referred  would  form  an  important 
phase  when  the  chemical  education  of   students  at 
universitv  colleges  and  technical  schools  needed  con- 
tinuing to  the  highest  point.     But  without  scholar- 
ships our  universities  might  do  very  much  by  allowing 
students  or  others  to  be  examined  in  one  or  more 
of  the  science  subjects  of  their  examinations.     The 
value  of  this  would  be  very  great  in  the  interests  of 
technology,  where  a  man's  knowledge  of  a  special 
science,  or  of  one  or  two  sciences,  was  all  important. 
Such  a  scheme  of   national  education,  not  only  in 
chemistry  but  in  science,  would  naturally  lead  to  a 
development  of  the  special  gifts  of  the  chilch-en  of 
school  age.     "With  regard   to  children   at  secondary 
schools,  such  as  those  of  the  high  school  type,  he 
would  wish  to  see  some  similar  system  carried  out, 
but   adapting  the  State   aid   to  be   afforded   to  the 
special  requirements  of  those  schools.     He  thought 
that  the  chemical  teaching  iu  these  schools  needed 
vastly  improving   in   quality.     Quite  distinct   from 
chihii-en  of  school  age,  there  existed  large  numbers 
of  ordinary  workmen,  foremen,  and  future  masters  ; 
and   in   any  provision  for  advancing  technical  edu- 
cation, these  persons  needed  providing  for  upon  an 
entirely   distinct    footing.       He   thought  the   main 
difliculties  in  technical  classes— viz.,  small  attendance 
and  poor  re -ults— arose    from   trying  to   mix  boys 
and  men  in  the  same  class,  and  especially  when  of 
different  social  status.     Not  a  few  workmen  attended 
evening  technical  and  science  classes,  knowing  that 
it  theu-  foremen  or  masters  heard  of  it,  so  much  the 
worse  would  the  daily  work  become  for  such  work- 
man.   Indifference  and  lack  of  education,  as  well  as 
lack  of  suitable  teachers  and  faciUties,  were  among 
the  important  reasons  why  so  few  crtUnai-y  workmen 
attended  evening  classes.     State  aid  was  needed  to 
provide  classes,  teachers,  and  facUities  for  ordinary 
workmen— facilities   of    time,    place,    and   expense. 
With  foremen  and  futiue  masters  the  need  was  far 


greater.     These  very  largely,  and  in  the  immediate 

future,  would  have  control  and  guidance  of  work- 
men ;  and  they  exerted  a  very  powerful  influence  on 
the  commercial  position  of  England  in  chemical 
technology.  He  would  advocate  a  similar  system  to 
that  suggested  for  children  of  school  age,  viz.,  a 
system  providing  the  greatest  facihties,  a  progressive 
system,  and  at  the  entire  expense  of  the  State.  Such 
a  system  would  need  to  be  carried  out  by  day  and 
evening  classes. 

Next,  as  to  teachers,  the  teaching  qualification 
should  be  raised  much  higher.  Where  p.iyments  by 
results,  as  in  Ssience  and  Art  Dep.irtment  and  other 
examiaation?  were  in  force,  the  maximum  grant  to  a 
teacher  should  be.  for  any  single  student,  the  grant 
earned  for  the  hi.ghest  grade  at  which  the  teacher  had 
p.assed  in  that  subject.  And  that  where  the  teacher's 
qualification  was  not  obtained  by  examination,  there 
very  much  more  stringent  inquiries  and  regulations 
should  be  in  force.  With  respect  to  teachers  of 
technical  sub'ects.  he  iirged  the  necessity  for  com- 
pulsory examinations  in  practical  work,  and  not 
merely  written  esaminaDions.  It  was  most  important 
that  teachers  in  any  technical  school  should  have 
been  educated  among  external  surroundings  very 
similar  to  those  existing  in  that  particular  locality, 
e.g.,  a  chemist  educated  in  Birmingham,  with  its 
entourage  of  metalliu'gy,  pottery,  and  other  chemical 
manufactures,  and  then  transplanted  to  a  town  with 
very  large  textile  trades  (such  as  Nottingham  or 
Leicesterl.  was  placed  in  a  most  unfortunate  position 
for  himself  and  for  his  scholars.  His  sympathies, 
illustrations,  and  whole  bent  were  out  of  harmony 
with  the  needs  of  the  locahty.  The  scholar,  too, 
needed  to  specialise  early,  with  a  view  to  his 
business,  otherwise  he  would  find  that  a  large 
amount  of  valuable  time  had,  for  his  pm-poses,  been 
misapplied. 

Third.  As  to  subjects  taught.  Technically  there 
was  the  greatest  need  that  the  subjects  taught  should 
be  adapted  to  requirements  of  special  localities  and  by 
men  practically  acquainted  with  these  special  needs, 
e.g.,  take  the  wool-dyeing  syllabus  or  the  cotton- 
dyeing  syllabus  of  the  London  and  City  Guilds 
examination  for  advancement  of  technical  education. 
Both  syllabuses  might  be  or  might  not  be  admu-ably 
adapted  for  dyeing  pui'iJOses  in  Yorkshu-e  or  in 
Lancashire,  but  Ijuth  quite  uusuited  for  Nottingham 
dyeing  trades.  It  was  a  frequent  occuiTence  for 
the  lectiu-er  on  dyeing  at  the  City  Guilds  class  at 
Nottingham  University  College  to  have  to  inform  his 
students  that  he  had  to  lecture  on  a  subject  of  no 
interest  whatever  to  Nottingham  dyers,  and  that 
while  he  regretted  it,  he  was  most  unfoi'tunately 
obliged  to  conform  to  regulations  laid  down  by  a 
central  authority.  Again,  he  would  ask  how  many 
of  the  tea -hers  of  dyeing  at  the  technical  schools 
throughout  the  country  were  really  practical 
dyers  and  not  mere  scientists  ?  He  thought  that  if 
they  were  practical  men  surely  it  was  strange  they 
did  not  double  their  salaries  promptly  by  going  into 
commerce.  High  class  teaching  must  proceed  from 
jjersonal  experience,  and  in  technical  subjects  State 
aid  was  sadly  needed  in  order  to  pay  such  salaries  as 
as  would  command  men  j^ractically  as  well  as 
scientifically  acquainted  with  their  special  subjects. 

Mr.  W.  J.  Abel  (Inspector  to  the  Nottingham 
School  Board)  thought  that  they  should  consider  the 
general  question  rather  than  the  details  of  technical 
education.  What  they  required  to  know  was  by 
what  general  means  they  could  best  foster  technical 


M»y3i.i8S9.]       THE  JOURNAL  OF  THE  SOCIETy  OP  OHEMIOAL  INDUSTRY. 


349 


ednoation.  He  thought  Dr.  Bowman's  definition 
exceptiouiilly  ffoo>l.  Teohniciil  oducatiou  shouM  bo 
commencod  very  low  down,  and  at  the  very  oarliest 
stages  they  should  instruct  the  students  to  apply 
their  knowledge.  If  students  were  more  trenuciitly 
taught  how  to  apply  the  eduoiitiou  they  roceivoil, 
tliey  would  lie  more  impressed  with  th  ir  instruc- 
tion. Government  could  be.st  aid  their  viirious  locivl 
iudnstrie.s,  not  by  giving  encounigoraent  to  any 
p.irticuliir  science,  but  by  niakiug  their  legisliitiou 
very  general,  and  giving  facilities  for  the  encournge- 
meut  of  technical  education  in  general.  They  could 
then  leave  it  to  properly  constituted  lociil  authorities 
to  encourage  what  subjects  they  would.  Tlie  next 
([uestion  was,  wlio  were  tliosc  educatioiiid  autliorities 
to  be?  There  were  educational  authorities  who 
wore  incompetent  to  touch  up.)ii  these  sul)jects.  lie 
thought  school  boards  s)iould  bo  made  universal. 
Small  boards  who  possessed  no  school  buildings 
should  be  combined  into  school  boards  for  large 
districts  in  sparsely  populateil  parts  of  the  country, 
so  as  to  induce  more  competent  men  to  go  on  the 
boards.  He  tliought  they  sliouhl  direct  their  efforts  to 
to  the  following  ends  : — To  make  large  school  boards 
uni  vereal,  in  order  to  encourage  good  men  ;  to  impress 
the  central  authority  with  the  necessity  of  avoiding 
detail,  and  generalising  legislation  as  much  as 
possible  ;  to  arrange  continuation  courses,  and  to 
establish  especially  "working  scholarships,"  the 
comparative  absence  of  which  throughout  the  country 
had  tended  very  largely  to  make  English  manufac- 
turers fall  behind  those  on  the  Continent.  They 
wanUnl  more  means  for  carrying  on  that  practical 
work,  that  researcli  without  which  they  could  not 
make  advances  such  as  were  being  made  on  tlie 
Continent.  Mr.  Aslnvell  had  sjjoken  about  the 
specialisation  of  teaching.  Ho  doubted  whether 
they  sliould  8])eciali8e  from  the  beginning,  for  there 
was  truth  in  the  old  .saying  that  "man  should  know 
a  little  of  everything,  and  all  about  one  thing." 
Alderman  Lindley  was  quite  right  when  he  said 
payment  by  results  could  not  be  done  away  with. 
They  did  not  want  to  abolish  it,  but  wanted  payment 
by  genuine  and  not  sliam  results,  as  was  at  present 
the  case. 

Mr.  J.  B.  Coi.KM.VN  (Assistant  Lecturer  on  Chemis- 
try, Ike,  Nottingham  University  College)  had  noticed 
no  provision  in  the  15ill  for  advanced  education,  and 
thought  there  was  to  be  no  grant  to  colleges  from 
the  department  iniless  it  was  understood  by  the 
word  '■  school  or  college."  He  noticed  in  section  3 
that  there  was  a  grant  to  be  given  by  local  authority 
or  school  board  for  payment  of  fees  and  also 
scholarships.  ^\'hat  they  desired  was  that  there 
should  be  some  central  authority  to  concrete  the 
teaching  so  that  less  people  should  teach  the  same 
thing  twice  over.  He  also  recommended  a  graduated 
course,  starting  from  the  elementary  schools.  The 
purposes  of  the  grant,  he  took  it,  would  be  to 
increase  the  teachers  or  to  improve  the  teaching 
power  ^  to  give  as.sistance  by  grants  of  a])paratus 
and  models,  particularly  in  coimexion  with  technical 
classes,  to  pay  the  fees  of  deserving  students,  and 
also  to  found  additional  schoUuships. 

Mr.  F.  S.  Granger  (Hon.  Local  Secretary  of 
Society  for  -Advancement  of  Technical  Education ) 
was  under  the  impression  that  Sir  Henry  Roscoe's 
Bill  dealt  with  higher  education.  The  Bill  before 
them  dealt  simjdy  with  elementary  instruction.  He 
himself  had  certainly  contemplated  an  Elementary 
Education  Bill  separate  and  apart  from  tliat  ior 
higher  technical  education. 


Mr.  Li,OYn  Whitrlky  (Lecturer  on  Dyeing,  &c., 
Nottingliam  University  College) :  He  did  nut  want 
to  work  elementary  education  under  cast  iron  rules. 
Tiie  Science  an  1  Art  Department  should  give  grants 
just  as  the  L  )u  Ion  City  (riiilds  did.  Tlioy  were  too 
much  circumscribed  in  their  teaching.  He  agreed 
with  Mr.  Ashwell,  who  knew  as  well  as  he,  what  the 
Nottingham  University  College  did,  and  that  although 
they  eoiild  earn  grants  from  City  Guilds,  they  could 
very  imparfectly  adapt  tliemselvos  to  the  require- 
ments of  the  trade  of  the  town.  They  were  fixed 
with  an  examiner  who  had,  he  belii'veil,  a  thorough 
acquaintance  witli  some  processes  of  d_yeing,  but  had 
no  aC(piaintanco  with  dyeing  as  practised  in  Notting- 
liam. Ho,  himself,  had  to  teach  dyeing  as  required 
liy  the  City  Guilds,  but  this  was  of  very  little 
u.se  to  Nottingham  men.  If  they  were  to  launch 
out  and  teach  those  phases  of  dyeing  required  by 
the  district,  their  students  who  went  in  for  the 
City  (luilds  examination  would  suffer.  Dr.  Bowman's 
scheme  helped  every  man  who  wanted  to  sijccialise 
to  study  ('(jnally  the  teachings  of  pure  science,  or  of 
science  applied  either  generally  or  to  specific 
industries.  In  cases  of  this  sort,  local  committees  of 
competent  men  might  be  appointed  to  supervise  the 
teaching  and  examinations  in  special  or  local  subjects, 
and  those  who  knew  the  needs  of  the  district  would 
be  the  best  men  to  perform  this  office. 

Mr.  KiTSON  (Science  Demonstrator  to  the  Notting- 
ham School  Board)  thought  that  a  large  amount  of 
scientific  knowledge  should  be  given  to  chikU'en  in 
ordinary  elementary  schools,  and  that  a  certain 
amount  of  it  should  be  compulsory.  If  they 
wished  to  add  to  this,  his  two  suggestions  were, 
continuation  schools  or  colleges,  and  classes  similar 
to  those  held  in  the  City  and  Guilds  of  London 
Institute.  He  would  give  a  certain  amount  of 
scientific  instruction  in  the  upper  schools  (Standards 
IV.  or  v.).  School  boards  should  be  given  power 
either  to  provide  scholarshijis  for  deserving  children 
in  their  schools  or  to  have  some  of  the  best  children 
picked  out  and  sent  to  higher  schools  where  it  would 
not  be  compulsory  to  givo  elementary  education. 
They  could  not,  however,  establish  higher  schools 
unless  they  provided  for  the  third  standiu'd.  This 
condition  should  be  abandoned  and  continuation 
schools  for  Standard  A'll.  and,  upwards  fostered 
for  giving  higher  education  in  board  schools. 
Elementary  and  advanced  education  should  be 
kept  quite  apart ;  one  Bill  should  not  include 
the  two,  as  there  would  be  some  danger  of  one 
swamping  the  other.  All  who  had  the  interests 
of  technical  education  at  heart  would  rather  see 
the  elementary  provided  first  and  then  the  advanced 
than  have  the  two  together  in  one  Bill  and  so 
endanger  both.  The  scheme  of  the  higher  schools 
should  be  elastic,  and  subjects  taught  should  have 
some  bearing  on  the  trade  of  the  district.  By 
working  or  travelling  scholarships  students  miglit 
%-isit  other  schools  and  see  the  methods  employed 
there,  and  thus  supiilement  the  science  instruction 
received  at  home. 

A  Visitor  thought  that  there  should  also  be 
scholarships  for  students  who  were  connected  with 
some  place  of  bu.siuess.  The  continual  adoption 
of  new  methods  made  it  very  desiral)le  that  there 
should  be  more  touch  between  the  works  and  the 
teaching  of  the  college. 

_  Mr.  E.  FnANci.s  (Head  Master,  People's  College, 
Nottingham)  :  With  regard  to  the  provision  of  funds 
and   granting   of    power,    there   could    not   be   two 
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opinions  that  the  local  authority  should  be  the 
Bohool  board.  They  could  not  very  well  separate 
the  teaching  in  the  elementary  schools  from  higher 
teaching;  they  were  too  intimately  connected.  In 
order  to  get  higher  teaching  he  agreed  with  Mr. 
Kitson  that  they  should  begin  pretty  low  down. 
Continuation  might  then  be  made  in  the  colleges 
which  were  already  provided.  They  had  schools 
and  a  great  number  of  colleges,  and  they  wanted 
power  to  raise  more  funds,  so  as  to  provide  apparatus, 
teaching  power,  and  all  that  was  necessary  to  carry 
on  the  work.  He  strongly  supported  Sir  H.  Koscoe's 
Bill,  which  he  thought  a  very  fair  Bill.  He  did  not 
think  Mr.  Coleman  need  be  afraid  of  colleges  being 
left  out  in  the  cold  ;  provision  was  made  in  the  Bill 
for  colleges  of  that  kind. 

He  would  like  to  say  a  word  as  to  the  Science  and 
Art  Department  and  their  list  of  subjects.  As  a  rule 
they  tried  to  make  the  subjects  as  general  as  possible 
so  as  to  cover  all  trades  and  manufactures,  but  some- 
thing more  was  wanted.  The  local  authority  must 
be  entrusted  with  powers  to  arrange  the  eimicidum 
to  suit  the  district.  The  Science  and  Art  Department 
could  not  arrange  their  syllabus  to  suit  all  districts. 
For  instance,  in  dyeing,  a  syllabus  suitable  for  York- 
shire would  not  do  for  Nottingham. 

He  thought  boys  ought  to  be  permitted  to  extend 
theu'  education  in  colleges  free  of  all  cost ;  scholar- 
ships would  not  be  necessai-y  if  they  were  allowed 
to  come  to  colleges  free  and  their  books  found  free. 
They  ought  to  adopt  something  of  the  German 
system  and  compel  pai'tial  attendance  at  certain 
schools  after  commencing  work.  Boys  who  went 
to  work  very  early  in  the  moi-niug  were  too  tired 
to  undertake  stiidy  in  the  evening.  To  a  very  large 
extent  they  were  lacking  in  students  in  the  Notting- 
ham College  simjily  because  boys  had  not  time  to 
come.  The  Bill  should  have  a  clause  inserted  by 
which  boys  ought  to  leave  work  at  a  certain  time  ; 
part  of  the  afternoon  instead  of  being  spent  at  con- 
tinuation schools  or  colleges,  two  or  three  days  a 
week,  also  free  of  cost. 

Mr.  S.  J.  Pentecost  thought  that  in  any  rearrange- 
ment of  payment  more  money  should  be  paid  in 
respect  of  practical  work.  The  examinations  con- 
ducted by  the  Science  and  Art  Deiiartment  enabled  a 
man  possessing  the  power  of  composition  generally 
to  manage  a  first  class.  That  was  not  what  was 
wanted  ;  they  should  require  proof  that  the  work 
done  was  practical  work.  They  ought  to  do  awaj 
with  the  present  literary  examination.  If  this  Bill 
passed,  would  the  school  board  have  coui-age  to 
supply  the  colleges  with  the  necessary  funds  ? 
Technical  education  would,  no  doubt,  be  exceedingly 
costly,  and,  if  the  school  board  apislied  to  the 
ratepayers  for  so  many  thousand  iJounds  for  this 
particular  work,  the  ratepayers  would  kick.  He 
thought  the  difficulty  might  be  got  over  to  some 
extent  by  arranging  for  school  boards  to  have  a 
large  subsidy  from  the  national  Exchequer.  The 
British  ratepayer  did  not  mind  money  being  paid 
out  of  the  general  Exchequer,  and  paid  taxes  more 
readily  than  rates,  so,  if  a  board,  say  in  proportion 
to  the  population  in  the  district,  had  power  to  take 
a  lump  sum  from  the  Exchequer,  increased  to  some 
extent  by  contribution  from  rates,  there  would  be 
less  difficulty  and  less  fiiction. 


SLt'bfrpooI  ^erti'om 


Chainnan  :  F,  Hurter. 
Vice-Chairman :  A.  Norman  Tate. 


E.  Bibby. 

J.  Campbell  Brown. 

H.  Brunner. 

E.  Carey. 

H.  Deacon. 

T.  Fletcher. 


Committee : 

H.  Gaskell,  jun. 
S.  Hamburprer, 
J.  W.  Kynaston. 
E.  K.  Muspratt. 
G.  Shack-Sommer. 
James  Simpson. 


Hon.  Local  Sec.  and  Treasjtrer : 
W.  P.  Thompson,  6,  Lord  Street,  Liverpool. 


Notices  of  Papers  and  Communications  for  the  Meetings  to  be 
sent  to  the  Local  Secretary. 


EEPOKT  ON  THE  WORK  DONE  BY  THE 

LIVERPOOL  ASSOCIATION  FOE  THE 

PROMOTION  OF  TECHNICAL  EDUCATION. 

BY   J.  CAMPBELL    BEOWN,    D.SC. 

It  will  be  remembered  that  in  the  winter  of  1887  an 
Association  was  formed  in  Liverpool  for  the  promo- 
tion of  technical  education,  to  which  this  and  other 
Societies  were  invited  to  send  delegates.  These 
delegates  formed  a  provisional  committee,  which 
met  and  drew  up  a  cb'aft  of  the  constitution  of  the 
Association,  which  has  been  adopted,  with  the 
Earl  of  Derby  as  President,  and  the  Mayor  of 
Liverpool  and  Mr.  E.  K.  Muspratt  amongst  the  Vice- 
Presidents.  The  Chairman  is  Sir  James  Poole. 
The  Secretaries  are  Mr.  Reginald  Bushell  and  my 
very  energetic  colleague.  Professor  Hele  Shaw.  The 
Treasurer  is  Mr.  T.  F .  Harrison.  The  various  dele- 
gates are  members  of  the  first  Council.  The  office 
is  at  15,  Sweeting,  Liverpool. 

The  activity  of  this  Association  is  directed  to  the 
promotion  of  efficient  teaching  of  drawing  and 
elementary  science,  and  of  manual  instruction  in 
the  iise  of  tools,  in  all  elementary  schools ;  to  the 
promotion  of  technical  education  in  continuation 
and  evening  schools,  and  of  special  classes  for 
teachers ;  to  the  enhstmcut  of  the  sympathy  and 
support  of  merchants,  manufacturers,  and  all  engaged 
in  commercial  and  industrial  pursuits ;  and  to  watch 
legislation. 

The  Association  has  requested  each  of  the  delegates 
to  report  to  the  Society  sending  him  what  has  been 
done.  To  save  time  a  report  has  been  sent  by  the 
Secretary  to  each  member  of  the  Liverpool  Section 
of  oiu-  Society. 

Reports  have  been  made  on  the  proposed  Govern- 
ment Bill,  amongst  other  subjects,  and  although  the 
Bill  was  ■withdrawn,  the  Association  resolved  to  do 
something  practical  this  winter. 

A  scheme  of  instruction  in  fret-work  and  wood- 
working was  prepared  for  scholars  in  the  sixth  and 
seventh  standards  of  elementary  schools.  And  it  has 
been  arranged  for  the  present  winter  to  have  ten 
centres  in  the  city,  and  on  each  day,  for  five  days  of 
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the  week,  to  hold  two  oloeseB,  each  at  a  different 
centre,  ninking  100  classes  in  nil,  tenching  nbont  40 
boys  in  ciicb  class,  or  400  boys.  These  classes  me 
now  conimeiicing.  Two  classes,  of  25  elemental y 
Bchool  teachers  each,  are  already  held  once  n  wi  ck, 
to  train  teachers  for  more  extended  work  in  fntino 
years. 

For  pirls  it  is  proposed  to  aid  the  iiitroductiou  of 
Innndry  work  into  scliools,  and  to  extend  the  teach- 
ing of  cookery.  A  limited  number  of  scholarships, 
of  thirty  sliil'liiigH  each,  are  olVeied  for  cookery  in 
elementary  schools,  and  these  scholars  are  to  receive 
fuither  instruction  at  the  Liveipool  School  of 
Cookery. 

The  building  of  the  working  sheds  in  connexion 
with  the  Walker  eugiueoriug  laboratories  of  University 
College  was  hurried  to  completion  in  advance  of  the 
rest  of  the  building,  and  these  have  been  open  since 
October  last  for  wood-working  classes  for  elementary 
teachers.  It  is  possible  that  before  long  classes  for 
apprentices  may  also  be  held  in  the  same  workshops, 
in  accordance  with  the  wish  expressed  by  Sir  Andrew 
Walker  in  presenting  his  .Jubilee  gift,  that  it  should 
be  made  usefid  to  artisans  as  well  ns  to  college 
students. 

Arrangements  are  being  made  by  the  Association 
for  offering  prizes  or  scholarships  in  some  form  to 
apprentices,  and  to  evening  class  students  for  work 
done,  to  enable  them  to  pass  to  a  higher  grade  of 
instruction. 

This  is  a  very  good  beginning  to  the  work  of  the 
Association,  even  in  the  absence  of  legislation,  and  I 
shall  only  fuither  point  out  that  to  cany  on  this 
work  and  extend  it  the  Association  requires  members 
and  some  money. 

The  members  are : — 

(a.)  Governors,  all  who  give  a  donation  of  50Z. 
(6.)  Life  memliei  s,  who  give  a  donation  of  10/. 
(c.)  Ordinary  members,  subscribing  10«.  6rf.  per 

annum. 
{d.)  Associates,  who  subscribe  2s.  Gd.  per  annum. 

I  tnist  that  most  of  the.  members  of  this  Society 
will  become  members  of  the  Association  in  one  or 
other  of  these  ways,  and  enable  the  Association  to 
show  an  example  to  the  rest  of  England  of  practical 
work  accomplished,  just  as  the  Liverpool  School 
Board  and  the  Liverjjool  School  of  Cookeiy  have 
done  in  their  respective  departments. 


Meeting  held  Wednesday,  \st  May  1889,  at 
University  College,  Brownlow  Street. 


DB.  UUBTEK    IN   TUE    CHAIK. 


A  METHOD  FOK  PURIFYING  LEBLANC 
BLACK-ASH  AND  THE  PRODUCTION 
OF  AMMONIA  FROM  ITS  IMPURITIES. 

I)V    J.  L.    H.\WLICZEK. 

It  is  a  well-known  fact  that  certain  impurities 
existing  in  ordinary  black-ash  are  most  objectionable 
and  troublesome   in   the   further  treatment  of  the 


"  vat-liqnor "  obtained  therefrom,  both  for  the 
manufacture  of  caustic  soda  and  especially  for  the 
production  of  soda-ash  of  good  quality  and  colour. 
These  impurities,  to  which  I  shall  direct  attention 
to-night,  are  the  cyanogen-compounds,  found  in 
black-ash  as  cyanide,  eventually  in  the  liquors  as 
forrocyanide,  Bulpl.ecyanide,  and  cyanate  of  sodium, 
together  with  sulphide  of  sodium.  The  first-men- 
tinued  compounds,  which  may  be  termed  in  general 

—  the  cyanides — and  which  will  be  the  main  object 
of  my  paper,  are  formed  during  the  "balling" 
process  in  the  I'cvolvcr  or  hand  I'urnace  from  the 
nitrogenous  matter  existing  originally  in  the  mixing 
fuel.  We  shall  see  presently  that  these  compounds 
may  advantageously  be  increased  in  the  black-ash  by 
using  mixing  fuel  whicli  contains  a  higher  per- 
centage of  nitrogenous  matter.  The  other  compounds 

—  the  sulphides — will  only  be  dealt  with  incidentally. 

About  10  years  ago  several  eminent  chemists,  in 
order  to  compete  with  the  excellent  products  of  the 
ammonia-soda  process,  endeavoured  to  improve  the 
Leblauc  soda-ash  in  quality  and  colour.  As  it  was 
generally  admitted  that  the  small  amount  of  iron 
combined  as  ferrocyauido  in  the  vat-liquor  was,  to  a 
great  extent,  the  actual  colouring  agent  in  Leblauc 
soda-ash,  attention  was  chiefly  directed  to  destroy 
either  in  the  black-ash  the  cyanide,  or  in  the  vat- 
liquor  the  ferrocyauido.  Without  going  into  the 
description  of  the  numerous  processes  and  their 
advantages  which  had  been  proposed  at  that  time 
for  this  puriDose,  I  just  remind  yoti  of  the  alile 
researches  made  by  Pechiney,  Walter  A\eldon, 
Mactear,  Dr.  Hurter,  and  others  dealing  with  the 
question  of  the  entire  destruction  of  the  ferrocyanido 
in  the  Leblanc  black-ash  and  vat-liquor. 

A  first  attempt  not  only  to  expel  but  to  utilise 
the  cyanogen-compounds  in  black-ash  as  a  market- 
able i^roduct,  i.e.,  as  ammonia  or  sulphate  of 
ammonia,  forms  the  subject  of  the  English  Patent 
No.  6-156  of  1886,  granted  to  T.  T.  Mathieson  and 
J.  Hawhczek,  and  I  have  the  honour  to  lay  before 
the  members  of  this  Section  of  the  Society  of 
Chemical  Industry  some  of  the  results  so  far 
obtained. 

Our  method  of  treating  the  black-ash  is  based  on 
the  following  facts.  If  a  ferrocyanide,  cyanate,  or 
sulphocyanide  of  an  alkali  is  treated  with  steam  at  a 
temperature  not  exceeding  the  temperature  of  dis- 
sociation of  ammonia,  the  cyanogeu-compounds  are 
split  up  into  ammonia,  which  passes  off  in  a  gaseous 
state,  and  leaves  behind  the  corresponding  quantity 
of  the  alkali  as  carbonate.  The  following  equation 
shows  the  chemical  changes  which  take  place  by 
this  treatment : — 

Na4Fe(CN)o  +  10  H,0  :  2  (NajCO,)  -I-  6  (NH^) 
-f  4,  CO  -f  Hj  -f  Fe. 

This  reaction  is  quantitative  if  the  temperature  is 
kept  within  6^0'=  to  780°  F.,  a  fact  which  I  have 
proved  repeatedly  by  treating  pure  feiTooyanidc  of 
potassium  at  that  temperature  with  steam,  when  I 
always  obtained  the  theoretical  quantity  of  ammonia 
and  carbonate  of  potash.  The  same  result  will  be 
obtained  by  treating  black-ash  containing  cyanide, 
or  any  cyanogen-compound,  under  similar  condition 
and  temperature,  with  steam  or  superheated  steam. 
The  ammonia  resvdting  from  this  decomposition  is 
can-ied  off  with  the  excess  of  steam,  and  may  be 
condensed  by  usual  means  to  ammoniacal  liquor  or 
used  directly  for  the  manufacture  of  sulphate  of 
ammonia.     The  black-ash  which  remains  after  this 
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treatment  is  free  from  cyanogen-compoiuids,  and  has 
not  been  chemically  changed  iu  any  way  as  regards 
the  alkali.  This  is  supported  by  many  assays  of 
black-ash  before  and  after  treatment  with  them. 

After  these  few  words  on  the  principle  employed 
in  our  method.  I  proceed  to  describe  the  conditions 
of  the  black-ash  and  the  method  of  operating  neces- 
sary for  the  successful  working  of  the  process  on  a 
mannfaotm-ing  scale.  For  the  pm-pose  of  treating 
the  black-ash  with  steam  or  superheated  steam,  we 
make  use  principally  of  the  sensitive  heat  retained 
in  the  black-ash  after  being  drawn  from  the  revolver. 
We  allow  the  black-ash  to  cool  in  the  bogies  until  it 
sets  sufficiently  to  allow  the  balls  to  be  broken  into 
small  lumps,  the  size  of  which  varies,  according  to 
the  density  of  the  black,  ash,  from  about  3  in.  to 
5  in.  in  diameter.  The  breaking  may  be  commenced 
about  one  hour  or  one  hour  and  a  half  after  the 
charge  is  drawn.  The  central  jjart  of  the  balls  should 
not  be  semifused.  This  point  was  overlooked  in  a 
series  of  experiments  made  on  a  large  scale  at 
Messrs.  N.  Mathieson  and  Co.  "s  works,  and  conse- 
quently irregular  results  were  obtained,  shown  in 
Table  No.  2,  which  I  shall  examine  more  closely 
further  on.  On  account  of  oiu'  insuificient  breaker 
arrangements,  we  found  it  necessary  to  reduce  the 


black-ash  balls  in  thickness  to  about  Sin.  or  10  in., 
but  I  believe  that  with  proper  plant  for  mechanically 
breaking — such  plant  as  I  shall  describe — there  would 
be  no  necessity  for  such  a  reduction  in  the  thickness 
of  the  black-ash  balls. 

Another  point  to  be  considered  is  the  physical 
condition  of  the  black-ash  itself.  It  will  readily  be 
understood,  if  solid  black- ash  has  to  be  treated  with 
a  gaseous  matter  (in  our  case,  steam),  that  the  success 
of  such  treatment  will  depend  mainly  on  the  physical 
character  of  the  solid  material,  which,  if  in  large 
pieces,  must  be  very  open  or  porous,  to  permit  a 
perfect  diffusion  of  the  gases  through  the  solid, 
otherwise  the  solid  material  (black-ash)  must  be 
reduced  to  such  small  lumps  as  to  expose  a  very 
large  surface  to  the  steam  if  the  reaction  is  to  be 
complete.  As  both  these  conditions  of  black  ash 
now  and  then  occur,  we  provide  ready  means  to 
regidate  the  size  of  the  lumps  of  black-ash  of  each 
individual  charge,  according  to  its  density,  and 
with  a  little  experience  very  regular  results  regard- 
ing the  yield  of  ammonia,  respectively  the  decompo- 
sition of  the  cyanides,  c.ay  thus  be  secured. 

I  now  come  to  the  description  of  the  apparatus 
proposed  for  the  treatment  of  black-ash  with  steam 
on  a  practical  working  scale.     The  apparatus  which 
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you  see  on  the  diapntm  here  has  been  somewhat 
altered  from  that  shown  in  tho  p;itoiit  spociticiition. 
It  is  more  closely  resprosontiug  the  appliances  useil 
in  the  experiments  which  have  been  iiiado  at  Messrs 
W.  tiossage  ami  Son's  soap-works.  I  feel  myself 
greatly  imlelited  to  that  firm,  and  hc-^  to  ucknowledf^e 
at  this  place  tlio  valuable  assistance  which  Mr.  l'\  H. 
Gossage  kindly  has  given  to  me  in  my  expeiimeuts 
on  this  process  at  his  establishment,  and  which 
has  greatly  added  to  the  success.  The  apparaius 
consists — 

Ist,  of  tho  mechanical  arrangement  for  breaking 
the  black-ash  balls  into  convenient  sized  himps. 

2nd,  of  an  elevator  for  charging  tho  decomposing 
vessels. 

3rd,  of  the  decomposing  vessels,  and 

4th,  of  the  condensing  apparatus  for  collecting  the 
ammouiacal  liquor,  which  can  be  arranged  in  any 
convenient  way  and  which  consequently  is  not  shown 
on  the  diagram. 

The  mechanical  appliance  I'cn-  breaking  the  black- 
ash  consists  of  an  ordinary  type  of  stonobreaker  li, 
large  enough  to  receive  one  ball  at  a  time.  The 
pieces  of  black-ash  leaving  this  breaker  have  to  pass 
through  an  ordinary  teethed  roller  breaker  £,  which 
is  readily  adjustable  for  the  purpose  of  varying  the 
sizes  of  lumps.  These  are  now  conveyed  to  the 
decomposing  vessels  by  the  elevator  I),  for  which 
shoots  L  are  provided  for  alternative  charging.  Tho 
decomposing  vessels  A  are  made  of  wrought  iron. 
There  ivre  thieo  of  them,  sufficient  for  an  output  of 
about  250  tons  of  salt  cake  per  week.  The  decom- 
posere  are  provided  with  charging  holes  and  lids  M 
on  the  top,  and  discharging  apertm-es  and  lids  at  the 
bottom,  which  during  the  time  of  treatment  have  to 
be  hermetically  closed.  Pipes  G  are  show^n  on  sketch 
for  tho  admittance  of  steam  from  tho  superheater 
leading  in  at  the  top  ;  and  the  escape  pipes  H  on  the 
bottom  of  the  decomposers  for  the  conveyance  of  the 
ammouiacal  vapour  and  excess  steam  to  the  condensing 
vessels.  There  are  also  arrangements,  not  indicated  in 
the  diagram,  to  work  the  decomposers  in  sets  of  two  or 
three  at  a  time  for  the  puipose  of  readily  obtaining 
strong  ammoniacal  liquor,  containing  from  10 — 15  per 
cent,  pure  ammonia.  The  decomposers  are  sur- 
rounded by  brickwork  and  placed  in  an  elevated 
position,  supported  by  cast-iron  columns  for  simpli- 
fying the  discharging  of  the  treated  black  ash  into 
bogies,  which  are  placed  underneath  the  bottom 
aperture  of  the  decomposers.  The  decomposers  are 
placed  as  near  as  convenient  to  the  escape  flue  of  the 
revolver,  to  make  use  of  the  waste  heat  of  the  flue- 
gases  for  warming  tho  vessels.  The  temperature  of 
the  flue-gases  going  into  the  chimney  is  ordinarily 
about  COO" — 7ijO  F.,  and  is  amply  sixflicieut  for  oiu' 
purpose,  and  by  no  means  iujurious  to  the  iron  plates 
of  the  decomposers.  However,  indeijendent  in  and 
outlet  flues  are  provided  for  each  decomposer,  so  as 
to  be  able  to  regulate  the  surrounding  heat,  and  to 
prevent  it  becoming  excessive.  Thus  the  wear  and 
tear  on  the  apparatus  can  only  be  very  slight. 

With  reference  to  the  labour  re(iuired  for  working 
this  process,  we  found  that  only  two  extra  men  are 
necessary  for  attending  to  the  treatment  of  the  Itlack- 
ash,  one  for  the  day  and  the  other  diu-ing  night. 
The  operation  of  dipping,  breaking,  and  discharging 
the  ves.sel  '  which .  as  you  have  seen  before,  simply 
means  opening  the  discharging  lid,  when  the  decom- 
poser will  empty  itself,  practically  speaking)  is 
attended  to  bythe  ordinary  stall'  of  revolver-men  and 
vat-Bctters  As  there  is  no  other  regular  labour 
required,  the  expense  of  working  this  process  is  but 
a  very  slight  one. 


The  results  of  the  experiments  made  are  classified 
into  two  series : — 

Pii-st, — Experiments  made  for  the  treatment  of 
Leblaiic  black-ash  with  steam  and  tho  recovery 
of  aniiuouia,  resulting  from  the  decomposition 
of  the  cyanogen-couipimuds. 

Second. — Experiments  made  iu  the  revolver  for 
the  purpose  of  increasing  the  cyanogen-com- 
pounds iu  the  black-ash  by  utilising  the  nitrogen 
of  the  mixing  fuel  for  the  prodiiction  of  ferro- 
cyanide. 

A  few  words  on  tho  method  of  testing  black-ash 
for  total  cyanogen,  respectively  ammonia,  which  has 
been  employed  in  om-  analysis  and  i^roved  to  be 
very  regular  and  satisfactory  in  its  results,  may 
perhaps  be  of  interest. 

I  have  ah-eady  stated  that  if  any  cyanogen-com- 
pound is  treated  with  steam  within  certain  limits 
of  temperatiu'e,  tho  residtiug  decomposition  into 
ammonia  and  a  carbonate  is  quantitative.  It  will 
readily  be  understood  tliat  a  (jnautitative  determi- 
nation of  these  compounds  iu  the  form  of  ammonia 
may  be  based  on  this  principle,  and  this  method  will 
be  particularly  suitable  iu  connexion  with  our 
process  as  it  gives  a  ready  means  to  estimate  the 
amount  of  ammonia  ijresent  in  the  form  of  total 
cyanogen  in  the  black-ash  and  consequently  recover- 
able from  it.  The  results  obtained  by  this  test  very 
favourably  compare  with  Dr.  Hurter's  method  of 
testing  the  ferrocyauide  iu  the  vat-liquor,  but,  as 
must  be  expected,  gives  a  httlo  higher  results,  owing 
to  the  presence  of  sulphocyauides  and  cyanates  in 
the  black-ash. 

The  sample  of  black-ash  to  be  tested  is  crushed 
into  a  coarse  powder  and  100  grms.  of  it  are  placed 
into  an  ordinary  wrought  iron  gas-pipe,  of,  say,  i  in. 
diameter  and  30  in.  length.  Tlie  remaining  space 
on  both  ends  of  the  pipe  is  filled  with  loose  asbestos 
and  then  stoppered  with  common  corks  provided 
with  glass  tubes.  When  charged  the  pipe  is  placed 
into  an  ordinary  gas-combustion  furnace  and  heated 
to  a  slight  red  heat.  Steam,  which  is  produced  in  a 
common  flask,  is  passed  through  the  heated  black- 
ash,  expelling  ammonia,  which  is  collected  in 
normal  acid.  A  simple  calculation  gives  directly  the 
percentage  of  ammonia  contained  in  the  black-ash. 
An  assay,  if  everything  necessary  is  prepared,  may 
be  finished  in  about  15  minutes,  and  requires  very 
httle  care  and  attention. 

The  first  experiments  of  treating  black-ash  with 
steam  have  been  carried  out  at  the  works  of  Messrs. 
W.  Gossage  and  Sous,  in  Widnes.  The  apparatus 
cinployed  consisted  of  an  upright  wrought -iron 
vessel,  large  enough  to  hold  a  charge  of  four  black- 
ash  balls  at  a  time.  This  vessel  was  encased  in 
brickwork,  provision  being  made  to  heat  it  from 
below  at  the  commencement  of  each  operation  with- 
out overheating  it.  H,  however,  several  successive 
operations  have  been  carried  out,  it  was  found 
unnecessary  to  continue  fuing,  as  sufficient  heat  was 
retained  from  the  former  treatment.  Besides,  highly 
superheated  steam,  which  was  close  at  hand,  could 
be  used,  so  that  everything  desirable  was  provided 
for  to  secure  a  successful  treatment. 

Table  No.  1  represents  the  results  obtained. 

The  results  of  this  series  of  experiments  are  very 

satisfactory  as  regards  the  rcgulai-ity  of  working,  the 

decomposition  of  the  cyanides,  and  the  total  recovery 

of  the  ammonia.     The  temperature  of  the  black-ash, 

I   as  shown  by  this  table,  may  vary  from  about  700° — 

,  800°  F.     The    superheated    steam    was   also    high 
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Table  No.  1. 

The  Eecoveby  or  Ammokia  feom  Black-Asij. 

Experiments  made  at  Messrs.  W.  Gossage  and  Sons,  Widnes. 


Particulai-s. 

Date. 

Revolver  Charges. 

Total  Weight. 

Time  of 

Cooling  in 

Bogies. 

Time  of 

Breaking  per 

Charge. 

t°F. 
Pyrometer  in 
Decomposers. 

f  P.  of 

Superheated 

Steam. 

Time  of 

Treating 

with  Steam. 

1887. 
April  80th 

„     30th 

July  22nd 

„     22nd 

2Sth 

„      28th 

Balls. 
3 

3 

4 

■t 

3 

3 

Cwt. 

21 

21 
28 
28 
21 
21 

Min. 

** 

Min. 

op 

7« 
730 
7.TO 
7S0 
760 
740 

560 
560 
£60 
570 
550 
570 

Hr.  Min. 
3      60 

3     40 

Analysis  of  Black-ash  for  Ammonia. 

Results  on  100  Ammonia. 

Date. 

Per  Cent,  of 
Ammonia 
Original 
Blackash. 

Lh.  of 

Sulphate  of 

Ammonia 

in  Original 

Black-ash. 

Per  Cent,  of 
Ammonia 
remaining 

after 
Treatment. 

Lb.  of 
Sulphate  of 
Ammonia 
remaining. 

Lb.  of 

Sulphate  of 
Ammonia 
recovered. 

Per  Cent. 
Decom- 
posed. 

Per  Cent, 
recovered. 

Per  Cent. 

Lost  by 
Treatment 

or 
Leakage. 

Per  Cent. 
Remaining. 

18S7. 
April  30th 

„      30th 

July   22nd 

„     22nd 

„     28th 

„     28th 

•0S80 
•0833 
•0S16 
■0816 
•0600 
•0610 

7^S4 
7-84 
W24 
W24 
5"65 
5-72 

•00572 
•00458 
•01068 

.. 

•01191 
•00549 

0^43 
1-31 

1-13 
0-62 

7-41 
8-90 

4^52 
6-20 

93-5 

94-5 
86-9 
100^0 
80-1 
91-0 

93^6 
94-6 
86^9 

SO^l 

9ro 

•• 

6-5 

13^1 

19^9 
9-0 

In  all  these  experiments  the  lb.  of  sulphate  of  ammonia  have  actually  been  weighed,  and  the  treated  black-ash  analysed  tor  cyanogen. 


enough  in  temperature,  from  .500°— 550°  F.  If  the 
temperntiu-e  were  to  rise  much  beyond  800°  there 
might,  by  the  reaction  of  the  steam  on  the  cyanide, 
occiu'  an  entire  destruction  of  the  ammonia.  It 
might  even  result  in  tlie  reverse  reaction,  that  is,  a 
certain  amount  of  cyanide  in  the  bhick-ash  might  be 
reformed,  as  it  is  a  well-known  fact  that  under 
certain  conditions  cyanides  can  be  produced  from 
ammonia.  On  the  other  hand,  if  the  temperature  is 
much  below  that  indicated,  the  cyanides  are  not 
acted  upon  by  the  steam  at  all,  and  consequently 
remain  undecomposed.  In  this  respect  not  sufficient 
care  was  taken  in  the  experiments  made  at  Messrs. 
N.  Mathieson  and  Co. 's  alkali  works  (recorded 
in  Table  2),  the  results  therefore  have  been  much 
worse. 

In  Table  No.  1  the  decomposition  of  the  cyanides 
amounts,  on  an  average,  from  90  to  95  per  cent.,  in 
some  instances  even  100  per  cent.  ;  the  ammonia 
recovered  therefrom  represents  the  total  also,  namely, 
lllU  per  cent,  of  the  cyanides  decomposed.  I  may 
state  here,  that  from  each  individual  charge  the 
ammonia  has  been  collected  and  actually  been 
weighed  as  sulphate,  thus  gi\ing  a  reliable  proof  of 
the  results  obtained  by  calculation  from  the  cyanides 
respectively,  ammonia  in  the  original  and  in  the 
treated  black-ash.  One  column  in  the  table  gives 
the  time  of  treating  one  charge,  which  on  an  average 
is  between  thi'ee  and  foiu'  hours. 


The  samples  of  black-ash  treated  in  these  experi- 
ments contain  an  unusually  small  percentage  of 
cyanogen.  For  instance,  in  the  fourth  experiment 
there  were  only  0  •OSS  per  cent,  of  ammonia  or 
7^84  lb.  of  sulphate  of  ammonia  per  charge  of 
three  balls.  A  recovery  of  94  •  5  per  cent,  of  this 
amount,  or  7^41  lb.,  as  sulphate  of  ammonia,  would 
result  in  a  production  of  about  80  tons  of  suljihate 
of  ammonia  per  annum  when  250  tons  of  salt  cake 
are  decomposed  per  week,  or  a  value  (taking  the 
present  market  price  per  ton,  of  24  per  cent.,  at 
121.)  of  about  800L  to  900?. 

The  numerous  assays  of  the  treated  black  .ash 
show  that  no  chemical  change  in  its  original  com- 
position has  taken  place,  the  alkali  being  present  in 
percentage  and  chemical  condition  exactly  as  in  the 
original  black-ash,  only  the  suli^hides  being  reduced 
by  about  30 — 40  per  cent. 

The  treated  black-ash  spent  very  well  and  some- 
what quicker  (due  to  its  granular  state)  in  the  vats, 
lea'ving  behind  black-ash  waste  of  the  same  condition 
as  in  the  ordinary  way  of  working.  The  vat  liquor 
obtained  contains  none  or  only  very  faint  traces  of 
ferrocyanides  (determined  by  colorimetrical  test),  the 
sulphides  ai'e  as  low  as  0^44  on  100  of  alkali,  which 
is  no  doubt  an  exceedingly  favoui-able  result  com- 
pared with  ordinary  vat-liquor,  which  contains  about 
1-4  to  2-0  on  100  alkali. 
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Farther  experiments  of  treating  blaok-ash  were  onrried  out  at  the  works  of  Messrs.  N.  Mathieson  &  Co. 
on  a  large  scale,  the  results  of  which  are  represented  in  Table  No.  2. 


T.\BLE  No.  2.— The  Recxivkry  or  Ammonia  puom  Black-Asii. 
Experiments  made  at  Messrs.  N.  Mathieson  and  Co.'s. 


Ikito. 


1987. 
Not.   7th 

„     17th 

„     2ith 

Doo.   7th 

„      8th 

„     10th.... 

isss. 
Jan.  Uth 

„    28th  .... 

Feb.   4th  .... 

„    18th  .... 

„    23rd.... 

Munh   3rd . . 

8th. . 

,.       17th.. 


Rirtiouhirs. 


Annl.vsis  of  Black>Ash  for  Amuioniu. 


volvor 
Clutrjjos 


li 

8 

4 


I 
6 
6 
7 
7 
8 
13 


T.it.il     I  T'l'ie  of  ;  Tiuio  of  I     S'J^- 

Cooling  in  "'^"'>"'*'    luetor  in 
Weight.      R^^,    I  nC^.      Deconi- 
posnrs. 


Tons. 
13 

M 

27 
21 
2Ci 

aci 
ej 

S2i 
32i 
451 
45i 
5Si 
104 
67 


Bogies.      Cliargv. 


Min. 
60 

SI 

36 

37 
36 
39 

40 
41 

sa 

43 
40 
40 
42 

■U 


Min. 

37 
30 
3G 
37 

50 
•17 
SO 
40 
■17 
U 
44 
42 


SilO 

9S7 

1,109 

1,036 

1,089 

1,022 
1,023 


f  K.  of 

hi'.itcd 
Stciun. 


Time  of 

TifaliiiB 

Willi 

Stimuli. 


890 
021 


290 
270 
290 
294 
293 
296 

290 
272 
287 
288 
'  290 
289 
290 
289 


Hr.   Min. 


6     10 
6     34 


1'lm-  Cent, 
04  Am- 
monia 
Oi'iiriniil 
ItliU'k- 
Asli. 


•0^193 
•1088 
•1020 
•0896 
•0870 
•0867 

•0580 
•0«2 
•0578 
•0544 
•0029 
•0493 
•0860 
•0646 


1,1).  (if 

.Snlpliiitc 

Per  Ci'iit.i 
of  Am-   ! 

of  .\lll- 

moiiia 

nioiiui  111 

()rij?inal 

Black- 

Asli. 

ivmaiii- 
iiit;  after 
Treat- 
ment. 

Lb.  of 

Suljihate 
of  Am- 
monia re- 
nmiuiiig. 


Ml.  of 
•Sul|j|iale 
ut  Am- 
monia 
recovered. 


53-0 
620-4 
240-7 
192-8 
200-0 
747-0 

33-4 
128-8 
108-0 
221-7 
250-0 
236-0 
792-0 
387-8 


-0153 

-02.'S8 
•0221 
•0187 
•0150 
-0238 

-0090 
-0090 
-01H7 
-01-20 
-0031 
•0104 
■0140 
-0186 


10-4 
113-4 
53"5 
40-2 
35-6 
205-2 

5-2 
-26-0 
54-4 
48-9 
20-8 
49-84 
1,30-4 
81-6 


14-0 
182-0 
128-0 
80-8 
93-2 
312-0 

21-36 
90-00 
97-20 
140-0 
171-0 
1-24-0 
394-0 
213-0 


Date. 


Eesult  on  100  Ammonia. 


Percent.         Per  Cent, 
!  Decomposed.    Becovered. 


1887. 
Nov.    7th.... 

„     17th  ... 

„     25th   ... 

Dec.   7th  ... . 

„      8th  .... 

.    16th  .... 

1888. 
Jan.  '25th  .... 

„  28th  .... 
Feb.  4th.... 

„    18th  .... 

„    23rd  .... 

March   3rd  . . 

8th  . . 

„    nth.. 


08-96 

20-41 

78-10 

S'l-oo 

78-30 

51-8 

79-20 

■16-02 

82-76 

45-10 

72-55 

41-83 

S4-05 

03-23 

79-82 

77-53 

67-62 

67-86 

77-94 

63;13 

91-87 

66-80 

78-90 

52-40 

83-63 

60-0 

78-96 

65-18 

Per  Centr 

Lost  by 

Treatment  or 

Leakage. 


■42-55 

43-50 

20-3 

34-13 

S7-66 

3072 

21-42 
2-29 
9-76 
14-81 
25-07 
26-50 
33-53 
23-77 


Per  Cent. 
Remaining. 


31-04 

41-90 
21-70 
20-85 
17-21 
27  ■•15 

15-33 
20-18 
32-38 
22-06 
8-13 
21-10 
16-47 
21'05 


Analysis  of  Blaok-Ash  for  Alkali. 


Per  Cent, 
of  ?fa.j  0 
Original. 


Percent.  !  Per  Cent, 
of  Na.j  0  after  ,  of  Sulpliide 
Treatment.      Original. 


27-07 

24-8 
25-8 

25-8 


27-5 


25-8 


Per  Cent, 
of  Sulphide 

after 
Treatment. 


•215 
-.320 
•265 


•176 
•243 
-265 


Pit  Cent. 
Decom- 
posed on 
100  Original 
Sulph, 


18^20 
•24-40 

33-6 

54.0 
25-5 
15-2 
38-6 
36-8 
S6^7 

31^6 


I  produce  these  results  solely  with  the  desire  to  be 
complete  and  to  give  every  figure  obtained  in  the 
course  of  experiments  on  the  new  process  favourable 
or  otherwise.  These  results  show  gi-eat  in-egularity 
in  working,  especially  when  examining  the  columns 


Per  cent  ammonia  recovered, 

,,  ,,         decomposed,  and 

,,  ,,         lost  by  treatment, 

or  leakage.     A  short  glance  at  the  columns  stating 

the  temperature  prevailing  in  the  decomposer,  and 


356 


THE  JOUENAIi  OF  THE  SOCIETY  OF  CHEi\nCAL  INDUSTRY. 


[May  31, 1889. 


that  of  the  superheated  steam  during  the  time  of 
treatment,  -n-ill  tell  at  ouce  the  reason  of  these 
variable  results.  For  in  this  case  the  most  essential 
circumstance,  necessai-y  for  the  success  of  the  treat- 
ment, has  not  been  observed,  so  that  there  was  not 
really  a  chance  to  secure  as  satisfactory  and  regular 
results  as  we  had  obtained  in  our  former  experiments, 
indicated  in  Table  No.  1.  There  is  no  need  to  refer 
any  further  into  Table  No.  2,  as  Table  No.  1  proves 
beyond  doubt  in  a  most  satisfactory  way  that  the 
l^rocess  described  works  well,  pro^'ided  of  course  that 
the  plant  and  temperatures  are  sufficient  and 
ade  .|Uate. 

But  certain  results  in  Table  2  with  regard  to  the 
chemical  condition  of  the  black-ash  lief  ore  and  after 
treatment  with  steam,  and  which  have  been  omitted 
in  Table  No.  1,  are  noteworthy.  They  demonstrate 
that  no  chemical  change  in  i-ei?j)ect  to  the  alkali 
present  before  and  after  treatment  has  taken  jDlace. 
They  illustrate  at  the  same  time  to  what  extent  a 
reduction  of  the  sulphides  in  the  black-ash  has  been 
effected. 

Con-idering  the  fact  that  the  cyanides  in  the 
black-ash,  formerly  so  inconvenient,  now  become  a 
product  of  value,  it  is  desirable  to  increase  these 
compounds  in  the  black-ash,  and,  if  possible,  to 
utilise  the  entire  nitrogen  of  the  mixing  fuel  in 
form  of  cyanides  in  the  black-ash,  and  to  use  mixing 
fuel  which  contains  a  high  percentage  of  nitrogen. 
(Such  fuel  can  be  readily  obtained  from  neighboiu-ing 
collieries  without  further  expense.)  With  this  in- 
crease of  cyanides  in  view,  suljsequent  experiments 
were  undertaken,  but  have  not  yet  been  brought  to 
completeness.  Nevertheless,  I  am  able  to  give 
certain  dii-ections  and  ingm-es  which  wiU  prove  useful 
to  anyone  desii-ous  of  making  investigations  on  this 
Bubject. 


With  regard  to  the  theory  of  formation  of  cyanides 
in  the  black-ash,  I  have  to  point  out  two  facts  which 
are  contrary  to  researches  made  some  10  or  12  years 
ago. 

Firstly.  It  now  is  generally  accepted  as  fact  by 
chemists,  that  the  formation  of  cyanides  in  the  black- 
ash  is  due  to  the  presence  of  nitrogenous  matter  in 
the  mixing  fuel,  and  not  to  the  action  of  the  nitrogen 
in  the  combustion  or  Hue  gases  on  the  highly  heated 
alkali  in  presence  of  carbonaceous  matter,  which  was 
the  old  theory.  Therefore,  we  may  reasonably  sup- 
pose that  mixing  fuel  high  in  nitrogen  should  yield 
a  larger  amount  of  cyanides  in  the  blat-k-ash,  pro- 
vided that  the  condition  of  working  the  revolver  is 
favoiu-able  to  the  formation  of  these  compounds. 

Secondly.  Formerly  it  was  believed  that  a  very 
high  temjierature  in  the  revolver  was  favourable  to 
the  formation  of  cyanides ;  but,  according  to  our 
experiments,  we  find  the  cyanides  ai-e  greatly  in- 
creased if  the  revolver  is  worked  at  a  comparatively 
low  temperature.  In  one  instance  -n-e  obtained 
black-ash  containing  92  per  cent,  of  the  nitrogenous 
matter  in  the  mixing  fuel  as  cyanides.  If  such  a 
result  could  l.)e  regularly  obtained  with  mixing  fuel 
of  about  1  -5  per  cent,  of  nitrogen,  it  would  mean  the 
vei-y  considerable  jji-odui-tion  of  aliout  370  tons  of 
sulphate  of  ammonia  per  annum,  with  a  decomposi- 
tion of  250  tons  of  salt-cake  per  week. 

Many  experiments  have  been  made  for  the  pui-pose 
of  increasing  tlie  cyanides  in  the  black-ash  principally 
by  altering  the  proportions  of  the  black-ash  mixings, 
at  the  same  time  using  mixing  fuel  of  a  high  per- 
centage of  nitrogen  ;  otherwise  tlie  revolver  was 
worked  in  the  ordinary  way.  Table  No.  3  gives 
the  results : — 


Table  No.  3. 

Bevolvee  Expekiments. 

The  Increase  of  Oyanogen-Compoimds  in  Bliiclc-Asli. 


Mixinirs. 

Analysis  Mixing-Slack. 

Ammonia  in  Black-A.sh. 

Charge. 

Salt  Cake. 

!     1 

Lime-      1  Lime-  j 

Slac'h-. 
Stone.         Mad. 

1              i 

Per  Cent,  of 

Ammonia 

in  Mixiijjr- 

Slack. 

Lb.  of 

Snlphate  of 
.Vmmonia 

availaide  in 
Slack  per 
Charge. 

Per  Cent,  of 
Ammonia 

in 
Black-Ash. 

Lb.  of 

Sulphate  of 

Ammonia 

found  in 

Black-Ash. 

Per  Cent,  of 
Ammonia 
recovered 

from  Slack. 

No.  I 

No.  II 

No.  in 

Tons.  Cvvt. 

4  IS 

5  0 
5          0 
5          0 
5          0 
5          0 
4        15 
4        15 

4  18 

5  0 
5          0 
5          0 
5          0 
4        15 

Tons.  Cut. 
4        16 

4          8 

4        18 

4        14 

4          2 

4  0 

5  6 

4  15 

5  2 
5          0 
4        10 
4        15 

4  15 

5  6 

Tons. 

Tons.  Owt. 
2        15 

2       13 

2        13 

2        13 

2        13 

2        13 

2        15 

2        15 

2        15 

2        15 

2        15 

2        10 

2        15 

2        15 

1-16 

1-16 

1-16 

1-16 

1-16 

1-16 

1-927 

1-927 

1-1127 

1-927 

1-927 

0-8i0 

1-712 

0-603 

■285-8 
■275-4 
275-4 
275-4 
275-4 
'275-4 
471-8 
474-8 
474-8 
474-8 
474-8 
186-0 
422-0 
148-6 

0-14;8 
O-170O 
0-1066 
0-1734 
0-1802 
0-1768 
0-1360 
0-1700 
0-2140 
0-1800 
0-2040 
0-0990 
0-1331 
0-1734 

U2-B 
126-5 
138-1 
136-7 
149-4 

i:i9-4 

107-2 
131-0 
177-1 
149-2 
169-1 
73-6 
105-0 
136^7 

39-34 
46-03 

No.  IV 

No.  V 

No.  VI 

No.  VII 

No.VIIl 

49 -.55 
54  22 
50-60 
22-50 
'>S-40 

No.  IX 

37-40 

No  X 

No  XL 

No.  XII 

No.XIII 

No.  XIV 

31-40 
35- GO 
42-26 
•24^83 
92-00 
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Table  No.  3. — Revolver  Expesihents — continued. 


riirtU'ulars. 


Analysis  of  Blnok-Ash. 


ClmrKu. 


Workinit- 
Titue  of 
lU'volviT 
Cliiirm.*. 


Weight  of 

Blai-k-Asli 

|)cr 


Alkull 
(NiijO.) 


Suljilwlf 


Ti.lul 
Sul|ili:ili- 


Sulpliidc. 


250  Tons  of  Siilt-Caki'  ik-composftl  i)i.T 
Week. 

Tlio  C.viinidcM  in  the  lilaek-Asli  repre- 
sent Tons  ul  Sni[)lmt.e  of  Ammonia 
per  Atniuni. 


No.  I.  ... 
No.II.  .. 
No.  III.  . 
No.  IV.  . 
NcV. ... 
No.  VI... 
No.  VII. . 
No.  VUI. 
No.  IX.  . 
No,  X.  .. 
No.  XI. .. 
No.  Xll.  , 
No.  XIII. 
No.  XI7. , 


nr. 


Min. 

(I 


•2 

55 

S 

0 

.1 

0 

U 

30 

2 

35 

.» 

25 

2 

50 

2 

55 

Owt. 

i7i; 

lOl', 

17(i 
185 
171'. 
171! 
171! 
IS.-, 
1S5 
185 
17li 
17(i 
176 


230 
23-5 
28-2 
27 '3 
27-2 
27'1 
2l« 
26-3 
25-8 
25  •» 


•on 
no 

•49 

•to 

•42 

••w 
•■w 

•54 

■87 
■80 
•SO 


■00 


1-51 
2^10 

r7i 

rro 

2^01 

r7o 
i-co 
rsfl 

2^00 

r7o 

2-00 


35 

lis 

80 

vw 

■18 

15f 

.".0 

132- 

01 

168  • 

CO 

130  • 

50 

1'23 

40 

102- 

■Hi 

200 

34 

ICG^ 

50 

18S^ 

87 

117^ 

26 

105  ■ 

1  Ions  ol'snlpliate  of  aniuionia. 


The  figures  iu  this  table,  which  are  of  interest, 
refer  to  the  iliftereut  bhick-ash  mixings  with  and 
without  t'lc  addition  of  mud-lime  to  tbe  sulphate  of 
ammonia  available  iu  mixing  slack,  to  the  sulphate  of 
ammonia  fouud  in  the  l)lack-ash,  to  the  per  cent,  of 
ammouia  recovered  from  fila<^k,  and  the  last  column 
represents  the  tons  of  sulpliate  of  ammouia  which 
would  be  produced  per  annum  from  the  cyauidcs  iu 
black-ash,  with  reference  to  the  results  obtained  in 
ench  experiment.  Take,  for  instance,  those  in  the 
charges  Nos.  II.  to  YI.,  where  we  find  that  the 
mixiugs  have  bceu  altered  in  each  case  with  regard 
to  the  (luautity  of  limestone  used.  Iu  three  cases  an 
udditiou  of  nuid-lime  has  been  made  instead  of  lime- 
stoue,  yet  the  results  iu  percentage  of  ammonia 
utilised  show  .-o  httle  variation  only  (from  K — 51  per 
cent.)  that  wo  may  safely  draw  the  conclusion  that 
these  nltenitious  of  the  mixings  are  immaterial.  I 
iuclinc  more  to  the  belief  that  better  results,  i.e.  an 
increase  of  the  cyanides,  would  be  obtained  liy  alter- 
ing the  mode  of  working  the  revolver  as  regiu^ds  tlie 
temperature  prevailiug  at  the  time  of  reaction. 
Charge  No.  XIV.  shows  that  as  much  as  92 '00  per 
cent,  of  the  nitrogen  iu  the  mixing  fuel  was  recovered 
in  the  black  ash  as  cyanides,  and  this  charge  has  been 
worked  at  a  lower  temperature  than  the  others, 
having  been  underfired.  I  believe  that  this  was  the 
reason  of  its  very  satisfactory  results.  I  had  no  other 
opportunity  to  cari-y  on  fiu^ther  experiments  on  this 
subject,  so  that  I  am  not  iu  a  position  to  give  absolute 
directions  for  the  best  mode  of  worldug  the  revolver 
in  oriler  to  obtain  the  highest  possible  amount  of 
cyanides  in  black-ash,  but  I  may  di^aw  up  in  the 
following  what  I  firmly  believe  to  bo  the  right 
way : — 

First.  The  use  of  mixing  fuel  of  a  high  percentage 
of  nitrogen  (the  proportion  of  mixing  being  im- 
material). 

Second.  The  arrangement  of  so-called  after- 
charges  of  mixing  fuel  added  in  the  revolver  Just 


before  tlie  time  of  stiiiening.  C)ue-third  of  the  total 
mixing  fuel  may  be  used  for  this  pui'iJoso  without 
(jtlioiwise  injuring  tlie  black-ash  or  the  time  of 
working. 

Third.  The  revolver  must  be  worked  at  a  com- 
paratively low  temperature,  especially  at  the  finish, 
which  may  be  done  by  simply  dropping  the  damper 
iu  the  escape  Hue. 

I  have  now  given  full  particulars  of  the  process  in 
(luestion  as  far  as  my  present  experience  will  permit, 
and  I  trust  that  these  results  will  have  interested  at 
least  those  members  of  the  Society  who  are  connected 
with  the  alkali  trade.  The  results  I  have  given  show 
that  the  new  process  is  capable  not  only  to  destroy 
completely  the  cyanides  and  thus  to  produce  soda  of 
greater  piu^ity,  but  to  provide  a  new  considerable 
revenue  from  a  source,  the  existence  of  which  was 
hitherto  an  inconvenience,  viz. ,  from  the  nitrogen  of 
the  mixing  fuel.  A  yearly  production  of  1.50  to  200 
tons  of  sulijhate  of  ammonia  represents  a  value  of 
from  1,800/.  to  2,000/.,  and  this  can  be  readily 
obtained  from  a  weekly  decomposition  of  200  to  250 
tons  of  salt-cake. 


DISCUSSION. 

Dr.  HuETF.R  (Chairman)  said  that  Mr.  Hawliczek 
had  given  them  a  very  clear  and  concise  account  of 
an  interesting  process  for  the  destruction  of  the 
cyanides  and  the  recovery  of  the  ammonia  so  formed. 
According  to  the  tables  before  them  the  25rocess 
seemed  to  be  not  only  adviuitageous  by  attbrding  a 
purer  carbonate  of  soda,  but  also  to  some  extent  at 
any  rate  remunerative,  in  so  far  as  the  amount  of 
sulphate  of  ammonia  obtained  during  the  process  was 
so  large  as  to  come  to  a  considerable  number  of 
shillings  per  ton  of  salt-cake— at  least  two?  (Mr. 
Hawliczek  :  "  Yes.  ")  He  had  no  doubt  that  a 
process  like  that  must  be  exceediugly  interesting  to 
the  alkali  manufacturers,  of  whom  he  was  glad  to  see 

c  2 
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a  number  present,  and  from  whom  he  expected 
an  interesting  discussion.  He  had  no  doubt  Mr. 
Hawliczek  would  be  able  to  give  them  further 
information  on  .several  points — the  pecuniary  one  in 
particular. 

Dr.  J.  Campbell  Brown  asked  whether  there  was 
any  expenditure  of  fuel  at  all,  or  whether  the  work 
was  entirely  done  by  waste  heat  P 

Mr.  E.  W.  Parnell  said  that  Mr.  Hawliczek  had 
spoken  of  the  advantage  of  the  removal  of  the  cyanide 
as  eflectiug  the  quality  of  soda  ash  manufactured 
from  the  black-ash  liquors.  From  his  own  exj)erieuce 
he  could  speak  of  the  importance  of  this  in  the 
manufacture  of  high-strength  caustic,  as  cyanides  in 
the  liquors  caused  an  increased  proportion  of  sulphate 
and  carbonate  in  the  finished  caustic,  the  former  being 
due  to  the  presence  of  sulphocyanides. 

An  important  point  to  which  he  believed  Mr. 
Mr.  Hawliczek  had  not  referred  was  the  very  great 
purity  of  the  ammonia  thus  produced,  being  of 
necessity  absolutely  free  from  tarry  matters. 

As  regarded  the  i^roportion  of  cyanide  produced  in 
the  black-ash,  he  had  frequently  noticed  that  this 
increased  as  the  time  of  working  a  black-ash  charge 
increased. 

He  would  also  like  to  ask  how  the  use  of  the  black- 
ash  was  regulated  to  correspond  to  its  density,  and 
whether  there  was  a  loss  of  ammonia  during  the 
discharge  of  the  revolver,  as  one  could  frequently 
smell  the  ammonia  during  and  after  the  operation. 

Mr.  E.  Cabey  understood  that  the  Chairman  and 
Mr.  Hawliczek  agreed  that,  on  the  figures  set  forth 
by  the  latter,  the  gross  mouey  credit  to  be  gained 
by  the  jn-ocess  was  about  2s.  5(i  per  ton  on  the  salt- 
cake  employed  ;  but  this  was  based  upon  a  return  of 
1.50  tons  of  sulphate  of  ammonia  per  annum  on 
250  tons  salt-cake  per  week,  and  the  figiu-es  showed 
that  in  some  cases  he  had  obtained  ammonia  at 
the  rate  of  400  tons  of  sulijhate  per  annum  (Mr 
HawUczek :  ' '  Yes  ")  ;  so  that  150  tons  appeared  to  be 
quite  a  moderate  estimate.  If  the  result  were  to 
reach  this  400,  the  gross  credit  would  be  more  than 
twice  2.S.  5d.,  which  seemed  very  satisfactory.  Could 
Mr.  Hawliczek  give  them  any  idea  of  the  total  cost 
involved  in  the  pi-ocess,  including  rei^airs?  He 
supposed  that  the  apparatus  was  not  of  an  expensive 
character.  He  would  also  hke  to  know  the  kind  of 
pyrometer  employed  in  estimating  the  temperature. 

Mr.  W.  P.  Thompson  said  that  he  took  it  for 
granted  that  the  revolver  was  heated  to  such  an 
extent  as  would  dissociate  the  ammonia  in  it,  and 
prevent  its  actual  formation  within  the  revolver,  and 
that  therefore  it  was  only  when  the  nitrogen  of  the 
slack  became  converted  direct  into  cyanogen-com- 
pounds that  it  was  saved  at  all.  Now,  under  those 
ch'cumstauces,  would  not  there  be  a  very  great 
increase  in  the  amount  of  cyanogen  if  they  could 
thoroughly  mix  the  slack  and  the  chemicals  before 
they  started  by  grinding  them  both  together? 
Of  com'se  it  would  interfere  with  the  working  of 
the  revolvers  somewhat,  but  as  an  actual  fact,  had 
Mr.  Hawliczek  foimd  the  finer  the  slack,  and  the 
better  the  mixing  at  start,  the  larger  the  amount  of 
ammonia  he  got  eventually  ?  He  should  have 
thought  that  that  would  be  the  case,  because  if  the 
slack  burned  before  it  became  intimately  mixed  with 
the  alkah,  ammoniacal-comiDounds  would  be  formed, 
and  be  dissociated  before  they  were  converted  into 
cyanogen-compounds. 


Dr.  S.  Hambuegeb  said,  he  saw  among  the  analyses 
of  slack,  Nos.  7,  8,  9,  10,  and  11,  that  the  slack 
contained  about  1  •  93  per  cent,  of  nitrogen  calculated 
as  ammonia.  He  thought  these  figiu'es  rather  high 
for  ordinary  mixing  slack,  and  should  be  glad  to 
hear  whether  the  slack  was  of  a  special  kind.  It 
also  struck  him  that  if  nitrogenous  refuse  organic 
matter  be  added  to  the  mixing  in  the  revolver,  the 
yield  of  ammonia  might  be  increased  very  largely. 
For  instance,  nitrogenous  matter,  such  as  was  used 
for  manufacturing  ferrocyauides,  might  be  found 
suitable.  He  should  like  to  hear,  whether  Mr. 
Hawliczek  had  made  experiments  in  that  direction. 
The  lecturer  had  also  been  kind  enough  to  give 
them  the  time  required  for  treating  the  black-ash 
with  steam.  He  should  like  to  know  something 
about  the  amount  of  steam  required.  Mr.  HawHczek 
said  the  liquor  contained  11  per  cent,  of  ammonia. 
How  many  cubic  feet  of  such  ammoniacal  liquor 
were  obtained  per  ton  of  black-ash  treated  ?  (Mr. 
Hawliczek:  "I  did  not  go  into  that  calculation.") 
If  he  could  give  them  that  information  in  any  other 
form,  it  would  be  just  as  acceptable. 

Mr.  W.  NoBRis  Jones  said  that  Mr.  Hawliczek 
had  suggested  that  in  the  finishing  off  of  the  black- 
ash,  a  final  amount  of  fuel  should  be  added  to 
increase  the  cyanide.  Would  that  not  have  the 
effect  of  increasing  the  sulphides  materially ;  as 
when  they  over-fired  black  ash,  they  certainly 
increased  the  sulphides  ?  In  the  analysis  of  black- 
ash,  the  tables  gave  '30  and  upwards  of  sulphide  on 
25  of  alkah,  or  about  1-4  per  100  of  alkah.  To  him 
this  seemed  rather  high,  and  when  worked  down 
would  give  a  bad  ash  ;  or  the  ash  would  require  to 
be  highly  tired  in  order  to  destroy  the  sulphides. 
Sulphides  would  also  be  a  great  trouble  in  making 
soaper's  ash.  The  temperatiu-e  in  the  decomposers 
was  as  high  as  1,000'  P.  Was  that  due  to  the 
chemical  reaction  that  went  on  in  the  decomposers, 
and  would  that  have  any  action  on  the  sulphides 
present  ? 

Dr.  HuKTEK  said  he  should  like  to  ask  Mr. 
Hawliczek  in  the  fii-st  instance  as  regards  Table  2,  in 
which  the  best  result  was  on  January  28th,  79  "8  of 
the  ammonia  calculated  in  the  black-ash  being 
decomposed,  and  77  '5  being  actually  obtained. 
(Mr.  Hawliczek  :  "That  is  a  mistake  in  print.  In- 
stead of  '5  remaining,  it  should  be  "2  remaining."') 
That  result  was  the  best  in  so  far  that  the  amount 
recovered  most  closely  approximated  to  that  decom- 
posed. Now  if  they  compared  in  the  other  column 
of  temperatures  1,025  and  272,  they  saw  nothing  to 
account  for  this  best  result.  The  temperatiu-e 
certainly  did  not  seem  to  account  for  it,  and  he 
should  like  to  ask  Mr.  Hawliczek  whether  he  could 
point  out  any  other  condition  that  was  more  favour- 
able in  that  particular  exj^eriment  than  in  the 
others  in  which  very  often  only  half  of  the  cyanide 
decomposed  was  oljtained  as  ammonia,  and  in  which 
the  temperatures  to  all  appearances  were  the  same, 
at  any  rate  not  very  far  different. 

As  regards  Table  3,  Mr.  Hawliczek  said  that  when 
nitrogen  was  1  '16  per  cent.,  the  amount  of  sulphate 
recovered  varied  from  about  39  per  cent,  to  50  per 
cent.  With  an  increase  of  the  nitrogen  in  the 
mixing  fuel,  the  percentage  became  20  to  35  per 
cent.  ;  but  when  the  nitrogen  came  to  '6,  the  result 
jumped  up  to  92  per  cent.  This  appeared  to  be  an 
indication  that  the  (piautity  of  nitrogen  in  the 
mixing  fuel,  and  the  amount  of  ammonia  obtained, 
had  nothing  whatever  to  do  with  each  other.  It 
looked  as  it  there  was  a  tolerably  constant  quantity 
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of  cyanogen  formecl  independently  of  the  composition 
of  the  mixiufj  fuol,  nud  ho  would  liko  to  n.sk  if  iNfr. 
Hawliczok  had  iiny  explauiitiou  to  givo  of  this 
peculiarity  of  that  set  of  tiguros. 

As  regards  the  temperature  of  decomposition  when 
tliey  treated  the  cyanide  in  solution — cyanide  of 
sodium  for  instance,  or  even  ferrocyanido  of  sodium 
under  pressure — in  his  own  researches  he  fomul  lie 
could  not  dooomposo  them  at  350'  F.,  biit  at  380  , 
he  f<»;nd  that  they  split  up  without  any  assistance 
whatever  into  formates  and  ammonia.  He  did  not, 
want  to  say  one  word  against  the  equation  given  by 
Mr.  Hawliczok,  which  lie  had  no  doubt  was  coiTCct, 
but  he  was  only  wonderiuK  whether  it  was  nbsolutely 
necessary  to  have  those  high  leiu|)enitnres  to  decom- 
pose the  cyanides.  It  appeared  to  him  a  peculiar 
fivit  that  they  recpiired  a  higher  temperature  than 
when  in  solution.  The  amount  of  cyanides  in  the 
black-ash  would  seriously  atl'ect  the  prospects  of 
the  process.  Now  he  had  never  been  accustomed  to 
caloulnte  the  amount  of  nitrogen  contained  in  black- 
ash  in  the  form  of  ammonia,  and  therefore  those 
figures  he  could  not  readily  compare  with  those  they 
had  at  their  own  works  ;  l)ut  at  their  own  works  they 
seldom  got  more  in  the  vat  liquors  at  any  rate  than 
•3  of  ferrocyanide  on  100  Na..O  in  the  solution,  and 
if  he  came  to  calculate  the  results  of  the  process  on 
that  basis  he  should  not  be  al>le  to  fiml  that  there 
would  be  2.-.'.  Gl.  to  be  gained.  It  would  be  a  very 
much  smaller  amount,  and  he  did  not  understand 
the  great  discrepancy,  for  he  should  come  to  about 
between  3.?.  and  6(Z.  as  against  2.,'.  Gd.,  and  there 
was  a  great  discrepancy  in  that,  and  it  meant  that 
either  their  two  tests  did  not  agree,  as  Mr.  Hawliczek 
had  done  him  the  honour  of  saying  they  did,  or 
their  own  black-ash  contained  less  cyanides  than 
that  of  Messrs.  Gossage  and  INIathieson  ;  for  from 
their  own  tests  he  could  only  arrive  at  the  value 
mentioned. 


Mr.  Hawliczkk  said,  replying  to  Dr.  .T.  Campbell 
Brown,  the  process  was  carried  out  entirely  by 
the  use  of  waste  heat  in  the  decomposer.  The  steam 
was  superheated  in  a  similat'  way.  The  quantity  of 
steam  to  complete  the  reaction  as  well  as  the 
necessary  excess  was  so  veiy  small  that  it  was 
scarcely  a  matter  for  serious  consideration. 

With  regard  to  Mr.  Parnoll's  questions,  the  size  of 
the  black-ash  to  be  treated  depended  mainly  on  the 
physical  condition  of  the  black-ash.  In  order  to 
vary  the  sizes  of  black  ash  according  to  its  density 
the  roller  breakers  were  made  readily  adjustable  to 
suit  the  purpose.  The  sample  of  treated  black-ash 
before  them  was  entirely  free  from  any  cyanogen - 
compound,  but  it  did  not  represent  the  size  of  the 
lumps  of  black-ash  necessary  for  the  treatment,  as 
it  had  been  broken  up  in  order  to  get  it  into  the 
bottle.  In  many  instances  he  had  treated  lumps  of 
black -ash  of  about  8  or  10  in.  and  more  in  diameter 
which  had  been  found  after  treatment  entirely  free 
from  cyanogen. 

Referring  to  the  second  (juestion  about  the 
incidental  loss  of  ammonia  during  cooling  of  the 
black-ash  in  the  bogies,  he  had  made  extensive 
researches  in  that  direction  which,  however,  had  led 
him  to  the  result  that  the  black-ash  in  a  hot  state 
exposed  to  the  action  of  the  air  is  not  at  all 
materially  changed,  the  only  reaction  which  might 
take  place  was  that  cyauate  might  be  formed  which 
eventually  would  also  be  obtained  as  ammonia. 
The  smell  of  ammonia  arising  from  black. ash  balls 
which  Mr.  Pamell  occasionally  noticed  was  no  doubt 
due  to  the  damp  atmosphere,  which  acted  on  the 
cyanides   on  the  surface  of  the   ball,    but   did   not 


penetrate  to  the  inner  parts,  thus  amonnting  only  to 
a  very  trifling  loss  of  ammonia. 

The  working  of  the  revolver  at  a  comparatively 
lower  temperature  for  the  puriiose  of  increasing  the 
cyanides  in  the  black-ash  did  not  materially  increase 
the  time  of  working,  say  about  15  or  20  minutes,  over 
the  ordinary  time  of  a  charge. 

In  reply  to  Mr.  E.  Carey,  he  was  not  in  a  position 
to  give  the  exact  figure  with  regard  to  the  cost  of 
repairs  involved  in  the  process  ;  but  considering  the 
simple  apparatus,  when  suflicieut  care  was  taken  not 
to  damage  the  decomposers  by  overheating,  the  wear 
and  tear  on  the  apparatus  could  only  be  very  slight. 
With  regard  to  the  extra  labour,  he  stated  before 
that  only  two  men  were  ri>i|uired  for  attending  to 
the  treatment.  The  stripjiing,  breaking,  and  tlis- 
chargiug  of  the  balls  was  done  by  the  ordinary  staff 
of  revolver-meu  and  vat-setters.  The  pyrometer 
used  for  estimating  the  temper.iture  in  the  decom- 
poser was  quite  of  an  ordinary  type  as  sold  by 
Casai-telli  in  Manchester. 

Referring  to  Mr.  W.  V.  Th(.mps(m's  question,  he 
said  that  the  revolver  experiments  in  Table  No.  3 
had  not  been  completed,  as,  with  the  exception  of 
experiment  No.  XIV..  they  had  only  been  earned 
out  in  one  direction  by  varying  the  mixings  of  the 
charges,  using  mixing  fuel  of  ordinary  size,  other- 
wise the  condition  of  working  the  revolver  as  regard 
to  heat  had  been  in  the  usual  way.  He  could  not 
say  if  the  grinding  of  the  raw  materials  would 
increase  the  cyanides  in  the  blnek-ash,  but  in  all 
lirobaliility  would  not  bo  of  great  advantage,  and 
would  involve  an  extra  expense  in  working. 

In  reply  to  Dr.  S.  Hamburger,  the  mixing  slack 
u.sed  in  the  experiments.  Table  No.  3,  charge 
Nos.  Vn.  to  XL,  containing  1'027  per  cent,  of 
ammonia,  represented  by  no  means  a  special  kind  cf 
slack,  the  price  being  the  ordinary  one.  He  could 
also  give,  if  desired,  the  analysis  of  various  kinds  of 
mixing  fuel  obtained  from  the  Lancashire  district 
containing  from  1'17  to  1 '9  per  cent,  of  ammonia. 
The  slack  used  was  known  as  "  Queen's  Slack." 
The  use  of  animal  substances,  such  as  horn,  waste 
leather,  &c.  containing  a  high  percentage  of  nitro- 
gen, to  be  added  to  the  charge  in  the  revolver, 
would  no  doubt  increase  the  cyanides  in  the  black- 
ash  if  the  price  of  such  materials  would  allow  their 
use.  With  regard  to  the  amount  of  steam  used  for 
the  treatment  of  black-ash,  he  stated  before  that  the 
quantity  of  steam  uqed  was  very  slight.  He  had  no 
notes  at  hand  to  give  the  number  of  cubic  feet  of 
ammoniaeal  liquor  obtained  per  ton  of  black-ash 
treated,  but  he  should  say  a  simple  calculation  based 
on  above  facts  would  give  the  amount  of  liquor 
which  may  be  obtained. 

In  reply  to  Mr.  W.  N.  Jones,  the  "  after-charges" 
of  mixing  slack  had  been  used  for  the  purpose  of 
increasing  the  cyanides  in  the  black-ash  ;  the  few 
experiments  made  in  that  direction  proved  to  be 
very  satisfactory,  and  regiilarly  yielded  from  70  to 
85  per  cent,  of  the  nitrogen  in  the  mixing  fuel,  as 
cyanide  in  the  black-ash.  The  black-ash  itself  was 
of  ordinary  condition  as  regards  alkali  and  sul- 
phide. The  high  temperatures  prevailing  in  the 
decomposers  in  the  experiments  of  Table  No.  2  were 
caused  by  charging  the  vessel  with  black-ash  which 
had  not  been  sufficiently  cool,  and  consequently 
caused  the  in-egular  results  as  regards  the  yield 
of  ammonia  ;  these  high  temperatures  were  not  due 
to  any  chemical  reaction.  Referring  to  the  action 
on  the  sulphide,  the  analysis  of  the  treated  black- 
ash  of  Table  No.  2  exemplified  sufiiciently  that  a 
temperature  of  1,000"  F.,  and  even  more  in  presence 
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of  steam,  was  by  no  means  injnrions  to  the  chemical 
composition  of  the  black-ash. 

In  reply  to  Dr.  Hurter,  who  wished  to  know  how 
the  best  results  in  Table  No.  2,  experiment  Jnly 
■28th,  as  regard  to  the  ammonia  decomposed,  79-3 
per  cent,  and  ammonia  recovered  being  77  "5  per 
cent.,  had  been  obtiuned,  considering  that  the 
temperatiu'e  of  treatment  stated  in  the  other  column 
was  1,025"'  P.,  a  heat  which,  as  he  (Mr.  Hawhczek) 
had  stated,  would  result  in  the  destraction  of  the 
ammonia,  he  might  say  that  the  experiments 
represented  in  Table  No.  2  had  not  been  cari-ied 
out  under  his  direct  control,  but  in  all  probability 
this  good  result  might  be  explained  by  assuming 
that  a  large  excess  of  steam  had  been  used  in  this 
experiment,  so  that  the  rapid  current  of  steam  had 
preveuted  the  overheating  of  the  gases,  and  con- 
sequently the  destniction  of  the  ammonia  ;  in  fact, 
the  whole  experiments  in  this  table  presented 
irregularities  as  reg;u'ds  the  decomiiosition  of  the 
cyanides  and  the  yield  of  ammonia,  which  beyond 
doubt  had  been  caused  by  the  irregularity  in  the 
steam  used.  Refei-riug  to  the  results  in  Table  No.  3 
respecting  the  increase  of  cyanogen-compounds  in 
the  black-ash,  he  had  pointed  out  most  distinctly 
that  these  experiments  had  not  been  completed  and 
needed  fiu-ther  investigations.  The  experiments 
numbered  L  to  XIII.  had  been  made  only  iu  one 
direction,  and  this  in  regard  to  variation  of  the 
revolver-mixing.  From  these  results  he  drew  the 
conclusion  that  vai-ving  the  mixings  tlid  not  increase 
the  cyanides  in  the  black-ash,  but  that  did  not 
mean  that  a  mixing  fuel  high  in  nitrogen  was  im- 
material for  the  increase  of  cyanides  in  the  black- 
ash,  provided  that  the  conditions  of  working  the 
revolver,  which  had  not  yet  finally  been  ascertained, 
were  favoiu'able  for  their  formation.  Experiment 
No.  XTV.  was  the  only  one  where  the  favourable 
conditions  had  more  closely  been  obtained.  This 
charge  had  been  under-fired,  ('.e.,  worked  at  a  lower 
temperature,  and  he  strongly  believed  that  the 
success  of  obtaining  92  per  cent,  of  the  original 
nitrogen  in  the  mixing  fuel  as  cyanide  in  the  black- 
ash  had  to  be  attributed  to  this  fact.  As  regards 
temi^erature  of  treatment  -n-ith  steam,  he  had  proved 
by  many  experiments  that  a  ferrocyanide  of  an 
alkali  or  alkaline  eai'th  was  decomposed  by  steam  at 
a  temj)erature  not  much  below  about  -100'  C.  into 
ammonia  and  the  corresponding  carbonate.  Tliis 
temperature,  at  the  very  least,  was  necessary  for  the 
formation  of  ammonia  from  scyanides.  He  had  no 
practical  experience  of  the  condition  and  tempera- 
ture necessary  for  the  destruction  of  the  ferro- 
cyanide in  a  liquid  state  or  in  an  alkahue  solution. 
However,  it  appealed  that  the  fen-ocyanides  in  soUd 
condition  requii-e  a  much  higher  temperature  for 
their  decomposition  than  when  in  solution,  but  he 
could  not  see  how  this  seriously  affected  the  prospect 
of  the  process. 

Finally  Dr.  Hurter  gave  a  comparative  calculation 
of  the  results  obtained  iu  their  experiments  which 
would  represent  a  saving  of  about  2^■.  5,/.  per  ton  of 
salt-cake  decomposed  as  against  a  calculation  from 
Dr.  Hurter's  own  results  from  the  amount  of  ferro- 
cyanide in  the  vat-liqnor  resulting  in  a  saving  of 
about  3(7.  or  5tZ.  per  ton  of  salt-cake.  In  this  calcu- 
lation he  (Dr.  Hiu-ter)  had  overlooked  that  the 
quantity  of  sulphocyanide  and  cyanate  had  also  to  be 
accounted  for,  as  these  compounds  represented  a  certain 
extra  yield  of  ammonia,  and  besides  this  the  revolver 
at  Messrs.  GaskeU.  Deacon,  and  Co.  's  estabUshment 
no  doubt  was  worked  in  a  way  to  prevent  as  much  as 
possible  the  formation  of  cyanides  in  the  black-ash. 


otherwise  the  percentage  of  ferrocyanide  in  the 
vat-liquor  could  not  be  as  low  as  03  per  cent,  on  100 
Na.;0  as  stated.  The  lowest  result  in  that  respect 
which  he  coiild  find  in  many  daily  assays  of  vat- 
liquor  was  about  0"63  per  cent.,  which  would  mean, 
if  calculated  as  ammonia  in  black-ash,  not  consider, 
ing  the  other  cyanogen-compounds,  a  tiu-nout  of 
sulphate  of  ammonia  per  annum  amounting  to  about 
60  tons  or  Is.  per  ton  of  salt-cake.  However,  no 
comparison  in  i-espect  to  the  vat-liquor  and  the 
ammonia  as  represented  iu  Table  No.  3  of  their 
experiments  could  be  made,  and,  as  stated  in  the 
table,  the  ammonia  had  actually  been  weighed. 
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Dli.  BAILEY    IS   TUE    CnAIR. 


ESTIMATION   AND   OCCUKEENCE   OF 
SULPHUE  IN  COAL. 

BY    G.  H.  BAILEY,    n.SC,    PH.D. 

In  many  branches  of  industry  it  is  of  considerable 
importance  to  employ  a  coal  containing  as  little 
sulphur  as  possible,  and  several  instances  have  come 
imder  my  notice  iu  which  difficulties  were  being 
encountered,  and  mischief  done  to  manufactui-ed 
products,  arising  mainly  from  the  sulphur  contained 
in  the  coal. 

The  evaporation  of  caustic  or  alkaline  liquors  in 
contact  with  flue  gases,  certain  metallirrgical  opera- 
tions, the  manufactiu'e  of  the  finer  qualities  of 
pottery  and  terra  cotta,  &c. ,  are  cases  in  point,  and 
others  will  readily  suggest  themselves  to  those 
engaged  in  the  chemical  industries. 

Then,  again,  in  steam  raising,  a  large  proportion 
of  the  defects  in  boilers  arise  from  external  corrosion, 
and  the  most  rapid  and  dangerous  cases  of  this  arise 
dii'ectly  or  indirectly  from  the  sulphuric  acid  formed 
during  the  process  of  combustion  of  a  coal  containing 
a  high  percentage  of  sulphur.  It  is  quite  common 
for  a  ton  of  Lancashire  coal  to  contain  half  a  hundred- 
weight of  sulphur,  and  yet,  I  suppose,  there  are  few 
coal  users  who  would  care  to  introduce,  wittingly, 
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luilf  11  Innulreilvveight  of  sulpliur  mikUt  their  boilers 
for  overv  ton  of  ooal  coiikuiikmI,  or  who  think  it 
imniiitcrial  wliother  they  Imni  tliis  or  oiio-tliinl  of 
the  niuouut. 

To  piis  compnuios  it  is  of  iutorest  to  know 
acciiriitely  the  ninonnt  of  sulphur  ami  the  tortus  in 
which  it  occure  iu  coal,  for  it  is  uot  ouly  doBirabhi 
that  the  coal,  otlior  things  being  eijual,  shouhl  be 
preferred  whidi  will  yield  n  coal  gas  containing  the 
smnllest  amount  of  suliihur,  but  will  also  have  the 
sulphur  combined  iu  that  form  iu  which  it  can  be 
most  readily  removed  from  the  gas.  And  now  that 
producer  gas  and  gaseous  fuel  of  all  kinds  arc  largely 
iu  demand,  it  is  uot  to  be  ovoriooked  that  hero  also 
sulphur  may  occur  iu  such  iiuautities  as  to  exert  an 
iutlueuce  on  some  of  the  processes  to  which  they 
arc  applied. 

Furthermore,  the  returns  which  are  usually  given 
by  coal  veudora  as  to  the  amount  of  sulphur  iu  the 
Coal  are  usually  of  little  value,  and  mostly  illusory, 
and  any  ])nl>lislicd  aual.yscs  which  are  accessible 
atVord  little  more  than  a  very  general  guide  ou  this 
point.  I  have  had  occasiou,  iu  conjunction  with  my 
l^rothe^,  Dr.  T.  L.  ]5ailey,  of  University  College, 
Liverpool,  for  some  time  past  to  investigate  this 
subject,  and  it  seemed  to  me  that  the  results  were  of 
ButKcieut  general  interest  to  bring  before  the  notice 
of  this  Society.  The  general  course  of  the  work 
consisted  of  :— 

(a.)  An  examination  of  the  various  methods  in  use 
for  determining  sulphur  in  coal. 

(6.)  The  comparison  of  the  results  arrived  at  by 
recognised  analytical  methods,  with  a  series  of 
experiments  carried  out  ou  the  large  scale  in 
actual  practice. 

Methods  of  determining  Suljilntr  in  Coal. 

By  means  of  a  largo  number  of  analyses  carried 
out  upon  carefidly  sampled  coals,  I  have  made  a 
comparative  exmuiuatiou  of  all  the  methods  of 
analysis  of  importance.  All  the  processes  com 
mercially  applied  to  the  determination  of  sulphur 
depend  upon  the  oxidation  of  the  sulphur  to  sul- 
phuric acid  and  the  estimation  of  the  sulphuric  acid 
as  suljihate  of  bai-;\ta,  and  I  ilo  uot  therefore  proj)Osc 
to  criticise  the  various  methods  iu  detail,  but  to  state 
the  conclusions  which  I  have  arrived  at  with  reference 
to  the  conditions  under  which  the  oxidation  may  be 
most  cfi'ectively  carried  out,  nud  the  amount  of 
sulphur  correctly  estimated. 

O.riiliilinn  hy  CJihrafe  or  Nitre. 

Eesults  invariably  too  low,  unless  indeed  the 
oxidation  is  allowed  to  proceed  very  slowly  indeed, 
anil  even  tUeu  different  samples  require  to  be 
diHerently  dealt  with. 

A  very  serious  objection  to  this  method  of  oxida- 
tion as  a  commercial  method  is,  however,  that  the 
results  obtained  by  two  analysts  are  never  com- 
paralile.  So  much  depends  on  attention  to  miuntiie, 
and  on  niceties  of  manipulation.  Recently  Blum 
(Zoits.  f .  Analyt.  Chem.  188S,  445),  after  an  examina- 
tion of  various  methods,  has  advised  the  use  of  the 
following,  diu',  I  Ix'lieve,  to  Crossley  :  —  1  grm.  of  the 
sample  is  mixed  with  IG  grms.  of  sodium  chloride, 
8  grms.  of  potassium  nitrate,  and  I  grms.  of  sodium 
carbonate,  all  perfectl.y  dry.  Apart  from  the  risk 
that  pertaius  to  the  use  of  Biuh  large  amounts  of 
bodies  whose  freedom  from  sulphates  must  be  very 
carefully  tested  (even  0"01  per  cent,  of  sulphur  in 
the  reagents  woTil J  give  an  error  amounting  to  20  per 


I  cent,  iu  the  determination  of  sulphur  in  an  ordinary 
coal),  there  is  the  interference  of  the  presence  of 
large  (|uantities  of  alkaline  salts  in  the  precijiitation 
of  barium  sulphate,  wMiich,  under  such  circumstances, 
is  not  only  retarded  but  eveu  incomplete. 

The  complete  precipitation  of  a  tenth  of  a  grm.  of 
barium  sulphate  from  a  solutiim  containing  30  grms. 
of  alkaline  salts  is  a  very  slow  process,  and  is  in  no 
case  acc\irato. 

The  oxidising  action  of  nitre  or  potassium  chlorate 
is  indeed  rendereil  suflicicutly  gradual  by  a  large 
admixtm-e  of  alkaline  salts,  but  only  at  the  sacrifice 
of  accuracy. 

Oxidation  Ity  WH  Mcthudti. 

Crace  Calvert's  method  may  bo  taken  as  typical  of 
these.  Ho  recognised  that  sulphur  existed  in  two 
forms  in  coal,  as  sulphates,  which  he  proposed  to 
extract  by  digesting  the  finely-])owdered  coal  witli  a 
strong  solution  of  sodium  carbonate,  and  as  sulpliur 
iu  other  t'oi-ms  which  he  oxidised  by  means  of  aipia 
regia  and  then  estimated  separately,  his  idea  being 
that  only  the  latter  portion  would  appear  in  the 
chimney  gases.  Oxidation  by  means  of  aqua  regia 
I  have  found  unpleasant  to  work,  and  invariably 
yielde<l  low  results.  Iu  other  respects  Crace  Calvert's 
method  will  be  referred  to  later  on. 


Oxidation  by  Magnesia. 

This  method,  due  to  Eschka,  gave,  under  .all  cir- 
cumstances, constant  and  trustworthy  results,  and  it 
labours  under  none  of  the  disadvantages  of  other 
methods.  The  only  reagents  required  are  magnesia, 
sodium  carbonate,  and  bromine  water,  and  there  is 
no  difficulty  iu  obtaining  these  in  a  state  of  purity. 
Magnesia  can  indeed  be  prepared  free  from  sulphate 
by  igniting  maguesite,  if  it  cannot  bo  procured. 
]5romine  often  contains  sulphuric  acid,  but  can  be 
readily  purified  by  washing  or  re-distillatii>u. 

An  intimate  mixture  is  made,  consisting  of  two 
parts,  by  weight,  of  magnesia  and  one  part  of  sotlium 
carbonate.  Two  grms.  of  this  mixture  are  stirred  in 
with  1  grm.  of  the  tinely-powdered  coal  or  coke,  &o. 
in  a  platinum  crucible.  This  is  then  very  gently 
heated  over  a  Bunseu  burner,  placed,  at  (ir.st,  about 
an  inch  away  from  the  flame,  and  the  roasting  con- 
tii.ued  at  a  gradually  increasing  temperature,  but 
never  so  as  to  bring  the  bottom  of  the  crucible 
beyond  just  visible  redness. 

This  operation  usually  takes  aliout  two  hours,  and 
it  is  finished  when  the  whole  mass  has  become  quite 
white  or  light  grey,  with  no  appearance  of  black 
specks  of  undecomposed  coal.  It  is  now  exhausted 
with  wattr,  and  oxidised  by  means  of  bromine  water 
by  simply  warming,  it  being  quite  unnecessary  to 
evap(«-ate  down  to  di-yness.  The  sidphur  is  now 
wholly  present  in  the  form  of  sulphate,  and  the  solu- 
tion may  be  acidulated  with  hydrochloric  acid  and 
precipitated  by  means  of  barium  chloride,  the  sul- 
phuric acid  being  estimated  as  barium  sulphate  in 
the  usual  way. 

If  Crace  Calvert's  method  for  estimating  sulphur 
iu  both  forms  be  modified  by  the  substitution  of  this 
method  of  treatment  for  the  oxidation  by  aqua  regia, 
the  results  obtained  are  more  reliable  and  the  process 
is  uot  rendered  more  complex. 

A  selection  of  the  results  of  the  analyses  is 
appended  to  show  the  ohar.acter  of  the  error  which  is 
likely  to  arise  by  the  different  methods  spoken  of. 
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(1. )  Samples  of  coke  resiilnes  from  destrwctive  dis- 
tillation of  oil : — 


By  Magnebia  Method. 

A.             B.             n. 

Per  Cent. 

of  Sulplmr. 

0-5!l 

0-54 

Per  Cent 
of  Sulphur. 

o-oo 

n-fil 

Per  Cent. 

of  Sulphur. 

0-84 

0-7ii 

0-5B5 

O'(;05 

0-815 

These  samples  done  by  another  analyst  gave  by 
the  chlorate  method  results  falling  below  0-25  per 
cent. 

(2.)  A  sample  of  coal  on  which  three  separate  de- 
terminations were  made  by  the  magnesia  method 
gave  as  results  ; — 

Per  Cent, 
of  Sulphur. 

1st  determination 3'06 

*.iiul  deteniiinntion 3"09 

3rd  determination 3*03 

and  in  no  case  need  the  divergence  between  different 
analyses  by  this  method  be  greater  than  is  indicated 
here. 

(3.)  Comparison  of  results  by  different  methods : — 


Magnesia  method 

Crace  Calvert's 

Concentrated  HCl  and  KCIO3... 

Nitre  method 

Modification  cf  Crace  Calvert's. . 


1st  Deter-    2nd  Deter- 
mination,     niination. 


M'ean. 


2 -73 

2-71 

2-72 

2-17 

1-93 

2-21 

2-11 

2-11 

2-01 

2-04 

2-69 

2-66 

2 -Wo 

(4.)  ComiJarison  of   results   for    sulphiu'  in   both 
forms  by  Crace  Calvert's  method  : — 


S  extracted  by 
Na^COj. 

Residual  Sulphur. 

(1.) 

Ci) 

Meari. 

(1.) 

(•2.) 

Mean. 

Cr.ace  Calvert's  method 
Modification  of  this 

1 
0'14     0-12  ;    0-13       2-34     1'83 

O'll     0-19  1    0-15       2-B8     2-47 

2 -OS 
2-51 

Total  sulphur   byl 
MgO  method  ...  J 

2-72 

(5.)  In  a  sample  in  which  three  separate  determi- 
nations were  made  by  the  modification  of  Crace 
Calvert's  method  : — 


S  extracted  bv 
NajCOa. 


(I.)   

(■2.)  

(3.)   

Mean 


(1-22 
0-2S 
0-32 


Residual  Suljjhur. 


0-27 


3-.SS 
3-70 
3-8(! 

3-81 


On  examining  these  numbers,  it  is  seen  that,  not- 
withstanding that  the  experiments  were  done  with 
due  attention  to  every  precaution,  relatively  large 
variations  are  shown  between  one  determination  and 
another,  but  that  Eschka's  process  is  quite  reliable 
and  constant  and  shows  all  the  characters  that  are  to 
be  desired  in  a  commercial  analysis. 

Comparison  of  the  Data  arrived  at  by  Analysis  on 
the  Sanq^le  with  the  Besults  obtained  hy  Actual 
Consumption  of  the  Coal  under  Boilers. 

The  experiments  which  were  done  under  this  head 
were  carried  out  for  me  by  Messrs.  Bryan  Donkin 
and  Co.,  of  Bermondsey,  whose  works  are  furnished 
with  arrangements  for  the  examination  of  chimney 
gases.  The  idea  with  which  I  set  out  was  to  learn 
wliat  portion  of  the  sulphur  appeared  in  the  chimney 
gases  and  what  part  remained  in  the  ash,  and 
whether  these  numbers  were  actually  such  as  are 
arrived  at  by  the  Grace  Calvert  method.  As  it  was 
desirable  that  an  .average  sample  of  the  chimney 
gases  should  be  obtained,  the  aspiration  was  con- 
tinued for  several  hours,  that  is  practically  during 
the  whole  period  of  the  firing.  It  might  be  objected, 
however,  that  since  no  special  precautions  were 
taken  (beyond  following  the  usual  rule  in  the  collec- 
tion of  "chimney  gases,  a  manifestly  insufficient 
precaution!  that  the  gases  aspirated  from  the 
chimney  should  be  representative  of  the  whole 
gases  i)a8sing  up  the  chimney,  the  amount  of 
sulphur  could  not  be  correctly  deduced  from  the 
measurements  made. 

And  this  objection  is  quite  valid  since  the  com- 
position of  the  gases  at  different  points  in  the  cross 
section  of  the  chimney  varies  considerably.  The 
variations  referred  to,  however,  only  occur  in  the 
distribution  of  air  and  products  of  combustion, 
respectively  (arising  from  down  draughts,  cVc),  and 
the  relative  amount  of  carbon  to  sulphur  as  indicated 
by  the  carbon  dioxide  and  sulphur  dioxide  in  the 
gases,  would  not  be  affected  to  any  apjireciable 
extent  l)y  such  irregularities  of  distribution. 

For  the  puri^ose  in  question  only  the  relative 
amount  of  carbon  to  sulphur  in  the  chimney  gases 
was  required,  this  being  then  considered  alongside 
the  niativc  amount  of  carbon  to  sulphur  in  the  coal. 

The  chimney  gases  were  aspirated  from  the  flues 
(the  chimney  will  not  do)  through  drying  tubes,  and 
then  through  two  or  three  sets  of  potash  bulbs. 

The  CO2  and  the  SO,  were  in  this  way  absorbed, 
and  the  increase  in  weight  of  the  jiotash  bulbs  (and 
the  CaCl:  tube  attached  to  them)  gave  the  amount 
of  these  gases  in  the  known  volume  of  chimney  gas 
aspirated. 

The  factors  which  were  available  for  estimating 
and  checking  the  estimation  of  the  carbon  and 
sulphur  in  the  chimney  gases  were  therefore  : — 

(a.)  The  total  increase  in  weight  of  the  potash 
bulbs,  reiiresenting  CO2  -f  SO^. 

(b.)  The  relation  of  CO;  to  SOo  obtained  by 
weighing  the  BaOO;,  and  BaSOj  precipitated 
together,  and  then  dissolving  out  the  BaCOj 
and  determining  the  residual  BaSO,. 

(c.)  The  analysis  of  samples  of  the  chimney  gas 
drawn  from  time  to  time. 

If  the  whole  of  the  sulphiu-  made  its  appearance 
in  the  chimney  gases,  it  is  manifest  that  the  relation 
C  :  S  in  the  chimney  gas  should  be  the  same  as 
C  :  S  in  the  coal,  as  determined  by  analysis. 
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Separate  estimations  were  made  of  the  amonnt  of 
carbonic  oxiilc,  but  this  wiis  seldom  prosont,  as  excess 
of  air  was  always  used  during  the  eonibustion. 

Appended  are  the  results  from  the  comparison  in 
this  way  of  three  fuels  of  very  diverse  chiu'acter  : — 


By  Analysis. 


On  Conibnstion 
uiiJi'i*  Hoilt'i's, 


19T. 
1-1 
101:    S-56 


Cnie  Breeze. 

Snipliiir  wnslH'J   out    by  sodinm 
i-nrboniito '►"27 

U.sulual  sulphur 3S1    | 

.\sli  (luid  clinki-r) I'.v  1,1 

Sulphur  ni  clinker  nnil  ush 

Relation  otC:S  in  ciikc  bri'cze 100:   IJ'U 

Xeucastle  Coah 
Sulphur rs.'i 

Asli  (and  clinker) 1-82 

Sulphur  in  ash  and  clinker 

Relation  of  C:  Sin  the  e<>;il 100:    2-2 

WeUh  Coal. 
Sulphur ri3 

.\sh  (nnd  clinker) vsa 

Sulphur  in  :ish  and  elmker 

E<dation  of  C  :  S  in  the  eoal loo  :    r:i.'j 


!IK)  :     }-\:,l\ 


6-8 
O-I'.I 
100:     irjl'.l 


From  these  numbers  it  is  not  difficalt  to  arrive  at 
very  definite  information  as  to  the  distribution  of 
the  sulphtir  after  combustion,  and  a  summary  of 
this  is  added,  the  numbers  indicating  percentages 
of  the  whole  sulphur  present  in  the  coal :— 


Coke 
Breeze. 

Welsh 
Coal. 

New- 
castle 
Coal. 

Sulphur  in  clinkers  and  ash 

„         chimney  gases 

5-t 

o.'-j-O 
39C 

V-i 
■H-i 

4-« 
52-11 
■12'3 

These  numbers  are  calculated  from  the  total 
sulphur  in  the  coal,  and  the  conclusion  is  irresistible 
that  the  usual  assumption  to  the  etrcct  that  that 
existing  in  the  form  of  sulphates  takes  no  part  in 
the  production  of  the  sulphiu'  dioxide  in  the  flues. 

A  number  of  determinations  made  by  mixing 
sulphates  with  the  coals  burnt  on  a  small  scale 
supported  this. 

The  sulphates  of  course  remain  in  the  ash  and 
clinker.  There  is  still,  therefore,  about  40  jjer  cent, 
of  the  sulphur  to  be  accounted  for,  and  this  must 
have  remained  either  in  the  flues  or  on  the  boiler 


plates  or  other  nccessories.  It  is  known  that  where 
the  circumstaiK^es  are  favourable  external  corrosion 
in  boiler  plates  is  a  most  fruitful  source  of  injury, 
and  that  a  largo  i)roportion  of  the  boiler  explosions 
are  due  directly  or  indiret^tly  to  this  external  corrosion. 
]?ut  if  the  amount  of  sulphuric  acid  that  is  being 
constantly  formed  is  sucli  as  is  here  indicated,  the 
sulphur  in  coal  is  indeed  a  factor  that  cannot  be 
disregarded  in  boiler  heating. 

I  may  mention,  however,  that  there  is  a  large 
quantity  of  this  retained  by  the  fine  dust,  and  in 
samples  of  flue  dust  which  have  been  examined  as 
much  as  15  to  20  per  cent,  of  sulphur  has  been 
found.  During  the  course  of  the  experiments  other 
observations  were  recorded  by  Messrs.  Bryan 
Donkin  and  Co.,  and  as  those  may  prove  interest- 
ing  in  themselves,  I  a])pend  the  complete  statement 
of  the  results  observed  by  them. 

Eosults  of  experiments  on  a  Lancashire  boiler  with 
various  fuels,  1.S88.  At  Messrs.  Bryan  Donkin  and 
Co.'s  works,  London  : — 


Kind  of  fuel 


No.  of  Experiment. 


Ist.        2nd.       8rd, 


4th. 


Coke 
dust. 


IVclsh 

New- 

coal 

castle 

dust. 

coal. 

Large 
coke 
from 
New- 
castle. 


Date 18S8 

Duration  of  experiment . .  .If ours 

Steam  pressure Lb. 

Fuel ; 
Fuel  burned  durinfr  ex- 
periment      „ 

,.       per  hour         „ 

„  „       per  sq.  ft. 

of  grate.       „ 

Moisture  in  fuel Per  Cent. 

Ashes  juid  elinkers  „ 

Water : 
Temperature  of  feed  water  .... 

Water  evaponitcd  from 
tcmfieralureoffecd  ..     Lb. 

Water  evaporated  per 
hour 

Water  evaporated  per 
hour  per  sq.  ft.  heati  uK 
surface „ 

Water  cvaporatetl  per 
11>.  of  eoal  from  temp, 
of  feed , 

Water  evaporated    per  lb.  of 
eoal  from  and  at  100°  C 

Air  and  pases : 
Temperature   of   air   entering 
grates,  °F 

Pressure  of   blast 
undergrates lu.Watir 

Pull  of  chimney .... 

Temperature  of  issuiu^r  pases. . 

-COj 


Sept.fi  Sept.  20 '  Oct.  12    Oct.  13 


Composition    of 
furnace  guses  ■ 
by  volume  . . 


CO. 
O.., 

LN.. 


0 
I    IS'O 

1,211 
2U2 

13-4 
S-97 
19-CO 

21°  C. 

e,oo7 

1,083 

1-87 

5-4 
0-3 

28-5° C. 

0-5 
0-4 
296°  C. 
B-7 
0-0 
lC-7 
78-6 


0 
62-5 

944 
157 

10-6 

4-28 

5-8 

20"  C. 

«,470 

1,078 


6-85 
8-07 

2«°  C. 

0-4 

0-4 

270°  C. 

5-4 

0-0 

13-8 

80-8 


7-1 
51-1 

1,095 
154 

10-3 

3'64 

5-1 

14-5° C. 

8,321 

1,172 

2 '02 


23°  C. 

0-1 
0-4-1 

232°  C. 
5  •05 
0-39 

13-85 
80-8 


B-75 
49-0 

955 
159 

io-« 

5-5 

11-9 

15-5° C. 
6,612 
1,090 

1-88 


22°  C. 

0-2 

0-4 

248°  C. 

5-4 

0-0 

13-9 

80-7 
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During  the  course  of  the  work  several  of  the 
samples  of  coal  were  subjected  to  dry  distillation, 
and  in  some  cases  very  little  sulphiu-  came  over  in 
the  earlier  stages  of  the  distillation,  whilst  with 
others  there  was  a  good  deal  evolved  during  the 
earlier  period.  ^Moreover  the  percentage  of  sulphTu- 
remaining  in  the  coke  varied  considerably  with 
different  coals.  Two  samples  will  illustrate  what  is 
meant,  and  these  are  selected  because  they  were 
coals  of  a  vei-y  similar  character  in  regard  to  ash, 
yield  of  coke,  and  relation  of  sulphur  as  sulphates 
to  sulphur  in  other  forms.  The  numbers  are 
percentages. 


A. 

B. 

Sulphur  in  oohI 

1-S3 

no 

cokn 

1  ■-,» 

rill 

.\sh 

•I- S3 

.■i'SS 

Coke 

7r.in 

(58 -70 

The  ash  of ' 


A"  contaiued  much  oxide  of  iron. 
B  '■  .,  very  little    „ 


In  sample  "A  "  58  per  cent,  of  t'lie  total  sulphiu- 
in  the  coal  remained  in  the  coke,  whereas  in  "  B  " 
nearly  73  per  cent,  remained  in  the  coke.  This,  it 
seems  to  me,  opens  out  a  question  of  considerable 
importance  in  tlie  manufactiu'e  of  coal  gas.  Here 
are  two  coals,  one  of  which  gives  off  4-2  i)er  cent,  of 
the  sulphur  it  contains  with  the  coal  gas  and  volatile 
products,  whilst  the  other  only  gives  off  27  per  cent, 
in  this  way. 

This  question  is  worthy  of  a  complete  investiga- 
tion, attention  being  devoted  not  only  to  the  relative 
quantities  of  sul2ihiu-  in  the  volatile  jiroduets  of  dis- 
tillation and  in  the  residual  coke  respectively,  but 
to  the  form  in  which  the  sulphur  compoimds  make 
tlieir  appearance  in  the  gas,  whether  as  the  readily 
removable  sulphuretted  hydi'Ogen  or  in  other  forms 
wliich  are  incompletely  removed  liy  the  usual 
methods  of  purification. 

I  cannot  conclude  this  paper  without  drawing 
attention  to  a  further  issue  of  importance  on  which 
some  information  has  been  derived  in  the  coiu'se  of 
tliis  work.  It  is  kmiwn  that  the  cakirilic  power  of 
coal  as  calculated  or  determined  on  the  small  scale 
does  not  agree  with  trials  made  on  the  large  scale. 
There  is  a  <leficiency  in  the  latter  case  of  from  5  to 
10  per  cent,  according  to  the  conditions  of  combustion 
and  the  kind  of  coal  used.  From  observations  wljich 
I  have  made,  it  has  appeared  that  where  the  excess 
of  air  is  not  greater  than  a  certain  minimum  quantity, 
hydrocai-bons  appear  amongst  the  products  of  com- 
bustion, and  that  in  any  case  where  the  firing  is 
in-egular  there  will  be  phases  of  the  combustion 
during  which  they  appear. 

This  is  well  known.  But.  as  far  as  I  am  aware,  it 
has  usually  been  assumed  that  if  a  suflficiently  large 
excess  of  air  is  present,  no  hydrocarbons  will  result. 
I  find,  however,  that  if  the  excess  of  air  at  any  period 
during  the  combustion  becomes  large,  there  is  rlso  a 
tendency  for  hydrocarbons  to  pass  off  unconsumed, 
and  this  is  especially  the  case  with  irregular  firing. 
Now,  a  quantity  of  hydrocarbons  which  could  be 
detected  or  determined  only  with  very  great  difficulty 
under  the  ordinary  methods  of  gas  analysis,  would 


affect  the  i-esults  of  a  calorimetric  comparison  very 
seriously. 

Suppose,  for  instance,  to  take  an  extreme  case 
that  b  per  cent,  of  the  total  carbon  is  transformed 
into,  say,  ethylene,  and  escapes  combustion,  passing 
off  with  the  chimney  gas,  and  that  the  amount 
of  air  supplied  to  the  furnace  is  just  treble  that 
theoretically  necessary,  then  we  should  have  for 
every  volume  of  the  hydrocarbon  over  600  volumes 
of  oxygen  and  nitrogen,  and  60  volumes  of  carbon 
dioxide.  Even  supposing  the  oxygen  and  carbon 
dioxide  removed,  we  have  a  residue  consisting  of 
some  CO,  1  volume  of  hydrocarbon,  and  about  550 
volumes  of  nitrogen. 

The  greatest  obstacle  in  the  way  of  making  a 
correct  determination  of  hydrocarbons  under  such 
circumstances,  is  that  of  ensuring  their  combustion 
when  mixed  with  such  a  large  volume  of  diluent  and 
inert  gas  by  any  eudiometric  method.  I  have 
suggested  to  Messrs.  Bryan  Doukin  and  Co.  that 
they  might  pass  the  chimney,  gases  through  a 
tube  containing  cotton-wool,  and  then  through 
aV)sorbents  for  the  removal  of  moisture  —  carbon 
monoxide,  carbon  dioxide,  sulphur  dioxide— finally 
passing  the  gas  sliiwly  through  a  combustion  tube 
containing  oxide  of  copi^er,  and  tlien  again  through 
calcium  chloride  and  through  potash  to  determine 
tlie  water  (and  hence  the  hydrogen)  and  the  carbon 
tlioxide  (and  hence  the  carbon)  in  any  residual 
hydrocarbons  left  in  the  chimney  gases.  Such 
an  experiment  would,  of  course,  be  continued  some 
time. 

I  have  not  yet  heard  tlie  results  of  any  experiments 
which  they  may  have  been  able  to  make  in  this 
du-ection,  which  in  any  case  ^vill  occupy  considerable 
time. 


DISCUSSION. 

Mr.  P.  Hakt  thought  it  just  possible  that  a  portion 
of  the  sulphur  compounds  passed  away  in  combina- 
tion with  tlie  ammonia  or  hydrocarbons,  as  in  the 
case  of  ordinary  gas  mauuiacture.  One  method 
which  occurred  to  his  mind  of  estimating  the  amount 
of  sulphur  in  coal,  was  that  suggested  by  Mr.  Davis, 
where  he  estimates  the  sulphui'  in  spent  oxide  by 
combustion  in  a  gas  furnace,  absorbing  the  SO-^ 
formed  in  hydrogen  peroxide. 

Mr.  Watsos  SjtiTH  said  a  French  chemist  (M. 
BruUt')  had  just  devised  a  method  of  determining 
sulphur  in  which  he  used  a  combustion  tube  He 
had  tried  Eschka's  method,  as  described  in  the  1884 
edition  of  Fresenius'  work,  and  confu'med  all  that 
Dr.  Bailey  had  said  about  it  ;  on  the  whole  it  was  a 
very  accurate  method.  M.  Brulle  seemed  to  take 
exception  to  the  ordinary  methods,  especially  that  of 
combustion  in  a  crucible,  owing  to  the  fact  that  in 
this  process  the  combustion  was  rather  too  hasty  and 
sulphurous  acid  was  formed.  The  sulphites  were 
decomposed  before  they  had  time  to  be  converted 
into  sulphates.  A  little  accumulation  or  inequality 
of  mixture,  as  in  the  case  of  a  liquid  mixture,  might 
readily  account  for  the  effect  to  which  he  referred. 
M.  Brulle  proceeded  to  give  an  improved  method  of 
his  own,  in  which  he  projiosed  to  use  a  long  narrow 
boat  of  platinum  foil,  covered  witli  a  sliding  lid, 
which  had  the  advantage  of  holding  the  whole  of  the 
mixtiu'e  in  a  thin  layer.  A  little  chlorate  of  potash 
and  nitre  was  strewn  on  the  tojj  of  the  mixture  and 
the  boat  was  then  introduced  into  a  combustion  tube 
closed  at  one  end.     Some  of   the  mixed  salts  were 
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plaoed  hetwppn  the  covor  nnd  the  bont  itsplf ;  heat 

wiis  Uipii  ;ipplii>il  t(i  thi>  (Minilmstiun  tul>o,  and  tlic 
mixture  was  carriod  over  from  front  to  hack.  It  was 
theu  jireeipitated,  nnd  this  gave  satisfactory  rosiilts. 

Mr.  J.  E.  HoLG-U'K  said  he  had  used  the  linie 
process,  as  described  by  Dr.  Bailey,  regularly  for 
the  last  eight  or  nine  years  for  the  estimation  of 
sulphur  in  coke  for  blast  furnace  use,  and  had  found 
it  very  satisfactory,  both  as  re;;,'avds  the  accuracy 
of  the  results  and  the  amount  of  time,  care,  and 
attention  necessary  to  obtain  results  that  were  trust- 
worthy. The  method  of  working  that  ho  adopted 
was  as  follows: — He  took  1  grm.  of  the  coke,  or 
2  grms.  if  the  amount  of  sulphur  were  expected  to 
be  veiy  low,  and  mixed  it  with  1  to  11  times  its 
weight  of  pure  lime.  The  mixture  was  placed  in 
n  platinum  or  porcelain  dish  and  made  into  a 
paste  with  water.  The  spatula  used  for  this  imrpose 
was  wiped  with  a  scrap  of  filter  paper,  which  was 
then  added  to  the  dish.  It  was  then  dried  at  a 
moderate  heat  and  ignited  in  a  mullle  at  a  good  red 
heat  until  all  the  carlwn  was  burnt  oil",  wjiich  usually 
took  from  half  an  hour  to  one  hour.  Spreading  it 
out  in  a  thin  layer  sliortened  the  time  required  for 
ignition.  After  cooling,  it  was  transferred  to  a 
beaker  anil  dissolved  in  dilute  hydr-ochloric  acid, 
the  dish  being  cleaned  out  witli  a  little  of  tlie  acid. 
The  solution  was  heated  to  boiling  and  liltered. 
Most  of  the  Tree  acid  was  nentralisi'd  with  ammonia, 
and  the  sulphuric  acid  precipitated  with  barium 
chloride  in  the  usual  way.  If  the  presence  of 
8>il|)hites  after  ignition  was  feared,  a  little  bromine 
water  might  be  added  previous  to  or  along  with 
the  dilute  acid,  or  it  it  was  feared  that  some  of 
the  sulphur  might  escape  absorption  by  the  lime, 
a  little  lime  might  besprinkled  on  the  mass  previous 
to  if^ition. 

Dr.  Bailey,  in  reply,  said  with  regard  to  Mr.  Hart's 
romai'k  as  to  the  possibility  of  a  portion  of  the 
sulphur  compounds  passing  away  in  combination 
with  the  ammonia,  he  thought  they  niust  certainly 
be  left  behind  in  the  potash.  It  tlie  stiliihur  con- 
pensed  before  the  point  of  aspiration  was  reached, 
then,  of  course,  that  would  be  one  way  of  accounting 
for  the  loss  of  sulphur.  It  was  worthy  of  remark 
that  the  lime  method  practically  gave  the  same 
results  as  magnesia,  namely,  al)out  one-third  higher" 
than  other  methods,  and  it  was  also  very  similar. 
The  magnesia  presented,  however,  manifest  advan- 
tages over  the  lime.  Being  a  light  bulky  powder, 
the  oxidation  of  the  coal  proceeded  at  a  much  lower 
temperature  than  in  the  case  of  lime,  and  any  mag- 
nesium suljihate  that  resulted  was  readily  dissolved 
out  without  the  addition  of  acid,  anil  hence  without 
any  risk  of  loss  due  to  the  decomposition  of  sulphites. 
The  insolubility  of  the  calcium  sulphate  was,  he 
considered,  a  serious  disadvantage.  Apart  from 
these  objections  he  had  found  the  lime  process 
a  good  one,  but  it  showed  no  advantages  over  the 
magnesia  method  to  compensate  for  the  disadvantages. 
He  had  not,  as  already  jiointed  out  in  the  paper, 
detailed  more  than  a  small  portion  of  the  experi- 
ments that  had  been  made  or  the  methods  that  had 
been  examined. 

With  regard  to  the  precipitation  by  means  of 
barium  chloride,  this,  in  presence  of  20  to  30  grms. 
of  alkalis  was  incomplete,  even  if  allowed  to  stand 
several  hours,  and  the  volumetric  method  wliich  had 
been  referred  to  was,  therefore,  open  to  decided 
objection.  He  might  mention  that  he  had  tried  to 
oxitlise   the   8ul[)hur  directly  by  moans  of  baiium 


chlorate,  which  could  now  readily  be  obtained  in  n 
sudiciout  state  of  purity,  hoping  in  tliis  way  to  bo 
able  to  obtain  the  sulpliuric  acid  at  once  in  the 
form  of  the  insoluble  barium  sulphate,  lie  found, 
however,  that  barium  chlorate  was  too  violent  in  its 
action,  and  lie  had  not  been  able  to  devise  any 
method  of  diluting  it  which  shouUl  bo  easily  managed 
and  yield  correct  and  rehable  results. 


Meeting  hell  2iid  April  1889. 


nil.   ll.VlLliV    IN    TIIK    CIIAIH. 


NOTES  ON  DYEWOOD  EXTRACTS  AND 
SIMILAR  PREPARATIONS. 

BY    LOUIS   SIKBOLIl,    I'.I.C,    F.C.S. 

DuRiNO  the  last  10  years  there  has  been  an  enormous 
increase  in  the  proiluction  of  these  preparations,  and 
the  time  will  come  when  their  aijplicatiou  in  dyeing 
and  calico  printing  will  become  so  general  as  to 
completely  supersede  the  employment  of  the  raw 
matei'ials.  The  manufacture  of  these  extracts,  to  be 
thoroughly  successful,  requires  to  be  so  conducted 
as  to  secure  the  perfect  exhaustion  of  the  dyewoods 
without  the  slightest  destruction  or  deterioration  of 
the  colouring  matters  contained  in  them  ;  and  though 
nothing  like  perfection  has  been  reached  in  the 
attainment  of  ihese  objects,  it  is  certain  tliat  the 
processes  of  extraction  and  evaporation  now  em- 
ployed by  the  best  makers  are  a  very  great  improve- 
ment on  the  older  methods.  Indeed,  there  is  no 
diiKculty  nowadays  in  procuring  dyewood  extracts 
of  high  excellence  if  the  consumer  is  willing  to 
pay  a  price  for  them  corresponding  to  their  quality, 
and  knows  how  to  avail  himself  of  the  aid  of  chemical 
skill  to  control  his  purchases.  Unfortunately,  how- 
ever, there  is  so  much  hankering  after  cheap  articles, 
and  so  little  care  is  taken  to  ascertain  their  real 
quality,  that  every  scope  is  afforded  to  the  mal- 
practices of  the  adulterator.  There  are  many  dye- 
anil  print-works  in  which  large  quantities  of  these 
extracts  are  used  without  being  subjected  to  trust- 
worthy tests.  Moreover,  much  of  the  testing  is 
done  by  fallacioiis  methods  and  often  by  biassed 
hands.  So  fallacious,  indeed,  are.iome  of  these  tests, 
that  grossly  adulterated  extracts  are  often  declared 
superior  to  the  purer  ones,  the  cause  of  this  being 
the  application  of  an  insufficient  jiroportion  of 
mordant  in  the  dying  or  printing  trials,  and  the 
consequent  waste  of  the  excess  of  colouring  m.attor 
in  the  case  of  the  purer  preparation.  Professional 
analytical  chemists  have  hitiierto  given  but  little 
attention  to  these  pre]iarations,  and  tlie  employment 
of  experienced  chemists  in  works  is  as  yet  far  from 
general.  The  testing  of  dyewood  extracts  in  such  a 
manner  as  to  throw  full  light  on  their  purity,  the 
quality  of  raw  material  from  which  they  are  pre- 
pared, their  exact  commercial  value,  their  suitability 
for  special  purposes,  and  the  proportion  and  nature 
of  any  adulterants  they  may  contain,  is  of  course  a 
difiicnlt  and  tedious  task,  and  must  be  left  to  the 
expert  who  is  in  possession  of  authentic  specimens 
prepared  by  himself  of  all  the  ditl'erent  extracts  made 
from  every  variety  and  quality  of  raw  materials,  and 
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■who  combines  a  thorough  knowledge  of  experimental 
dyeing  and  printing  with  a  large  experience  in  the 
chemical  investigation  of  these  preparations.  But 
when  the  object  of  the  testing  is  merely  careful 
comisarison  of  the  sample  in  question  with  an  original 
sample  or  previous  deliveries,  the  case  is  much 
simplified,  and  comes  within  the  scope  of  the  general 
chemist  or  the  laboratory  attached  to  -.vorks.  A  few 
years  ago  I  recommended  carefully  conducted  dyeing 
trials  on  woollen  cloth  mordanted  with  bichromate 
of  potash  as  the  best  and  simplest  mode  adapted 
to  such  cases,  and  my  subsequent  experience  enables 
me  to  confirm  that  observation  to  the  fullest  extent. 
Most  of  these  extracts  contain  the  colouring  matter 
in  two  states,  the  developed  and  the  undeveloped, 
and  an  oxidising  mordant  such  as  bichromate  of 
potash  causes  the  latter  as  well  as  the  former  to 
enter  completely  into  combination  with  a  metallic 
base  ;  whereas  many  of  the  other  mordants,  such  as 
alumina  or  tin  compounds,  merely  take  up  the 
developed  portion  of  the  colotuing  matter  together 
with  such  small  and  variable  proportions  of  the 
undeveloped  as  might  undergo  oxidation  during  the 
process  of  dyeing.  I  would  therefore  suggest  dyeing 
trials  with  alumina,  tin,  iron,  &c.  only  as  subsidiary 
tests  indicating  the  suitabiUty  of  an  extract  for  certain 
special  purposes,  while  I'ecommending  the  trial  with 
bichromate  of  jjotash  as  the  one  giving  the  best 
information  respecting  the  actual  strength  of  the 
extract  in  relation  to  the  raw  material  from  which  it 
was  obtained,  and  as  giving  a  fair  idea  of  the  money 
value  of  the  sample.  Cotton  dyeing  does  not,  as  a 
general  rule,  aflbrd  a  good  means  of  assaying  extracts, 
as  it  is  generally  done  under  conditions  which  do  not 
admit  of  complete  exhaustion  of  the  dye-bath,  but  it 
might  often  Avith  advantage  be  resorted  to  as  an 
additional  trial  throwing  fiu-ther  light  on  the  degree 
of  oxidation  or  development  of  the  colouring  matter. 
Printing  trials  are  apt  to  give  fallacious  results  unless 
the  proportion  of  mordant  is  carefully  adjusted  to 
the  amoimt  of  colouring  matter  present,  and  several 
trials  with  different  propoi-tions  would  be  necessary 
to  prevent  erroneous  conclusions.  For  the  trials 
with  bichromate  of  potash  on  wool  I  would  recom- 
mend pieces  of  cloth  weighing  about  150  grains, 
and  the  most  suitable  proportion  of  bichromate  of 
potash  is  3  per  cent,  of  the  weight  of  the  cloth. 
The  requisite  number  of  pieces  (equal  to  the  number 
of  samples  to  be  tested)  shoidd  be  thoroughly 
seoiu'ed  and  then  heated  in  the  bichromate  solution 
at  or  near  the  boiling  point  for  not  less  than  Ih  hours, 
after  which  they  shotild  be  well  washed  and  then 
dyed  separately  in  the  solutions  of  equal  weights  of 
the  extracts  at  the  same  temperature  and  for  the 
same  length  of  time ;  15  grains  of  extract  is  a 
suitable  quantity  for  a  lii'st  trial  rmder  these  con- 
ditions. These  trials  can  then  be  repeated  with 
different  relative  proportions  of  extract  in  order  to 
asceri;ain  what  weight  of  a  sample  would  give  the 
same  depth  of  colour  as  15  grains  of  the  standard 
example.  Many  precautions  are  required  both  in 
the  mordanting  and  dyeing  processes  in  order  to 
obtain  trustworthy  residts  ;  and  though  the  trials 
with  bichromate  of  potash  give  the  most  reliable 
information  of  any  single  test,  they  should  he  supple- 
mented by  the  subsidiary  tests  ab'eady  alluded  to, 
and  also  by  a  chemical  examination,  in  order  to 
obtain  a  knowledge,  not  merely  of  the  wood  strength, 
but  also  of  the  general  natm-e  of  the  extract.  An 
adulteration  with  molasses  or  glucose  can  be  best 
determined  by  fermentation  in  comparison  with  a 
pure  samiile.  Mineral  adiilterants  may,  of  course, 
be  detected  by  an  estimation  and  analysis  of  the 
nsh,  after  making  due  allowances  for  variations  due 


to  differences  in  different  kinds  of  the  same  dyewoods. 
The  estimation  of  the  individnal  colouring  matters 
in  these  extracts  by  means  of  a  chemical  analysis  is 
under  all  cu'cumstances  a  task  requiring  much 
experience,  especially  as  the  colouring  principles  are 
associated  in  different  qualities  of  each  class  of  dye- 
wood  with  different  propoiiions  of  other  constituents 
which  often  give  much  trouble  to  the  unpractised 
experimenter.  Extracts  made  from  logwood  roots 
are  now  largely  manufactured  and  often  substituted 
or  mixed  with  the  extracts  of  real  logwood,  and  have 
in  some  instances  been  palmed  off  as  logwood 
extracts  of  high  quality.  The  con-ect  deteinnination 
of  such  admixtures,  bke  the  fixing  of  anything  like 
the  exact  commercial  value  of  dyewood  extracts, 
reqirires  nothing  less  than  a  complete  chemical 
investigation  coupled  with  numerous  dyeing  trials 
in  comparison  with  standard  preparations,  and  should 
be  left  to  an  expert. 

The  presence  in  dyewood  extracts  of  colouring 
matters  in  various  stages  of  development  has 
hitheiiio  militated  against  their'  use  in  place  of  the 
raw  materials  by  many  dyers  and  printers  who  are 
still  employing  inherited  and  antiquated  processes 
in  which  the  whole  of  the  colouring  matter  is  not 
rendered  available.  It  is  often  asseried  by  these 
that  even  the  best  of  extracts  fail  to  give  anything 
like  the  results  attained  by  the  use  of  well-prepared 
woods,  and  that,  indeed,  their  application  proves  a 
complete  failirre.  Such,  faihu'e,  however,  is  simply 
due  to  the  want  of  chemical  knowledge  on  the  part 
of  the  dyers,  for  there  is  no  real  difficulty  in  making 
any  good  and  piu'e  extract  serve  all  the  purposes  for 
whrch  the  woods  were  used.  It  is  to  be  hoped  that 
in  this  branch  of  industry,  as  well  as  in  many  others, 
the  employment  of  chemists  will  become  more 
general  than  at  present,  and  not  be  restricted,  as  is 
often  the  case,  to  yoirng  men  without  experience  and 
without  the  trained  intellect  so  essential  to  success 
in  chemical  investigations.  High  class  chemical 
skill  is  of  coiu'se  available  to  the  manrrfacturer,  but 
the  man  of  science  who  brings  matured  knowledge 
and  valuable  brain  work  into  the  business  required 
social  as  well  as  pecuniary  recogiution,  and  the 
sooner  and  more  fuller  this  fact  is  appreciated  the 
better  it  will  be  for  the  maintenance  and  progress 
of  oiu'  industries 

With  regard  to  the  astringent  extracts,  such  aa 
sumac,  myrabolam,  divi,  valonia,  quebracho,  oak, 
&c.  it  is  the  aim  of  the  manufacturer,  whenever  such 
extracts  are  intended  for  the  purposes  of  dyeing  and 
printing,  to  obtain  the  tannin  in  a  form  in  which  it 
is  best  calculated  to  fix  itself  ujion  the  fibre.  The 
case  is  somewhat  different  when  the  same  extracts 
are  required  for  tanning.  For  this  purpose  it  is 
necessary  that  the  extract  shall  have  considerable 
permeating  power,  and  that  the  tannin  contained  in 
it  shall  readrly  yield  leather  of  the  desired  texture, 
colour,  and  permanency.  Extracts  specially  suited 
for  this  piu-pose  are  by  no  means  always  the  most 
suitable  for  the  dyer  and  vice  versa. 

A  brief  description  of  the  processes  by  which  the 
astringent  extracts  may  be  tested  with  particular 
reference  to  their  fitness  for  definite  piu-poses 
concluded  the  paper. 

A  further  contribution  on  this  subject  was 
promised. 

DISCUSSION. 

Mr.  Wilson  :  Mr.  Siebold  had  referred  to  the 
action  of  alumina  and  tin,  but  he  (Mr.  Wilson) 
knew  that  most  chemists  engaged  in  print-works  did 
not  use  bichromate  of  potash^they  used  alumina 
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and  tin,  and  jnet  made  one  single  test.  Mr.  Siebold 
hod  pointed  out  the  difference  in  the  colouring 
matters  proaont,  but  in  a  cuttou  print-works  tlioy 
did  not  use  bichromate  of  potasli.  Supposing  thoy 
tried  it  on  a  hirgo  scale  uiul  obtiiiued  u  certain 
result,  ou  a  small  scale  they  would  get  au  entirely 
different  result.  ICvcry  time  a  fresh  extract  was 
tested  the  procedure  would  have  to  bo  altered  in  the 
dye-works. 

Mr.  Wm.  Thomson  :  Mr.  Siebold  had  pointed  out 
the  very  complicated  uatmv  of  these  colouring 
matters  and  some  of  the  chemical  difficulties  which 
had  to  bo  met ;  also  that  it  was  necessary  to  liave 
rt  chemist  of  great  practical  exporiouce  iu  dyeing 
with  the.se  extracts.  It  seemed  to  him  that  the 
chemist  so  engaged  must  bo  able  to  prepare  them 
BO  as  to  leave  them  iu  some  degree  of  oxidation, 
and  in  this  direction  chemistry  would  have  to  be 
resorted  to  more  especially.  Mr.  Siebold  had  men- 
tioned that  bielironuite  of  potash  was  used  for 
producing  blacks  iu  dyeiug  wools.  He  generally 
understood  that  bichi-omate  of  potash  produced 
blue.     Perhaps  Mr.  Siebold  would  kindly  explain  ? 

Dr.  Gkrland  thought  the  members  were  under  a 
great  obligation  to  Mr.  Siebold  for  having  brought 
this  matter  forward,  and  he  was  specially  grateful  to 
him  for  pointing  out  the  difficulties  they  had  to 
contend  with  in  estimating  the  value  of  these 
materials.  He  hoped  ^Ir.  Siebold  would  fulfil  his 
promise  and  come  forward  with  fuller  details  ou 
some  future  occasion.  He  quite  agreed  as  to  the 
great  difficulties  to  be  met  with  in  defining  the  cause 
of  oxidation.  So  far  tliey  were  at  a  loss  how  to 
interrupt  oxidation  or  how  to  keep  it  within  bounds, 
and  at  the  present  time  there  was  nothing  left  to 
them  but  to  take  the  materials  and  make  the  best 
of  them. 

Mr.  Watsox  SsiiTit  wished  to  know  if  fractional 
tests  had  been  applied.  If,  for  instance,  a  certain 
number  of  pieces  of  wool  were  weighed  and  the 
quantity  of  extract  to  be  used,  measiu-ed,  would 
the  colours  come  out  uniform,  or  would  they  not 
vary  according  to  the  difference  in  fibre  or  the 
difference  in  the  constituents  of  the  solution  ? 

Mr.  Siebold,  in  reply,  said :  With  regard  to  the 
question  as  to  whether  experimental  dyeing  with 
bicliromate  of  potash  should  be  employed  as  a  test 
eveu  in  works  where  all  the  dyeing  was  done  with 
other  mordants,  he  was  decidedly  of  opinion  that  it 
should  always  be  resorted  to  as  one  of  the  tests, 
inasmuch  as  it  was  the  only  simple  and  expeditious 
method  giving  a  fair  idea  of  the  actual  wood  strength 
and  money  value  of  the  extract.  The  test  shoulil, 
in  such  cases,  be  supplemented  by  dyeing  trials  with 
the  mordants  xised  at  the  works,  and,  if  necessary, 
also  by  a  chemical  analysis.  Printing  trials  were 
not  necessarily  bad  tests  since  oxidising  was  usually 
added  in  these  where  it  was  necessary,  and  any 
undeveloped  colouring  matter  would  thus  be  oxidised 
during  the  steaming  process ;  but,  as  he  had  stated 
before,  it  was  essentially  necessary  in  such  cases  to 
have  a  fair  idea  of  the  amount  of  actual  coloiu'Lug 
matter  in  the  extract  and  to  adjust  the  proportion  of 
mordant  accordingly.  Such  trials  should  therefore 
be  preceded  by  carefully  conducted  dyeing  trials 
with  bichromate  of  potash.  Mr.  Thomson  had  raised 
the  question  whether  it  would  not  be  well  for  the 
manufacturer  to  prepare  these  extracts  iu  such  a 
manner  that  they  would  contain  all  the  colouring 
matter  in  one  condition  only,  in  order  to  ensiu'e 
greater  uniformity  in   their   quality   and   mode   of 


application.  This  would,  no  doubt,  be  a  desirable 
step  to  take  if  the  owners  of  dye-  and  print-works 
were  more  in  the  habit  of  availing  themselves  of  the 
service  of  competent  chemists  experienced  iu  this 
lininch,  for  then  they  would  be  able  to  make  any 
extract  do  its  full  work  irrespective  of  the  state  of 
development  of  the  colouring  matter.  Such,  how- 
ever, was  not  the  case,  and  it  was  a  very  common 
thing  for  the  consiuner  of  dyowood  extracts  tc 
reiiuire  the  manufacturer  to  prepare  them  specially 
for  him  so  as  to  suit  his  owu  dyeiug  recipes,  or  in 
other  words  to  give  exactly  the  same  shades  weight 
for  weight  by  his  own  method  of  dyeing  as  the 
article  he  was  in  the  habit  of  usiug.  The  manu- 
facturer was  thus  often  compelled  to  make  many 
different  ijualities  (jf  the  same  extract  to  suit  different 
customers.  For  the  same  reason  adulterated  articles 
were  often  preferred  to  the  pure  ones.  There  was, 
perhaps,  no  branch  of  industry  in  which  chemical 
skill  of  a  high  order  could  be  applied  with  greater 
advantage  than  iu  dyeiug,  and  nowhere  was  this 
fact  less  recognised.  Some  of  the  processes  of 
dyeing  were  exceedingly  wasteful  and  stood  iu  much 
need  of  improvement.  He  (Mr.  Siebold)  knew  a 
large  works  in  which  a  ton  of  logwood  extract  was 
used  daily  for  black  dyeing  onlj',  and  he  might 
safely  assert  that  of  tlxis  enormous  quantity  only  a 
very  small  proportion  would  be  fixed  on  the  fibre, 
while  by  far  the  greater  proportion  was  utterly 
wasted.  Such  a  waste  could  only  be  prevented  by  a 
searching  investigation  of  its  ca\ises  by  trained  skill. 
Mr.  Thomson  had  further  alluded  to  the  coloiu* 
obtained  with  logwood  or  logwood  extract  and  wool 
mordanted  with  bichromate  of  potash,  and  seemed 
to  be  under  the  impression  that  the  colour  thus 
obtained  was  not  black  but  blue.  This  was  un- 
doubtedly the  case  iu  dyeiug  trials  performed  as 
tests,  as  these  were  conducted  piu'posely  with  a  very 
small  proportion  of  colouring  matter  in  order  to 
admit  of  a  better  comparison  of  the  resulting  depth 
of  shades.  But  with  larger  proportions  of  logwood 
the  colour  obtained  was  a  fine  bluish-black,  aud  with 
the  addition  of  a  small  proportion  of  fustic  or  quer- 
citron bark  to  the  logwood  a  jet  black  was  readily 
produced.  With  regard  to  Mr.  Watson  Smith's  obser- 
vation as  to  fractional  dyeing,  he  (Mr.  Siebold)  did  not 
regard  this  method  as  a  suitable  trial  for  ascertaining 
the  strength  of  au  extract,  but  he  admitted  it  was 
occasionally  very  valuable  for  detecting  an  admixture 
of  extracts  of  other  dyewoods,  such  as  quercitron 
bark  extract  in  logwood  extract.  It  was  also  a  good 
method  of  ascertaining  the  speed  of  dyeing  and 
hence  the  relative  proportion  of  fully  developed 
colom-iug  matter  of  au  extract.  Mi-.  Siebold  con- 
cluded by  saying  that  the  subject  he  had  dealt  with 
was  a  very  large  one  which  it  was  impossible  to  treat 
iu  anything  like  an  exhaustive  manner  in  the  course 
of  a  single  paper.  He  was  much  obliged  to  Dr. 
Gerland  for  his  kind  remarks  and  to  the  meeting 
for  the  manner  in  which  these  remarks  had  been 
endorsed. 
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THE  VULCANISATION  OF  INDIA-RUBBEE, 
WITH  SPECIAL  EEFERENCE  TO  THE 
USE  OF  CHLOEIDE  OF  SULPHUR. 

BY    CHARLES  A.  TAWSIIT,    F.R.S.E.,  E.C.S. 

Tde  Ywlcauisation  of  iudia-nibber  is  not  ouly  a 
matter  of  great  importance  to  the  rubber  manufac- 
tiu'er  but  also  to  the.  public  in  general,  as  by  the 
incom25lete  carrying  out  of  the  process  goods  are 
produced  which  are  of  comiiaratively  little  value. 
For  instance,  a  •waterproof  coat  or  tobacco  pouch, 
which  gets  stitf  in  cold  weather,  is  a  familiar  example, 
and  is  owing  to  the  goods  not  being  completely 
vulcanised,  or,  as  is  technically  termed,  "ciu'ed." 

In  an  article  on  the  india-rubber  exhibits  in  the 
Glasgow  Exhibition  of  1888,  by  Mr.  Anderson  Smith, 
which  appeared  in  the  "  Glasgow  Herald  "  about  the 
beginning  of  October  1888,  statements  were  made 
as  regards  the  durability  of  vulcanised  india-rubber 
goods  which  I  think  were  apt  to  convey  an  erroneous 
impression  to  those  without  a  special  knowledge  of 
their  manufacture.     The  follo'wing  are  extracts : — 

"Nothing  gave  such  an  impetus  to  the  rubber 
trade  since  Mackintosh,  as  the  mingling  of  the  crude 
article  with  sulphiu',  so  as  to  make  what  is  now  so 
universally  known  as  vulcanised  rubber.  But  the 
article  is  not  at  aU  of  a  lasting  character,  more 
especially  apparently  if  carefully  stowed  away." 

Again  : — 

"In  any  case  virlcanite  decays  but  too  readily, and 
vulcanised  rubber  loses  its  elasticity  and  rots  in  a 
comisaratively  short  time." 

Of  course  it  depends  entii-ely  on  what  meaning  is 
attached  to  the  terms  "  lasting  character  "  and  "short 
time,"  but  the  impression  conveyed  to  the  minds  of 
not  a  few  was  that  12  months  would  be  sufBcient  for 


the  deterioration  of  all  vulcanised  goods.  If  the 
process  were  very  imperfectly  carried  out,  no  doubt 
such  might  be  the  case,  but  rubber  goods  are  pro- 
duced  which  will  stand  for  a  considerable  time.  I 
was  lately  shown  samples  of  vulcanised  rubber  goods 
which  were  exhibited  by  Messrs.  Wame  and  Co.  in 
the  London  Exhibition  of  1802,  and  which  have  since 
been  exhibited  in  the  South  Kensington  Museum, 
exposed  to  sunlight  in  a  glass  case,  and  some  of  the 
articles  still  retain  their  original  elasticity,  whilst 
others  which  have  hardened  on  the  surface  are  quite 
soft  and  pliable  immediately  below  it. 

I  was  also  kindly  shown  some  fine  "  cut  thread  " 
by  the  same  firm,  and  also  by  Messrs.  Moseley  and 
Sons,  which  was  19  years  old  in  each  case,  and  I 
may  say  that  that  thread  wiU  show  deterioration  far 
more  quickly  than  thick  rubber.  The  above  rubbers 
were  vulcanised  either  with  sulphiu'  or  sulphide  of 
antimony  without  any  compounding,  as  in  that  case 
they  would  be  certain  to  lose  their  elasticity  in  a 
less  time. 

Another  instance  of  the  longevity  of  vulcanised 
rubber  is  furnished  by  a  mat  which  is  being  exlribited 
at  present  in  Glasgow  by  the  North  British  Rubber 
Company,  and  which  for  21  years  did  service  at  the 
principal  entrance  at  Messrs.  Arthur  and  Co.'s 
warehouse.  I  was  informed  by  one  of  the  principals 
of  the  latter  firm  that  at  least  30,000,000  people 
must  have  passed  over  this  mat,  which  on  examina- 
tion did  not  show  any  sign  of  deterioration  except 
that  it  was  worn  a  little  in  the  middle.  In  fact  it 
seems  to  confirm  the  view  that  india-rubber  or  gutta- 
percha will  be  the  pavement  of  the  future. 

The  above  wiU  serve  to  show  that  vulcanised 
rubber  does  not  in  all  cases  deteriorate  quickly. 
Mr.  Smith  also  says  that  vulcanised  rubber  dete- 
riorates more  quickly  if  stowed  away,  which  is  not 
always  the  case.  Take  a  thread,  for  instance,  which, 
if  carefully  shiit  up  in  a  box,  may  last  for  20  years 
and  'keep  in  good  condition,  but  the  same  thread  if 
exposed  to  strong  sunlight  would  not  last  a  month. 

The  substance  which  is  almost  entirely  used  for 
vulcanising  rubber  is  sulphiu',  either  in  the  com- 
bined or  uncombined  state,  as  the  latter  principally 
in  the  form  of  "  flowers  of  sulphur  "  and  as  the 
former  in  combination  with  a  metal  as  a  sulphide 
or  with  chlorine  as  chloride  of  sulphm-.  It  is  in 
connexion  with  the  action  of  this  latter  body  that 
this  paper  treats. 

For  reasons  which  will  be  mentioned  further  on, 
the  chloride  process  has  not  been  a  favoiuite  with 
india-rubber  manufacturers  ;  in  fact,  it  has  mostly 
been  used  for  certain  work  which  could  not  be 
produced  without  it,  for  instance  those  beautiful 
silk  waterproofs  so  much  worn  by  ladies  in  the 
summer  months  are  "cured"  by  this  process,  as 
the  heat  necessary  for  "curing"  with  sulphur  or 
metallic  sulphides  would  be  sufficient  to  injure  the 
silk.  In  fact,  mostly  all  "  transparent  "  proofing  is 
done  by  this  process  whether  on  wool,  cotton,  or 
silk.  Being  interested  in  the  process,  and,  from  a 
little  experience  I  had  gained,  confident  that  good 
results  could  be  obtained,  I  resolved  to  ti-y  and 
determine  the  conditions  necessary  for  attaining 
those  ends. 

In  order  to  render  what  follows  clearer,  it  will 
be  advisable  to  convey  to  you  some  idea  as  to  the 
process  now  in  use  for  vulcanising  with  chloride, 
and  at  the  outset  this  process  differs  from  the  others 
in  that  the  chloride  cannot  be  mixed  with  the 
rubber  as  in  the  case  of  sulphur  and  sulphides, 
as  it  vulcanises  at  orilinary  temperatures,  hence  it 
is  called  the  "  Cold  cure  "  jsrocess,  and  the  rubber 
could    not  therefore  be  kept  in  the  plastic  state 
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necessary  for  ita  subsequent  manipiilntion.     As  an 

exniupk"  T  slmll  take  that  of  ii  waterproof  coat.  The 
niV)l)ir  is  first  softouoil  with  solvent  naphtha  anil 
thou  knoailoil  li_v  a  niachiuo  into  a  doughy  mass. 
This  is  now  spread  in  very  thin  layers  upi>u  the 
doth,  the  solvent  najihtha  driven  otV  liy  heat,  and 
the  ot)ated  cloth  passed  between  two  revolving 
roUei-s,  one  of  which  dips  into  a  solution  of  chloride 
in  bisulphide  of  carbon  or  other  diluent,  and  so  the 
surface  of  the  ruliber  is  wetted  as  it  jiasses  between 
the  rollei-8.  The  cloth  is  next  wanned  so  as  to 
expel  the  bisulphide  and  complete  the  ronetiou 
between  the  chloride  and  rubber,  and  which  cmisists 
in  an  inteivhango  of  sulphur  for  hydrogec  which 
nnitts  with  CI;  to  form  HCl.  In  some  cases 
the  cloth  is  again  passed  through  the  vulcanising 
mixture. 

In  order  to  ensure  the  complete  decomposition 
of  the  chloride  and  neutralise  any  acid  which  may 
have  been  foraied,  tlie  cloth  is  usually  exposed  to 
the  action  of  anunonia. 

Articles  made  of  cut  sheet,  such,  for  instance,  as 
tobacco  pouches,  are  "cured"  by  dipping  them 
into  tlie  solution  and  afterwards  pickling  them  in 
a  weak  solution  of  caustic  soda  or  otiicr  alkali. 

On  account  of  tlio  rapid  action  of  chloride  of 
sulphiu-  gi-eat  care  is  retjuired  in  carrj-ing  the  difl'e- 
reut  processes  to  a  successful  issue,  and  a  know- 
ledge of  the  properties  of  the  chloride  is  almost 
iudisponsiible. 

As  regards  the  chemicals  employed,  i.e.,  bisulphide 
of  cwbou  and  chloride  of  sulphur,  great  care  should 
be  exercised  both  in  the  selecting  and  testing  of  the 
same,  as  this  process  has  often  got  into  disgrace 
through  the  india-rubber  manufacturer  using  in 
ignorance  what  was  unfitted  for  his  piu-pose. 

In  a  paper  which  I  read  before  this  Society  in 
188G,  special  attention  was  dia^\Ti  to  the  fact  that 
the  ditlerent  chlorides  of  sulphur  occurring  in 
commerce  have  ditlerent  compositions  and  behave 
very  dissimilarh-  when  brought  iut<j  contact  with 
rubber,  and  to  attempt  to  produce  good  work  with 
the  same  proportions  of  each  land  must  result 
disastrously. 

The  chloride  which  appears  to  be  best  fitted  for 
general  work  is  one  luiving  approximately  the  com- 
position SjClj,  as  it  can  be  used  in  much  stronger 
solution  than  one  containing  SCl^,  and  at  the  same 
time  does  not  act  so  violently  on  the  nibber. 
Besides  this,  it  is  more  economical,  as  it  contains 
a  higher  percentage  of  sulphiu-,  and  as  it  altogether 
depends  on  the  percentage  of  this  substance  taken 
up  it  is  possible  to  do  more  work  with  it. 

As  regiu-ds  the  bisulphide  of  carbon  used,  it 
should  not  contain  anj-  tree  sulphur  or  oily  and  tarry 
matter,  nor  leave  an  unpleasant  smell  behind  on 
the  goods.  This  is  acciuntcd  for  by  the  sulphide 
containing  a  small  proportion  of  some  undetiualde 
substances  which  occur  in  the  crude  product,  and 
are  difficult  to  remove  if  once  allowed  to  creep  in. 

I  conducted  a  series  of  expei-iments  in  order  to 
find  out  in  what  proportion  the  sulphur  was  taken 
up  by  rubber,  using  ditlerent  strengths  of  solution 
and  varying  the  treatment,  and  at  the  same  time  to 
tind  out  how  the  rubt)er  \^llcanised  by  this  process 
compared  with  that  done  by  the  other  methods. 

I  procured  for  the  experiments  some  "cut  sheet  " 
of  good  (pndity  (kindly  supplied  by  Messrs.  Moseley 
and  Sons).     The  thicknesses  were  as  follows  : — 

No.  1.  ,.'f  of  an  inch:=    '4      mm. 
No.  2.  .;,  „         =    -6.5     „ 

No.  3.    ,'.,  „         =1-1 


Nos.  2   and  3  being  approximately  two  and  three 
times  as  thick  as  No.  1. 

The  following  was  the  method  of  procedure  for 
vulcanising  and  afterwards  testing  samples  in  jrdor 
to  lind  out  if  thoy  had  been  projierly  "cured."  A 
bath  of  tlie  proper  strengih  having  been  made  up, 
the  rubber,  previously  softened  by  lieat,  was  then 
immersed  for  a  certain  time  and  afterwards  trans- 
ferred to  a  drying  bath.  In  some  cases  the  rulilier 
was  dipped  in  pure  CSj  Itcfori^  being  immerstid  in 
vulcanising  mixture,  and  in  others  was  washed  with 
the  same  reagent  after  vulcanising.  The  samples 
when  dry  were  laiil  upon  a  table  in  a  cold  room, 
whore  they  were  exposed  during  the  winter  months, 
not  only  to  cold  whidi  on  several  occasions  gave  a 
thermometer  reading  as  low  as  —  lO-"  0.  (ll"^  F.),  but 
also  to  a  strong  draught.  They  were  examined 
carefully,  especially  in  very  cold  weather,  to  see 
if  they  I'cmained  pliable  or  if  they  were  suft'ering 
any  deterioration  either  on  the  surface  or  as  to 
their  elasticity.  If  the  samples  turned  hard  on 
standing  they  were  deemed  to  be  only  "  sp.mi-cuml," 
if  they  remained  pliable  and  would  not  tear  when 
sti-etched  as  severely  as  possil)le  with  the  hands,  they 
were  considered  "itoW-i-hivi/, "  and  if  they  were  soft 
and  jjliable,  but  tore  on  being  stretched,  they  were 
called  "«•'•;;.(•»./•«/,  oivn/«/ic."  I  noticed  that  some 
of  the  samples  only  turned  hard  after  standing 
six  months.  After  they  had  all  stood  tor  nine 
months  the  sulphur  was  determined  in  each  sample, 
and  you  have  the  numbers  and  final  condition  of 
the  rnbl)er  in  Table  1.  The  strengths  are  always 
stateil  by  volume  :  for  instance,  1  to  3U  means  in  the 
proportion  of  1  gallon  of  chloride  to  30  gallons  of 
CS.. ;  but  as  the  strengths  are  usually  expressed  in 
so  many  ounces  to  the  gallon  by  india-rubber 
manufacturers,  it  will  be  as  well  to  mention  that — 

1  to  60  =  4.',  oz.  chloride  per  1  gallon  CS.. 
1  ,,30=  9'oz.  „  „  1  „  „" 
1  „  15  =  18    oz.         „         „    1       „       „ 

It  was  found  dilficult  to  dip  exact  times,  and 
therefore  the  results  cannot  be  super-exact,  but 
they  will  convey  a  good  idea  as  to  how  the  rubber 
beliaves  with  solutions  of  the  strengths  experimented 
with. 

In  Table  n.  you  have  a  few  of  the  results  so 
arranged  that  at  a  glance  it  can  be  seen  how  the 
percentage  of  sulphur  diflers  for  ditlerent  times  and 
strengths. 

On  examining  the  numbers  it  will  be  noticed  that 
the  increase  in  the  amount  of  sulijhur  taken  up  by 
the  diflereut  thicknesses  of  rubber  for  the  same 
time  and  at  similar  strengths  is  asl:l-8:2'9,  i.e., 
the  thinnest  rubber  (No.  1)  takes  up  2 ''J  times,  and 
No.  2,  1-8  times  as  much  sulphur  as  No.  3  does. 
Again,  for  the  same  thickness  of  rubber  at  the  same 
strength,  but  for  diflfereut  times  of  dipping,  we  get 
the  following  jiroportional  increase,  1:1-4:2'1,  i.e., 
that  by  immersing  for  30  sees,  the  rublier  takes  up 
2'1  times,  and  for  15  sees,  l-i  times  as  much  as  at 
5  sees. 

Again  : — 

The  same  thickness  of  rubber  for  (icpial  times  of 
dipping  in  the  diflereut  strengths  of  solution  gave  as 
the  proportional  increase  1  :  r7  :3-9,  i.e.,  the  same 
rubber  in  a  solution  of  1  to  15  takes  up  3-9,  and  in 
1 — ilO  1'7  times  as  much  sulphur  as  when  dipped 
for  the  same  time  in  1— Co,  and  you  will  notice  that 
the  numbers  are  almost  proportional  to  the  strength, 
which  was  in  each  case  doubled. 

As  i-egards  the  rubber  which  was,  previous  to 
vulcani.sation,  softened  with  CS;,  the  numbers  are 
higher  than  with  the  plain  treatment,  excepting  with 
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Table  I. 


No.  of 
Biperiment. 

Strength. 

Order  and  Duration  o[  Treatment. 

Sulphur. 

Final  Condition. 

Thickness. 

1 

Ito60 
„ 

1  toSO 

1) 

>» 

ltol5 

M 

5  seconds  mixture 

Per  Cent. 
0-769 

ro7i 

1-618 
0-S4S 
1-312 
2-191 
1-800 
0-493 
0-704 
1-1102 
0-605 
0-786 
1-204 
0-227 
0-468 
0-630 
0-319 
0-546 
0-587 
0-5.56 
1-31* 
1-960 
3-026 
1-279 
2-130 
3-463 
0-958 
1-3S7 
1-787 
0-877 
1-418 
2-223 
0-545 
0-709 
1-063 
0-4.50 
0-758 
1-OGO 
1-369 

s-ois 

4-061 
3-020 
8-016 
5-332 
8-9S4 
1-802 

i 
Semi-curc'i  liard ... 

Xo  1 

2 

15       „ 

AVell-cured    .... 

3 

30       „            , 

. 

i 

5 

15           „           15       „            „        

6 

30          „           30       „            .,       

• 

7 

15  seconds  mixture,  dried,  15  seconds  mixture 

8 

Semi-cured,  liard 

9 

15       „            

10 

30 

Wdlcured   

Semi  cured,  hard 

11 

6  seconds  CSo,  5  seconds  mixture 

" 

12 

15          „          15       „            „        

13 

30           „           80        ,              ,        

Well-uured    

Semi-cured,  hard 

14 

15 

15        „              , .... 

16 

30        „              „ 

17 
IS 

5  seconds  GSo,  5  seconds  mixture 

15            „            15        „             „         



•• 

19 

30            „            30        „             „         

>•    

20 

60            „            30        „              , 

21 

Xo.  1. 

22 

15        „               , 

23 

30 

„          overdone 

" 

ifi 

26 

15            „            15        „             „         

overdone 

" 

26 

30           „           30        „ 

27 

No.  a. 

28 

15        „              

29 

30        „              „         

SO 
81 

5  seconds  CS«,    5  seconds  mixture 

15       „         „     15       „             , 

Semi-cured,  haixl 

"Well-cured 

32 

30       „         ,.     30       , 

33 

Si 

15 

WeU-cured..... 

35 

30        „              

36 

37 

15        „          „     15       „                       

38 

30        .,          „     30 

39 

60        „         „     30        „             , 

40 

41 

15       „             

42 

SO       „             

43 

5  seconds  CSa,   5  seconds  mixture 

44 

16       „         „     15       „                     

46 

30       „         „     30       „            ,            

46 

No.  2. 
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Tablb  I. — continued. 


No  ol 
Experiment 

Strougth. 

Onlcr  and  Dm-ulion  ot  Troatiiuiit. 

Sulphur. 

Final  Coiulition. 

Thickness. 

47 

1  tolS 

M 

lto«0 
1  to  30 

1  to  15 

1  to60 
1  to  30 
1  to  CO 
ItoSO 

ItoBO 
ItoSO 

IS  seconds  mixture 

Per  Cent. 
2-892 

3-9«3 

1-609 

2-1114 

4-569 

0-989 

1-555 

2-129 

0-776 

1-226 

2-067 

0-379 

0-509 

0-685 

0-535 

1-028 

1-181 

1-1116 

1-G93 

2-470 

1-289 

1-808 

3-103 

0-360 

0-832 

0-64.1 

1-564 

0-241 

0-.'i39 

0-303 

0-7tK! 

0-6  B 

0-474 

1-207 

1-658 

1-391 

0-775 

1-548 

1-125 

0-967 

0-761 

0-406 

0-81.-> 

0-813 

1-482 

l-.'i80 

0-6-27 

Well-cured,  overdone 

No.  2. 

48 

30       

49 

S  seconds  CS;,   5  seconds  mixture 

■' 

50 

15       „         „     IS       „            

1          „         overdone  

" 

51 

30       „         ,.     30       „            „        

" 

82 

5  seconds  mixtm-e 

No.  3. 

a 

15 



M 

30       



" 

65 

5  seconds  CSj,   5  seconds  mixture 

" 

SO 

15       „         .,     15        „            „       

B7 

30        „          ,.     30 

..           ov'.Tdoiie 

Semi-cured 

58 
59 

6  seconds  mixture,  tlicii  twice  CSa 

15       ,.            „            ..              „      

Xo.  2. 

60 

30       „ 

ei 

5       „            „            „              

" 

62 

15       .,            „            „              

Well-cured  .. 

" 

63 

80 

" 

64 

5       „            „            „              

" 

6S 

16       „            „            „              

" 

66 

SO       .,            „            „              „      

" 

67 

5  seconds  mixture,  once  CS 

" 

6$ 

15       „            „                

,.             OVOI'doMC 

" 

69 

30       „            „               „        

" 

70 

5       „            „               

71 

30       „            „               

Well-cured 

72 

6       „            „ 

30      '„            „                

" 

73 

74 

5  seconds  mixture,  60  seconds  CSj 

" 

75 

30       „            „         60 

76 

6       „            „         60 

77 

30        „              „          60 

Well-cured 

" 

78 

30       „            „         2  minutes 

Semi -cured 

79 

o       .,            

80 

15 

Well-cured,  overdone 

81 

■M        ,.              

" 

82 

15        

'* 

83 

15       „            „       tlien  once  CSa 

30       

" 

84 

»            overdone  

85 

.30       ,.            ..       llirn  once  CS, 

" 

86 

15        ,.              „         

overdone  

87 

13       „           „       tlien  once  CSj 

Sseconds  mixture,  60  seconds  CSj 

" 

88 

Semi-cured  . . 

89 

30       „            „       60       

5       „            „       fiO 
30       „            „       80       „        „    

Well-cured  

90 

91 
92 

„           overdone  

- 

93 

30        ..              „          5 

.. 
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Table  I. — continued. 


No.  of 
Exijeriment. 

Strength. 

Order  and  Duration  of  Treatment. 

Sulphur. 

Final  Condition. 

Tliickness. 

Petboledm  Expebimehtb. 

91 
05 

1  toCO 
1  to  30 
1  to  15 
1  to60 
1  to  30 
1  tOl6 

5  seconds  mixture- 

30        ,              „        

Per  Cent. 
0-351 

1-193 

0-678 

1-859 

1-168 

2-078 

0-377 

0-652 

0-515 

1-.301 

0-890 

.      1-660 

Semi-cured •. 

Well-cured,  tacky 

No.  2. 

96 

5                                     

97 
98 

30                        ,.         

" 

99 

30                                      

Semi-cured 

Well-cured,  overdone 

100 
101 
102 

5  seconds  petroleum.  5  seconds  mixture 

30        ,.               „           30        

6  „                „              5        „              .,         

30        „               „           30        

5        „                „              5        „              „         

.30        .,                „            30        „              „         

103 

101 

lOB 

„           overdone  

'• 

Table  II. 


Time. 

No.  1  Rubber. 

No.  2  Rubber. 

No.  3  Rubber. 

Plain. 

CSj  hetore. 

Plain. 

CSa  before. 

Plain. 

CSa  bolore. 

0-769 
1-071 
1-018 

1-311 
1-950 

3-o-2i; 

3-013 
4-001 
6 -.302 

0-S43 
1-312 
2-191 

1-279 
2-130 
3-103 

3-010 
5-3.32 

8-984 

0-493 
0701 
1-002 

0-958 
1-387 
1-787 

1-803 
2-898 
3-964 

0-605 
0-786 
1-201 

0-877 
1-448 
2-223 

1-609 
2-164 
4 -.MO 

0-227 
0-468 
0-630 

0-546 
0-709 
1-063 

0'9S9 
1-555 
2-129 

0-3191 

0-546  W  to  60. 

15 

30        

0-587^ 

5        

0-450^ 

15        „          

0-758  1-1  to  30 

30         ,          

1 
1  -  060 J 

5 

0-776") 

15         

30 

1 
2  087 J 

Petroleum  Experiments. 


Plain. 


5  seconds 
30      „ 

6  ,. 
30      „ 

5      „ 
30      „ 


0-354 
1-193 

0-678 
1-859 

1-158 
2-078 


Petroleum  before. 


0-377) 
0-652; 


0-515  ■) 

[■ItoSO. 

t.) 


1-301.) 


0-890") 

>l  to  15. 
1-066.) 
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Table  m. 


No.  of 
Expo  ri  incut. 


Sti\-ngtli. 


I  to  GO 


Trentnu-nt. 


3 

- 

4 

.. 

5 

.. 

a 

,. 

7 

1  to30 

8 

>. 

9 

.. 

10 

., 

11 

., 

12 

.. 

IS 

I  to  15 

U 

,. 

IS 

.. 

16 

•■ 

17 

„ 

18 

„ 

19 

ltO60 

20 

ItoSO 

21 

1  to  BO 

22 

1  to  .30 

23 

1  to  60 

24 

„ 

IS  seconds  miituro 

SO       ,  

00       „  

2  minutes      

.SO  secondsi  CS^.  13  seoomls  uii.vture 

2  luinutos    .,00       „  

15  seconds  mixture 

SO       „  

60       „  „        

2  minutes      „        

30  secoufis  CS.j,  15  seconds  mixture 

2  minutes    „    60       „  

15  seconds  mixture 

SO       „  

00       „  

30  seconds  CS*  15  seconds  inixl uie 

2  minutes    „    60       „  

31'  seconds  CSo,  13  seconds  mixture,  S  seconds  CS; 

30       „  „    15       „  .,         :i 

30       „  ..    15       ,.  „         ••) 

M       „  „    60       „  „         5 

80        „  „    60        „  „  6 

30        „  „    15        „  „  5 

30        „  „    CO        „  .,  5 

Unvulcunise  I,  hard 

„  softened 


Sulphur. 


Per  Cent. 
O'lOO 

0-551) 

0-oso 

1-097 

o-ost 

1-271 
1-203 
r.359 
1-800 
2-664 
1-14S 
2-433 
2-025 
2-871 
3-632 
2-412 
5-320 
1-995 
0-463 
0-7-29 
0-683 
1-083 
0-405 
0-712 


Final  Condition. 


Semi-cured,  luird.... 

WoUcured 

Soini-curod,  liard 

Well  cured 

Semi-cured,  hard 

Well-cured 

overdone. 
Inelastic,  overdone  . . 

Well-cured 

Inelmlic.  overdone. . . 


Well-cured 

Semi-cured,  lianl. 

Wcll-i-ured 

Semi-cured,  hard. 


Kloiipation 
in  Inches. 


Inches 
l.'i 

10 

l»i 

13 

m 
i.-ii 

12i 
IDJ 
11! 
l 
l.'i 

5i 

7 

4J 


13 

84 
12i 
12 
13} 
10 
lOS 

■a 


Breaking 
Strain. 


I.h. 
5} 

31 

3 

5i 

0} 

6 

5.1 

5i 
51 

n 

2 
2J 

2 

u 
n 

H 

6 

41 

Bi 

6 

7 

4f 

2i 
0} 


the  highest  strength  and  thickest  rubber,  and  I  think 
tliis  must  be  due  to  the  strong  mixture  acting  so 
iiuickly  on  the  surface  o£  the  rubber  as  to  render  it 
more  or  less  impermeable. 

Experiments  Nos.  58 — 66  inclusive  were  made  in 
order  to  see  what  eHect  dipping  twice  in  pure  CS^, 
after  vulcanising  would  have,  on  removing  the  surface 
sulphur,  i.i-..  without  drying  between,  and,  as  you 
will  notice,  this  was  to  a  liu-ge  extent  removed,  for 
with  1  to  60  there  was  a  loss  of,  approximately,  28  per 
cent,  of  sulphur ;  1—30,  36  per  cent.  ;  1 — \5,  38  per 
cent. 

Dipping  only  once,  experiments  67—73,  the  loss 
was  respectively  22  per  cent.,  23  per  cent.,  28  per 
cent,  of  sulphur. 

These  experiments  show-ed  that  the  sulphur  was 
retained  to  a  great  extent  on  the  surface,  and  could 
easily  be  removed. 

Experiments  74—78  were  made  with  a  view  of 
finding  out  whether  rubber  which  had  been  dipiJed 
in  the  vulcanising  mixture  could  be  deprived  of  its 
sidphur,  or,  as  it  is  termed,  "  de-\-ulcanised,"  by 
merely  immersing  it  in  pure  OS,-,  i.e.,  without 
clrying  between,  and  for  an  immersion  of  1  minute 
it  lost  08  per  cent,  of  its  sulphur,  and  the  rubber 
which  without  this  after-treatment  would  have  been 


well  cured  and  elastic,  was  found  too  inelastic  and 
hard  in  cold  weather. 

Experiments  88—93  were  somewhat  similar  to 
those  just  mentioned,  but  with  this  exception,  that 
the  rubber  after  vulcanising  was  dried  and  then 
treated  with  pui-e  CS..  to  see  if  it  could  be  de-vul- 
canised. The  results  showed  that  the  drying  had  a 
marked  effect,  as  by  immersing  it  for  1  minute  in 
pure  CSi  only  19  per  cent,  of  sulphur  was  removed, 
but  when  it  was  continued  for  5  minutes,  G5  per  cent! 
passed  into  solution.  The  de-vulcanised  rubber  was 
still  elastic,  but  at  the  same  time  weaker  than 
without  the  after  treatment,  as  it  tore  easily. 

The  percentage  of  sulphm-  for  well  vulcanised 
rubber  varied  0-7—3  per  cent.,  and  the  best  experi- 
ments  gave  1  -4  per  cent.  I  shall  now  show  you  a 
sample  of  each  thickness  of  rubber  vulcanised  from 
the  experience  gained  in  the  above  experiments. 

Thread  Expcrimnnts. 
Along  with  the  "cut  sheet  "  experiments  I  made 
a  few  mth  some  "  cut  thread  "  size  J  x  7',  of  an 
inch  (2-3  x  1 -8  mm.).  They  were  vulcanised  in  the 
same  manner  and  allowed  to  stand  for  the  same  time 
and  under  similar  conditions  to  pieces  of  "cut 
sheet."     They  were,  after  standing,  subjected  to  a 
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breaking  test  in  an  apparatus,  sketch  of  which  you 
liave  in  the  figure  below,  and  the  numbers  for  which 
you  have  in  columns  6  and  7  in  Table  m. 


K 


[a    a|g 


c 

ia  '  0|  B 


M 


1 


A.  Spriug  balance. 

B.  Clamps  for  thread. 

C.  ludia-rubber  thread. 

1).  String  joining  under  olamp  to  roller  E. 

H.  Handle  for  turning  roller. 

K.  Scale  giving  length  of  elongation. 

The  length  of  thread  taken  was  2  inches,  but  as 
\  inch  was  held  in  each  clamp,  only  IJ  inches  was 
available  for  stretching.  The  thread  having  been 
adjusted,  the  readings  of  the  balance  and  scale  K 
were  taken,  the  handle  of  the  roller  slowly  and 
steadily  turned  round,  the  readings  being  at  the 
same  time  taken.  Three  trials  were  made  with  each 
thread. 

These  numbers  bring  out  very  f orcil  ily  the  great 
superiority  of  vulcanised  over  unvulcanised  rubber. 
Unvulcanised  rubber  which  had  been  softened  by 
heat,  broke  with  only  ^  lb.,  with  an  elongation  of 
only  .5  ins.,  but  7  lb.  were  required  for  one  of  the 
vulcanised  samples  with  an  elongation  of  13}  ins. 

In  the  same  table  you  will  find  the  percentages  of 
sulphur,  method  of  treatment,  and  condition  of 
threads  in  the  coldest  weather  to  which  they  were 
exposed. 

The  percentage  of  sulphur  for  well  vulcanised 
thread  varied  from  0'68  — 1  '9  percent.,  and  averaged 


about  1  "25  per  cent. ,  a  number  agreeing  fairly  well 

with  that  for  the  "cut  sheet"  experiments.  The 
previous  treatment  with  CS;  had  the  effect  of  in- 
creasing the  percentage  of  sulphur,  and  the  after 
treatment  with  the  same  reagent  had  a  marked  effect 
on  removing  the  surface  sulphur. 

The  strength  of  solution  most  suitable  for  vul- 
canising varies  with  the  nature  of  the  process 
employed  as  well  as  the  thickness  of  the  rubber  and 
the  time  during  which  the  rubber  is  exposed  to  the 
action  of  the  chloride. 

For  vulcanising  waterijroof  cloth  the  strength  will 
depend  principally  on  the  speed  of  the  rollers  as 
well  as  the  thickness  of  the  rubber  coating,  but  in  au 
ordinary  way  of.  working  the  light  yellow  chloride 
can  be  used  as  strong  as  1  to  30,  by  meastu'e  equal 
in  weight  to  about  ,9  oz.  of  chloride  to  1  gallon  of 
bisulphide.  It  should  not  be  used  weaker  than  one- 
half  this  strength. 

Using  the  dark  chloride  1  to  60  is  suiSciently 
strong,  but  it  cannot  well  be  used  weaker  than  1  to 
100.  It  will  no  doubt  seem  strange  that  the  dark 
chloride,  containing  the  lesser  percentage  of  sulphur, 
must  be  used  in  a  weaker  solution,  but  the  reason  is, 
that  in  strong  sohttions  it  attacks  the  outer  siu-face 
of  the  rubber  violently  and  destroys  it  before  the 
inside  is  -s-ulcanised.  My  results  apply  only  to  pure 
rubber .  as  it  must  be  borne  in  mind  that  the  mixing 
of  it  with  foreign  material  will  quite  alter  the  action 
of  the  chloride  solution.  For  instance,  low  class 
proofing  does  not  contain  above  10  per  cent,  of 
rubber,  the  remaining  90  per  cent,  being  made  up 
of  substitute  and  the  usual  compounding  materials. 
The  substitute  which  seems  most  applicable  for 
mixing  with  the  rubber  is  that  made  by  vulcanising 
rape  oil  with  chloride  as  it  softens,  and  mixes  up 
very  well  with  "solvent  naphtha,"  and  the  chloride 
has  little  or  no  effect  upon  it  when  the  coated  cloth 
is  passed  tlu-ough  the  vulcanising  mixtiu-e.  Besides 
this  it  has  the  property  of  standing  high  and  low 
temperatures  very  well.  In  fact  it  often  imjiroves 
the  rubber  in  this  respect.  The  most  rational  way 
to  vulcanise  rubber  with  chloride  appears  to  be  first 
to  soften  it  with  CS»,  then  expose  it  to  the  action  of 
the  vulcanising  mixtiu'e,  finally  dipping  quickly  in 
CSj ;  and  if  the  thicluiess  of  the  rubber,  times  of 
dipping,  and  strength  of  solution  are  properly  ad- 
justed, very  good  results  are  obtained.  Care  must 
be  taken  in  treating  with  CSj  that  it  is  not  too  long 
continued  either  previous  to  or  after  vulcanisation, 
as  in  the  former  case  the  rubber  wiU  lose  a  portion 
of  its  most  valuable,  that  is,  its  viscous,  constituent, 
and  in  the  latter  the  rubber  will  be  de-vulcanised. 
A  short  immersion  only  seems  necessary  to  remove 
siu'faee  chloride  and  sulphur  from  undiied  rubber. 
For  vulcanising  articles  made  of  "cut  sheet," 
such  as  tobacco  pouches,  stu-gicals,  kc,  this 
process  seems  specially  applicable,  and  if  rightly 
understood  would  be  more  generally  taken  advan- 
tage of.  I  lately  prociu-ed  some  unvulcanised  tobacco 
pouches  to  see  if  a  good  ^-ulcanisation  could  be 
effected,  as  I  had  often  heard  that  a  really  reliable 
pouch  could  not  be  obtained  by  this  process.  The 
requirement.s  of  a  good  pouch  are  elasticity  combined 
with  strength,  pliabiHty  in  cold  weather,  and  one 
not  easUy  affected  by  heat ;  dtirability  ;  and  a  taking 
appearance.  After  a  few  trials  I  iiroduced  a  pouch 
which  answered  all  these  requirements  (samples 
shown).  On  analysis  this  pouch  gave  1  "88  per  cent, 
of  sulphur,  being  less  than  in  any  well-vulcanised 
pouch  which  is  sold. 

Now  the  question  arises,  has  the  chloride  process 
any  advantage  over  the  others  in  use  ?  I  may  safely 
say  it  has. 
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let.  Tlio  cost  of  protliiotion  is  less,  ns  it  is  possible 
to  turn  out  11  vory  umch  liirger  (imintitv  of  iniitcrial 
ill  a  given  time,  Siiy  of  wnterproof  clotli,  tlmii  wliou 
vulcnnisinf;  witli  ilry  lient  or  stcnm,  ns  tho  two  l;itt(^r 
procpsses  iiro  iliscoiitiiiuous,  and  the  appiiratus  iiuicli 
more  costly. 

For  ft  low  clnss  of  proofing  the  cost  docs  not 
excet-d  one  farthing  per  yiird,  i.e.,  for  chloride,  OS.., 
and  labour,  and  for  high  class  not  above  one  half- 
penny, whilst  for  the  other  processes  the  cost  will  be 
double  this. 

2nd.  There  is  no  efflorescence  of  sulphur,  which  is 
n  most  important  point,  ns  in  "  curing  "  by  dry  lieat 
that  is  the  greatest  difficulty  the  manufacturer  lins  to 
contend  with,  and  is  the  cause  of  more  damaged 
gooils  than  all  other  causes  ptit  together. 

"  Stenm-oiired  "  goods  certainly  do  not  show  an 
efliorescence,  but  the  process  is  damaging  to  the 
colours  (if  tlie  cloth. 

Why  there  should  be  no  efflorescence  with  the 
chloride  process  it  is  ditlicult  to  say,  but  I  noticed  in 
my  experiments  that  rubber  contniniug  even  9  per 
cent,  of  sulphur  showed  no  signs  of  it,  although  it 
could  not  bo  all  combiued.  as  it  is  for  the  most  part 
easily  removed  with  CS... 

3rd.  Tlie  process  being  conducted  at  ordinary 
temperatures,  no  damage  can  occur  to  the  cloth, 
which  is  vei-y  often  the  case  with  the  di-y  and  steam 
beat  processes,  as  for  these  latter  a  temperature  of 
105 '  C.  (220  F:)  and  of  two  hour.s'  duration  is  thought 
to  bo  very  low,  and  even  at  this  temperature  wool 
is  damaged  to  a  certain  extent,  whilst  at  121°  C. 
1 250  F.  1,  a  temperatm-e  which  is  often  used,  the 
damage  is  vei-y  considerable. 

4th.  The  rubber  "  cured  "  with  chloride,  on  account 
of  the  small  percentage  of  sulphur  it  contains,  com- 
bines greater  strength  with  greater  elasticity  than 
if  cured  by  the  other  processes,  as  I  contend  that 
rubber  which  is  properly  cured  aud  contains  the  least 
proportion  of  fonign  material,  must  give  the  best 
results.  For  instance,  if  a  rubber  be  vulcanised  with 
antimony  sulidiide,  which,  iu  order  to  produce  good 
results,  must  contain  a  certain  amount  of  uncombined 
sulphur,  it  will  tend  to  be  weaker  aud  less  elastic, 
because  a  greater  percentage  of  foreign  material  is 
introduced  which  must  destroy  the  properties  to  which 
rubber  owes  its  special  value.  I  had  hoped  to  put  this 
idea  to  a  practical  test,  but  failed  to  procure  reliable 
samples.  I  may  say  that  pure  native  Para  rubber 
will  keep  quite  sound  for  a  period  of  50  years, 
probably  much  longer,  and  it  stands  to  reason  that 
well-vnlcanised  nibber  having  the  closest  composition 
to  this  will  last  tlie  longest. 

5th.  The  chloride-ciu-ed  nibber  has  a  glossy  appear- 
ance, and  is  transparent  when  held  up  to  the  light, 
which  is  much  desired  iu  a  cei-tain  class  of  goods,  and 
which  cannot  be  obtained  by  any  other  process. 

As  regards  the  disadvantages  luged  against  the 
chloride  process  there  are  some  which  would  be  veiy 
much  minimised  if  only  proper  attention  were  paid 
to  several  details  in  the  working  of  the  process,  and 
there  are  others  which  are  imaginary  or  exist  only 
where  the  process  is  not  properly  worked. 

Before  proceeding  to  discuss  tlie  objections,  it  may 
be  as  well  to  mention  that  the  chloride  process  is  not 
put  fonvard  as  being  applicable  to  rubber  of  above  a 
certain  thickness,  about  i  of  an  inch. 

It  would  1)6  impossible  to  vulcanise,  for  instance, 
mechanical  goods  which  are  so  famiUar  to  all. 

The  first  objection  I  shall  mention  is  the  smell 
remaining  in  the  goods  after  curing,  esisecially  with 
waterproof  cloth,  but  my  experience  of  the  siiiell  is 
that  it  entirely  disappears  if  the  goods  are  aired  for 


n  few  days  provided  attention  has  been  paid  to  cer- 
tain details  which  are  often  neglected.  I  shall  brietly 
mention  them.  The  ([uality  of  the  solvent  naphtha 
usctl  for  softening  up  the  rubber  should  be  carefully 
tested,  especially  as  regards  its  being  free  from  higli 
boiling  constituents,  as  these  are  apt  to  be  left  bohiml 
in  the  rubber,  aud  wlieu  acted  upon  Ijy  chloride  of 
sulphur  prodiico  resinous-like  budics,  and  which 
imiJart  a  very  unpleasant  and  lasting  odour  to  the 
goods.  Another  case  of  n  disagreeable  odour  which 
clings  to  the  goods  is  produced  by  iisiug  an  impm-e 
bisulphide  of  carbon. 

The  "  stoving  "  of  the  goods  after  passing  through 
the  vulcanising  solution  should  be  very  carefully 
done,  as  it  not  only  removes  any  acid  which  may  bo 
formed  on  the  surface,  but  also  that  disengaged  in 
the  inside  of  the  rubber  by  the  decomposition  of  the 
chloride.  Of  course  it  may  be  urged  that  the  after 
treatment  with  ammonia  neutralises  all  danger,  but 
I  deny  this,  as  the  acid  from  the  inside  of  the  rubber, 
if  not  removed  by  heat,  will  be  very  slow  coming  out 
to  the  surface,  perhaps  weeks,  aud  will  not  be  afl'ected 
by  the  alkaline  treatment. 

Another  objection  against  the  process  is  as  regards 
the  lasting  power  of  the  goods.  There  can  be  no 
doubt  that  goods  are  produced  by  this  process  which 
do  deteriorate  quickly,  but  it  can  also  be  said  for  any 
of  the  other  processes. 

It  is  no  fault  of  the  process,  as  the  careless  manner 
in  which  it  is  sometimes  worked  makes  one  wonder 
how  a  presentable  article  is  produced  at  all. 

As  it  is  only  within  the  last  year  or  two  that  the 
process  has  come  to  lie  more  generally  used  and  better 
understood,  it  is  not  to  bo  expected  that  goods  of 
any  considerable  age  can  be  brought  forward  as  a 
proof.  I  have  seen  waterproof  cloth  "cured  "  by  this 
process  eight  years  old,  still  iu  good  condition,  and 
have  myself  pieces  of  cut  sheet  which  I  cured  three 
years  ago,  aud  they  have  not  deteriorated  iu  the  least, 
either  as  regards  elasticity  or  appearauce.  (Samples 
shown.)  Again,  I  was  lately  told  that,  although  the 
'•  cold  cured  "  ruliber  might  stand  in  this  country,  it 
would  not  in  either  very  hot  or  cold  climates,  as  in 
the  former  case  it  would  become  soft  and  in  the  latter 
hard.  My  experiments  quite  disprove  the  latter,  and 
to  test  the  former  I  took  several  pieces  of  the  rubber 
which  had  been  so  cured,  and  heated  them  in  an  air- 
l)ath  to  230'  F.  (110"'  0.)  for  three  hours,  and  the  only 
difference  which  I  could  observe  was  that  they  were 
a  little  less  transparent  ;  they  certainly  had  not 
softened,  become  "tacky,"  or  lost  any  of  their 
strength  and  elasticity.  If  they  had  been  so  affected 
I  should  have  concluded  that  they  had  not  been  well 
ciu-ed. 

3rd.  The  process,  owing  to  the  use  of  CSj,  is  said 
to  be  hm-tful  to  the  health  of  the  workmen.  Of 
course  this  is  owing  to  the  air  becoming  ladened 
with  its  vapour  on  its  being  expelled  from  the  cloth, 
and.  natiu-ally,  it  must  have  a  serious  effect  on  the 
nervous  system  if  no  means  be  taken  for  its  removal, 
as  it  is  formed,  from  the  workroom.  In  some  works 
the  herilthof  the  workman  is  of  secondary  importance 
to  the  bank  l)ook  ;  but  all  the  principal  works  have 
now  adopted  improvements  whereby  tlie  fumes  are, 
for  the  most  part,  confined  and  carried  away  before 
they  pollute  the  air  which  has  to  be  breathed  by  tho 
workmen.  An  important  factor  in  carrying  out  the 
chloride  process  is  the  choice  of  the  diluent,  the  chief 
requisites  of  which  are  that  it  does  not  react  with 
chloride,  is  a  good  solvent  for  rubber  so  that  the 
same  will  quickly  soften  up  and  allow  the  chloride 
to  penetrate  its  mass,  besides  being  easily  and 
entirely  removed  from  the  goods  on  warming  and 
not  be  hurtful  to  the  workpeople.     CS^  fuMls   all 


376 


THE  JOUKNAL  OF  THE  SOCIETY   OF   CHEMICAL  INDUSTEY.        [May  31, 1889. 


these  with  the  exception  of  the  last,  and  this  is  not 
urged  as  a  serious  objection  by  some  manufacturers. 
The  only  other  dihient  which  has  found  any  favour 
is  petroleum  spirit,  usually  of  a  specific  gravity 
about  'TOO,  and  this  principally  because  it  has  no 
effect  on  the  workpeople.  As  far  as  I  can  make  out 
this  is  its  only  recommendation.  It  is  a  bad  solvent 
for  rubber,  and  necessarily  a  very  much  longer  time 
is  required  to  allow  of  its  softening  the  rubber  so  as 
to  efl'ect  a  thorough  vulcanisation,  and  for  rubber  of 
any  thickness  '.t.^  of  an  inch),  I  found  it  was  not 
possible  to  eli'ect  a  thorough  vulcanisation  in  a 
reasonable  time.  Another  disadvantage  is  that  it 
reacts  with  the  chloride,  and  the  solution  tiu-ns  dark 
in  colour  if  allowed  to  stand,  and  leaves  behind  a 
very  disagreeable  odour  which  it  impai-ts  to  the  goods, 
and  the  rubber  is  left  in  a  "  tacky"  condition.  In 
Table  I.,  Nos.  94 — 105  are  the  details  of  a  few 
experiments  done  with  petroleum  spirit,  and  you 
will  notice  that  the  numbers  for  the  sulphur  are 
much  below  those  for  the  cori'esjjondiiig  strength 
when  CSj  was  used  as  the  diluent. 

In  conducting  these  experiments  the  rubber  did 
not  appear  to  soften  ujj  at  all,  as  iu  the  case  with  the 
CS:,  and  therefore  it  is  probable  that  the  sulplnir  was 
almost  entirely  on  the  surface,  which  could  for  the 
most  pai-t  be  removed  by  an  after  treatment  with 
CS;.  No  doubt  petroleum  spirit  can  by  repeated 
treatment  with  oil  of  vitriol  and  soda  be  very  much 
much  improved,  i.e.,  as  regards  its  being  acted  upon 
by  the  chloride  and  also  as  regards  its  complete 
removal  from  the  goods  on  "  stoving  "  and  smell,  but 
it  then  costs  considerably  more  than  CS^,  with  which 
reagent  I  do  not  believe  it  will  ever  be  able  to 
comjaete  for  good  work. 

One  important  advantage  which  CS..  possesses 
over  petroleum  is  that  the  former  has  an  almost 
constant  boiling  point,  46"  C,  whereas  the  latter, 
althoTigh  commencing  to  boil  at  a  low  tempcratui-e, 
rises  considerably  higher,  and  the  residue  is  a  dark, 
smeary  looking  substance. 

The  following  is  a  boiling  test  of  a  sample  of 
petroleum  spirit,  sp,  gr.  'yOl  at  15   C. 

Bopin i/i"  c. 

Ill  fc i.:"  c. 

2(1  7ri°C. 

30    73-7°C. 

« S1-3°C. 

50    85-8°  C. 

<;c  , 'jicc. 

70    „    90-5°  C. 

80    „    105-l°O. 

90    „    123-0°  C. 

96  ise-'ioc. 

No  doubt  some  one  will  be  prompted  to  ask  whether 
or  not  chloride  of  sulphiu-  has  any  action  on  CSj.  I 
was  once  asked  this  question  before,  and  auswei'ed  it 
in  the  negative,  but  I  find  thsit  although  no  apparent 
action  takes  place,  a  change  of  some  kind  occurs  in 
the  properties  of  the  vulcanising  solution. 

I  made  up  a  solution  in  the  usual  way,  1 — 30,  and 
kept  it  for  thi  ee  days,  and  then  vulcanised  a  few 
pieces  of  rubber.  They  should  have  been  elastic 
and  strong,  but  they  tore  qmte  easily.  (Exjieri- 
ments  79 — 81  )  The  solution  was  now  kept  for  six 
weeks  and  experiments  repeated,  when  the  same  efl'ect 
was  noticed,  although  the  solution  had  the  same 
coloiu'  as  when  first  made  up.  These  experiments  are 
Nos.  82—85,  Table  I.  The  solution,  although  dUuted 
to  1 — 60,  showed  the  same  peculiaritj'.  (Experiments 
86  and  87.)  The  per  cent,  of  sulphur  was  approxi- 
mately the  same  as  when  vulcanising  on  the  usual 
way,  so  I  think  the  action  must  have  been  a  surface 
one,  as  a  subsequent  treatment  with  CS;  removed  the 


bad  eifects.  Experiments  Nos.  23  and  24,  Table  IU., 
were  also  done  with  this  solution.  In  order  to  find 
out  if  the  CS;  had  undergone  a  marked  change  I 
shook  a  portion  of  it  with  water,  whereby  all  the 
chloride  present  was  decomposed  ;  the  OS;  was  now 
separated,  washed  with  water,  and  distilled,  wlien  it 
was  found  to  all  come  over  at  approximately  46'  0. 
A  small  residue  of  sulpluu-  ■.\  as  left  in  the  flask,  which 
resulted  from  the  decomposition  of  the  chloride. 

I  can  scarcely  oonchide  this  paper  without  men- 
tioning another  process,  which  was  patented  by 
Abbott,  for  vulcanising  with  the  vapour  of  chloride 
of  sulphur.  In  this  process  no  diluent  is  required, 
the  chloride  alone,  or  mixed  witii  other  substances, 
being  vaporised  in  a  chamber  in  whicli  the  goods  are 
hung  up  or  passed  through.  After  being  exposed  to 
the  vapoiu-  for  a  certain  time,  they  are  exposed  to  the 
fumes  of  ammonia.  No  doubt  a  dark  chloride  could 
be  used  with  advantage,  as  much  less  heat  is  required 
to  vaporise  it.  I  intended  to  carry  out  a  series  of 
experiments  in  order  to  determine  in  what  proportion 
the  sulphtir  was  taken  up,  by  exposing  ruljber  for 
different  times  in  the  \apoiu'  of  chloride,  but  the  first 
few  experiments  convinced  me  that,  for  rubber  of  any 
thickness,  it  was  not  very  applicable.  No  doubt,  for 
very  thin  rubber,  -,  ,Vo  to  ^J^.th  of  an  inch  in  thickness, 
it  is  possible  to  obtain  a  good  vulcanisation,  but  the 
rubber  has  quite difierent  joroperties from  the  "cold- 
cured  "  article.  Anyone  with  experience  can  tell  at 
once  whether,  say,  a  pouch  has  been  vapoiu'-cured  or 
not,  as  the  virtue  seems  to  be  out  of  the  ruliber,  and 
in  many  cases  the  outer  siu'face  is  over  "  cured  "  in 
attempting  to  get  the  vulcanisation  through  and 
through. 

My  best  thanks  are  due  to  Messrs.  Matthews  and 
Bui'bridge  for  the  valuable  help  they  have  given  me, 
and  also  to  Messrs.  Shaw  and  Anderson  for  the  care 
bestowed  upon  the  analyses. 


mSCDSSION. 

The  CnAiRM.\N  felt  quite  sure  that  he  was  only 
speaking  the  mind  of  the  meeting  when  he  said  that 
they  were  all  indebted  to  Mr.  Fawsitt,  not  only  for 
bringing  before  the  Section  the  important  subject  of 
the  vulcanisation  of  rubber,  but  for  the  manner  in 
which  he  had  done  it.  The  literature  of  the  subject, 
as  far  as  it  went,  was  good,  but  exceedingly  scant, 
and  although  a  few  excellent  papers  had  been  read 
to  the  Society  and  had  ajipeared  in  the  Jom-nal, 
notably  those  by  Burghardt  and  by  Thomson,  the 
suljject  had  neither  been  investigated  nor  ventilated 
to  anything  like  the  extent  which  its  growing  impor- 
tance desei-ved.  He  considered  these  papers  on 
technical  subjects  of  great  importance,  and  regarded 
this  as  a  typical  one.  His  own  experience  was  con- 
fined chiefly  to  the  deterioration  of  "proofed  "  goods, 
and  its  causes,  questions  regarding  which  were 
constantly  pending  between  the  manufacturers  of 
the  cloths  and  linings  and  the  proofers.  It  was 
extremely  difficult,  when  these  ditt'erences  arose,  to 
avoid  litigation  of  the  most  expensive  kind,  there 
being  little  information  on  the  subject  except  that 
excess  of  oil  in  the  fabric  might  easily  cause  damage, 
a  fact  which  was  universally  admitted,  although  there 
were  numerous  other  possible  causes.  The  crude 
condition  of  this  question  might  be  judged  of  from 
the  circumstance  that  a  minimum  proportion  of  oil  in 
the  cloth  was  commonly  stiinilated  for — it  might  be 
2  per  cent,  or  1  per  cent. — regardless  of  any  other 
circumstances  or  conditions,  which  might  have  as 
much  to  do  with  deterioration  of  proofing  as  the 
amount  of  animal  or  vegetable  oil  in  the  fibre.  He 
would  just  refer  to  a  few  of  these.     There  were,  first, 
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the  qnality  of  the  raw  rubber,  'which  was  variable, 
from  "  I'lim  "  ilowuwnnls  ;   Beooiully,  the  proportion 
of  aiMotl  foreign  ingreilieu's,  chiefly  uiiuoriil  mutters 
siu'h  aa  eurlionnte  of  lime,  elay,  &c.,  whioh  "spongi. 
tied  "  the  rul>l)er  ami  made  it  more  reailily  oxidiseil 
liy  tlie  oxygen  of  the  air ;  thirdly,  the  <iuality  of  the 
uaphtlia  employed,    whieh,    if   not    free    from   high 
boiling  point  oils,  would  leave  tlio  latter  in  the  rnliher 
where  it  wonld  act  like  an  oil  ;  fourthly,  the  intro- 
duction of  rubber  substitutes  ;  lifthly,  the  nature  of 
the  oil  in  the  fabric  ;  sixthly,  excess  of  sulphur  ;  and, 
lastly,  the  nil'ii  of  the  oil  on  the  surface  and  in  the 
substance  of  the  cloth  to  the  rubber  employed,  as  it 
was  quite  clear  that  proofers  could  not  go  on  reducing 
the  (juantity  and  tiuality  of    the    rubber  employed 
without  at  the  same  time  getting  the  proportion  of 
oil  reduced  to  match,  otherwise  they  might  expect 
dannigo.     'S'ery  often  it  was  recklessly  alleged  tliat 
because  the  fabric  contained  more  thau  a  fixed  and 
definite  amount  of  oil,  the  damage  was  duo  to  that 
cause  without    reference    to    any   other   condition, 
which   he   considered   unfair   to   the    manufacturer. 
He  believed  that  if  the  cost  of  a  single  action  at  law, 
or  very  much  less,  were  expended  on  an   honest  and 
well-couducted    investigation,    which   should    bo    as 
exhaustive  as  possible  on  these  i)oints,  by  a  repre- 
sentative manufacturer  and  a  chemist,  with  appeal  to 
an  oversmau,  much  misunderstanding  aud  threatened 
litigation  might  be  avoided  ;  both  manufactm-ers  and 
"proofers"'  would   know   what   to    stipulate   for   iu 
making    contracts.      AVhen    <|uestion8     relating    to 
deterioration   of    pi-oofed   garments   or   other   goods 
arose,  an  examination  of  them  would  show  where  the 
blame  lay,  and  the  whole  trade  woiild  be  benefiteil. 
He   begged   to   move   a   hearty   vote   of    thanks   to 
Mr.    Fawsitt   for    his    excellent    paper,   which  was 
unanimously  accorded. 

Mr.  Ikvixe  remai-ked  that  it  was  impossible  for 
him  to  criticise  Mr.  Fawsitt's  paper,  for  the  author 
had  gone  fully  into  all  the  questions  and  difficulties 
which  seemed  to  surround  the  process  of  vulcani- 
sing with  chloride  of  sulphur,  lie  remarked  tljat 
all  the  processes  employed  in  the  manufactiu'e  of 
India  rul)ber  goods  were  faulty  in  so  far  as  they 
were  dependent  upon  the  use  of  solvent  materials 
which  in  themselves  were  extremely  dangerous  aud 
often  hurtful  to  the  health  of  the  workmen  employed. 
Of  course  the  ideal  method  of  using  this  valuable 
material  would  be  in  the  condition  in  which  it  is 
taken  from  the  tree  (that  is,  as  milk),  but  hithertothe 
rubber  as  received  in  this  coimtry  had  defied  all  his 
eflbrts  to  bring  it  back  to  its  native  state.  He, 
however,  suggested  this  as  a  field  hokling  out 
brilliant  prospects  to  the  hosts  of  young  chemists 
whose  chief  difficulty  lay  in  not  knowing  what  fields 
into  which  they  might  jnish  their  energies.  Such  a 
process  if  found  would  be  of  incalculable  value. 

Mr.  F.uvsriT,  in  reply,  said  that  the  Chaii-mau's 
remarks  on  the  deterioration  of  "proofed"  goods 
showed  that  he  had  given  the  subject  close  attention. 
His  own  experience  lay  principally  with  goods 
which  had  been  "cured"  with  chloride,  and  the 
damage  to  the  cloth  in  this  process  often  arose  from 
the  acid  not  having  been  entirely  removed  before  the 
cloth  was  rolled  up.  In  order  to  free  the  cloth 
entirely  from  acid  more  "  stoving  "  was  required  than 
it  usually  got,  and  the  after  treatment  with  ammo- 
nia wonld,  if  much  acid  be  left,  leave  a  considerable 
amount  of  chloride  of  ammonium  in  the  cloth,  aud 
impart  to  it  a  whitish  appearance,  and  in  time 
cause  more  or  less  damage.  He  had  found  that 
cloth  moistened  with  a  neutral  2  per  cent,  solution 
of  chloride  of  ammonium,  on  drying   and  exposing 


to  the  air,  turned  slightly  acid.  As  regarded  the 
deterioration  of  rubber  coating,  this  was,  he  thought, 
iu  the  majority  of  cases  owing  to  the  "  proofing  " 
mixture  not  being  projjcrly  prepared.  It  was 
well  known  that  certain  classes  of  "recovered" 
lubber  were  very  dangerous  to  use,  especially  in  the 
dry  heat  process.  Again,  the  "substitute  "  made  by 
acting  upon  oil  with  chloride,  unless  very  carefully 
prepared  and  freed  from  acid,  would  invariably  cause 
premature  decay  as  tlie  acid  vapours  were  slowly 
emitted,  aud  would  rot  the  '■  proofing  "  as  well  as  the 
clotli.  If  the  surface  of  the  rul)ber  coating  were  freed 
from  excess  of  suljihnr  or  chlori.le  of  sulphur,  as  the 
ease  might  be,  by  a  solvent  or  other  reagent,  a 
beneficial  ell'ect,  as  regards  the  deterioration  of  the 
rnblicr,  was  produced,  and  if  CS^  were  used  the  oil  was 
at  the  same  time  partly  removed  frojn  the  cloth.  As 
regarchnl  the  action  of  oil  upon  the  rubber,  it  had,  as 
thef'hairman  remarked,  a  damaging  etJ'ect,  especially 
an  oil  which  oxidised  readily,  but  ho  thought  that 
oil  was  often  blamed  when  the  cause  should  be 
looked  for  elsewhere.  The  Chairman  had  thrown 
out  a  very  good  suggestion  iu  stating  that  if  the 
expenses  incurred  in  litigations  were  expended  in 
investigating  the  cause  of  dispute,  it  would  lead  to 
more  just  results.  As  regarded  Mr.  Irvine's  remarks, 
the  use  of  solvents  in  the  manufacture  of  rubber  was 
not  attended  with  any  great  danger  if  the  workpeople 
were  instructed  as  to  their  properties  ;  certainly  to  a 
far  less  degree  than  their  manufacture.  There  was 
one  point  which  should  be  carefully  attended  to  when 
using  CSj,  and  that  was  that  its  vapour  took  fire  at 
about  15u°  C.  (302  F.),  so  that  a  plumber  with  his 
bolt,  for  instance,  which  would  not  melt  solder, 
might  cause  an  explosion. 


NOTE  ON  THE  CONDENSATION  OF  CARBON 
PARTICLES  IN  SMOKE. 

BY  R.  lUVINE,  F.R.S.E.,  T.C.S. 

In  the  manufactm-e  of  lamp  black  hydrocarbons  are 
biu-ned  in  an  atmosphere  with  a  limited  supply  of 
oxygen  ;  the  resulting  dense  black  smoke  is  con- 
ducted into  large  chambers,  where  on  account  of  the 
extremely  sluggish  (.U-aught  it  is  allowed  to  roll 
about  until  the  particlts,  by  attraction  between 
themselves,  gradually  coalesce  into  masses,  which 
after  a  lengthy  period  fall  on  the  floor  in  the  form  of 
soot.  This  process  is  exceedingly  slow,  and  the 
product  obtained,  from  even  an  enormous  condensing 
space,  is  comparatively  very  small.  Consequently 
this  manufacture  is  one  carried  on  on  a  limited  scale, 
considering  the  magnitude  of  the  i^lant  required. 

Following  the  lead  given  by  Professor  Lodge  of 
Liverpool,  in  his  experiments  upon  lead  stythe,  I, 
assisted  by  my  friend  Mr.  J.  Liliie  Mitchell,  under- 
took a  series  of  experiments  with  a  view  to  more 
rapid  condensation  of  smoke  carbon  ;  anil  for  this 
purpose  erected  a  glass  structure  5  ft.  x  4  ft.  x  4  ft., 
in  whieh  were  fixed  two  malleable  iron  plates,  provided 
with  a  great  number  of  points — these  facing  each 
other ;  the  plates  being  separated  by  a  distance  of 
from  two  to  three  feet,  and  all  the  conducting 
surfaces  except  these  points  being  carefully  insulated 
with  shellac  varnish. 

This  chamber  was  filled  with  smoke  produced  by 
biu-ning  pitch  oil,  which  retained  its  opacity  for  at 
least  two  hours  ;  so  much  so  that  on  then  looking 
through  the  chamber,  a  blight  light  placed  on  the 
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other  side  was  totally  ohscured  by  tlie  vapour.  The 
chamber  was  now  refilled  with  smoke,  and  the  whole 
atmosphere  therein  was  to  a  greater  or  less  degree 
electrified  by  coupUng  the  coudiictors  which  were 
connected  to  the  plates  with  a  small  dynamo.  The 
efiect  immediately  produced  was  exceedingly  sti-iking, 
the  miniite  particles  of  carbon  at  once  separated 
from  the  opaque  smoke,  and  were  attracted  to  or 
driven  from  the  points  of  the  jjlates,  cougregating 
together  in  a  most  extraordinai-y  manner  ;  and  in  the 
space  of  two  or  three  minutes  the  atmosi^here  in  the 
glass  chamber  was  almost  entirely  cleared  of  smoke. 
The  prohibitory  cost  of  electricity  has,  however, 
prevented  the  application  of  this  process  on  the  large 
scale,  for  the  present  at  least. 

[This  paper  was  illustrated  by  practical  demonstra- 
tion of  this  experiment.] 


Ere  ATA. 

This  Journal,  April  1889. 

Page  263  (2nd  col.,  line  7).     For  "process"  read 
"processes." 

Page  266  (^nd  col.,  line  .3  from  bottom).     For 
"  junction  "  read  "  function." 


Sloiirnal  anti  patent*  2Citnatiiif. 


I.-GENEEAL  PLANT,  APPAEATUS,  AND 
MACHINEEY. 

Reasons  ichy  Iron  Walcr-Maiiis  corrode  if  not  Tarred. 
G.  W'eissmann.  Chem.  Zeit.  13,  4:i3. 
Even  if  iron  water-mains  contain  only  traces  of  sulphur 
and  phosphorus,  they  are  readily  corroded  if  not  tarred. 
This  i.s  especially  the  case  if  the  soil  in  -nhich  they  lie  he 
rich  in  organic  substances  such  as  huniic  acid,  contain 
nitrates  and  ammonia  compounds,  or  if  it  be  saturated  with 
water  containing  carbonic  acid.  Access  of  air  is  equallv 
detrimental.  It  is  a  well-known  fact  that  brine  has  no 
corroding  action  on  iron  tubes  which  are  tarred,  so  long  as 
the  latter  are  kept  full.  This  applies  ecjually  to  pure  water. 
—A.  R. 

The  "  Arktos"    Cold  Air  and  Freezing  Appuratiis.     L. 
Perkins.     Engineer,  1889,  209. 

Amoxost  other  difficulties  which  have  been  connected  with 
Carre's  apparatus,  and  prevented  its  use  on  a  large  scale, 
was  the  evaporation  of  some  of  the  water  with  the  ammonia 
from  the  heating  vessel,  the  evaporation  taking  place  at 
about  270'  F.  This,  passing  over  into  the  cooler,  lessened  the 
effect  in  the  manner  that  will  be  seen.  This  hasbeeu  over- 
come by  L.  Perkins  in  the  "  Arktos."  The  Figure  shows 
in  cross  section  two  tubes,  A,  B,  connected  by  small  tubes  C; 
these  tubes  form  the  vessel  in  which  the  evaporation  is 
performed  by  the  application  of  heat,  and  in  which  the 
ammonia  and    water  again  combine  when  the  supply  of 

♦  Any  of  these  specifications  ma.v  be  obtained  by  post,  by 
remitting  the  cose  price,  plus  postage,  to  Mr.  H.  Reader  Lack, 
Comptroller  of  the  Patent  Office,  Southampton  Buildings,  Chancery 
Lane,  London,  W.C.  Tlie  amount  of  postage  may  be  calculated  as 
follows ; — 

If  the  price  does  not  exceed  8rf \il. 

Above  Srf.,  and  not  exceeding  Is.  6rf Irf. 

„      1*.  6d -Is.  id IW. 

„      is.  id.,     „  „         is.M id. 


heat  is  stopped.  It  is  therefore  called  the  combiner.  The 
saturated  solution  of  ammonia,  containing  about  one-third 
by  weight  of  ammonia,  is  placed  in  this  vessel  and  heat 
applied  to  the  liquid  by  a  Hansen  tiame  at  I)  below  the  lower 
tube  of  the  combiner,  or,  as  in  nio^t  cases,  aud  always  for 
large  apparatus,  by  means  of  hot  water  or  steam  tubes 
passed  through  it.  By  the  application  of  this  heat  to  the 
liquid  the  ammonia  rapidly  evaporates,  and  when  first 
starting  the  apparatus  a  little  ammonia  and  water  vapour 
is  allowed  to  escape  through  a  water-sealed  jiipe,  which  is 
afterwards  capped.  The  escape  of  ammonia  is  very  small, 
only  sufficient  to  ensure  the  discharge  of  all  or  nearly  all 
the  air  from  the  apparatus.  If  at  this  stage  the  heat  supply 
were  stopped,  there  would  be  a  vacuum  of  about  25  in.  as 
a  result  of  the  escape  of  gas  and  vapour  and  the  cooling 
of  the  gaseous  and  liquid  contents.  The  ammonia  vapour 
passes  through  the  tube  E,  which  is  surrounded  by  a  water 
jacket,  where  it  is  condensed,  the  liquid  ammoni.a  passing 
into  the  freezing  vessel  F,  which,  when  the  apparatus  is 
first  put  to  work,  contains  water  up  to  the  level  of  the  top 
of  the  small  vessel  G.  The  ammonia,  being  lighter  than 
the  water,  remains  afloat,  and  as  it  increases  in  quantity 
with  evaporation  from  A  B,  it  drives  the  water  from  F, 
through  the  small  holes  in  the  bottom  of  G,  and  thence 
down  the  syphon  tube  H  into  the  vessel  A.  Here  any 
ammonia  that  may  have  been  carried  over  is  again  heated, 
and  passes  over  through  the  condensing  tube  to  F.  This 
evaporation  then  continues  until  all  the  ammonia  is  in  the 
vessel  F,  and  all  the  water  driven  therefrom  through  the 
syphon  H,  with  the  exception  of  the  small  quantity,  which 
being  below  the  little  holes  K  in  the  bottom  of  G,  cannot 
be  driven  over.  Now  the  supply  of  heat  is  stopped.  The 
whole  apparatus  cools  down,  partly  by  the  continued 
cooling  action  of  the  jacketed  tube  E,  and  partly  by  cold 
water,  which  is  allowed  to  trickle  over  B.  The  vacuum 
of  about  25   in.   is  immediately   brought    about,   and  the 


re-evaporation  from  the  freezing  vessel  F  proceeds,  giving 
temperatures  that  will  freeze  large  quantities  of  mercury, 
until  all  the  ammonia  is  again  over  in  A  B  recombined 
with  the  water.  The  re-evaporation  from  F  takes  much 
longer  than  the  evaporation  from  A  B,  and  in  some 
applications  of  the  freezing  or  cooling  apparatus  Deed  only 
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be  done  once  per  day.  From  this  it  will  be  seen  that,  for 
the  I'ropor  working;  of  Iho  apparatus,  the  cipaciiy  of  tlie 
vessel  A  IJ  must  be  to  that  of  V  very  near  the  piiiportion 
wliifli  the  water  hejii-s  to  the  litpiiil  aininonin. 

ill  tlie  whoh'  apparatus  there  is  not  a  siii^ile  moving;  jiart, 
not  a  siuijle  valve,  the  whole  apparatus  is  a  elosed-up 
system,  and  in  the  larjje  apparatus  llie  eiuilrol  of  the  sujiiily 
of  heat  is  liv  cocks  on  pipes  apart  from  the  •■  Arklo^." 

— (>.  II. 

PATENTS. 
.'I     I'fflicfii    (wrindiny    Mill   for    (rrliiilhnj   nil    hinds    (tf 
MiiitTdls.     Vj.  and  K.  A.  Xorinan,  Shetfield.     Kng.  Pat. 
aiO.t,  I'Vbrmiry  17,  188S.     Gd. 

Two  or  more  eliilled  iron  or  steel  discs  are  keyed  one  above 
the  other  upon  a  vertical  spindle,  which  is  made  to  revolve 
by  pearing  fitted  either  at  the  top  or  bottom.  A  casing  of 
iron  or  steel  rin;;s  encloses  the  spiiulle  and  discs.  The 
mineral  to  be  ground  is  fed  in  upon  the  top  disc,  and  is 
■rround  between  the  periphery  of  the  revolving  disc  and 
the  inner  surface  of  the  casing,  and  falls  through  upon  the 
next  lower  disc,  and  so  on  to  the  Ixittiun  where  the  ground 
mineral  is  removed  by  a  revolving  scruper. — H.  S.  P. 


Ititprorements  in  Marhiturt/  nr  Apparatus  for  (rrindinq, 
Pulterisinq^  and  Svparnlhiij  Animal,  I'vt/rtahfe,  and 
Mineral  Substances.  W.  U.  Thompson,  Old  Charlton, 
II.  K.  Hunt,  London,  and  C.  W.  Kiito,  Stoke  Newington. 
Kng.  Pat.  3296,  March  S,  1888.     \s.  id. 

Tilts  has  reference  to  improvements  in  machinery  previously 
described  in  Eng.  i'ats.  432.)  of  187G  and  I2,.'J6lt  of 
188J,  and  refers  princijially  to  the  parts  employed  for 
separating  the  piilveri.std  substances,  and  to  couibining 
those  parts  with  the  mill,  so  as  tti  effect  more  rapid  and 
efficient  working,  and  to  remlering  the  various  parts  of  the 
mill  and  sifting  apparatus  more  accessible.  For  this 
purpose  the  casing  of  the  mill  is  so  arranged  as  to  admit  of 
the  propelling  blades  lieing  applied  to  the  driving  discs,  for 
the  purpose  of  retaining  thi'  substance  to  be  pulverised 
under  the  action  of  the  ball  until  it  is  reduced  sufficiently 
fine  for  sifting,  and  then  for  ]iroiielling  it  to  the  sifting 
apparatus.  This  latter  is  mounted  on  wheels,  and  runs  on 
a  tmmway,  thus  rendering  it  and  tlie  mill  easily  accessible 
for  adjustment  and  other  purposes.  A  further  improve- 
ment consists  in  feeding  tlie"  mill  with  the  material,  by 
means  of  a  vibrating  and  adjustable  shoot.  In  wet  grinding, 
the  mill  is  formed  with  a  casing,  on  one  or  both  sides, 
constructed  to  form  a  tank,  where  the  substances  are  kept 
in  suspension,  by  the  agitation  of  the  mill,  until  sufficiently 
pulverised,  when  the  floating  particles  are  caused  to  flow 
over  or  out  through  spouts  or  apertures  into  several 
settling  tanks,  so  ariMiiged  as  to  discharge  one  iuto  the 
other,  the  coarser  particles  being  deposited  in  the  first  tank, 
while  the  lighter  ones  will  be  crirried  into  the  next  tank  or 
tanks.  The  details  of  the  improvements  are  protected  by 
six  claims,  and  are  illustrated  bv  three  sheets  of  drawings. 
"  -E.  S. 

Improvements  in  or  connected  with  Apparatus  or  Machines 
for  Heating,  Cooling,  or  Condensing  Fluids.  A.  Rath- 
bone,  Warrington.  Eng.  Pat.  JCSU,  March  27, 
1888.     ad. 

The  improvements  described  apply  to  apparatus  for 
heating,  cooling,  and  condensing  which  are  of  the  tubular 
type  ;  the  heating  or  cooling  or  condensing  body  passing 
over  the  external  or  internal  surface  of  a  tube,  whilst  the 
body  operated  upon  passes  over  the  other  surface.  In  order 
to  increase  the  length  of  path  of  the  material  over  the 
surface  of  the  lube  with  which  it  rs  in  contact,  the  patentee 
proviiles  the  intei-ior  of  a  tube  with  a  sheet,  bar,  or  second 
lube  of  any  shape  or  slnicture,  iilain,  corrugated,  or  other- 
wise shaped,  so  as  to  ensure  a  spiral  or  helical  path,  ami  so 
secure  the  longest  possible  path  of  contact  with  the  surface 
of  the  tube  separating  the  materials  which  convey  or  sub- 
tract the  heat  from  each  other.  Fourteen  variations  arc 
shown  in  the  specification. — C.  C.  H. 


An  Improved  Automatic  Separator  and  Purifier  of  Solids 
and  Fluids.  P.  A.  Maignen,  London.  Eng.  Pat.  4760, 
March  28,  1888.     »d. 

This  specification  describes  and  illustrates  19  modifica- 
lions  of  a  form  of  apparatus  propo.sed  by  the  patentee  for 
the  separation  of  suspended  solid  matter  from  water  or 
other  liquid.  In  the  interior  of  a  ves.sel,  preferably  of  a 
cylindrical  form,  a  number  of  obtuse  ccuiical  and  per- 
fonitcil  vessels  are  superposed  b.ise-ujiwards  ;  the  apex  of 
each  is  directed  towards  the  centre  of  the  cone  beloiv,  and 
open  so  as  to  direct  the  stream  of  water  i.ssuiug  against 
the  said  perf<u-atcd  base  below.  Passage  of  a  current  of 
water  through  such  an  apparatus  results  in  the  formation  of 
eddies,  and  "a  large  flow  ofthcwateris  retained  inaihirmant 
condition,  which  allows  the  suspended  matter  to  di  posit 
with  the  least  possible  hindrance. — C.  C.  II." 


/mprnrrments  in  the  Afelhinl  of  and  Apparatus  far  Super- 
heiilini/  .Steam.  K.  Shackclton,  Bradford.  Kng.  Pat.  5812, 
April  iu,  1888.     6(/. 

Atmo.si'iikric  air  heated  to  a  high  temperature  by  any 
convenient  means  is  passed  or  foi-ced  through  a  series  of 
pipes  placed  in  the  steam  space  of  a  boiler;  or  the  steam 
pipe  leading  from  the  boiler  is  heated  by  means  of  an 
aiumlar  jacket  of  hot  air.  By  either  means,  dry  steam  of  a 
higher  temperature  than  that  corresponding  to  its  pressure 
is  obtained. — C.  C.  H. 


Am  improvement  in  Machines  for  Agitating  nr  Mixing 
Sutistanres,  Solid  and  I.ic/uld.  W.  Smith,  Barnard 
Castle.  Eng.  Pat.  61 2t,  April  2,5,  1888.  6rf. 
A  RECEPTACi.K  containing  the  substances  to  be  mixed  has 
a  ridge  on  the  bottom,  internally,  and  is  mounted  on  two 
gudgeons.  On  a  recijirocating  motion  being  given  to  it, 
the  enclosed  substances  .are  thrown  from  one  side  to  the 
other,  over  the  ridge,  which  stays  the  progress  of  the 
substances  until  the  vessel  has  been  lifted  high  enough  to 
throw  them  over  the  ridge.  The  invention  is  specially 
applicable  for  washing  and  churning.  The  claim  consists 
in  the  ridge  at  the  bottom  of  the  receptacle  for  the  purpose 
described.— E.  S. 

Improvements  in  Means  for  Filtering  Water  nr  other 
Liquids.  O.  A.  Berend,  Hamburg,  Germany.  En".  Pat 
6282,  April  27,  1888.     8rf. 

In  the  interior  of  a  cylindrical  vessel  A,  concentric  spaces 
are  formed  by  means  of  any  number  of  cylinders  B  B,  D  D, 


the  latter  with  their  open  ends  uiiwaids,  the  former  with 
their  closed  end  upwards  and  the  open  end  downwards. 
These  concentric  spaces,  therefore,  communicate  with  each 
other  alternatcdy  at  their  upper  and  lower  parts,  and  com- 
munication is   likewise  facilitated  by  perforations  at   li  b-. 
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Filtering  media  of  any  appropriate  kind  is  packed  in  the 
spaces  so  formed,  tlirough  the  doors  c-,  and  as  a  result  any 
Mater  passing  througli  the  apparatus  necessarily  pursues  a 
tortuous  path  through  the  media  before  arriving  at  the 
porous  carbon  block  F  aud  leaving  the  filter  by  the  pipe  E. 

— C.  C.  H. 


Improvemvnis  in  the  Metl  od  of  and  Apparatus  for  Forcing 
mill  Drawing  Chemical  or  other  Liquids.  S.  Spencer 
and  J.  S.  Lord,  Besses-o'tb-I5arn.  Kug.  Pat.  "768, 
May  28,  1888.     Sd. 

The  improvements  in  this  patent  have  for  their  object  the 
prevention  of  the  chemical  liquid  acting  injuriously  on  the 
iaterior  of  the  pump.  This  is  effected  by  employing  a 
volume  of  air  between  the  piston  of  the  pump  and  the  liquid 
to  be  raised,  so  that  the  liquid  is  prevented  from  coming  in 
contact  with  the  pump  cylinder  and  piston.  The  receiver 
is  made,  preferably,  of  earthenware,  and  is  formed  with  an 
inlet  and  outlet  ball  valve.  The  pump  can  be  placed  at  the 
side  of  the  receiver,  or  over  it,  as  shown  in  the  drawing 
accompanying  the  specification.  On  moving  the  piston 
outwards  a  vacuum  is  made  in  the  receiver,  the  inlet  valve 
is  raised  and  the  liquid  enters.  At  the  upper  end  of  the 
pump  cylinder  is  an  air-opening ;  on  the  piston  passing 
this,  air  enters  and  fills  the  cylinder.  The  return  stroke 
of  the  piston  closes  the  inlet  valve,  and  the  compressed  air 
forces  the  liquid  through  the  outlet  valve,  the  compressed 
air  being  allowed  to  escape  through  a  port  on  the  piston 
reaching  its  lowest  position.  By  employing  two  receivers 
the  pump  can  be  made  double-acting. — E.  S. 


Improvements  in  Apparatus  for  Ecuporatiuy  Brine  and 
for  similar  Purposes.  H.  H.  1  ake,  London.  From 
J.  M.  Uuncau,  Silver  Springs,  Wyoming,  U.S.A.  F.ng. 
Pat.  78.5,  January  16,  1889.     8rf. 

The  apparatus  devised  is  a  special  form  of  vacuum  pan  in 
which  the   object  aimed  at  i.s  to  so  construct  the  heating 

Fig.  1. 


tubes  or  coils  that  they  may  be  readily  and  expeditiously 
rpmoved  from  the  interior  of  the  apparatus.  A  is  the 
heating  portion  of  the  pan  connected  by  the  swan  neck  B 
in  the  usual  waj'  with  the  condenser  C,  and  provided  with 
sight  opening  F,  and  the  various  appliances  common  to 
most  forms  of  vacuum  pans.  KK  are  hinged  doors  through 
which  access  is  had  to  the  heating  tubes.  S  is  a  closed 
vessel  which  receives  the  salt  as  it  is  crystallised  and 
precipitated,  so  that  it  can  he  removed  in  a  manner  readily 
seen  without  stopping  the  operation  in  the  pan;  U  is  the 
brine   supply  pipe.     D  in  Fig.  2  shows  the  heating   pipes 

Fig.  2. 


arranged    between    two  diapliragms    m  m,   which    with    the 
sides  of  the  pan  form  the  circulaling  spaces  M  M'.     Fig.  3 

Fig.  3. 


shows  the  manner  in  which  the  pipes  are  supplied  with 
steam  and  condensed  water  removed.  F  is  a  common 
steam  supply  passage  into  which  the  inlet  manifold  d, 
receiving  the  ends  of  the  pipes  D,  enters  by  the  nipple  g ; 
the  joint   of    each  manifold  is  made   steam-tight   hy  the 
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pressure  of  iliu  set  screw  A.  The  outlet  may  be  managed  in 
till'  same  way,  or  wicli  iiianifoUl  at  the  outlet  end  may 
comiiuiiiieate  liy  ii  separate  ilrip  pipe  i  "itii  n  main  dialu 
pipe  1.  Tile  fueiiity  with  whieh  a  seetioii  of  pipes  may  he 
removed  is  apppareiit.  The  interior  of  the  pan  is  lined 
with  glass  or  imreelaiu  to  ohviale  incrustation.— C.  C  II. 


II.-FUEL.  GAS.  AND  LIGHT. 

Oil  the  Tesliny  of  Spent  Siilisliiiiccs  from  Giis  Purification . 
v..  Moldenhaiier  and  W.  Levbold.     .louni.  f.  Gasbeleiicht. 
32,  les- 
see under  XXIII.,  piiije  \'i\. 


PATENTS. 


Improvements  in  the  Manufacture  of  llluminatinij  das  iind 
III  Apparatus  emploi/ed  therein.  J.  II.  1{.  Dinsmoie, 
Liverpool.     Eng.  Pat.  2096,  February  IJ,  1888.     Is.  id. 

TiiKsE  improvements  refer  to  .i  process  for  convcrtiiif;  into 
permanent  illuminatiug  gas  the  tar  obtained  during  the 
distillation  of  coal  in  elosed  retorts.  The  main  features  of 
the  process  have  already  been  mentioned  in  this  .Journal 
(1888,  741;  and  18^9,  27i).  The  present  specification 
contains  27  claims,  and  is  illustrated  by  eight  sheets  of 
drawiugs. — A.  K.  D. 


Improrements  in  the  .Manufacture  of  Vapanr  and  in  Misinij 
No::les  therefor.  .J.  J.  i\.  Humes,  London.  Eng.  I'al. 
2111,  February  11,  1888.     8(/. 

This  is  a  device  for  impregnating  a  gas  with  li(iuid  hydro- 
carbon. Both  gas  and  liquid  are  admitted  to  the  apparatus 
under  pressure.  The  latter  is  pumped  with  a  portion  of  the 
former  into  a  preliminary  mixing  chamber,  and  the  combined 
stream  is  joined  at  right  angles  by  the  remainder  of  the  gas 
admitted  from  an  annular  passage  close  to  the  delivery  point. 

—A.  k.  I). 


Improvements  in  the  Manufacture  of  Gas  and  in  Appa- 
ratus used  therefor,  the  said  .ipparaius  beiny  adapted  in 
other  Manufactures.  \V.  Foulis  and  A.  i.  Liverscdge, 
Glasgow.     Eng.  Pat.  4372,  March  22,  1888.     8</. 

TnK  inventoi-s  propose  to  free  a  gas  from  the  solid  or  lii[uiil 
impurities  mechanically  suspended  therein  by  imparting  to 
it  a  rapid  rotary  motion.  The  impurities  being  heavier 
than  the  gas  are  projected  by  the  centrifugal  action  thus 
induced  against  the  periphery  of  the  vessel  in  which  the 
operation  is  cfuiduetert.  The  apparatus  consists  essentially 
of  an  outer  casing  or  enclosing  vessel  through  which  runs  a 
shaft  carrying  such  an  arrangement  of  fans  as  may  he 
found  most  suitable  for  imparting  the  motion  desired. 

— A.  R.D. 


Improvements  in  or  relating  to  Hydrocarlion  Fnniare.s. 
W.  1'.  Thompson,  Liverpool.  From  the  Porcelain  Dental 
Art.  Co.,  Detroit,  U.S.A.  Eng.  I'at.  4402,  iMarch  2:', 
1888.     8</. 

This  specification  describes  an  apparatus  for  heating  a 
mufiSe  furnace  with  a  mixed  blast  of  air  and  hydrocarbon. 
As  the  improvements  refer  mainly  to  the  arrangement  of 
the  details  of  the  apparatus,  the  specification  with  its 
drawings  should  be  consulted. — A.  R  D. 


Apparatus  for  Supplying  Furnace  Fires  loith  Moistened 
Air.  W.  Le  Las  and  A.  Kobin,  Paris,  France.  Eng. 
Pat.  5527,  April  13,  1888.     9d. 

This  apparatus  is  intended  for  furnaces  working  under  a 
forced  draught.  The  air  blast  is  made  to  pass  through  a 
moistening  chamber  where  itcomes  into  contact  with  awetted 
screen  or  a  shower  of  water,  and  whence  it  is  admitted  to  a 


box  connected  with  the  ash-pit.  Each  firebar  consists  of  a  . 
number  of  plates  very  di-ep  in  the  middle  and  kept  apart  by 
(listaiici!  washers.  With  this  construeiion  the  moislened 
rtir  has  to  ])a»s  over  a  very  e.vteuded  sui  face,  and  the  bars 
are  ett'ectually  prevented  from  overheating.  The  furnace  is 
constructed  with  an  inner  and  an  outer  fire-door,  helween 
which  a  regulated  supply  of  moislened  air  is  admitted  to 
the  fire  to  cool  the  metal  and  promote  the  combustion  of 
smoke. — A.  K.  D. 


Improvements  in   Gas-Producers.     E.  Brook,  Huddersfield. 
Eng.  Pat.  G454,  May  1,  1888.     Sd. 

TitESK  improvements  have  reference  to  details  in  the 
construction  of  gas-producers  of  the  ordinary  kind.  Hound 
the  lower  part  of  the  producer  is  placed  a  water  jacket 
through  which  run  tuyeres  for  supplying  air  to  the  interior 
of  the  mass  of  fuel.  Air  is  iidinilted  to  the  exterior  portion 
of  the  fuel  from  an  annular  blast  chamber  below  the  water 
jacket.  The  producer  is  provided  with  a  water  base,  and 
the  ashpit  is  thus  kept  luted.  Just  below  the  level  oi 
the  working  doors  is  placed  a  central  crossbar  which  serves 
to  support  temporary  bars  when  lighting  up,  elinkering,  &c. 
This  crossbar  may  he  made  hollow  and  perforated  at  the  top 
so  as  to  serve  instead  of  tuyeres  for  the  admission  of  air  to 
the  interior  of  the  producer. — A.  K.  D. 


Improrements  in  Gas  Producers.     A.  Wilson,  Stafford. 
Eng.  I'at.  0514,  May  2,  1888.     8</. 

TnnsK  improvements  have  reference  to  producers  that  may 
advantageously  be  used  for  the  manufaeture  of  gas  for 
driving  engines.  After  leaving  the  producer,  ihc  gas  is 
caused  to  pass  thiough  a  regenerator  in  order  to  heat  the 
air  and  steam  used  in  the  i>roeess.  This  enables  a  larger 
percentage  of  steam  to  be  decomposed,  and  tends  greatly  to 
the  enrichment  of  the  gas.  When  a  gas-holder  is  used  the 
inventor  employs  also  a  water  seal  or  luted  escape  to 
provide  for  the  automatic  cessation  of  production  when  the 
holder  is  full.  When  the  pressure  in  the  holder  reaches  a 
certain  point,  the  water  seal  allows  the  air  and  steam  blast 
to  escape  without  entering  the  producer.  The  charging- 
hojiper,  chimney  and  a  working-hole  are  fitted  in  a 
revolving  plate  that  covers  an  opening  in  the  top  of  tlie 
producer.  By  this  means  any  one  of  the  three  can  be 
brought  over  the  opening  at  will. — A.  K.  D. 


Improccments  in  the  Purification  if  Carburettcd  Hydrogen 
or  Coal  Gas.  W.  A.  M.  Valon,  Kamsgate  and  Brin's 
O.xygen  Co.,  Westminster.  Eng.  Pat.  6920,  May  9, 
1888.     6(i. 

Coal  gas,  from  which  the  tarry  and  ammoniacal  impurities 
have  been  eliminated,  is  mixed  with  oxygen  and  passed 
through  purifiers  containing  caustic  alkali — preferably  lime. 
The  sulphur  compounds  and  the  carbonic  acid  combine  with 
the  lime,  with  separation  of  a  considerable  proportion  ol 
free  sulphur.  To  a  thousand  volumes  of  the  gas  one  volume 
of  oxygen  should  be  added  for  every  lUO  grains  of  sul- 
phuretted hydrogen  present  per  lui)  cub.  ft.  of  gas. 

—A.  R.  D. 


Improrements  in  Artificial  Fuel.     H.  Williams,  London. 
Eng.  Pat.  7219,  May  15,  1888.     id. 

Small  coal  or  breeze,  tar,  and  spent  lime  taken  direct  from 
the  gas  purifiers  are  mixed  in  a  png-niill,  and  the  resulting 
mass  made  into  blocks  and  dried.  Even  if  the  tar  be  omitted 
an  excellent  artificial  fuel  is  obtained. — A.  R.  D. 


Improvements  in  the  Method  of  and  in  Means  and 
Appliances  for  Measuring  Air,  Gas,  and  other  Fluids. 
II.  Lane,  London.     Eng.  Pat.  7K7I,  May  25,  1888.     8d. 

A  HOLLOW  vessel,  made  in    two    parts,  with   fianges    for 
bolting  together,  is  fitted  with  a  flexible  air-proof  diaphragm 
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in  coiiihination  with  a  Talve,  so  formed  and  fitted  as  to 
become  automatically  reversed  by  the  increase  of  pressure 
caused  by  the  check  imparted  to  the  fluid  when  th"^  receiver 
is  611ed  (arising  from  the  difference  of  pressure  between  the 
induction  and  eduction  fluid),  and  thus  also  rendering  the 
flow  continuous.  "  A  valve  box  and  valve  (preferably  of 
the  piston  type)  are  fitted,  having  passages  to  each  half  of 
the  vessel,  and  induction  and  eduction  ports,  and  connexions 
from  and  to  other  vessels,  from  which  the  fluid  is  drawn." 
The  valve  has  a  rod  passing  through  a  stufhng-box,  and  is 
connected  in  any  convenient  manner  witli  any  suitable 
recording  instrument.  The  action  of  the  valves  and  other 
parts  is  fully  shown  in  the  drawings  accompauying  the 
fpecifieation.  The  improvements  are  protected  by  three 
distinct  claims. — E.  S. 


Improvfimcnis  in  the  Trcatnteiit  of  Peat.  S.  Pitt,  Sutton. 
Frcm  D.  Aikmon,  Montreal,  Canada.  Eng.  Pat.  13,679, 
September  21,  1888.     M. 

After  heirrg  freed  from  sticks  the  peat  is  mixed  to  a  pulpy 
state  in  a  trough  with  the  aid  of  open  steam.  It  is  then 
dried  between  heated  rollers,  whereby  the  material  is 
obtained  in  the  form  of  films  or  flakes,  and  the  more 
volatile  constituents  of  the  peat  are  driven  off.  These  are 
recovered  and  again  mixed  with  the  solid  portion,  aud  the 
whole  subjected  to  a  pressure  of  10  or  12  tons  per  square 
inch  in  moulds  heated  to  a  temperature  of  from  800°  to 
1,000°  F.  The  analysis  of  the  hard  glazed  block  thus 
obtained  is  approximately  as  follows  :  — 

Per  Cent. 
Moisture 3-84 

Volatile  combustiViles 41 '22 

Fixed  carbon 4S"04 

Ash 6';i0 

—A.  E.  D. 


Jinprn,-emcnts  in  Apparatus  for  Tcstiiiq  and  Vrteciini/  the 
Presence  of  Gases  or  Gaseous  Mixtures.  T.  Shaw, 
Philadelphia,  U.S.A.  Eng.  Pat.  18,105,  December  11, 
1888.     lid. 

See  under  XXIII.,  page  42.5. 


III.~DESTEUCTIVE  DISTILLATION.  TAE 
PEODUCTS,  Etc. 

The   Collection  of  Ammonia  and    Tar  from    Coke   OcenSj 

with   speciat    regard   to    the    Conditions   in    the    Ostrau 

District.  W.  Jicinsky.  Osterr.  Zeits.  f.  Berg.-u.-Hiittenw. 

36,  527  and  540. 

Anm.tses  of  a   few  coals   are   given,   together   with    the 

yields  of  gas  and  coke  on  dry  distillation.     The  amount  of 

ammonia  produced   is  not   proportional  to  the  quantity  of 

nitrogen   in   the  coal.     About  three-fourths  remain  in  the 

coke,  the  remainder  goes  to  form  ammonia,  cyanogen,  and 

some  also  escapes  as  free   nitrogen,   so  that  only  between 

0  08U  and  0   188  per  cent  of  the  total  nitrogen  of  the  coal 

is  converted  into  ammonia.     A  table  of  results  are  given 

which  demonstrate  this. 

The  tar  usually  amounts  to  between  2  and  3  per  cent,  of 
the  coal,  and  is  generally  about  one-third  to  a  quarter  of 
that  obtained  in  laboratory  experiments.  Coke-oven  tar 
contains  from  0  •  9  to  1'  06  per  cent,  of  benzene,  4  ■  26  to  5  •  27 
per  cent,  of  naphthalene,  0  ■  57  to  0  •  64  per  cent,  of  anthr.acene, 
50  per  cent,  of  pilch,  and  40  per  cent,  of  other  re.sidual 
matter. 


The  following  are  analyses  of  coke-oven  and  illuminating 


gases  :- 


Coke-oven  Gas.      Illuminating  Gas. 


Benzene  

Ethylene 

Per  Cent. 
0-(51 

1-63 

0-43 

1-41 

6-49 

53-82 

3I!-11 

Per  Cent. 

1-64 

1-10 

S  ulphuretted  hydr.igeu 

0-87 

5*40 

ss'oo 

Methane 

86-00 

100-00 

100-00 

—A.  W. 


Fichtelite.     C.  Hell.     Ber.  £2,  498—502. 

FiCHTEUTE  occurs  together  with  retene  in  the  turf  beds  ot 
Kedwitz  in  the  Fichtel  mountains,  and  is  found  in  the  fossil 
stems  of  the  sporadic  bog-fir  Pin  us  uliijinosa  N. 

It  h.-is  been  previously  investigated  by  Trommsdorff 
(Ann.  21,  136),  Bromeis  (Ann.  37,  304),  and  Clark 
(Ann.  103,  236),  and,  according  to  the  last  named,  who 
obtained  a  number  of  chloro-  and  bromo-derivatives  in  an 
impure  condition,  its  constitution  is  CjoH-q. 

It  is  best  separated  from  retene  and  obtained  in  a  pure 
condition  by  repeatedly  recrystalllsing  from  a  mixture  of 
alcohol  and  ether,  from  which  it  separates  in  long  prismatic 
crystals  melting  at  46°.  The  mnther-liciuors  yield,  on 
further  evaporation,  first  retene  and,  finally,  a  brown  soft 
mass  with  a  strong  smell  of  vanilla. 

Vapour  density  determinations  b}^  V.  Meyer's  method  at 
440°  seem  to  show  that  it  has  the  formula  Ci^Hng  or  C15H25 ; 
it  would  therefore  be  a  tetra-  or  di-hydride  of  a  sesqui- 
terpene. On  the  other  hand,  it  is  possible  that  i  artial  disso- 
ciation may  have  taken  place,  and  the  true  formula  is 
C;,(,ll54  ;  this  formula  agrees  better  than  any  other  with  the 
author's  and  Clark's  {loc,  cit.)  anal^'ses,  and  the  high 
boiling  point  of  this  hydrocarbon  also  points  to  a  much  more 
complicated  constitution  than  that  indicated  by  the  vapour 
density  determinations. 

Fichtelite  is  only  .acted  on  extremely  slowly  when  boiled 
with  fuming  sulphuric  acid,  potassium  bichromate  and 
sulphuric  acid,  or  a  10  per  cent,  solution  of  potassium  per- 
maugaULite,  Init  when  treated  with  chromic  acid  in  glacial 
acetic  acid  solution  it  seems  to  be  oxidised  to  carbonic 
acid.  It  is  not  acted  on  by  cold  fuming  nitric  acid, 
but  when  boiled  with  nitric  acid  of  sp.  gr.  1-32  it  yields 
oxalic  acid.  Bromine  acts  on  it  vei-y  readily,  but  the 
products  could  not  be  obtained  free  from  unchanged 
hydrocarbon. — F.  S.  K. 


Tlie  Hydrocarbon  CjoHjo^.     C.  Hell  and  C.  Hagele.     Ber. 
22J502-505. 

The  highest  saturated  hydrocarbon,  the  molecular  weight  of 
which  is  known,  is  Cii^H-.^,  and  it  is  probable  that  the  solid 
paraffins  obtained  from  shale,  wood,  &.c.  do  not  contain 
more  than  30  carbon  atoms. 

A  hydrocarbon  CjoHij.,  can  be  prepared  artificially  from 
myricyl  iodide,  whicii  latter  is  easily  obtained  by  treating  the 
alcohol  with  iodine  and  phosphorus  according  to  Pieverling 
or  Walter's  method.  The  iodide  is  carefully  heated  at 
120° — 140"  with  about  one  tenth  of  its  weight  of  finelj'- 
divided  potassium  or  sodium  ;  the  product  is  then  extracted 
with  boiling  water,  alcohol,  petroleum  spirit,  and  glacial 
acetic  acid  consecutively,  to  remove  the  uiichanged  iodide, 
and  recrj-stallised  from  benzene.  It  separates  in  the  form 
of  a  white  powder,  melts  at  101° — 102°,  and  is  very 
sparingly  soluble  in  alcohol  and  ether,  more  readily  in 
petroleum  spirit  and  glacial  acetic  acid,  and  most  easily  in 
chloroform  and  benzene.     It  is  partially  decomposed  when 


Mnysi.isss.]       THE  JOURNAL  OP  THE  SOOIETT  OF  OHEmOAL  INDUSTEY. 


383 


distilled,  even  under  dimiDished  prcsHure,  yielding  a  hydro- 
carbon wliich  melts  at  69° — 70°,  and  is  readily  soluble  in 
pclroli-ura  s|iirit. — F.  S.  K. 


Fichlililr.     E.  Banibirger.     Rer.  22,  6.)5— C37. 

FiciiTKi.iTK  was  found  by  tlio  author  on  the  hifih-lying 
turf  muor,  Kollu-rnioor,  near  Uosi-nlu'ini,  in  Ifppi-:-  Davaria. 
It  otvurs  on  the  stumps  of  fossil  pine  trees,  wlileli  project 
ft)><>ve  the  surfaee  of  the  turf,  in  the  shape  of  a  wliite 
effloreseenee  or  crystals.  It  is  easily  isolated  by  extraetiiii; 
the  wood  with  petroleum  spirit,  from  which  it  separates  on 
Ci>ncentrati*>n  in  lar^c  crystals.  From  alcohol  it  crystallises 
in  jxliussy  prisms.  The  author's  experiments  show  that  the 
formula  CjuH^,  proposed  by  Clark,  is  inadmissible.  Its 
vapour  density  is  7'6;  itcontains  87  per  cent,  of  carbon  and 
12  "9  per  cent,  of  hydrojien.  A  formula  cannot  be  based  on 
these  numbers  until  more  is  known  of  the  derivatives  of 
fichtelite.  It  is  very  difficult  to  obtain  derivatives,  owin;; 
to  the  great  stability  of  this  singular  hydrocarbon.  It  can 
be  distilled  over  red-hot  lead  oxide  without  decouiposition. 
When  one  molecule  of  fichtelite  (C,,-,I[,,)  is  heated  with  one 
molecule  of  iodine,  streams  of  hydriodie  acid  are  given  otf 
and  u  syrupy  yellow  liipiid  is  left.  On  distillation  under 
'_'70  mm.  pressure,  the  bulk  goes  over  at  '290° — 29.0°  C.  as  a 
thiekish  liquid,  nearly  colourless,  and  possessiug  a  splendid 
blue  violet  tluorescence.  This  body  seems  to  be  a  de/ii/dio- 
fichlelilc,  difterlng  from  fichtelite  in  having  two  atoms  of 
hydrogen  less. — II.  T.  I'. 


IV.-COLOUKINa  MATTERS  AND  DYES. 

The  Constitution  of  Primnlini'  and  allied  Sulphur  Vom- 
pounds.  A.  G.  Green.  .1.  Chcm.  Soc.  (Trans.)  1889, 
■46.     (.This  Journal  1888,  179  and  38C.) 

Bv  heating  2  mol.  proportions  of  paratolnidiue  with 
2  atomic  proportions  of  sulphur  until  tlie  evolution  of  H.,S 
has  ceased,  a  product  is  obtained  consisting  ciiieflv  of  a 
mixture  of  Merz  and  Welth's  thiotoluidine  (t'-II„.XH,.)..S, 
and  a  base  C,.,II|._.N\,S,  which  may  be  termed  deliydrotliio- 
toluidine.  When  the  proportion  of  sulphur  is  doubled 
thiotoluidine  almost  disappears,  a  more  highly  condeused 
base  appearing,  with  a  probable  formula  C.^sH^X^Sj. 

Primuline.  —  The  monosulphouie  acid  of  this  base 
(C^HisX^jSj)  possesses  the  property  of  dyeing  unmordanted 
cotton  in  an  alkaline  bath  a  pure  primrose-yellow,  and 
whilst  on  the  fibre  may  be  converted  in  situ  into  a  diuzo- 
compound,  whijh  may  be  caused  to  interact  with  amines 
and  phenols. 

Dehi/drnthiotoluidinr,  C,,H,  ,N.jS,  is  isolated  from  the  melt 
by  boiling  with  dilute  hydrochloric  acid,  precipitating  with 
so<la,  distilling  and  crystallising  front  amyl  alcohol.  It 
forms  long,  yellowish,  iridescent  needles  melting  at  191°,  and 
it  boils  at  Lit'.  It  is  moderately  soluble  in  hot  aniyl 
alcohol,  readily  in  acetic  acid.  Its  alcoholic  solution 
exhibits  a  violet-blue  fluorescence,  characteristic  also  of  all 
its  derivatives.  By  diazotisiug  and  by  the  constitution  of 
the  acetyl-derivative,  oue  of  the  N-atoms  is  shown  to  i*xist 
as  NH;,  whilst  the  other  is  nitrilic.  Boiling  with  zinc-dust 
and  HCl  effects  reduction  to  a  basic  substance  of  entirely 
different  properties.  Paratoluidine  is  obtained  by  distil- 
lation with  zinc-dust.  Thus  the  author  deduces  the 
formula  — 

(CH3)C.H,/  V;eH3(XH;) 

representing  dehydrothiotoluidine  as  derived  from  thio- 
toluidine by  rem  >val  of  4  atoms  of  hydrogen  from  u  CTIj- 
and  an  XH^-group. 


The  Acetyl-deiivalive,  C„H,„SN(NH.C().CH3),  forms 
white  prisms,  m.pt.  =  227°.     It  combines  with  bromine. 

The  Dimeth/l-derivative,  C,,H,oSN  .XCCIIj").;,  crystallises 
in  yellowish  plates;   ni.pt.  =  19,')' — 196'. 

The  Ttimethi/himmonium  Salts  arc  easily  soluble  in  water 
and  possess  great  tinctorial  power,  dyeing  silk  a  pure 
greenish-yellow  with  green  fluorescence. 

The  Monosulphouie  Acid.  Cnni,SN(NII._,)(SO.,H),  crys- 
tallises from  water  either  in  flattened  yellow  needles  con- 
taining 1  mol.  H._,0,  or  in  orange,  aggregated  leaflets  with 
2  niids.  ir,0.  The  salts  of  the  sulphonic  acid  are  mostly 
colourless,  and  have  no  affinity  for  cotton.  The  ammonium 
and  copper  salts  are  very  characteristic  :  the  latter  is  an 
insoluble  reddish-brown  precipitate,  the  former  crystalli.ses 
in  sparingly  soluble,  white  crystalline  plates. 

Primuline  Base. — This  compouud  being  obtained  bv 
heating  thiololuldiue  or  dehydrothiotoluidine  with  sulphur,  it 
would  apjiear  that  its  formation  is  preceded  by  that  of  these 
compounds.  It  is  difficult  to  isolate,  but  its  formula  would 
appear  to  be  C.,,II|,N.|S3,  and  probably  its  constitution  is  to 
be  thus  represented — 


(CH3)C.H3 


.N:CH.  /N:CH^ 

/         Nan,/ 


Primuline  base  is  a  bright  j-ellow  powder  nearly  insoluble 
in  all  solvents.  Its  salts  are  daik-coloured,  aud  are  decom- 
posed by  water,  in  which  they  are  insoluble.  Its  stability  is 
very  great,  for  it  may  be  heated  to  above  400^  C.  without 
decomposition. — W.  S. 


Quantitative  Determination  of  Aniline  and  Monometh/l- 
andine.  F.  Reverdin  and  C.  de  la  Ilarpe.  Chem.  Zeit. 
13,  387—388  and  1U7— 408. 

See  under  XXIII.,  pai/e  422 — 423. 


The  Influence  of  Thiophen  and  its  Homolmjues  on  the 
Colouration  of  Benzene  Derivatiees  and  its  llomologues. 
A.  Bidet.     Compt.  Rend.  108,  520—522. 

XiTKOHKNZKXK  is  alwavs  coloured  yellowish,  even  after 
frequent  distillation,  and  it  becomes  darker  when  exposed 
to  the  light.  If  prepared  from  benzene  free  from  thiophen, 
nitrobenzene  after  a  single  distillation  is  only  coloured  a 
slight  yellowish-green,  which  retJiains  unaltered  in  the  light, 
■while  a  trace  of  uitroihlophen  added  will  again  give  it  the 
properties  of  ordinary  nitrobeuzene.  The  latter  may  be 
purified  by  one  of  the  following  methods  :  By  keeping  one 
limb  of  a  Faradaj'-tube,  which  contains  a  few  cc.  of  ordinary 
nitrobenzene,  at  60'^,  aud  the  other  limb  at  the  ordinary 
temperature  of  the  air,  small  drops  collect  at  the  highest 
point  of  the  bend  which  unite  to  a  colourless  liquid,  the 
nitrothiopheu  remaining  in  the  residue.  A  more  convenient 
method  on  a  large  scale  is  to  crystallise  the  commercial 
product,  by  freeziug,  several  times.  The  mother-liquors 
retain  the  impurity.  F'inally  nitrobenzene  may  be  purified 
by  dis.solving  it  in  sulphuric  acid  and  warming  slightly. 
The  solution  is  coloured  red.  On  treating  with  water 
several  times,  the  nitrobenzene  becomes  colourless.  Nitro- 
tohuiie  resembles  its  lower  homologue  in  every  respect. 
The  pure  nitro-bodies  have  a  far  more  agreeable  odour 
than  the  ordinary  compounds. 

Again,  phenol  when  prepared  from  sulphonic  derivatives 
absolutely  free  from  thiophen  compounds,  is  not  coloured 
yellow  or  red  by  being  exposed  to  light  for  months.  Aniline 
and  toluidiiie  when  prepared  from  pure  nitro-derivatives  are 
coliuirless  after  distillation,  and  though  they  becomeyellowish 
after  a  few  days,  the  light  has  no  further  effect  on  them. 
The  author  considers  this  faint  colouration  to  be  due  to 
traces  of  amidotliiophen.  This  reaction  is  even  more  delicate 
than  that  with  isatin.  Thus  on  stopping  the  purification  of 
benzene,  when  isatin  no  longer  colours  it  blue,  the  nitro- 
benzene from  it  is  coloured  yellow  and  this  again  yields  an 
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aniline  whicli  assumes  a  dark  colour  by  the  action  of  ligLt. 
It  therefore  seems  necessary  that  the  hydrocarbon  should  be 
treated  more  thoroughly  than  is  customary  with  sulphuric 
acid,  to  obtain  an  absolutely  pure  product. 

Aniline,  ortho-  and  paratoluidine,  free  from  thiophen,  yield 
only  traces  of  majjenta  with  arsenic  acid,  whereas  by  adding 
nitrothiophen  to  the  nitro-derivatives  previous  to  reduction, 
the  formation  of  the  colouring  matter  takes  place  as  usual. 

—A.  K. 


On  the  Action  of  Acetone  on  Ortho-  and  Faroniidophenol. 

C.  Engler  and  A.  Kauer.     Ber.  22,   290—215. 
Aci:tone  acting  on  aaiidophenols  ought  to  produce,  accord- 
ing to  analogy,  hydroxy-a  7-dimeth3-kiuinoliue — 

HO.C5Hj.NH.,  +  2CO(CH3).,  = 

/C(CH3)  =  CH 
H0.CJl3<^  I     _         +CH_,  +  2H,,0 


•N 


CCCHj) 


Dry  o-amidophenol  hydrochloride  was  heated  with  3  mole- 
cules of  acetone  for  48  hours  to  170° — 180°  C.  On 
opening  the  tubes  a  gas  escaped  consisting  of  90  per  cent, 
of  methane.  The  brown  contents  of  the  tubes  were  boiled 
with  dilute  hydrochloric  acid,  the  remaining  residue  was 
dissolved  by  acetone,  and  the  whole  mass  then  heated  by 
steam,  when  acetone  and  its  condensation  products  distilled 
over,  whilst  some  resinous  matters  were  precipitated.  By 
partial  neutralisation  with  caustic  soda  and  evaporation 
more  resinous  matters  separated.  After  filtration  the 
basic  compounds  were  precipitated  by  earbouate  of  soda 
solution,  caie  being  taken  not  to  use  excess,  and  the  yellow 
floccnlar  precipitate  was  washed  with  hot  water  until  it 
was  of  the  consistency  of  a  thin  paste.  From  the  filtrate 
the  amidophenol  can  be  recovered.  The  dry  residue  was 
dissolve  1  in  absolute  alcohol  and  to  the  solution  cnn- 
centraled  sulphuric  acid  was  added.  After  cooling  needle- 
shaped  crystals  separated.  These  were  filtered  and  washed 
with  alcohol  and  ether  until  colourless.  The  crystals  were 
then  dissolved  in  water  and  after  addition  of  potassium 
bichromate  an  abundant  yellow  precipitate  was  obtained, 
which  was  filtered  and  washed  ^vith  cold  water.  After 
standing  with  carbonate  of  soda  solution  the  base  is 
obtained  iu  flakes,  \\hich  become  crystalline  after  some 
days.  The  new  compound  is  soluble  in  dilute,  with  difticnlty 
soluble  in  concentrated  caustic  soda,  aud  these  solutions 
produce  orange-  and  Uordeaux-red  coloured  precipitates 
when  treated  with  diazo-chlorides.  The  colour  produced 
with  ;8-naphthylamiue  dyes  silk  in  an  acid  alcoholic  solution 
a  vellowish-brown  N\ith  a  red  shade.  Ferric  chloride  pro- 
duces agreeu  coloration,  disappearing  gradually  on  heating, 
but  at  once  on  acidifying.  The  base  is  easily  soluble  in 
ether,  benzene,  acetone,  alcohol,  aud  chloroform,  less  easily 
in  petroleum  spirit,  nearly  insoluble  in  water.  It  is  scarcely 
volatile  with  steam,  but  may  be  sublimed,  and  possi  sses  the 
peculiar  odour  of  iiuinoline  derivatives  and  an  intensidy  bitter 
taste.  It  melts  at  65'  G.,  boils  at  281°  C.  On  addition  of 
bromine  to  the  hot  alcoholic  solution  a  yellow  crystalline 
precipitate  separates.  The  compound  is  o-hydroxy-a- 
7-dimethyl-quinoline,  C]iHiiNO. 

The  sulphate,  hj'drochloride,  bichromate,  picrate,  and 
platinum  double  salt  are  described.  The  yield  was  at  the 
best  20  per  cent,  of  the  amidophenol. 

Para-hydroxij-a-y-dimethylquinoline  was  obtained  by 
heating  ;j-amidophenol  with  three  times  its  weight  of 
acetone  for  from  2 — .$  d.ays  to  170° — 180°  C,  when  a 
gas  was  formed  containing  87  per  cent,  of  methane.  'Ihe 
purification  was  effected  in  a  similar  manner  to  that  already 
described.  The  jield  was  1 2  per  cent,  of  the  theoretical 
one.  The  base  crystallises  from  alci>hol  in  prisms  or  plates 
melting  at  214°  C.,  boiling  above  3G0°  C.  with  decom- 
position. It  is  nearly  iusoluble  in  cold  and  hot  water  aud 
benzene,  with  difficulty  soluble  iu  ether,  easily  soluble  in 
ether  and  acetone,  in  acids  and  caustic  alkalis  (with  the 
exception  of  ammonia).  Carbonic  acid  precipitates  the 
alkaline  solutions.  The  alkaline  solutions  yield  with  diazo- 
chlorides  coloured  precipitates  ;  the  acid  alcoholic  solution 
of  the  colour  from  /3-naphthyIamine  dyes  silk  a  beautiful 
red  colour.     Ferric  chloride  produces  in  its  alcoholic  solution 


a  brown  coloration,  disappearing  on  addition  of  acids.  The 
hydrochloride,  sulphate,  bichromate,  and  platinum  double 
salts  are  described. — A.  L. 


On  Aldehyde  Blue.  L.  Gattermann  and  G.  Wichmann. 
Ber.  22,  227—236. 
Action  of  Aldehyde  on  Patarosanilinr  at  Ordinary 
Temperatures. — 5  grins,  of  pararosaniline  were  dissolved 
in  a  mixture  of  55  grms.  of  concentrated  hjdrochloric  acid 
and  55  of  water,  and  to  the  solution  22  grms.  of  aldehyde 
were  added.  After  24  hours  the  reaction  terminates.  The 
blue  solution  was  diluted  to  one  litre,  and  the  colouring 
matter  precipitated  by  common  salt.  The  colour  thus 
obtained  was  redissolved  in  absolute  alcohol  and  recovered, 
after  evaporation  of  the  alcohol,  as  a  ma'-s  with  a  bronze- 
like lustre. 

Action  of  Paraldehyde  on  Pararosaniline  at  Ordinary 
Temperatnres. — The  reaciion  aud  the  result  were  the 
same  as  above  deseribfd.  The  blue  colouring  matter  has 
all  the  properties  of  the  rosaniline  derivatives.  On  reduc- 
tion it  yields  a  leueo-base,  which,  however,  could  not  be 
obtained  crystalline.  It  is  re-oxidised  in  the  air,  as  well  as 
by  oxidising  agents,  to  the  original  blue  colour. 

To  discover  the  constitution  of  the  colour  a  quantity  of 
the  product  was  heated  for  five  hours  with  concentrated 
hydrochloric  acid  to  220°  C.  A  colourless  base  was  thus 
obtained  which  could  not  be  crystallised.  When,  however, 
the  aldehyde  blue  was  distilled,  first  hydrochloric  acid  and 
water  escaped,  then  an  intense  odour  of  quiuoline  was 
observed,  aud  a  heavy  oil  condensed,  eventually  solidifying. 
The  analcois  gave  figures  for  CjoHgN,  the  formula  of  a 
methylquinoline.  It  was  proved  to  be  identical  with  the 
homologue  of  Claus'  diquiuoline,  prepared  by  heating 
quinaldioe  hydrochhiride  for  eight  hours  to  220°  C.  The 
molecule  of  this  body  was  found,  according  to  Kaonlt's 
method,  to  consist  of  three  quinaldines,  (0,|,H,jN);j. 

Aldehvde  blue  seems,  therefore,  to  be  a  quinoline  deriva- 
tive and  probably  C(C,(,HsN)3(Cl)HCl  -t-  3  1I;0. 

Action  of  Paraldehyde  on  Rosaniline  at  Ordinary 
Temperatnres. — The  experimenis  were  conducted  in  the 
same  wav  as  above,  and  a  blue  obtained  of  the  formula 
C(CioH.NCH3)(C,oH8N)5(CI)HCl  +  3  H.O. 

The  constitution  of  the  Aldehyde  blue  being  satisfactorily 
explained,  the  authors  tried  to  prepare  the  green  from 
this  compound,  but  all  experiments  failed.  It  was  at  last 
observed  that  when  salting  out  the  blue  colouring  matter 
the  mother-liquor  always  remained  deeply  coloured.  This 
mother-liquor  yielded  without  any  difliculiy  Aldehyde  green. 
When  acting,  therefore,  with  aldehyde  on  pararosaniline 
two  blue  bodies  are  formed,  one  of  which  is  capable  of 
yielding  under  certain  treatment  Aldehj-de  green. 

The  Aldehyde  blue  is  not  applicable  to  dyeing  purposes  on 
account  of  its  high  price,  and  because  it  is  not  fast  to  light. 
But  it  is  useful  for  microscopical  purposes. 

If  the  action  of  aldehj'de  and  paraldehyde  on  pararosani- 
line be  carried  out  at  a  higher  temperature,  say  at  50°  C,  a 
difierent  result  is  obtained,  a  blue  colouring  matter  being 
formed  of  another  composition. — A.  L. 


On  the  Coiistitntion  of  the  Beta-Xaphthol-Alpha-Mono- 
Snlphonic  Acid  and  the  Beta-Naphthol-Alpha-Disul- 
phouic  Acid  {Salt  li.).  W.  Ffitzinger  and  C.  Duisberg. 
Ber.  22,  396—399. 
Beuger's  beta  naphtliol-alpha-monosulphonic  acid  was 
converted  in  the  autoclave  into  a  bcta-naphthylamine 
sulphonic  acid  identical  with  the  one  obtained  by  the 
Badische  Anilin  urd  S"da  Fabrik  by  heating  beta-naphthyl- 
amine  with  fuming  [sulphuric  acid.  From  this  body  was 
prepared  the  hydrazine  compound  by  treating  the  diazo- 
compound  with  stannous  chloride  and  hydrochloric  acid. 
After  purification  the  hydrazine  group  was  eliminated  from 
this  body  by  boiling  with  copper  sulphate,  and  the  resulting 
naphthalene  sulphonic  acid  was  fused  with  caustic  soda. 
Alpha-uaphthol,  of  the  melting  point  96°  C,  was  obtained. 
If  Witt's  experiments  (this  Journal,  1889,  277)  and  the 
above  are  considered  together,  they  prove   that  the  beta- 
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niiplithol-ulphi)  inoaosiilphoiiiu   aciil    iiiiist  be  cilliir  iv|n\'- 
seiitt'd  by  the  formula — 

sq,H 

on  i'^''^!  "•' 

ur 

SOjH 

BeUt-Naphtliol-alpha-Disulphonic  Acid  (Salt  It.). — ^This 
aeiil  was  treated  in  llie  same  way  as  the  iiinnosulphonic  acid, 
and  naphthaleiiedisiilplionii'  aeid  was  (iiially  obtained  which 
yielded,  on  Iieaiin;;  with  eaustie  soda  from  liol)^ — '280"  CI.,  a 
dihydroxynaphllialene,  nicltius  a'  I8.t^~184°  C,  and  a 
naphihcdmoiiosulphonie  aeid.  The  latter  is  identical  witli 
lu'ta-naphthol-delta  inonosidphouic  aeid  (naphthol  snlphonie 
acid  F.).  (This  Journal  1887,  593.)  The  nielliiis  point 
i>f  the  dihydroxynaphlluilene  and  the  ]ii'operties  of  tlie 
naphtholnionosiilphonie  aeid  render  it  probable  that  the 
napblhalenrdisnlphonie  aeid  is  identical  with  the  one 
ilescribed  by  Kberl  and  Merz  (I!er.  9,  5'.t"2),  and  the 
coustitutiou  of  the  beta-uaphtholdisiilphonic  acid  is,  there- 
fore, either — 


S03H 

"T^ 

on 

or 

/\/\ 

on 

\y\/ 

SO3H 

SOjlI 

W 

SO3H 

-A.  li. 

On   the    Constitution    of    Beta  -  .Xiiphthi/Iamiiie  -  Alpha 
Salphonic  Acid.     C  Immerheiser.     Ber.  22,  412—413. 

Ok  the  seven  possible  beta-naphthylauiine  sulphonic  acids 
four  are  known,  two  of  which  are  considered  to  have  their 
sulpho-groups  in  the  alpha-position.  One  of  those  first 
prepared  by  D.dil  and  Co.  (this  Journal,  188.5,  279 — 280) 
has,  according  to  Cleve  and  Forsling  (this  Journal  1887, 
721).  the  following  constitution  : — 


SO,H 


The  second   acid,  first  prepared  by  the  Badische  Anilin 
und  Suda  Fabrik,  is  bclic\ed  to  be — 

80,11 

NH., 

though  C'laus  prefers 


NH., 


The  formation  of  the  pyridincphcnyleneketone  sulphonic 
acid,  however,  proves  that  the  aniiilo  and  sulphonic  groups 
are  in  different  rings,  as  the  following  formula:  show:  — 


NH, 


SO3H 


N        \'^. 


\y 


SO:,H 


Dahl's  acid  is  believed  to  be 


NH., 


Therefore  there  remains  for  this  acid  only  the  formula 


NH,, 


SO,H 


-A.  L. 


(hi  the  SjtiinitUriciil  Tt'tramidoiit'iizcnc.     K.  NietzUl  and 

K.  Miiller.     Bor.  22,  440 — l.'iO. 

The  constitution  of  the  symmetrical  tetramidobcnzenc  is 


H.,N 


n.,N 


NH., 
NH., 


Two  amido-groups  are  either  in  ortho  ,  para-,  or  meta- 
position  to  each  other.  Anhydrous  acetic  acid  ought 
therefore  to  produce  a  soluble  anhydro-base.  This  result, 
however,  could  not  be  achieved.  When  the  hydrochloride 
of  the  base  is  mixed  with  dry  sodium  acetate  and  heated 
with  anhydrous  aeitie  aciil  a  colourless  body  separates  from 
this  mixture  after  addition  of  wati'r,  with  difficulty  soluble 
in  alcohol,  easily  soluble  in  hot  glacial  acetic  aeid,  crystal- 
lising in  long  wliite  needles,  and  melting  at  285'  C.  The 
analysis  gave  figures  for  a  tetracetyltetramidobcnzene.  On 
saponification  with  caustic  potash,  partial  conversion  into 
anhydride  takes  place,  and  only  three  acetyl  groups  are 
eliminated;  if,  however,  hydrochloric  acid  be  used  instead 
of  caustic  potash,  tetraniidoheuzene  was  formeil.  This 
proves  the  body  to  be  a  true  letracetyl  derivative.  The 
urea  and  thio-urea  formed  by  the  action  of  carbouoxy- 
chloride  and  carbon  bisulphide  on  tctramidobenzene  are 
greyish-white  powders,  insoluble  in  all  solvents  but  caustic 
alkalis. 

(^uiito.calines  and  Azines  from  Telramidobenzene, — 
S'henanthrene(pnnone  acted  only  on  two  of  the  amido- 
groups,  wliilst  the  two  others  remained  intact.  Neither 
did  other  orthoquinones  as  naphiho'piinone,  rhodizonic 
acid  yield  well  defined  bodies  of  the  double  azine  series. 
Ketones  of  the  fatty  series,  as  diacetyl,  pyruvic  .acid, 
benzil,  however,  formed  according  to  the  conditions  mono- 
or  double  quinoxalines. 

If  diacetyl  be  added  in  aqueous  solution  to  a  solution  of 
tetramidobenzeue  hydrochloride  aud  sodium  acetate,  a 
heavy  precipitate  consisting  of  orange-yellow  needles 
separates  at  once.     It  is  dimethyldi-amidoquiuoxaline — 

N 

^  CCH, 


H.,N 


H„N 


CCH, 


soluble  in  hot  water,  subliming  between  130°  and  140°  C. 
with  partial  decomposition.  Hydrochloric  acid  dissolves  it 
with  a  red,  sulphuiic  acid  with  a  violet  colour,  whicu  on 
dilution  changes  through  red  into  orange.  From  alcohol 
it  crystallises  with  one  molecule  of  that  compound.  Acetic 
anhydride  forms  a  comp  lund  which  is  either  a  diacetyl 
product  or  an  anhydride  derived  therefrom. 

TclramethyldiquinoxaUne — 

N  N 


CH,C 


\  ^' 
N 


CCH, 


CCH3 


N 


is  obtained  by  heating  dimethyldi-amidor)uinoxaline  with 
an  excess  of  diacetyl.  It  is  nearly  insoluble  in  water, 
alcohol,  and  ether,  soluble  in  hot  aniline  and  crystallising 
from  it  in  reddish-white  plates,  melting  above  300°  C,  and 
subliming  in  crystalline  plates,  soluble  iu  sulphuric  acid 
with  a  bluish-green  colour,  turning  blue  on  dilution. 

Dimelhyldihydroxydiqainoxaline — 

N  N 


CH^C, 
HOC  I 


CCH3 
IcOH 


obtained   by    the   action   of    pyruvic   acid    on    tctramido- 
benzene, is  soluble  in  caustic  alkalis. 
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Diamidodiphenylquinoxaline — 
N 

H,N  /  Y^\  can. 


HoN 


CC,H, 


is  formed  by  actiiifr  with  benzil  on  tetramidobenzene.  A 
precipitate  separates,  which  when  treated  with  alcohol  of 
50  per  cent.,  dissolves  this  compound,  whilst  tetraphenyl- 
diquinoxaline  remains  undissolved,  i'ellow  plates,  melting 
at  245°  C.  By  the  action  of  aci*tic  anhydride  a  diacetyl 
compound  is  formed. 

Tefrapheiiyldi<jnhioxatiiie — 

N  N 


C,JI,C  I 


CC„H, 


N 


N 


meltin<r  at  289°  C,  with  difficulty  soluble  in  glacial  acetic  acid, 
easily  soluble  in  this  solvent  after  addition  of  a  few  drops 
of  hydrochloric  acid,  soluble  in  concentrated  sulphuric  acid 
with  a  blue  colour,  changing  through  red  into  orange,  after 
dilution. 

Oxidation  products  of  Tetramidobenzene. — 10  grms. 
of  tetramidobenzene  dissolved  with  20  grms.  of  sodium 
acetate  were  dissolved  in  200  cc.  of  water,  heated  nearly 
to  boiling,  and  then  a  curreiit  of  air  passed  through  the 
solution  for  2  — 3  hours.  Greeu  needles,  the  acetate  of  a 
new  base,  are  thus  obtained,  soluble  in  water  with  a  red 
colour,  fi'om  which  the  base  is  precipitated  by  alkalis  in 
brownish  yellow  plates,  with  difficulty  soluble  in  hot  water 
and  alcohol.  Puri6ed  by  crystallisation  from  boiling  aniline 
it  forms  long  yellow  needles  containing  aniline  of  crystallisa- 
tion, which  is  removed  by  washing  with  alcohol.  After 
solution  in  glacial  acetic  acid  and  precipitation  with  alkali, 
the  substance  was  analysed.  Its  formula  is  Ci.,H,.,X5. 
The  nitrate  was  found  to  be  Ci,Hi.,Ns(  11X03)0  +  2  HoO. 

The  base  belongs  probably  to  the  class  of  the  amidoazines 
or  eurhodines  discovered  by  Witt,  and  it  is  probably  a 
tetramidodiphenazine — 


(NH,)o    C,H; 


/ 


"•N 


CeH,  (NHo), 


It  forms  a  tetra-acetyl  compound,  an  orange  yellow  powder, 
nearly  insoluble  in  all  indifferent  insolvents.  If  the  above 
be  the  correct  formula,  this  compound  ought  to  be  able  to 
form  compounds  with  orthoketoues.  This  was  proved  to  be 
the  case  with  benzil  and  phenauthreneijuinone,  of  which 
two  molecules  acted  on  one  of  theeurhodine  Phenanthrene- 
quinone  forms  a  compound  containing  11  rings,  of  the 
formula  — 


-A.  L. 


On  the  Nitration  of  Naphthionic  Acid.  R.  Nietzki  and 
J.  Ziibelen.  Ber.  22,  451— 452. 
WiiEX  naphthionate  of  soda  is  heated  with  acetic  anhydride, 
an  acetyl  compound  is  formed,  which  when  mixed  with  five 
times  its  weight  of  concentrated  sulphuric  acid  and  nitrated 
with  the  calculated  amount  of  nitiic  acid  forms  a  nitro- 
acctyl  compound.  The  temperature  was  not  allowed  to 
rise  above  zero.  On  boiling  with  dilute  caustic  alkali  the 
acetyl  group  is  ehminated,  and  on  addition  of  acids  the 
free  nitronaphthylamine  sulphonic  acid  si'parates.  Nitrous 
a.;id  converts  it  into  a  diazo  compound,  capable  of  com- 
bining  with    phenols   and    ammes.       Ou   reduction  of  the 


nitronaphthylamine  sulphonic  acid  a  naphthylenediamine 
sulphonic  acid  is  formed.  The  nitronaphthylamine  sul- 
phonic acid  loses  the  sulpho  group  on  boiling  with  dilute 
sulphuric  acid,  and  forms  a  nitronaphthylamine  melting  at 
119"  C,  identical  with  the  one  described  by  Beilstein  and 
Kulilberg.  The  sulphonic  acid  has  therefore  the  con- 
stitution— 

NHo 


-A.L. 


NO.,  SO..H 


On  Beta-uaphthol-alpha-sulphonic  Acid.     R.  Nietzki  and 
J.  Ziibelen.     Ber.  23,  453—456. 

The  authors  produce  alpha-naphthol  from  the  beta-naphthyl- 
amine-alpha-sulphonic  acid  in  the  same  way  as  Pfitzinger 
and  Dnisberg  (this  Journal,  1889,  277). 

The  beta-napthol-alpha-sulphonic  acid  forms  with  dilute 
nitric  acid  a  nitro  compound  known  in  the  trade  as  Bayers' 
"Croceine  yellow."  This  is  a  dinitro-beta-naphthol-alpha- 
sulphouie  acid.  On  reduction  of  this  body  a  di-amido- 
naphtholsulphonic  acid  is  obtained.  Ferric  chloride  and 
other  oxidising  agents  convert  this  body  into  an  imido 
compound.  The  diamido-compound  forms  on  addition  of 
nitrous  acid  a  diazo  compound,  one  amido  group  only  being 
diazo  tised — 

/SO3. 
(HO)C,„H, -NH„<(  > 

\N:N/ 

-A.  L. 


On  the  Examination  of  Non-Hasic  By-products  obtained 
from    the    Last    Uiwninijs    of    Aniline    and    Toluidine. 

C.  Hell  and  Th.  Rockenbach.  Ber.  22,  505—514. 
The  authors  examined  two  non-basic  liquids  obtained  from 
the  last  runnings  of  the  aniliue  and  toluidine  distillation 
by  treating  them,  after  saturation  with  hydrochloric  acid, 
with  steam.  A  distillate  was  obtained  which  yielded,  in 
the  case  of  the  aniline  product,  after  repeated  distillation 
a  fraction  boiling  between  238°  and  263°  C.  It  was 
however  observed  that  it  was  not  a  uniform  product.  The 
oil  was  therefore  oxidised  with  a  solution  of  5  per  cent,  of 
potassium  permanganate  until  on  boiling  no  more  de- 
colourisation  of  the  oxidising  agent  took  place.  An  oil 
remained  and  the  liquid  contained  two  acids,  terephthalic 
acid  aud  an  acid  of  the  formula  C,qHh,04,  which  on  account 
of  the  minute  (juantity  obtained  could  not  be  further 
examined.  From  the  oil  crystals  were  obtained,  which 
were  recrystallised  from  ether  and  absolute  alcohol.  It 
contained  two  substances,  one  melting  at  122- 5°  C,  the 
other  at  66°  C.  The  latter  could  not  be  examined  on 
account  of  its  small  quantity.  The  former  contained 
sulphur,  was  soluble  in  concentrated  sulphuric  and  nitric 
acids,  and  was  reprecipitjited  by  water.  It  was  insoluble  in 
alkalis.  The  compound  is  probably  a  sulphone.  After 
removing  these  bodies  from  the  oil  it  was  distilled  again, 
part  boiling  at  255°-259°,  part  at  259'— 264°.  The 
analysis  of  the  lower  boiling  portion  gave  figures  for  the 
formula  CijH.-.,.  On  nitration  with  a  mixture  of  sulphuric 
and  nitric  acids  a  nitro-compound,  melting  at  228°  C,  and 
on  reduction  an  amido-compound  were  obtained.  On 
treating  ihe  hydrocarbon  with  a  mixture  of  four  parts  of 
concentrated  aud  one  part  of  fuming  sulphuric  acid  a 
sulphonic  acid  was  prepared. 

In  a  similar  way  the  produce  from  toluidine  was  examined. 
It  boiled  between  240°  and  270°  C.  Ou  oxidation  a 
mixture  of  volatile  fatty  acids,  principally  acetic  acid,  was 
obtained.  The  oil  remaining  after  oxidation  was  rectified, 
the  fractions  boiling  between  259 — 261 '5°  C.  and  255° — 
:!59' C,  the  former  being  the  larger.  Analysis  proved  the 
formula  CnH»,,  which  is  the  same  as  that  of  the  by-product 
from  the  making  of  aniline.  No  solid  nitro-compound  was 
formed  ou  nitration. — A.  L. 
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On  Bela-naphlhi/lamine-alpha-sulpkonic  Acid. 
S.  Forsliiig.     Bcr.  22,  619. 

Ox  diazotising  betn-naplithylamino-alplui-sulphonio  aciil  and 
treatiii;;  tin-  diazu-ooiupotind  with  euprons  bromidi'  and 
concentrated  liydrobromic  acid,  the  corresponding  broino- 
nuphthaleuesulpbonic  acid  was  obtained,  which  was  con- 
verted in  the  usual  manner  into  a  dibromonaplithaleue 
melting  at  75°  C.    This  compound  is  either — 

Br 

s/\  Br 


according  to  Meldola.  A  dichloronaphthalene  analogously 
obtained  by  the  author  hius,  according  to  Erduiann,  the 
chhirine  atoms  either  in  the  same  ring  or  in  the  positicm 
/3,  =  0|.  As  these  halogen  derivatives  were  prepared  in  tlie 
same  way,  they  must  have  the  chlorine  and  bromine  atoms 
in  the  same  position,  and  the  constitution  of  these  halogen 
derivatives  and  of  the  uapUthylaminesulphonic  acid  is 
therefore — 

CI  Br  SO3H 

CI  /\^\  Br  (^\^^,  NH.J 


-A.  L. 


Oh   Telrahydro-alpha-naplilhijlamine.     K.  Bamberger  and 
F.  Bordt.     Ber.'  22,  625—634. 

Alpha-tetbahydkonai'Hthvlamink  has  the  properties  of 
an  aromatic  base.  It  combines  with  diazo  compounds  and 
forms  colouring  matters,  distinguislied  from  the  analogous 
derivatives  of  alpha-naphthylamines  in  a  certain  way. 

PlienyUizo-alpha-telrahydTonaphthijlamine  is  obtained  bj' 
the  action  of  diazobenzene  chloride  on  the  hydrochloride  of 
the  base.  Steel-blue  needles  little  soluble  in  water,  benzene, 
chloroform,  abundantly  in  glacial  acetic  acid  and  alcohol. 

Sulphophentilazotutrahyilrnnaphfhytamiue  obtained  from 
diazobenzenesulphonic  acid  and  the  hydro  base.  The  acid 
is  little  soluble  in  water,  more  so  in  alcohol,  with  a  dark 
ornnge  colour.  The  sodium  salt  crystallises  very  beautifully. 

Tetrabydronaphlhylamine  can  be  diazotised  itself,  and  it 
also  combines  with  amines  and  phenols. 

Atpha-tetrahydronapkthylazo-alpha-nitphthylttmnii'. — Two 
bodies  were  obtained,  one  with  difficulty  sf)Iuble,  the  other 
easily  soluble  in  alcohol.  The  latter  melted  at  135°  C, 
forming  brick-red  needles,  and  was  the  desired  compound. 

Alpha-tctrahydronaphthylaznresnrcinnl  forms  brick-red 
plates,  decomposing  at  219'°  C,  and  soluble  in  concentrated 
sulphuric  acid,  alcohol,  and  alkalis  with  a  dark  claret-red 
colour. 

The  diazo-compound  of  the  hydro  base  is  capable  of  under- 
going all  the  reactions  characteristic  of  ordinary  aromatic 
diazo  bodies.  Thus  the  amido  group  can  be  replaced  by  the 
hydro.xycyan-,  thiocarboxamide-,  carboxamide-,  carboxyl-, 
and  hydrazine-groups,  and  also  by  hydrogen. 

By  the  action  of  cupnms  cyauide  on  the  diazo  compound 
Atpha-telnihydronaphthunilrol  is  obtained  by  Sandmeyer's 
reaction.  The  product  of  the  reaction  is  a  resinous  sub- 
stance, from  which  the  nitrite  is  separated  by  steam.  It  is 
a  colourless  heavy  oil,  boiling  at  277° — 279°  at  721  mm. 
pres,«ure.  As  a  by-product  of  this  reaction  tetrahydro- 
alpha-naphthol  is  formed.  By  the  action  of  sulphuretted 
hydrogen  on  the  nitrile  Alpha-tetrahydrontiphthoic  thiamide 
is  formed  as  a  dark  yellow  oil. 

Alpha-tetrahydronaphthoic  Amide  anfl  Acid  are  obtained 
by  saponifying  the  nitrile  with  alcoholic  caustic  potash  at 
160' — 170'.  On  treating  the  resulting  mixture  with 
carbonate  of  soda  the  acid  is  dissolved  whilst  the  amide 
remains.  The  latter  melts  at  182'  C.  and  forms  flat  needles 
with  difficulty  soluble  in  cold,  but  with  iniich  more  ease 
in  hot  water.  The  former  crystallises  in  prisms,  melts  at 
128'  C,  and  is  easily  soluble  in  alcohol  and  boiling  water, 
but  with  difficulty  in  cold  water. 


Alpha-tetrithydronaphlhylkydrazine  is  formed  by  the 
action  of  the  diazotised  biise  on  stannous  chloride.  White 
prisms,  with  difficulty  soluble  in  water,  easily  in  alcohol, 
ether,  benzene,  and  hot  petroleum  spirit.  It  reduces 
Fehliug's  solution. 

Titraliydroiitiphlhalene. — Experiments  to  prepare  this 
body  from  the  diazo  compDund  met  with  but  little  success. 
But  by  acting  with  copper  sulphate  on  tetrahydrnnaphthyl- 
hydrazine  the  compound  was  easily  prepared.  Five  grms. 
of  the  hydrazine  are  suspended  in  boiling  water,  and  a 
hi.t  saturated  solution  of  copper  sulphate  is  gradually  added, 
until  the  liipiid  remains  blue.  After  acidulating,  the 
hy<lrocarbon  is  distilled  over  with  steam.  It  is  i>urified  by 
boiling  it  in  ethereal  .solution  with  sodium,  and  distils  then 
at  205—207°  C.  Colourless  oil  smelling  intensely  of 
naphthalene,  absorbing  bromine  in  chloroform  solutionj  and 
decolourising  potassium  ]iernianganute  in  a  solution  of 
<lilute  sulphuric  acid  instantly,  (ir.iebe  and  von  Bacyer  have 
already  obtained  tetrahydronaphthalenes,  but  whether  they 
arr  identical  with  the  one  above  described  or  not  is  still  an 
open  question. 

The  differences  between  alpha-naphthylamine  and  tetra- 
hvdro-alpha-naplithylamiiie  and  their  derivatives  are  shown 
principally  in  their  physical  properties.  The  absorptive 
]iower  for  light  of  the  coloured  derivatives,  whether  in 
solution  or  on  dyed  silks,  shows  these  differences  remarkably 
well,  and  the  authors  explain  the  result  of  some  spectrum 
examinations  made  by  Althausse  aud  Kriiss. — A.  L. 


0)i    the  Action   of  Nitroso-bases   on   Phenylhydrazine. 
O.  Fischer  and  Leonard  Wacker.    Ber.  22,  C22— 625. 

NiTKOso-bases  act  on    phenylhydrazine    according   to   the 
following  equations — 

'eHj  <f  I  ^O   I  -H  2  CoHsN.,  =  H..0  +  2  C,.,H,.,N^O  + 
^IV        '  CeH,N„  ' 

Nitroso-aniline  Phenylhydrazine.         Paraphenylenediamine. 
N(CH3)2     X 

Cell^  <(\So  )  +  2C5HsN„  =  H„0  +  2  (C„H„N40)  + 
^N^       ^  CsH.jN., 

Nitroso-dimcthylanilinj.  Puramidodimethylaniline. 

The  resulting  products  act  like  diazo  compounds.  When 
boiled,  phenol  and  the  original  nitro-bases  are  formed,  as 
well  as  the  corresponding  diamines ;  paraphenylenediamine 
and  dimethylparaphenyleuediamine,  accordino'  to  the 
equation — 

2CnH,6N^O  +  HoO  =  C8HioN.O  +  CsH.oN;  +  2C6H5OH  +  N^ 
Dia/.obenzenenitroso-      Nitrosodimetlijl-  Amidodimethyl- 

dimetylaniline.  aniline.  aniline. 

Nitroso-aniline  hydrochloride  and  phenylmethylhydraziue 
acetate  mutually  react  in  aqueous  solution,  the  mixture 
being  well  cooled.  A  yellow  precipitate  is  formed,  which, 
after  crystallisation  from  alcoliol,  melts  at  151°  C.  It 
exhibits  corresponding  properties  to  those  of  tlie  above- 
mentioned  products.  Nitroso-dimethylanilinc  and  phenyl- 
raetliylhydrazine  yield,  under  the  same  eouditious,  a  splendid 
yellow  compound  melting  after  crystallisation  from  alcohol 
at  141°  C.     The  constitution  of  these  bodies  is — 


N(R), 


6H4  /  I  \o 


N(R)  (CJIO 


-A.  L. 


Derivatives  of  Hystazarin.     A.  Schoeller.     Ber.  22 
683—685.  ' 

This  isomeride  of  alizarin  dissolves  in  alkali  with  a 
beautiful  blue  colouration.  For  its  discovery  and  earlier 
investigation,  see  this  .lournal,  1888,  669. 

Hyslazariubarium,  CnHjO^Ba,  is  prepared  by  mixing  an 
alcoholic  solution  of  hystazarin,  to  whicii  a  few  drops  of 
ammonia  have  been  added,  with  baryta  water,  as  long  as 
a  precipitate  falls.     It  is  a  dark  blue  powder. 

ffi/slcizuriucdlciiiw,  C,jII,OjCa,  prepared  in  a  similar 
manner,  is   a  dark  violet    powder.     Ilysiarazinetber,  pre- 
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pared  uy  heating  together  hystarazin,  potash,  and  ethyl 
iodide,  is  a  yellow,  crystalline  powder. 

Hystaxarindielhylether,  CnH^CCO. Coils').,,  makes  up 
the  bulk  of  this  precipitate.  It  melts  at  1  GO"— 163°  C. 
Hystazarinmono-ethfilether  (C,jH,.,Oj)  may  be  precipitated 
from  the  alkaline  liquid  from  the  last  named  substance 
by  adding  an  acid.  It  crystallises  from  alcohol  in  yellow 
needles  melting  at  234' — 240"  C.  The  mono-ethylether 
dissolves  in  alkaUs  to  a  red  solution  ;  baryta  and  lime  water 
have  the  same  effect,  especially  on  warming. 

Hystazarin  tetracetyloxaiithvanol  is  formed  by  boiling 
together  hystazarin,  sodium  acetate,  acetic  anhydride,  and 
zinc  dust.  From  alcohol  it  crystallises  in  large  colourless 
needles,  melting  at  217° — 219°  C.     Its  formula  is — 

When  the  acetyl  groups  are  removed  according  to 
Liebermann's  method  with  sulphuric  acid  free  from  nitroso- 
compound'i,  a  substance  results  crystallising  from  alcohol 
in  small  dark  yellow  plates.  It  contains  somewhat  less 
hydrogen  than  is  necessary  for  oxanthj'anol ;  so  that  it  is 
either  osanthranol  partially  oxidised  to  hystazarin,  or  a 
definite  intermediate  compound  of  the  formula  CgHigOg. 

— H.  T.  P. 

On  the  Preparation  of  Meta-Nitrotoluene.  K.  Buchka. 
Ber.  22,  829—833. 
The  author  describes  improvements  in  the  preparation 
of  meta-nitrotoluene  according  to  the  Beilstein-Kuhlberg 
method.  Pure  meta-uitrotoluidiue,  melting  at  1 '  G°,  is 
mixed  with  three  times  its  weight  of  alcohol  and  the  same 
amount  of  concentrated  hydrochloric,  or,  still  better,  sulphuric 
acid.  After  cooling  a  slight  excess  of  the  theoretical 
quantity  of  sodium  nitrite  in  saturated  solution  is  added, 
and  the  mixture  is  carefully  heated  on  the  water-bath, 
after  first  standing  for  a  short  time.  As  soon  as  the 
evolution  of  nitrogen  is  finished  the  alcohol  is  distilled 
off  and  the  meta-nitrotoluene  driven  over  by  a  current  of 
oteam.     The  yield  was  84  per  cent,  of  the  theoretical. 

— A.  L. 

On  some  Derirativefi  nf  Paranitronietu-amidnbcnzene 
Sulphonic  Acid  and  the  Constitution  of"  Fast  Yellow." 
F.  Eger.  Ber.  22,  847—852. 
On  nitration  of  acetylmeta-amidobenzene  sulphonic  acid 
a  para-nitro  compound  is  obtained  which  is  converted  by 
reducing  agents  into  a  paraphenyleuediamiue  sulphonic 
acid.  The  diazo-compound  of  the  parauitrometa-amido- 
benzene  sulphonic  acid  was  prepared  in  the  usual  way. 
It  crystallises  in  light  yellow  needles,  exploding  on  healing, 
and  containing  one  molecule  of  water.  With  Schiiffer's 
)3-naphtholsulphonic  acid  an  orange  colouring  matter  is 
formed.  It  combines  also  with  5-uaphthol  and  the  solution 
of  the  azo-dye  in  caustic  soda  is  coloured  violet.  B}' 
reducing  paranitrohenzene  sulphonic  acid  with  stannous 
chloride  and  hydrochloric  acid  paraphenyleuediamine  sul- 
phonic acid  is  obtained  in  white  crystals,  soluble  in  water, 
with  difficulty  soluble  in  dilute,  insoluble  in  absolute  alcohol. 
The  author  proved  fhrther  that  the  phenylenediamine 
sulphonic  acid  obtained  from  amidoazobeuzene  sulphonic 
acid  or  "  Fast  Yellow "  is  identical  with  that  above 
described.  According  to  the  author's  speculations  "'  Fast 
yellow  "  has  the  constitution — 

C6H3(NHjKS03H).N:N.C6H,(S03H) 
[NHjiSOsHiNand  N:S03H=  1:2:4  and  6:1]. 

—A.  L. 


On  the  (1:1'  or  1,8)  Nap/ilhi/lcncdianiine.     0.  Hin.sberg. 

Ber.  22,  861. 
TuE  naphthylenediamlne  obtained  from  dinitronaphthalene 
and  melting  at  170°  C.  has  the  constitution — 

C,„H„(NH„)(NH,)  [NHoiKno  =  1:1']. 
It  shows  the  properties  of  an  orthodiamine.     The  author 
has,  however,   observed   th.at  with  phenauthreuequinoue  it 
does   not  form  an  azine ;   however,  the  conditions  may  bo 
varied A.  L. 


T.-TEXTILES :  COTTON,  WOOL,  SILK,  Etc. 

Wood  Cloth.     Eng.  and  Min.  Jour.  47,  215. 

MiTSOiiERLicii  has  applied  the  bisulphite  process  to  wood 
for  the  production  of  a  fibre  which  can  be  spun.  Thin 
boards  free  from  knots  are  cut  into  strips  in  tlie  direction 
parallel  with  the  grain,  and  are  then  boiled  with  a  solution 
of  sulphurous  acid  or  bisulphite.  The  wood  after  boiling 
is  partially  dried  in  the  open  air  or  in  drying  rooms,  to 
strengthen  the  fibre,  which  is  origin.ally  verj-  weak  and 
tends  to  break  with  the  sli.irhtest  strain,  but  on  drying 
becomes  comparatively  strong,  and  does  not  resume  its 
very  breakable  condition  on  the  addition  of  water.  The 
damp  masses  on  the  frames  are  transferred  on  a  travelling 
endless  cloth  to  a  pair  of  rollers,  which  may  be  plain  or 
corrag;ited.  Cutting  of  the  fibre  by  the  corrugations  is 
prevented  by  passing  the  endless  cloth  over  the  lower 
roller  and  covering  the  upper  one  with  canvas.  The 
pressed  masses  are  passed  through  other  rollers,  pre- 
ferably to  the  number  of  six  pairs.  By  the  continued 
treatment  the  fibre  becomes  so  pliable  and  separated  that 
they  may  be  employeil  directly  for  coarse  filaments.  For 
obtaining  a  perfect  separation  of  the  fibres  without  material 
deterioration,  the  boiled  and  pressed  masses  must  be  com- 
pletely dried,  and  then  combed  in  a  maimer  similar  to  the 
eombing  of  flax  and  cotton,  but  with  the  difference  that 
the  pins  of  the  combing  machine  must  be  very  strong. 
The  separation  of  the  extractable  matter  from  the  fibre 
produced  by  the  boiling  can  be  effected  at  any  time, 
but  preferably  after  the  fibre  has  been  spun  into  threads. 

— G.  H.  B. 


On  the  Theory  oj  Dyeing.     R.  Ilirsch.     Chem.  Zeit.  13, 
432  and  449. 

Knecht  has  established  beyond  a  doubt  that  the  dyeing  of 
animal  fibre  is  a  chemical  process.  Such  being  the  case 
there  is  no  reason  why  dyes  alone  should  be  regarded  (in 
the  restricted  sense  of  the  term)  as  capable  of  dyeing,  unless 
all  d3'es  have  something  in  common,  from  a  chemical  point 
of  view,  which  distinguishes  them  from  other  compounds. 
Nietzki  has  indeed  endeavoured  (Chem.  d.  org.  Farbst., 
2nd  Edit.)  to  show  that  such  a  relationship  exists.  But  the 
author  considers  this  hypothesis  untenable  owing  chiefly  to 
the  impossibility  of  including  the  nitro-bodies  in  such  a 
system.  Nietzki  meets  this  objection  with  the  statement 
that  "  nitrophenols  probably  have  a  similar  constitution  to 
the  nitrosopbenols,  which  latter  are  now  generally  repre- 
sented as  quinone  oximes."  But  against  this  view  several 
facts  may  be  advanced  :  thus,  three  isomeric  nitrophenols 
are  known,  which,  as  regards  dyeing,  differ  only  in 
strength  ;  by  the  action  of  one  mol.  of  nitrous  acid  on 
phenol,  di-  and  trinitropheuols  are  also  generated  ;  more- 
over, nitroso  bodies  and  quinones  are  never  obtained  in 
the  raeta  position. 

Experiments  were  made  to  ascertain  whether  wool  has 
any  affinity  for  organic  substances.  Some  woollen  yarn 
was  boiled  with  loO  times  its  weight  of  water  containing 
1 — 2  per  cent,  of  i3-naphthol£ulphonic  acid  R,  calculated  on 
the  weight  of  the  wool.  By  adding  a  drop  of  sulphuric 
acid,  absorption  took  place  more  rapidly.  The  bath  was 
not  exhausted  after  prolonged  boiling,  but  the  larger 
portion  of  the  sulphonic  acid  had  united  with  the  fibre, 
and  could  not  be  removed  b^'  boiling  with  cold  water. 
This  wool  was  now  placed  in  a  solution  of  diazobenzene 
or  diazoxylene,  and  on  adding  a  few  drops  of  ammonia 
the  dye  developed  perfectly.  The  shade  and  .strength  was 
found  to  correspond  to  wool  dyed  with  1  per  cent,  of  scarlet 
or  orange.  It  is  interesting  to  observe  that  in  presence  of 
lime,  baryta,  or  sodium  carbonate  formation  of  the  azo- 
compound  takes  place  very  slowly.  Caustic  soda  acts 
better,  and  ammonia  most  rapidly. 

Colour  reactions  in  acid  solution  were  produced  by 
immersiug  the  wool,  previously  treated  with  naphthol- 
sulphonic  acid,  in  an  acidified  solution  of  sodium  nitrite ; 
the  wool  assumed  the  same  light  yellowish-brown  shade 
that  would  be  caused  by  boiling  with  a  2  per  cent,  solution 
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of  nitrosonaplitlml.-iilphDiiic  acid.  After  washing,  the  yarn 
was  boiled  with  a  slijjhtly  acid  solution  of  ferrous  sulphate, 
and  thereby  coloured  preen  (Naphthol  p-een  of  Cassella). 

Xaplithioiiic  acid  is  fixed  by  wool  both  in  aeid  and 
alkaline  solution.  The  «ool  is  coloured  a  dirty  yellow- 
red,  even  if  the  purest  crystallised  product  be  employed, 
vhich  points  to  a  decomposition  of  the  acid.  But  the 
change  it  undergoes  must  be  slight,  as  after  diazotising 
on  the  fibre  an  alkaline  solutiou  of  0-naphthol  dyes  the 
tro<il  the  shade  of  roetrellin.  The  property  of  combining  so 
readily  with  wool  is  not  shared  by  all  bodies.  Thus 
sulphanilic  acid  is  only  absorbed  in  concentrated  solutions. 
This  new  method  of  dyeing  is  of  no  technical  importance, 
and  the  nuthor  docs  not  intend  to  prosecute  his  researches 
further. 

G.  H.  Hurst  has  recently  stated  that  on  boiling  cotton, 
wool,  or  silk  with  benzidine  sulphate,  and  then  precipitating 
the  solution  with  barium  chloride,  he  obtains  almost  all  the 
sulphuric  aciil  contained  in  the  sulphate,  whence  he  con- 
cludes that  benzidine  has  united  with  the  fibre.  It  is  obvious, 
however,  that  in  either  case,  whether  the  benzidine  remained 
in  solution  or  not,  he  must  have  found  the  same  quantity  of 
salphuric  acid. — A.  H. 


YI.-DYEINa,  CALICO  PRINTING,  PAPER 
STAINING,  AND  BLEACHING. 

Progress  in  the  Colour  Ma  nufactnriiKj  and  Dyeing  Industries, 
H.  Krdmann.     Cheni.  Ind.  12,  124— 12C. 

This  is  a  report  upon  the  advance  made,  during  the  second 
half  of  the  year  1888,  in  the  technology  of  colour 
manufacturing,  dyeing,  and  calico  printing. 

Kegarding  the  azo-dyes,  it  is  stated  that  an  application  in 
dyeing  has  been  found  for  Carminaphte  (j8-naphthylamine- 
azo-0  naphthol),  which  hitherto  has  been  used  solely  for 
making  lakes  or  varnish  stains.  As  the  colour  is  easily 
removed  from  the  fibre,  Gilliard,  Monnet,  and  Cartier  are 
selling  the  dye  for  the  purpose  of  colouring  woolien  yarns 
which  are  to  be  woven  with  yams  of  a  different  twist,  the 
various  threads  being  then  easily  distinguished.  The 
colour  disappears  on  the  fabric  being  heated  above  80"  C. 

In  contrast  to  this  dye,  on  the  other  hand,  certain 
azo-dyes  exhibit  a  high  degree  of  resistance,  for  example, 
the  dye  (sodium  salt  of  naphthionic-acid-azo-^-naphthol- 
disulphonic  acid),  known  under  the  names  of  Fast  Ked  D, 
Bordeaux  S,  Amaranth,  and  Azo  Acid  Kubine,  is  character- 
ised, even  in  its  most  delicate  shades  of  pink,  by  its  great 
resistance  to  light. 

The  demand  for  the  tetrazo  substantive  cotton  dyes  still 
increases.  Their  use  in  the  dyeing  of  pure  and  mixed 
woollen  goods  is  extending,  as  shades  fast  to  milling  are 
obtained  on  the  animal  fibre.  The  dyes  have  also  been 
recommended  for  dyeing  cotton  hosiery  and  paper  pulp 
(this  .Journal,  1888,  843).  In  consequence  of  the  extra- 
ordinary success  of  these  dyes,  endeavours  are  being  made 
to  substitute  new  bases  for  benzidine,  tolidine,  anisidine, 
&c. ;  Kalle  and  Co.,  for  example,  patenting  diamidotolan, 
IIjN.C'sH,  C:C.Cr,Il4.NH.„  and  A.  1'".  Poirrier  and  D.  A. 
Rosenstiehl,  diaiuidohenzil,  HjN . CsHj .  CO . CO . C '5II,, .  N  iL. 
The  compound  of  diamidobenzil  with  a-naphthylauiine  can 
be  again  diazotised  and  combined  with  a  naphtholsulphouic 
Bcid.  It  is  doubtful  whether  the  diamines  mentioned  above 
can  be  prepared  on  an  industrial  scale.  Other  substantive 
dyes,  whose  natures  have  not  yet  been  completely  made 
out,  have  been  prepared.  The  Mikado  Brown  of  Leonhardt 
and  Co.  is  made  by  reducing  /3-nitrotoluene  sulphonic  acid 
in  alkaline  solution  with  pyrogallol,  gallic  acid,  tannic 
acid,  sumac,  &c.,  wheu  a  mixture  of  bodies  is  obtained, 
which  dyes  unmordanted  cotton  brown.  Mikado  Orange 
is  also  made  in  several  shades.  This  dye  is  recommended 
for  dyeing  pure  and  mixed  silk  and  for  calico  printing,  on 
account  of  its  fastness  to  light  and  soap  ;  it  has  the 
peculiarity  of  not  possessing  any  affinity  for  wool. 

Of  more  importance  is  the  discovery  of  a  new  class  of 
sabstantive   dyes    which   contain  sulphur  in   combination  ; 


the  "I'rimuline"  of  Brooke,  Simpson,  and  Spiller,  Dahl 
and  Co.'s  "  Chromogen,"  and  Geigy's  "  Poiyehromine  "  are 
of  this  class.  Primulinc  is  not  an  azo-dye,  but  a  diazotisa- 
ble  primary  amine.  f)n  dry  distillation  it  yields  thio- 
p-toluidine.  Very  similar,  therefore,  if  not  indeed  identical, 
is  the  sodium  salt  of  thio-;>-toluidinesiiIphonic  aeid  patented 
by  Dahl  aiul  Co..  which,  like  primuline,  dyes  a  bright  yellow 
on  unmordanted  cotton.  The  yarn  dyed  )ellow  anil  rinsed 
is  worked  in  a  diazotisiiig  bath  of  nitrite  of  soda  strongly 
acidulated,  and  then  in  dilute  alkaline  baths  of  the  naplithols 
or  naphthol-snlphonic  acids,  when  deep  red  (ingrain  red) 
shades  arc  produced  ;  the  hydrochlorides  of  o-naphthylumine 
an<l  »i-phenylenediamine  give  brown,  while  ;8-naphthylamine 
and  /3-naphthyIaminesulphonic  acids  give  yellow-reds  and 
oranges ;  the  shades  are  fast  to  milling  and  fairly  fast  to 
light. 

To  the  Badische  Anilin  und  Soda  Fabrik  is  due  the  honour 
of  introducing  the  derivatives  of  m-amidophenol  as  dye- 
stulfs.  The  phthalei'ns  or  rhodaiuines  of  this  group 
surprised  those  iuterested  by  the  delicacy  and  fastness  of 
their  shades,  and  now  anotlier  member,  Nile  Blue,  is  much 
admired  for  its  beauty  and  [lurity  of  tint.  This  dye  belongs 
to  the  oxazines.  It  is  maimfactured  from  nitroso-dimethyl- 
(or  diethyl-)  m-amidophenol  and  naphthylamine,  and  has 
the  constitutional  formula — 

1I„NC,„H5<^  /^CeH3N(CH3)2CI. 


It  dyes  cotton  mordanted  with  tannic  acid  and  tartar 
emetic,  and  surpasses  methylene  blue  in  brightness  of  shade. 
Another  rival  of  Methylene  Blue  is  K.  Oehler's  Kthylene 
Blue.  It  differs  from  Methylene  Blue  in  possessing  less 
resistance  to  steaming  and  treatment  with  alkalis,  proper- 
tics  due  to  its  containing  some  of  the  Methylene  Azure 
described  by  Bernthscn. 

Amongst  the  Indulines  the  Paraphenylene  Blue  of  Dahl 
and  Co.  is  much  heard  of.  The  most  valuable  property 
of  this  dye  is  that  it  can  bo  darkened  on  the  fibre  by 
oxidation  with  chromic  acid,  the  shades  so  produced  being 
exceedingly  fast. — E.  B. 


PATENTS. 


Improved  Machine  for  Dyeing  Yarns.  T.  Wolstenhohne, 
Camden,  New  Jersey,  U.S.A.  Eng.  Pat.  2060,  February  5, 
1889.     ed. 

A  DVK-TANK  of  suitable  shape  and  construction  is  pruvided 
on  its  outside  with  a  main  driving  shaft.  At  each  end  of 
the  shaft  there  is  fixed  a  crank  arm  pivotally  connected 
by  rods  with  beams  mounteil  so  as  to  swing  on  top  of  the 
tank  at  each  end.  The  inner  ends  of  the  beams  support  a 
yarn-stick  frame  in  such  a  manner  that  the  frame  can  be 
easily  attached  to,  or  detached  from,  the  same. 

The  frame  is  preferably  rectangular  in  shape,  and  in  the 
upper  part  of  it  longitudinal  beams  are  placed  to  hold  the 
yaro-sticks,  which  rest  in  notches  in  the  beams.  The  lower 
part  of  the  frame  is  provided  with  beams  which  slide 
vertically,  and  which  have  notches  in  them  for  receiving 
yarn-sticks. 

The  hanks  of  yarn  are  placed  on  the  .sticks  and  then 
on  the  frame  whilst  the  latter  is  out  of  the  tank.  Then 
the  frame  is  lowered  into  the  tank,  and  an  up  and  down 
swinging  motion  imparted  to  it  by  the  mechanical  arrange- 
ments which  are  described  in  detail  in  the  specification, 
with  drawings. — E.  B. 


Improcements  in  Sanitary  Materials  or  Preparations  for 
Preventing  the  Decomposition  and  Deterioration  of  Sizes 
ami  similar  Finishts  for  Fabrics  and  the  lihe^  and  for 
{inventing  the  Access  of  Infectious  DiseaiC.  K.  Haunau, 
Glasgow.  Eng.  Pat.  31.59,  February  22,  1889.  4d. 
See  under  XVIII.  C.,page  4U. 
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VII.-ACIDS,  ALKALIS,  AND  SALTS. 

On  Existing  Tables  for  Aqueous  Sobitions  of  Ammo/da  at 
Different  Specific  Gravities.  H.  Griiueberg.  Chem. 
lud.  12,  97—100. 
The  p-owiiij;  application  of  ice-machines  has  created  a 
large  trade  in  concentrated  solutions  of  ammonia.  The 
tables  of  Qre  and  Carius,  which  are  mostly  used,  differ  so 
widely  as  to  be  no  longer  suitable  foi'  trade  purposes,  and 
the  present  investigation  was  undertaken  with  a  view  of 
suiiplying  the  urgently-felt  want  of  moie  trustworthy  tables. 
The  analytical  determinations  were  |)erformed  partly  by 
estimating  ammonia  as  ammonio  -  platinum  chloride,  and 
partly  by  titration,  the  former  method  proving  more 
accurate  than  the  latter.     I5oth  Davy  and   IDalton  at  one 


time  investigated  the  same  subject,  and  stated  their  results 
in  a  tabulated  form.  However,  they  overlooked  the  fact 
that  an  alteration  of  volume  takes  place  in  mixing  concen- 
trated solutions  of  ammonia  with  water,  and  their  results 
are  therefore  wrong.  Ure  and  Meissner  took  the  alteration 
of  volume  into  consideration,  and  although  their  table 
approaches  more  nearly  to  actual  facts,  their  analytical 
determinations  lack  the  accuracy  required  at  the  present 
day.  Carius  and  Wachsmuth  later  on  tried  to  improve  on 
I  the  work  of  their  predecessors,  but  they  unfortunately 
worked  at  different  temperatures.  The  latest  investigation 
is  published  by  Lunge  and  Smith  in  1883.  In  the  higher 
degrees  of  concentration  their  results,  which  were  calculated 
by  interpolation,  lie  between  those  of  Carius  and  Wachs- 
muth, whereas  Griineberg's  figures,  obtained  by  actual 
analyses  with  platinum  chloride,  agree  with  those  of 
Wachsmuth.     Griiueherg's  table  is  as  follows  :  — 


Specific  Gravity 
at  lo"  U. 

Ammonia. 

Percentage  by 

Weight. 

Specific  Gravity 
at  15°  C. 

Ammonia. 

Percentage  by 

Weight. 

Specific  Gravity 
at  16°  C. 

Atnmonia. 

Percentage  by 

Weight. 

0-990                                    2-15 
0-9M                                 6-10 
0-950                                  12-51 
0-926                                  19-60 

0-916 
0-910 
0-900 
0-890 

22-50 
2-t-M 
27-70 
31-40 

0-885 
0-882 
0-880 

33-50 
34-80 
36-60 

CoJiFAKATivE  Table  of  the  1'eeoentaoe  of  Ammonia  in  Aqueous  .Solutions  of  Ammonia  at  different 

Sfecific  Gravities. 


Specific 
Gravity. 

Davy. 

Dalton. 

Ure. 
15-55°  C. 

Carius. 
11°  C. 

Wachsmuth. 
12°  C. 

Smith. 
14°  C. 

Gruneberg. 
16°  0. 

Differences. 

0-880 

30-90 

■• 

•• 

34-72 

•• 

36-50 

2-10 

0-886 

29-50 

•■ 

36-65 

32-91 

•• 

33-40 

2-00 

0-890 

28-25 

21-7 

28-10 

33-35 

31-16 

•• 

31-40 

1-90 

0-895 

27-16 

27-10 

31-10 

29-13 

30-35 

29-60 

1-80 

0-900 

26-00 

22-2 

•28-50 

29-00 

•27-73 

28-10 

•27-70 

1-70 

0-905 

25-10 

25-10 

27-10 

26-09 

-26-45 

-26-00 

1-60 

0-910 

•21-00 

19-3 

2S-75 

25-20 

21-49 

24-40 

21-40 

1-55 

0-915 

■22-60 

22-15 

23-10 

22-91 

22-95 

22-85 

1-56 

0-9-20 

21-10 

17-1 

21-00 

21-70 

21-34 

21-60 

21-30 

1-50 

0-925 

19-65 

19-10 

20-00 

19-81 

20-25 

19-80 

1-45 

0-930 

18-25 

15-1 

17-85 

18-10 

18-20 

18-70 

18-35 

1-45 

0-935 

16-85 

16-30 

16-85 

16-70 

17-15 

16-90 

1-16 

0-9« 

13-50 

12-8 

11-80 

15-10 

16-29 

15-60 

15-13 

1-16 

0-915 

U-15 

•• 

13-83 

13-95 

13-84 

11-20 

11-00 

1-10 

0-950 

12-75 

10-5 

12-00 

12-55 

12-13 

12-70 

13-60 

1-10 

0-956 

11-10 

10-70 

11-20 

11-03 

11-30 

11-20 

1-10 

0-900 

10-10 

8-S 

9-60 

9-80 

9-70 

9-85 

9-80 

1-40 

0-065 

9-55 

•• 

8-30 

8-55 

8-35 

8-60 

8-40 

1-35 

0-070 

9-50 

6-2 

7-10 

7-20 

7-02 

7-10 

7-05 

1-30 

0-975 

6-90 

6-00 

5-77 

5-80 

6-75 

1-26 

0-oso 

•• 

1-1 

1-76 

1-80 

4-53 

4-60 

4-50 

1-20 

0-9S5 

3-60 

3-60 

S-30 

3-40 

3-30 

1-16 

0-990 

2-0 

2-35 

2-10 

2'10 

2-20 

2-16 

1-10 

0-995 

•• 

1-20 

1-20 

1-05 

1-10 

1-05 

1-06 

1-000 

•• 

0-0 

0-00 

0-00 

0-00 

0-00 

0-00 

._  ^0 
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As  already  mentioned,  the  different  tables  cannot  be 
exactly  compared  with  each  other  owing  to  the  different 
temperatures  used  by  the  various  iiivestijralors,  anil  to 
different  statements  referring  to  varyin>r  percentages  and 
specific  gravities.  Carius'  table,  for  instance,  states  specific 
gravities  with  uniformly  increasing  percentages,  whereas 
Wachsmuth's  table  states  perceutnges  with  proportionally 
increasing  specific  gnwities.  A  more  convenient  and  more 
general  comparison  between  the  different  results  is  obtained 
bv  representing  them  graphically,  as  shown  in  the 
diagram. 

In  conclusion,  a  strange  and  littlc-known  phenomenon 
is  mentioned,  which  nu»y  be  observed  on  neutralising  an 
ammoniacal  solution  with  acid.  If  litmus  solution  be  used 
as  an  indicator,  it  appears  that  there  is  a  diffciciice  wbolhcr 
the  acid  is  added  to  the  ammonia  or  wlictlicr  ammonia  is 
added  to  the  acid.  If  a  standard  acid  solution  be  added  to 
ammonia,  the  litmus  solution  indicates  the  ueutral  point 
sooner  than  if  ammonia  be  added  to  the  .same  standard  acid. 
The  use  of  litmus  solution  as  au  indicator  with  ammoniaeal 
solutions  is  therefore  unsafe;  red  litums  |iapcr  acts  more 
satisfactorily,  whereas  metbyl-oran;;e  can  be  highly  recom- 
memU'd. — S.  II. 


On  Magnesium  Chloride.    K.  W.  .lurisch.     Chcra.  Ind.  12, 
100—103. 

This  article  is  a  criticism  of  Eschellmann's  paper  (this 
Journal  1889,  190 — 19.3),  which  according  to  Jurisch 
contains  several  mistakes.  Eschellmann's  calculations  are 
somewhat  false,  and  therefore  cause  wrong  conclusions. 
The  right  method  of  calculation  is  thus  : — If 

W  =  grms.  of  water  in  magnesium  chloride  used, 

C  =  grms.  of  chlorine  driven  off  as  hydrochloric  acid, 

G  =  loss  of  weight  in  grms., 

X  =  grms.  of  water  driven  off  undecomposed, 

y  =  grms.  of  water  in  residue, 

and  if  the  decomposition  of  magnesium  chloride  by  means 

of  steam  take  place  according  to  the  equation — 

MgCU  +  11,0  =  MgO  +  2  IICl, 

so  that  18  grms.  of  water  are  decomposed  for  every  71  grms. 

of  chlorine  liberated,  we  obtain  the  following  equations  :  — 

J     n                    r-         2  C         _    .    73  C     _  _         ^         73  C 
I.  G=x+C  


•^*'=x  +  '"'orx=G 


II.  W  =  X  +  y  +  ^^. 

If  we  substitute  the  value  of  x  into  the  equation  II.,  then 

.V  =  W  -  G  +  '=  °. 

The  author  further  objects  to  Eschellmann's  statement  of 
the  formation  of  a  distinct  chemical  compound  of  the 
formula  2  MgO. 4  MgCU  +  3  HoO,  if  magnesium  chloride 
be  heated  between  250'^  and  350°  C.  The  mass  is  not  a 
chemical  compound  at  all,  but  a  mixture,  the  composition 
of  which  agrees  only  temporarily  with  that  formula.  As  a 
matter  of  fact,  another  of  Pischellmann's  experiments  gives 
a  body  which  has  the  fomnila  3  MgO. 7  MgCl,  +  4  11„0. 
Eschellmann's  calculation  of  the  cost  price  of  potassium 
chlorate  is  also  open  to  objection,  as  he  takes  no  cogni- 
sance of  the  fact  that  the  price  of  hydrochloric  acid  is 
subject  to  fluctuations. 


In  reply  to  these  remarks,  Eschellniann  admits  liis 
mistake  as  to  calculatiim,  but  shows  that  the  mistake  is  so 
small  as  to  alter  his  results  only  in  the  first  decimal  place. 
So  shght  a  mistake  cannot  upset  his  conclusions,  lie  yet 
maintains  the  formation  and  existence  of  a  chemical  com- 
pound of  the  formula  2  MgO.4  ilgCI.,  +  3  H;0.  It  is 
not  permissible  to  take  one  experiment  out  of  a  large 
number  and  bring  it  forward  as  an  argument  against  the 
formula.  In  investigations  of  this  kind  every  experiment 
must  be  considered  when  drawing  conclusions  therefrom. 
Schloesing,  in  treating  magnesium  oxycliloride  with  dry 
hydrochloric  acid,  obtained  a  body  of  a  similar  composi- 
tion, and  if  magnesia,  which  contains  small  quantities  of 


potassium  chloride,  be  chlorinated  at  high  temperatures, 
the  chloriiuition  is  arrested  as  soon  as  a  body  of  the 
formula  MgO. 2  MgCl.j  is  formed.  All  these  facts  speak  in 
favour  of  ICscbelliuann's  view.  He  still  holds  his  calculation 
of  the  cost  price  of  potajsium  chlorate  to  be  thoroughly 
correct,  and  thinks  .lurisch's  recommendation  of  manufao- 
tniing  potassium  chlorate  by  the  llurlcr-Deaeon  process 
altogether  impracticable.  In  the  latter  case  33A  tons 
of  liyilrochloric  acid,  containing  as  impurities  copper, 
arsenic,  iron,  chlorine,  and  sulphuric  acid,  would  be 
recovered  as  a  byproduct  for  every  ton  of  potassium 
chlorate,  and  it  is  not  an  easy  matter  to  find  a  regular  sale 
for  such  large  ijuantities  of  au  impure  acid. — S.  II. 


On   the   Solnlnlitij    iif  Salts.     II.    Le    Chatelier.     Compt. 
Kend.  108,  565-567. 

RoozBDOOM  ha.s  stated  that  at  a  given  temperature  the 
same  salt  may  have  two  distinct  coefficients  of  solubility 
Thus,  he  maintains  that  the  hydrate  of  calcium  chloride, 
CaCU  .  6  IL,0,  at  temperatures  below  it  smelting  point, 
30-2°,  presents  a  curve  of  solubility  formed  of  two  distinct 
branches,  which  unite  at  the  melting  point  of  the  hydrate. 
The  author  shows  that  the  above  is  opposed  to  the  general 
laws  of  chemical  equilibrium  formulated  by  himself  on 
different  occasions.  Were  Roozeboom's  conclu-sions  correct, 
the  heat  of  dissolution  would  have  to  be  infinite,  which, 
of  course,  is  out  of  the  question.  Actually,  the  curve  shows 
an  angular  point,  but  this  is  due  to  the  existence  of  two 
curves,  which  meet  at  the  melting  point  of  the  salt.  One 
represents  the  solubility  of  the  hydrate  CaCl„  .  6  IIjO,  in 
water,  the  other  a  mutual  solubility  of  the  same  hydrate 
and  the  anhydrous  salt,  or  one  of  its  lower  hydrates. — A.  R. 


PATENTS. 


Improvements  in  the  Manufacture  of  Chromates.     W.  J.  A. 
Donald,  Glasgow.     Eng.  Pat.  5086,  April  5,  1888.     4(/. 

In  the  manufacture  of  chromates  from  chrome  ore,  a  waste 
product  is  obtained,  commonly  called  chrome  waste,  which 
contains  about  60  to  7u  per  cent,  of  lime  and  up  to  5  per 
cent,  of  chromic  oxide,  which  has  escaped  decomposition  in 
the  chrome  furnace.  The  inventor  has  found  that  by 
roasting  this  waste  residue,  it  may  be  repeatedly  used  in  lieu 
of  fresh  lime  in  making  up  the  charges  for  the  chrome 
furnace.  Thus,  all  the  chromium  compounds,  along  with 
any  alkalis  contained  therein,  are  practically  recovered,  and 
contribute  materially  to  the  economy  of  the  process. — S.  H. 


Improvements  in  Means  to  be  Emplotjed  iji  the  Production 
of  Solutions  Containing  Sulphurous  Acid  or  its  Salts. 
I.  S.  and  J.  T.  MeDougall,  Cbadderton.  Eng.  Pat.  .5212 
April  7,  1888.     Ud. 

The  object  of  this  invention  is  to  effect  the  absorption  of 
sulphurous  acid  by  a  solution,  the  gas  not  being  under 
pressure.  This  is  accomplished  by  couveying  the  sul- 
phurous acid  gas  through  a  series  of  closed  oblong  vessels, 
which  are  fixed  in  a  horizontal  or  inclined  position,  sup- 
ported in  such  a  manner  that  they  can  be  rotated.  The 
diagram  shows  in  plan  an  apparatvis  arranged  according  to 
this  invention.  A  are  three  rotary  vessels  and  A-  one 
stationary  vessel.  Attached  to  the  interior  of  the  ves.sel  A 
are  projections  a,  intercepted  by  transverse  partitions  a-, 
with  central  apertures  «•',  to  allow  of  the  passage  of  the  gas 
and  liquid  through  the  vessel.  These  projections,  as  they 
move,  carry  with  them  a  portion  of  the  liquid  and  .shower  it 
upon  the  gas,  whilst  the  transverse  partitions  prevent  an 
immediate  flow  of  the  liquid  from  one  end  to  the  other.  The 
level  of  the  latter  is  such  as  to  leave  a  passage  for  the  gas 
above  the  Hquid.  D  are  connecting  pipes  for  the  passage 
of  the  gas  and  liquid  from  vessel  to  vessel.  The  liquid  to  be 
treated  is  stored  in  the  tank  IT-,  and  its  flow  is  regulated  by  a 
tap.  A  continuous  current  of  sulphurous  acid  enters  the  ap- 
paratus at  E,  and  meets  successively  a  shower  of  liquid  in  the 
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rotatinc;  vessels,  the  liquid,  as  will  be  noticed,  trSTelling  in 
a  direction  opposite  to  the  current  of  the  gas,  and  when  it 
leaves  the  apparatus  is  obtained  in  a  condition  most  highly 
saturated  with  the  pas.  The  course  of  the  gas  is  shovrn  by 
the  dotted  arrows,  and  of  the  liquid  bv  the  full  arrows. 

'  — S.  H. 

ImpTOvements  in  the  Production  of  Alkalis  and  Alkaline 
Salts  from  the  Slag  resvliing  from  the  Manufacture  of 
Ingot  Iron  and  Steel.  T.  Twynam,  LoLdon.  Eng.  Pat. 
5386,  April  11,  1888.     6rf. 

See  under  X.,  page  399. 


Manufacture  of  an  Ammonia  Carbonate  applicable  as 
Baking  Powder.  R.  E.  Chatfield,  Sewardstone.  Eng. 
I'at.  6151,  April  25,  1888.     6d. 

Ammonia  is  first  prepared  by  heating  ammonium  sulphate 
with  magnesia  in  excess,  to  240°  F.  The  ammonia  passes  off, 
and  is  "  condensed  in  aqueous  solution."  Carbonic  acid  gas, 
in  the  proportion  of  19  parts  to  17  parts  of  gaseous  am- 
monia, is  then  admitted  into  the  vessel  containing  the 
aqueous  ammonia,  and  the  whole  allowed  to  crystallise. 
The  crystals  are  then  treated  with  a  further  quantity  of 
carbonic  acid  gas,  when  they  become  friable  and  inodorous. 
— S.  G.  R. 

Process  for  the  Conversion  of  Chloride  of  Calcium  into 
Chloride  of  Magnesium  and  Carbonate  of  Lime  by  Means 
of  Oxychloride  of  Magnesium  and  Carbonic  Acid. 
G.  Borsche  and  F.  Briinjes,  Leopoldshall-Stassfurt,  Ger- 
many.    Eng.  Pat.  7046,  May  11,  1888.     id. 

Burnt  or  precipitated  magnesia  is  treated  with  magnesium 
chloride  to  fonu  the  oxychloride.  This  is  then  mixed  with 
the  chloride  of  calcium  liquors  and  carbonic  acid  gas  passed 
in  with  the  formation  of  calcium  carbonate  and  magnesium 
chloride  — S.  G.  R. 


Improvements  in  the  Construction  of  Apparatus  for 
Making  Bisulphites  or  other  Compounds  used  in  the 
Treatment  of  Wood  Pulp  and  other  Fibrous  Materials 
and  the  like.  I.  S.  and  J.  T.  McDcmgall,  R.  K.  Hartley, 
and  T.  Sugden,  Oldham.  Eng.  Pat.  7060,  May  11, 
1888.     llrf. 

Thk  object  of  this  invention  is  the  absorption  of  sulphurous 
acid  by  a  solution,  without  using  a  contrivance  for  forcing 
the  gas  through  a  depth  of  liquid.  A  series  of  vertical  towers 
is  provided,  as  to  interior  arrangement,  with  perforated  plates. 
These  towers  are  made  with  coned  bottoms  terminating  in 
pipes,  which  are  fitted  with  a  pumping  device.  The  pipes 
extend  upwards,  and  open  into  the  top  of  the  tower.  The 
solution  to  be  treated  is  run  into  the  coned  part  of  the  last 
tower,  and  the  pump  conveys  it  to  the  top,  whence  it 
gradually  descends  through  the  plates  to  the  bottom.  The 
different  coned  bottoms  are  connected  by  pipes,  so  that  the 
liquid  may  flow  from  one  tower  to  the  next.  The  gas  enters 
at  the  bottom  of  the  first  tower,  and  after  rising  upwards, 
escapes  from  the  top  to  the  bottom  of  the  next,  and  so 
orth.  The  gases  and  liquids  are  thus  passed  in  opposite 
directions,  the  number  of  towers  being  regulated  according 
to  the  degree  of  saturation  required. — S.  H. 


Improvements    in    Metallic    Drujns,    and    Lids    therefor. 
R.  Jackson,  Kainhill.    Eng.  Pat.  7317,  May  17, 1888.    6d. 

A  DEUM  for  containing  caustic  soda  or  other  like  substances 
has  an  aperture  in  the  drum-head  having  inward-turned 
edges.  The  Hd  is  made  with  one  or  more  projecting  clips 
and  guide-pieces,  by  which  it  is  readily  and  securely  applied 
to  the  drum  head.  The  lid  has  also  an  aperture  on  one 
side  for  the  insertion  of  a  wrench,  by  which  it  may  be  easily 
prised  off, — E.  S. 
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Tmprovemmli  in  or  relating  to  the  Manu/actwe  of  Vinegar. 

E.  Barbo,  Paris,  France.     Eng.  Put.  17,549,  December  1, 

1888.  llrf. 
The  invention  consists  of  apparatus  for  aiitomatioiilly  {ced- 
ing the  acctifyinj;  arrangement  with  licpior  at  intervals  by 
means  of  feed  vcs.sels  contuinin<;  siplions  brought  into  action 
by  the  perioilical  compression  or  rarefaction  of  air.  For 
details,  the  specification  and  four  sheets  of  drawings  must 
be  referred  to. — J.  M.  H.  M. 


Improvements  in  Apparatus  for  Evaporating  Brine,  and 
fur  similar  Purposes,  H.  H.  Lake,  London.  From 
.).  M.  Duncan,  Silver  Springs,  Wyoming,  U.S.A.  Eng. 
Pat.  785,  January  16,  1889.     Sd. 

See  under  L,  page  SSO. 


PATENTS. 


A  Special  Disposilioti  of  Furnace  fir  Auncaliny  Thick 
Plate  Glass  by  letting  It  Cool graduully  and  hy  Aiinealinc/ 
it  with  Gas  Heat.  D.  Giiles,  Marches-les-lJames,  Bel- 
gium.    Eng.  Pat.  1449,  January  31,  1888.     8d. 

Thk  annealing  furnace  is  a  construction  of  masonry  about 
97  ft.  long  ami  of  a  width  regulated  by  the  length  of  the 
plates  to  be  annealed.  These  latter  are  introduced  direct 
from  the  casting  table  into  one  end  of  the  furnace,  wliich 
may  be  heated  by  special  fires  (gas  or  othenvise)  or  by  the 
waste  heat  from  the  melting  kilns.  Plates  of],  in.,  .5%  in., 
i  in  thickness  can  be  annealed  in  1, 1",  and  2  hours  respec- 
tively .—A.  R.  D. 


Improvements  in  the  Manufacture  nf  Salts  of  Alumina. 
E.  Augc,  MontpeUicr,  France.  Eng.  Pat.  1189,  January 
22,  1889.     4d. 

Thk  object  of  this  invention  is  the  manufacture  of  salts  of 
alumina  free  from  iron.  Einely-pulvcriseil  bauxite  is  treated 
with  sulphuric  acid.  After  the  reaction  is  finished,  usually 
after  five  hours,  tlie  mass  is  diluted  with  water  and  run 
off  into  a  settling-tank.  If  the  whole  of  the  iron  be  not 
converted  into  peroxide,  some  oxidising  agent  is  added. 
It  is  important  that  no  free  sulphuric  acid  be  present.  A 
certain  quantity  of  bauxite,  such  as  that  employed  in  the 
first  stage,  is  then  introduced  into  the  aluminium  sulphate 
solution,  along  with  some  potassium  salt,  "  the  quantify 
being  regulated  according  to  the  (luantify  of  iron  to  be  pre- 
cipitated." The  solution  is  energetically  agitated,  allowed 
to  stand  for  a  time,  when  the  iron  is  slowly  eliminated. 
At  the  end  of  about  25  days  the  amount  of  iron  is  quite 
inappreciable.— S.  II. 


YIIL-GLASS,  POTTEEY,  AND 
EAETHENWAEE. 

Turbid  Glass.     F.  Knapp.     Chem.  Zeit.  13,  388. 

NOBWEGIAN  felspar,  when  smelted,  gives  a  glass  which  is 
not  transparent,  while  at  the  same  time  it  does  not  resemble 
milk-glass.  Microscopic  examiiuifion  shows  the  opacity  to 
be  due  to  the  existence  in  the  glass  of  a  large  quantity  of 
small  bubbles.  Hy  mixing  lime  with  the  felspar,  however, 
the  character  of  the  glass  is  conipletelj'  altered,  the  change 
varying  with  the  quantity  of  admixed  lime.  Small  additions 
of  lime  have  the  effect  of  producing  a  clear,  colourless  glass 
perfectly  free  from  bubbles  ;  a  further  addition  produces 
rich  opalescence,  whilst  a  still  further  addition  gives  an 
opaqne  glass  without  opalescence,  but  possessing  a  good 
surface.  These  facts  show,  the  author  points  out,  that  the  | 
milkiness  in  this  glass  is  in  no  way  due  to  phosphates  or 
fluorine  compounds. — T.  L.  B. 


Improved  Manufacture  of  Porous  Surfaces  for  the  Ab- 
sorption of  Liquids  and  Gases.  F.  H.  Glow,  London. 
Eng.  Pat.  4G()9,  Marcli  2G,  1888.     61/. 

Thk  porous  surfaces  are  made  by  coating  gutta-percha 
sheet  with  fine  pieces  of  coke,  pumice,  or  sponge.  The 
pieces  of  coke  or  pumice,  after  being  properlv  sifted,  are 
placed  on  an  iron  plate  heated  to  sueli  a  teinperafure  as  to 
soften  the  gutta-percha  when  pressed  ui>on  it  by  a  pad  of 
leather  or  cloth.  The  particles  of  coke  then  adhere  to  and 
become  embedded  in  the  surface  of  the  gutta-percha  sheet. 
Such  surfaces,  when  saturated  with  a  li(|uid,  are  used  to 
charge  the  air  or  any  gas  brought  in  contact  with  them  with 
the  va]Knir  of  the  lii|ui(l.  When  if  is  necessary  to  carry  on 
the  evaporation  of  the  liipiid  at  a  temperature  which  would 
melt  the  gutta-percha,  the  surfaces  arc  made  of  porcelain  or 
stoneware  coated  with  particles  of  coke  or  pumice II.  .S.  P. 


Improvements  in  the  Manufacture  of  Porous  Artificial 
Stone  for  Use  as  Indestructible  Wirks  or  Hurncrs  for 
Lamps,  or  as  Filter  Partitions  and  the  like.  W.  1). 
Gooch,  F.  II.  Varley,  and  F.  B.  Lidstone,  London.  Kng. 
Pat.  5214,  April  7,  1888.     6rf. 

Tire  ingredients  emi)loyed  to  make  the  porous  stone  may  be 
used  in  the  following  proportions  by  weight  :  — 12  parts  of 
fine  sand,  4  parts  of  asbestos,  1^  parts  of  borax,  2.V  parts  of 
red  lead  or  litharge.  These  proportions  may  be  varied,  and 
clay,  rotten  stone,  emery,  or  corundum  may  be  used  instead 
of  the  sand  and  asbestos,  and  glass  and  suitable  flux  instead 
of  the  borax  and  lead  oxides. 

The  ingredients  are  first  thoroughly  mixed,  reduced  to  a 
fine  powder,  and  then  heated  to  incipient  fusion,  allowed  to 
cool,  ami  again  reduced  to  powder.  This  powder  is  packed 
into  moulds  of  a  suitable  shape  and  heated  to  a  bright  red 
heat.  The  particles  of  powder  are  amalgamated  and  a  stone 
of  fine  texture  and  of  high  degree  of  capillarity  is  produced. 
—II.  S.  P. 

An   Improved  Process  for  Painting  on   Glass,  Porcelain , 
Tin,  and  the  like.     W.  Miehaelson,  London.     Eng.  Pat 
338,  January  8,  1889.     Ad. 

See  under  XIII.,  page  403. 


IX.-BUILDING  MATEEIALS,  CLAYS. 
MOETAES,  AND  CEMENTS. 

Influence  if  Frost  on  Porllniid  Cement.    Bohme.    Mitlheil. 
d.  Kouigl.  techn.  Versuchs.  1889,  43—49. 

Experiments  were  made  on  10  samples  of  cement  in  the 
following  directions:  — 

I.  The  general  properties  of  the  samples.  II.  Their 
strength  in  tension  and  compression,  alone  and  in  ad- 
mixture with  three  times  their  weight  of  normal  sand  after 
seven  and  28  days,  with  and  without  an  exposure  for  a  part 
of  that  time  to  a  temperature  of  —12°  C.  to  —15°  C. 
III.  Their  power  of  enduring  attrition.  Tests  were  made 
on  the  pure  cement  and  on  mixtures  of  1  part  by  weight  of 
the  cement  to  1,  2,  3  and  4  parts  hy  weight  respectively  of 
normal  sand,  all  of  which,  including  the  cement  alone,  were 
subjected  to  the  following  conditions  during  setting:  — 
(o),  exposed  to  moist  air;  (4),  left  24  hours  in  the  air,  then 
transferred  to  water;  (c),  left  24  hours  in  the  air,  then 
exposed  for  20  hours  to  a  temperature  of  —  12°  to  — 15°  C, 
placed  in  water  at  18°  C.  for  four  hours,  again  frozen  for 
20  hours,  thawed  once  more  for  four  hours,  and  left  for  the 
rest  of  their  allotted  time  under  water: 

The  attrition  to  which  they  were  subjected  was  obtained 
by  the  use  of  a  revolving  iron  plate  supplied  with  a  fixed 
quantity  of  emery  powder,  loaded  with  a  constant  weight, 
and  run  for  a  given  number  of  revolutions.  The  results  are 
recorded  in  very  lengthy  tables,  and  the  conclusions  to 
which  they  point  are — 
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(1.)  That  the  chief  effect  of  the  frost  is  to  retard  the 
setting  of  the  cement,  causing  it  to  remain  soft,  and 
reducing  its  tensile  strength  and  resistance  to  compression. 

(2.)  That  this  retardation  has  little  permanent  efiect,  the 
cement  becoming  nearly  equal  to  the  unfrozen  specimens 
after  the  lapse  of  2S  dars. — B.  B. 


PATENTS. 
Improvements  in  certain  Fire-resisting  Materials.     F.  M. 
and  D.  D.  Spence,  Manchester.  Eng.  Pat.  5917,  April  20, 
18S8.     8d. 

The  invention  consists  in  forming  into  solid  compact  cakes 
a  mixture  of  sulphate  of  alumina  or  "  alumino-ferric  " 
(a  commercial  sulphate  of  alumina  containing  a  notable 
proportion  of  ferric  sulphate)  and  sawdust.  These  caiies 
are  to  be  used  for  filling  the  hollow  jackets  of  fire-resisting 
safes,  boxes  and  chests,  the  cavities  of  fire-resisting  doors, 
&c.,  instead  of  the  packing  powder  of  granulated  alum  and 
sawdust  that  is  usually  used. — H.  S.  P. 


Improvements  in  Waterproof  Roofing  Material.  E.  Edwards, 
London.  From  F.  Mever,  Ostritz,  Germany.  Eng.  Pat. 
18,708,  December  21,  1888.  id. 
WovEX  fabric  of  jute,  flax,  or  other  spun  material  is  soaked 
in  a  solution  containing  1  part  of  tungstate  of  soda  and 
10  parts  of  sulphate  of  ammonia  to  100  parts  of  water,  to 
render  it  •'  sulEciently  incombustible."  It  is  then  dried  and 
asphalted  by  passing  through  a  heated  mixture  of  Trinidad 
asphalt,  tar,  oil,  and  sulphur,  in  the  proportions,  by  weight, 
of  1,000  of  asphalt  to  400  of  tar,  10  of  oil  and  3  of  sulphur. 
Any  superfluity  of  asphalt  mixture  is  removed  from  the 
surfaces  of  the  fabric  by  passing  it,  whilst  still  hot,  through 
a  heated  stripping  frame.  It  is  then  sanded  on  both  sides, 
pressed  between  iron  rollers,  and  cut  into  suitably-sized 
pieces. — H.  S.  P. 


X.-METALLUEGY,  MINING,  Etc. 

An  Investigation  of  the  Construction  of  the  various  kinds  of 
Cupolas  that  hare  been  used  for  the  Melting  of  Pig-iron. 
M.  A.  Gouvj',  Jr.  Memoires  et  compte  rendu  des 
travaux  de  la  Societe  des  Ingenieurs  Civils.  Paris,  I8S7, 
723—766. 

This  is  a  long  historical  paper  giving  iUnstrations  and  short 
descriptions  of  a  large  number  of  cupolas,  from  the  early 
"calabash,"  consuming  40  lb.  of  coke  for  every  100  lb.  of 
cast-iron  melted,  down  to  the  modern  forms  of  cupola  with 
a  consumption  of  about  6  to  1.5  lb.  of  coke  for  the  same 
quantity  of  metal.  There  are  43  drawings  in  the  paper. 
Among  the  early  kinds  of  cupolas  were  those  having  super- 
posed tuyeres  for  the  purpose  of  accumulating  large 
quantities  of  iron  for  large  castings,  llodifications  were 
also  introduced  for  the  use  of  a  hot  blast  and  for  the  utilisa- 
tion of  the  waste  heat  at  the  throat  for  producing  the  same. 
These,  however,  have  been  gradually  abandoned  as  it  was 
found  that  no  economy  of  fuel  took  place.  The  hot  blast 
only  served  to  increase  the  temperature  of  the  zone  of 
fusion,  with  the  formation  of  a  larger  quantity  of  carbon 
monoxide  in  the  waste  gases.  Drawings  are  given  showing 
suggestions  as  to  the  position,  shape  and  size  of  the  wind 
box,  from  the  Woolwich  cupola,  in  which  it  surrounded 
nearly  the  whole  furnace  the  air  entering  at  top,  to  that 
which  possessed  simply  an  annular  chest  round  the  tuyeres. 
The  influence  of  the  profile  of  the  furnace  is  next  entered 
into,  and  the  cupolas  of  Gerbardi,  Ireland,  and  the 
St.  Gervais  foundry  are  described,  in  each  of  which  the 
cylindrical  section  is  replaced  by  one  .showing  boshes  and  a 
narrow  crucible  part,  after  the  style  of  the  ordinary  blast 
furnace.  Gerbardi  also  supported  the  upper  part  of  his 
furnace   on  angle  irons  to  facilitate   repairs   to   the   lower 


portions.  Other  improvements  have  been  introdnccd  for  the 
purposes  of  cooling  the  walls,  equally  distributing  the  blast, 
&c.  In  the  Gmelin  cupola,  water  circulates  in  an  envelope 
of  plate  iron  from  the  bottom  to  the  top  of  the  furnace. 
Xiawrence  places,  immediately  above  the  principal  tU3'eres, 
three  rows  of  orifices  of  rectangular  section,  each  row  being 
narrower  than  the  one  below  it,  for  the  purpose  of  obtaining 
an  equal  distribution  of  the  bl.ast.  Bocard  aims  at  the  same 
object  by  a  continuous  slit  round  the  circumference  of  the 
cupola  between  the  upper  part  and  a  movable  crucible. 
Krigar  in  his  early  forms  ensures  regular  distribution  of  air 
by  an  annular  box  with  vertical  rectangular  orifices,  and 
collects  the  melted  iron  in  a  separate  crucible.  Herbertz 
also  employs  an  annular  tuyere  which  can  be  adjusted 
according  to  height  of  fiised  material.  He  also  produces  a 
forced  draught  bv  means  of  an  ejector.  (See  this  Journal, 
1886,451.) 

There  is  an  objection  to  the  Herbertz  cupola  in  the  fact 
that  the  waste  gases  contain  a  large  amount  of  oxygen. 
Analyses  of  gases  from  the  tops  of  Krigar  and  Ireland 
systems  range  from  12  "4  to  16' 5  per  cent,  in  volume  of 
CO;,  2-0  to  11-7  per  cent,  of  CO,  and  oxygen  nil,  while  the 
Herbertz  shows  10-7  to  11'5  per  cent,  of  CO;,  0-0  to  3-4 
per  cent,  of  CO,  and  6-7  to  8'2  per  cent,  of  oxygen,  which 
means  that  37 '7  cubic  feet  of  useless  air  is  drawn  in  for 
every  100  cubic  feet  which  traverse  the  furnace.  Wood- 
ward employs  a  steam  ejector  over  the  centre  of  the  throat 
of  the  cupola  and  has  a  side  charging  hopper,  but  the 
furnace  seems  to  give  irregular  results,  probably  from  the 
same  cause  as  the  Herbertz. 

A  new  form  of  Krigar  cupola  with  a  forced  draught  is 
shown  in  Fig.  1.  This  fiimace  possesses  a  separate  crucible 
for  the  melted  iron,  over  which  part  is  a  chimney 
with  a  steam  ejector,  by  which  the  air  is  drawn  through  the 
tuyeres  downwards,  and  the  products  of  combustion,  passing 
over  the  melted  iron,  keep  up  the  temperature  of  the  metal. 
The  disadvantage  of  this  system  apparently  is  that  the 
charge  is  not  heated  until  it  reaches  the  zone  of  fusion,  but 
on  the  other  hand  it  is  maintained  that  there  is  less  waste  of 
iron  and  that  there  is  less  decarburisation  as  the  metal  is 
not  subjected  to  the  oxidising  action  of  an  ascending  current 
of  air. 

The  next  series  of  furnaces  are  those  which  have  been 
constructed  with  a  view  of  ensuring  complete  combustion 
of  the  carbon.  Voisin  appears  to  have  been  about  the  first 
to  give  attention  to  this  matter.  He  placed  a  second  row  of 
tuyeres  above  the  zone  of  fusion  on  a  level  with  the  height 
at  which  most  carbon  monoxide  was  produced,  with  the  idea 
of  burning  it  into  carbon  dioxide  again,  and  so  creating  a 
second  zone  of  fusion.  Good  results  were  Obtained,  and 
cupolas  on  this  principle  were  built  at  Angers,  and  by 
Hamelius  and  Stewart,  the  latter  of  which  possessed  three 
rows  of  tuyeres,  the  top  row  being  provided  with  regulating 
valves.  But  above  this  second  zone  and  even  the  third,  carbon 
monoxide  becomes  again  formed,  although  to  a  less  extent 
than  before.  To  obviate  this,  Xorris  constructed  a  fiirnace 
in  which  the  tuyeres  were  not  in  a  horizontal  plane  but 
were  placed  in  helical  form  around  the  cupola,  so  that  the 
air  was  introduced  at  diflFerent  heights.  This  arrangement, 
however,  did  not  give  good  results,  and  entailed  a  con- 
siderable loss  of  iron. 

In  the  Greiner  and  Erpf  cupola,  built  somewhat  after 
this  principle,  the  difficulty  seems  to  be  overcome,  and 
further  good  results  appear  to  be  attained.  This  cupola 
possesses  a  horizontal  row  of  tuyeres  near  the  base,  so 
as  to  keep  the  zone  of  fusion  low  as  in  the  usual 
forms,  and  from  5(1  to  60  inches  above  this  commences  a 
series  of  small  tuyeres  arranged  in  a  heUx,  which  termi- 
nates some  distance  higher  up.  These  small  tuyeres 
supply  the  air  to  bum  the  carbon  monoxide  at  different 
levels,  and  the  heat  which  i«  produced,  being  thus 
distributed,  is  insuflicient  to  raise  the  coke  to  a  red  heat 
so  that  no  further  reduction  of  the  carbon  dioxide  takes 
place.  In  the  early  furnaces  these  small  tuyeres  were 
supplied  from  a  helical  wind  box.  The  more  modern  forms 
provide  for  the  regulation  and  control  of  the  blast  through 
them  by  connecting  each  one  separately  by  a  vertical  tube 
with  the  wind  chest  of  the  lower  tuyeres.     Fig.  2  illustrates 
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Fig.  1. 


Fig.  2. 
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this  cupola.  Kach  small  tuyere  possesses  a  plass  baek  by 
meaas  of  which  the  necessity  of  adinittiDj;  air  can  be 
readily  ascertaineil.  The  waste  gases  are  very  cool  and 
contain  very  little  and  sometimes  no  carbon  monoxide. 
There  are,  however,  no  analyses  obtainable.  The  theore- 
tical amount  of  coke  necessary  to  melt  1 00  lb.  of  iron  is 


four  pounds.  An  instance  is  fjiven  in  which  this  cupola 
melted  100  lb.  of  iron  with  three  pounds  of  coke,  the 
apparent  anomaly  being  explained  by  the  fact  that  the 
carbon  monoxide  produced  from  the  coke  required  to  heat 
the  bed  is  utilised.  The  following  table  shows  the 
comparative  results  of  this  system  with  some  others  :  — 


Number  of  charges 

Weight  of  iron  per  charge  in  lb 

Weight  of  coke  per  clmrpe  in  lb 

Coke  for  melt  ing  in  per  cent,  of  iron 

Total  coke  (bed  included)  in  per  cent,  of  iron 


Chisnyoviz  Cupola. 


Old  System. 
Two 

Tuyeres. 


The  oame 

changed  to 

Greiuer 

and  Erpf. 


'Westphalia  Union  Society. 


Common 
Ireland 
Cupola. 


207 

SS2  to  1.102 

71  to  119 

9'46 

12-2S 


13C 

8S2  10  1,102 

22  to  33 

2-80 

C-27 


Mean  of  3 
months. 


9'65 
16'71 


The  same 

changed  to 

Greiner 

and  Erpf. 


Mean  of  7 
heats. 


5'2ii 
9-18 


Greiner 

and  Erpf, 

SQci6t6  dc 

Construction 

a  Prague. 


Greiner 
and  Erpf, 

Fonderie 
de  Schlick, 
Budapest. 


S.5 
3-95 
6-97 


213 

882 

35 

3-88 

8-68 


Gas  cupolas  have  been  constructed  in  various  forms, 
such  as  the  Dnfrcnc  (see  this  .Tournal,  1882,  -111),  which 
is  furnished  with  a  gas  producer  ;  the  liessiui  (see  this 
Journal,  1882,  410),  which  is  a  kind  of  huge  blowpipe, 
and  the  Bramhall,  wherein  the  regenerative  system  was 
suggested  on  the  supposition  that  the  w.iste  gases  were  at 
a  higher  temperature  (ban  they  should  be.  Krigar  patented 
ft  cupola  with  two  shafts,  one  closed  and  containing  coke, 
the  other  open  and  in  which  ihe  pig-iron  is  placed.  The 
air  is  forced  through  the  lower  portion  of  the  closed  shaft 
containing  the  incandescent  coke,  and  rises  through  and 
melts  the  iron  in  the  open  shaft. 

Ililey  adapts  the  gas  producer  to  the  reverberatory  and 
cupola  furnaces  combined  for  the  production  of  open  hearth 
steel.  Fig.  3  illustrates  this  arrangement.  Pig-iron  aiul 
steel    scrap   is   charged   without    any    solid  fuel     into    the 


cupola,  and  is  melted  there  by  the  heat  from  the  rever- 
beratory. The  metal  runs  down  on  to  the  bed  of  this  latter 
and  there  becomes  converted  into  steel.  The  time  of 
open  hearth  operation  is  accelerated  10  per  cent.,  due  to 
the  fact  that  the  oxidation  of  the  carbon  and  silicon  takes 
place  in  the  cupola.  Siemens  mentions  experiments  with 
this  furnace,  in  which  coke  was  charged  into  the  cupola 
with  the  iron,  but  they  were  not  successful  because 
decarburisation  did  not  take  place  in  the  cupola,  but  only 
in  the  reverberatory  under  a  layer  of  slag.  The  consump- 
tion of  fuel  in  the  gas  producer  was  reduced  to  7' 2  per 
cent,  of  the  pig  iron  charged,  and  the  product  per  hour 
^as  two  tons. 

Other  sj'stems  of  cupolas  are  mentioned,  wherein  the 
object  has  been  to  produce  metal  of  a  required  composition. 
The  Batty,  the  Voisin-Bichon,  the  Uerdlitschka,  in   which 


396 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMIOAIi  INDUSTEY.        [Maysi.issg. 


Fig.  3. 


the  regenerative  system  is  proposed,  and  the  Ibhruger 
■where  the  gas  is  directed  downwards  after  the  principle  of 
the  Krigar.  Lastly,  the  Krupp  system,  intended  specially 
for  the  purification  of  iron.  The  iron  mixed  with  oxide  of 
iron  is  melted  in  an  upper  cupola  and  runs  down  into  the 
purifying  cupola,  both  of  which  are  made  of  neutral  bricks. 


with  a  basic  or  neutral  lining.     The  oxide  of  iron  may  or 
may  not  be  mixed  with  lime  or  oxide  of  manganese.     The 
silicon,    manganese,  sulphur  and  phosphorus  are    in  great- 
part  removed.     The  results  obtained  in  a  small  temporary 
apparatus  were  the  following  :  — 


C. 

Si. 

Mn. 

Cu. 

P. 

Impure  Iron 

Per  Cent. 
S-730 

3-000 

3-400 

3-400 

Per  Cent. 
0-470 

0-004 

0-005 

0-003 

Per  Cent. 
3-600 

0-128 

0-210 

0-470 

Per  Cent. 
0-250 

0-260 

0-250 

0-260 

Per  Cent. 
0-600 

1st  trial 

0-1S6 

ond           

0-187 

Srd         

0-210 

" 

The  cinder  obtained  from  one  of  these  contained  PoOj, 
5-28  per  cent.;  MnO,  26-30  per  cent.;  FeO,  41-28  per 
cent.;  SiO.,  17-60  per  cent.;  CaO,  1-46  per  cent;  MgO, 
0-36  per  cent.  ;  and  S,  0-66  per  cent. 

In  conclusion  the  author  states  that  the  rei-nlt  of  this 
study  shows  that  the  lowest  net  cost  of  melting  iron  in  a 
cupola  has   been  obtained  in  the  Greincr  and  Kipf  forms, 


and  further,  that  the  employment  of  blast  heated  by  the 
waste  gases,  the  substitution  of  a  natural  or  a  steam  exhaust 
draught  for  a  pressure  bla.st,  the  injection  of  Tarious  materials 
at  the  tuyeres  or  otherwise  do  not  appear  to  be  attended 
with  economy.  Finally,  the  following  table  is  given,  show- 
ing the  dimensions,  jiarticulars,  working  cost,  &c.,  from 
practical  results  of  .33  diffeieut  cupolas  :. — 


A  CoMPAEisoN  of  Various  Cupolas. 


Designat- 
ing 
Number. 


Kind  and  Location  of  Cupola. 


Dimensions  of  the  Cupolas. 


Useful 
Height. 


Diameter 
of  the 
Shaft. 


Diameter 
at  the 
Zone  of 
Fusion. 


Tuyeres. 


Number. 


Diameter  in 
Inches. 


Charges. 


Iron  per 
Charge. 


Coke  per 
Charge. 


Eoyal  Foundry  at  Gleiwitz 
Eoyal  Foundry  at  Berlin. . 
K.  Marienhiitte  Zwickau.. 
K.  Marienhiitte  Zwickau. . 

Hungary  works 

Magdeburg  works 

Ireland,  cupola  at  Horde. . 
Gerhardi  (Ireland) 


In. 

86-61 


120-86 
110-23 
177-16 
86-61 
185-43 
123-11 


In. 

24-8  to  30-7 

24-8 

31-49 

4S-81 

3(1 -37 

37 '00 

43-30 

37-79 


In. 


86-43 


2 
4 
2 
3 

4  +  4 

4  +  8 
4  +  8 


1  57 
4-04 
4 -(-4 
8-9:! 


J  2-67  1 

(.s-iiy 


Lb. 

380-71 

275-68 

6(16-29 
1.047-14 
1,102-36 

661-42 
1,102.36 

611-18 


Lb. 

86-98 

44-09 

99-21 
166-35 
176-37 

68-4-2 
143-30 

66-11 
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A  OoMFABisoN  OP  Vabious  Cupolas — conlinued. 


DosiRiiut- 

ing 
Number. 


Kind  and  Location  o(  Cupolit. 


Diiucnsiona  of  tlio  Cupolas. 


Usoftil 
Beight. 


Diamoter 
of  the 

Sliaft. 


Diiimeter 
at  tlio 
Zoiio  of 
Fuaioii. 


Tuyeres. 


Number. 


Diameter  in 
Inolies. 


Charges. 


Iron  per 
Charge. 


Coke  per 
Charge. 


10 
11 
H 
IS 
U 
15 
16 
17 
18 

19 
20 
o| 

a 

23 

a 

26 

26 
27 

28 
29 
30 

31 
32 


Portable  cupola  at  Saint  Gcrvais 

Ireland,  at  Boniig's  works 

Krigar,  at  Zwickau 

Krigar,  in  Prussia 

Krigar,  in  Silesia 

Krif^ir 

Ireland,  at  Britaunia  Foundry  . . 

Krigar,  in  Westphalia 

Voisin 

Novers  Foundry 

Foundry  at  Saint  Gcrvais 

Krigar,  at  a  works  in  Saxony. . . . 

Woodward,  at  Liverpool 

Ibbruger,  at  Glciwitz 

ShefBeld,  hot  blast 

Gmelin,  at  Budapest 

Voisin,  at  Pompey,  I 

Voisin,  at  Pompey,  II 

Angers,  Ecolc  des  Artset  Metiers 

Herbert  z,  at  Cologne,  a 

Herbertz,  at  Cologne,  6 

Common  cupola, at  Chisnyoviz.. 

Grciner  &  Erpf,  at  Chisnyoviz. . . 
Greiner  &  Erpf,  at  Budapest. . . . 
Oreiner  i.  Erpf,  at  Prague 


I 
Desiinat- 1 

iiiK  Kind  and  Lo'-ation  of  Cupola. 

Xiiiuber.  i 


1 
2 
S 
4 

5 

C 

7 

8 

9 

10 

11 

12 

13 


Boyal  Foundry  at  Gleiwitz 

Royal  Foundry  at  Berlin 

K.  Marienbutte,  Zwickau 

K.  Marienbutte,  Zwickau 

Hungarj-  works 

Magdeburg  works 

Ireland,  cupola  at  Horde 

Gertaardi  (Ireland) 

Portable  cupola  at  Saint  Gen-ai-* 

Ireland,  at  Borsig's  Works 

Krigar,  at  Zwickau 

Krigar,  in  Prussia 

Krigar,  in  Silesia 


In. 

co-u 

146-90 
181-10 
122-04 
101-43 
137-70 
110 -oi; 
110-I-.7 
179-12 
129  lli 

140-07 
144-49 

ir,o-oo 

4H-09 
157-48 
159-41 

169-44 
167 -« 

110-15 
140-15 
141-73 

141-73 


In. 
03-381 
I   5-40; 

37-00 
37-00 
31-19 

3(rs;i 
20-47 
45-00 
43-30 

33-43 

(17-71) 
i29-62i 

(25-50  ■) 
I  10-15  j 

37-10 
29-92 


(  4>i-u:n 
(  53-93] 

33- «; 
(.■i5-.i;n 

I  37-79/ 

(-27-55) 
129-52J 

•23-02 

35- 13 
35 --13 
27-5.-, 


33-10 
31  -49 


In. 

10-42 


23-02 
30-84 
19-68 
27-00 
29-13 

13-89 


4S-03 


79) 
98  J 

63) 
05  j 


3 

1+8 

3 
4 

2 

20 

1 

4  +  4 

0 

6 

3  +  6 

4  +  8 
30 

4  +  4 


4  +  4 
4  +  4 

1 
1 

2 

2+11 
4+15 
4+4+15 


2-65—2-76 


16-74/1-07 

6-18 
14-17/3-97 


7*87 
0-62  and  0-27 


7-87 
3-llr-l-90 

3-14—1-96 

2aVj-.  =  94-48) 
■    =0-59— 0-78i 


Lb. 
110-23 

1,653-66 

1,102-36 

220-47 

li047-34 

2,240-00 
1,102 -36 

661-43 

1,763-78 
2,204' 73 

1,102-36 

661-43 

1,102-36 


Lb. 

13-22 

110-23 
92-69 
13-22 
77 -W 

167-6S 
79-87 

46-29 

123-10 

160-91 

66-11 

55-11 

169-70 


Large  fragments. 


(I 


f8-45) 
17-48; 


-0-98 


1.10'.! -36 

1,102-30 

1,103-36 

992-13 

992-13 
881-89 
881-89 


65-11 

138-89 
56-11 
99-21 

27-66 
.35-27 
35-27 


Pressure 

01  Bl;ist 

in  Inches 

of  Water. 


Consumption  of  Coke. 


For 
Melting. 


Total. 


Mean 

Product  per 

Hour  in 

Tons. 


Remarks. 


Per  Cent. 
20^0 

10-0 

10-1 

13-8 

16-3 

8-83 

13-11 

10-11 


5  to  7-6 

8-4 

lU-OS 

0-6 

17-71 

7-4 

Per  Cent. 
27-7 

23-0 

19-2 

18-0 

17-02 

16-00 

11-0 

13-5 

13-1.8 

13-U 

13-0 

13-0 

13-0 


2-0 
3-0 


;-76 


2-0 
2-7  to  4-0 


[  From  Le  Calpndrier 
.AUcniancl  "Hiitto." 

^From"Hutte." 

According  to  M.  Mnillard. 
AcconliuK  to  **  Hutte." 

■•According  to  M.  Fchland. 
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A  CoMPAEisoN  OF  VARIOUS  CjJVOLAS— Continued. 


Desitmnt- 

intr 
Number. 


14 
16 
16 
17 
18 
19 
20 
SI 
22 
23 
24 
2S 
IS 
27 
28 
29 
SO 
31 
32 
S3 


Kind  and  Location  ot  Cupola. 


Erigar 

Ireland,  at  Britannia  Foundry  . . . . 

Krigar,  in  "Westphalia 

Yoisin 

Nevers  Foundry 

Foundry  at  Saint  Gervais 

Krigar,  at  a  works  in  Saxony 

■Woodward,  at  Liverpool 

Ibbruger,  at  Gleiwitz 

Sheffield,  hot  blast 

Gmelin,  at  Budapest 

Voisin,  at  Pompey,  I 

Voisin,  at  Pompey,  II 

Angers,  Eoole  des  Arts  et  Metiers  . 

Herbertz,  at  Cologne,  a 

Herbertz,  at  Cologne,  6 

Common  cupola  at  Chisnyoviz  .... 
Greiner  &  Erpf,  at  Chisnyoviz  .... 

Greiner  &  Erpf,  at  Budapest 

Greiner  &  Erpf,  at  Prague 


Pressure 

of  Blast 

in  Inches 

of  Water. 


Consumption  ot  Coks. 


For 
Melting. 


I 


Total. 


9-84 
9-05 
6-49 


24-40 


14-76 


8-CC 
-2-65 
-2-65 


Per  Cent. 
G-0 

8-0  to  9-0 

7-2 

8-0 

6-26 

6-71 

7-3 

6-0 

0-0  to  7-0 
7-6 
9-5 
7-5 

10-4 
6-0 
9-46 
2-8 
3-88 
3-95 


Per  Cent. 
13-0 

10-  to  12- 

12-0 

iro 

W63 
11-28 
9-8 
8-12 
10-0 


11-0 
<l-0 
9-3 

12-7 
9-9 

12-28 
C-27 
0-68 
0-97 


Mean 

Product  per 

Hour  in 

Tons. 


Remarks. 


G-1 
5-6 


4-8 

S-0 

2-6  to  2-8 

4-0 


>  According  to  M.  Kerp^ly. 
According  to  M.  Fehland. 


According  to  M.  Maillard. 


According  to  "  Hiitte." 

(■8-12  per  cent,  appears  to  us  a 
X     little  exaggerated. 

"  Dingler's  Polyt.  Journal. 


1  According 
J     Eiscn." 


Stahl     und 


{.Certificates  of  these  establish. 
(     ments. 


Occurrence  nf  Gas  ni  Iron  Tubes  Jiolhd  hy  the  Manncsmann 
Process.  I'inkcuer.  Mitheil.  d.  Konij,'].  techn.  18H9, 
41—43. 
Bt  the  Mannesmann  process  iron  tubes  are  rolled  from  a 
solid  cylinder  of  the  metal  by  dint  of  forcing  the  surface  of 
the  cylinder  to  increase  so  largely  that  to  supply  the 
necessary  material  rupture  occurs  and  a  cavity  forms  which 
eventually  becomes  the  interior  of  the  finished  tube.  This 
cavity  is  not  vacuous  as  might  be  expected,  but  contains 
gas.  In  order  to  obtain  this  gas  for  analysis,  recourse  was 
had  to  the  apparatus  figured  iu  the  accompanying  block.     It 


— A.  W. 

having  been  ascertained  that  the  tube  to  he  examined  was 
free  from  cracks  by  exposing  it  under  water  to  a  vacuum,  a 
place  on  it  was  filed  nearly  through,  and  the  testing  repeated. 
In  the  figure,  a,  b  is  a  portion  of  a  steel  cylinder  of  such 
radius  as  to  fit  snugly  saddle-wise  on  the  iron  tube  ;  between 
the  two  is  a  piece  of  sheet-rubber  to  make  the  joint  air- 
tight, and  they  are  bound  together  by  rubber  bands,  a,  6 
has  the  upright  tuberf  screwed  and  sweated  into  it,  and  (his 
contains  a  plunger  g  passing  through  a  gland  A,  the  packing 
of  which  consists  of  a  piece  of  rubber  tube.  The  tube  /, 
carrying  a  stop-cock,  serves  to  make  or  sever  connexion 
with  a  mercury  pump.  The  apparatus  being  iu  position,  g 
is  removed,  a  cork-borer  inserted  in  its  place,  and  a  disc  of 
rubber  cut  out  by  it  from  the  sheet  between  a,  b  and  the 
iron  tube  ;  g  is  then  put  back,  the  whole  apparatus  exhausted 
and  left  for  an  hour  to  see  if  it  be  tight.  The  cock  is  then 
closed,  and  the  iron  tube  pierced  by  a  few  blows  on  g.  The 
cock  is  now  cantiously  opened,  the  gas  existing  in  the  iron 
tube  pumped  out,  collected  and  analysed.  The  iron  tube 
is  afterwards  allowed  to  fill  itself  with  air  under  ordinary 
pressure,  its  contents  pumped  out,  measured,  and  its  volume 
thus  ascertained. 

Of  the  two  tubes  thus  examined,  the  first  had  a  volume  of 
104-4  cc.  and  contained  12-51  cc.  of  gas;  the  second,  of 
)23-4  cc.,  and  held  9-11  cc.  of  gas.  After  disproving  the 
existence  of  ciirbon  dioxide,  hydrocarbons,  and  air,  in  the 
gas  from  the  first  tube,  the  experiment  was  spoiled.  An 
analysis  of  the  gas  from  the  second  tube  showed  it  to  consist 
of  !l9-0  per  cent,  of  hydrogen,  and  1  '0  percent,  of  nitrogen. 

The  iron  of  which  the  tube  was  made  contained — 

Per  Cent. 

Carbon 0  -4fi 

Silicon 0-25 

Phosphorus 0-0'22 

Sulphur 2-01 

Manganese 0-23 

Copper Trace 

— B.  B. 
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Nickel  Ores  in  Me  Ural.    M.  Stcnbok.    Ghem.  Zeit.  13, 

430. 
Is  the  ncifchhourhood  of  Ekateriiihiir^,  in  tlu'  rrovinco  of 
I'lTiu,  nn  Hpiile-precn  cliiv  ooiitniiiiiift  nickel  was  loii^  ago 
discovered.  It  coutain.'i  a  ven  pure  ludrated  nickel  and 
mafinesium  silicate,  and  is  free  from  cobalt,  sulphur,  and 
arsenic.  3Sii,iJ(iO  puds  ^  I  pud  =  40  lb.)of  tt\is  ore  have  of  late 
years  been  treateil.  By  the  melallur;;ical  process  a  nickel 
containing  97  per  cent,  of  tlio  pure  metal  may  be  obtained. 
l.arjjo  ipiantities  of  this  ore  occur  in  a  (juartz  vein  which,  it 
is  calculated,  will  certainly  yield  20ii,ouii  puds  of  melallic 
uickel.  Kecent  analyses  by  Huntington  prove  that  the  ore 
from  the  (juartz  vein  contains  about  7  per  cent.,  and  the  soft 
ore  14 — 19  per  cent,  of  niekelous  oxide.  It  is  jiroposed  to 
prepare  the  pure  metal  electrolytically.  Samples  of  the 
latter  have  jjiven  an  excellent  alloy  with  steel  and 
aluminium.  The  alloy  contains  60  per  cent,  of  iron,  liO  per 
cent,  of  nickel,  and  20  per  cent,  of  aluminium. — .V.  U. 


PATENTS. 


Dry  Cottcetib-atlon  of  Antimomi  Ore.     .1.  Heard.     Eng.  and 
Min  Journ.  47,  187—188. 

Aftkr  referring;  to  the  commercial  impossibility  of  concen- 
trating low  grade  stibnite  ores  by  wet  methods,  the  author 
describes  the  results  of  some  experiments  with  one  of 
Paddock'.s  pneumatic  jigs.  (See  Eng.  and  Min.  .lourn., 
1886,  July  3rd.)  In  crushing  the  ore  it  was  found  that  tlu' 
portion  wliich  passed  through  a  60-mesh  screen  required 
no  further  concentration,  and  attention  was  chiefly  confined 
to  the  portion  which  passed  a  24-mcsh  screen,  but  remained 
on  the  60-mcsh.  This  material  contained  I8'27  per  cent. 
of  SbjSj,  and  the  result,  after  working  at  the  rate  of  120 
pounds  per  hour,  showed:  heads,  78-34  per  cent.; 
middlings,  16'54  per  cent. ;  tailings,  7'.')  per  cent. ;  and  the 
respective  quantities  were  as  1:2:. 5.  No  clean  particles  of 
stibnite,  free  from  gangue,  oould  be  discerned  in  the  tailings, 
and  only  3*81  per  cent.,  out  of  the  7'.'i  per  cent.,  was 
present  as  SKSj,  the  remainder  being  there  as  oxide,  which 
could  not  be  expected  to  concentrate.  Much,  however, 
depends  on  the  speed  of  the  machine,  the  pitch,  the  feed, 
&c.,  the  slighcst  variation  in  these  producing  marked 
differences  in  the  results.  The  same  material  worked 
through  at  1,908  pounds  per  hour,  gave  heads,  83  per  cent. 
of  Sbo.S3,  and  tailings,  10  73  per  cent. 

Coarser  material  did  not  work  so  well,  the  portion  which 
passed  a  12-mesh  but  remained  on  the  24-mesh  sieve,  and 
which  contained  14'  12  per  cent,  of  stibnite,  gave  heads  con- 
taining 74 '.53  per  cent.;  middlings,  IH'2G  per  cent.;  and 
tailings,  10  per  cent. ;  rate  of  working  1,500  pounds  per  hour. 

An  experiment  was  made  with  a  limestone  of  sp.  gr.  2  ■  77 , 
containing  10  per  cent,  of  garuet  of  sp.  gr.  3-16;  size 
between  24  and  60-inesh,  and  rate  of  working  930  pounds 
per  hour.  The  heads  contained  49 '45  per  cent,  of  garnet ; 
the  middlings,  8-65  per  cent.;  and  the  tailings,  2-75  per 
cent. 

The  best  results  were  obtained  with  the  ore  which  had 
passed  a  24-mesh  screen,  and  the  best  working  conditions 
for  this  materi.al  were  found  to  be: — machine  running 
340  strokes;  1,460  pounds  per  hour;  stroke,  i-inch  , 
hopper  in  top-hole;  pitch,  7°;  dip,  2°.  The  experiments 
were  abruptly  suspended,  but  the  results  are  considered 
satisfactory,  although  insufficient  to  show  the  cost  of 
working. — A.  W. 


Improvements  relating  to  the  Production  of  Metallic  Com- 
pounds or  Alloys.  J.  Sinclair  and  J.  P.  Smith,  London. 
Eng.  Pat.  2182,  February  13,  18,S8.     6d. 

Tim  patentees  claim  the  use  of  "  hard  spelter  "  in  making 
copper,  tin,  and  zinc  alloys,  and  the  use  of  potassium  salts 
as  fluxes  in  preparing  the  alloys. — H.  S.  P. 


Improvements  in  the  Method  of  mahinj  Aluminium  Bronze. 

L.   Q.  Hrin,  Paris,   France.      Eng.  Pat,  3547,  March    7, 

1888.  6rf. 
Tnr  patentee  heats  a  volatile  salt  of  aluminium,  such  as 
tlu'  chloride,  in  a  fire-clay  retort,  and  conducts  the  resulting 
vapours  into  a  muffle  containing  copper  or  some  alloy  of 
copper  in  the  form  of  scrap,  and  which  is  set  in  a  reverbe- 
ratory  or  other  suitable  furnace  heated  to  800° — 900°  C. 
The  copper  is  previously  cleaned  by  pickling,  and  coated  with 
a  tlux  such  as  a  mixture  of  two  parts  of  borax,  two  of  sodium 
chloride  and  one  of  sodium  carbonate  made  into  a  paste  with 
water.  The  aluminium  salt  is  said  to  be  decomposed  and 
the  nascent  aluminium  to  combine  with  tlie  copper,  forming 
an  aluminiuui  bronze.  Any  waste  vapours  or  gases  p.ass  into 
a  cooled  receiver  of  glazed  carthenw:ire,  wiicre  any  volatile 
salt  of  aluminium  is  condensed,  and  can  be  used  over  again. 

With  regard  to  working  details,  the  retort  m.ay  be  cluirged 
with  a  niivture  of  11)0  parts  of  clay  (containing  about  50  per 
cent,  of  alumina),  125  parts  of  sodium  chloride  or  other 
suitable  chloride,  and  15  parts  of  fluorspar;  an  alteruative 
charge  consists  of  100  parts  of  clay,  80  parts  of  sodium 
chloride,  potassium  chloride,  &c.,  and  65  jiarts  of  powdered 
sl;ig  obtained  as  a  residue  ni  a  previous  operation.  The 
vapours  of  the  aluminium  salt  are  carried  over  from  the 
retort  in  which  they  are  produced  by  a  stream  of  inert  or 
reducing  gas  such  as  is  got  by  passing  air  through  red- 
hot  coke.  A  charge  of  240  lb.  in  the  retort  suffices  to 
convert  1,000  lb.  of  copper  into  1  j — 2  per  cent,  aluminium 
bronze.  By  repeating  the  treatment  the  alloy  may  be 
enriched  to  any  desired  extent. — B.  B. 


Improved  Apparatus  for  the  K.rpuhion  of  Chlorine  or  other 
Noxious  Gases  from  its  .Solution.  W.  D.  Bohm,  Acton. 
Eng.  Pat.  4699,  March  27,  1888.  Sd. 
The  gases  are  expelled  by  blowing  air  or  steam  through 
the  liquid  or  semi-liquiil  mass  containing  them.  The 
operation  is  to  be  carried  on  in  a  closed  chamber,  with  an 
inlet  pipe,  dipping  below  the  surface  of  the  liquid  in  the 
chamber,  and  an  exit  pipe  to  take  aw;iy  the  noxious 
gases.  The  method  is  specially  adapted  to  the  "  Newberry- 
V.autin  "  chlorination  process  for  extracting  gold.  (This 
Journal,  1887,  824.)— H.  S.  P. 


Improvements  in  the  Alanufacture  of  Aluminium  and  Alloys 
of  Aluminium.  S.  Pearson,  J.  Liddon,  and  J.  H.  Pratt, 
Birmingham.     Eng.  Pat.  5316,  April  10,  1888.     6d. 

O.NE  hundred  parts  by  weight  of  cryolite  are  mixed  with 
50  parts  of  bauxite,  kaolin,  or  aluminium  hydrate.  50  parts 
of  calcium  chloride,  oxide,  or  carbonate,  and  50  parts  of 
coke  or  anthracite,  all  being  in  powder.  The  resulting  mass 
is  heated  to  incipient  fusion  in  a  furnace  or  in  a  crucible 
made  of,  containing,  or  lined  with  carbon,  in  which  case 
the  carbon  may  be  omitted  from  the  mixture.  The 
hepting  is  continued  for  two  hours,  at  the  end  of  which 
time  it  is  alleged  that  the  aluminium  is  reduced  and  exists 
disseminated  in  minute  globules  throughout  the  mass.  A 
mixture  of  25  parts  each  of  potassium  iind  sodium  chlorides 
is  then  added,  and  the  temperature  raised  to  bright  redness ; 
the  aluminium  collects  at  the  bottom  of  the  crucible.  A 
better  separation  is,  however,  effected  by  powdering, 
washing  and  drying  the  melt,  and  adding  it  to  fused  zinc, 
which  alloys  with  the  aluminium  and  can  afterwards  be 
removed  by  distillation.  If  copper  be  used  instead  of  zinc 
in  this  process  aluminium  bronze  is  obtained. 

Other  fluxes  than  those  mentioned  may  be  employed. 

— B.  B. 


Improvemenfa  in  the  Production  of  Alkalis  and  Alkaline 
Salts  from  the  Slag  resulting  from  the  Alanufacture  of 
Ingot  Iron  and  Steel,  T.  Twynara,  London.  Eng.  Pat. 
5386,  April  11,  1888,  6(i. 

The  phosphorus  in  phosphoric  pig  iron  is  removed  by 
alumina  in  combination  with  some  basic  body  such  as 
lime    or    soda.     The    resulting    slag    consists    largely   of 
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aluminium  phosphate  mixed  with  silica,  iron  oxide,  &c. 
This  slag  is  groimd  and  mixed  with  sodium  chloride  and 
coke-dust,  moistened  with  water,  made  up  into  briquettes 
and  dried.  These  are  stacked  in  a  cupola  together  with  a 
little  coke  to  serve  as  fuel.  When  the  mass  has  attained 
a  red  heat,  a  current  of  superheated  steam  is  introduced, 
and  this  togetlier  with  the  blast  employed  causes  a  reaction 
between  the  aluminium  phosphate  and  sodium  chloride, 
resulting  in  the  productiou  of  sodium  phosphate  and  sodium 
aluminate,  hydrochloric  acid  being  simultaneously  given  otF. 
When  the  reaction  is  finished,  the  mass  is  withdrawn  from 
the  furnace,  digested  with  water,  and  the  dissolved  phosphate 
and  aluminate  of  soda  separated  by  crystallisation.  The 
sodium  phosphate  may  be  converted  into  calcium  phosphate 
and  sodium  hydrate,  whereas  the  sodium  aluminate  is 
decomposed  by  carbonic  acid  into  soilium  carbonate  and 
alumina,  which  latter  is  re-used  in  the  converter. — S.  H. 


Tinprnvements  in  Trealing  Avrijcrous  and  Atiruargcntiferous 
Ores.  J.  Weirich,  Beziers,  France.  Eng.  Pat.  6104, 
April  24,  1888.     6d. 

A  PROCESS  for  preparing  for  amalgamation  auriferous 
minerals  in  which  the  gold  is  chiefly  associated  with 
antimony,  arsenic,  and  sulphur,  and  from  which  the  gold 
cannot  be  extracted  by  amalgamation  after  known  methods 
of  treatment.  The  ores  are  first  roasted  and  then  fused 
with  sodium  carbonate  or  calcium  carbonate,  or  a  mixture 
of  these,  with  the  addition  of  a  small  quantity  of  charcoal. 
Sometimes  silica  mu.st  be  added  to  obtain  fusion.  The 
fused  mass  is  ground  to  a  powder,  from  which  the  gold  and 
silver  can  be  separated  by  amalgamation. — H.  S.  V. 


A  New  and  Improved  Method  of  making  Malleable  Iron 
Castings.  C.  C.  Townsend,  Madras,  E.  Indies.  Eng. 
Pat.  10,347,  July  17,  1888.     4-^. 

WnouGHT  iron  scrap  is  melted  down  in  crucibles  with  the 
addition  of  small  qumtities  of  phosphorus  and  silicon,  and 
when  cast  gives  a  malleable  material  which  is  also  capable 
of  being  chilled.  The  best  mixture  is  : — 22  lb.  of  scrap, 
7  oz.  of  fine  river  sand,  and  5  oz.  of  bone-ash,  with  a  small 
quantity  of  glass  as  a  flux. — A.  W. 


Improved  Method  of  and  Apparatus  Jor  Extracting  Tin 
from  Scraps  cantainiug  it.  L.  A.  Groth,  London.  From 
O.  Leprevost-Bcmrgerel  and  E.  PieiTon,  Paris,  France. 
Eng.  Pat.  13,234,  September  13,  1888.     8(/. 

The  use  of  hydrochloric  acid,  dissolved  in  water  or  in  the 
state  of  a  moist  gas,  for  the  extraction  of  tin  from  tinned 
iron  scraps,  is  unsatisfactory  owing  to  the  facility  with 
which  the  iron  is  acted  upon.  The  inventors  employ  dry 
gaseous  hydrochloric  acid,  obtained  by  heating  to  160'  C. 
eominerciai  hydrochloric  acid  with  twice  its  volume  of 
sulphuric  acid  of  sp.  gr.  60°  B.,  or  by  drying  with  sul- 
phuric acid  of  sp.  gr  60°  B.  the  gas  evolved  by  the  action 
of  sulphuric  acid  on  a  chloride.  The  scraps  are  placed  in 
a  scries  of  closed  chambers  connected  with  each  other  by 
pipes  for  conveying  the  gas.  The  gas  enters  at  the  bottom 
of  each  chamber,  passing  out  by  a  pipe  at  the  top  which  is 
connected  to-  the  bottom  of  the  next  chamber  in  the  series. 
The  process  is  so  arr.iuged  that  the  strongest  gas  comes  first 
in  contact  with  the  scrap  that  has  been  most  acted  on. 

W^hen  this  scrap  is  sufficiently  acted  on  the  chamber 
containing  it  is  disconnected  from  the  rest,  and  the  scale 
that  has  formed  on  the  scrap  is  dissolved  off  with  water. 
Tile  tin  is  then  separated  from  the  solution  of  stannous 
chloride  thus  obtained  by  immersing  in  it  zinc,  ingots 
covered  with  calico.  The  crystals  of  tin  that  are  pre- 
cipitated upon  the  calico  are  collected,  pressed  to  remove 
adhering  solution,  and  melted  with  zinc  chloride,  which 
protects  the  molten  metal  from  oxidation,  and  can  be  used 
repeatedly.— H.  S.  V. 


Improvements  in  and  relating  to  the  Utilisation  of  Waste 
Pickle  from  Tinning  and  Galvanising  Works  where  Hydro- 
chloric Acid  is  used  in  the  Process  of  Picklinq.  H. 
J.  Kirkman,  Swansea.  Eng.  Pat.  14,061,  September  29, 
1 888.     4d. 

To  the  waste  pickle,  milk  of  lime  is  added  in  sufficient 
quantity  to  neutralise  the  free  acid  and  to  precipitate  the 
iron  as  hydrate.  The  oxide  formed  can  be  used  for  purifying 
illuminating  gas,  and  for  other  purposes. — S.  G.  R. 


Improvements  in  cr  relating  to  Protecting  Surfaces  of  Iron 
or  Steel  from  Oxidation  and  for  giving  them  an  Orna- 
mental appearance^  applicable  for  Gun  Barrels  and  other 
bright  work.  J.  Ewart,  Birkdale.  Eng.  Pat.  16,4."il, 
November  13,  1888.     6d. 

The  surface  of  the  article  is  rendered  perfectly  smooth  ;  it 
is  then  treated  with  nitric  acid  or  other  solvent  until  the 
grain  of  the  metal  appears,  when  it  is  washed,  dried,  heated 
to  a  dull  red  heat,  avoiding  oxidation,  and  immersed  while 
hot  into  any,  but  preferably  castor,  oil  till  cold.  The  effect 
is  a  firmly  adherent  thin  carbonaceous  coating  with  a  dull 
black  appearance  which  can  be  made  bright  black  by 
lacquering. — A.  W. 


Improvements  in  the  Process  of  and  Apparatus  for  Zincing 
Metal  Articles.  F.  W.  Koffler  and  A.  Breden,  Vienna, 
Austria.     Eng.  Pat.  16,674,  November  16,  1888.     8rf. 

This  is  an  improvement  on  Eng.  Pat.  12,485  of  1885 
(this  Journal,  452)  for  zincing  sheet  metal  by  removing 
the  surplus  zinc  from  the  sheet  by  revolving  brushes 
whilst  it  is  being  withdrawn  from  the  zinc-bath.  The 
patentees  now  claim  the  proceES  as  applied  to  metal 
articles  of  various  kinds  besides  sheet  metal.  Zinced 
articles  treated  in  this  way  may  at  once  be  coated  with 
another  metal  by  mere  immersion  in  a  bath  of  the  molten 
metal  (a  result  which  must  otherwise  be  obtained  by 
plating  or  electro-plating),  the  reason  being  that  by 
brushing  off  the  surplus  zinc  a  clean  alloy  of  the  remain- 
ing zinc  and  the  metal  of  the  article  is  obtained,  having  a 
melting  point  high  enough  to  bear  immersion  in  the  hath 
of  metal  with  which  the  article  has  to  be  coated ;  but  if 
the  surplus  zinc  be  not  removed  it  burns  when  the  article 
is  dipped  in  the  bath  and  the  zinc  o,vide  formed  prevents 
further  alloying.  Drawings  are  given  of  the  machinery 
used  in  the  operation. — H.  S.  P. 


Improvements  relating  to  the  Desulphnrisation  of  Ores  and 
li>  the  Decomposition  of  Alctallic  Salts  and  similar  Com- 
pounds. H.  H.  Lake,  London. — From  O.  B.  Peck, 
Chicago,  U.S.A.  Eng.  Pat.  17,069,  November  23, 
1888.     8d. 

The  object  of  this  patent  is  to  overcome,  by  centrifugal 
force,  the  chemical  affinity  of  the  various  elements  in 
compounds  such  as  regains,  sulphides,  pyrites,  sulphates, 
mattes  and  speise.  The  molten  material,  such  as  copper 
regulus,  is  run  into  a  kind  of  revolving  bottle  and  there 
subjected  to  great  centrifugal  force,  by  which  it  is  claimed 
that  the  metals  come  out  of  combination  with  the  sulphur 
and  arrange  themselves  in  the  order  of  their  densities.  It 
is  also  maintained  that  the  sulphur,  which  in  the  ordinary 
smelting  process  is  lost,  can  be  recovered  as  such  in  a 
"  greater  or  less  state  of  purity." — A.  W. 


Improvements   in    Crucible  Furnaces.     C.  A.  Piat,   Paris, 
France.     Eng.  Pat.  18,414,  December  17,  1888.     8d. 

The  furnace  consists  essentially  of  two  crucibles,  one  above 
the  other,  whereby  the  waste  gases  from  the  fuel  employed 
to  melt  the  charge  in  the  lower  are  made  to  heat  a  fresh 
charge  in  the  upper  crucible.  The  lower  crucible  revolves 
on  trunnions,  as  in  the  ordinary  Piat  furnace,  so  that  it 
may  be  emptied  without  removal  from  the  furnace,  and 
the  upper  crucible,  with  a  removable  base  and  a  few  holes 
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in  its  sides  to  permit  circalatiou  of  the  hot  gmws  through 
the  charge,  is  lowered  down  so  aa  to  form  a  IM  to  the 
former.     Drawings  are  given. — A.  W. 


Iinyrori-meiils  in  and  relutiiiij  to  a  -Vi'ir  <;ii(/  Useful  Process 

for    Trealing  ( 'rude  or   Low  Grade   Steel  to  i'roduce  a 

Refined  or   IHi/h  Grade  Steel.     II.  XI.  Hc<leniann  and 

K.    J.    Tilford.    Louisville,    U.S.A.      Kug.    Pat.    20C8, 

February  5,  1S89.     &d. 

Tui8  process  is  for  converting  Bessemer  and  other   mild 

steel*   with  "  coarse  grain  "  into  a  more   refined  material 

with  a  "  hue  grain  and  silky  fr.iotmv."  and  with  an  increase 

ill    carbon,   '•  tensile    strength,   elasticity,    toughness,   and 

ductility."      The   metal    is   heated    to   a    white    heat   and 

plniigeil   into   a   bath   capable  of  yielding  a   hydrocarbon 

gas.      The   bath   consists   of   glycerin   and    water   in    the 

proportion  of  3  ozs.  of  the  former  to  half  a  gallon  of  the 

latter,  and   while   this  gives  good   results,  still  better  ones 

are  obtained    if   to   the   above    bath   are  added   in   vaiious 

proportions,  spirits  of  nitre,  aninioniu,  ainninniuni  chloridi', 

zinc  sulphate  and  ammonium  alum.      Many  advantages  are 

set  forth  in   the  specification,  and  the   superiority  is  inain- 

tained  of  this  process  over  the  cementation  method. — A.  W. 


XI.-ELECTEO-CHEMISTRY  AND  ELECTEO- 
METALLURGY. 

Secondary  Batteries.    W.  H.  Preece.     J.  Soc.  Arts  22,  •'itn. 

The  results  of  five  Vf  ars'  experience  of  different  forms  of 
storage  cells  is  summarised.  One  of  the  greatest  difficullies 
with  such  cells  has  been  found  to  be  due  to  the  formation 
of  lead  sulphate  on  the  plates.  The  method  first  suggested 
by  Harber-Starkcy  to  avoid  this  evil  has  been  tried.  It 
consists  in  adding  a  solution  of  sodium  sulphate  to  the  dilute 
sulphuric  acid  with  which  the  cells  are  usually  charged. 
Comparative  experiments  have  shown  the  immense  benefit 
of  the  sodium  sulphate.  It  completely  prevents  sulphating 
and  at  the  same  time  does  nol  impair  tlie  cells  in  any  way. 
The  electrolyte  that  gives  the  best  results  is  made  as  fol- 
lows ; — To  a  quart  of  saturated  carbonate  of  soda  solution 
add  slowly,  during  continuous  agitation,  12  fluid  ounces  of 
strong  sulphuric  acid.  This  mixture  conslitutes  the  sulphate 
of  soda  solution.  One  pari  of  it  by  volume  is  added  to 
19  parts  of  water  and  .'5  parts  of  sulphuric  acid.  The 
electrolyte  so  made  should  have  a  specific  gravity  of  1  •  2 1 . 

— \V.  W.  II.  G. 


PATENTS. 


An  Electrical  Battery.    N.  G.  Thompson,  Loudon. 
Eng.  Pat.  3550,  March  8,  1888.     6d. 

Caubon,  packed  in  with  some  such  metal  as  copper,  is 
employed  as  negative  electrode,  in  a  "  chloridisiug  "  solution 
such  as  liytlrochloric  acid,  common  salt,  &c.  The  metal 
employed  must  be  electro-positive  to  carbon  in  the  particular 
solution,  and  electro-negative  to  the  zinc  or  otlier  metal 
employed  as  positive  electrode.  The  action  with  copper 
and  carbon  as  negative  electrode,  is  that  the  chloride  of 
copper  existing  in  suspension  is  decomposed,  the  eopjier 
being  deposited  and  the  chlorine  uniting  with  the  hydrogen 
adhering  to  the  negative  electrode.  This  depo.siied  cop|icr 
is,  however,  tjken  up  by  the  unexpended  porticm  ot  the 
"  chloridising  "  solution,  and  the  liquor  thus  regenerated. 
When  crushed  carbon  is  u.sed  with  a  weak  "  chloridising" 
liijuor  a  '•  distributed  conductor "  may  be  used  to  lessen 
the  resistance. — E.  T. 


Improvements  in  the  Electrolytic  Production  of  Metata. 
C.  Iloepfner,  Berlin,  Germany.  Eng.  Pat.  4626,  March 
2G,  1888.     6</. 

This  invention  relates  principally  to  copper,  and  depends 
on  the  fact  that  while  hitherto  copper  has  been  reduced 
from  ores  and  matte,  and  refined  from  the  crude  metal  by 
the  elci'trolysis  of  soliitiuns  wliieli  contain  its  salts  in  the 
cupiic  state,  it  Is  now  proposed  to  use  them  in  the  cuprous 
condition,  thereby  economising  the  energy  necessary.  The 
process  is  carried  out  as  follows  :  Chlorinated,  roasted, 
waste  ores  are  extracted  with  a  strong  solution  of  common 
salt,  and  the  eiipric  eliloriile  thus  obtained  reduced  by  any 
suitable  means,  such  as  sulphurous  acid  or  ores  containing 
lueiallic  sulphides.  Impurities,  such  as  tin  and  ar.senic,  are 
precipitated  by  adding  "  sulphur  compounds  of  the  alkalis 
iir  oxides  or  carbonates  of  the  alkalis,  either  in  solid  or 
li<piid  form  ;"  and  the  precious  metals  are  precipitated  by 
iron  or  copper  or  by  electrolysis.  The  purified  solution  of 
cuprous  chloride  is  electrolysed  with  carhon  electrodes,  and 
yields  40  kilos,  of  copper  [)er  horse-power  in  *24  hours.  .\t 
the  anode,  which  is  separated  from  the  kathode  by  means  of 
a  parchment  membrane,  cupric  chloride  is  produced,  and  is 
converted  into  cuprous  chloride  by  the  use  of  the  reducing 
agents  mentioned  above,  which  may  be  used  either  mthin 
or  without  the  decomposing  vessel.  If  the  ores  to  be  treated 
contain  gold,  it  is  necessary  to  push  the  action  at  the  anode 
further  than  is  generally  necessary,  viz.,  until  the  liquid 
there  contains  free  chlorine. 

During  the  lixiviation  of  the  ore,  and  afterwards  during 
electrolysis,  the  solution  is  preferably  agitated,  and  for  this 
purpose  gases  containing  no  free  o.xygen  should  be  used. 
Gases  containing  carbonic  oxide  are  said  to  be  best,  because 
of  the  fact  that  the  union  of  this  constituent  with  the  cuprous 
chloride  aid';  the  depolarisatiou  of  the  electrodes. 

Copper  ores  containing  silver,  or  silver  ores  themselves, 
may  be  treated  by  the  process,  the  silver  being  dissolved  as 
chloride  in  the  highly-ehlorinated  liquid  at  the  anode,  and 
precipitated  from  this  solution  by  electrolytic  or  chemical 
means. 

The  same  occurs  with  lead,  using  hot  solutions,  save  that 
no  special  process  for  its  precipitation  is  necessary,  as  it 
precipitates  spontaneously  on  cooling. 

The  patentee  claims  the  use  of  the  other  two  halogens  as 
well  as  that  of  chlorine. — B.  B. 


Improvements  in  Storage  Batteries.     H.  Edmunds,  London. 
Eng.  Pat.  5191,  April  7,  1888.     6d. 

To  prevent  "  spraying  "  in  accumulator  cells,  paraffin  wax, 
or  any  suitable  insulator,  is  melted  and  poured  upon  the 
surface  of  the  liquid  in  the  cell,  so  that  a  solid  cake  may  be 
formed  over  it.  A  hole  is  made,  and  covered  by  a  cap, 
from  which,  if  desired,  the  gases  may  be  led  awaj-  and 
utilised.  If  necessary,  the  cake  may  be  strengthened  by  a 
suitable  framework,  or  by  ledges  round  the  sides  of  the  cell. 
The  generation  of  gases  during  charging  will  cause  liquid 
to  rise  through  the  hole  and  flood  the  top  of  the  cake.  If 
this  is  considered  undesirable,  some  of  the  liquid  may  he 
siphoned  out,  so  as  to  leave  a  space  below  the  cake. — B.  T. 


Improvetnents  in  Galvanic  Batteries.     V.  R.  de  Fancheux 
D'Humy,  London.     Eng.  Pat.  6322,  April  28,  1888.     8rf. 

This  invention  is  for  facilitating  the  processes  of  emptying 
and  filling  a  battery  of  many  cells. 

Each  battery  cell  is  divided  into  three  compartments  by 
two  partitions  of  carbon,  which  themselves  form  the  negative 
electrode.  The  middle  compartment  is  meant  to  contain 
the  depolarising  liquor,  and  communicates  at  the  bottom 
with  an  accessory  cell  at  the  side.  The  two  outer  compart- 
ments contain  the  positive  electrode  and  the  acid-working 
solution,  and  communicate  in  like  manner  with  a  second 
accessory  cell  on  the  other  side.  All  the  accessory  cells  of 
the  different  battery  cells  on  one  side  communicate  by 
separate  flexible  tubes  with  a  trough  that  can  be  raised 
above  the  cells  or  lowered  below  them.  When  lowered  the 
liquid  from  the  cells  flows  through  the  accessory  cells  and 
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their  flexible'tubes  to  the  trongh,  and  the  cells  thus  become 
emptied,  or  vice  versa.  The  accessory  cells  ou  the  other 
side,  eommuDicatiag  with  the  other  set  of  compartments, 
are  connected  in  like  manner  with  a  second  trough,  that  can 
be  raised  or  lowered.  At  the  top  of  the  apparatus  two 
supply  tanks,  containing  the  two  liquors  used,  communicate, 
through  flexible  connexions  controlled  by  screw  pinch 
valves,  with  conduits,  which,  by  short  tubes  ending  above 
the  different  accessory  cells,  distribute  to  these  fresh  liquor 
when  required.  Each  accessory  cell  is  fitted  with  a  lip,  and 
any  overflow  passes  by  these  lips  info  long  troughs  placed 
one  ou  each  side  of  the  battery,  and  thence  into  general 
collecting  vessels  at  the  base  of  the  apparatus. 

The  positive  electrodes  are  attached  to  a  shaft,  and 
counterpoised,  so  that  by  moving  a  handle  thej'  can  aU 
simultaneously  be  removed  from  the  cells.  In  the  inventor's 
drawings  there  are  two  series  of  battery  cells,  one  above  the 
other,  and  similar  moving  parts  in  each  are  so  connected  as 
to  move  together  by  the  movement  of  one  handle. — E.  T. 


Improvements  in  Electric  Batteries.  B.  Willeox,  Loudon. 
From  B.  A.  Abakanowicz  and  A.  d'Arsonval,  Paris, 
France.     Eug.  Pat.  7876,  May  29,  1S88.     8d. 

Electrodes  exposing  great  surface,  but  with  little  internal 
resistance,  are  made  by  compressing  small  pieces  of  the 
material  chosen  in  a  tube  or  cylinder  of  porous  material  or 
perforated  metal  by  a  spring,  weight  or  such  device.  In  a 
typical  device,  the  granules  are  covered  by  a  plate,  which 
is  forced  down  by  a  spring,  whose  pressure  is  regulated  bj- 
a  nut  screwing  on  a  rod  which  passes  down  the  axis  of  the 
cylinder,  and  is  attached  to  its  bottom. — E.  T. 


Improvements  in  Electric  Batteries,  A.  Imschenetzky, 
St.  Petersburg,  Russia.  Eng.  Pat.  9381,  June  27, 
1888.  8d. 
The  zinc  in  this  cell  is  placed  in  a  liquid  that  has  a  greater 
affinity  for  oxygen  than  zinc  has,  so  that  this  liquid,  and 
not  the  zinc,  becomes  the  depolarising  agent,  and  the  zinc 
remains  intact.  The  electrodes  are  zinc  and  carbon,  and 
the  exciting  liquids  (1)  Solutions  of  sulphite  or  hypo- 
sulphite (thiosulphate)  of  sodium  or  potassium,  these  salts 
being  converted  during  action  into  sulphates,  which  sul- 
phates, by  calcining  with  carbon  and  treatment  with 
sulphurous  acid,  can  be  reconverted  into  hyposulphites,  or 
into  sulphites  by  conversion  into  carbonates  and  treatment 
with  sulphurous  .icid,and  (2)  surrounding  the  carbon,  a  dilute 
chron.ic  or  manganic  acid  solution.  The  sulphate  of  potash 
formed  after  conversion  into  the  carbonate  and  hydrate,  can 
be  calcined  with  manganese  peroxide  into  potassium  manga- 
nite.  A  solution  of  the  latter  salt  on  beating  yields  potassium 
manganate.  \\Tiere  facilities  for  utilising  the  by-products 
in  this  way  do  not  exist,  other  well-known  depolarisers  may 
be  used.  The  cell  is  divided  into  three  compartments  by 
two  porous  plates,  the  zinc  occupying  the  centre  one,  and 
by  an  arrangement  of  tubes  and  cocks  a  continuous  circula- 
tion of  liquor  is  kept  up. — E.  T. 


Improvements  relating  to  Electric  Secondary  Butteries  or 

Accumulators,  and  to  the  Manufacture  of  Electrodes 
therefor.  L.  Paget,  New  York,  U.S.A.  Eng.  Pat. 
17,223,  November  27,  1888.  &d. 
The  inventor  casts  a  frame  of  lead  with  numerous  thin 
vertical  bars.  These  are  completely  imbedded  in  the 
pasted  material,  so  that  the  whole  plate  has  very  little  of 
its  lead  framework  exposed.  This  is  preferred  for  the 
negative  plate.  The  positive  is  made  of  vertical  strips  of 
lead,  corrugated  obliquely,  and  so  placed  that  the  corruga- 
tions of  adjacent  strips  cross  each  other.  The  strips  are 
supported  by  a  cross-bar  at  the  top,  but  are  free  elsewhere. 
These  plates,  unlike  the  last,  expose  a  very  large  amount  of 
surface,  can  expand  without  buckling,  and  allow  very  free 
circulation  of  the  liquid.  They  are  "  formed  "  in  a  fraction 
of  the  time  required  for  Plante  plates  in  "  1  to  .5  sulphuric 
acid"  containing  10  per  cent,  of  nitrite  or  acetate  of  ethyl, 
with  a  small  amount  of  nitric  or  acetic  acid  (not  more 
ban  1  per  cent,  of  nitric  or  2  per  cent,  of  acetic  acid). 


To  get  rid  of  scaling,  the  inventor  constructs  plates  of 
numerous  elongated  stirrups  or  loops  of  transversely  cor- 
rugated lead,  the  loops  being  packed  with  the  paste,  and 
attached  above  to  a  horizontal  bar.  These  allow  of  free 
expansion.  For  port.-ible  accumulators,  the  containing  case 
is  made  of  conducting  material,  preferably  lead  or  type- 
metal,  and  the  alternate  plates  are  soldered,  burned,  or 
otherwise  metallically  attached  to  it  by  their  lugs  .at  two  or 
more  places.  The  other  set  of  plates  are  in  the  same  way 
metallically  connected  by  their  top  lugs  with  a  lid  or  cover, 
insulated  from  the  case.  This  arrangement  has  the  addi- 
tional advantage  that  if  two  or  more  cells  be  placed  one 
upon  the  other,  they  are  thereby  at  once  connected  in  series. 
— E.  T. 

Improved  Methods  of  Preparing  Solution  Compounds  for 
Galvanic  Batteries.  W.  P.  Kookogey,  Brooklyn,  U.S.A. 
Eng.  Pat.  320,  January  8,  1889.  4rf. 
The  improvements  are  in  the  manufacture  of  dry  battery 
compounds  from  bichromate  of  soda,  sulphate  of  soda,  and 
sulphuric  acid,  in  a  more  homogeneous  form.  Taking 
these  ingredients,  in  the  proportions  of  7  :  8  :  16,  in  the 
order  enumerated,  one  method  is  to  dissolve  the  soda  salts 
in  about  half  the  quantity  of  warm  acid,  and  when  cold  add 
the  rest  of  the  acid  all  at  once.  Another  method  is  to 
make  a  supersaturated  solution  of  the  bichromate  in  water, 
add  half  the  acid  warm,  and  dissolve  the  sulphate  of  soda 
in  the  liquor,  then  add,  all  at  once,  the  rest  of  the  acid.  In 
either  case,  affer  adding  the  second  part  of  the  acid,  the 
liquid  must  be  stirred  as  vigorously  as  possible  till  solidifica- 
tion takes  place. — E.  T. 


Improvemetits  in  and  relating  to  Electric  Secondary  Batteries 
or  Accumulators.  O.  I^ugo,  New  York,  U.S.A.  Eng. 
Pat.  746,  January  15,  1889.     &d. 

This  accumulator  is  built  on  the  principle  of  Grove's  gas 
battery.  Metallic  zinc  is  suspended  in  a  solution  of  chloride 
of  lead  in  sodium  chloride.  Lead  in  a  finely-divided  or 
allotropic  condition  is  thereby  deposited  on  the  zinc.  A 
little  copper  sulphate  is  added,  by  which  finely-divided 
copper  is  thrown  down.  The  two  metals,  in  their  finely- 
divided  state,  occlude  oxygen  or  hydrogen  readily  by  a 
mere  physical  process,  hut  resist  oxidation  or  any  change  of 
form.  Accumulators  are  made  by  packing  this  material  into 
porous  jars  round  metallic  or  metalloid  plates. — E.  T. 


Improvements  in  the  Manufacture  of  Electrodes  for  Secoyi- 
dary  Batteries  or  Arcujnttlators.  L.  Paget,  New  York, 
U.S.A.     Eng.  Pat.  2066,  February-  .5,  1889.     6rf. 

To  produce  a  plate  in  which  the  active  material  merges  into 
the  supporting  plate  without  any  distinct  line  of  demarca- 
tion, a  two-part  mould  is  taken,  of  the  usual  construction 
for  casting  plates,  and  the  parts  intended  to  form  the  lead- 
grid  are  packed  with  some  substance  which  is  able  to  reduce 
the  active  material  when  in  a  fused  state.  The  fused  active 
material  being  run  into  the  mould,  where  it  touches  the 
reducing  agent,  it  is  reduced  to  lead,  which  acts  as  the 
supporting  frame  or  grid,  and  must  necessarily  be  in  the 
most  intimate  possible  contact  with  the  active  material.  As 
reducing  agents  carbon  or  carbon  and  nitre  are  suitable  for 
oxide  of  lead.  For  chloride  of  lead,  powdered  zinc,  tin,  or 
magnesium  may  be  used. — E.  T. 


Impi-ovemcnts  in  Electric  Contact-  and  Alarm-Ther- 
mometers. M.  Huhl,  J.  M  and  F.  Lantenscblager,  Berlin, 
Germany.  Eng.  Pat.  2628,  February  14,  1889.  6d. 
The  object  of  this  invention  is  to  produce  a  thermometer 
that  shall  complete  au  electric  circuit  at  any  desired  tem- 
perature with  great  accuracy.  For  this  purpose,  the 
capillary  tube  of  the  thermometer  is  contracted  just  below 
the  lowest  division  of  the  scale.  Immediately  below  this 
contraction  a  platinum  contact  wire  is  sealed  in,  while  a 
second  is  sealed  into  the  bulb.  To  set  the  thermometer  to 
complete  the  circuit  at  a  temperature  of  say  50' :  it  is  first 
heated  accurately  to   the  point  marked  50°  on  the  scale  and 
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then  allowed  to  cool.  In  coolin<;  the  mercury  eolumn 
breaks  at  the  constriction,  ami  the  niercnrv  bdon  the  latter 
sinks  iMist  the  platinum  contact  into  the  hulb.  It',  however, 
the  teiupemture  should  rise  to  5U°,  the  mercury  in  the  bulb 
expands  till  its  end  just  touches  the  jdatiuuiu  wire  at  the 
constriction  and  so  complete  the  circuit.  To  use  the 
thermometer  for  a  higher  temperature  the  thermometer  is 
merely  hi-ated  to  that  temperature  as  before,  but  for  a  lower 
temperature  the  coluuni  of  mercury  must  be  joined  by 
shaking  before  usiuj;. —  K.  T. 


Improremenis  in  G<iJvaiiic  Batteries.     K.  D.  Cross,  Chicago, 
U.S.A.     Kng.  I'at.  2»49.     Feb.  Ill,  1S89.     8-/. 

Ix  the  outer  containinir  cell  is  placed  a  porous  pot,  and 
inside  that  a  second.  The  cell  is  thus  divided  into  three 
compartments.  In  the  firet,  or  outermost,  carbon  tubes  are 
hun^  in  a  circle  from  a  carbon  ring  which  acts  as  a  lid  to 
this  cell.  In  the  second  compartment  are  phiced  zinc  rods 
suspended  by  screws  from  a  ring  t)f  ^ood  eouductinjr  material 
which  acts  as  a  lid  to  this  second  cell.  The  electrodes  of 
the  third  cell  arc  of  carbon,  and  form  a  repetition,  on  a 
smaller  scale,  of  those  of  the  first.  The  carbon  tubes  have 
a  C  cross-section.  They  are  lined  first  with  a  layer  of 
porous  material,  preferably  jiaper,  and  then  filled  up  with 
asbestos  wool.  The  litis  of  compartments  one  and  three  are 
coated  above  and  below  with  paraffin  wax,  which  helps 
to  steady  the  carbon  tubes.  .\  tube,  of  suitable  material, 
passes  from  the  top  of  the  outer  compartment  to  the  bottom 
of  the  inner,  which  is  packed  with  alternate  layers  of  carbon 
and  asbestos  and  thin  filled  with  water.  The  fumes  from 
the  outer  compartment  are  thus  absorbed  by  the  liipior  of 
the  inner  ;  this  liijuor  aci|uiring  thus  strong  oxidising 
properties,  is  able  to  supplement  the  outermost  compartment, 
which  contains  nitric  acid  with  a  small  proportion  of  am- 
monium nitrate.  The  porous  pots  may  be  painted  with  a 
gelatin  solution  to  prevent  too  rapid  diSusion. — £.  T. 


XII.-FATS,  OILS.   AND   SOAP 
MANUFACTUEE. 

On  Commercial  Oleic  Acid.  Its  Adulteration  with  Linseed 
Oil  and  Detection  of  the  Latter.  Granval  and  Valstr. 
J.  Phann.  Chem.  1889,  232. 


See  under  XXIII.,  pai/e  425. 


The  Determination  of  the  Solidifying  Points  of  the  Futty 
Acids  from  Tallow,  of  Beef  Tallow,  and  of  Lard. 
Finkcner.  Mitth.  d.  Kouigi.  techn.  Versuchs.  1889, 
27-41. 

See  under  XXIU., page  423. 


PATENT. 


Improvements  in  that  Class  of  Detergent  (jomponnds  in 
which  Ammonia  is  employed  as  one  of  the  Ingredients. 
W.  V.  Thompson,  Liverpool.  From  C.  C.  Parsons, 
Brooklyn,  U.S.A.     Eug.  Pat.  7095,  May  12,  1888.     6d. 

Two  ingredients  which  when  together  in  contact  with  water, 
will  evolve  ammonia,  are  dried,  granulated,  and  mixed,  and 
there  is  then  interposed  between  their  particles  a  protecting 
medium,  the  object  of  which  is  to  prevent  contact  between 
tlic  substances,  and  thus  postpone  the  evolution  of  ammonia 
until  the  desired  moment.  Such  protecting  media  are 
heavy-bodied  paraflin  oil,  resinous  oil  or  varnish,  glue,  size, 
or  paraffin  wax.  The  compound  produced  by  incorporating 
the  granular  salts  {e.g.,  66  parts  of  sulphate  of  ammonia  and 
60  parts  of  soda-ash)  with  the  liijuid  medium  may  be  used 
alone,  or  mixed  with  soap  or  soap-powder,  and  with  insoluble 
detergents,  such  as  sand,  pumice,  &c. — W.  L.  C. 


XIII.-PAINTS.  PIGMENTS.  VAKNISHES. 
AND  RESINS. 

PATENTS. 

Improvements  in  Preventative  and  Anti-Fouling  Coatings 
for  .'^liip.i'  Bottoms.  J.  B.  Ilanuay,  Cove  Castle.  Eng. 
Pat.  7033,  May  11,  1888.     Ad. 

Tins  is  an  improvement  on  Eng.  Pat.  12,499  of  1886  (this 
Journal,  1887,  600,  in  which  patent  a  preservative  coating 
was  formed  "by  combining  linseed  oil,  rosin,  mineral  naphtha, 
powdered  metallic  zinc,  oxide  of  zinc,  or  magnesia,  or  oxide 
of  iron,  or  other  basic  oxide  or  mixture  of  basic  oxides,  and 
red  oxide  of  mereiuy."  In  the  present  invention  niercurous 
chloride  (calomel)  is  substituted  for  the  oxide  of  mercury, 
as  much  calomel  being  used  as  of  re<l  oxide  formerly.  "  The 
combining  of  mereurous  eldoride  with  any  of  the  coating 
compositions  in  use  renders  them  more  satisfactorily  anti- 
fcnding."  — B.  II. 

Improvements  in  the  Treatment  of  Tar  Oils  for  Use  aa 
Wood- Preserving  Paints  or  Coalings.  K.  Aveuarins, 
Gaualgesheim-on-the  Rhine,  Germany.  Eug.  Pat.  7398, 
May  18,  1888.     Gd. 

Tins  invention  relates  to  the  treatment  of  tar  oils  for  use  as 
a  preservative  paint  ("  carbolineum  ")  for  wood,  and  consists 
in  subjecting  the  tar  oil  to  the  action  of  chlorine.  By  the 
action  of  the  chlorine  "  the  antiseptic  property  of  the 
'carbolineum'  is  greatly  incre.ised,"  and  "the  unpleasant 
smell  replaced  by  an  agreeable  one."  "  The  specific  gravity, 
viscidity,  and  drying  (pmlity  are  increased,  and  a  varnisb- 
like  lustre  is  imparted  to  the  paint." — B   11. 


Improvements  in  err  relating  to  Bronze  or  other  Metallic 
Paints.  Lizzie  II.  Goggs  and  T.  T.  Irvine,  Liverpool. 
Eng.  Pat.  7708,  May  26,  1888.     4d. 

Bronzing  has  hitherto  been  performed  by  mixing  bronze 
powder  with  a  sticky  material  such  as  gum  water,  but  in 
this  invention  an  enamel  that  will  fulfil  the  desired  con- 
ditions is  composed  as  follows  : — Enamel  varnish,  half  a 
gallon  ;  terebene,  one  quart ;  turpentine,  one  ijuart.  To  this 
mixture  is  added  a  fourth  of  its  weight  of  the  bronze  or 
metallic  powder. — B.  11. 


An  Improved  Composition  for  Preventing  the  Fouling 
of  Ships'  Bottoms  and  other  Submerged  Structures, 
W.  O.  Wotton,  Southampton.  Eng.  Pat.  11,554,  August 
10,  1888.     6rf. 

For  the  purposes  of  this  invention  the  vehicle  and  the 
ingredients  conferring  the  anti-fouling  properties  are  kept 
separate  till  required  for  use.  The  vehicle  consists  of 
caoutchouc  dissolved  in  turpentine  or  other  suitable  solvent, 
boiled  linseed  oil,  and  common  rosin. 

The  anti-fouling  ingredient  is  powdered  metallic  copper  or 
alloy  of  copper,  but  preferably  pure  precipitated  copper. 
With  this  metallic  powder  is  mixed  a  suitable  proportion  of 
red  lead.  These  powders  are  mixed  dry,  and  when  required 
for  use  a  suitable  proportion  of  the  mixed  powder  is 
thoroughly  incorporated  with  the  vehicle  or  menstruum. 
The  composition  is  applied  with  a  brush  over  a  priming 
coat  composed  of  the  vehicle  with  the  addition  of  red  lead 
to  give  it  body. — B.  H. 

An  Improved  Process  fur  Painting  on  Glass,  Porcelain,  Tin, 
and  the  Like.  W.  Michaelson,  London.  Eng.  Pat.  338, 
January  8,  1889.     4d. 

The  design  is  first  drawn  with  etching  ink  on  the  article 
taken,  and  then  afler  cleaning  with  turpentine,  ordinary 
oil  tube  colours  are  laid  on  and  allowed  to  dry.  It  is  then 
brushed  over  well  with  turpentine  and  another  coat  applied 
either  once  or  as  often  as  may  lie  required.  The  details  of 
the  drawing  are  now  made  out  with  transparent  oil  tube 
colours,  and  the  whole  varnished  with  white  copal  varnish. 

— S.  G.  R. 
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XIV.-TANNING.  LEATHEE,  GLUE,  AND 
SIZE. 

PATENT. 

Improved  Apparatus  for  Tanniny  Hides  and  Skins  by  the 
Aid  of  Electricity.  L.  A.  Groth,  London.  Eng.  Pat. 
"42,  January  17,  1888.     Sd. 

Instead  of  placing  the  hides,  &e.  in  a  revolving  drum,  the 
patentee  emplo3es  an  open  tank  containing  the  tanning 
solution.  In  this  tank  and  more  or  less  immersed  iu  the 
liquor  is  placed  a  rotating  drum  or  cage  composed  of  bars 
secured  to  suitable  framework.  The  hides  are  placed  in 
the  cage,  which  can  be  arranged  to  rotate  either  horizontally 
or  vertically.  When  arranged  to  rotate  horizontally  the 
interior  of  the  drum  is  preferably  provided  with  pegs  pro- 
jecting radially  inward,  to  keep  the  hides  from  the  internal 
surface  of  the  cage  and  to  prevent  the  hides  from  rolling 
into  a  ball  shape.  When  arr.anged  to  rotate  vertically  the 
hides  are  suspended  on  the  bars  provided.  Suitable 
electrodes  are  provided  iu  the  tank  or  in  or  on  the  cage. 
Drawings  are  given,  and  the  inventor  states  that  the  hides  or 
skins  are  tauned  in  four  days. — B.  H. 


XV.-AGEICULTUEE,  MANUEES,  Etc. 

Chili  Saltpetre  as  a  Manure  for  Wheat.     A.  Wolff. 
Brauns.  landw.  Zeit.  1888,  3. 

From  the  results  obtained  in  some  experiments  (no  analysis 
of  soil  given)  it  was  observed  that  phosphatic  manures  were 
required,  but  the  yield  with  them  was  greatly  increased 
when  Chili  saltpetre  was  also  used.  The  phosphate,  as 
ammonium  superphosphate,  was  applied  in  autumn,  the 
saltpetre  in  spring,  but  there  were  no  comjjarative  experi- 
ments.— D.  A,  L. 


Origin  and  Properties  of  Humus.  F.  Hoppe-Seyler. 
Zeits  f.  phys.  Chem.  13,  C6— 121.  (Compare  C.  G. 
Eggertz,  this  Journal,  1889,  293—294.) 

In  support  of  the  view  that  the  humus  arising  from  the 
decay  of  dead  vegetation  originates  from  the  tannins  and 
carbohydrates  stored  in  the  living  plant,  the  formation  and 
properties  of  humic  substances  from  various  sources  are 
discussed.  Cellulose  yields  humic  substances  by  the  action 
of  acids,  bj'  heating  with  water  .at  180^ — 20U  and  by  fusion 
with  potash  in  presence  of  oxygen  ;  iu  a  sealed  tube  with 
water  formic  acid,  catechol,  and  protocatechuic  acid  are  also 
formed,  the  last  two  only  when  alkali  is  liberated  by  the 
action  of  tlie  water  on  the  glass.  JIany  other  carbo- 
hydrates, such  as  sugars,  also  yield  humic  substances  by  the 
action  of  acids  and  by  caustic  alkalis  iu  presence  of  oxygen. 
Neither  white  beech  gum  nor  cellulose  yield  humic  sub- 
stances by  marshy  fermentation.  By  tbe  action  of  strong 
potash  at  240"  on  cellulose  in  the  absence  of  oxygen,  oxalic, 
protocatechuic,  formic,  acetic,  and  other  volatile  acids  are 
obtained  with  the  evolution  principally  of  hydrogen  with  a 
little  marsh  gas,  but  no  humic  sub.stauces  are  formed.  All 
the  humic  substances  obtained  as  above,  yield  when  fused 
with  potash  at  250°  hymatomelanic  acid,  protocatechuic, 
fatty,  and  oxalic  acids,  and  catechol.  Hymatomelanic  acid 
is  the  provisional  name  given  by  the  author  to  a  brown 
amorphous  acid  which  is  soluble  in  alcohol,  insoluble  in 
ether,  and  swells  in  water. 


Phlobaphene  obtained  from  oak  yielded  protocatechuic, 
formic,  acetic,  oxalic,  and  hymatomelanic  acids,  also  a  fusible 
reddish-yellow  crystalline  acid  soluble  in  ether.  Hymato- 
melanic acid  is  also  obtained  from  the  brown  substances 
produced  by  the  action  of  ammonia  and  oxygen  on  pyro- 
gallol  and  protocatechuic  acid,  and  from  the  humic 
substances  derived  from  dead  plants,  furfuraldehyde,  peat, 
and  lignite,  but  not  from  azulinic  acid  jirepared  from 
hydrocyanic  acid. 

The  author  classifies  humus  substances  and  phlobaphenes 
into  three  groups.  Those  of  group  I.  are  insoluble  in  both 
alcohol  and  potash,  but  combine  with  alkalis  to  form  the  slimy 
masses  which  are  difficult  to  wash  and  obstinately  retain 
alkali ;  by  fusion  with  potash  they  are  converted  into 
substances  belonging  to  the  other  groups.  According  to 
Mulder  the  himiins  and  ulmins  fall  in  this  group.  Group  II. 
includes  those  substances  which  are  soluble  in  alkalis  even 
when  very  dilute,  and  are  reprecipitated  by  acids.  Phlo- 
baphenes, humic  and  ulmic  acids  yield  members  of  this 
gi'oup.  In  group  III.  are  classed  those  members  of  group  II. 
which  after  reprecipitation  are  dissolved  completely  and 
readily  in  alcohol.  They  form  a  wrinkled  skin  on  the 
surface  when  the  alcohol  is  evaporated,  and  when  cool  set 
to  a  fissured  gelatinous  mass  which  melts  when  warmed  on 
a  water-bath ;  after  drying  they  are  incompletely  or  not  at 
all  soluble  in  alcohol.  To  this  class  belong  phlobaphenes, 
portions  of  humic  and  ulmic  acids,  and  hymatomelanic 
acid. 

The  author  obtained  pure  cellulose,  pure  gum,  and  Ugnin 
from  fragments  of  an  oak  post  which  had  been  under  water 
for  centuries.  Lignin  may  be  regarded  as  an  ether,  probably 
of  cellulose  and  lignic  acid ;  it  is  remarkably  stable,  but  is 
capable  of  quantitative  resolution.  Lignic  acid  liberated  in 
this  manner  assists  largely  in  the  formation  of  humic  acid 
in  himius,  peat,  and  lignite. — D.  A.  L. 


Detection  of  Nitrates  in  Soils.     Frank.     Landw.  Jahr.  17, 

723-724. 

iSee  under  XXIII.,  page  420. 


Significance  of  Potassium  in  Plants.  K.  Liipke. 
Landw.  Jahrb.  17,  887—913. 
Blasts  of  Phascolus  midtlflorus  and  vulgaris  were  grown 
in  nutritive  solutions  with  and  without  potash,  and  to 
minimise  the  supplj'  of  potash  emanating  from  the  seed, 
portions  of  the  cotyledons  were  removed  as  early  as 
possible. 

The  plants  cultivated  in  the  nutritive  solutions  without 
potash  vegetated  far  better  than  in  pure  water,  even  pro- 
ducing starch  iu  the  assimilation  org.ms,  metamorphoses  of 
material,  &c.,  but  they  were  nevertheless  much  behind  the 
plants  grown  under  normal  conditions,  inasmuch  as  the 
growth  and  production  of  organs  was  restricted. 

The  results  indicate  that  potash  does  not  stimulate  some 
special  function,  but  like  nitrogen,  phosphorus,  sulphur,  &c., 
is  generally  useful  in  the  plant,  probably  taking  part  in  the 
building  up  of  every  cell.  The  precise  role  played  by 
potash  is,  however,  still  uncertain. — D.  A.  L. 


Assimi.lability    of   the    Phosphoric   Acid    in   Basic    Stag. 

Bull.  d.  1.  Stat,  agronom.  d.    I'Etat  k  Gembloux,  1888, 

1—23. 
Wheat  and  oats  were  grown  on  two  soils  of  the  following 
composition  with  various  manures,  including  superpho.sphate 
and  basic  slag,  containing  2  ■  62  per  cent,  of  citrate-soluble 
phosphoric  acid,  and  19-26  per  cent,  of  phosphoric  acid 
soluble  in  hydrochloric  acid  :  — 


HO. 

Org.  Mat. 

Fe^Oa, 
AI2O3 

CaO 

M?0 

Xa.jO 

K2O 

PA 

SO, 

20-22 
9-80 

26-12 
0-00 

17-74 
4-48 

2-S7 
1-55 

1-09 
0-25 

0-23 

o-ii 

0-76 
O-lo 

0-65 
0-10 

0-26 

Soil2.    Sand 

0-01 
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CO, 

SiO, 

Insol.  cold  cone.  HCl. 

OrK.  NitroKen. 

Amm.N. 

Nitrato  N. 

Total  N.  per  1,000 

Soil  1.    Clny-sand 

0-56 

0-SO 
0-11 

9211 -10 
iflTU 

I'or  1,000 
Per  1.000 

0-201 
O'lli 

O-OGU 

0'026 

o*''9y 

Soili.    Sand 

0"16 

The  crops  on  both  soils  were  much  benefited  by  the 
phosphutic  nmuures,  tlie  slap  acting  quite  us  well  as  the 
su;>irpho>i>liate  ;  the  iflect  ou  the  poorer  sand  soil,  No.  2, 
was  more  marked  than  on  the  clay-saud,  No.  I.  Anyway, 
finely  pulverisetl  b;isicsla2  proved  an  excellent  manure,  and 
although  its  lime  was  without  aotlon,  the  lar^e  percentaj^e 
of  ferrous  and  I'errie  oxide  in  it  did  not  interfere  either  with 
the  growth  of  the  wheat  or  with  tlio  production  of  sugar  in 
beet,  or  starch  in  potatoes. — D.  A.  Ij. 


Relation  between  InoTganic  N itrogenous  Salts  and  I'lunts. 
H.  Jlolisch.     Naturw.  Kunds.  3,  256. 

TuK  author  has  investigated  Berthelot  and  Andre's  view 
that  nitric  acid  can  be  produced  in  plants  from  other 
nitrogenous  compounds.  Cultivations  in  nutritive  solutions 
coutuiuiug  ammonia,  but  free  from  nitrates,  have  led  him  to 
conclude  that  when  a  plant  contains  nitric  acid,  it  must 
have  obtained  it  from  the  soil,  and  if  a  plant  contains  more 
nitric  acid  than  the  subsoil,  it  is  attributed  to  storage  in 
the  plant.  The  author  has  not  found  nitrites  in  plants,  and 
these  salt-s  are  not  taken  up  by  the  plant  from  the  soil, 
inasmuch  us,  if  present,  they  are  directly  destroyed  in  the 
roots.  Even  when  nitrites  arc  presented  to  the  plants 
in  such  a  way  that  their  oxidation  is  prevented  before  they 
pass  into  the  plants,  not  a  trace  of  nitrite  is  to  be  detected 
either  in  the  surface,  roots  or  other  organs  of  the  plant. 
Nitrates  are  likewise  absent,  therefore  the  disappearance  of 
nitrites  is  evidently  not  due  to  oxidation,  in  fact,  observa- 
tions support  the  view  that  nitrites  become  reduced. 

— U.  A.  L. 

Preserving  Green  Fodder  with  Carbon  Bisulpliide. 
A.  Grete.     Chem.  Zeit.  Rep.  13,  97. 

See  under  XVIII.,  A.,  page  409. 


On  the  Present  Position  of  the'Question  of  the  sources  of 
Nitrogen  of  Vegetation.  Sir  J.  B.  Lawes  and  J.  II. 
Gilbert.  Phil.  Trans.  Royal  Soc,  Lond.  1889,  1 — 107. 
In  addition  to  the  experiments,  an  account  of  which  the 
authors  have  already  published  (J.  Chem.  Soc.  1885), 
they  now  give  further  details  of  a  similar  series  of  experi- 
ments. Fallow-wheat  was  grown  for  eight  years,  without 
any  addition  of  nitrogen,  on  land  which  for  30  years 
previously  had  received  no  artificial  addition  of  nitrogen,  in 
conjunction  with  three  leguminous  erop-^—  Tr  folium  rcpe/is, 
Mclilotus  leutantha,  and  Medicago  satira.  The  total 
amount  of  nitrogen  taken  off  with  the  leguminosa;  was 
found,  as  in  the  former  experiments,  to  exceed  very  con- 
siderably that  removed  in  the  wheat  crop.  The  amounts  of 
nitric  nitrogen  in  these  soils  at  the  conclusion  of  the 
experiment  was,  in  the  case  of  the  Trifolium  repens,  and  the 
Melilotus  leucanlha,  also  very  considerably  greater  than 
that  in  the  wheat  plots,  the  samples  being  taken  to  a  depth 
of  nine  feet.  In  the  case  of  the  Medicayo  satira  plots,  the 
amount  of  nitric  nitrogen  was  less,  which  was  however  not 
altogether  surprising  since  it  is  such  a  strong  and  deep- 
rooting  plant,  removing  as  it  did  eight  times  the  amount  of 
nitrogen  that  the  wheat  crops  removed.  That  these  crops 
feed  to  a  large  extent  on  nitric  nitrogen  is  shown  by  the 
fact  that  in  the  case  of  the  Trifolium  rcpcns  plot  there  was 
much  more  nitric  nitrogen  in  1883,  when  the  crop  failed, 
than  in  1885,  after  100  lb.  nitrogen  had  been  removed  in 
the  crop.  Further,  the  percentage  of  total  nitrogen  in  the 
surface  soils  of  all  the  plots  was  less  in  1881  than  in  1885, 
at  the  conclusion  of  the  experiments.  An  experiment 
similar  to  the  foregoing  was  made  by  growing  barley  and 
red  clover  on  bean-exhausted  laud,  in  which  case,  again 
the  umoant  of  nitrogen  in  the  soils  at  the  conclusion  of  the 


experiment  was  greater  than  at  the  commencement,  besides 
which  a  large  quantity  of  nitrogen  had  been  removed  in  the 
crops. 

Experiments  were  also  made  on  the  nitrification  of  the 
nitrogen  of  the  soils,  aiul  it  was  found  that  the  nitrogen 
is  susceptible  of  nitrification,  and  that  the  nitrification  is 
more  active  in  leguminous  than  in  gramineous  crop  sub- 
soils. At  the  same  time  the  experiments  did  not  indicate 
that  the  necessary  conditions  were  adequately  available  to 
explain  the  very  large  accumulation  of  nitrogen  which  were 
made  by,  for  instance,  tlie  lucerne  and  the  red  clover,  and 
experiments  were  therefore  made  to  see  if  possibly  nitro- 
genous organic  matter  is  dissolved  by  the  juice  of  the  plant 
root,  which  is  aeid,  and  thus  more  directly  assimilated.  The 
result  of  such  a  series  of  experiments,  in  which  the  solvent 
action  of  dilute  formic,  acetic,  oxalic,  malic,  citric,  and 
tartaric  acids  was  estimated,  showed  that  nitrogenous 
organic  matter  is  soluble  in  such  solutions,  but  that  the 
solvent  action  is  Umited.  Such  a  series  of  experiments 
are,  however,  not  altogether  comparable  with  the  action,  if  it 
actually  take  place,  of  the  acid  plant  juice  in  the  field. 

—J.  W.  L. 


XVI.-SUGAE,  STAECH,  GUM,  Etc. 

On  the  Sugar  found  in  Different  Kinds  of  Mushrooms. 
E.  Bourguelot.  Compt.  Keud.  108,  568—570. 
TuK  author  has  examined  eight  different  kinds  of  mush- 
rooms, belonging  to  the  genus  Lactarius  and  Boletus 
aurav.tiacus.  They  are  first  dried  in  the  air,  then  at  50° — 
60°  in  a  stove.  After  extracting  with  80  per  cent,  alcohol, 
the  latter  is  evaporated  and  the  residue  placed  in  an 
exsiccator.  The  crystals  that  separate  after  a  few  days  are 
recrystallised  several  times  from  alcohol,  and  appear  to  be 
mannite.  The  quantity  of  this  sugar  found  in  the  various 
specimens  varies  from  2 '14 — 15  per  cent.  One  of  the 
above  species  of  mushroom  \yas  extracted  with  boiling 
water  shortly  after  it  had  been  gathered.  The  filtrates  were 
evaporated,  the  residue  mixed  with  80  per  cent,  alcohol, 
and  otherwise  treated  as  above.  The  product  was  found  to 
be  trehalose.  The  author  concludes,  that  when  gathered 
this  mushroom  contains  trehalose,  but  by  drymg,  the  latter 
undergoes  a  chauge,  which  may  be  put  down  to  maturing, 
since,  like  fruit,  mushrooms  continue  to  live  for  some  time 
after  they  are  gathered. — A.  U. 


American  Vacuum  Apparatus.     Lippmann.     Oesterr. 
Zeits.  f.  Zuckerind.  1889,  760. 

The  construction  and  general  arrangement  of  some  sugar 
boiling  apparatus  employed  in  America  are  described.  A 
vacuum  pan  of  tliis  sort  is  constructed  of  cast-iron  rings 
which  consist  of  separate  segments,  and  there  are  four 
superimposed  heating  coils  with  9Ii  square  metres  of  heating 
surface.  It  yielded  within  four  hours,  at  a  temperature  of 
5I-1°C.  and  28^  in.  pressure,  77,000  kilos,  of  syrup.  A 
similar  but  larger  apparatus  made  up  of  12  cast-iron  rings, 
and  which  was  14  metres  high  and  5i  metres  diameter, 
yielded  175,000  kilos,  of  syrup  m  2^' to  3  hours.  The 
heating  system  consists  of  72  coils,  the  condenser  being 
2A  metres  diameter  and  9  metres  high.  The  cheap,  safe, 
quiet,  and  regular  working  of  this  apparatus,  and  its 
durability,  are  much  praised. — A.  W. 
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Preparation  and  Use  of  Pure  Grape  Sugar.     Seyberlich. 

Zeits.  f.  Zuckerind.  39,  S4. 
Starch  is  best  saccharified  'by  boiliug  with  dilute  nitric 
acid  in  vats,  and,  after  neutralising,  filtering,  and  evaporating 
the  syrup  to  36"  B..  crystallised  at  20°  C.  The  residue  is 
submitted  to  hydraulic  pressure  in  cloths,  when  a  yellowish 
crystalline  mass  remains  containing  88  per  cent,  of  sugar, 
10  per  cent,  of  water,  and  2  per  cent,  of  impurities.  The 
redissolved  sugar  previously  treated  with  10  per  cent,  of 
animal  charcoal  is  refined  in  the  same  manner,  and 
crystals  may  be  obtained  either  anhydrous  or  with  their 
water  of  crystallisation.  100  parts  of  starch  give  90 — 95  of 
anhydrous  sugar.  Raw  maize,  rice,  or  sago  may  be  similarly 
treated.  Nitric  acid  is  readily  removed  with  sulphurous 
acid.     The  method  is  cheap  and  gives  a  very  pure  product. 

— A.  E. 


Qiiercite.     H.  Kiliani  and  C.  Scheibler.     Ber.  22, 
517—520. 

QcEKCiTE  is  a  peutahydric  alcohol  according  to  Homann 
(Ann.  190,  282)  and  Prunier  (Ann.  Chim.  Phys.  V.  15, 1). 
Kanonnikow  fouud  that  on  reduction  it  was  chiefly  con- 
verted into  aromatic  compounds,  and  assigned  to  it  the 
constitution — 

/CH(OH).CH(OH). 
CHj/  >CH(OH). 

\CH(OH).CH(OH)/ 

If  Kannonikow's  formula  be  correct,  quercite  is  closely 
related  to  inosite,  and  on  oxidation  should  yield  similar 
products  to  those  obtained  from  the  latter  by  Maquenne 
(Ann.  Chim.  Phys.  VI.  12,  !)■ 

When  quercite  is  treated  with  nitric  acid  of  sp.  gr.  1'39, 
first  for  12  hoars  at  20°,  and  then  for  36 — 48  hours  at  30°, 
it  yields  mucic  acid  and  trihydro-Kyglutaric  acid,  but  no 
aromatic  compounds  could  be  obtained  either  by  oxidation 
or  any  other  chemical  process,  Onlj-  very  small  quantities 
of  the  two  acids  are  formed,  most  of  the  quercite  being 
converted  into  unstable  compounds  similar  in  behaviour  to 
those  obtained  from  sorbinose  and  levulose. 

These  results  seem  to  show  that  quercite  has  not  the 
constitution  given  to  it  by  Kanonnikow. — F.  S.  K. 


Oxidation    of    Gahictose-carhoxi/lic    Acid.      H.    Kiliani 
Ber.  22,  521—524. 

Galactose-caeboxtlic  acid  is  best  prepared  in  large 
quantities  as  follows  : — The  crude  product  obtained  by 
treating  galactose  with  hytlrocyanic  acid  (Ber.  21,  915)  is 
decomposed  with  lime,  the  ammonia  driven  off,  and  the 
calcium  precipitated  in  the  cold  with  oxalic  acid.  The 
filtrate  is  boiled  for  a  long  time  with  lead  carbonate,  filtered, 
evaporated  to  a  small  volume,  and  then  agitated  with  a 
small  quantity  of  the  pure  lead  salt.  The  latter  is  obtained 
by  boilins  a  small  quantity  of  the  pure  acid,  prepared  as 
already  described  (/oc.  cit.}  with  lead  carbonate  and  re- 
crystallisiug.  After  1  to  2  days  the  crystals  are  separated, 
pressed,  and  purified  by  recrystallising  from  boiling  water 
with  addition  of  animal  charcoal.  The  pure  salt  is  dissolved 
iu  5  times  its  weight  of  water,  decomposed  with  sulphuretted 
hydrogen,  and  the  pure  acid  obtained  by  evaporating  over 
sulphuric  acid.  If  the  solution  be  evaporated  at  100"  the 
acid  is  partially  converted  into  the  lactone. 

Carbo.rygalactonic  acid,  CjHjoOg,  is  formed  when  galac- 
tose-carboxylic  acid  is  warmed  at  50°  for  about  24  hours 
■with  1  ^  times  its  weight  of  nitric  acid  of  sp.  gr.  1  •  2.  The 
nitric  acid  is  driven  off  by  evaporating  at  100^  the  residue 
freed  flora  oxalic  acid  by  adding  tlie  necessary  quantity 
of  chalk,  and,  after  neutralising  with  potash,  evaporated 
to  a  syrup  and  mixed  with  excess  of  acetic  acid.  The 
hydrogen  potiissinm  salt,  2  GjHjiOgK  +  3  HjO,  separates 
after  12  to  24  hours,  on  rubbing,  aad  is  readily  purified  by 
recrystallising. 

The  crystalline  cadmium  salt,  CyHnjOgCd  +  2  HjO,  can 
he  obtained  by  neutralising  a  solution  of  the  pure  acid 
potassium  salt  with  potash,  and,  after  concentrating, 
precipitating  with  cadmium  nitrate. 


The  free  acid,  prepared  by  decomposing  the  cadmium 
salt  with  sulphuretted  hydrogen  and  evaporating  in  a 
partial  vacuum,  crystallises  in  microscopic  prisms  and  is 
sparingly  soluble  in  cold  water,  but  much  more  readily  than 
mucic  acid.  It  frits  together  at  168°,  melts  at  171°  with 
evolution  of  gas,  and  does  not  reduce  alkaline  copper 
solutions. 

The  neutral  potassium  and  sodium  salts  could  not  be 
obtained  in  a  crystalliue  condition.  The  barium  salt 
crystallises  with  three  molecules  of  water. — F.  S.  K. 


Seminose.     E.  Eeiss.     Ber.  22,  609—613. 

It  is  well  known  that  in  many  seeds  the  cell  walls  of  the 
endosperm  or  the  cotyledons  are  considerably  thickened. 
In  the  case  of  some  seeds  it  has  been  shown  that  this  extra 
material  serves  as  reserve  food  for  the  embryo,  whilst  in 
other  instances  this  proof  has  not  been  forthcoming.  The 
thickened  cell  walls  consist  either  of  amyloid  or  cellulose. 
The  author  has  examined  a  number  of  those  seeds  which 
contain  cellulose  as  reserve  material.  This  cellulose  differs 
considerably  from  ordiuary  cellulose.  On  hydrolysis  with 
sulphuric  acid,  a  dextro-rotarj*  sugar  is  obtained.  It 
reduces  Febling's  solution  and  is  capable  of  fermentation. 
The  author  gives  to  it  the  name  o{  Seminose.  It  has  not  yet 
been  obtained  in  the  pure  state,  so  that  its  properties  are 
not  accurately  known,  but  it  yields  several  readily  crys- 
tallisable  derivatives.  Phenylhydrazine  acetate  mixed  with 
an  aqueous  solution  of  seminose  in  the  cold  gives  a  very 
considerable  precipitation  of  a  colourless  hydrazone.  It  is 
soluble  in  80 — 100  parts  of  boiling  alcohol  of  50 — 60  per 
cent.,  but  the  greater  part  separates  out  again  on  cooling. 
It  crystallises  in  small  rhombic  plates,  melting  at  ISo" — 
186°  C.  It  is  composed  of  one  molecule  of  CgHioOj  united 
to  one  of  phenylhydrazine  with  separation  of  one  molecule 
of  water.  Its  formula  is  C,.,Hi8N.,05.  A  neutral  aqueous 
solution  of  seminose  gives  with  basic  acetate  of  lead  a  white 
gelatinous  precipitate,  soluble  in  excess  of  the  reagent.  Its 
composition  is  PbO(C|;II,,06)  +  H;().  Seminose  readily 
yields  an  isonitroso-derivative  in  colourless  crystals  of  the 
following  formula,  CgHijOjX.  It  is  fairly  soluble  in  water, 
and  melts  at  176°  C.  with  blackening.  These  facts  con- 
clusively prove  that  seminose  is  a  distinct  sugar.  The 
formation  of  seminose  is  easily  detected  bj'  the  in.solu- 
bility  of  its  phenylbytlrazone,  which  is  a  ready  means  of 
distinguishing  the  reserve  food  cellulose  from  ordinary 
cellulose  and  amyloid.  Seminose  was  obtained  from  the 
following  families  of  plants  : — Palmace£E,Liliacea;,  Iridacese, 
Loganiacea;,  and  RubiaceED.  Seeds  containing  amyloid  as 
reserve  food  do  not  give  seminose  on  hydrolysi-'. — H.  T.  P. 


A  Sugar  from  Laminaria.     E.  W.  Bauer.     Ber.  22,  618. 

A  QUANTITY  of  laminaria  taken  from  the  sea  about  the  end 
of  August  1885  at  Heligoland,  was  first  extracted  with 
alcohol  and  then  heated  with  sulphuric  acid  on  tue  water- 
bath.  The  solution  was  then  neutralised  with  chalk, 
evaporated  and  extracted  with  alcohol.  The  author  thus 
obtained  a  syrup,  which  solidified  to  a  mass  of  crystals 
when  a  crystal  of  dextrose  from  lichenin  was  introduced. 
The  substance  had  a  sweet  taste.  Its  specific  rotary  power 
was  determined,  with  the  following  result  : — (o)i,  —  +  46  '71° 
at  14°  C,  concentration  1  grm.  per  15  cc.  of  solution.  The 
phenylhydrazono  was  also  prepared  ;  its  melting  point  was 
about  140°  C.  On  these  grounds  the  author  is  of  opinion 
that  the  formation  of  dextrose  from  laminaria  has  been 
proved.- H.  T.  P. 


PATENTS. 

An    Improvement   in    Saeeharomcters.     A.  Horn,  London. 

Kng.  Pat.  7411,  May  19,  1888.     8rf. 

This  invention  consists  in  fixing  a  scale  indicating  per- 
centages of  sugar,  alongside  the  Beaume  scale,  ou  the 
hydrometers  usually  employed  for  ascertaining  the  density 
of  saccharine  solutions,  so  as  to  avoid  the  trouble  of 
referring  to  tables. — W.  M. 
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Improvements  in  and  Belaling  to  CeMtrifugal  Machines  for 
use  in  the  Miinufacture  nf  Sugar.  G.  F.  Redfcrn, 
IamuIoii.  From  W.  P.  Abell,  K^isequibo,  British  Guianii. 
Kng.  Pat.  8052,  Jime  I,  1888.     Sd. 

This  invention  relates  to  meolmnism  whereby  the  sugar 
diseharptl  tliroii;;h  the  bottiims  of  centrifugals  is  conveyed 
to  iin  orilinary  elevator,  or  elsewhere  as  disind,  without 
manual  lab»iur.  The  principal  feature  is  the  employment  of 
a  "  conveyor  in  the  form  of  a  spiral  or  helical  bar  or  rod, 
which  is  connected  at  two  or  more  points  with  the  driving 
shaft,  but  which  throughout  the  greater  part  of  its  length  is 
unattached  to  the  shaft,  and  is  at  sufficient  distance  there- 
from to  permit  the  pas-age  of  the  sugar  between  it  and  the 
shaf^."  This  spiral  works  in  a  trough  placed  under  the 
centrifugals,  and  it  is  claimed  that  the  spiral  does  not 
triturate  or  damage  the  sugar  in  the  same  degree  as  screw 
blades  or  endless  bands.  Descriptions  are  also  given  of 
various  arrangements  for  preventing  the  molasses  from 
getting  into  the  troughs  ali'iig  with  the  sugar  and  for 
discharging  the  sugar  at  will,  either  into  the  conveyor  or 
out  of  the  trough,  but  the  specitication  and  accompanying 
drawings  must  be  consulted  fur  the  detailed  manner  in 
which  these  arrangements  are  carried  out. — W.  M. 


Improiemenls  in  Evaporating  I'ans.  G.  Fletcher,  Litchurch. 

From    G.     Brocklchurst,    Barbadoes.     Eng.    Pat.    Sl)53, 

June  1,  1883.  Scl. 
This  is  an  improvement  in  open  evaporating  pans,  and 
c<insist.s  principally  in  constructing  a  hollow  drum  at  the 
bottom  of  the  pan,  in  which  are  a  number  of  heating  tubes 
and  a  large  central  tube  through  which  the  li(|uiil  circulates  ; 
the  steam  surrounds  these  tubes  and  a  large  heating  surface 
is  thus  obtained.  Drawings  accompany  the  specification. 
— W.  M. 

Apparatus  for  Clennshig  Filtering  Media.  IT.  .T.  Allison, 
London.  From  the  Casamajor  Filter  Company,  New 
Vork.  U.S.A.     Eng.  Pat.  18,860,  December  27,  1888.     Sd. 

Tin;  invention  described  in  this  specification  embraces  a 
methoil  and  suitable  apparatus  for  thoroughly  cleansing 
the  sawdust  or  finely-divided  woody  fibre  used  as  filtering 
media  for  the  removal  of  organic  and  suspended  impurities 
from  a  solution  of  impure  sugar.  The  sawdust  containing 
the  impurities  is  thoroughly  agitated  in  a  nii.\ing  ve.«sel 
with  a  large  volume  of  water ;  tlie  vessel  is  of  the  usual 
Ivpe  employed  for  such  purposes.  From  thence  it  is  trans- 
ferred into  a  second  agitating  vessel  where  it  is  operated 
upon  whilst  suspended  in  water,  by  means  of  a  current  of 
air  or  steam  distributed  through  the  mass.  When  by  these 
operations  the  dirt  and  foreign  substances  are  removed  and 
held  in  suspension  in  the  water,  the  sawdust  is  separated 
I'rom  the  contaminated  water  in  an  oct.agonal  rotating  sieve 
suspended  horizontally  ;  here  it  is  subjected  to  a  washing 
by  clean  water,  and  subseipiently  passed  through  two  other 
similar  apparatus,  in  each  of  which  it  is  further  purified  by 
washing.  Finally  the  cleansed  sawdust  is  dried  on  a  filter 
illustrated  in  the  specification,  resembling  the  ordinary  form 
of  vacuum  filter. 

The  patentee  claims  the  process  as  described,  and  the 
combination  of  the  various  steps  and  portions  of  the 
apparatus. — C.  C.  II. 


XVII.-BREWmG.  WINES.  SPIEITS,  Etc. 

Artificial  Diastase.     A.  Reychler.     Bcr.  23,  114—419. 

Bv  the  action  of  dilute  acids  on  the  gluten  of  wheat,  at  a 
temperature  of  3U° — 10°  C.,  for  several  hours,  a  considerable 
portion  of  the  gluten  is  dissolved  to  an  opalescent  liciuid. 
This  solution  is  not  coagulated  on  boiling.  A  few  drops  of 
a  weak  solution  of  potassium  hydrate  give  a  precipitate, 
soluble  in  a  slight  excess  of  potash.  A  few  volumes  of 
itlcohol  clear  the  solution,  whilst  a  large  quantity  of  alcohol 


generally  renders  it  turbid.  Potassium  ferrocyanide  gives 
a  precipitate  soluble  in  much  acetic  acid.  Mcrcuiic  chloride 
seems  to  have  no  effect.  Guaia  tincture  and  hydrogen 
peroxide  give  an  intense  blue  colouration.  This  reaction 
was  not  obtained  when  the  gluten  solution  was  boiled,  or 
rendered  too  acid.  According  to  Lintner  this  behaviour  Is 
characteristic  of  diastase.  The  solutions  possess  consider- 
able diastatie  activity,  which  is  destroyed  by  boiling,  and 
also  destroyed,  or  at  lea-^t  retarded,  by  excess  of  acid  or 
alkali.  In  one  instance,  the  gluten  of  20  grms.  of  wheaten 
flour  was  digested  for  several  hours  with  100  cc.  of  a 
sobition  containing  1  grm.  of  potassium  monophosphate  in 
.")00  cc.  Al^er  solution  had  been  effected  2  cc.  of  the 
artificial  diastase  were  added  to  2  grms.  of  starch  gelatinised 
with  250  cc.  of  water,  and  the  mixture  digested  for  five  hours 
at  40° — ,50°  C.  At  the  end  of  this  time  the  solution  was 
capable  of  reducing  135  cc.  of  alkaline  copper  solution.  The 
autliiu'  was  unable  to  obtain  an  active  ferment  from  other 
nitrogenous  bodies,  such  as  albumen  aiul  gelatin.  I,intner's 
diastase  reaction  can  be  obtained  from  the  soluble  albu- 
minoids contained  in  wheaten  flour.  A  slight  proportion  of 
acid  increases  the  diastatie  activity.  The  soluble  nitro- 
genous constituents  of  ungerminatcd  barley  also  possess 
diastatie  activity,  which  is  increased  by  a  small  quantity  of 
acid.  In  two  tables  the  author  gives  the  results  obtained 
on  estimating  the  reducing  power  of  a  number  of  mashes 
made  with  barley,  maize  and  malt,  separate  and  also  mixed, 
as  well  as  mixtures  of  these  with  starch.  The  mashing 
liquor  was  in  some  cases  water,  in  others  a  solution  of 
acetic  or  raetaphosphoric  acid,  containing  1  grm.  per  litre 
of  the  acid.— H.  T.  P. 


EvaminatioH  of  Malt  Extract.     E.  Dieterich.     Helfen- 
berger  Ann.  1888. 

See  under  XXIII.,  page  424. 


PATENTS. 


Improvements  in  the  Treatment  of  Brewers'  or  Distillers' 
Worts.  W.  Hueks,  London.  Eng.  Pat.  6026,  April  23, 
1888.     8(/. 

Tms  invention  has  for  its  object  the  removal  of  insoluble 
matters  from  wort  after  it  has  left  the  mash-tun.  The 
apparatus  consists  of  a  continuous  travelling  band  of  some 
porous  material,  constructed  somewhat  like  a  paper  machine. 
The  wort  flows  over  the  gauze,  through  which  it  soaks, 
leaving  the  insoluble  matter  behind.  The  thick  residue  on 
the  travelling  gauze  is  removed  by  means  of  scrapers  or 
brushes,  after  which  it  can  be  washed  with  clean  water. 
If  necessary,  the  wort  is  further  treated  in  a  centrifugal 
machine,  which  consists  of  a  disc,  on  which  are  fi.xed  a 
number  of  tubes  radiating  from  the  centre.  The  ends  of 
these  lubes  can  be  closed  during  the  rotation  of  the  disc 
at  the  ends  nearest  the  circumference.  The  wort  flows 
continuously  into  these  tubes  about  half-way  between  the 
centre  and  the  circumference  of  the  wheel.  Daring  its 
passage  to  the  centre  of  the  wheel  the  particles  are 
precipitated  to  the  ends  of  the  tubes  and  retained  till  the 
ends  are  removed. — H.  T.  P. 


Improvements  in  the  Manufacture  of  Ejffervescing  Wines 
and  Beverages,  and  in  Apparatus  therefor.  W.  Gerbel, 
Korschach,  Switzerland.  Eng.  Pat.  2785,  February  16, 
1889.     id. 

The  inventer  employs  grape  stalks  as  ferment  bearers. 
For  this  purpose  the  bunches,  after  the  grapes  have  been 
removed,  are  washed  with  water  at  30°  C.  and  partially 
dried.  They  are  then  sprinkled  with  sweet  wine  or  other 
similar  liquid  and  allowed  to  ferment.  In  order  to  com- 
pletely ferment  a  liquid  containing  4 — ."i  per  cent,  of  sugar, 
about  2  per  cent,  of  the  weight  of  the  liquid  of  stalks  are 
required.  The  advantage  resulting  from  the  employment 
of  these  stalks  is  that  they  constitute  a  filtering  medium 
and  attract  the  yeast  formed. 

In  the  manufacture  of  effervescent  wines  an  apparatus  is 
employed  consisting  of  a  wooden  cylindrical  vessel  of  about 
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220  gallons  capacity.  It  is  surrounded  by  a  metal  jacket 
capable  of  resisting;  eight  atmospheres  pressure,  and  is 
closed  by  a  tight-fitting  lid  which  closes  both  vessels.  In 
the  interior  of  the  inner  vessel  is  a  cylinder  to  hold  the 
grape  stalks.  This  inner  cylinder  is  the  fermenting  vessel, 
and  it  communicates  with  three  other  vessels  of  similar 
construction  but  only  half  the  size,  one  of  which  is  a  sort 
of  feed  chamber  for  the  fermenting  vessel,  while  the  other 
two  act  as  recipients  for  the  fermenteil  wine.  These  are 
connected  in  their  turn  to  a  bottling  apparatus.  When  the 
fermenting  vessel  is  filled  with  wine  and  provided  with 
ferment  carrier,  the  lid  is  fastened  down  and  the  space 
between  the  inner  and  outer  vessels  filled  with  water. 
After  about  8—10  days  the  wine  is  ready  for  transfer  to 
the  other  two  vessels  mentioned  above.  All  these  apparatus 
are  connected  in  such  a  manner  that  the  same  pressure 
exists  in  every  part,  so  that  the  liquids  can  be  transferred 
from  one  to  "the  other  without  violent  disturbance.  The 
invention  is  employed  witli  great  advantage  in  the  manu- 
facture of  champagne  and  other  sparkling  beverages. 
Wines  may  be  bottled  with  the  addition  of  grape  stalk 
ferment  and  sugar  without  becoming  turbid.  The  principal 
advantages  are  :  — 

(a.)  A  rapid  and  uniform  fermentation  is   produced  in 
about  six  weeks. 

(6.)  Deterioration  of  the  wine  is  avoided  owing  to  the 
rapidity  with  which  fermentation  takes  place. 

(c.)  The  operation  of  bottling  can  he  performed  at  all 
seasons  of  the  year. — H.  T.  P. 


XYIII.-CHEMISTEY  OP  FOODS.  SANITAEY 
CHEMISTEY,  AND  DISINFECTANTS. 

M)— CHEfflSTRY    OF    FOOD. 

Olcomargarin  Manufacture.     Eng.  and  Min.  Jour.  47, 
210-212. 

This  description  is  taken  from  the  Report  of  the  Commis- 
sioner of  Internal  Keveuue  of  America.  The  ingredients 
used  are  :  Oleo  oil,  neutral  lard,  some  liquid  vegetable  oil, 
as  cotton-seed,  sesame  or  peanut,  butter,  in  the  higher 
grades,  cream  and  milk,  together  with  salt,  and  annatto  or 
other  colouring  matter. 

The  manufacturer  of  oleomargarin  usually  buys  the 
refined  materials  in  the  open  market.  The  manufacture  of 
oleo  oil  is  generally  carried  on  in  connexion  « ith  the  large 
slaughter  and  packing  houses  situated  in  or  near  the  principal 
cities.  The  caul  and  suet  fats  are  removed  from  the 
freshly  slaughtered  beeves  and  placed  in  tanks  filled  with 
water  at  75°  to  85°  F.,  where  they  remain  from  two  to  three 
hours  before  being  transferred  to  other  tanks  containing  iced 
w.iter.  By  this  procedure  the  fats  are  gradually  deprived 
of  their  animal  heat,  and  the  danger  of  their  becoming 
rancid  is  avoided,  as  would  happen  if  the  mass  of  fat  were 
suddenly  chilled  by  being  placed  directly  in  iced  water. 
The  caul,  long  or  slaughter  fat,  is  kept  separate  from  the 
suet  fat,  which  yields  an  inferior  grade  of  oil. 

A  Texan  steer  will  yield  on  an  average  65  lb.  of 
caul  and  suet  fats,  from  which  are  obtained  28  lb. 
(43  per  cent.)  of  oleo  oil,  21  lb.  (32  per  cent.)  of  oleo- 
stearin,  and  12  lb.  (20  per  cent.)  of  high-grade  tallow. 
The  chilled  fat,  after  thorough  washing  from  blood,  is  fed 
into  hashers  working  at  high  speed,  from  which  it  issues 
through  fine  sieves  into  the  rendering  tank.  No  fat 
remains  on  hand  longer  than  14  hours,  usually  not  more 
than  four  hours,  before  being  rendered.  The  rendering 
tank  is  a  steam-jacketed  upright  kettle  of  2,000  to  5,000 
lb.  capacity,  provided  with  revolving  blades.  Steam  being 
let  into  the  jacket,  the  hashed  fat  is  continuously  fed  in, 
and  kept  in  motion  by  the  stirrer.  When  the  tank  is  full, 
and  the  contents  thoroughly  melted,  the  temperature  being 
120°  to  150°  F.,  the  fat  is  allowed  to  rest  fur  the  water  and 
scrap  to  settle.  The  clear  fat  is  drawn  otf  from  the  top, 
and  run  into  the  graining  or  seeding  cars  of  400  to  600 
lb.  capacity.      The    temperature    of    the  room   in   which 


these  cars  are  stored  is  maintained  at  85°  to  95°  F.,  and  the 
whole  contents  of  the  car  will  be  in  a  semi-solid  condition  in 
from  one  to  three  days.  This  fat  is  free  from  all  "  greasy  " 
taste.  It  is  now  taken  to  the  press-room,  kept  at  70°  to 
80°  F.,  where  it  is  ladled  out  on  a  stout  linen  cloth,  which 
is  folded  up  ready  for  placing  in  the  screw-press.  When 
the  press  is  filled,  pressure  is  gradually  applied,  and  the 
expressed  oil  constitutes  the  "  oleo  oil."  This  liquid  fat  is 
allowed  to  cool  in  baiTels,  and  at  ordinary  temperature 
forms  a  soft,  gnanular,  tasteless  and  nearly  colourless  fat. 
The  hard  fat  remaining  in  the  filter  bags  forms  the  beef  or 
oleo-stearin,  which  is  used  for  making  *'  refined  lard  "  by 
the  addition  of  cotton-seed  oil,  or  is  sold  to  the  soap  and 
candle  maker. 

The  manufacture  of  "  neutral  lard "  is  conducted  by 
essenti.allv  the  same  machinery  and  at  about  the  same 
temperatures  as  for  oleo  oil,  but  only  the  leaf  fat  of  freshly 
slaughtered  hogs  is  used.  A  hog  yields  from  5  to  1 5  lb.  of 
leaf  lard,  of  which  100  lb.  yields  90  lb.  of  "  neutral."  The 
screw-press  is  not  emphyed  to  separate  the  stearin,  but 
the  melted  fat  is  run  directlj-  from  the  rendering  tank  into 
a  very  strong  iced  brine,  where  it  remains  for  24  hours 
before  being  placed  on  shelves  to  drain.  The  "  neutral  " 
is  a  white,  slightly  granular,  tasteless,  solid  fat. 

The  by-products  of  the  oleo  oil  and  neutral  lard  manu- 
facture, namely,  stearin,  tallow,  and  lard,  are  standard 
merchantable  articles.  Only  fresh  and  sweet  fats  are  used, 
and  great  cleanliness  is  observed  through  all  the  processes. 
The  vegetable  oils  employed  are  refined  by  ordinary 
methods,  whereby  a  product  of  a  light  straw  colour  and 
bland  taste  is  obtained.  The  butter  used  is  always  selected 
for  its  high  flavour.  The  granular  character  of  oleo  oil 
requires  the  addition  of  a  softer  fat,  such  as  neutral  lard 
or  colton-seed  or  other  vegetable  oil,  in  order  to  approach 
more  closely  to  the  consistency  of  butler.  The  proportions 
in  which  these  ingredients  are  used  vary  with  the  season 
of  the  year,  the  grade  desired,  and  the  formula  of  the 
manufacturers.  The  charge  of  milk  or  cream,  however,  is 
the  same  for  all  grades  manufactured  by  any  particular 
factory,  and  varies  from  10  to  20  per  cent.  The  milk  or 
cream  is  allowed  to  become  slightly  sour. 

The  mixing  of  the  materials  to  form  the  butter  substitute 
is  conducted  in  a  steam-jacketed  churn  of  from  1,200  to 
2,500  lb.  capacity.  The  oleo  oil  and  neutral  lard  are  melted 
in  separate  vessels  at  S0°  F.  The  charge  of  milk  or  cream  is 
first  run  into  the  churn,  and  the  paddles  are  kept  in  motion 
until  the  butter  begins  to  form.  Then  the  oleo  oil  is  added 
and  stirred,  next  the  neutral  lard,  and  finally  the  annatto 
to  give  the  desired  colour.  The  butter  is  either  added  to 
the  churn  or  worked  in  subsequently.  The  temperature  is 
carefully  regulated,  begiimingat  about  85°  F.  and  increasing 
gradually  to  105°  F.  at  the  end  of  the  operation,  when  the 
whole  charge  has  the  ajipearance  of  a  yellowish  creamy  fluid. 
From  20  to  90  minutes  are  occupied  in  the  churning.  The 
finished  charge  is  run  into  lauks  containing  chopped  ice 
and  constantly  stirred,  or  is  met  by  a  stream  of  iced  water 
as  it  issues  from  the  churn,  the  object  being  to  give  the 
mass  a  fine  grain  by  the  sudden  cooling.  The  chilled  mass 
is  then  placed  on  wooden  trays  to  drain.  Here  the  salt  ie 
added  and  allowed  to  work  itself  in,  which  generally  takes 
from  12  to  24  hours.  The  salted  mass  is  then  thoroughly 
worked  by  mechanical  rollers  to  remove  the  buttermilk  and 
water. 

Oleomargarin  is  placed  on  the  market  cither  "  solid 
packed  "  or  in  prints  or  rolls.  Four  grades  are  generally 
made,  known  as  "  dairy  "  and  "  extra  dairy  oleomargarin," 
"  creamery,"  and  "  e.xtra  creamery  butterine,"  the  last  two 
containing  from  10  to  25  per  cent,  of  the  best  creamery 
butter.  In  the  lower  grades  from  25  to  60  per  cent,  of 
neutral  lard,  20  to  50  per  cent,  of  oleo  oil,  5  to  25  per  cent, 
of  vegetable  oils,  and  in  some  cases  from  2  to  10  per  cent, 
of  butter,  with  10  to  20  per  cent,  of  milk  or  cream,  are  the 
proportions  used.  Some  factories  employ  no  vegetable  oils 
in  their  oleomargarin,  preferring  to  use  a  larger  proportion 
of  neutral  lard  with  a  small  amount  of  butter  to  obtain  the 
desired  butter  consistency.  In  the  higher  grades  the  pro- 
portions of  oleo  oil  are  reduced,  the  vegetable  oils  are 
discarded,  and  creamery  butter  is  used  to  make  up  the 
charge. — G.  H.  B. 
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Preserving  Green-Fodder  with  Carbon  Bisulphide, 
A.  Grcto.     Chem.  Zeif.  Kep.  13,  97. 

Two  hrickcd  silos  (1'8  x  1-5  x  1-C  inctri's  respectively) 
were  filluil  with  goixl  cloviT,  >vliich  wiis  just  ahout  to  buil, 
and  two  kilos,  of  carboii  bisulpliide  firadiially  aiUled  wiili  a 
hand  syringe.  The  fodder  was  th-n  covered  with  well 
fitting  boanls  and  some  roofing-felt.  No  special  pressure 
was  applied.  After  six  mouths  the  fod<lor  was  fonnd  to  be 
absolutely  free  from  mould,  not  a  leaf  being  spoiled. 
Moreover,  it  had  an  agreeable  odour,  and  was  slightly  acid. 
The  cows  took  it  readily  and  without  the  slightest  ill-effects. 
An  analysis  also  provctl  this  means  of  ]ireservation  to  be 
a  good  one,  since  almost  the  total  crude  protein  substances 
originally  present  had  remained  unchanged.  The  author 
believes  that  it  will  be  possible  to  prevent  the  fermentation 
of  hay  by  carbon  bisulphide,  withivut  spoiling  it.  Kx- 
pcriments  on  a  large  scale  are  being  carried  out,  with  ii 
view  of  ascertaining  the  utility  of  this  process. — A.  R. 


I'ATKNTS. 


Certain  Improvements  in  the  Mnnufarliirn  of  linker,  anil 
in  the  belter  Flavourinfj,  Colourimj,  unit  Preserving  of 
the  same,  and  in  the  (^leansiny,  Flavonring,  Colouring, 
and  Preservation  nf  liancid  lintter,  Margarin,  and 
all  other  Artificial  Ihilters,  and  Apparatus  therefor. 
T.  Adair,  Belfast.     Eng.  Pat.  4  195,  March  24, 1 388.     1 1 d. 

In  applying  this  method,  the  cream  is  raised  by  heating, 
and  after  cooling  is  removed  and  placed  in  a  bath  of  water 
and  heated  at  9o' — O'i"  I'",  to  melt  the  butter  globules,  while 
it  is  agitated  to  free  the  butter  fat  from  the  milk.  The 
wash-water  is  then  separated,  preferalily  by  use  of  the 
apparatus,  which  forms  a  part  of  the  inventiim  (drawings 
of  which  are  given),  and  the  process  of  washing  repeated 
till  the  wash-water  shows  but  a  very  slight  op.ilescence. 
The  butter  so  obtained  is  uniform  in  texture,  colour  and  con- 
sistence, but  without  scent  or  flavour.  To  remedy  this  defect 
the  butter  is  flavoured  when  at  a  temperature  of  05' — 80^  F., 
in  the  washing  process,  when  a  few  drops  of  any  esseniial 
oil,  essence,  or  substance  imparting  an  agreeable  odour  and 
taste  to  the  butter,  or  preferably  the  purified  butter  essence, 
the  preparation  of  which  is  described  below,  is  added.  At 
this  stage  also  a  little  colouring  matter,  e.g.,  annatto,  may 
be  added  if  needful.  In  order  to  dissolve  the  casein  which 
may  be  present  in  the  melted  butter  fat,  a  little  "  albumen 
solvent,"  caustic  lime,  potash,  or  soda,  is  added,  preferably 
when  the  wiush-water  has  been  drawn  off,  and  before 
admitting  fresh  water. 

Kaneid  butter  and  margarin  are  purified  in  the  same 
way,  by  this  process  of  washing  the  melted  fat.  In  the 
case  of  rancid  butter,  the  "  butter  essence  "  distils  off  and 
is  collected  from  the  top  of  the  washing  vessel,  the  butter 
fat  being  wa.shed  finally  with  water  at  ICi"  F.,  which  drives 
off  the  last  remaining  odour  of  rancid  butter.  It  is  this 
distillate  which  is  used  for  flavouring  the  fresh  butter  fat. 

A  press  has  also  been  devised  for  expelling  the  last  of 
the  water  from  the  butter  fat  when  cold,  and  consists 
essentially  of  a  screw-press,  with  a  compartment  round  it 
for  maintaining  the  butter  at  a  desired  temperature  while 
pressing,  that  recommended  being  56^ — 57^  F.  From  the 
bottom  of  the  press  a  series  of  needles  pass  automatically 
upwards  into  the  butter,  which  opens  it  so  as  to  facilitate 
the  expulsion  of  the  last  portions  of  water  from  the  butter. 

—J.  W.  L. 


Proeess  for  drying  Organic  Sulislances  such  as  Potatoes 
and  other  Hoots  or  Fruits.  ().  Imray,  London.  From 
G.  Richter,  Falkenberg,  (iermany.  Eng.  Pat.  6734, 
May  5,  1888.     6d. 

Tup.  potatoes,  turnips,  kohlrabi,  or  other  produce,  are 
[iceled,  then  steamed,  or  boiled  on  a  perforated  sieve,  the 
water  is  then  run  off,  and  the  vessel  exhausted  of  air  until 
the  potatoes,  Stc.  cool  down  to  18°  C— J.  M.  II.  M. 


Treating  Dangivay  Beans  {Cassia  tora.  Cassia  Occiden- 
talism as  a  suhatitntr  for  Coffer.  iSir  K.  B.  Sladen, 
London,  R.  .McLcod  and  C.  II.  White,  Durmah.  Kng. 
I'at.  l.'i,.3i;4,  October  25,  1888.     4d. 

TiiK  seeds  of  Cassia  tora  or  C.  oecidentalis,  abundant  in 
Itritish  liurmab,  are  ground  and  roasted  and  used  like 
coffee.— J.  M.  II.  M. 


(B)— SANITARY  CHEMISTRY. 

Metropolitan  ^faiH  Drainage.  .Sir  II.  E.  Roscoc.  Reports 
to  the  Metropolitan  Board  of  Works. 
I .  Deodorisation  of  Metropolitan  Sfwagc  at  the  Outfalls. 
— In  this  report  the  proceedings  taken  in  18S8are  recorded 
Deodorisatit)!!  was  eommeuced  at  both  outfalls,  Crossness 
and  Barking,  May  7th,  by  the  addition  of  3  gi-ains  of 
bleaching  jiowder  to  the  gallon  of  effluent  sewage,  and 
continued  until  the  stock  of  that  material  in  hand  (83'.)  tons) 
was  exhausted.  After  M.iy  24th,  at  the  northern  outfall, 
and  .Tunc  17th  at  the  southern  outfall,  manganate  of  soda, 
in  the  same  proportion,  was  added  until  .July  11th,  the 
weight  used  being  1,178  tons.  The  low  temperature  of  the 
river  wak>r  and  the  heavy  rainfall  had  at  that  date  materially 
improved  the  condition  of  the  river.  Deodorisation  was 
resumed  on  July  IGtb,  and  continued  until  October  13tb, 
803  tons  of  manganate  of  .soda  having  been  used  to  deodorise 
about  52  million  gallons  of  crude  sewage  discharged  daily 
on  the  flood  tide. 

The  value  of  the  chemicals  used  in  1888  was  24,357/.,  as 
compared  with  42,407/.  in  1887,  a  saving  of  18,110/. 
(including  a  saving  of  4,iS."iU/.  due  to  reduction  on  the 
contract  price  of  manganate  of  soda),  whilst  in  1887  a 
saving  was  effected  of  3S,604/.  over  the  previous  year. 
Thus  the  expenditure  in  1888  as  compared  with  the 
expenditure  in  1886  shows  a  reduction  of  56,700/.  in  this 
item  of  chemicals,  without  apparent  deterioration  of  the 
river. 

The  use  of  manganate  of  soda  without  the  addition  of 
sulphuric  acid  in  the  proposed  proportions  was  found  not 
less  effective  on  the  putrescent  in.atters  of  the  sewage. 

Concerning  the  effect  of  the  mangan.ite  of  soda  on  the 
general  state  of  the  river  the  author  expresses  the  opinion 
that  no  amount  of  chemicals  which  can  with  any  show  of 
reason  be  added  is  sufficient,  or  nearly  snfiicient,  to  convert 
the  whole  of  the  ftecal  matter  into  harmless  forms.  One 
gallon  of  pure  river  water  contains  nearly  four  times  as 
much  oxygen  as  that  supplied  by  three  grains  of  manganate 
of  soda  (25  per  cent.).  The  oxygen  in  the  manganate  is 
immediately  consumed,  both  in  removing  the  putrescent 
cidour  of  the  sewage  and  in  preparing  a  condition  of  things 
favourabio  for  starting  a  process  of  natural  oxidation.  This 
latter,  however,  involves  the  further  supply  of  free  oxygen, 
and  this  the  river  is  called  upon  to  c<mtribute,  inasmuch  as 
the  deodorised  sewage  contains  none.  Hence  we  can 
hardly  look  to  the  addition  of  the  above  quiintities  of 
chemicals  for  any  improvement  in  the  general  condition  of 
the  river  ;  rather  must  we  seek  for  this  improvement  in 
some  i)rocess  of  effluent  .aeration. 

The  purification  of  the  river  is  chiefly  effected  by  living 
organisms  requiring  free  oxygen  for  their  growth.  These 
may  be  said  to  effect  the  changes  generally  ascribed  to 
animal  life,  liut  other  organisms  of  a  vegetable  character, 
such  as  algfc,  &c.,  are  always  present  in  river  wiiter. 
These  evolve  oxygen  during  their  life,  and  they  are  also 
potent  instruments  in  the  natural  purification  of  the  river  ; 
indeed,  they  are  capable  of  oxygenating  the  water  far  above 
its  nonnal  amount,  and  thus  aiding  in  supporting  the  life 
and  growth  of  the  former  class  of  organisms.  Both  forms, 
therefore,  assist  each  other  in  ridding  the  water  of  dead 
organic  matter,  both  soluble  and  insoluble,  and  thereby 
bringing  it  into  a  healthy  condition. 

The  author  was  not  consulted  as  to  the  methods  of 
chemical  precipitation  proposed  to  be  used  on  a  large  scale, 
both  at  Barkiug  and  Crossness.  If  this  can  advantageously 
be  adopted  for  the  whole  of  the  sewage  of  the  Metropolis, 
and  if,  moreover,  it  should  be  proved  practicable  to  carry 
out  the  whole  of  the  sludge  to  sea,  the  author  still  leans  tq 
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the  opinion,  looking  to  the  question  of  the  permanent 
disposal  of  the  sewage,  that  the  sewage,  whetlier  previously 
clarified  or  not,  must  either  be  filtered  through  land,  or 
discharged  into  the  estuary  at  a  point  not  higher  than  the 
sea  reach. 

The  determination  of  dissolved  oxygen  in  the  river  water, 
by  a  modification  of  Schiitzenberger's  method  as  described  by 
Dupre,  is  re-investigated  by  the  author,  who  finds  the  source 
of  error  in  the  method  is  owing  to  the  fact  that  when  aerated 
water  is  introduced  into  an  atmosphere  of  hydrogen  (a  neces- 
sary part  of  the  process),  the  dissolved  oxygen  diffuses  into 
that  gas,  and  only  a  portion  of  the  original  oxygen  is  esti- 
mated. This  portion  is  variable,  and  depends  on  the  amount 
of  exposure  of  the  water  to  hydrogen  gas,  so  that  slight 
differences  in  the  duiatiou  of  an  experiment  may  cause  serious 
errors  in  the  result.  A  method  has  been  devised  by  which 
this  error  has  been  elimiuated.  This  depends  on  the  intro- 
duction of  the  water  to  be  examined  beneath  the  surface  of 
a  liipiid  containing  a  measured  quantity  of  hyposulphite  of 
soda,  and  a  little  reduced  indigo  carmine  as  an  indicator. 

Diagrams  are  gi\'en  showing,  in  the  form  of  curves,  the 
amount  of  dissolved  oxygen  in  the  river  water  at  Crossness 
at  different  periods  of  the  year ;  the  changes  in  the  voUmie 
of  fresh  water  coming  into  the  river,  as  indicated  by  the 
([uantity  of  sea  salt  present  at  low  tide,  the  temperature,  and 
the  rainfall,  and  the  conclusions  adduced  therefrom  con- 
sidered. 

2.  The  Chemical  Examination  of  the  Foreshores  and 
Mud  Deposits  of'  the  River  Thames  and  its  Esiiiary. — It 
appeared  to  be  of  great  importance  in  view  of  the  proposal 
to  carrj-  the  sludge  out  to  sea,  and  of  questions  which 
mav  arise  thereon,  to  be  in  possession  of  scientific  data  as 
to  the  condition  of  the  foreshores  of  the  Thames,  from 
Barking  down  the  river,  to  the  mouth,  inchnling  the  whole 
of  the  estuary. 

Samples  of  rand  were  collected  at  poiuts  where,  in  con- 
sequence of  the  set  of  tides,  sewage  sludge  would,  in  the 
engineer's  opinion,  be  most  likely  deposited  on  the  fore- 
shores and  hanks;  and  from  Clacton,  \Valton-on-the-Naze, 
and  Harwich,  as  positions  wliich,  in  the  judgment  of  com- 
petent persons,  were  those  where  sewage  sludge  would  be 
found  if  it  were  discharged  at  sea,  and  should  it  then  reach 
the  shore.  The  investigation  was  made,  with  the  assistance 
of  F.  Hcudder,  in  September  and  October  1888.  The 
samples  divide  themselves  into  two  classes.  First,  those 
collected  on  the  foreshores  of  the  river  proper,  from 
Barking  and  Crossness  down  to  Southend  on  the  north,  and 
Jenkin  Sand  on  the  south.  Second,  those  on  the  estuary 
from  Shoeburyness  to  Harwich  on  the  norib,  and  from 
Warden  Point  to  Margate  on  the  south,  including  two 
.sandbanks  known  as  "  Little  Sunk  "  and  "  (iuufleet." 

The  Koyal  Conuiiission  stated  a  conclusion  "that  foul 
mud,  partly  composed  of  sewage  matter,  accumulates  at 
Erith  and  elsewhere,  and  adheres  to  nets,  anchors,  and  other 
objects  dropped  into  it."  This  conclusion  is  also  borne  out 
by  the  well-known  appearance  of  black  patches  of  offensive 
matter  in  the  river,  which  are  at  times  raised  to  the  surface. 
These  are,  without  doubt,  derived  from  sewage  sludge  which 
has  settled  down  in  the  bed  of  the  river  and  undergone 
putrefaction,  whereby  gases  are  evolved,  wiiich  become 
entangled  with  the  material  and  raise  it  to  the  surface. 
Analyses  of  59  samples  of  the  mud  and  deposits  collected 
from  the  foreshore  of  sectinns  of  the  ricer  of  considerable 
length  were  made,  the  average  composition  of  which  indi- 
cates that  a  gradual  diminution  occurs  in  the  impurity  of 
such  deposits  from  the  outfalls  downwards.  The  reliability 
of  four  different  means  adopted  for  ascertaining  the  exist- 
ence of  sewage  inipuritj*  in  the  deposits  is  considered  in 
detail.  These  were: — 1.  'i'he  volatile  matter.  2.  The 
oxygen  absorbed  from  potassium  permanganate.  3.  Per- 
ceiitiige  of  nitrogen.  4.  Phosphoric  acid.  The  conclusion 
obtained  from  a  comparison  of  all  the  numbers  taken 
together  is  of  distinct  value  as  enabling  one  to  obtain  a 
general  view  of  the  relative  chemical  condition  of  the  fore- 
shores ;  and  a  table  has  been  constructed  to  show  the 
average  relative  amount  of  the  organic  impurity  in  various 
sections  of  the  river  and  of  the  estuary.  Taking  the  total 
values  or  average  impurity  of  section  1  as  100,  that  of 
section  2  is  90,  that  of  section  3  is  49,  that  of  section  4  is 


16,  there  being  a  total  percentage  loss  of  impurity  in  passing 
from  the  outfalls  to  Southend  of  84  per  cent.  As  a  further 
proof  that  sewage  impurity  exists  in  the  river  deposits,  the 
presence  of  manganese  was  detected  in  8  out  of  1 1  .samples 
taken  between  Crossness  and  Erith,  the  manganese  being 
derived  from  the  manganate  of  soda  which  is  added  to 
deodorise  the  sewage  before  being  discharged  into  the  river 
at  the  outfalls. 

The  conclusions  arrived  at  from  the  chemical  examina- 
tion are  iu  the  main  borne  out  by  the  independent  micro- 
scopical evidence  obtained  by  the  Board's  chemist,  which 
forms  part  of  the  appendix  to  the  report.  A  large  amount 
of  detailed  information  is  set  out  in  tabular  appendices, 
accompanied  by  a  sketch  map  of  the  Thames  and  its  estuary, 
on  which  is  indicated,  in  the  first  place,  the  approximate 
position  at  which  the  samples  were  collected.  Secondly, 
the  four  sections  into  which  the  river  as  far  as  Southend 
has  been  divided,  with  the  relative  amount  of  impurity  iu 
each  section.  Thirdl}',  a  comparison  of  the  purest  sample 
from  the  sandbank  "  Little  Sunk  "  (taken  as  the  tmit) 
with  those  collected  at  other  points  in  the  estuary,  and  also 
with  the  averages  of  the  four  sections  of  the  river. 

3.  Deodorisation  of  Sewer  Emanations  and  on  Sewer 
Ventilation. — In  a  pre-'ious  report  (.June  16,  1S88),  the 
author  directed  special  attention  to  the  necessity  of  venti- 
lating the  sewers,  and  to  the  advisability  of  removing  all 
obstructions  from  the  ventilators,  thereby  more  fully  utilising 
the  available  means  of  ventilation  at  command,  and  further 
called  attention  to  the  desirability  of  utilising  a  system  of 
pipe  ventilation  in  aid  of  surface  ventilation.  The  total 
number  of  charcoal  boxes  or  other  obstructions  to  ventila- 
tion removed  was  473. 

In  this  report  the  author  states  "  that  in  spite  of  the  fact 
that  all  obstructions  to  the  escape  of  sewer  emanations  have 
been  removed,  the  number  of  complaints  made  during  the 
past  year  in  consequence  of  such  removals  was  only  52,  and 
those  of  ventilators  which  had  .ilways  been  opened  were  35, 
as  compared  with  43  from  open  ventilators  in  1887.  These 
numbers,  considering  the  large  area  covered  by  the  Board's 
sewers,  may  be  regarded  as  inconsiderable.  Moreover,  the 
majority  of  the  complaints  arise  from  districts  in  which 
noxious  trades  are  carried  on,  whilst  in  purely  residential 
districts  few  comphiints  occur.  Many  of  these  complaints 
have  reference  to  the  same  ventilator,  so  that  instead  of 
there  being  87  sep.arnte  ventilators  complained  of,  the  actual 
number  was  49.  The  system  of  pipe  ventilation  has  been 
earned  out  to  some  extent.  There  is,  however,  a  difficulty 
in  obtaining  in  many  cases  the  consent  of  the  property 
owner  to  allow  these  pipes  to  be  <',arried  up  the  side  of  the 
premises,  and  it  appears  desirable  that  Parliamentary  powers 
for  this  purpose  should  be  obtained. 

Experiments  with  liquid  sulphurous  anhydride  used  in  the 
form  of  apparatus  supplied  by  ilessrs.  Boake,  Roberts  and 
Company  have  been  satisfactorily  carried  out  in  deodorising 
the  emanations  in  the  sewers  on  the  Chelsea  Embankment. 
They  have  shown  that  when  it  is  desirable  to  deodorise 
the  air  in  a  sewer  rapidly,  the  apparatus  works  well,  and 
in  such  cases  its  adoption  is  strongly  recommended. 

The  author  is  in  accord  with  those  who  desire  to  see  the 
general  condition  of  house  drains  placed  under  public 
inspection,  so  that  as  the  landlord  is  responsible  for  the 
structural  safety,  so  ought  he  to  be  for  the  sanitary  safety. 

—Y.  S. 


The  Action  of  Artificial  Colours  on  the  Animal  Organism. 
T.  Weyl.     Ber.  21,  2191. 

Nuphthol  Green  B.  (Casella  and  Co.)  is  innocent,  even 
in  the  stomach. 

Manchester  or  Martins  Yclloic  can  be  resisted  by  rabbits 
but  is  poisonous  feu-  dogs. 

Naphthoi  Yellow  S.  is  non-poisonous. 

The  Safranines  are  poisonous. 

The  Azo  Colours.  No  azo  colour  has  been  observed  to 
be  poisonous. 

Picric  Acid,  belongs  to  a  group  of  poisonous  nitro-colour- 
ing  matters,  as  has  been  known  for  a  long  time. 
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Aurnntia  is  poisooous  uiid  injurious  to  the  skin  of  certiiiu 
individuitis,  If  indeed  this  selective  action  is  not  iin«iely 
appureiit  iind  the  ditTerence  reiiUy  due  to  the  appeanvrice  lu 
the  trade  of  two  isomeric  iiexanitrodiplienvlauiines,  the  one 
like  that  prepared  by  the  Arlicn^csi'llsrliii/t  J'iir  Aiiilin 
/tihrn'ii!ioii  in  Berlin,  heing  non-poisonous  to  rabbits,  tlie 
other,  like  that  prepared  in  Basel,  beeu  excessively  injurious 
to  the  human  subject. — \V.  S. 


tC)— DISINFECTANTS,  &o. 

PATENTS. 

Improved  Mt'ans  and  .Method  of  PvecipiUltiny  tiud  IJis- 
iii/'eclini/  Seipaje  Mutter.  G.  \V.  Breniner,  London. 
Eiifi.  Put  5861,'April  I'J,  18S8.     6</. 

TuK  sewage  is  mixed  with  a  precipitant  as  it  flows  into  the 
tanks  and  is  there  charged  with  compressed  air  or  oxygen 
alone  or  mixed  with  other  gases,  by  air  compressors  and 
distributors;  the  tanks  may  have  covers  with  ventilating 
shafts.  The  preeipltants  mentioned  are  the  "  Piomhimi  "  and 
"  Terra  Gallia  "  found  amongs  the  volcanic  debris  of  Mount 
Vesuvius,  phosphate  of  alumina,  litliomarge  and  other 
ferruginous  substances,  dissolved  in  hydrochloi-ic,  sulphuric, 
or  nitric  acid  ;  manganese  preparations  of  potash  or  soda; 
bleaching  powder,  black  ash,  chlorides  or  sulphates  of 
potash,  sulphates  of  soda.  The  phospha'e  of  alumina  may 
be  prepared  according  to  Kng.  I'at.  l.i,7Gl  of  1885.  The 
sludge  is  pressed,  dusted  with  some  of  the  above  materials 
in  a  dry  form,  to  prevent  loss  of  ammonia  and  to  absorb 
moisture,  and  ground  for  manure. — J.  M.  H.  JI. 


Improvementu  t elating  to  Disinfectanls.  il.  H.  Lake, 
London.  From  C.  II.  Shaw,  Brooklyn,  U.S.A.  Eug. 
Pat.  6407,  April  30,  1888.     »d. 

A  CANDLE  of  sulphur  is  enclosed  in  a  casing  and  is  provided 
with  fibres  of  combustible  material  distributed  throughout 
its  mass,  and  with  transverse  wicks  laid  radially  on  the 
upper  concave  surface  of  the  ^randie,  with  turned-up  ends. 

-J.  M.  II.  M. 


An  Improved  Antiseptic  Compound  for  Presereiny  Perish- 
able  Articles.  W.  H.  Daniels,  Chicago,  U.S.A.  Eug. 
Pat.  17,843,  December  G,  1888.     4d. 

TiiK  compound  consists  of  the  following: — Sulphur,  one 
pound  ;  sugar,  four  ounces ;  sassafras,  four  ounces ;  cinna- 
mon, two  ounces  ;  and  potassium  nitrate,  two  ounces.  The 
ingredients  are  reduced  to  a  fine  powder  and  then  mixed 
to  form  a  homogenous  mass.  In  using  it,  the  substances 
to  be  impregnated  are  enclosed  in  an  air-tight  vessel 
together  with  some  of  the  compound  "  which  is  vaporised 
by  any  suitable  apparatus." — J.  \V.  L. 


Improvements  in  Sanitary  Materials  or  Preparations  for 
Preventiny  the  Decomposition  and  Deterioration  of  Sizes, 
and  Similar  Finishes  for  Fabrics  and  the  like,  and  for 
Preventiny  the  Access  of  Infectious  Diseases.  II.  Han- 
nan,  Glasgow.     Eng.  Pat.  31.59,  February  22,  1889.     id. 

"QiiADKiBOKATE  of  soda"  (about  40  parts)  and  salicylate 
of  soda  (about  I  part)  are  mixed  with  1,000  parts  of 
solid  gelatin,  size  or  the  like,  and  dissolveil  for  use  in 
sizing,  the  object  being  to  prevent  the  mildewing  of  the 
materials,  and  also  to  disinfect  such  bodies  as  are  in  contact 
with  the  sized  material. — J.  W.  L. 


Aliout  2  lb.  of  sulphur  are  added  to  8—10  lb.  of  lime, 
and  the  mixture  finally  made  up  with  IDII  gallons  of  water. 

It  is  applied  to  plants  iiiid  trees  for  the  purpose  of 
destroying  insects. — .).  W.  L. 


An  Improved  Insect  Destroying  Compound,  and  Method  of 
prepariny  same.  A.  M.  Clark,  Lonilon.  From  E.  Bean, 
Jacksonville,  U.S.A.  Eng.  I'at.  3470,  February  20, 
1889.     4d. 

Caustic  lime  is  slaked  with  water,  and  while  slaking, 
powdered  sulphur  is  added,  the  latter  combining  with  the 
lime  and  forming  a  compound  soluble  in  water. 


Improvements  in  IJloltiny  Paper,  and  in  the  Manufacture 
of  the  same.  J.  Ilawke,  New  Barnet.  Eng.  Pat.  47(J8, 
March  28,  1888.  6(/. 
Thk  inventor  claims  the  iuecnporating  or  combining  of 
salts  of  iron  or  sodium  with  the  pulp,  from  which  blotting 
paper  is  to  be  made,  or  the  impregnating  of  the  manufactured 
paper  with  solutions  of  the  above,  whereby  the  etlicieucy 
is  increased. —  K.  .1.  B. 

Improvements  in  the  Construction  of  .Apparalusfor  making 
/iisulphites  or  other  ('ompounds  used  in  the  Treatment  of 
Wood  Pulp  or  other  Fibrous  Materials,  and  the  like. 
1.  S.  and  J.  v.  .McDong.ill,  K.  K.  Hartley,  and  T.  Sugden, 
Oldham.      Kug.  I'at.  70G0,  ilay  11,  1888.      lid. 

See  under  VII.,  page  392. 


.In  Improved  Process  of  I'rcparimj  or  Treating  Vegetable 

Fibrous     Material    for     Obtaining     Fibre     therefrom. 

J.  Maetear,  Westminster.    Eng.  I'at.  l;i,C82,  Sei)tember3, 

1888.     G(/. 

This  invention  consists  essentially  in  submitting  the  fibrous 

material,  such   as  Was.,  hemp,  jute,   rhea,  &c.,   to  the   action 

of  ammonia  in  presence  of  sodium  or  potassium  hydrate, 

carbonate  or  borate.     The  solution  is  heated  and  kept  in 

circulation   by  means  of   live   steam.     The   action   of  the 

alkaline  liciiiid  is  aided  by  a  current  of  electricity  suHicient 

to  decompose  water,  the  evohed  gases  acting  on  the  gummy 

matter  of  the  fibres  in  such  a  way  as  to  loosen  and  destroy 

it.— E.  J.  B. 


XX.-FINE  CHEMICALS,  ALKALOIDS, 
ESSENCES  AND  EXTRACTS. 

21ie  Chemical  Composition  and  Toxic  Action  of  Urechitis 
Suberecta.     M.  Egasse.     Nouv.  Rem.  1888,  555. 

From  Apocynee  Urechitis  Suberecta  occurring  in  Jamaica, 
Bowrey  isolated  a  crystalline  and  very  poisonous  glueoside 
urechitiue,  C2yH^.2(  )^,  also  a  body  resembling  the  glucosides 
termed  ureehitoxiu,  Call.jutJ^,  equally  poisonous.  Min- 
kiewicz  also  found  a  resinous  acid,  smelling  like  vanillin. 
This  acid  kills  cats  in  doses  of  "006 — -001  grm.  per 
kilo,  of  animal  weight,  though  no  remarkable  change 
was  noticed  in  the  dead  body  by  autopsy.  Solutions 
containing  '002  per  cent,  of  the  glueoside  contract  the 
vessels  of  warm-blooded  aninuils.  Both  the  glueoside 
and  the  resinous  acid  are  true  heart-poisons.  They  are 
antidotes  for  curare,  and  closely  resemble  strophantus. 

—A.  R. 

On  a-  and  y-Chloro-aceto-acetic  Ethers.  An  Attempt  to  pre* 
pare  Citric  Acid  Synthetically.  A  Ilaller  and  A.  Held. 
Compt.  Rend.  108,  516-518. 

Bv  the  action  of  chlorine  on  aceto-acetic  ether  both  the 
o-  and  7-chloro-aceto-acetic  ethers  are  produced.  The 
latter  is  best  obtained  by  passing  dry  chlorine  into  well 
cooled  aceto-acetic  ether  contained  in  a  broad  vessel.  The 
delivery  tube  should  only  be  immersed  to  the  extent  of 
3 — 4  cm.  in  the  liijuid.  ([chlorine  is  rapidly  absorbed,  and 
after  about  half  an  hour  the  weight  of  the  ether  has 
increased  by  30  per  cent.,  as  reipiired  theoretically.  The 
product  is  washed  and  rectified.  The  portion  boiling  at 
188' — 189°  contains  the  most  mono-chluro-derivative  ;  a 
diehloro-derivative  is  lound  in  the  fraction  boiling  from 
195 — 200°.    By  treating  the  former  with  potassium  cyanide, 


412 


THE  JOUBNAIi  OF  THE  SOCIETT  OF  CHEMICAIi  INDUSTKY.        [Maysi.im 


a  mixture  of  the  7-chloro-derivative  with  a  small  quantity  of 
the  a-derivative  is  obtained.  The  product  resulting  from  the 
action  of  the  cyanide  is  dissolved  in  alcohol  saturated  with 
hydrochloric  acid.  When  all  the  ammonium  chloride  has 
separated,  the  ether  is  treated  with  h3-droeyanic  acid,  and 
then  aorain  with  alcoholic  hydrochloric  acid.  Finally  an  oil 
is  obtained  which  distils  in  vacuo  at  about  200".  This  after 
saponification  yields  a  substance  which  has  the  characteristic 
property  of  citric  acid,  viz.,  the  solution  of  its  lime  salt 
becomes  turbid  on  heating  and  clear  again  on  cooling. 

—A.  11. 


On  tlie  Phi/siological  and  Therapeutic  Action  of  o-Methyl- 
acetanilide.  Dujardin-Beaumetz  aud  G.  Bardet.  Compt. 
Rend.  108,  571-572. 
The  o-methyl  derivative  of  aeetanilide  known  as  "Exaltiine" 
melts  at  101°,  is  slightly  soluble  in  warm  water,  very  soluble 
in  water  to  which  a  little  alcohol  ha.s  been  added.  Rabbits 
are  killed  by  administering  0-46  grm.  per  kilo,  of  animal 
weight.  In  non-toxic  doses  it  acts  as  an  anaesthetic,  and 
there  is  a  progressive  lowering  of  the  temperature  of  the 
body.  Compared  with  antipyrine,  its  action  seems  more 
thorough  as  an  anesthetic,  and  less  so  as  aa  antipyretic. 
Quantities  of  about  0-5  grm.  have  very  marked  pain-killing 
effects  in  all  cases  of  neuralgia.  Hitherto  its  administration 
has  not  been  followed  by  any  of  the  unfavourable  symptoms 
attending  the  use  of  antipyrine  and  acetauilide,  with  one  ex- 
ception. It  eventually  passes  into  the  urine,  aud  in  cases  of 
diabetes  diminishes  both  the  quantity  of  the  uriue  as  well  as 
that  of  the  sugar.  "  Exalgine  "  as  an  anodyne  is  superior 
to  antipyrine.  In  conclusion,  the  authors  briefly  allude  to 
the  relations  existing  between  chemical  constitution  and 
physiological  and  therapeutic  effects  of  the  various  febri- 
fuges. They  ascribe  antiseptic  action  to  bodies  of  a 
phenolic  nature  (phenol,  uaphthol)  ;  febrifuges  are  nearly 
all  amido  derivatives,  and  finally  anudynes  are  usually 
amido  derivatives,  in  which  one  atom  of  hydrogen  is  replaced 
by  a  radical  of  the  fatty  series,  notably  methyl  {e.g.,  in 
autipyrine,  acetphenetidine,  exalgine). — A.  R. 


Hydrastln.     II.  Freund.     Ber.  22,  456—459. 

The  author  has  formerly  (Ber.  20,  2400  ;  this  Journal, 
1887,  381,  449,  and  641)  .shown  that  hydrastinine,  the 
decomposition  product  of  hydrastin,  when  treated  with 
potash,  yields  hydrohydrastinine,  which  is  reconverted 
into  hydrastinine  by  gentle  oxidation.  By  oxidation  with 
potassium  permanganate  in  alkaline  solution  hydrastinine 
is  converted  into  oxyhydntstinine.  These  reactions  show 
that  hydrohydrastinine,  hydrastiniue,  and  oxyhydmstiuine 
hear  the  same  relation  to  each  other  as  an  alcohol  and  its 
corresponding  aldehyde  and  acid. 

The  behaviour  of  cotarnine  with  alkalis  h:is  also  been 
investigated.  The  reaction  does  not  proceed  so  smoothly 
as  in  the  case  of  hydrastinine.  The  author  has  also  failed 
to  convert  cotarnine  by  oxidation  into  a  product  of  higher 
oxid;\tion.  Further  experiments  are  in  progress,  however, 
in  this  directiou. 

On  bo'linsr  together  hydroxylamine  hydrochloride,  and 
hydrastinine  in  alcoholic  solution,  the  corresponding  oxinieis 
obtained  as  chloride  in  beautiful  cr3'staUine  plates.  The 
hydrochloride  is  easily  soluble  in  water;  ammonia  and 
sodium  carbonate  precipitate  the  free  base  ;  free  alkalis  in 
excess  dissolve  the  base.  It  crystallises  from  alcohol  ia 
white  needles,  melting  at  145^ — 146^  C.  Its  composition 
is  CioHioNO.CH  :  NOH.  The  platinum  salt  (CnHisXACl); 
PtCI,  forms  as  a  crystalline  precipitate  on  mixing  solutions 
of  the  hydrochloride  and  platinum  chloride. 

Hydrastinine hydriodide  is  formel  by  boiling  hydrastiuine 
with  fumiug  hydriodic  acid,  or  by  precipitating  hydrastinine 
hydrochloride  with  a  solution  of  iodine  in  potassium  i;)dide. 
It  separates  from  dilute  alcohol  in  splendid  browu  needles. 
Melting'point,  132" — 134°  C.  Dibromohydrastinice,  obtained 
bj'  the  action  of  bromine  vapour  on  hydrohydrastinine 
hydrobromide,  crystallises  from  water  in  white,  broad 
needles,  melting  at  about  280'^  C.  It  is  most  probably  a 
derivative  of  hydrastinine,  of  the  formula  C^HjBrjXOa. 


Some  time  ago  the  author,  in  conjunction  with  W.  Will 
(Ber.  19,  2802 ;  this  Journal,  1886,  677),  described  a  neutral 
body  obtained  in  small  quantity  from  the  root  of  Hydrastis 
canadensis.  Further  analyses  have  proved  it  to  be  meconin. 
The  body  obtained  by  the  action  of  nitric  acid  on  it  is 
nitro-meconin. — H.  T.  P. 


Co7istitution  of  Filicic  Acid.     E.  Faternd. 
463—465. 


Ber.  22, 


D.^CCOMO  (Ber.  21,  2970),  who  investigated  filicic  acid  and 
a  number  of  its  derivatives,  came  to  the  conclusion  that  this 
acid  is  isobutyrylhydroxynaphthoquinoneand  its  composition 
C^Hi^Os.  He  prepared  and  analysed  a  compound 
Ci4Hi50(C5H5X2H)4  by  boiling  the  acid  with  phenyl  hydra- 
zine in  ethereal  solution.  On  treating  an  alkaline  solution 
of  the  acid  with  zinc  dust  in  the  cold  he  obtained  a  yellow 
oil  which  rapidly  o.xidised  and  turned  red  on  exposure  to 
the  air.  The  yellow  oil  he  considered  to  be  a  reduction 
compound  of  filicic  acid,  probably  CnHj.;05,  and  from  an 
analysis  of  the  barium  salt  of  the  red  oxidation  product  he 
assigned  to  the  latter  the  composition  C'uH.wOj,. 

The  author  severely  criticises  Daccomo's  experimental 
results  and  theoretical  conclusions.  He  points  out  that 
the  composition  of  isobutyrylhydroxynaphthoquinone,  which 
would  be  a  neutral  compound,  is  C14HJ2O4,  and  draws 
attention  to  the  fact  that  a  hydroxynaphthoquinone  or 
hydrox}hydronaphlhoquinone  derivative,  which  according 
to  Daccomo  takes  up  six  atoms  of  hydrogen,  would  not  be 
reduced  so  easily. 

The  compound  l^n'Jv-jOn  could  not  possibly  be  formed, 
and  Daccomo's  analysis  is  worthless,  as  he  overlooked  the 
fact  that  some  of  the  carbon  remained  as  barium  carbonate. 

The  author  concludes  by  asking  whether  a  hydroxy- 
naphthoquinone  could  possibly  combine  with  four  molecules 
of  phenylhydrazine,  and  states  that  in  his  opinion  nothing 
is  yet  known  of  the  constitution  of  filicic  acid. — F.  S.  K. 


Harinine  and  Harmaline.     O.  Fischer.     Ber.  22, 
637—645. 

This  paper  is  a  supplement  to  a  paper  published  four  years 
ago  by  O.  Fischer  and  E.  Tiiuber  (Ber.  18,  400)  concerning 
the  alkaloids  of  Peganum  harrnata.  By  the  oxidation  of 
harmine,  a  dibasic  acid  (CjoHsXnOj)  was  obtained,  from 
which,  by  separation  of  carbon  dioxide,  a  base  (CgHsN.,) 
resulted.  Harmine  takes  up  four  atoms  of  hydrogeu  when 
treated  with  sodium  and  alcohol,  and  is  converted  into 
teiraLydrobarmine.  The  latter  substance  forms  interlaced 
needles,  melting  at  199'  C.  Its  solution  exhibits  a  faint 
bluish-green  fluorescence,  which  is  rendered  more  green  by 
oxidising  agents,  such  as  ferric  chloride  or  silver  nitrate. 
A  tetrabromoharmine,  CisHjoNoOBrj,  has  been  formed. 
Sulphurous  acid  removes  the  bromine  from  this  addition 
product.  Alkaline  carbonates  have  the  same  effect,  on 
warming,  and  even  boiling  alcohol  reconverts  the  substance 
into  harmine.  Harmahne  yields  on  reduction  with  sodium 
or  zinc  dust  the  same  final  product  as  harmine,  namely, 
tetrahydroharmine.  Harmalol  is  obtained  as  hydrochloride 
by  the  action  of  hydrochloric  acid  on  harmaline.  Harmine 
oxidised  in  glacial  acetic  acid  solution  with  chromic  acid 
yields  harminic  acid,  CidH^N.^O^.  Harminic  acid  is  also 
obtained  from  harmaline  by  a  simihir  process.  Harmine  is 
produced  by  the  partial  oxidation  of  harmaline.  Harminic 
acid  fields  on  heating  a  beautiful  crystalline  base,  apo 
harmine  (CsHgXo).  Harmolio  acid,  C,-2H,„X.,05,  is  produced 
b_v  the  fusion  of  harmol  with  caustic  potash.  It  crystallises 
from  hot  water  in  small  needles,  which  melt  at  246° — 247°  C. 
with  decomposition. 

Many  attempts  were  made  to  synthesise  apoharmine  or 
h3'droapoharmiue,  but  without  success,  nor  are  these  sub- 
stances identical  with  any  knowu  bodies  of  the  same  per- 
centage composition,  as  for  example  ilerz  and  Ris's  tetra- 
hydroquinoxaline,  which  not  only  possesses  the  same 
composition  as  dihvdroapoharmine,  but  similar  properties. 
(Ber.  20,  1190.)— H.T.  P. 
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Morphine.     Nature,  JfHy  2,  1889,  14. 

Skrkup  niul  Wiofiinniiri  liavo  recently  sopnrated  methyl- 
ethyhimine,  CJIi(('H,>N'II,  from  moriiliiiie.  C,;II,,jN03, 
itself  loii^  kiiuwii  li>  lie  a  derivative  of  plieiKiiithreiie  C[,lln|. 
M^rpliiiie  may  ilius  turn  out  to  lie  an  isonilrile  of  pheiian- 
tlireiie. 

Morphine  was  heated  for  about  five  honis  at  180°  C. 
with  10  times  its  vreiyht  of  a  20  per  cent,  solution  of 
alcoholic  potash.  .V  volatile  suhstanco  of  an  auiine-like 
odour  was  evolved,  and  was  driven  over  liy  a  cuiTent  of 
coal  jnis  iuto  sulphuric  aeid. 

The  filtered  acid  solution  was  then  super-saturated 
with  caustic  soda  and  the  purified  amine  distilled  over  liy 
steam  into  a  standard  solution  of  hydrochloric  acid,  and 
the  hydrochloride  obtained  was  crystallised.  Crystals  also 
ol  a  plalino-ehloride  were  obtained. — W.  S. 


Report  on  A'eio  Drugs  and  Fine  Chemicals. 
Merck's  Bull.  2,  1—12. 

yljoricicaeid.— C,4lIoj(OH)(Ct)OH)2.  This  substance 
is  the  active  constituent  of  agaricin,  which  is  itself  obtained 
Iroui  Funijus  Lariiis.  Pure  a-iaricic  acid  melts  at  l.tS  (.'., 
and  is  but  sli:^htly  soluble  in  cold  water  ;  more  easily  in 
hot  water,  from  which  solution  the  acid  mostly  crystallises 
out  on  cooling  Ajrarieie  acid  is  equal  to  atropine  iu  its 
action  in  suppressing  dermic  secretion. 

AUijIlrihromide.  —  CJIjBr,.  This  is  identical  with 
"  Tribroinhydrin."  Wurtz  obtaine  1  it  by  treating  allyl  iodide 
with  bromine  and  Hertbelot  .and  Lucca  by  the  action  of 
phos|ihorus  tribromide  and  jientabromide  on  glycerol.  It 
is  a  slightly  yellowish  liquid  of  sp.  gr.  2--13U  at  15-5°  C, 
and  boils  at  217C.  It  is  a  strong  sedative  and  anodyne, 
and  is  taken  both  internally  and  subcutaneously  (Armund 
de  Fleury). 

Auagt/rine,  CnH,8X.,0.j,  is  an  alkaloid  recently  dis- 
covered by  Hardy  and  Gallois  in  the  leguminosa,  Anagyris 
fielidd,  the  toxic  properties  of  which  were  described  by 
Arnoux  in  1870. 

The  new  alkaloid  is  a  yellowish,  amorphous  substance, 
very  hygroscopic,  and  soluble  in  water,  alcohol,  and  ether. 
It  forms  salts  which  easily  crystallise.  It  has  powerful 
toxic  action,  ending  in  arrest  of  respiration  and  motion  of 
the  heart. 

Chlnral-.iiitnwn :  nm  (Trichlor-amido-ethylic  alcohol), 
CCI:,C:1I(NH..').()1I,  is  fonneil,  according  to  Schiff,  by  the 
action  of  ammonia  on  a  solution  of  chloral  in  chloroform. 

Xesbit  recommends  the  use  of  chloral-ammouiuin  instead 
of  urethane  and  chloral  hydrate  (Deutsoh.  Chem.  Centr. 
188S,  720).  The  reason  for  such  substitution  is  that  the 
action  of  the  chloral  hydrate  on  the  respiration  centres  and 
the  heart,  is  retarded  by  the  introduction  into  that  com- 
pound, of  an  amido-group. 

('ineraria  marilima. — The  liquid  extract  of  the  juice  of 
this  plant,  a  native  of  Southern  Kurope  and  Central 
America,  has  been  found  of  extraordinary  efficacy  ia  cases 
of  cataract.  The  iilant  from  which  tliis  extract  was 
obtained  was  grown  in  Venezuela. 

( Amdurangin. — I'his  glucoside  has  been  examined  by 
.lukna  of  Dorpat.  lie  fouud  it  to  belong  to  that  peculiar 
class  of  glucosides,  the  members  of  which  are  precipitated 
by  a  number  of  the  general  alkaloid  reagents  and  by  sodium 
chloride.  It  is  a  slightly  yellowish  jiowder,  soluble  in  alcohol, 
and  possessing  an  aromatie  and  bitter  taste. 

Condurangin  influeni'cs  neither  the  action  of  the  heart 
nor  the  blood-pressure  of  warm-blooded  animals,  nor  does  it 
exercise  any  decomjiosing  effect  on  tlu^  blood.  It  acts 
exclusively  as  a  nerve  poison,  the  influence  of  which  seems 
to  be  confined  to  the  brain  and  the  medulla  oblongata. 

CoronilUn,  CuIIi-jOj,  is  a  glucoside  recently  discovered  by 
Schlagdenhauffen  and  Iteeb  in  the  European  I'apilionaeea! — 
('oronilla  scvrpioiles.  On  boiling  with  dilute  mineral  acids 
coronillia  is  decomposed  into  glucose  and  coronillein. 
Coronillin  is  a  heart-poison,  whilst  coronillein  exercises  no 
toxic  action  whatever. 


Diphenyl-methgl-pyrmnle  has  boon  recently  recommended 
as  a  substitute  for  antipyrine.  It  is  <listinguished  from  the 
latter  by  a  very  decided  basicity  and  by  a  less  distinct 
rcaetioii  with  ferric  chloride.  It  takes  the  form  of  white 
needles,  melting  at  l.^iO"  (".,  with  difficulty  soluble  in  water, 
petroleum  spirit,  and  ether,  but  with  ease  in  alc<ihol  ami 
glacial  acetic  acid. 

Kserini'-Ptiociirpinc. — Ki'searcbes  by  I'illenberger  and 
Bivss  have  recently  demonstrated  the  eminently  beneficial 
action  of  a  mixture  of  pilocarpine  with  eserino  (physos- 
tigmiuc)  as  a  specific  for  the  colic  of  horses.  It  is  a  white 
powder,  very  readily  soluble  in  water,  and  is  administered 
by  injection. 

Hediiigiti  lialsamifvra  is  the  name  of  terebinthinacea, 
native  in  the  West  Indies.  Jn  its  ali;oh<ilie  extract  a  resin 
and  an  alkaloid  have  bei'ii  discovered,  botli  possessed  of 
toxic  properties,  those  of  the  alkaloiil  being  stronger  than 
those  of  the  resin.  The  a(|ueous  extract  of  HeUwigia 
hiihiimifvra  is  2^  times  less  piiwerful  in  its  toxic  action 
than  the  alcoholic  ;  also  the  stem  of  the  plant  yields  more 
toxic  effect  than  the  root. 

Memtryllu/iiiol  Sails.  —  (Mereurytliym<il  acetate,  -sul- 
phate and  -nitrate.)  These  salts  have  been  found  of  great 
value  in  the  treatment  of  syphilitic  diseases. 

The  Acetate,  C,„H,;,OHg— HgCH:,.CO.,,  has  been  most 
largely  experimented  upon.  Like  the  other  salts,  it  is 
crystalline,  colourless,  insoluble  in  water,  but  easily  soluble 
in  alkaline  solutions.  When  administered  subcutaneously 
it  is  prepared  as  an  injection  by  suspension  in  liquid  paraffin 
{]'.  grains  to  15  grains  of  the  paraffin).  The  salts  were 
administered  internally  in  pills. 

There  w;;s  no  appreciable  dift'ercnce  iu  the  efficacy  of  the 
three  salts  named. 

Phlorizin. — This  glucoside  is  found  in  the  bark  of  the 
apple-,  pear-,  plum-,  and  cherry-trees,  especially  in  the  root- 
bark.  Mering,  in  1885,  discovered  the  fact  that  this  glucoside 
given  to  dogs,  causes  intense  Melliluria  without  otherwise 
affecting  the  animal's  general  health.  Further  researches 
{Zeits.  fiir  klinische  Med.  1888,  405)  have  demon.stratcd 
relations  of  remarkable  interest  existing  between  the  effects 
of  I'hlorizin  and  Diabetes  meliilits.  In  short,  it  had 
hitlierto  been  assumed  that  artificial  diabetes  could  not  be 
induced  in  an  organism  where  the  liver  was  devoid  of 
glycogen,  but  Merings  researches  .have  shown  that  intense 
melliluria  may  be  induced  by  doses  of  phlorizin  in  the  body 
of  an  animal  whose  liver  and  muscles  are  both  totally  devoid 
of  glycogen. 

Pyridine,  C^H^N,  is  easily  misciblo  with  water  in  any 
proportion,  and  the  aqueous  solution  shows  an  alkaline 
reaction.  It  is  also  miscible  with  alcohol,  ether,  benzene, 
and  the  fatty  oils.  When  pure,  it  is  strongly  hygroscopic, 
readily  attracting  sufficient  moisture  from  the  atmosphere 
to  slightly  iuerease  its  specific  gravity  and  greatly  depress 
its  boiling  point. 

Of  the  well-crystallised  salts  which  it  forms,  the  two 
following  are  used  for  internal  application  :  — 

Pyridine  nitrate,  CsHjN.  HNO-,.  —  Slender,  colourless 
needles,  easily  soluble  in  water,  less  so  in  alcohol. 

Pyridine  sulphate  (C^Yl^).,.iiO^\\.,. — Crystalline;  soluble 
in  all  proportions  in  water  and  alcohol. 

Uistler  found  that  pyridine  is  but  very  slightly  toxic. 
Penzhold  found  that  pyridine  acted  as  a  general  antiseptic, 
especially  as  regards  Myeelia.  It  appears  that  taken  by 
inhalation  pyridine  acts  as  a  respinUory  sedative.  It  is 
successfully  used  as  a  topical  antiseptic  iu  diphtheria,  also 
as  a  heart-stimulant. — W.  S. 


I 


The  Aelire  Principle  of  Condiiranao  Bark.      R.  Robert. 
Chem.  Zeit.  Kep.  13,  58. 

TiiicKK  arc  at  least  three  active  substances,  viz.,  two  or 
three  glucosides  and  a  resin,  which  are  all  similar  in  their 
action.  , 

The  Condurangin  of  Vulpius  is  also  not  a  simple  sub- 
stance, but  a  mixture  of  two  of  the  above  glucosides.  It 
is  observed  that  when  its   solution  is  heated  to  40°  0.  it 
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coagulates  like  albumen,  and  it  resembles  tbis  substance  also 
in  being  precipitated  wben  the  solution  is  saturated  with 
sodium  chloride.  Hot  filtered  solutions  therefore  contain 
very  little  or  no  eondurangin. 

Condurangin  possesses  marked  poisonous  action  on  the 
central  nerve  system.  It  interferes  with  the  animal  move- 
ments, destroys  the  appetite,  produces  a  .strong  flow  of  saliva 
and  vomiting.  On  the  heart,  blood-vessels,  blood,  &.C.,  it  is 
without  action.  The  fatal  dose  for  flesb-eating  animals  is 
0'0'3  grm.  for  every  kilo,  of  animal  weight,  and  for  the 
herbivorous  about  three  times  this  amount. — A.  W. 


PATENTS. 

Improvemeuts  tn  tlie  Production  of   Mercuri/   ('(impounds. 

]j.  Merck  !»nd  E.  Mennel,   Darmstadt,  Germany.     Eng. 

Pat.  309J,  February  29.  1588.  Git. 
This  patent  relates  to  the  production  of  a  somewhat 
unstable  group  of  compounds,  of  which  the  thymol  deri- 
vatives C,(,H,/)Hg.HgK();,  and  C,i,n,.,OHg.HgC,H/)., 
may  be  taken  as  typical.  Similar  derivatives  can  be 
obtained  Irom  phenol,  resorc'nol,  /3-naphtbol,  and  other 
mono-  and  polyhydric  phenols,  and  from  mercuric  salts 
other  than  the  nitrate  and  acetate.  They  are  prepared  by 
adding  a  warm  acid  solution  of  the  mercuric  salt  gradually, 
and  with  vigorous  agitation,  to  a  warm  alkaline  solution  of 
the  particular  phenol  until  the  precipitate  barely  redissolves. 
When  the  liquid  cools,  the  mercury  compound  separates  in 
a  crystalline  form,  and  can  be  purified  by  recrystallisation 
from  a  dilute  solution  of  an  alkaline  hydroxide.  These 
compounds  are  only  slightly  soluble  in  dilute  acids,  and 
are  therefore  precipitated  when  their  solutions  in  alkalis  are 
acidified.— C.  H.  B. 


All  Apparatus  for  the  E.vtraclion  of  O.rt/gen  and  Nitrogen 
from  the  Atmospheric  Air.  A.  Brin,  Loudon.  Eng.  I'at. 
3967,  March  14,  1888.     Sd. 

This  apparatus  consists  essentially  of  a  cylindrical  iron 
retort  turning  upon  rollers  at  each  end,  and  divided  by 
vertical  partitions  into  a  number  of  compartments  containing 
oxide  of  barium.  Provision  is  also  made  at  each  end  of 
the  retort  for  the  inlet  or  outlet  of  gas,  and  the  upper  and 
lower  part  alternately  of  each  partition  is  perforated  with  a 
large  nmuber  of  small  holes  to  facilitate  the  passage  of  gas 
throughout  the  r.'tort.  This  latter  is  protected  as  to  its 
exterior  surface  by  a  coating  of  asbestos  and  silicate  of 
potash  or  soda,  and  is  placed  over  a  furnace  so  arranged 
that  the  heating  is  performed  by  carbonic  oxide  only.  The 
lieated  products  of  combustion  also  generate  steam  for 
working  fans  or  pumps  to  drive  air  through  the  retorts,  or 
to  ]>roduce  a  vacuuuj  when  it  is  desired  to  extract  the 
oxygen  from  the  peroxide  of  barium.  An  automatic  lever 
arrangement  worked  by  the  expansion  of  the  retort,  regulates 
the  supply  of  carbonic  oxide  and  prevents  the  retort  from 
becoming  overheated. — A.  K.  D. 


XXI.-PHOTOGEAPHIC  MATEEIALS  AND 
PEOCESSES. 

Sodium  Sulphite  as  a  Developer.  P.  Poire.  Compt. 
Uend.  108,  513. 
Baths  prepared  with  pure  sulphite  develop  more  slowly 
than  those  in  which  commercial  sulphite  of  soda  has  been 
employed,  the  cause  being  that  the  latter  always  contains 
some  carbonate.  The  author  recommends  a  solution  con- 
taining 25  per  cent,  of  pure  sulphite  and  1 — li-  grms.  of 
pyrogallic  acid.  Though  slowly  developed,  the  image 
gradually  acquires  the  desired  intensity.     This  bath  never 


fogs  the  plates,  even  if  the  exposures  were  made  in  excep- 
tionally bad  light,  as  plates  have  been  in  this  bath  8 — 9 
hours  without  being  fogged.  Moreover  it  can  be  used 
for  several  successive  plates.  It  can  be  preserved  without 
alteration  iu  stoppered  bottles  in  the  dark.  Where  it  is 
desirable  to  accelerate  the  development,  a  little  carbonate 
of  soda  should  be  added  tn  the  bath. — A.  R. 


PATENTS. 


A  Process  of  Photographintj  in  Colours.  J.  B.  G.  Bonnaud, 
London.     Eng   Fat.  4537,  March  24,  1888.     &d. 

Tr.vnspabent  negative  and  positive  images  of  the  object 
are  prepared,  and  a  glass  plate  is  coated  with  a  mixture  of 
sugar  or  gum  and  potassium  bichromate,  dried,  and  exposed 
to  light  under  the  transparent  positive  for  a  sufficient  length 
of  time.  The  darker  tints  of  the  object  are  then  applied  in 
the  form  of  finely-powdered  vegetable  colours,  exactly  as  in 
the  ordinary  "  dusting  on  "  process.  The  plate  is  again 
dried  if  necessary,  and  now  exposed  to  light  under  the 
transparent  negative,  which  is  reversed  in  order  that  the 
ditferent  parts  of  the  image  may  correspond.  When 
sufficient  exposure  has  beeu  given,  the  lighter  tints  are 
applied  in  the  same  manner  as  the  darker  tints,  and  the 
image  is  afterwards  coated  with  boiled  oil  and  varnish 
mi.xed  with  10  times  their  weight  of  turpentine.  Details 
may  then  be  painted  in  with  <^rdinary  oil  colours.  The 
picture  is  next  coated  with  collodion  prepared  by  dissolving 
2  grms  of  pyroxylin  in  40  cc.  of  alcohol  of  62^,  and  60  cc. 
of  ether  of  40"^',  and  after  a  few  minutes  washed  with  water 
in  order  to  remove  all  soluble  matter.  It  is  then  placed  for 
not  more  than  a  minute  in  a  cold  filtered  solution  of 
20  grms.  of  soap  and  20  grms.  of  bleaching  powder  in  a 
litre  of  water,  again  washed,  and  then  transferred  to  canvas, 
wood,  or  any  other  support.  If  it  be  desired  to  imitate  an 
oil  painting,  the  support  is  first  coated  with  white  paint,  and 
the  finished  picture  then  shows  brush  marks.  When  a 
water-colour  drawing  is  copied,  treatment  with  oil  and 
varnish  is  omitted. — C.  H.  B. 


Improvements  in  the  Production  of  Collodion  Photographic 
Films  or  Surfaces  of  e.raltrd  Sensitireness.  R.  Norris, 
Aston.     Eng.  Pat.  7044,  May  11,  1888.     6d. 

The  object  of  these  improvements  is  to  obtain  collodion 
plates  equal  in  sensitiveness  to  gelatin  plates,  and  the 
improvements  are  carried  out  in  several  different  ways. 
In  the  method  which  the  author  terms  the  alkaline-bath 
process,  7  grains  of  pyroxylin  made  at  about  200^  K. 
are  dissolved  in  a  mixture  of  1  drachm  of  alcohol  and 
2  drachms  of  ether,  and  gradually  mixed  with  a  solution 
of  26  grains  of  silver  nitrate  in  80  drops  of  glycerol  and 
5  drachms  of  alcohol.  The  glycerol  may  be  omitted  and 
a  larger  quantity  of  alcohol  used.  The  argent  ised  collodion 
is  spread  upon  glass  or  other  suitable  support,  which  is 
then  immersed  for  5  to  45  minutes  iu  a  solution  of  an 
alkaline  iodide,  bromide  or  chloride,  or  a  suitable  mixture 
of  these  salts,  a  small  quantity  of  alcohol  and  ether  being 
added  to  this  solution  with  a  view  to  gain  increased 
sensitiveness.  The  temperature  of  the  bath  should  be 
about  76°  F.  A  haloid  silver  salt  or  a  mixture  of  such 
salts  is  fonned  in  the  film,  and  during  immersion  changes 
from  the  molecular  modification  which  transmits  ruby  light 
to  that  which  transmits  green  and  blue.  The  plate  is 
then  well  washed,  immersed  for  some  time  in  a  dilute 
solution  of  an  alkaline  hydroxide  or  carbonate,  and  after- 
wards in  a  solution  of  gelatin  containing  about  two  grains 
per  fluid  ounce.  It  is  then  placed  for  about  1.5  minutes  in 
a  dilute  solution  of  an  alkaline  iodide  or  bromide,  and 
finally  washed  with  water.  It  may  now  be  used  as  a  wet 
plate,  or  may  be  treated  with  any  of  the  well  known  organic 
preservatives  aud  dried. 

In  the  acid-bath  process  the  plate  or  other  support  is 
coated  with  collodion  containing  a  soluble  chloride,  bromide 
or  iodide,  aud  is  immersed  in  a  solution  of  silver  nitrate 
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containio>;  a  larpe  proportion  of  nitric  acid  and  saturated 
with  silver  iodo-nitriitc,  bromo-iiitrato  or  i-liloro-nitrntc. 
These  hitlor  siibslimccs  an-  propttri-d  by  suturatiug  a  hot 
solution  ol  silver  iiilrHte  with  silver  chloride,  biomidc  or 
iodide  ftud  allowinj;;  it  to  cool,  when  the  so-called  iodo- 
nitrate,  &c.  ervstalliso.  The  sensitising  hath  may  contain 
in  each  tl  jid  ounce  70  j;rains  of  silver  nitrate  and  80  minims 
of  nitric  acid.  After  inuiiersion  in  this  bath  the  plates 
are  washed  and  may  bo  used  as  wet  plates  or  treated  with 
u  preservative  anil  dried.  The  dejtree  of  sensitiveness 
obtained  depends  ou  the  temperatures  of  the  baths  and  the 
times  of  immersion. 

The  sensitiveness  of  collodion  emulsion  plates  may  be 
increased  in  a  similar  manner.  In  the  ease  of  emulsions 
prepared  with  an  excess  of  bromide  the  plate  is  washed 
and  then  treated  with  the  alkaline  solution,  gelatin  and 
the  iodide  solution  in  the  manner  already  described. 
KinulsioDS  in  which  the  silver  nitrate  is  in  excess  must  be 
prepared  with  the  iodo-,  bromo-  or  chloro-nitrate,  washed 
and  then  treated  with  the  gelatin  and  iodide  solutions. 
In  luith  cases  the  emulsion  plates  are  treated  with  a  pre- 
servative. In  the  preparation  of  the  emulsions,  alkaline 
bromides  give  greater  sensitiveness  than  bromides  of  the 
heavy  metals. 

These  plates  are  exposed,  developed  and  fixed  in  the 
ordinary  manner.  It  is  claimed  that  they  are  equal  to 
gelatin  plates  in  sensitiveness,  and  that  the  operation  of 
washing  and  drying  can  be  carried  out  much  more  rapidly. 

— C.  II.  15. 
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XXII.-EXPLOSIVES,  MATCHES,  Etc. 

Iie}tort  of  (he  French  (Commission  for  J^.rplosive  Substances 
on  the  Use  of  Expiosires  in  Presence  of  Fire-damp. 
Ann.  dcs  Mines,  5,  1»SH,  197—376. 

The  authors  having  satisfied  themselves,  both  from  the 
results  of  previous  investigations  and  in  some  preliminary 
experiments,  that  mixtures  of  coal-dust  and  air  nere  not 
as  dangerous  as  mixtures  of  marsh-gas  and  air,  have 
restricted  themselves  to  the  lattT  and  more  dangerous 
mixture.  The  experiments  were  conducted  in  a  boiler 
which  by  suitable  arrangements  could  be  completely  filled 
with  a  gaseous  mixture  of  known  composition,  and  the 
explosive  under  examination  was  suspended  in  the  middle  of 
the  boiler  aud  fired  by  the  aid  of  electricity,  the  effect  on 
the  gaseous  mixture  being  ascertained  by  the  alteration  in 
pressure  observed  on  a  pressure-gauge. 

The  marsh-gas  was  prepared  from  sodium  acetate  and 
.soda-lime  and  stored  in  a  gasometer;  it  contained  per  cent. 
10' 8  of  air,  7  9  absorbed  by  bromine,  no  carbonic  anh)"- 
dride.  and  HTS  of  methane  (by  difference).  The  mixture 
introduced  into  the  boiler  contained  generally  about  10-3 
per  cent,  of  methane;  this  approximates  to  the  most  explo- 
give  mixture,  whilst  a  C  per  cent,  mixture  verges  on  the 
limits  of  non-inflainniability. 

The  first  series  of  experiments  were  tried  with  uncoufined 
explosives  freely  suspended  in  the  gaseous  mixture,  this 
being  the  most  dangerous  condition  ;  such  experiments  are 
useful  to  ascertain  the  actual  safety  of  an  explosive. 

The  explosives  investigate!  were  : — Ordinary  powder. 
Dynamite  containing  75  per  cent,  of  nitroglyecrol  and 
25  per  cent,  of  silica.  Paulilles  ammoniacal  dynamite,  a 
mixture  of  varying  proportions  of  nitroglycerol,  ammonium 
nitrate,  and  of  a  carbonaceous  substance  destined  to  utilise 
the  excess  of  oxygen  produced  by  the  detonation  of  the 
nitroglycerol  and  ammonium  nitrate.  Gun-cotlons  of  the 
general  formula  Cj,ll,(,_,[  N)iO.,|,t.2«  ''"^  maximum  value 
of  n  would  be  12,  but  in  practice  it  does  not  exceed  11.  The 
following  tabic  represents  the  number  of  cubic  centimetres 
of  nitric  oxide  evolved  from  I  grm.  of  the  various  gun- 
cottcns  when  examined  by  Schloesing's  method  ;  the  value 
of  n  indicates  the  composition : — 


Eiulecinitric  cotton. 

Decanitric  „ 
Enueimitric 

Octouitric  „ 

Heptanitric  „ 

Heianitric  „ 

Pentanitric  „ 

Totranitric  ,. 


11 

•Jit 

10 

20;! 

1) 

190 

8 

17j 

7 

ICJ 

a 

l-Ki 

5 

128 

4, 

108 

Military  i/un-cotton  (203  cc.  NoOj")  coiresponds  approxi- 
mately to  tile  decanitric  ;  mininy  gun-cotlon  (I9.'3  cc.  N;(\.) 
to  the  enneanitric  ;  and  a  third  gun  cotton  (173  cc.  NjO..) 
investigated,  to  the  octonitric.  Tests  were  also  made  with 
blasliny-yclatin  consisting  of  gun-cotton  and  nitroglycerol 
and  with  dynamite  yetaliu  consisting  of  blasting  gelatin 
mixed  with  some  such  substances  as  a  mixture  of  potassium 
or  sodium  nitrate  with  charcoal  or  sawdust.  All  these 
when  detonated  completely  under  the  above  conditions 
generally  ignited  the  gaseous  mixture,  and  must  therefore  be 
regarded  as  dangerous  for  use  in  mines  where  fire-damp  may 
be  expected.  The  last  two  compositions  did  not  detonate 
completely  in  cold  weather.  Dynamite  and  also  gun- 
ponder  even  ignited  the  gaseous  mixture  when  detonated 
in  a  Settle's  water-cartridge.  Hellhujjite,  a  mixture  of 
dinitrobenzene  with  1^  or  2^  times  its  weight  of  nitric 
acid,  made  on  the  spot  where  employed,  is  anyhow  not 
considered  sufficiently  convenient  for  use  in  mines ; 
Favier  explosive,  9  parts  of  mononitronaphfhiile'ne  wifh  91  of 
ammonium  nitrate  ;  i\ui\  lieitite,  about  20.  parts  of  dinitroben- 
zene and  80  of  ammonium  nitrate  ;  these  three  explosives 
either  did  not  explode  at  all,  as  was  the  case  with  the  first 
two  when  freely  suspended  in  air,  or  exploded  incompletely, 
as  in  the  case  of  bellite.  Under  exceptional  circumstances 
finely-pulverised  Favier  explosive  was  made  to  explode  and 
then  ignited  the  gaseous  iuixture ;  the  detonating  mixtures 
used  with  this  explosive  is  however  of  itself  dangerous. 
Two  powders  consisting  of  gun-cotton  and  barium  nitrate 
ignited  the  gaseous  mixture,  whilst  a  i)Owder  ccmsisting  of 
60  parts  of  gun-cotton  (17.5  cc.  to  185  cc.  N2O;),30  parts  of 
barium  nitrate,  C  parts  of  saltpetre,  3  parts  of  gelose,  and  1 
part  of  paraffin,  only  inflamed  the  gaseous  mixture  twice  out 
of  14  times.  Various  experimental  mixtures  were  now 
investigated.  Dynamite  with  an  equal  weight  of  either 
crystalline  sodium  carbonate,  sodium  sulphate,  ammonia 
alum  or  ammonium  chloride  did  not  ignite  the  gaseous 
mixture,  but  with  larger  proportions  of  dynamite  the  ignition 
of  the  fire-damp  generally  ensued.  Some  interesting  ex- 
periments were  made  with  mixtures  of  coal-dust  and 
dynamite.  Three  coals,  containing  respectively  40,  27*86 
and  23 '60  per  cent,  of  volatile  matter,  mixed  with  equal 
weights  of  dynamite,  did  not  set  fire  to  the  marsh-gas  when 
exploded,  even  a  mixture  containing  4  of  dynamite  to  1 
of  the  first  coal  in  one  experiment  did  not  ignite  it, 
but  a  mixture  of  2  parts  of  dynamite  with  1  part  of  a 
lignite  (brauukohle)  containing  62*4  per  cent,  of  volatile 
matter,  ignited  the  imflamm.ible  gaseous  mixture.  Mixtures 
of  2(1  of  dynamite  with  80  of  ammonium  nitrate  detonate 
freely  in  the  air  without  causing  ignition  of  the  marsh-gas  ; 
in  this  case  both  substances  explode,  but  the  temperature  of 
the  explosion  of  ammouium  nitrate  is  lower  than  that  of  the 
dynamite,  and  therefore  moderates  the  activity  of  the  latter 
in  the  mixture.  Mi.xtures  of  gun-cotton  aud  ammonium 
chloride  require  so  much  of  the  latter  to  make  them  safe  that 
they  ultimately  cease  to  explode  at  all. 

Mixtures  of  gun-cotton  and  ammonium  nitrate  become  safe 
when  the  former  giving  173  cc.  of  Njt  >2  does  not  constitute 
more  than  20  per  cent,  of  the  mixture.  From  these  ex- 
periments it  was  concluded  that  simple  explosives  susceptible 
of  igniting  fire-damp  will  always  fire  gaseous  inflammable 
mixtures,  but  that  it  is  possible  to  produce  binary  explosives 
in  which  the  temperature  of  detonation  is  sufficiently  reduced 
to  be  safe. 
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It  is  pointed  out  that  although  the  temperature  of  ignition 
of  marsh-gas  is  650°  C,  the  iguitiou  is  greatly  retarded  by 
admixture  with  another  gas  such  as  air  or  even  oxygen  ;  the 
retardation  amounting  to  12  seconds  even  if  the  temperature 
of  the  whole  volume  of  gas  is  at  650°,  whilst  at  lower 
temperatures  it  is  still  longer.  It  is  for  this  reason  that  the 
immense  temperature  developed  by  an  explosion  does  not 
ignite  fire-damp,  for  this  temperature  is  reduced  with  such 
great  rapidity,  some  thousandths  of  a  second,  that  there  is 
not  time  to  ignite  mixtures  of  fire-damp,  unless  the  initial 
temperature  is  sufficiently  great — according  to  the  obser- 
vations of  the  present  investigators  about  i,200°  or  over. 

It  is  interesting  to  note  that  explosions  not  igniting  fire- 
damp will  ignite  mixtures  of  coal-gas  and  air,  these  having 
a  lower  ignition  point,  and  explosions  igniting  neither 
marsh-gas  and  air,  or  coal-gas  and  air,  may  ignite  a 
mixture   of    hydi-ogen   and    air.     The   heat   generated   by 


explosives  is  next  studied,  and  methods  and  formulae  are 

given  for  its  calculation.  Calorimelric  experiments  with 
various  explosives  freely  suspended  in  the  air  yielded 
results,  some  of  which  are  tabulated  below. 

Wherever  the  heats  found  coincide  with  the  theoretical, 
complete  detonation  has  ensued,  and  therefore  these  results 
confirm  and  explain  the  behaviour  of  the  various  explosives 
already  noticed.  In  explanation  of  the  apparent  anomoly 
of  the  lower  nitrated  gun-cottons  giving  higher  temperatures 
than  the  more  strongly  nitrated  ones,  it  is  shown  that  the 
proportion  of  combustible  gas  in  the  gaseous  mixture 
produced  by  the  detonation  increases  as  the  proportion 
of  nitrogen  in  the  cotton  diminishes,  therefore  the  lower 
nitrated  cottons  should  jield  a  more  inflammable  mixture 
which  by  its  combustion  would  produce  a  great  increase 
in  temperature  and  might  even  account  for  those  tempera- 
tures which  exceed  the  theoretical  in  the  above  table. 


Weight  of 
Cartridge. 

Fulminate  in 
Detonator. 

Increase  in 

Pressure  after 

Explosion. 

Heat  in  Cals.  for  100  Grms.  of 
Explosive  calculated 

Prom  the 
Increased 
Pressure. 

From 
Theoretical  Data. 

Grms. 
BO 

Grms. 
1-5 

Metres  of  Water. 
0-83 

97-0 

97-2 

60 

0-72 

88-0 

104-0 

Mininff                            (l^i^cc   of  NoOol 

BO 

1-48 

172-0 

103-0 

Blasting  gelatin  (Paulilles) 

40 

„ 

0-5G 

80-2 

153-5 

60 

50 
60 
50 

3-0 
1-6 

0-69 

0-2S 
0-3-t 
0-60 

80-6 
32-7 

39-8 
70-0 

„ 

Bellit« 

100-2* 

82  dissoc.  of  BaCOa 

65 

0-61 

64- 7 

50 

0-70 

82-0 

SI  dissoc.  of  BaCOj 

SO           „              (173  cc.  of  NjOj)  +  80  ammouium  nitrate 

60 

„ 

0-15 

17-5 

80 

S5           „                        „              +75           „              „      ... 

60 

3-0 

0-41 

48-0 

91 

35            „                           „                +65            „                 „       . . . 

60 

1-5 

0-43 

50-0 

102 

60            „                            „                +40            „                „       . .  • 

SO 

,, 

0-35 

68-1 

96 

80           „                         „               +  20           „               „       . . . 

30 

>, 

o-i;3 

123-0 

82 

SO           „                         „               +10           „               

30 

,. 

0-04 

183-0 

76 

50 

0-225 

26-4 

60 

50 

0-4-t5 

52-0 

63t 

50         „         +50          „           chloride 

60 

„ 

0-42 

49-2 

lot 

60          „          +40            „                  

60 

„ 

0'4l 

51-5 

35 

50 

" 

0-63 

62-0 

49 

•  CnlcviIatedfortlieprcportionsl75C»H.,(NO.):  +  S25NH,N03. 

t  Allowing  for  complete  combustion  of  the  dynamite  and  snaple  dehydration  of  the  alum. 

t  Complete  combustion  of  dynamite,  and  decomposition  of  ammomum  chloride  into  HCl  +  N  +  H3. 


A  similar  behaviour  is  observed  with  mixtures  of  gun- 
cotton  and  barium  nitrate.  A  gun-cotton  indicating  by 
titration  180  cc.  of  N/).;  always  ignites  marsh-gas,  because 
the  temperature  of  detonation,  about  2,000°,  is  iucreased 
by  the  combustion  of  the  inflammable  gas  produced  by  the 
detonation ;  whereas  the  pyroxylin  powder  containing 
60  per  cent,  of  this  gun-cotton,  30  per  cent,  of  barium 
nitrate,  and  6  per  cent,  of  potassium  nitrate  ignites  marsh- 
gas  only  exceptionally,  owing,  it  is  suggested,  to  the  oxygen 
supplied  to  the  mixture  in  the  form  of  nitrates  being 
sufficient  to  burn  enough  material  so  as  to  dilute  the 
gaseous  mixture  produced  by  the  detonation  and  render  it 
uon-inflammable  ;  but  by  adding  more  barium  nitrate,  so  as 
to  provide  enough  oxygen  to  consume  all  the  gas  and 
admitting  the  subsequent  dissociation  of  the  carbonate, 
the  temperature  of  detonation  is  raised  to  2,550°,  which  is 
sufficiently  high  to  ignite  fire-damp.     With  regard  to  force 


it  is  shown  that  the  same  amount  of  power  may  be  produced 
at  a  lower  price  by  the  use  of  larger  quantities  of  dynamite 
and  ammonium  nitrate  thau  by  employing  smaller  (|uantities 
of  the  more  expensive  dynamite. 

Irregularities  in  explosives,  such,  for  instance,  as  incom- 
plete detonaticn,  which  produces  indefinite  reactions,  are  a 
source  of  danger,  and  are  more  common  in  mixtures  than 
in  simple  explosives.  These  reactions  vary  under  different 
circuinstances,sueh  as  the  amount  of  fulminate  used  for  deto- 
nation, the  temperature  of  the  charge  at  the  time  of  explo- 
sion, &c.,  therefore  an  explosive  should  not  be  considered 
safe  if  amongst  its  several  modes  of  detonation  in  the  open 
air  there  be  one  susceptible  of  igniting  marsh-gas.  The  most 
suitable  substance  for  reducing  the  temperature  of  detona- 
tion of  ,"an  explosive  is  ammonium  nitrate,  as  other  sub- 
stances, such  as  sodium  carbonate,  or  sulphate,  or  alum,  or 
ammonium  chloride,   only   decompose  partially,  and  their 
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effect  is  uncertain.  Mixtures  worthy  of  further  consiilera- 
tiou  are  :  tlie  pyroxylin  powdfr ;  gun-cotton  (,  1 73  cc.  N.jO.j) 
with  80  per  cent,  of  animoniuiu  nitrate,  giving  n  force  of 
of  7,550  grms.  and  a  detonating  temperature  of  1,920^; 
dynamite,  wiih  80  per  cent,  of  animoaiuni  nitrate,  f.= 
6,3G0  grms.,  t.  =  1,500^;  bellite,  f.  =  2,y'J3  grms.,  t  = 
a,l»6^;  Fnvier  explosive,  t.  =  3,lii)°.  The  last  two  recpiirc 
to  lie  further  experimented  with.  Ammonium  nitr;ite 
reiluces  regularly,  as  the  proportions  of  it  in  ilie  mixture 
Increases  botli  the  temperature  anil  poiver  of  dynamite 
and  highly. nitrated  gun-eoltou  ;  but  with  oolonitiic  gun- 
eottoD  these  reductions  do  not  .set  in  until  70  per  cent,  of 
nitrate  is  present.  Curves  illustrating  this  behaviour  are 
given  in  the  report. 


Experiments  were  now  made  with  the  more  dangerous 
explosives  confined  in  tubes  of  lead  or  tin.  closed  below  and 
open  at  the  top.  The  explosive  was  placed  and  rammed  in 
tlie  tube,  on  a  plug  of  marl  or  sand  .'>  to  6  centimetres  thick. 
It  was  then  tamped  with  elay  or  sand,  or,  in  some  cases, 
coal-dust,  to  the  thickness  of  10  to  12  centimetres.  Tubes 
of  various  thicknesses  were  used,  and  explodeil,  as  in  the 
previous  experiment's,  in  the  boiler.  The  portion  of  the 
tubes  surrounding  the  explosive  was  blown  to  powder, 
whilst  the  upper  and  lower  portions  were  generally  found 
nearly  intact  at  the  bottom  of  the  boiler.  The  following 
table  of  results  illustrates  the  eti'ect  of  the  tliiekucss  and 
quality  of  the  tube  on  the  temperature  of  explosion  : — 


Description  of  Tube. 

EfTect  on  Mixture 

of  Marsli'Giis  and  Air. 

I.  =  Ignition.    N.  =  No  ignition. 

Explosive 

Diameter. 

Material. 

Interna!. 

External. 

Dynamite .... 

Mm. 
27 

SO 

Mm. 
40 

40 

Ccad 

.■ 

Tin 

Load 

Tin 

Lead 

Tm 

N. 
I. 

1 
SO                               35 

25                                  40 

32                                    43 

L 

N. 

N. 

so 

25 

27 
26 

35 
40 
40 

to 

N, 

I. 

N. 

N. 

Other  conditions  being  the  same,  the  safety  of  the  explosion 
increases  with  the  thickness  of  the  tube,  owing,  it  is  assumed, 
to  the  fact  that  much  of  the  heat  of  detonation  is  converted 
into  mechanical  force,  and  so -the  temper.iture  is  reduced 
below  the  dangerous  limit.     Dynamite  loses  more  than  one- 
third  of  its  initial  heat  of  detonation  in  shattering  the  tube, 
and  distributing  the  debris.     To  ascertain  the  eti'ect  of  the 
density  of  a  charge,  the  explosive  was  enclosed   in  a  thin 
glass  tube,  and  fixed  by  wads  between  the  elay  plug  and 
tamping  in  the  metal  tube  so  as  to  leave  an  annular  space 
between  the  metal  sides  of    the  tube  and    the  exterior  of 
the  glass  tube.    Under  these  circumstances  it  wiis  observed 
that    the  work  done  on  the    tube  was  greatly  diminished, 
owing,  it  is  suggested,  to  expansion  of   the  gases  within 
the    tube,  and  instead  of  oue-thiid,   only    one-fifth  of  the 
initial  heat  of  the  detonation  of  the  dynamite  was  absorbed. 
The  .same  result  is  observed  with  loosely  packed  explosives  : 
for  example,  dynamite  simply  poured   into  a  33 — 42   iiiiii. 
lead  tube,  and  tamped,  iguited    tire-damp,   whereas  under 
the   same   conditions    with    the    dynamite  rammed    in,  no 
ignition   ensued.     This  shows  the  importance  of  ramming 
and   tamping   well    when  using    explosives.      Altering  the 
shape  of    the   tube   simply  varies  the  work  imposed  on  a 
unit  volume  of  gas,  the  larger  the  proportion  of  surface, 
the  greater    the    imposed    work,    but    does    not  att'ect  the 
density  of   the    charge.      Further  experiments    show  that 
dynamite  alone  or  mixed  with  80  per  cent,  of  ammonium 
nitrate,  or  33  per  cent,  of  ammonia  alum,  or  40  per  cent,  of 
ammonium   chloride  ;  bellite  ;    pyroxylin  powder  (Moulin- 
lilaoc) ;  and  gun-cotton  (173  cc.  NoO.,)   mixed  with  even 
40  jier  cent,  of  ammonium  nitrate,  explode  completely  when 
confined   in    25 — 40    mm.    tin    tubes,    bcliite,  even    in    a 
30—35  mm.  lead  tube  ;    but   blasting  gelatin   requires  a 
stronger  tube  to  ensure  its  complete  detonation. 

With  regard  to  modes  of  igniting  the  charge.  In  using  a 
fuse  (Bickford)  care  must  be  taken  not  to  place  it  in  contact 
with  the  explosive ;  for  under  such  circumstances  gas  and 


fiame  may  be  projected  through  the  tube  into  the  external 
air,  and  so  produce  ignition  of  the  fire-damp.  Other 
objections  to  the  Bickford  fuse  are  the  uncertainty  of 
its  composition,  and  the  danger  attached  to  lighting  the 
exposed  end.  When  electricity  is  used,  preference  should 
be  given  to  currents  of  low  tension  so  as  to  avoid  sparking, 
and  possible  ignition  of  fire-damp.  Detonating  cords 
made  of  gun-cotton  have  been  found  uncertain.  Lauer's 
friction  cap  has  not  yet  been  investigated  by  the  Commis- 
sion. Various  detonators  have  been  examined,  and  with 
the  exception  of  those  of  Ruggieri  and  Scola,  and  ordinary 
1  ■  5grm. fulminate  caps,  they  do  not  ignite  mixtures  of  marsh- 
gas  and  air  when  exploded  by  themselves.  Strengthened 
fulminate  caps  differ  from  the  ordinary  ones  chiefly  in 
being  made  of  stouter  metal,  and  having  the  fulminate  more 
compressed,  and  covered  hy  a  little  metallic  plate  with  a 
hole  in  the  centre  to  allow  access  of  fire ;  the  gases  from  the 
explosion  of  these  caps  have  therefore  more  work  to  do,  and 
lose  temperature,  and  consequently  a  strengthened  l'5grm. 
cap,  as  might  be  presumed  by  the  above  hypothesis,  does  not 
ignite  a  mixture  of  either  marsh-gas  or  even  coal-gas  and 
air,  but  does  ignite  a  mixture  of  hydrogen  and  air  ;  a 
larger  charge,  however,  5  grnis.  for  instance,  produces 
sufficient  heat  to  ignite  fire-damp.  By  imposing  more 
work  on  the  gases  of  detonation  of  an  ordinary  fulminating 
cap,  a  similar  effect  is  produced.  Thus  by  winding  fine 
copper  wire  closely  round  the  outside  ot  an  ordinary  1'5  grm. 
cap,  this  ceases  to  ignite  fire-damp  when  detonated. 

The  conclusions  arrived  at  have  already  been  mentioned 
above,  but  special  stress  is  laid  on  the  importance  of  making 
the  explosive  do  as  much  work  as  possible,  and  bearing  in 
mind  the  uncertainty  attached  to  the  use  of  even  the  safest 
explosives,  on  the  advisability  of  avoiding  their  use  in 
presence  of  inflammable  mixtures  of  marsh-gas  and  air,  in 
fact  the  selection  of  the  safest  explosive  "  ought  to  be  con- 
sidered as  diminishing  the  danger  of  explosion  considerably  ; 
it  ought  not  to  be  regarded  as  suppressing  it  absolutely." 
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Binary  mixtures  of  ammonium  nitrate  with  dynamite,  or 
gun-cotton,  or  diuitro-benzene  are  recommended  from  a 
point  of  view  of  safety,  althougli  it  is  suggested  that 
experiments  should  be  made  on  the  method  of  manufacture 
of  these  mixtures,  on  their  durability,  and  on  their 
behaviour  in  mines.  All  results  of  the  numerous  experi- 
ments arc  tabulated,  and  notes  containing  interesting 
theoretical  considerations  are  appended,  in  which  are  given 
methods  of  calculating  the  force  and  temperature  obtainable 
from  explosives,  and  the  results  of  such  calculalious  are  also 
tabulated.  An  objection  to  the  use  of  water  cartridges  is 
the  large  bore-holes  required. 

Subsequent  to  the  drawing  up  of  the  above  report  further 
experiments  were  made,  using  a  mixture  of  coal-gas  and 
air  instead  of  marsh-gas  and  air,  thus  avoiding  the  expense 
of  the  manufacture  of  marsh-gas.  The  most  explosive 
mi.xture  of  coal  g.-is  and  air  contains  15  to  16  per  cent,  of 
the  former ;  in  the  experiments  it  was  more  convenient  to 
use  a  mixture  containing  10  percent.  ;  the  ignition  tempera- 
ture of  this  mixture  appears  to  be  about  2,100'.  This  was 
ascertained  in  the  .same  way  as  the  ignition  temperature 
of  marsh  gas  and  air,  namely,  by  exploding  in  it  various 
cartridges  of  which  the  temperature  of  detonation,  &c. 
could  be  calculated ;  the  cartridge  giving  the  lowest  tem- 
perature and  igniting  the  mixture  being  the  one  selected 
for  fixing  roughly  the  ignition  temperature  of  the  mixture. 
This  mixture  of  gas  and  air  is  not  much  more  inflammable 
than  marsli-gas  and  air,  therefore  it  is  considered  that  it 
would  nut  be  too  severe  a  test  to  make  all  explosives 
destined  to  be  employed  in  presence  of  marsh-gas  satisfy 
the  condition  of  not  igniting  such  a  mixture  of  coal-gas 
and  air  w  heu  detonated  while  freely  suspended  in  it. 

In  the  first  .report  it  was  suggested  that  moistness  of 
the  atmosphere  aided  the  explosion  of  fire-damp,  but  further 
experiments  have  not  confirmed  this  suggestion. 

Remarks  as  regards  d3'namite  are  not  altered  in  the 
Becond  report,  but  as  regards  gun-cotton  it  is  shown  that 
although  the  gases  from  octonitric  cotton  burn  in  the  air 
■when  the  cotton  is  exploded  unconfined,  nevertheless 
when  this  explosive  is  confined  in  a  tin  tube,  25  mm. 
internal  diameter,  31  mm.  external,  or  thicker,  not  only 
does  the  gas  not  burn,  but  also  the  detonation  is  incomplete. 
By  testing  mixtures  of  dynamite  and  ammonium  nitrate 
containing  from  90  to  40  per  cent,  of  the  latter,  it  is  shown 
that  detonating  power  increases  as  this  proportion  decreases, 
and  complete  detonation  of  the  unconfined  mixture  does 
not  take  place  until  50  per  cent,  of  dynamite  is  reached ; 


even  increasing  the  amount  of  fulminate  used  with  the 
20  per  cent,  dyn.amite  mixture  scarcely  improves  the 
extent  of  detonation;  in  a  25  mm.  x  31  mm.  tin  tube 
the  condition  of  affairs  is  not  much  better,  but  in  a 
25  mm.  y.  40  mm.  tin  tube  complete  detontation  of 
both  dynamite  and  nitrate  ensues.  The  gases  evolved 
from  this  mixture  do  not  react  on  one  another ;  the  same  is 
the  case  with  mixtures  of  dynamite  and  alum,  ammonium 
chloride,  &c.,  it  is  suggested  that  in  such  mixtures  the  non- 
explosive  constituent,  the  one  absorbing  heat  on  decom- 
posing, is  decomposed  only  slightly,  or  not  at  all,  during 
the  propagation  of  the  explosive  wave  ;  their  decomposition 
only  taking  place  in  a  closed  tube.  Various  mixtures  giving 
gases  whicli  react  on  one  another  were  examined,  such  as 
mixtures  of  ammonium  nitrate  with  combustible  substances, 
gun-cotton,  dinitrobenzene,  ammonium  picrate,  naphthalene 
tar,  heavy  coal-oils,  colophony,  &c.  In  the  open  air  they 
behave  sometimes  as  if  the  explosive  wave  excited  at  one 
point  exhausted  itself  before  traver.sing  the  whole  mass  of 
the  explosive  ;  at  other  times,  as  if  the  explosive  wave  passed 
through  the  whole  mass  of  the  explosive,  but  stopped  at  the 
decomposition  of  the  explosive  constituent  or  constituents, 
the  gases  evolved  being  dispersed  before  reacting  mutually ; 
therefore,  the  detonation  in  the  open  air  is  incomplete. 
When,  however,  the  gases  are  confined,  as,  for  instance, 
when  the  explosive  is  put  in  a  sufficiently  strong  metal  case, 
then  the  reaction  between  the  gases  takes  place,  and  the 
effect  of  a  complete  detonation  is  obtained.  There  are 
numerous  results,  tabulated,  illustrating  these  points  : — 
Mixtures  of  about  80  per  cent,  of  ammonium  nitrate  with  gun- 
cotton,  or  83  per  cent,  with  dinitrobenzene,  do  not  detonate 
completely  either  in  the  air  or  in  thin  (25  x  31  mm.)  tubes, 
but  do  in  25  x  40  mm.  tubes.  Mixtures  of  ammonium 
nitrate  and  picrate  in  the  open  air  give  an  effect  equal  to 
the  decomposition  of  the  nitrate,  but  in  the  tube  the  result 
is  equal  to  the  decomposition  of  both.  With  tars,  &e.  the 
result  is  never  much  above  that  attributable  to  the  ammonium 
nitrate. 

Experiments  were  now  made  with  increasing  quantities 
of  safety  mixtures  to  test  their  capability  of  igniting 
the  inflammable  gaseous  mixture  ;  the  various  results 
are  tabulated  and  discussed.  In  the  following  tables  is 
given  various  data  relating  to  the  mixtures  which  proved 
safe ;  other  mixtures  already  referred  to  are  either  too 
expensive  or  inconvenient,  or  improper  as  explosives  as  far 
as  the  present  results  indicate. 




Force  in  Kilos. 

Heat  from  1  Kilo, 
in  Cals. 

Grms.  of  Fulminate 

required 

for  Detonation. 

8'490 
G-760 
6 -200 
7-610 
7- 000 
8-000 
6-700 

1-109 
600 
630 
810 
700 

1-006 
750 

0-60 

0-60 

1-60 

1-60 

1-60 

1-60 

*  About  octonitric. 


Other  mixtures  worthy  of  con.sideration  are  those  cou- 
tainingmononitronaphthalene,  or  naphthalene, andammonium 
nitrate,  but  their  behaviour  is  at  present  uncertain.  Finally, 
attention  is  called  to  mixtures  of  ammonium  copper  nitrate 
and  ammonium  nitrate.  The  heat  of  formation  of  this  salt 
RACuO,  4  NHj  is  for  (X5+ H„  + Oa  + CuO)  164-1.  The 
products  of  decomposition  have  not  been  studied,  but  the 
mode  of  disengaging  most  heat  is  as  follows  :  — 

NjOjCuO,  4  NH3= 3  Nj  +  Hj  -I-  5  HjO  -r  CuO 


di.^engaging  516  cals.  per  kilo.  When  exploded  in  the  air 
white  fumes  of  ammonium  nitrate  and  of  oxides  of  nitrogen 
are  evolved  ;  therefore  products  are  uncertain.  Its  complete 
combustion  by  ammonium  uitrate  is  represented  by  the 
following  equation  :  — 

Cu(N03)2,  4  NH3  +  NHjNOj  =  4  Nj  +  8  H„0  +  CuO, 

or  proportions  of  76  to  24  of  nitrate,  heat  produced  per 
kilo.  =  655-6  cals.,  whilst  the  force  =  6-090  kilos.,  and 
temperature    of  detonation    1,750°.      This   was    therefore 
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considered  as  an  interesting  explosive  in  connexion  with 
safely  in  fire-damp.  In  the  open  air  or  in  tubes  the  detona- 
tion of  the  salt  does  not  iippear  complete  according  to  the 
ahove  e<iiiiitions,  either  alone  or  when  mixed  with  aninioninni 
nitrate  ;  in  fact,  is  almost  arrested  in  the  open  air  when  the 
nitrate  present  is  double  the  copper  salt.  It  is  believed  it 
would  explode  completely  in  a  mine  bore-hole  ;  with  regard 
to  its  safety  the  resulu  are  very  satisfactory,  even  with 
mixtures  containing  only  25  per  cent,  of  nitrate,  but  the 
ntixture  containing  80  per  cent,  of  nitrate  is  safe  in  coal- 
pas,  detonating  at  a  temperature  of  1,300^,  with  a  force  of 
5,5110  grms. 

In  conclusion  they  point  out  that  safety  mixtures  of 
dynamite  and  ammonium  nitrate  should  not  contain  less 
than  (<0  per  cent,  of  the  latter.  The  other  mixtures  must 
fulfil  the  conditions  of  having  a  temperature  of  detoiuition 
lower  than  2,200',  of  not  yielding  eomlmstible  gas  after 
e.implete  detonation,  of  having  sutfieient  force  to  avoid 
use  of  larger  quantities  of  the  explosive,  of  being 
sufficiently  explosive  to  minimise  misfires,  of  being  kept 
sutfieienily  long  without  undergoing  change,  and  they  must 
not  be  too  expensive.  Mixtures  fulfilling  these  conditions 
more  or  less  are  those  witli  ammonium  nitrate,  and  (1.)  A 
maximum  of  75  per  cent,  of  ammonium  copper  nitrate ; 
(2.)  6  per  cent,  of  naphthalene;  (3.)  15  per  cent,  of 
octonitric  gun-cotton  ;  (4.)  10  per  cent,  of  mononitro 
naphthalene  ;  (5.)  10  per  cent,  of  dinitrobenzene.  They 
recommend  trials  in  mines. 

To  avoid  danger  as  mucli  as  possible,  the  mixtures 
should  be  well  mixed,  and  the  smallest  proportion  of  the 
dangerous  substance,  consistent  with  efficiency,  should  be 
used. 

As  safety  depends  on  the  instantaneous  admixture  of  the 
gas  of  the  detonation  with  the  surrounding  atmosphere,  it  is 
therefore  dangerous  to  blast  with  a  large  quantity  of 
explosive  in  a  confined  space. — D.  A.  L. 


Report  on  Further  E.iperime7its  with  E.rplosivcs  at  the 
Experimental  Lerel  of  the  Kunir/  CoUienj,  near  Neun- 
kirchcn  (Saarbriicken'),  in  liespcet  to  their  Behaviour 
with  Fire-damp  and  Coat  Dust.  H.  Lohmann.  Zeits. 
f.  Berg.,  Iliitteu-und  Salinwesen,  1889,  83. 

An  exptosive  consisting  of  a  mixture  of  dynamite  with 
40  per  cent,  of  soda  crystals  gave  very  good  results,  both  as 
regards  safety  from  colliery  explosions  and  the  production 
of  large  coal.  Samples  of  "  carbonite  "  gave  better  results 
than  before,  and  the  cartridges  were  better  made.  Water 
cartridges — the  explosives  surrounded  with  water — gave 
good  results  as  to  safety. 

"Ammonia  dynamite"  consists  of  40  per  cent,  of  am- 
monium carbonate,  10  per  cent,  of  nitre,  and  50  per  cent,  of 
a  mixture  of  nitro-glycerol  and  kieselguhr,  containing 
sufficient  of  the  latter  to  make  the  mass  plastic  but  not  too 
soft.  The  introduction  of  ammonium  carbonate  is  less 
advantageous  than  the  oxalate.  A  good  mixture  is  45  per 
cent,  of  ammonium  oxalate,  15  per  cent,  of  nitre,  and  40 
per  cent,  of  the  kieselguhr  dynamite.  It  seems  possible 
that  by  some  alteration  in  the  composition  of  ordinary 
black  powder  it  may  be  possible  to  use  it  in  collieries 
with  fafety,  ammonium  oxalate  being  used  in  place  of 
carbon. 

"  Securite "  gave  bad  results  as  regards  safety  from 
explosion.  The  Rottweil  powder  works  has  consequently 
much  altered  and  greatly  improved  this  explosive. 

"  lioburile "  was  u.sed  with  success  in  workings  which 
were  free  from  fire-damp.  Analysis  failed  to  show  the 
presence  of  chlorine  in  the  explosive  obtained  from  Witten, 
although  it  was  supposed  that  some  of  this  element  was 
present. 

Experiments  with  Wolf's  benzene  safety  lamp  gave  very 
good  results. 

As  regards  risk  from  explosion  "ammonia  dynamite" 
proved  to  be  very  safe  ;  Kieselguhr  dynamite  and  yelutin 
dynamite  were  bad  and  about  eijually  so ;  "  Roburite " 
is  better  than  "  gelatin  dynamite,"  but  not  so  good  as 
"  ammonia  dynamite,"  although  it  is  possible  that  this 
explosive  may  have   been    recently   still   more   improved. 


"  Carbonite,"  the  improved  "  securite,"  and  "  soda  dyna- 
mite" afford  great  safety.  "Gelatin  dynamite  No.  2"  is 
as  good  as  "  No.  1,"  and  Favier's  explosive,  one  sample  of 
which  consisted  of  dinitrobenzene,  mononitronaphthalene, 
auunonium  nitrate  and  nitre,  also  gave  very  good  results. 

—A.  W. 


The  Annual  Report  (^Thirteenth)  of  Her  Majesty's 
Inspector  of  Fxplosircs/or  1888. 

Tin:  13th  annual  report  on  the  working  of  the  Act,  signed 
by  Colonel  Majendie,  H.M.  Chief  Inspector  of  Explosives, 
and  his  colleagues.  Colonel  Ford  and  Major  Cuudill,  has 
just  been  issued.  The  total  number  of  factories  now  under 
license  is  112,  with  353  magazines. 

The  factories  and  magazines  are  under  the  direct  super- 
vision of  the  inspectors,  who  report  that  tlieir  visits  during 
the  year  have  been  sufficiently  numerous  to  enable  them 
"  'lO  speak  witli  eoufidenee  and  the  greatest  satisfaction  of 
their  general  condition."  In  few  instances  indeed  has 
there  been  any  tendency  towards  retrogressions,  "  and  there 
are  now  several  jirivate  factories  and  magazines  which  we 
believe  may  chuUege  comparison  with  any  similar  establish- 
ment in  other  countries,  whether  public  or  private." 

The  number  of  deaths  from  accidents  in  the  manufacture 
and  storage  is  6,  this  being  the  lowest  number  on  record. 
Of  these  6,  three  occurred  in  firework  factories. 

The  four  years  preceding  the  passing  of  the  Act  show 
an  average  of  37  deaths,  at  which  period  less  than  half 
the  present  number  of  factories  existed.  Dr.  Uupre,  the 
chemical  adviser  to  the  department,  reports  a  notable 
increase  over  the  ordinary  work  of  the  laboratory,  due  to 
the  increased  importation  of  dynamite  and  to  the  intro- 
duction and  gradual  adoption  of  new  explosives. 

No  less  than  20  applications  for  a  license  to  manufacture 
or  import  new  explosives  n  ere  made  during  the  year.  Of 
these,  eight  were  reported  on  favourably,  nine  were 
rejected,  and  three  were  still  under  consideration  at  the 
time  of  the  issue  of  the  report. 

It  appears  from  Major  Cundill's  Dictionary  of  Explosives 
that  out  of  a  total  of  350  suggestions  for  new  explosives, 
67  are  chlorate  mixtures.  ( )f  these  67,  one  only  has  been 
authorised.  In  spite  of  this  fact  inventors  do  not  seem 
discouraged,  as  there  were  three  chlorate  mixtures  sub- 
mitted during  last  year,  one  under  the  name  of  "  safety^ 
ponder."  "This,"  says  Ur  Dupre,  "so-called  safety 
powder  is  a  mixture  of  chlorate  of  potassium  and  glycerin." 
The  other  mixture,  called  "Remit,"  isdeseribed  as  "another 
attempt  to  render  chlorate  of  potassium  available  as  a 
constituent  of  an  explosive  for  general  use,  and,  like  most 
attempts,  has  ended  in  failure."  The  third,  called  "Howittite." 
has  the  objection  of  being  not  only  sensitive  to  combined 
friction  and  percussion,  but  liable  to  spontaneous  decompo- 
sition. 

One  out  of  three  samples  of  "  Carbonite "  passed  the 
necessarily  severe  tests  satisfactorily  ;  as  also  "  Flameless 
Securite,"  which  has  the  same  composition  as  "  Bellite  " 
with  the  addition  of  oxalic  acid  or  oxalates,  "  Eortis  "  a 
nitrate  mixture,  and  others  of,  at  present,  little  interest. 
"  Bonolithe,"  a  picrate  mixture,  was  still  under  consideration 
at  tlie  time  Dr.  Dupre  issued  his  report. 

Local  authorities  appear  in  many  instances  to  carry  out 
their  responsibihties  in  connexion  with  the  Act  in  a  very 
reprehensible  manner.  The  report  states,  "  We  regret  to 
have  to  say  that,  taken  as  a  whole,  the  system  is  far  below 
the  standard  which  might  reasonably  be  expected.  In 
some  places  the  work  appears  to  be  efficiently  carried  out 
by  local  authorities,  while  in  others,  as  in  some  of  the 
smaller  boroughs  and  principal  market  towns,  the  work  is 
almost,  if  not  altogether,  neglected."  One  effect  is  to  place 
the  law-abiding  trader  at  a  great  disadvantage.  On  the 
other  hand  it  is  satisfactory  to  learn  from  the  report  that 
there  are  several  important  districts  and  towns  in  which  an 
attentive  and  intelligent  administration  of  the  Act  prevails. 
The  high  standard  of  purity  for  some  time  past  maintained 
by  "  chemical  explosives  "  has  led  to  a  relaxation  of  certain 
restrictions  with  regard  to  the  storage  of  mixed  explosives. 

The  report  refers  to  the  appointment  by  the  War  Office 
of  a  committee  of  chemists   for  the   purpose  of  specially 
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investigating  and  dealing  with  chemical  questions  relating 
to  explosives  for  use  in  naval  and  military  services,  and 
Dr.  Duprc  has  been  selected  as  one  of  the  members  of  the 
new  committee. 

An  amendment  of  the  law  in  relation  to  petroleum  has 
been  promised  for  some  time,  and  much  of  Colonel 
Majendie's  time  has  been  taken  up  with  the  preparation 
of  the  liill. 

The  steadily  progressive  increase  in  the  number  of 
factories  and  magazines,  accompanied  by  an  actual  decrease 
iu  the  number  of  fatal  accidents,  is  remarkable. — C.  N.  H. 


PATENTS. 

Safetii-Fusc  and    /i/niling   Apparatus  for  setting  Fire  to 

Explosive  Charyis  without  Danyrr  from   the  Presence  of 

Fire-damp,     h!  .Miiller,  Clermont,  Belgium.     Eng.  Pat. 

,'5061,  April  5,  1888.     8rf. 

The  object  of  this  invention  is  to  produce  a  fuse  which  will 

not  ignite  fire-damp  on  combustion.     This  is  effected  by  an 

envelope  of  wire,  gauze,  or  similar  material  fixed  on  to  the 

fuse   in    a    special    way.     It    is   necessary   to   consult    the 

drawings  accompanying  this  specification  in  order  to  clearly 

understand  it. — C.  N.  H. 


Detection  of  Nitrates  in    Soils.     Frank.     Liindw.  Jahrb. 

17,  723—724. 
Ixreplvto  Kreusler's  suggestion  that  the  blue  colouration 
of  diphenylamine  produced  by  sand  was  due  to  the  presence 
of  manganic  and  ferric  oxides  ^this  .Tournal,  1889,  SOfi), 
the  author  points  out  that  his  observations  do  not  support 
this  view,  inasmuch  as  the  iron-stained  spots  on  the  sand 
grains  did  not  give  the  reaction,  nor  does  impregnating  the 
sand  with  ferric  oxide  impart  to  it  the  power  of  turning 
diphenylamine  blue ;  moreover,  by  prolonged  ignition  of 
sand  giving  the  reaction,  it  is  possible  to  destroy  its  power  to 
do  so.  Nevertheless,  further  investigation  of  the  reaction 
in  question  has  shown  that  it  is  probably  neither  due  to 
nitrates  nor  any  other  plant  nutrient. — D.  A.  L. 


Improvements    in     Fuses.       C.    A.    MeEvoy,    Southwark. 
Eng.  Pat.  ,')624,  April  16,  1888.     8rf. 

The  object  of  this  invention  is  to  form  a  fo.se  that  will  be 
ignited  by  immersion  in  water.  This  is  effected  by  means 
of  sodium  or  potassium,  or  a  mixture  of  both,  suitably 
attached  to  the  fuse. 

Drawings  accompany  this  specification. — C.  N.  H. 


Improvements  in  Explosive  Compounds.  A.  V.  Newton, 
London.  From  A.  Nobel,  Paris,  France.  Eng.  Pat. 
6560.     May  2,  1888.     6rf. 

This  invention  relates  to  the  treatment  of  nitrated  starch 
and  nitrated  dextrin  for  the  production  of  explosive  com 
pounds  to  he  used  iu  place  of  gunpowder. 

For  this  object  nitrated  starch  or  nitrated  dextrin  is 
incorporated  with  nitro-cellulose,  and  both  dissolved  in  a 
suitable  solvent  such  as  acetone,  &c.  By  means  of  such 
solvents,  which  are  afterwards  distilled  off  and  recovered, 
a  very  perfect  incorporation  can  be  brought  about. 

Other  explosive  substances  or  oxidising  agents,  such  as 
picrates.  chlorates,  nitrates,  &c.,  may  be  incorporated  with 
the  aforesaid  materials,  the  quantity  of  the  solvent  being  so 
far  increased  as  to  allow  of  a  complete  and  uniform  distri- 
bution of  the  substance  to  be  incorporated. — C.  N.  H. 


Detection  of  Nitrites  in  Water.      F.  JIusset.     Pharm.  C.  H 

1889,  195. 
In  examining  a  drinking  water  for  nitrites  by  means  of  zinc 
iodide,  starch  solution,  and  acetic  acid,  the  author  noticed 
that  the  liquid  gradually  darkened  in  colour,  an  1  after  the 
lapse  of  24  hours  was  quite  a  dark  blue.  The  reaction  is  as 
a  rule  at  an  end  after  the  lapse  of  a  couple  of  hours.  This 
water  contained  a  large  number  of  bacteria  ;  it  coutained  no 
iron ;  the  sediment  from  the  blue  solution  contained, 
amongst  colourless  forms,  deep  blue  cylindrical  forms  of 
bacteria.  The  author  concludes,  therefore,  that  the  bacteria 
are  the  cause  of  the  colouration,  and  that  these  conse- 
quently have  the  property  of  liberating  iodine  from  an 
acidified  solution  of  zinc  iodide  and  starch.  After  dis- 
tillation no  blue  was  obtained,  so  that  only  the  distillate 
should  be  used. — T.  L.  B, 


XXIII.-ANALYTICAL  CHEMISTRY. 

Improvements  in  the  Employment  of  Bunseiis  Photumeter. 
B.  Nebel.     Kep.  d.  Phys.  24,  "24. 

As  light  entering  the  eye  laterally  renders  it  less  sensitive 
to  slight  differences  of  shade,  the  author  has  introduced  a 
modification  of  Bunsen's  photometer  with  a  view  to  obviate 
this,  for  a  description  of  which  we  must  refer  to  the  original 
article.  For  producing  the  grease  spot,  a  peiiectly^-rounded 
brass  disk,  of  20  mm.  diameter,  and  provided  with  a  handle, 
is  warmed,  dipped  into  molten  spermaceti,  and  after  re- 
moving excess  of  the  latter,  the  disk  is  placed  on  paper  of 
•061  mm.  thickness,  which  is  stretched  evenly  on  a  flat 
board.  The  corners  of  the  paper  are  best  attached  with 
little  brass  frames  and  some  canada-balsam.  Since  the 
visual  power  of  the  eyes  usually  differs,  it  is  best  to  use  only 
one  eye  for  these  determinations. — A.  K. 


Characteristic  Reaction  of  Copper- ■'?alts.    Deniges.    Compt. 

Kend.  108,  568. 
This  reaction  is  based  on  the  transformation  of  copper  salts 
generally  into  cupric  bromide  by  the  action  of  potassium 
bromide.  The  cupric  bromide,  after  drying  over  suliihuric 
acid,  dissolves  in  an  excess  of  the  bromide  with  a  red-violet 
colouration. — A.  R. 

Investigations  on  the  Methods  for  the  Valuation  of  Aryol. 
P.  Boessneck.     Chem.  Zeit.  13,  356 — 357. 

The  author  recommends  the  Golilenberg-Geromout  method 
as  the  most  reliable  for  the  determination  of  the  total  tartaric 
acid  in  argol,and  traces  the  high  results  (2 — 4  per  cent,  too 
high)  obtained  by  both  Lorenz'  and  Fresenius'  modifica- 
tions of  Goldenberg's  original  method,  either  to  alkali  being 
retained  by  humus  substances  in  the  crude  sample,  or  to 
the  fact  that  the  latter  prevent  the  complete  removal  of  the 
excess  of  acetic  acid  added  in  the  precipitation  of  the  acid 
potassium  tartrate.  (See  this  Journal  1888,  136,  239  and 
349.)  The  analysis  is  carried  out  as  follows  :  — Treat 
10  grms.  of  the  finely-powdered  sample  with  15  cc.  of 
hydrochloric  acid  of  sp.  gr.  1 '1,  stir  well,  allow  to  stand, 
and  make  up  to  203  cc.  (3  cc.  correspond  to  the  volume 
occupied  by  the  insoluble  portion) ;  filter  the  solution 
through  a  dry  filter-paper,  and  heat  100  cc.  of  the  filtrate 
in  a  flask.  Then  add  potash  till  strongly  alkaline,  boil 
the  solution,  filter  off  the  precipitate,  and  wash  till  free 
from  alkali.  The  filtrate  is  treated  with  hydrochloric  acid 
till  only  just  alkaline,  concentrated  to  20  cc,  allowed  to 
cool,  and  wanned  with  5 — 6  cc.  of  glacial  acetic  acid 
for  10  minutes  on  the  water-bath.  100  cc.  of  absolute 
alcohol  are  next  added  and  the  whole  allowed  to  stand  for 
2  hours  before  filtering ;  the  precipitate  is  washed  with 
alcohol  until  20  cc.  of  the  filtrate,  diluted  with  an  equal 
volume  of  water,  are  reddened  by  the  addition  of  a  drop  of 
semi-normal  alkali,  after  addiug  phenolphthalem.  The 
titration  is  effected  in  the  usual  manner  until  the  solution  is 
almost  neutral  (this  point  being  judged  by  means  of  litmus 
paper),  and  the  final  point  tested  in  the  boiling  solution, 
using  paper  soaked  in  an  ammoniacal  solution  of  the 
artificial  colour  "  azo-litminum,"  and  then  allowed  to  dry  in 
the  air.  The  paper  thus  prepared  is  of  a  pale  pink  colour, 
and  turns  blue  on  the  addition  of  alkali.  The  determination 
of  the  quantity  of  acid  potassium  tartrate  in  argol  in  the 
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presence  of  calcium  sulphate  presents  diflSculties  which  the  ! 
author  supjjests  might  be  overcome  by  adding  an  excess  of 
antimony  oxide  (SblOj),  and  then  determining  the  amount 
of  the  latter,  combined  witli  the  cream  of  tartar,  after  ■ 
boiling  and  liltering,  cither  gravimetrieully  or  volumetrieally. 
One  molecule  of  cream  of  tartar  takes  up  half  a  molecule  of 
Sb.Oj.  The  results,  however,  appear  dependent  upon  the 
degree  of  cnncentnition  of  the  solution,  and  also  upon  the 
ipuuitity  of  the  excess  of  antimony  oxide  added  ;  this  makes 
it  necessary  to  work  the  method  under  constant  conditions. 
— C.  A.  K. 

Volumetric  Determinalum  of  Chromium  in  (Virome-irun 
Ore.     C.  Keinhanlt.     Chcm.  Zeit.  13,  430.  * 

TiiF.  6nely  powdered  chrome  ore  (OSgrm.)  is  fused  for 
two  hours  with  potassium  hisnlphate.  The  ore  is  eoni- 
plolely  decomposed  by  this  means,  which  is  not  the  case  if 
soda  be  employed.  The  method  is  useful  when  a  complete 
analysis  of  the  chrome  ore  is  reiiuired,  since  on  treating  the 
fused  niiiss  with  water,  insoluble  basic  chromium  sulphate 
ieparates.  If  the  chromium  only  is  to  he  determined, 
J.  B.  Britton's  method  (Fresonius  Quant.  Anal^'se,  p.  334) 
is  more  suitable  ;  the  chrome  ore  beiug  fused  with  potassium 
chlorate  and  soda-lime  yields  the  chromium  as  chromate. 
The  solution  of  the  melt  after  separating  silicic  acid  is 
mixed  with  manganese  sulphate,  then  with  an  excess  of  an 
acidifieil  ferrous  sulphate  solution  of  known  strength,  and 
the  latter  titrated  back  with  permanganate.  The  yellow 
colour  produced  by  the  latter  is  avoided  by  addition  of 
phosphoric  acid.  No  more  permanganate  should  be  added 
after  the  solution  is  coloured  violet,  rreseiice  of  manganese 
in  the  chrome-iron  ore  renders  this  method  faulty,  since 
when  fused  with  chlorate,  mangauates  or  permanganates  are 
formed. — A.  R. 

On  the  Determinalimis  of  Nickei  iis  its  Sulphide. 
A.  Lecrenier.     Chem.  Zeit  13,  431  and  449. 

Complete  precipitation  of  nickel  sulphide  with  ammonium 
sulphide  is  only  possible  if  the  latter  contain  no  poly- 
sulphides.  As  freshly -prepared  ammonium  sulphide  rapidly 
turns  yellow,  it  is  difficult  to  have  the  reagent  as  ]iure  as 
seems  desirable  for  nickel  determinations.  By  adding  a 
certain  quantity  of  sodium  sulphite,  however,  the  change 
into  polysulphides  is  obviated.  The  author  mixes  one 
volume  of  ammonium  sulphide  with  two  volumes  of  a 
10  per  cent,  sodium  sulphite  solution,  and  this  solution  is 
rendered  colourless  by  beating  on  the  water-bath.  In  a 
table  which  is  appended,  the  author  gives  the  results  of 
experiments  on  this  subject,  which  may  be  summed  up  as 
follows : — Precipitation  of  nickel  by  decolourised  ammonium 
sulphide  is  only  complete  when  the  solution  of  the  nickel 
salt  docs  not  contain  less  than  O'l  grm.  of  Ni  for  every 
200  cc.  of  water.  In  very  ddute  solutions  complete  precipi- 
tation may  be  effected  by  adding  a  relatively  small 
quantity  of  ammonium  chloride,  carbonate,  or  acetate.  This 
is  to  prevent  nickel  sulphide  remaining  in  solution  in  the 
colloid  form.  Presence  of  ammonia  may  entirely  or  partially 
prevent  precipitation  of  nickel  as  sulphide ;  thus  at  a  certain 
concentration  colourless  solutions  may  be  obtained  contain- 
ing both  a  nickel  salt  and  ammonium  sulphide.  It  is 
therefore  advisable  to  remove  excess  of  ammonia  by  boiling 
and  saturating  the  last  traces  with  carbonic  acid  before 
adding  ammonium  sulphide,  llegardiug  the  cause  of  nickel 
sulphide  being  incompletely  precipitated  hy  ammonium 
sulphide  containing  polysulphides,  the  author  believes  this 
to  be  due  to  the  formation  of  soluble  ammonium  sulpho- 
nickelate,  and  adduces  the  following  facts  in  favour  of  this 
view.  (1.)  Ammonium  sulphide  which  has  been  decolourised 
with  mercury  precipitates  all  nickel  from  solutions  of  any 
degree  of  dUution.  (2.)  Pure  ammonium  sulphydrate  (i.e., 
free  from  ammonia)  which  has  been  saturated  with  sulphur 
completely  dissolves  nickel  sulphide.  Moreover,  a  solution 
of  the  latter  in  ammonium  polysulphides  is  not  precipitated 
by  boiling  with  sodium  sulphite.  Probably  in  this  case  the 
higher  sulphide  of  nickel  which  is  first  formed,  having  been 
converted  into  an  ammoniimi  sulphonickelate  decomposition 
by  sodium  sulphite,  can  no  longer  take  place. — A.  IJ. 


On  the  Testing  of  Spent  Substances  from  Gas  Purification. 
C.  Moldenhauer  and  \V.  Leybold.  Journ.  f.  Gasbeleucht. 
32,  155. 

The  authors  give  a  new  method  of  determining  the  Prussian 
blue  in  the  spent  mnterial.  Formerly  Knubiauch's  method 
w:i.s  the  most  used,  but  the  end  of  the  titration  was  often 
uncertiiin.  By  the  authors'  process  50  grms.  of  the  spent 
substance  are  placed  in  a  flask  with  100  cc.  of  a  solution 
of  10  per  cent,  caustic  soda  and  2  per  cent,  sodium 
carbonate,  heat  is  applied  to  hasten  the  decomposition,  and 
the  whole  is  then  diluted  to  1,030  cc.  100  cc.  of  the  illtrate 
,  are  evaporated  down  in  a  jilatinum  cr  jioreolain  basin  and 
treated  with  25  cc.  of  dilute  sulphuric  acid  (10  per  ceut.). 
After  further  evaporaticui  the  excess  of  acid  is  driven  off 
and  the  organic  matter  destroyed  hy  ignition.  The  yellow 
residue  consists  of  ferric  sulphate  and  sodium  sulphate, 
which  is  dissolved  in  dilute  sulphuric  acid.  The  iron  is 
re<luced  to  the  ferrous  state  hy  means  of  zinc  and  titrated 
with  permanganate  solution.  Prom  the  iron  thus  found 
the  amount  of  Prussian  blue  is  calculated.  A  blank  ex- 
periment should  he  made  to  ascertain  the  slight  correction 
for  impurities  in  the  /inc.  Cnneordant  results  were  obtained 
by  several  chemists  working  indepondcutly. — G.  H.  B. 


Colour  Reactions  of  Certain  Ethereal  Oils.    A.  Ihl.    Chem. 
Zeit.  13,  264. 

Peppermint-oil  mixed  with  alcohol  and  a  little  powdered 
sugar  assumes  a  bluish-gieen  colour  when  heated  with  dilute 
hydrochloric  or  sulphuric  acid.  Menthol  which  is  contained 
in  this  oil  does  not  give  the  reaction.  Phlorogluciuol  is  a 
very  delicate  reagent  for  these  ethereal  oils  which  contain 
eugenol.  Thus,  clove-oil  which  consists  of  eugenol  and  a 
sesipii-terpene  CisH.,^  gives  a  bright  red  colour  when  treated 
with  alcoholic  phloroglucinol  and  concentrated  hydrochloric 
acid.  Resorciuol  employed  in  the  same  manner  causes  a  red- 
violet  colouration  and  pyrogallol  a  violet  one.  Cinnamon-oil 
(cassia-oil)  treated  as  above  with  phloroglucinol  gives  a 
deep  red  colour,  and  with  resorcinol  a  cinnabar  red. 
Pimento-oil  is  coloured  pink  by  phloroglucinol,  and  dirty 
violet  by  resorcinol  in  alcoholic  solutions  and  with  addition 
of  hydrochloric  acid.  The  three  last  named  ethereal  oiU, 
when  mixed  with  alcoholic  aniline  sulphate  and  dilute  hydro- 
chloric acid,  assume  a  yellow  colour,  especially  on  boiling. 
It  is  probable  that  this  reaction  is  due  to  eugenol  contained 
in  these  oils. — A,  R. 

.Some  litactions  of"  Vanado-SutphuricAcid  "  on  Glucosides 
and  Allialoids.     F.  Knndiat.     Chem.  Zeit.  13,  20.5. 

The  reagent  was  prepared  by  dissolving  0- 1  grm.  of  am- 
monium vanadate  in  10  cc.  of  cone,  sulphuric  acid. 


Substauce. 


Gives  with  Vaniwlo-Sulphuric  Acid  a 
Solution  coloured 


Acouitine  .... 

Atropine 

Apomorphiue. 

Brucine 


Light  coffee-brown. 

Red,  then  yellowish-red,  linally  yellow. 

Dark  violet-blue,  rajjiUly  chanfrlnR  to  dirty- 
green,  finally  rediUsh  to  liKlit  brown. 

Intense    blood-red,  gradually    changing     to 
original  colour  of  solution. 

Faint  orange,  gradually  green. 

Orange  (foams  on  dissolving). 

Greenish-brown,    gradually    darker,    finally 
brown. 

Green,    then    brownish-green,  fiu.illy  coffee- 
brown. 

Intense  green,  gradually  becoming  brown. 

Intense  brown  with    red  shade,  then  quite 
brown. 

Faint  bluish-green. 

Quinine Slightly    orange,    then    Wuish-grccn,   finally 

greenish-brown. 


Cinchonine  . 

Cocaine 

Codeine 


Colchicitie  . 


Conine 

Rigitaline. 

Quinidine . 


a  2 
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Substance. 

Gives  with  Vanado-Snlphuric  Acid  a 
Solution  coloured 

Caffeine 

No  reaction. 

Morphia 

Brown. 

Narceine 

Brown,  changiuR  to  dirty  bluish-violet,  then 
gradually  reddish-brown. 

Narcotine 

Nicotine 

Slightly  darker,  soon  assumes  same  colour  as 
original  solution. 

Papaverine 

Violet  with  brown  shade,  gradually  changing 
to  bluish-greeu  and  then  orange-green. 

Picrotoxin  

Hardly  changed. 

Pilocarpine 

Light  orange. 

Physostygmine  . . . 

Greenish-yellow,  then  purple,  finally  ytillowish- 
brown. 

Salicylic  acid 

Brownish-green,  becoming  darker. 

Antifebrine 

Changes  quickly  from  purple  to  brown. 

Antipyrine 

Intense  greenish-blue,  gradually  bluer. 

Kairine 

Dirty  pink,  quickly  changing  to  dirty  light 
brown,  and  finally  dirty  brownish-green. 

Santonine 

No  reaction. 

Solanine 

Coffi'e  brown ;  after  a  short  time  the  edge  of 
the  dntp  is  coloured  purple,  towards  the 
middle  yellow,  and  in  the  middle  dirty 
green.  After  two  hours  thft  rlrojj  changes  to 
a  gelatinous  mass  of  an  intense  violet  colour. 

Strychnine 

Bluish-violet,  gradually  changing  to  reddish- 
violet,  purple,  and  brilliant  red. 

Voratrine 

Brownish-red,  gradually  becoming  a  dark 
reddish-violet. 

-A.  R. 


Examination  of  Creosote.     W.  Brandes.     Arch.  Pharm. 
1889,  111. 

TiiK  German  Pharraacopceia  requires  the  sp.  gr.  1  •  03  to 
1  '08  for  creosote  from  bccchwood  tar.  This  is  a  mixture  of 
guaiacol  and  creosol,  the  former  of  which  has  the  sp.  gr. 
1-117,  and  the  latter  1-088  at  15°  C.,  from  which  it  is 
evident  that  the  specific  gravity  of  good  creosote  must  be 
liigher  than  that  given  in  the  Pharmacopceia.  A  creosote 
which  was  free  from  phenol  and  cresol  fulfilled  the  above 
requirements  without  containing  any  guaiacol  creosol.  It 
consisted  chiefly  of  the  homologues  of  creosol,  viz.  :  — 
xylenol  and  phlorol.  The  Pharmacopoeia  gives  no  reactions 
for  determining  guaiacol  and  creosol,  but  the  property  of 
their  forming  potassium  salts,  which  are  with  difficulty 
soluble  in  alcohol,  may  be  made  use  of  for  this  purpose. 
The  author  states  : — 10  cc.  of  an  alcoholic  potash  solution 
(1  part  of  KHO  dissolved  in  4  parts  of  96  percent,  alcohol) 
shaken  np  with  1  part  of  creosote  gives  after  some  time  a 
solid  crystalline  mass. — A.  W. 


licactiona for  dinlitujuishiiir/  i'arbolic  Acid  and  liesorcitiol 
from  Salicylic  Acid.     L.  van  Itallie.     Apoth.  Zeit.  4,  99. 

By  adding  two  drops  of  ferric  chloride  solution  to  100  cc. 
of  a  2  per  cent,  solution  of  phenol,  resorcinol  or  a 
saturated  solution  of  salicylic  acid,  a  bluish-violet  colour  is 
produced.  On  now  adding  one  drop  of  lactic  acid  the 
colour  immediately  changes  to  yellowish-green  in  the  case 
of  phenol  or  resorcinol,  whilst  with  saliL-ylic  acid  the  original 
colour  is  maintained  even  if  10  drops  of  lactic  acid  be 
added.— A.  R. 


ilii'c  Detcrmiiuiiion  of  Aniline  and  Monomcthijh 
P.  Reverdin  and  C.  de  la  Harpc.     Chem.  Zeit. 


Qnantitati 
line 
387—388  and  407—408. 


tan  I- 

13, 


Two  methods  are  at  present  in  use  for  the  determination 
of  monomethylaniline.  One  depends  on  the  rise  of  tem- 
perature, which  is  produced  by  adding  acetic  anhydride  to 
the  mixture  under  examination  ;  the  other  (proposed  by 
Nolfing  and  Boas  Boasson,  Ber.  10,  795)  consists  in  convert- 
ing the  monomethylauiline  into  mcthylphcnvlnitrnsamine, 
C5H5.N(NO).C'Ii3.  The  former  method  can  only  be  used 
for  the  examination  of  mixtures  of  mono-  and  dimethylaniline 
free  from  aniline ;  the  latter,  however,  ma_v  be  used  in 
presence  of  aniline.  At  the  same  time  the  acetic  anhydride 
method  can  only  be  used  where  small  quantities  of  mono- 
methylaniline are  present;  thus  a  mixture  containing  2  ■82 
per  cent,  showed  a  ri.se  of  0'815°  jier  1  per  cent.,  which 
coefficient  used  in  the  case  of  a  mixture  containing  9-36  per 
cent,  of  monomethylaniline  gave  a  sufficiently  satisfactory 
result,  viz.,  9-57  per  cent. ;  but  on  raisiug  the  percentage 
to  29 '55,  an  altogether  unsatisfactory  result  was  obtained, 
37 '42  per  cent. 

The  other  method  is  carried  out  in  the  following 
manner  : — 10  grras.  of  the  mixture  under  examination  are 
dissolved  in  20  cc.  of  hydrochloric  acid  and  125  cc,  of 
water,  and  a  solution  of  12*5  ^rms.  of  sodium  nitrite  is 
then  gradually  run  in,  the  whole  being  well  cooled.  The 
meth}'lpheuylniti'osaniiue  formed  is  then  extracted  with 
ether.  Its  weight  multiplied  by  0'7S6  gives  the  amount 
of  monomethylaniline  in  the  mixtm-e. 

The  present  authors,  in  order  to  obtain  the  nitrosamine 
pure,  then  distilled  it  with  steam.  They  obtained  it  by  this 
means  as  a  light  yellow  oil,  as  it  is  usuallj-  described,  but  at 
+  2"  C.  it  crystallised,  forming  masses  of  needles,  the  tem- 
perature at  the  same  time  rising  to  -4-  14°  C.  It  melts  at 
12° — 15°.  After  the  distillation  with  steam  there  remained 
a  yellow  liquid,  from  wdiich,  on  cooling,  a  quantity  of  yellow 
needles  separated.  These  melted  at  102° — 103°  C.  and 
consisted  in  all  probability  of  uitrophenylmethj-lnitrosamine, 
t'5H|(NOo).N(NO).CH3.  so  that  in  the  reaction  nitroso- 
nitrosamine  must  have  been  formed  by  the  excess  of 
sodium  nitrite,  and  then  oxidised  to  nitronilrosamine. 
As  this  substance  together  with  p-nitrodimethylaniline, 
C6lIj(N0._,)N(CH;,),,,  was  repeatedh-  obtained,  the  action  of 
an  excess  of  sodium  nitrite  was  tried  on  pure  monomethyl- 
aniline. No  phenylmethylniti-osaminc  was  obtained  in  this 
case,  but  a  large  quantity  of  nitronitrosamine.  The  forma- 
tion of  nitropheuylmethylnitrosamiue,  whose  molecidar 
weight  is  181,  while  that  of  phenyhnetbylnilro.samine  is 
only  136,  is  sufficient  reason  for  considering  the  method 
inaccurate. 

The  authors  attempted  a  separation  by  distilling  salts  of 
the  bases  with  steam,  but  without  success. 

They  obtained  good  results,  however,  by  the  following 
method :  — 

The  aniline  is  determined  by  converting  into  diazo- 
henzene  and  titrating  with  a  solution  of  "  R  salt"  (sodium 
salt  of  a  3-naphtholdisulphonic  acid).  The  monomethyl- 
aniline is  determined  by  adding  to  the  mixture  a  known 
quantity  of  acetic  anhydride  and  titrating  the  excess  of  the 
latter  with  caustic  soda  solution. 

When  aniline  or  dimethylaniline  are  heated  with  acetic 
anhydride  or  glacial  acetic  acid  secondary  reactions  occur, 
which  would  make  this  method  of  analysis  inaceiu-ate,  so 
that  whilst  the  reaction  is  in  progress  heat  must  not  be 
applied.  By  boiling  aniline  for  two  hours  with  a  consider- 
able excess  of  acetic  anhydride  a  much  larger  quantity  of 
the  latter  is  used  up  than  is  necessary  for  the  formation  of 
monoacetanilide  ;  in  all  probability  diacetanilide  is  formed 
in  this  case.  Dimethylaniline  heated  for  some  time  with  a 
large  excess  of  glacial  acetic  acid  gives  from  10 — 15  per 
cent,  of  tetramethyldlamidodiphenylmethane. 

At  ordinary  temper.atures  excess  of  acetic  auhyth-ide 
quickl}'  converts  aniline  and  monomethylaniline  quantita- 
tively into  monoacetanilide  and  methylacetanilide,  whilst 
dimethylaniline  remains  for  some  considerable  time  unacted 
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npop,  and  even  then  the  action  is  very  slight. 

is  curried  out  as  follows  : — 


The  analysis 


Delirminaliim  nf  the  Aniline. — Preparo  n  titratt-d  siilii- 
lion  of  1!  s;ilt,  roiitniiiiii^  in  1  litre  the  equivalent  of  about 
10  ^rnis   of  naphthol. 

Oistolve  7 — 8  grins,  of  the  mixture  under  examination  in 
28 — 30  ce.  of  h_vdriiolilorie  acid  anJ  make  up  with  water  to 
100  ce.  Take  10  ce.  of  this  solutidn,  dilute  with  water 
and  iee,  and  diazotise,  usin^  so  niueh  nitrite  as  wmild  he 
used  if  aniline  alone  were  present.  Pour  the  produet 
slowly  into  a  measured  quantity  of  the  U  salt  solution,  to 
whieh  has  been  added  excess  of  sodium  carbonate.  Salt 
out,  filter,  and  ascertain  excess  of  either  by  means  of 
diazobenzene  solution  and  H  salt.  A  mixture  containing 
10-76  per  cent,  of  aniline  showed  1024 — 10-40  per  cent. 

Determination  of  the  Monowctliylauiline, — Into  a  tlask 
fitted  with  reflux  condenser  weigh  1 — 2  grms,  of  the 
mixture,  aild  as  quickly  as  possible  a  known  weight  of 
acetii-  anhydride,  correspomling  to  about  twice  the  weight 
of  the  mixture  takm,  and  allow  to  stand  for  about  half  an 
hour;  then  add  about  oO  cc.  of  water  and  lii-at  on  a  wator- 
bath  for  three-quarters  of  an  hour  in  order  that  the  excess 
of  acetic  anbydridi-  may  be  fully  transformed.  Cool,  m  ike 
up  to  a  known  volnine,  anil  titrate  with  caustic  soda  solution 
(phenolphthalei'n  may  be  used  as  indicator).  The  amount 
of  monoinethylaniline  may  then  be  ascertained  from  the 
amount  of  acetic  anhydride  actually  used,  after  deducting, 
of  course,  the  amount  necessary  for  the  aniline — T.  L.  B. 


Determination  of  the  Free  Alkali  and  Free   Fatty  Acid  in 
Soap.     E.  Dietcrieh.    llelfeiibeiger  .Vnn.  1888. 

Dissoi.vK  one  part  of  soap  in  20 — .50  parts  of  water,  and 
add  so  much  sodium  ehloriile  that  a  little  remains  undissolved. 
Filter,  and  wash  with  a  little  saturated  salt  solution  ;  dissolve 
the  mass  in  water,  and  again  salt  out  and  filter  as  before. 
Combine  the  two  filtrates  and  determine  the  free  alkali  by 
means  of  centinoruial  ir._,SOj,  and  phunolpbthaleiu. 

Dissolve  the  soap,  salted  out  above,  in  30  cc.  of  absolute 
alcohol  by  warming  in  a  water-bath,  add  pheuolphthalein 
and  titrate  with  ceutiuormal  KOH.  Calculate  as  oleic  acid. 
As  the  alcohol  frec|ueMtly  contains  substances  which  de- 
colourise phenolphthalein,  it  is  necessary  to  determine 
separately  the  amount  of  centinormal  KOH  required  to 
redden  the  phenolphthalein  in  30  cc.  alcohol,  and  to 
subtract  this  from  the  former  deterniination.--T   L.  B. 


Mvlhiidfiir  .'iseerlainintj  the  Iwhariour  of  Lnhricafiitii  Oils 
at  Low  Temperatures.  A.  Iloffmeister.  Mitth.  d.  Konigl. 
techn.  Vcrsnchs.  1889,  24 — 27. 

TiiK  methods  commonly  used  at  the  present  time  leave 
much  ti)  be  desired.  in\()Iving  as  they  do  errors  (tbjective 
and  subjective.  'Ihe  following  is  the  plan  proposed  t*^ 
replace  them; — .About  4  cc.  of  the  oil  to  be  tested  are 
introduced  into  a  test  lube  and  exposed  to  a  constant  pre- 
determined temperature,  a  few  degrees  below  zero,  for  one 
or  two  hours,  at  the  end  of  which  time  it  may  be  assumed  to 
have  acquired  the  greatest  degree  of  consistency  attainable 
at  that  temperature.  Its  ])recise  condition  can  be  judged 
by  inclining  the  tube,  probing  it  with  a  glass  rod  (cooled  to 
the  same  extent)  or  by  other  suitable  means.  The  tube 
containing  the  semi-congealed  oil  is  then  exposed  in  a 
similar  way  to  a  temperature  a  few  degrees  lower,  and  so 
on  until  solidification  occurs.  The  constant,  known,  low 
tempi-ralures  are  obtained  by  partly  freezing  solutions  of 
various  metallic  suits  in  water,  which  are  of  such  strengths 
that  they  arc  saturated  at  their  freezing  points.  .Sui  h 
solutions  when  partially  frozen  remain  constant  in  tempera- 
ture until  they  have  wholly  solidified  or  wholly  liciuefied. 
Eiamples  aie  given  in  the  following  table  :  — 


Salt. 

Parts  per     1     Frcezinir 
100  of  V/uter.         Point. 

10 

20 
!,■! 

.'Ill 
25 
K, 

:,» 
•  .-i-i 

.IS -8 

-  1-9  °C. 

-  2-n   „ 

-  2-85  „ 
-10-(l     ,. 
-15-t    ,. 
-10-75  „ 
-17-75  „ 
-21 -.■III  „ 

-  8-70  „ 

Sodium  carbonate  (crystallised ) 

chloride 

.Vmniuiiium       „         

Sodium        

„       cldorido 

Barium       „        1 

1 

If  any  particular  degree  not  given  in  this  table  be  adopted, 
help  may  be  had  in  obtaining  the  conditions  necessarv  for 
its  attainment,  by  recourse  to  the  device  of  mixing  some 
other  salt  with  one  or  other  of  those  there  recorded.  For 
example,  a  solution  of  potassium  m'trate  freezing  at 
-2-85°  C.  has  its  freezing  point  lowered  0-6°  C  by  the 
a  Mition  of  1  grni.  per  100  of  sodium  chloride.  This  plan 
is  not  without  objection,  as  the  saline  solution  being  no 
longer  saturated  in  respect  of  one  of  its  constituents,  viz., 
the  sodium  chloride,  does  not  deposit  that  bodv  on  beino- 
frozen,  and  therefore  alters  in  degree  of  concentration,  so 
that,  while  it  liquefies,  small  variations  iu  the  temperature 
occur.  However,  by  limiting  the  proportion  of  sodium 
chloride,  and  avoiding  freezing  too  much  of  the  saline  liquid, 
this  error  becomes  negligibly  small. 

Some  mixtures  giving  temperatures  approximating  to 
those  indicated  by  certain  convenient  round  numbers  are 
given  in  the  following  table  : — 


Freezing  Point. 


Substances  used. 


O'C ,  Water 


-2-85°  approximatiiiK  to  3"  C. 

Potassium  nitrate.. 

13 

5»C ( 

Potassium  nitrate.. 
Sodium  chloride  . . . 

13 

I 

3-3 

-8-7^  approximating  to  9°  C. 

Barium  chloride  . . . 

35-8 

-15-40                   _^                     igO(;_ 

Ammonium  chloride 

25 

Parts  per  100 
of  Water. 


Solutions  once  made  up  can  be  kept  and  used  repeatedly. 
— B.  B. 

The  Delerminalion  of  Ihe  Solidifying  Poiiil.^  if  the  Fatty 
Acids  from  Tallow,  of  Beef  Tallow,  and  of  Laid. 
Finkener.    Mitth.  Konigl.  techn.  Vcrsuehs.  1889,  27—41. 

The  determination  of  the  solidifying  points  of  such  liijuids 
as  water  is  easy,  because  if  by  sudden  cooling  the  solidifying 
point  be  passed,  the  temperature  of  the  mass  rises  again  to 
the  normal  temperature  when  once  solidification  occurs. 
With  fats  and  fatty  acids,  however,  this  rise  is  but  gradual, 
and  may  not  be  discerned  at  all  if  the  cooling  agency  be  a 
powerful  one,  as  the  beat  given  out  may  be  absorbed  by  it 
as  fast  as  it  is  produced.  Accuracy  can  be  attained  by 
using  considerable  quantities  of  the  fat  or  fatty  acid  under- 
going observation,  and  taking  care  that  the  cooling  is  very 
slow. 

An  elaborate  series  of  experiments  was  made  both  in  test 
tubfs  and  flasks  of  various  sizes,  covered  with  wadding, 
buried  in  iron  filings,  or  exposed  freely  to  the  air  of  the 
room  (which  was  kept  at  difterent  known  temperatures),  in 
order  to  determine  the  influence  of  such  circumstances  on 
the  solidifying  points  of  the  substances  mentioned  in  the 
heading  ;  the  results  are  recorded  in  voluminous  tables  quite 
unsuited  for  abstraction. 

The  conclusions  arrived  at  were  :  — 

(1.)  An  envelope  of  w.adding  raised  the  solidifying  point 
of  the  fatty  acids  from  tallow  by  about  O-S^C,  when  a 
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tube   18  mm.  wide  was  used,  and   about  0'1°  C.  when  one 
45  mm.  in  diameter  was  employed. 

(2.)  The  difference  between  the  solidifying  points  deter- 
mined in  an  18  mm.  tvibe  and  in  a  45  mm.  tube  was  about 
0-7°  C,  the  wider  tube  giving  the  higher  reading.  The 
temperature  remained  constant  at  the  solidifying  point  for 
2  and  10  minutes  respectively. 

(3.)  The  substitution  of  a  bulb  of  the  same,  or  greater, 
diameter  than  the  45  mm.  cylinder  was  without  influence 
on  the  results. 

The  author  recommends  the  use  of  a  globular  flask  45  mm. 
in  diameter,  carrying  a  thermometer  of  which  the  bulb  is 
about  the  centre  of  the  flask,  surrounded  with  wadding,  and 
allowed  to  cool  in  a  room  at  the  ordinary  temperature. 
With  this  apparatus  the  thermometer  remains  stationary 
for  10  minutes  at  the  solidifying  point. 

It  was  further  found  that  considerable  variations  in  the 
mode  of  saponification  of  the  tallow  used — such  as  diff'erences 
in  the  quantities  of  potash,  alcohol  and  water  employed,  time 
of  heating,  mode  of  freeing  the  fatty  acids,  &c. — did  not  affect 
the  melting  point  of  the  fatty  acids  obtained.  The  method 
of  Dalican,  used  in  London  and  Paris  for  commercial 
purposes,  is  not  satisfactory.  It  consists  in  melting  the 
fatty  acids  in  a  test  tube  18  mm.  wide,  placing  it  in  another 
somewhat  wider,  leaving  the  thermometer  at  rest  until  the 
fatty  acids  begin  to  solidify  at  the  edges,  when  it  is  moved 
round  first  to  the  right,  then  to  the  left,  finally  stood  in  the 
middle  and  its  highest  reading  taken.  It  is  diflicult  to 
decide  when  to  begin  this  stirring,  and  solidification  is 
inconveniently  rapid. 

Next,  with  regard  to  tallow  it  was  found  that  the  solidify- 
ing point  rose  with  the  quantity  taken  whether  an  envelope 
of  wadding  was  used  or  not. 

The  following  table  gives  some  idea  of  the  variations 
observed : — 


Vessel  used. 

SolidifyinR  Point. 

Without  Padding. 

"With  Padding. 

Test  tube,  18  mm.  wide  . . 

87-82°  C. 

41-23°  C. 

Flask,  50  mm.  wide 

44-15°  C. 

45-35° C. 

,     80    , 

45-84°  C. 

46-60° 0. 

„   135    „        „     

47-00°  C. 

47-38°  C. 

In  the  case  of  lard  the  phenomenon  was  more  complex. 
The  solidifying  point  rose  with  the  quantity  taken,  provided 
that  no  envelope  was  used.  When  it  was  used,  and  the 
quantity  of  lard  was  fliirly  large,  the  solidifying  point 
actually  fell  below  the  value  given  by  direct  cooling  in  air, 
and  a  noticeable  separation  into  a  solid  and  a  liquid  portion 
:ook  place.  The  author  considers  this  separation  to  have 
an  important  bearing  on  the  matter,  since  it  renders  possible 
the  influence  of  one  or  both  of  the  following  two  causes  of 
error.  First,  the  portion  that  solidifies  first  is  free  to  sink 
to  the  bottom  of  the  vessel,  and  being  thus  removed  from 
the  sphere  of  action,  fails  to  promote  the  solidification  of 
the  remainder  (as  it  otherwise  would),  and  thereby  to 
hring  about  the  resulting  rise  of  temperature.  By  artificial 
cooling  of  the  lowest  point  of  the  flask  (as  by  an  ether 
spray)  so  as  to  solidify  a  portion  of  the  mass,  mixing  this 
solidified  portion  with  the  remainder  of  the  lard,  and  by 
finally  letting  the  whole  solidify  spontaneouslj-,  it  may  be 
shown  that  the  solidif^-ing  point  thus  obtained  is  about 
0-4°  C.  higher  than  that  got  by  allowing  the  flask  to  cool 
without  any  such  treatment.  Secondly,  the  central  portion 
surrounding  the  thermometer  bulb  may  lose  heat,  on  account 
of  the  continued  liquidity  of  the  f.at  .and  resulting  convection 
currents,  which  would  not  exist  in  a  semi-solid  medium. 
From  these  considerations  it  does  not  appear  likely  that  any 
simple  plan  on  the  same  lines  as  sufiice  for  tallow  can  be 
fonnulated  for  the  determination  of  the  solidifying  point  of 
lard.— 15.  B. 


On  the  Determination  of  Glycerol.     T.  Morawski. 
Chem.  Zeit.  13,  431. 

50 — 60  grms.  of  lead  oxide  are  weighed  out  into  a  large 
porcelain  crucible,  followed  by  about  2  grms.  of  the  glycerin 
to  he  examined, enough  alcohol  having  been  added  tofacilitate 
the  thorough  mixture  of  glycerin  and  oxide.  The  contents 
of  the  crucible  are  first  heated  to  100°,  then  to  120°— 130°, 
until  the  weight  becomes  constant.  The  results  differ  by 
about  0-.')  per  cent.  Tahles  are  appended  giving  the 
figures  obtained  with  different  samples  of  glycerin  examined 
by  the  author's  method,  comparing  these  numbers  with 
those  deduced  from  the  sp.  gr.  tables  of  Leuz  and  others, 
and  furthermore  with  the  numbers  found  by  combustion  of 
the  glycerin.  Fairlv  close  agreement  with  the  latter  proves 
the  author's  method  to  be  satisfactory,  and  he  claims  that 
weighing  as  the  lead  compound  is  at  present  the  most 
reliable  and  rapid  method  for  the  determination  of  actual 
glycerol  in  the  commercial  product. — A.  E. 


On    the   Estimation   of  Glycerol   in    Brandy   Lyes. 
H.  G.  von  Torring.     Landw.  Versuehs.  36,  23. 

According  to  the  author  the  various  methods  for  the 
estimation  of  glycerol  are  subject  to  important  sources  of 
error,  which  are  avoided  in  a  new  method  depending  on 
the  following  facts:  (a.)  A  solution  of  glycerol  may  be 
evaporated,  without  losing  a  trace  of  glycerol,  until  the 
residue  contains  50  per  cent,  of  water.  By  mixing  the 
residue  with  burnt  gypsum  most  of  the  water  is  absorbed, 
and  a  mass  obtained  suitable  for  the  extraction  of  the 
glycerol  by  a  solvent,  (ft.)  The  glycerol  can  be  com- 
pletely separated  from  the  non-volatile  matters  by  distilla- 
tion in  racuo  at  a  temperature  of  180°.  (c.)  The  aqueous 
glycerol  obtained  by  distillation  is  suitable  for  precipitation 
of  the  glycerol  as  beiizoate.  The  method  of  procedure  is 
to  evaporate  30  cc.  of  the  filtrate  from  the  lyes  on  the  water- 
bath  to  5  cc.  Then  15  grms.  of  burnt  gypsum  are  mixed 
with  the  residue,  and  when  the  mass  begins  to  set  it  is  well 
powdered  and  exhausted  for  6  hours  with  alcohol  in  an 
extraction  apparatus.  The  alcoholic  solution  is  treated 
with  10—20  cc.  of  water,  and  heated  until  all  the  alcohol 
is  driven  off,  when  the  residue  is  distilled.  The  distillation 
apparatus  consists  of  a  retort  resting  in  an  air-bath,  and  a 
Liebig's  condenser.  The  receiving  flask  has  a  neck  con- 
nected with  an  air  pump.  The  distillation  is  at  first  carried 
on  at  150° — 170°  without  working  the  air  pump,  until  all 
the  water  has  passed  over  into  the  receiver.  Then  the 
pump  is  set  to  work,  and  the  temperature  raised  to  190° — 
210°.  When  all  the  glycerol  has  come  over,  about  3  to 
4  cc.  of  water  are  added  to  the  contents  of  the  retort,  and 
distilled  at  15U° — 170°,  under  ordinary  pressure,  in  order  to 
wash  all  the  glycerol  into  the  receiver.  The  yellowish 
distillate,  amounting  to  10  or  15  cc.,is  mixed  in  the  receiver 
with  5  cc.  of  benzoyl  chloride  and  35  cc.  of  a  10  per  cent, 
solution  of  caustic  soda,  with  frequent  cooling  and  shaking 
to  consolidate  the  precipitated  glycerol  bcnzoate,  which  is 
finally  collected  on  a  weighed  filter,  washed  with  water,  and 
dried  for  2  to  3  hours  at  100°.— G.  H.  B. 


Examination  of  Malt  Extract.     E.  Dieterich.     Helfen- 
berger  Ann.  1888. 

Solid  matter  is  determined  in  2  grms. ;  the  dried  extract 
serves  for  determination  of  the  ash,  and  this  latter  for 
determination  of  the  phosphoric  acid.  Free  acid  is  deter- 
mined by  titrating  a  solution  of  10  grms.  of  extract  in 
about  50  cc.  of  water  with  seminormal  ammonia,  using 
delicate  litmus  paper.  In  order  to  determine  the  albuminous 
substances,  2  grms.  of  extract  are  well  dried,  and  the 
nitrogen  determined  by  Kjeldahl's  method  and  multiplied 
by  6-25. 

Maltose. — A  solution  of  1  grm.  of  malt  extract  is  made 
up  to  100  cc.  and  the  maltose  determined  gravimetrically 
and  volumetrically  by  Fehling's  solution.  The  result  is 
only  approximate  owing  to  the  presence  of  other  substances, 
e.g.,  dextrin,  which  reduce  Fehling's  solution.  The  error 
diie  to  the  small  quantity  of  dextrin  in  good  malt  extract  is, 
however,  not  of  much  moment. 
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Dexirin  —  To  a  solution  of  5  gruis.  of  extract  in  2">  cc.  of 
water  nro  added  slowly  100  cc.  of  absolute  alcohol,  tlio 
whole  being  kept  well  stirred.  This  is  allowed  to  stand  for 
12  hours  and  is  then  filtered;  the  re>i<lue  is  washeil  with 
alcohol,  dissolved  in  00  cc.  of  water,  boiled,  filtered,  cooleil, 
and  made  up  to  100  cc. ;  50  cc.  of  this  are  titrated  with 
I'ehling's  solution.  The  leniaining  ."io  cc.  are  healed  for 
three  hours  on  a  water-bath  with  0  •  5  cc.  of  hj  droehloric  acid, 
then  neutralised  carefully  with  caustic  .soda  and  titrated 
with  Fehliug's  solution.  The  ditference  of  the  two  titrations 
is  calculated  as  dextrin. 

Diiistiise. — Into  a  number  of  test-tubes  are  introduced 
10  cc.  of  a  1  per  cent,  starch  solution;  to  the  first  tube  is 
then  added  0'_>  ce.  of  a  10  per  cent,  nuilt  extract  solution,  to 
the  second  0' 3  cc.  and  so  on.  The  tubes  are  then  healed 
for  three  hours  to  Cu°  in  a  water-bath  and  are  tlten  tested 
for  starch  by  adding  a  drop  from  each  to  an  iodine  solution. 
The  percentage  of  diastase  may  be  ascertained  from  the 
fact  that  one  part  of  diastase  decomposes  2,000  parts  of 
starch.  — T.  L.  U. 


On  Commercial  Oleic  AciJ.  lis  Ailiilleration  ivilh  Lin- 
seed Oil  and  Detection  of  the  Latter.  Granval  and 
Valser.     J.  I'harm.  Chim.  1889,  232. 

TKxTii.t;  fabrics  made  from  wool,  wliicb  previous  to 
spinning  has  been  greased  with  oleiii,  often  show  yellow 
streaks  which  cannot  be  removed  by  sulphurous  acid. 
Moreover  the  threiid  is  rough  and  sticky,  there  is  a  large 
quantity  of  waste,  and  the  removal  of  the  grease  is  attended 
with  ditfieultics.  The  cause  of  this  is  sometimes  the 
presence  of  mere  traces  of  linseed  oil  in  the  ole'in.  For 
the  last  few  years  fresh  animal  fat  has  generally  been 
deprived  of  its  more  fluid  constituents  (margarin)  at  a 
gentle  heat,  and  to  the  remaining  mass,  which  consists 
chiefly  of  stearin  and  yields  :i  hard  cake  of  fatty  acids  on 
saponifying  not  readily  pressed  or  purified,  linseed  oil 
is  added.  Now  the  latter  contains  solid  fatty  acids, 
which  increases  the  yield  of  jirolucts  for  candle  manu- 
facture, but  at  the  saiue  time  the  oleic  acid  pressed  out 
of  this  mixture  contains  liuoleio  acid  which  is  easily 
oxidised  and  dried.  Such  olei'n  is  of  a  lighter  colour  than 
comiuercial  oleic  aeid.  Its  sp.gr.  is  '912 — -919,  thai  of 
oleic  acid  being  '9(15.  By  heating  the  impure  product  to 
50°,  it  becomes  more  viscid  on-cooling,  and,  by  repeatedly 
warming  and  cooling,  the  mass  gradually  assumes  the  con- 
sistency of  butter.  When  .'iO  grms.  of  oleic  acid  are  shaken 
with  450  cc.  of  ^5  per  cent,  alcohol  complete  solution  is 
ettectcd ;  in  presence  of  linoleic  aeid  a  lustrous  precipitate 
is  produced,  which  may  be  readily  distinguished  from  a 
possible  precipitate  due  to  mineral  oils,  resin,  fatty  oils,  or 
paraffin.  After  washing  with  alcohol  and  drying,  the 
precipitate  in  the  former  case  melts  at  about  47°.  It 
dissolves  readily  in  boiling  spirit,  separating  again  on 
cooling.  The  soap  obtained  by  saponification  dissolves  in 
warm  water,  the  solution  becoming  gelatinous  on  cooling. 
When  4S  grms.  of  oleic  acid  containing  linoleic  acid  are 
treated  for  one  day  with  4  grms.  of  Tontet's  reagent,  the 
acid  remains  quite  fluii',  the  more  fluid  the  greater  the 
quantity  of  linoleic  acid  present.  Pure  oleic  acid  inider 
similar  conditions  solidifies  completely.  A  thin  layer  of 
oleic  acid  spread  over  a  well  polished  lead  sheet  is  almost 
unchanged  after  one  day.  In  presence  of  linoleic  acid  it 
has  a  resinous  ai>))earanee.  On  mixing  a  little  of  such 
impure  oleic  acid  with  an  equid  volume  of  caustic  soda,  an 
intense  yellow  colour  is  produced,  whilst  pure  oleic  acid  is 
only  coloured  grey. — A.  K. 


iVu/es      on      Testiui/     Cnmrneicial      Ole'in.         IT.     Ilager. 
Pharm.  C.  H.  N.  F.  IQ,  I3(). 

Good  commercial  olem  is  yellowish  to  brownish  yellow, 
liquid  at  20°,  forming  a  buttery  sediment  at  15°,  and 
solidifying  to  a  buttery  mass  at  5°.  It  has  a  specific 
gravity  of  -912— -916  at  15°— 20°,  and  is  miscible  in  all 
proportions  with  alcohol  of  85  per  cent.,  and  with  petroleum 
spirit.     It  gives  a  firm  gelatinous  mass  when  shaken  with 


twice  its  volume  of  alcoholic  ammonia  (10  per  cent.),  but  if 
mineral  or  resiu  oil  bo  i>resent  in  larger  i|uantities  the 
gelatinous  mass  docs  not  form,  and  the  netitral  oil  remains 
uiulissolved. — G.  H.  15. 


Difference   belaeen   the   Extract  from    Tobacco   Itibs    and 
Tobacco  Leaves.    E.  Geissler.    Gartenflora,  37  650 — (Jil. 

TiiK  author  has  analysed   two   tobacco  extracts  with   the 
folio* ing  results  per  cent.  :   - 


Li(|uid  

Mineral  matter 

(Containing  potassium  earbonute 
Orgimic  matter  

(Nicotine  


Leaves. 


32-8 

36-2 

•iri 

l!J-5 

7-73 

•o-O) 

■IS-.1 

.wsa 

1-8C 

8-1) 

•  Defpotive  type  in  original. 

The  differences  in  mineral  matter  and  nicotine  are  very 
great,  therefin-o  when  purchasing  tobacco  extracts  it  is 
advisable  to  know  if  it  is  from  ribs  or  leaves. — I).  A.  L. 


PATENTS. 


Impronmrnls   in  Apparatus  applicable  for  use  as  Retort 
Stauils.    Filleriui/     Stands,    or    the    lihr  for    (.'hcmical, 
I'harmaceutical,    and     Household    or    other     Purposes. 
V.    D.     Delf,    Dewsbury.       Kng.    Pat.    0874,    May    8 
1888.     M. 

Tun  stand  is  formed  of  a  stout  iron  ring,  attached  to  three 
adjustable  telescopic  legs.  The  aperture  of  this  ring  can 
be  reduced  in  size  by  a  series  of  other  rings  diflering  in 
internal  diameter.  One  side  of  this  ring  carries  a  short 
vertical  tube  having  a  sliding  rod  passing  through  it, 
capable  of  adjustment,  and  of  sufficient  length  to  readi  the 
floor,  aud  to  project  a  considerable  height  above  the  ring. 
This  rod  carries  several  stout  retort-rings,  one  of  which  can 
have  its  aperture  reduced  by  a  moveable  rest  projecting 
inward,  and  supported  on  a  screwed  pin  or  bar.  By  these 
arrangements,  apparatus  of  various  kinds  and  sizes  can  be 
supported  for  chemical  and  other  oper.ations.  When  not 
in  use  the  whole  stand  can  be  quickly  taken  to  pieces,  so  as 
to  be  packed  into  a  small  compass.— E.  S. 


Improvements  in  Apparatus  for  Testing  and  Detecting  the 
Presence  of  Gases  or  Gaseous  Mi.etures.  T.  Shaw,  Phila- 
delphia, U.S.A.  Eng.  Pat.  18,105,  Dec.  II,  1888.  \\d. 
TiiLs  apparatus  is  designed  to  indicate  the  composition  of 
gaseous  mixtures  (especially  mine  gases)  by  determining 
the  proportion  of  atmospheric  air  or  standard  ignitable  gas 
that  must  be  added  to  bring  the  mixture  to  the  explosive 
point.  The  apparatus  consists  essentially  of  two  pumps, 
which  drive  the  gases  in  any  required  proportions  through 
a  mixing  arrangement  to  the  gas  tester.  The  pistons  of  both 
pumps  are  worked  by  one  and  the  same  beam,  but  by 
altering  the  position  of  one  of  them,  the  relation  between 
the  quantities  of  air  and  gas  pumped  may  be  altered  at  will. 
1  he  mixture  is  exploded  in  the  gas  tester  described  in 
Eng.  Pat.  3531  of  1887  (this  Journal,  1887,  751).  The 
proportion  of  carbonic  aeid  is  indicated  by  the  effect  pro- 
duced by  passing  a  known  volume  of  the  gas  through  a 
given  quantity  of  lime  water. — A.  K.  D. 
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^elu  Books. 


A  Treatise  on  Chemistry.  Bv  Sir  H.  E.  Roscoe.  F.U.S.,  and 
C.  ScHORLEMiTBB,  F.E.S.  Volume  III.  The  Chemistry  of  the 
Hydrocarbons  and  their  Derivatives,  or  Organic  Chemistry. 
Part  V.    London  and  New  York  :  Macmillan  and  Co.    1889. 

This,  the  fifth  part  of  the  above  classic  work  on  Organic  Chemistry, 
contains  a  description  of  the  Benzene  Hydrocarbons  and  their 
Derivatives,  with  ei.sht  and  more  than  eifht  atoms  of  carbon,  and 
concludes  with  the  Group  of  the  Terpenes  and  Camphors,  including 
India-rubber  and  Gutta-percha. 

The  following  are  the  principal  Groups  ti-eated  of  in  detail  in  thn 
text,  which  covers  4-S5  pages :— The  Styrolene,  Cumene.  Carbostyril, 
Phenylpropiolic,  Cymene,  Laurcne,  and  Mellitene  Groups ;  the 
compounds  containing  more  than  12  atoms  of  carbons:  Group  i)f 
the  Terpenes  and  Camphors;  the  Pinene  Group;  the  Camphrne. 
Limonene,  Dipentene,  Sylvestrene,  Terpiuolene,  Terpinene,  and 
Pliellandrene  Groups.  In  the  chapter  on  the  Polyterpc-nes  about 
14  pages  arc  devoted  to  the  subject  of  Caoutchouf'  and  Gutta-percha. 

The  work  concludes,  as  each  volume  of  the  English  edition  does, 
with  an  aliihabetical  indes. 


EXAMIXATIOX    OF   WATER  FOR   SaSITARY   AXD  TeCHXICAL  PuR- 

F0SE9.  Bv  Hesry  Leffmanx.  M.D.,  Ph.D..  and  Hexry  Beam. 
M.A.  Philadelphia  (U.S.A.):  P.  Blackiston.  Son,  and  Co.,  1012, 
AValnut  Street.    18S9. 

Is  introducing?  their  book  to  the  public,  the  authors  draw  attention 
to  the  omission  of  certain  processes  hitherto  considered  stereotyped 
for  all  works  dealing  with  water  analysis.  Among  these  is  men- 
tioned the  use  of  soap  solution  for  the  determination  of  hardness, 
and  the  authoi-s  quote  Hehner  and  Allen  in  support  of  their  deter- 
mination to  be  rid  of  the  well-known  Clark's  process.  On  the 
whole  it  is  clear  that  it  has  been  the  endeavour  of  the  authors  to 
set  forth  the  most  advanced  analytical  methods  in  the  determination 
of  the  chemical  and  hygienic  purity  of  water.  The  book  is  one  of 
small  8vo.  size,  contains  tab'e  of  contents,  102  pages  of  subject- 
matter,  and  an  alphabetical  index.  The  test  is  embellished  with 
some  eight  wood  eiiirravines.  and  inserted  in  the  pages  is  a  set  of 
some  five  sheets  of  printed  laliuls  to  fix  on  the  bott'es  o*  solutions 
required  in  carryinsr  out  the  methods  described  in  the  work.  The 
matter  is  sub-diVided  as  follows :— History  of  Natural  Waters. 
Analytical  Operation's,  in  which  considerable  attention  is 
given  to  the  most  recently  developed  methods  for  testing  and  deter- 
mining the  Nitrates  and  Nitrites  in  waters.  Ixterpretatiox  of 
Results.  The  latter  few  pages  of  the  book  contain  some  valuable 
tables  of  data.  

The  Practical  Ostrich  Feather  Dyek.  By  Alexander  Paul. 
Revised  and  corrected  by  Dr.  M.  Frank.  Published  by  Mrs.  Dr. 
M.  Frank,  "Textile  Coioui-ist,*'  506,  Arch  Street,  Philadelphia, 
U.S.A.    1888. 

This  work  principally  consists  in  an  interesting  collection  of 
specimens  of  ostrich  feathers  dyed  to  a  multitude"  of  the  various 
delicate  shades,  and  carefully  arranged  in  book-form,  together 
with  full  text,  giving  all  the  pi-actical  details  needed  for  dyeing 
such  materials  to  sample,  as  exhibited  in  the  pages.  Besides 
for  dyeing,  methods  and  prescriptions  are  also  given  for  the 
bleaching  of  ostrich  feathers.  The  book  contains  thus  190  pages 
of  matter,  including  those  adorned  with  specimens.  The  size  is 
small  Svo..  and  at  the  end  of  the  work  is  a  Table  of  Content-s  and 
also  an  Index  to  the  Recipes, 


Year-Booe  op  the  Scientific  and  Learned  SocrExiEs  of 
Gee  IT  Britain  and  Ireland,  comprising  Lists  of  the  Papers 
read  during  18SS  before  Societies  engaged  in  Fourteen  Depart- 
ments of  Research,  witii  the  Names  of  their  Authore.  Compiled 
from  Official  Sources.  Sixth  Annual  Issue.  London :  Charles 
Griffin  &  Company,  Exeter  Street,  Strand.    1S89. 


Exercises  ijt  the  Preparation  of  Organic  Compounds.  By 
Pi-ofessor  Emil  Fischer.  Translated,  with  permission  of  the 
author,  from  the  second  German  edition,  by  Archibald  Kling, 
F.I.C,  Chief  Assistant  in  the  Chemical  Laboratory  of  the  Gla&rnw 
and  West  of  Scotland  Technical  College,  with  a  Preface  bv  Pro- 
fessor W.  Dittmar.  Ll.D..  F.R.S.,  &c.  Glasgow:  W.Hodge' A  Co. 
London:  Williams  and  Norgate.    1889. 

This  little  book  is  strongly  bound  in  cloth-covered  cardboard, 
and  contains  72  pages  of  subject-matter,  introductory  Pref:ice  bv 
Professor  Dittmar,  Author's  Preface,  Table  of  Contents,  Method 
of  Preparation  of  some  58  oi^ganic  substances  of  leadmg  theoretic 
interest  for  the  laboratory  student  of  Organic  Chemistry,  and  an 
Alphabetical  Index.  The  text  is  embellished  with  some  19  very 
well  executed  wood  engravings  representing  the  forms  of  apparatus 
recommended.  The  work  is  a  faithful  translation  of  the  httle  treatise 
so  well  known  in  Germany  as  Fischer's  "AnlcUung  zur  DarsteUung 
orffanlsch^r  Prdparafe." 


Cratif  lAtpoft. 

(From  the  Board  of  Trade  Journal  and  other  sources,) 


TARIFF   CHANGES  AND    CUSTOMS 
REGULATIONS. 

Fkance. 
Modification  of  Import  Duties  on  Salt. 

The  Journal  Offici el  for  the  20th  April  last  contains  the  text  of 
a  decree  of  the  French  President  modifying  the  rates  of  Customs 
duty  levied  on  the  importation  of  salt  into  France,  as  follows  :^ 

Sea,  saline,  and  mck  salt-  raw  or  refined,  other  than  white, 
imported  bv  land  or  sea  :  if  of  European  origin.  2  frs.  40  cts.  per 
100  kilos. ;  if  of  non-European  origin,  imported  direct  from  a  non- 
European  country,  2  frs.  40  cts.  per  luO  kilos. ;  imported  from 
Eiu-opean  entrepots,  6  frs.  per  100  kilos. 

Sea,  saline,  and  rock  s-.lt,  raw  or  refined,  other  than  white, 
imported  from  Senegal  and  its  dependencies,  free. 

Sea,  saline,  and  rock  salt,  refined,  white,  imported  by  land  or  sea  : 
if  of  European  origin,  3  frs.  SO  cts.  per  100  kilos.  :  if  of  non-European 
origin,  imported  direct  from  a  non-European  country,  3  frs.  30  cts. 
per  100  kilos.;  imported  from  European  entrepots,  tj  frs.  90  cts.  per 
100  kilos. 

Sea,  saline,  and  rock  salt,  refined,  wliitc.  imported  from  Senegal 
and  its  dependencies,  free. 


Italy. 

Classification  of  Articles  in  Customs  Tariff. 

Note.— Lire  =  9^*^^/.    Quintal  =  220'4  lljs.  avoirdupois. 

The  following  decisions  have  recently  been  given  by  the  Italian 
Customs  authorities  :— 

Ichthyol  (patent  medicine) .  — Category  62.  Duty,  120  lire  per 
quintal. 

Oleine  perfumed  with  essence  of  myrbane. — Category  66a.  Duty, 
100  lire  per  qiuntal. 

On  the  importation  of  sulfonal,  the  surtax  of  108  ft-s.  yer  quintal 
on  the  actual  net  weight  (by  making  deduction  of  the  weight  of  the 
immediate  reo(-ptaclcs)  for  alcohol  used  in  the  manufacture  of  this 
article  will  be  levied. 


United  States. 

Recent  Customs  Decisions. 

Phenacetin,  creosote,  sulfonal,  and  hydrochinon,  which  prepara- 
tions are  composed  of  coal  tar,  wood  tar,  and  other  chemical 
insredients,  are  held  to  he  dutiable  at  the  rate  of  23  per  cent,  ad 
valorem,  under  the  provision  in  Schedule  A.  (T.  L,  92)  for  chemical 
compounds  nut  specially  enumerated  or  provided  for. 

A  substance  called  white  brass,  in  pigs,  which  is  composed 
principally  of  tin,  zinc,  and  lead,  and  is  valued  at  from  105/.  to  12it/, 
per  ton,  is  held  to  be  dutiable  at  the  rate  of  45  per  cent,  ad  valorem 
under  the  provision  in  Schedule  C.  (T,  I.,  216)  for  manufactures  of 
tin,  zinc,  and  other  metals, 

Elaterium,  the  expressed  and  inspissated  juice  of  the  elaterium 
fruit,  is  held  not  to  be  free  as  a  cnide  c'rug,  but  dutiable  as  a 
medicinal  juice  under  T.  I.,  93. 

Angostm-a  and  aromatic  bitters,  which  the  appraiser  reports  to  be 
proprietary  preparations,  made  by  private  formulas,  protected  by 
trade  marks,  and  not  used  as  beverages,  and  which,  as  the  labels 
indicate,  "cure  dyspepsia,  diai-rhoea,  cholera,"  &c.,  are  held  to  be 
dutiable  at  the  rate  of  50  per  cent,  ad  valorem,  under  SchediUe  A. 
(T.  I..  99)  for  "  proprietary  preparations." 


Withdrawal  (f  Alcohol  froju  Bond  for  Scientific  Pui-poseSy 
and  of  Distilled  Spirits  for  the  nse  of  the  United  States, 
free  oj  Tax. 

A  circular,  dated  the  26th  Marcli  last,  has  been  issued  by  the 
Treasury  Department  of  the  Vnited  States  containing  full  instruc- 
tions as  to  the  withdrawal  of  a'cohoj  from  bond  for  scientific 
purposes,  and  of  distilled  spirits  for  the  use  of  the  United  States, 
free  of  tax. 
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Customs  Tariff  of  Martinique. 

Import  duties  in  Martinique  are  oollootfd  uikUt  three  heiul^  : — 
(1.)  Customs  duties  on  koo*1s  other  than  of  French  oii^ciu;  (*2.) 
Consumption  dutifs  on  Koods  without  distinction  of  ori;<in;  iind 
(3.)  Maritime  oetroi  dues  {octroi  de  mer)  on  K^wds  uIm)  of  any 
orit?in.  The  only  articles  of  chemical  int<<rest  occur  uiuler  tlie  third 
liead  :— 

iVlu/tf.— Kilojrrainme  =  2"20i  lbs.  avoirdupois.    Metre  =  ."i'SS  feet. 
HectohiTO  =  22  imperial  gallons.    Franc  =  9^. 

3.  Octroi  de  mer  Duties  on  Articles  ufan;/  Origin. 


Articles. 


Rates  of  Duty. 


Vkgktable  E9SKNCK9.  '  Frs.  Cts. 

Pitch  and  tiir li«)  kilos,  (wross)   0"50 


Turpentine 
Fixed  oils, 


(net)      ;i-o(i 


ixed  oils,  pure : 

Ohve.  in  Itiukots  of  125  litres linskct  O'.V) 

I 

Do.,  iu  cases  of  12  litres I  Case  1  T.o 

Do.,  in  ke^ ;  100  kilos,  (net)     Kroii 

Do.,  in  other  receptaclos I         „  „        coo 

Of  oleaginous  seeds  (cotton-soed  oil) „  „        iO'OO 

Other „  „         6  Oil 


Essences    of    special     descriptions     used 
medicinally O^Uadval. 


Mei>icinal  Prodccts. 

Roots,  herbs,  leaves,  flowers,  barks,  mosses,  ! 
fruits,  and  seeds l  5  %  af/  vat. 


Minerals. 

Cement  of  every  kind  (including  hydraulic 
lime) 10(t  kilos,  (sross)  0*20 

Coal  tar .,  „         (»■  TjO 

i 
Mineral  oils  (for  lighting  purposes) i  Litre  O'lO 


Chemical  PaoorcTs. . 
Sea  and  rock  salt 


Salts,  oxides,  and  other  products  used  as 
colours  (dye  prepared  or  not)  

Miscellaneous  products  used  as  manure  . . . 

Acids,  salts,  and  other  articles  not  distin- 
guished above 


Colours. 

Colours  for  boats,  dried,  liquid,  or  in  paste 
(lamp-blnek  included) 

Varnish  of  every  kind 

Ink,  for  writing  cr  printing 

MiaCELLANEOlTS  ARTICLES. 

Perfumeries  of  all  kinds 

Medicines  compounded 

SoajK),  not  perfumed 

Wax  candles  of  every  kind 

Candles,  common 

Blacking 


100  kilos,  (wross)  O'lo 

„         (not)      tT.O 
Free. 

5  °/o  ad  vat. 


100  kilos,  (net)      rr,u 

ir>'oo 

12' 50 

8  */o  ad  val. 

5  7o  ad  val. 

100  kilos,  (net)      2-.iO 

800 

4-00 

10-00 


EXTRACTS  FROM  DIPLOMATIC  AND 
CONSULAR   REPORTS. 

Tiiii  Makoakink  Tradf.  in  Sweden. 

In  a  desimteh  to  the  Foreii;n  Ofllcc,  dated  the  4th  May,  Sir  F.  It. 
Plunkt'lt,  H.M.  Jlinister  ;it  Stt.ckhnlm.  says  :— 

"The  tlis''nsstiin  of  tlu' jnopuMil  proliihition  of  mnr^ariae  took 
place  in  both  ('liaml)eis  of  the  Kiksthu'  this  week,  and  has  resulted 
m  the  complete  triumph  of  llu*  prot<  clinTiisl  juirty. 

"  Hoth  Chambers  have  agreed  to  reiiuest  tlie  Governraont— 

"1st.  To  prohibit  the  nuinufaeture  in  Sweden  of  margarine  or 
oleomargarine. 

"2nd.  To  prohibit  the  importation  into  Sweden  of  margarine  or 
oleomaiTjarine. 

"3rd.  To  establish  at  tho  ports  an  effective  Govornmont  control 
of  all  cream,  milk,  and  butter  imported  into  Sweden  so  as  to  ensure 
those  artieli's  not  l)eing  below  a  certain  standard. 

"  According  to  the  forms  of  the  Swedish  ParliauK^nt,  proposals  for 
ni'w  U'gisliition  matlo  by  i)riviite  members  assume  the  shape  of  an 
'  humble  reiiuest  to  His  Majesty  to  order,"  &e.,  &c. 

"  It  therororo  now  remains  for  tho  Govornment  to  decide  what 
action  it  will  take  on  this  projiosal  of  the  two  Houses  in  regard  to 
margarine." 

The  Nitrate  Industry  in  Chile  in  1888. 

In  a  despateli  to  the  Foreign  Otllce,  dated  the  19th  January,  Mr. 
W.  H.  Ne\vm:in  says  :— 

"Tlie  feature  of  i\w  hist  six  months'  West  Coast  business  has 
het'u  the  sale  to  l^lnglish  joint  stock  companies  of  a  larce  number  of 
the  nitrate-producing  establishments.  The  handsume  dividends 
earned  and  distributed  by  th(^  earlii^r  companies  liavc  largely  con- 
tributed to  tlie  ease  with  wbieli  such  enterprises  have  been 
transferred  to  Englisli  capitalists.  At  present  it  is  impossible  to 
say  wliether  the  prices  obtained  are  within  or  beyond  the  value  of 
the  articles  sold.  In  gener:il  tliere  seems  to  be  an  impression  that 
the  sellers  iiavo  gone  out  on  the  top  of  the  tide.  Most  of  the  sales 
were  made  at  a  time  wlicn  tlie  price  of  nitrate  wiis  unusually 
high. 

The  history  of  tlio  nitrate  industry  is  one  of  vicissitudes.  A 
period  of  inflation  has  always  been  followed  by  one  of  depression. 
At  the  sarao  time  the  business  of  production  has  as  a  whole  been  a 
pr<jlHal>le  one  for  those  who  have  been  able  to  hold  on  in  Ijad  times 
till  tlio  return  of  ])rosperity.  It  would  Ijo  well  for  investors  to 
recollei-t  that  tho  dividends  paid  by  the  earlier  compauies  were 
(•:irncd  during  a  period  of  prosperity. and  also  that  a  now  "oficina" 
ought  to  pay  best  in  its  flrst  years.  Then  the  raw  material  lies 
close  to  the  works,  later  on  it  has  to  l)e  carted  considerable 
distances;  also  thiit  a  nitrate  field,  however  good,  is  at  last 
exhausted.  The  great  problem  in  this  industry  is  the  relation  of 
supply  and  demand.  For  the  last  two  or  tlircc  years  the  latter  has 
fully  overtaken  the  former.  But  if  all  tlie  companies  lately  formed 
are  expected  to  return  to  their  shareholders  dividends  such  as  have 
been  paid  by  the  earlier  ones,  it  seems  questionable  whether  the 
supply  will  not  exceed  the  demand.  This  happened  some  few  years 
a'-ro,  and  a  general  crisis  was  only  avoided  by  ;i  strong  combination 
among  producers  to  limit  the  output.  Should  this  again  become 
necessary  it  is  dilhcult  to  say  wliether  the  operation  would  be 
facilitated  or  not  by  the  fact  th;it  a  Iart;e  proportion  of  the  pro- 
duction is  in  the  hands  of  English  companies.  In  the  event  of  the 
formation  of  a  syndicate  to  control  production  there  is  another 
element  of  luiecrtainty  which  ought  to  be  kept  well  before  nitrate 
shareholders.  The  Chilian  Government  derives  a  very  large  portion 
of  its  revenue  from  the  export  duty  on  nitrate.  It  has  lately 
connnitted  itself  to  heavy  expenses  for  the  extension  of  railway 
eoniinnuication  throutjiiout  the  country;  also,  for  the  construction 
of  *i(H-ks,  shi[ipiui;  nmles,  prisons,  and  railway  stations,  beside^i 
ironclads  and  warlike  stores.  It  cannot,  therefore,  allow  a  falling 
in  the  re\enue  finm  the  nitrate  l)usiness,  and  it  is  to  be  feared  that 
any  curtiiilnieiit  of  production  causing  a  loss  of  revenue  would  be 
met  hy  a  cfjrnspoudini^  incn'ase  in  duty  on  exports.  This  is  all  the 
more  likely,  as  it  is  no  sccrcM  tli;it  there  is  a  considerable  amount  of 
jealousy  felt  and  I'xpressed  at  the  fact  lliat  tin-  lu-nliis  on  sin  article 
which  is  essentially  a  Chiliiui  monopoly  slmuhl  go  eliielly  in  the 
pockets  of  foreigners. 

In  a  spi'fch  l)y  the  President  of  Chile,  at  the  opening  of  an 
exhibition  at  Santiajro,  on  the  2rtth  of  November  last,  his  Excellency 
s!iid  :— *•  Why  does  the  credit  and  tho  capital  wliich  are  brought 
into  piny  in  all  kinds  of  spccuhitious  in  our  great  cities  hold  back 
and  leave  the  foreigner  to  eslalilish  banks  at  Inuique,  and  abandon 
to  strangers  the  exploiting  of  the  nitrate  works  of  Tarapac^,  from  " 
which  emanates  the  sap  whicli  gives  life  to  the  whole  world,  and  to 
{^arry  which  fleets  of  mtu-chant  vessels  never  case  to  arrive  «nil 
depart':'  The  foreigner  explores  these  riches  and  takes  the  profit  of 
its  native  wealth  in  order  to  give  to  other  lands  and  unknown 
people  the  treasures  of  our  soil,  our  own  projierty,  and  the  riches 
we  require?" 

As  before  stated,  the  production  of  nitrate  is  and  always  has  been, 
taking  over  a  series  of  years,  a  prolitable  business;  but  then  no 
"olicina"  as  formerly  worked,  cost  anytliiuL'  iippinaeliiuff  to  the 
prices  lately  paid  by  the  joint  stock  conipanies,  and  tlie  present 
excels  of  capital  is  likely  to  induce  over-prodnction  in  order  to  pay 
dividends,  and  this  to  an  extent  unknown  to  former  producers,  wlio 
were  mostly  limited  by  the  extent  of  their  means  and  the  general 
consensus  of  opinion  in  a  way  which  is  not  likely  to  be  elfectivo 
with  i)ulilic  companies. 

Tiie  total  quantity  of  nitrate  exported  during  the  year  1888 
amounted  to  16,700,000  quintals,  equal  to  750,090  tons,  of  wliich 
15,0110,000  quintals,  were  embarked  for  Europe  and  1,700,000  quintals 
to  the  United  States. 
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BOARD  OF  TRADE  RETURNS. 
Sdmmary  of  Imports. 


Moiitli  ended  30th  April. 


Metals 

Chemicals,  dyestuffs,  and  tannins  sub- 
stances   

Oils 

Raw  materials   for  industries  other 
Jrhan  textile 

Total  valne  of  all  imports 


£ 
2,151,871 

1,871,161 

908,174 

879,505 

462,610 

462,004 

2,.326,382 

2,887,633 

32,098,693 

37,22.'j,549 

SUilLMAKY     OF    ExrOETS. 


Month  ended  30th  April. 


1888. 


1389. 


Metals  (other  than  machinery) 

Chemicalsand  medicinal  i)rcparatioiis 
Misccllaneons  articles 

Total  valnc  of  all  exports 


£ 

2,956,203 


584,726 
2,503,245 


£ 
3,272,716 


632,737 
2.8Sl,277 


17,775,474 


19,.5U9,(M7 


Imports   of  Metals. 


Month  ended  30th  April. 


Copper  ore , 

„      regnlns  and  precipitate 

unwron.irht  and  part  wrought 
Iron  ore 

„    bars,  bolts,  and  angles 

„    steel  (unu  rou^lit) 

Lead,  pij;  and  sheet 

Pyrites,  iron  and  copper  

Quichsil\-er 

Tin  (ini;ot) 

Zinc  (crnde  in  cakes) 

Other  articles 


84,095 

74,847 

2tfi.n7U 

147,952 

389,169 

152,857 

217,359 

383,-07 

41,701 

41,578 

14,926 

2,194 

189,367 

139,1.39 

102,907 

99,502 

57,329 

99,128 

493,920 

342,625 

73,241 

72,132 

240,V81 

315,600 

Total  valne  of  metals 


1,871.161 


Imports  op  Chemicals. 


Month  ended  30th  April. 

1888. 

1889. 

Alkali    

£ 
3,328 

6,615 

9,398 

£ 
1,738 

Bark  (for  tanners'  or  dyers'  use) 

13,738 
8,003 

Imports  of  Chemicals — continued. 


Month  ended  30th  April. 


1889. 


£ 

Chemical  mannfactui-es  and  jiroducts  115,466 

tinpnumerated 

Cochineal 2,.397 

Cutch  and  gambler 66,947 

Dyes  (coal  tar)  :— 

.Vniline 23,162 

Alizarine 20,281 

Other  coal  tar  dyes 1,246 

Madder,  garnncine,  and  niunjeet :  1.103 

Nitrate  of  soda i  293,878 

Saltpetre I  18,445 

Valonia j  47,711 

Other  articles \  174,148 

Total  value  of  clitmieals 908,174 


£ 
1.33,616 


4,405 
76,350 

22,697 
£3,941 
2.325 
1,308 
182,281 
27,335 
79.093 
l'.)2,965 

879,505 


Imports  of  Oils. 


Month  ended  .30th  April. 
1888.  1889. 


Cocflamit 

Olive 

Palm 

Petroleum 

Seed  of  all  kinds 

Train,  blubber,  and  spenn  . 

Turpenfne 

Other  oils 

Total  value  of  oils. . . . 


£ 
15,516 

53,873 

80,569 

193,305 

40,403 

8,647 

57,.568 


£ 
13.30S 

1 16,590 
67,021 

121,038 
32,393 
15,837 
29,082 
56,630 


463,610 


452,004 


Imports  of  Raw  Materials  for  Non-Textile 
Industries. 


Bark,  Peruviiin 

Bristles 

Caoutchouc 

Gum  arable 

„     lac  seed  shell  and  dye 

Gutta-percha 

Hides,  diy 

„       wet 

Ivory 

Manures,  guano 

„         bones.... 


Month  ended  30th  April. 


1889. 


£ 
40,832 


£ 
60,711 


36,205 

35,.362 

199,213 

145,595 

17,616 

15.921 

1^2,673 

60,989 

7,807 

46,185 

181,376 

209,529 

66,810 

9.3,683 

69,347 

84349 

22,514 

21,611 

50.000 

24,270 
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Imports  of  Raw  >[.vTEitiAL8  von  Non-Textii.k 
Indistuiks — continued. 


Parainno 

RflgB.  linon  and  cotton 

Esparto  fibres 

Pulp  of  wood 

Rosin 

Tiitlow  iiiul  stearin 

Tar 

Wood  and  timber,  hewn 

.  „  drosseil 

„  ,.  staves 

,  „  mabojfany  . 

Other  articles 


Month  ended  SOtli  April. 


1889. 


50,679  2t.-t<)2 

»1.135  IB.OJC. 

90,207  81,055 

60.871  61  .WO 

21,108  .■i(;,i(;o 

89,;i^l  l.-i.1,6:i'.i 

l,91i  l.MKj 

201,222  .•)5:i,9C.i; 

32!),1(16  50ll.l!77 

32,59S  41,003 

40,802  61,460 

064.819  751.275 


Total  value  of  raw  materials  for  )         ..  .,.„j  .,e., 
non-textile  industries i  '      ' 


Besides  the  above.  druKs  to  the  value  of  69,987/.    were  imported 
durini?  the  month,  as  i^niinst  80,9kS2.  in  18.S8. 

ExroiiT.s  OF  Metals. 


Month  ended  Slitb  April. 


18SS.                    1S,S9. 

Brass 

Copper,  unwrotight 

20.812 
lBi2(iI 

38,227 

,22,7.';3 

2t5.9(W 

2.Vl.t.lC.:i 

«8,:six) 

26,9S2 
27.012 
56.312 
0.98(1 
139,403 

S.i.OOd 
S.'i  0  IS 

„      wrought  

„      mixed  or  yellow  metal 

43.887 
4t.771 
27.?  7')^ 

2,45s.  n:i 
43.4.).^! 

Lead 

Teleffraphio  wires  and  apparatus 

Tin 

Zinc 

Other  articles 

13.0.i2 

44.854 

8,101 

186.455 

Total 

2,950,203 

3,272,710 

Ex  POUTS 

OP  Chemicals. 

Month  ended  30th  April. 

1888. 

1889. 

Alkali  

C 

1.-.0.216 

5I1.17S 
132.170 

70.950 
173.207 

£ 
IS.I.OTO 

77,672 

Total 

584,720 

632,737 

IC.M'OllTS    Of    MitCKI.LAKEOlIS    AuTICLES.* 


Month  ended  30th  April. 


Caoutcboue  manufactures 

Gunpowder 

Candles 

Cement 

Karthonware  and  porcelain 

Stoneware  and  pottery 

Louthor,  inuvrougbl 

Seed  oil 

Oilcloth 

Painters'  colours  :uul  ntaterials. 

Paper  of  all  kinds 

Rnf^s  for  paper  nuLking 

Soap 


Total  exports  of  miscellaneous ) 
urticles j 


£ 

90.177 

24,145 
18.709 

111.2H.J 

117,31(1 
5,852 
120,741 
143,835 
62,100 
123.67S 
IS?..!;* 
31,561 
38,709 


2.508,245 


£ 
93,374 

32,412 

18,138 

129,720 

181,020 

16,600 

105,873 

133,281 

71,242 

127,156 

130,frl8 

50,322 

48,881 


2,884,277 


•  Only  articles  of  chemical  interest  are  given  here,  and  conse- 
quently the  items  and  total  do  not  uKi'ce. 


STATISTICS. 


FiFTT  Years  of  French  Fokeion  Trade. 

Some  very  interesting  statistics  rej^anlintr  the  foreign  trade  of 
France  for  the  decade  l)ctweoii  1877  and  lss«I,  :is  i'nin|)fa-ed  with  tbo 
five  decades  preceding,  have  recently  been  puiilislird.  These  show 
that  the  total  tnule  of  the  country  has  incnvisicl  sixfold  dnriiM;  the 
last  li;ilf  centm^'.  the  fieriod  of  b.v  far  the  ^tc  ritest  expiiiisinn  iiein« 
that  of  therriirn  of  N:ipuleon  III.,  when  a  libeijil  eoniniirrml  jjuliey 
prevailed.  Durinfc  the  last  10  years  French  exports  have  been 
almost  stagnant,  the  increase  between  the  decade  ending  in  issi;  ami 
its  predecessor  havinK  been  only  2i  percent.,  as  compared  witli 
63  per  cent,  for  the  decades  is.-;— ci;  and  lsf.7— 78.  Fifty  ytars  af;o 
the  principal  countries  sentiiiifr  tiomls  to  France,  in  order  of  their 
importance,  were  : — United  .States,  Italy,  Hei^runn,  United  Kingdom, 
Germanv.  Russia ;  now  they  are  : — United  Kingdom,  Uelgium, 
United  States.  Germany,  Italy,  Spain.  Fifty  years  ago  the  countries 
to  which  France  sent  most  goods,  in  the  same  order,  were  ;— United 
Kingdom,  Umted  States,  Germany,  Spain,  Italy,  Belgium  ;  now 
fliey  are: — United  Kingdom,  liclginni,  Germany,  llniled  States. 
Switzerland,  Italy.  The  average  exports  of  articles  of  ]jhariiiac'eu- 
tical  interest  from  France,  in  millions  of  francs,  have  been  as 
follows  :— 


Chemicals. 


Dye- 
wood 
Kxtiacts. 


Fixed 
Oils. 


Prepared    Common     Per- 
Medicines.  1    Soap,     fumery. 


1837-46 
1877-*! 


7'9 
56-6 


1-1 
17-6 


3-2 
23-0  i 


3-2 

11-7 


2-3 
8-6 


8-0 
8'2 


Fri-neb  perfumery  is  the  only  one  of  these  art  ieles  which  does  not 
show  np  well,  itslluctuations  having  been  as  follows:— 

1  1837-40. 

1 

1847-60. 

1857-00. 

1807-76. 

1877-86. 

Million  francs.. 

8-0 

10-5 

14-2             12-7 

8-2 

-Chemist  and  Uruggiat. 
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A  Century  of  American  Trade. 

The  United  States  Bureau  of  Statistics  has  recently  published 
some  figures  showing  the  prosn  ss  of  the  United  States  trade 
between  1789,  the  first  year  of  tlie  constitutional  t^overnraent  of  the 
Republic,  and  1888,  the  year  which  completes  the  first  century  of 
its  existence  as  an  orsanised  State.  The  imports  in  1789  were 
declared  at  a  value  of  23.n(Bi.iiiiii  dols. ;  in  1888,  at  733.500,0110  dols. ;  and 
the  exports  have  grown  during  the  same  period  from  2n.nOii,iioit  dols. 
to  723,500,000  dols.  A  hundred  years  aso  commercial  statistics  were 
not,  of  course,  kept  with  the  same  care  and  detail  as  at  present,  but 
the  follovviuf;  fiaurcs  will  convey  some  idea  of  the  growth  of  some 
of  the  exports  of  the  country  of  interest  to  the  drus  trade.  They 
refer  to  the  exports  for  the  entire  year  1789,  and  those  of  the  ten 
first  months  of  18S8,  the  complete  tigures  of  the  latter  year  not  being 
incur  possession  at  present:  — 


—        Potash. 

Candles. 

Spermaceti. 

AySale  Oil. 

Ginseng. 

1789 

188S 

Dols. 
601,631 

891,918 

Dols. 
43,113 

1,654,8(U 

Dols. 
79,542 

322.037 

Dols. 

124,S03 

1,528.370 

Dols. 

47,024 

299,.J09 

- 

Medirunes.        Soap. 

Seeds  and 
Roots. 

Turpentine. 

Dard. 

1789 
1888 

Dols^      1       Dols. 
1 ,733              .1,967 

1,373,523    '  17,718.127 

Dols. 
2,6S9 

11S„832 

Dols. 
7.3.573 

9,728,314 

Dols. 

31,475 

,876,671 

No  sufficient  statistics  of  imports  were  kept  a  century  ago  to 
admit  of  comparison. — Chemist  and  Druggist. 


MISCELLANEOUS   TRADE  NOTICES. 

Amekica's  Oil  Sui'ply. 
See  Board  of  Trade  Journal  for  May,  pp.  542. 

The  Production  of  Sisal  Hemp. 

See  Board  of  Trade  Journal  for  May,  p.  544. 

The  Thade  of  Chili  in   1888. 
See  Board  of  Trade  Journal  for  May,  p.  550. 

Distillation  op  Mineral  Oil  from  Peat  in  Brazil. 

The  Bulletin  de  Miisee  Commercial  for  the  20tli  April  last,  with 
respect  to  the  distillation  of  mineral  oils  from  peat  in  Brazil, 
says  :— 

"Under  the  heading  of  'Braziliiin  petroleum,  the  Comercio  of 
Amazonas  gives  interesting  details  respecting  the  distillation  of 
peat,  wliich  is  carried  on  by  a  larpe  iirm  at  Marahu.  Up  to  the 
present,  there  have  been  worked  10  beds  of  an  area  of  83  hectares 
9.640  metres  square.  The  value  of  the  beds  may  be  gathered  from 
the  fact  that  solid  peat  is  met  with  up  to  a  depth  of  150  feet, 
without  any  si£^ns  announcing  the  end  of  the  bed  being  found. 

"The  firm  employs  at  the  present  time  3D0  workmen,  and  33 
boilers,  with  washers,  stills,  refrij: orators,  steam  saw  mill,  foundry, 
forges,  &c.  The  workshop,  fitted  with  the  latest  improvements, 
can  produce  3.000  cases  per  month.  The  paraffin  will  be  used  for 
candles;  plant  is  beiuK  set  down  whicli  will  produce  80  tons 
monthly.  Besides,  from  the  raw  material  itself,  a  lubricating  oil 
for  all  kinds  of  machinery  is  extracted. 

"The  concessionnaires  have  constructed  a  large  quay,  14  feet 
deep,  whore  two  bhips  of  JiOO  tons  have  already  been  berthed  to  be 
unloaded." 

A  New  Textile. 

M.  Vicente  Soils  Leon  says,  in  the  Revista  de  Merida,  that  a  new 
textile  plant  has  just  lately  been  attnieting  some  attention  in 
Yucatan.  The  natives  recognise  it  uiuler  the  name  of  xtuc.  The 
3ctuc  shoots  on  the  liillocks  and  in  the  waste  grounds  at  Yucatan 
which  are  called  cnyos.  Tlie  owner  of  the  Xcanchacan  hacienda 
has  sent  several  pounds  of  xitic  fibre  to  a  new  York  firm,  which 
immediately  gave  an  order  for  2.000  bales,  offering  the  price  of 
15  cents  per  pound.  The  fibre,  it  appears,  can  be  substituted  for 
flax,  or  be  mixed  with  linen  yarn  for  the  manufacture  of  fine 
tissues. 

The  .r/'«(7  grows  like  the  henequen  (sisal  hemp).  In  growing,  it 
successively  loses  its  lower  leaves,  and  forms  a  trunk  which  grows 
to  a  heiirht  of  fom- metres  and  sends  out  branches,  \\hich  give  to 
the  plant  the  appearance  of  a  tree.  It  produces,  till  its  decay, 
several  thousands  of  fibrous  leaves  averaging  63  centimetres  in 
length. 


The  Export  Trade  of  the  Congo. 

The  following  particulars  of  the  export  trade  of  the  Congo  during 
the  year  1S8S  are  extracted  from  the  Bulletin  Officiel  de  V^Stat 
Independayit  du  Congo  for  the  month  of  April  last  :— 

Special  Exports. 

The  total  value  of  the  special  exports,  being  those  from  the 
Independent  State  of  the  Congo,  during  1888,  was  2,6(10,800  francs. 
The  principal  artir-les  exported,  together  with  their  values,  were 
ns  follows:— Ground  nuts,  2.028  francs;  caoutchouc,  260.029  fi-ancs ; 
copal,  7,006  francs ;  palm  oil,  465,125  francs ;  ivory.  1,096,340  francs; 
palm  nuts,  754,791  francs. 

General  Exports. 

The  total  value  of  the  general  exports,  which  include  those  from 
the  Congo  Free  State  together  with  the  French  and  Portuguese 
possessions  in  the  Comro,  was  7.302.3*8  francs.  The  proportion 
taken  by  the  different  European  countries  was  as  follows:— 

Netherlands,  4.9 13,177  francs;  England,  9.37,037  fiancs:  Portugal, 
563,350  francs;  Germany,  312,003  francs;  Belgium,  2U»,ASUrancs ; 
and  Franco,  23,184  francs. 


Indian  Trade  with  Rdssia. 

The  following  notice  aiJpeared  in  the  Englishman's  Overland 
Mail  (Calcutta)  for  the  27th  March  last  :— 

"One  of  the  consequences  of  the  imports  to  India  of  Russian 
petroleum  would  seem  to  have  taken  the  form  of  an  extension  of 
the  direct  ti'ade  with  Uu.ssia  in  indigo.  In  this,  as  in  many  other 
departments  of  commerce,  Engliud  is  to  a  groat  extent  losing  its 
place  as  a  distributing  centiu.  Thus,  last  year  Kus^ia  took 
1.623  cwt.  of  Indian  indigo,  vahied  at  over  five  iakhs  of  rupees. 
The  figin-es  for  the  previous  12  months  were  416  cwt.,  .of  the 
value  of  nearly  one  and  a  quarter  lakhs.  The  direct  trade  that  is 
springing  up  between  India  and  the  Enropean  continent  is  one 
of  the  most  noticeable  features  of  the  commercial  situation  of 
India." 

The  Cinchona  Trade  of  Uengal. 

The  Times  of  India  for  the  29th  March  last,  reviewing  the 
administration  report  of  Bengal  for  1887 — 88,  says: — 

The  cinchona  trade  continued  favourable,  and  the  policy  of 
replacing  the  red  bark  or  cinchona  febrifuge-yielding  plant  by  the 
calisai/a  Icdgeriana  and  hybrid  varieties  which  yield  (piinine,  was 
steadily  pursued.  The  year  was  marked  by  the  discovery  of  a 
process  for  the  manufa(;ture  of  sulphate  of  quinine,  which  it  is 
expected  will  be  indistinguishable  from  the  best  brands  of  Euro- 
pean manufacture.  In  other  respects  also  the  manufactures,  mines, 
and  other  industries  of  the  Presidency  show  a  general  improvement 
all  round. 

The  Mineral  Resources  of  British  Columbia. 

See  Board  cf  Trade  Journal  for  May,  p.  550. 


Mineral  Exports  from  Victoria  during  1888. 

The  Cape  Argus  (weekly  edition)  for  the  27th  March  last  states 
that  the  quantity  of  uncoined  gold  exported  from  Victoria  during 
1888  was  60,603  oz. ;  antimony,  7  tons;  arsenic,  99  cwt.;  coal,  325 
tons;  copper,  70O  cwt.;  pig  iron,  95  tons ;  lead  ore,  3  tons ;  quick- 
silver, 14,:il0  lb.;  sdver,  26,034  oz. ;  amalgam  (gold  and  silver), 
6.238  07,.  ;  sulphur,  1,297  cwt. ;  tin  ore,  12  tons;  tin  sand,  160  cwt. ; 
andore^,  mineral  clays,  &c.,  unenumcrated,  287  tons. 

Alcoiiul  fiiom  R.vnanas  and  Tamarinds  in  New 
Caledonia. 

Efforts  have  been  made  at  Koe  to  distil  alcohol  and  wine  from 
banana:;,  which  grow  well  in  New  Caledonia.  These  have  not 
resulted  in  anytliing  of  importance.  The  banana  wine  <vas  a 
passable  cider,  and  the  brandy  had  no  particular  quality  to  recom- 
mend it.  On  the  contrary,  the  tamarind  tree  has  produced  an 
excellent  brandy,  luanufactured  in  the  following  way  :— The  fruit, 
picked  a  little  before  it  was  ripe,  was  crushed  in  water,  and  the 
whole  allowed  to  ferment.  From  13'50  kilos,  of  fruit  eight  litres  of 
brandy  at  55^  of  good  quality,  were  produced.  A  very  reraark;il)!(! 
fact  is  the  alis^ence  in  the  tamarind  of  the  essential  oils,  whicli 
pollute  almost  all  fruit  or  grain  alcohols  below  a  certain  degree. 
Besides  alcohol,  there  can  be  extracted  from  the  fruit  of  the  tamarind 
a  certain  quantity  of  tartaric  acid.  Agave  fibre  is  another  vegetable 
pi'oduct,  which  was  introduced  several  years  ago.  and  which  is 
beginning  to  be  of  value  in  New  Caledonia.  In  short,  the  colony  is 
one  which,  with  c^re,  cainiOD  merely  be  made  to  produce  corn  and 
wine  for  its  own  consumption,  but  may  become  a  centre  of  com- 
mercial activity  from  which  agricultural  andhorticultural  products 
may  be  exi)orted  to  other  countries. 

Dr.  Dechambre's  ENCYCLora:DiA  Complete. 

At  the  Academy  of  Sciences'  sitting  of  May  13,  Dr.  Verneuil 
announced  the  completion  of  the  Dicfionn  -xire  Encyclofiediqne  des 
Sciences  Midicalcs,  formerly  edited  by  Dr.  Dechambre,  who  died 
in  January  1886.  This  immense  work,  treating  not  only  uf  medicine 
but  also  of  pharmacy  and  allied  sciences^  consists  ol  100  volumes 
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octAvo.  and  is  considered  the  most  complete  of  its  kind.  Dr.  Vornouil 
Tninrked.  while  pRvinpr  II  tribute  to  tlio  nn'iiiory  of  liis  hiti*  I'rlluw 
ac'Mtrmifiiin.lhat  ihi*  Knt*.vt''o|'ii'»lii*  hiid  iilinost  ».sniaiiy  snUscrilHTs 
abrunil  a;*  at  homr.  tlivat  Itrituiiiaml  thi*  riuti-d  States  hiivin^takt-n 
a  considerable  number  ot  oopios.— Chemist  and  Druygist. 

TiiK  Antiqcitv  of  Bkonze. 

According'  to  an  analysis  mado  I>y  Professor  Rortlielot.tho  scflptre 
of  Popi  I.,  nu  Kiryptian  kiiii;  of  tln>  -iixtli  ilynsisty.  ^■on^i->ls  nf  nlniost 
purt'copiKT.  Tlu'siTittri'  in  (nu'slum  Ih-Ioiiks  In  ilir  IJi  itiNli  Miisiniiu. 
and  ii-s  a  8i>ocial  favour  to  Minister  Wjuliliiiirlon,  the  Muxniii  auDio- 
rities  eonsi^ntt'd  t*»  i:ivo  a  iK»rtion  of  ll^o  precious  object  to  bo  suli- 
mitled  to  I'mfe-^sor  Ilcrthrlot  for  analysis.  Some  Ulinjfs  from  tlu- 
insidi- — (hi-SLVptri'  is  hollow— weiRhinK  less  than  ^  pniin.  orexaelly 
O'OitS  Krm..  vvero  iletached  for  examination.  The  Professor  h;is 
found  them  to  consist  o(  a  reddish  metal,  sliirlitly  oxidised,  ami  a 
quantitative  analysis,  correct  within  one-tenth  of  a  niilli(:ramme,  has 
pntvetl  the  >ul>stanei*  to  be  nure  copper,  without  any  admixture  of 
til),  aitil  doubtful  tmces  of  lead.  His  couclusions  are  that,  siru-r 
archa'oloiristsa<rv'e  in  plncinp  Pepi's  rciKU  at  about  4.<Kii>  years  before 
the  t'hristian  era.  Ihe  introiluction  of  bronze,  both  in  the  old  world 
ami  in  Ameriea,  <)Ccurri-'d  very  nearly  at  the  same  ]>erio(l.  and  at  an 
epo*'h  not  much  farther  back  than  Iifty  or  sixty  centuries  from  the 
present  time. — Chemist  atul  Dniggist. 

The  Tuansvaal  Gold  Fields. 

In  the  course  of  an  article  on  these  pold  fields,  the  special 
eor respondent  of  the  Knoineering  and  Mining  Jaunial  states  th:it 
the.se  Ilclds  are  very  severely  handicapped  by  want  of  transport 
facilities.  It  not  only  takes  months  to  get  a  waciion  from  Latly- 
smith,  the  terminus  of  the  Natal  railway,  to  JJarberton,  init  the 
cost  of  freitrht  is  10*.  to  30s.  per  cwt.  Theiv  is  not  a  railroad  in  tlu' 
country,  nor  any  reasonable  prosi>ecI  of  one. 

liiere  is  no  timber  for  niininir  purposes  in  the  Bavherton  district, 
and  none  for  fuel  for  motive  power.  There  is.  however.  al)undancc 
of  splendid  eo«l  in  the  country,  hut  it  is  SO  miles  off  at  least,  ami 
on  tnc  "  High  Veldt,"  so  that  fur  nwtailurtfical  purposes  and  steam 
raising  its  cost  would  be  prohibitory.  When  the  ruilroail  is  made 
it  will  pass  on  its  way  to  Johannesburp  r-Rht  throutrli  these  coal 
fields:  at  present  eompanies  are  forced  to  place  their  mills  on 
banks  of  streams  and  use  water  power  to  run  them.  This  may 
ertail  transport  from  the  mine  by  means  of  oxen— a  slow  and 
unreliable  method.  Steam  tramways  are  aliout  to  be  tried  in  one 
or  two  cases,  but  the  correspondent  thinks  thatelectrie  propulsion 
must  eventually  come.  For  labour  the  mines  are  de))eiident  on 
the  natives,  who  are  unskilled  and  unreliable,  but  make  on  the 
whole  trood  rough  wt)rkmen.  Minin;;  is  nrimitive,  and  many 
properties  have  been  opened  by  means  of  ndits,  but  work  cannot 
bo  long  continued  by  tliis  means.  The  milling  of  the  auriferous 
ores  is  bad  in  all  cases,  and  only  such  fn-e  gold  as  is  caught  on 
copper  plates  is  sav4>d.  The  pyrites,  which  generally  is  extra- 
ordinarily rich,  is  only  partially,  if  at  ail,  s:ived  by  bhxnkets,  the 
balance  being  irrecoverably  lost.  This  pyrites  is  sometimes  ground 
with  mercury  in  pans,  which  only  yields  a  portion  of  the  gold 
contents.  Chlorination  cin  only  be  adnjited  when  the  fuel  question 
is  sjitisfactorily  settled.    Ore  concent ni tors  are  not  yet  in  use. 

The  Tiausvaal  Gold  Law  is  very  vexatious  in  petty  taxes,  which 
aggregate  into  a  .large  iKTcentage  /)f  the  gold  produced,  the  worst 
feature  in  these  laws  being  the  fact  that  there  is  no  absolute  security 
of  title. 

The  Transvaal  Government  has  given  concessifms  or  monopolies 
for  the  sole  rights  to  nianviraeture  certain  articles  and  use  certiiiu 
processes,  such  as  the  mi-nufacture  of  iron,  of  sporting  and  blasting 
powder  (which  is  so  bad  that  it  is  nseloss),of  dynamite  and  nitro- 
glycerine compounds  (which  has  been  nullified  by  permission  to 
import  some  thousand  ca*>es,  which  will  last  for  some  years)  ;  to  the 
Newberry  Vautin  Company  for  the  exclusive  right  to  em])loy 
chlorine  or  bromine  to  extract  gold  from  its  ores  ;  and,  lastly,  the 
sole  right  to  electrically  transmit  i)ower. 

In  eonelnsion,  the  correspondent  gives  details  of  the  cost  of 
mining,  and  lus  to  liow  the  mines  are  Uoated.  He  protests  ag.'iinst 
the  ridiculously  exorbitant  prices  paid  for  mere  mining  properties. 
At  the  same  time  the  future,  he  thinks,  is  hopeful,  and  he  expects  to 
see  the  (toUl  protluction  from  now  known  properties  eventually  rise 
to  60,000  oz.  per  month. 

The  Gold  Pkoduction  of  tue  Transvaal. 

A.  Oorz.     Chem.  Zeit.  13,  297,  313,  314. 

The  production  of  gold  is  rapidly  increasing,  as  is  shown  by  the 
following  Jigures  representing  the  value  of  the  exports  from  the 
£nglLsh  colonial  harbours,  Delagoa  Bay  not  included  :— 

£ 

1871  to  1S80 32i,GGr, 

1881 17,!t52 

1882 22,010 

ISXi 30, 157 

183  i 3!>,00.1 

1885 Gil,5-t:i 

18SC l:U,7()0 

1887 23r.,0.S7 

1888 8S0.HU 

Total 1,754,773 

Most  of  the  gold  from  South  Africa  comes  from  the  Transvanl 
districts:  "Witwatemrand,  35  miles  south  of  the  capital  of  Pretoria: 
l)e  Kaap,  250  miles  east  of  Pretoria;  Zoutpansberg,  100  miles  north 


of  ditto ;  Pilgrim's  Rest  and  Lj'denherg,  180  and  218  miles  north- 
east of  ditto;  Komati,  "J'JO  miles  easl  ;  I'otsehefstrom,  GO  miles;  and 
Klerksilorp.  luO  miles  south-west  of  Pretoria. 

Tlie  auriferous  deposits  ()f  the  two  l;i>t  districts  an<i  of  Witwaters- 
raiid  are  conglomerate,  stiatllied  wiili  suiulstoiic,  and  are  probably 
Devonian  in  age.  In  other  tlistricK  the  depo-iits  are  chiefly  (luartz. 
There  are  also  relatively  sm:dl  (piaulities  oriilluvial  near  Barberton, 
in  the  Witwatersrand,  and  elsewliens  Of  the  districts  mentioned, 
the  gold  output  has  been  almost  wholly  from  the  Witwatersrauil 
and  the  Ue  Ktuip.  Tho  producliuu  of  the  former  in  1SS8  was,  for 
the  first  half  year,  Si^.'jll  oz.,  and  for  the  second.  1U,112  oz. 
The  value  of  the  same  averaged  about  3^  U\s.  per  oz.  The  con- 
glomerate reefs  have  been  traced  fer  to  miles  ;  120  companies  are  at 
work,  with  capital  to  the  value  of  l.ooo.ooo^  The  outputs  of  tho 
ehiuf  mines  have  been  as  follows:— 

oz. 
Robinson  Co.,  from  Feb.  to  end  of  Nov.  18SS  . . .     19,680 

Crown  ^^■ef,  to  end  of  Nov.  isss 13,216 

Salisbnrv.  from  Sept,  1SS7  to  end  of  Nov.  18S8. . .     10.298 

Wemmer,  to  the  end  of  Nov.  1888 13,391 

.Iiiliilee.  „  „  t!,782 

Worcester,  „  „  'J,.S89 

R'.val,  „  „  4,602 

Grahamstown.  to  Oct.  ISSS 3,323 

Pearl.  Pretoria,  from  Mar.  to  Nov.  1SS8 4,715 

Wolliuter.  from  Aug.  lsS7  to  Aug.  ISSS 8,351 

LaiiL'hnigte  Kstate.  from  Jan.  to  Nov.  ISSS D.O-M 

City  and  Suburban,  from  Aug.  1887  to  end  of 

Oct.  1888 4,0S5 

Ileriot,  from  Feb.  to  end  of  Nov.  1888 4.517 

The  deposits  in  the  Bai-berton  districts  are  difTicuU  to  mine  owing 
to  want  of  witter.  The  following  are  the  productions  of  the  chief 
mines  in  this  district  :— 

Oz. 

Sheba  Gold  Mining  Company 31,6(i0 

Republic  do.  2,214 

Consort  do.  3,863 

liarborton  do.  l,9u(t 

Central  do,  830 

Oriental  do.  815 

Moodies  do.  from  August.  1885 

to  March  1888..     22,977 

Tlie  gold  from  this  district  is  worth  about  3?.  17*.  per  oz.  The 
most  important  mine  is  the  Sheba,  the  uKmtiily  productions  of 
which  are  given  from  October  1S87  to  Juno  1S8S,  the  average  per 
month  in  ISSS  being  a  little  under  2,U(iO  oz,— A.  W. 

Notes  rno^r  the  Caucasus. 
Chem.  Zeit.  13,  357. 

The  yield  of  naphtha  from  the  neighbourhood  of  Novorossijsk 
for  the  piust  year  amounted  to  1,200,000  ponds.  There  are  70  borings, 
behmging  chielly  to  the  *"  Standard  "  Company,  of  which  14  have 
been  bored  during  the  past  year.  Only  15  per  cent,  of  these  are 
exhausted.  Their  depth  varies  from  25  to  100  tads,  the  deeper 
boriiiL's  yieldiiif;  :i.  lj<j;liter  oil  than  the  shallower  ones.  The  price 
for  na[>litlia  residues,  sold  on  t'le  spot,  has  risen  to  2.'j  copecks  per 
pond.  In  the  Katoum  district,  near  Sapsa.  tlie  l)orinLrs  are  being 
continued,  but  they  are  not  likely  to  yield  the  quantities  of  oil  got 
from  the  Baku  region.  Manganese  is  exported  in  small  quantity 
fromTsehiatur,  but  the  cost  of  transport  to  the  station  Kurriby  is 
so  ;:re:it  that  most  of  the  workings  are  abandoned.  Coal  from 
Tkwibuh  has  nmde  its  first  appearance  on  the  marltet.  This  dis- 
trict is  situttled  40  km.  north  of  the  town  Kutais,  with  which  it  is 
connected  by  a  railway  line.  The  deposits  of  coal  are  about  300  ft. 
above  the  village  ;  they  are  exposed  to  the  surface,  and  contain  a 
thickness  of  about  8  fads  of  pure  coal,  wliich  is  very  resinous,  yields 
a  large  percentage  of  ash,  but  contains  little  carbon.  A  German 
eompimy  which  proposes  to  m.ike  use  of  this  coal  to  work  up  the 
manganese  ores  of  the  Tscliiatur  ilistrict  for  exjmrt,  is  expected  to 
begin  work  soon.  Fireproof  miiterials,  hitherto  imported  from 
England,  are  now  made  in  Baku,  from  material  found  in  the 
neighbourhood.— C.  A.  K. 


Industrial  Ari'LicAxiONS  of  Cotton-Seisd  Oil. 
i\.  Grimsbaw.     J.  Franklin  Institute,  18S9,  191 — 203. 

The  crude  oil  expressed  from  decorticated  and  cnished  upland 
cotton-seed  is  dark  browiiish-green,  odourless,  and  having  a  speciJie 
gravity  of  'y224  ;  refined,  by  treatment  with  alkalis,  it  becomes 
clear  yellow,  while  unchanged  in  density;  "boils"  at  Gm°V., 
solidilies  at  50^  F.  for  summer-pressed  and  at  .'52^  F.  for  winter- 
pressed  oil.  Oil  made  in  Gnat  Jiritain  from  Kgyptinii  or  Indian 
seed  is  not  so  clear  as  the  Anu'riean  product.  Alinut  sDd.noo  tons  of 
cotton-seed  arc. crushed  ye;iriy.  yielding  2S,imii,uiio  gnlloiis  of  oil, 
worth  about  :J'»  cents  per  gallon  when  refined.  Of  this  quantity, 
liine-tontlis  are  used  as  food.  c.ff..  in  "  refined  lard,"  salad  and  cook- 
ing oil;  the  remainder gots  for  soap-making,  for  use  as  an  illnmi- 
nant.  and  for  nmny  minor  purposes.  Standing  between  tlie  drying 
and  non-drying  oils,  it  can  be  emi)loyed  neither  as  a  lubricant  nor 
as  a  vehicle  for  i)aint. 

Forty  years  ago  it  began  to  be  used  to  soften  lard  intended  for 
sale  in  very  cold  climates,  after  which  it  was  used  in  the  manufac- 
ture of  factitious  lard  for  temperate  climates,  beef-fat  being  added 
to  harden  the  product  ;  and  the  Siime  method  is  practised  exten- 
sively to-dny.  It  is  claimed  that  such  "lard  "  is  preferable  to  real 
lard  from  the  hog,  as  it  is  less  liable  to  contamination  from  the  fat 
from  portions  of  the  animal  that  cannot  be  considered  legitimate 
sources  ot  lard,  and  from  animals  more  or  less  diseased. 
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The  United  States  exported  321,523,7461b.  of  "lard."  valued  at 
22,703,921  dollars  in  1SS7. 

The  cotton-snod  rueal  left  after  the  expression  of  the  oil  fomis  a 
pood  cattle  food,  causing  the  production  of  more  and  better  milk 
and  meat,  and  richer  manure  ;  this  is  attributed  to  tlio  quantity  of 
albuminoids  and  fat  it  contains.  An  analysis  of  th<'  decorticated 
meal  is  piven.  together  with  many  others  of  various  American 
feediiiR  stnfis,  in  theform  of  a  tablequotrd  from  Stewart's  *'  Feeding 
Animals.'*  Accordinj^to  tins  it  has  the  coiiiimsition  :— Water,  8 "33; 
ash,  7'23  ;  albuminoids,  35'75;  carbohydnitts  (inclndin^  fibre), 
22 '25;  fat,  W\\f>  jiarts  per  cent,  respectively,  while  its  feeding  value 
per  ton  of  2,000  lb.  is  45  dollars  as  against  12 '40  dollars  lor  meadow 
hay,  24  dollars  for  dry  brewers'  grains,  and  35  dollars  for  lin^-eed 
cake.  The  ashes  of  the  cotton-need  hulls  are  used  as  a  fertiliser, 
and  it  is  stated  that  1  ton  of  them  is  equal  to  4^  tons  of  hard  wood 
ashes  and  to  15  tons  of  leached  hard  wood  ashes.  The  hulls  are  also 
freed  from  tlieir  fibre,  which  is  used  in  pai>er-makin;K,  and  then 
form  an  excellent  cnttle  food.  A  table  is  given  in  the  form  of  a 
genealogical  tree  showing  tlie  yield  of  these  and  other  products  from 
1  ton  (2,0iK)lb.)  of  cottonseed.  Tho  two  chief  items  ai-e  crude  oil 
289  lb.,  and  hulls  891  lb.— B.  B. 


13.263.  O.  Iraray.— From  W.  Lorenz. 
working  pressure  pumpa.    May  1. 


Method  and  apparatus  for 


iiflontljlj)  patent  aist. 

•  The  dates  given  are  the  dates  of  the  Official  Journals  in  which 
acceptances  of  the  Complete  Specifications  are  advertised.  Com- 
plete Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— GENERAL    PLANT,   APPARATUS,   and 
MACHINERY. 

APPLICATIONS. 

6391.  W.  Hacks.  Method  for  separating  solids  from  liquids. 
Complete  Specification.    April  15. 

6770.  H.  Finch  and  J.  Mackenzie.  Metallic  hampers  or  skips  for 
carboys  and  other  articles.    April  23. 

68fil.  J.  Price.  Apparatus  for  expelling  liquid  from  and  com- 
pressing semi-fluid  or  plastic  substances.    April  24. 

6938.  J.  C.  Fellner  and  C.  Ziegler.  Travelling  platforms,  beds,  or 
trucks  for  kilns  or  ovens  for  drying,  burninir,  baking,  and  similar 
operations.    Complete  Specification.    April  25. 

6955.  G.  E.  Dorraan.  Pumps  for  producing  high  vacuums. 
April  26. 

6089.  E.  Edwards.— From  G.  Lunge  and  L.  Rohrmann,  Prussia. 
Apparatus  for  treating  gases  by  liquuls.    April  26. 

7015.  J.  Dixon  and  E.  W.  Walker.  Jacketted  pans  for  melting 
wax  and  other  substances.    April  26. 

7035.  H.  B.  Fletcher.  Apparatus  and  ai>pliances  for  melting 
metals  and  other  fusible  substances  by  means  of  water-gas  or 
other  gaseous  fuel.    April  27. 

7087.  J.  Hill.  Presses  for  compressing  semi-fluids  into  solids. 
April  29. 

7110.  J.Jackson.  Appai-ntus  for  lifting  malt  and  other  liquors— 
partly  applicable  to  other  purposes.    April  29. 

7111.  H.  Walker.    Pyrometers.    April  29. 

7149.  C.  Salomon.  Drying,  desiccating,  and  roasting  apparatus. 
Complete  Specification.    April  29. 

7203.  H.  Roeske.    Improvements  in  filters.    April  30. 

7343.  J.  Foster.  Vacuum  distilling  and  evaporating  apparatus. 
May  2. 

751G.  W.  W.  Fyfe.  Filters.    May  4. 

75tS.  C.  Salomon.  An  improved  process  for  drying,  desiccating, 
and  roasting.    Complete  Specificatiou.    May  6. 


COMPLETE  SPECIFICATIONS   ACCEPTED* 

1888. 

7667.  B.  Finch.    Liquid  fuel  furnace  bars.    May  8. 

9667.  J.  G.  Lorraine.    Method  and  apparatus  for  filtering  fluids. 
May  1. 

10,009.  "W,  Ackroyd  and  T.  H.  Ackroyd.    Apparatus  for  consum- 
ing smoke  aud  economising  fuel.    May  15. 


17.809.  W.   R.  "Wati^on    and    R.  A.   Robertson.     Apparatus    for 
evaporating,  concentrating,  and  distilling  liquids.    May  15. 

18.138,  J.  Walworth.    Furnace  for  production  of  hot  air.    May  15. 

lS,"i83.  W.  R.  Watson    and    R.   A.   Robertson,     Apparatus    for 
evaporating,  concentrating,  and  distilling  liquids.    May  15. 


II.— FUEL.   GAS,  AND  LIGHT. 


APPLICATIONS. 

6397.  B.  H.  Thwaiie.  Improvements  in  the  use  of  atomised  solid 
fuel  for  generating  heat  by  its  combustion,  and  in  apparatus 
therefor.    April  15. 


Sanders.     Improvements  in  retorts  for  producing  gas. 


6432.  F. 
April  15. 

6567.  W.  Deighton.  Improvements  in  gas-producer  apparatus 
and  appliances  connected  therewith,  for  the  manufacture  of  water- 
gas  and  other  gases.    April  17. 

6659.  J.  von  Langer  and  L.  Cooper.  Improvements  in  or  con- 
nected with  the  manufacture  of  water  gas.    April  18. 

6683.  H.  Aitken.  Improvements  in  treating  bituminous,  car- 
bonaceous, or  combustible  substances  to  obtain  gas  and  other 
products,  and  in  the  treatment  of  gases  such  as  result  therefrom. 
April  18, 

6747.  W.  Bliss,  E.  Bradbury,  and  A.  H.  Gibson.  Improvements 
in  and  connected  with  burning  gas  tar  or  other  liquid  fuel  in 
steam  boiler  and  other  furnaces.    April  20. 

6S05.  L.  Paget  and  C.  J.  Kiutner.  Improvements  in  the 
manufacture  of  hoods  or  mantles  for  burners  used  in  incandescent 
gas  lighting.    Complete  Specification.     April  2-3. 

6833.  B.  H.  Tliwaite.  Improvements  in  methods  of  generating 
water  gas  and  other  like  combustible  gases  for  heating,  lighting, 
and  motor  purposes,  and  in  apparatus  therefor.    April  24. 

6840.  J.  P.  Cornett.  A  process  connected  with  the  cleansing  of 
the  waste  fluid  from  coal-waiihing  machines  and  the  recovery  of 
products  therefrom.    April  24. 

6854.  H.W.Leonard.  Improvements  in  means  for  feeding  fluid 
fuel  to  furnaces,  p^rticidarly  applicable  to  the  furnaces  of  brick 
kilns.    Complete  Specification.    April  24. 

6917.  J.  N.  Fleseh.  Method  of  rendering  petroleum  less  explosive 
and  improving  its  illuminating  power.    April  25. 

6920.  C.  Kreissig  and  O.  Seim.  Method  of  producingan  increased 
light  effect  of  gas,  paraffin,  aud  other  flames.  Complete  Specifica- 
tion.   April  25. 

6937.  C.  J.  Lungley.    Improvements  in  artificial  fuel.    April  25. 

7044.  A.  Harkness  and  W.  T.  Harkness.  An  improved  method  of 
aud  apparatus  for  causing  complete  combustion  of  fuel  in  furnaces 
for  heating  purposes,  and  also  efl'ecting  the  abatement  of  smoke 
nuisance.    April  27. 

7054.  T.  Walrond-Smith.  Improvements  in  the  manufacture  of 
water-gas,  and  apparatus  for  that  purpose.    April  27. 

7092.  J.  Byrom.    Improvements  in  gas-lighting.    April  29. 

7152.  H.  J.  Allison.— From  A.  G.  N.  Vermilya,  United  States. 
Improved  process  and  apparatus  for  generating  heat.  Complete 
Specification.    April  30. 

7159.  J.  F.  Halligan.  An  improved  apparatus  for  oarburetting 
gas.    April  30. 

7222.  O.  Peischer.  Improved  means  of  utilising  waste  heat  in  flres. 
May  1. 

7227.  J.  Elliott.  Improvements  in  charging  machines  for  gas 
retorts.    May  1. 

7231.  J.  E.Winspearand  R.Waugh.  An  improved  time-recordinff 
candle.    May  1. 

7252.  J.  von  Langer  and  L.  Cooper.  Improvements  in  or  connected 
with  the  manufacture  of  "  water,"  Siemens'."  "  producer,"  or  other 
such  gases,  and  in  apparatus  connected  therewith.    May  1. 

7266.  W.  Hnbbard.  Improvements  in  the  manufacture  of  coal 
briquettes  or  compressed  fuel.    May  1. 

7424.  A.  M.  Chambers  and  T.  Smith.  Improvements  in  coke  ovens, 
and  in  methods  of  and  apparatus  for  collecting  and  utilising  the 
products  of  combustion  from  such  coke  ovens.    May  3. 

7531.  H.  J.  Newcome.  Condensing  and  purifying  and  abating 
smoke  from  ordinary  fires.    Complete  Specification.    May  6. 

7539.  J.  T.  Ellis.  Improvements  in  apparatus  for  condensing 
smoke  in  the  furnaces  of  steam  and  other  boilers.  Complete 
Specification.    May  6. 
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7M2.  W,  E.  Gedgo.— Prom  P.  J.  Letoneur.  Iinprovemonta  in 
makintcartifloial  fiu'I.    !Uay  B. 

7iVil.  W.  Wrtlkrr.-Froin  C.  U.  Seymour.  Improvements  in  tlic 
iiiHnnrai'Iiirt*  u(  ciis,  nuii  iipparatus  therefor.    Miiy  7. 

7t(lL  J.  T.  Key.  Impi-ovoniOMts  in  the  mftnufactnro  of  giis. 
May  7. 

7»V^*.  t\  UitlM>is.  Obtiiinin^  useful  pnnliicts  from  n*fnso  or  retiidiu's 
of  f;a.H  purifrinf;,  untl  appumtus  thui'ofur.  Com|)lete  Speciliaition. 
May  7. 

7tr»!».  J.  QiiaKlis-  Improved  proci^ss  and  furnace  for  the  prfpnni- 
tioii  uf  ralcin  (crude  pw)  according  to  Lcullgcn's  method,  by  the 
conibinod  use  of  water,  cuiil-gas,  woKxI'fcas,  oil-gas,  or  natural  ga^es 
and  gi-neratur  pui.     Slay  7- 

7741.  G.  \\".  Marl  A  process  and  apparatus  for  ma uufac luring 
hydrucaliiiini  gaa.    May  l>. 

77SI.  A.M.  Hay.  Iniprovoments  in  the  process  and  apppanitus 
for  producing  oil-water  git-i.    May  ii. 

77i^J.  J.  Broad  and  G.  C.  Fowler.  Improvements  in  night  and 
other  similar  lights. 

771*5.  G.  A.  Cannot  and  t-.  'S.  FrOre.  Improved  com])Ound  adapted 
to  absorb  petroleum  or  other  combustible  liiiuids  and  wastes  for 
the  production  of  artificial  fuel.    May  it. 

7sl2.  G.  Uose.  A.  Bnird.  and  M.  It.  Itainl.  Improvenient.s  in  the 
metlxHl  of  and  appamias  fur  the  manufacture  of  water-gas. 
May  la. 

7*10.  T.  Ellis.    \  tire-liirht.    May  10. 

7S17.  R.  T.  Baxter.  Improvements  in  the  manufacture  of  water- 
s'.   May  10. 

7801.  C.  P.Armstrong. — From  G.  Jaunez,  Fi-auce.  An  improved 
apparatu!)  for  n)anufat.'turing  carburctied  air  gas.    May  10. 

7N7(i.  E.    Patterson.    Iniprnvetnents    in    oxidising    co;il    gas    for 
illuminating   purposes    when    burned    by    the    ordinary    burner.    , 
May  II. 


COMPLETE  SPECIFICATIONS   ACCEPTED. 

1888. 

0432.  B.  H.  Thwuite.    Gaseous  fuel-producing  appanvlus.    May  1. 

9266.  G.    A.    Page   and    R.    Fallnicht.      Improved    firelighter— 
"artilicial  resinous  pine."     May  1. 

Il,ti77.  G.    Frank. 
May  15. 


Manufacture   of  compressed   artificial    fuel. 


12,377.  G.  Frank,    Artificial  fuel.    May  8. 
15.71*9.  W.  Kacrett.    Au  indestructible  firelighter. 


IV.—COLOURING  MATTERS  and   DYES. 

APPLICATIOyS. 

r.KU.  O.  Imnty.— From  The  Knrbwerke  vornials  Meister.  Lucius. 
mill  Bruuing,  Germany.  I'mductiori  <»f  au  iuiide  compound  of 
Iluon'scfiue  cliioride  anil  uf  colouring  uiatters  therefrom.    April  15. 

<vt;t."».  O.  Imray. — From  the  above.  Production  of  colouring 
matters.    April  15. 

(iVW.  J.  Dawson.  Process  for  the  separation  of  thioparatoluitlincs 
(thiodines)  by  tn-atment  with  sulphocurbon.    April  Hi. 

r>7(U.  M.  Uoiiig.  A  process  and  apparatus  for  obtaining  pure 
indigotin  from  commercial  indigo,  Jiiid  from  by-products  or  raw 
materials  containing  indiHO.    April  ^0. 

(!777.  J.  E.  Bedford.  Improvements  in  tlic  manufacture  of 
colouring  matters.    April  2.'i, 

n77S.  J.  E.  Bedford.  Improved  apparatus  for  the  production  of 
colouring  matters.    April  li-'i. 

t»71'l.  P.  Monnet.  The  prepanition  of  thiophthaleines  and  the  new 
colouring  matters  which  are  derived  therefrom.    Ajiril  'S-i, 

70(J7.  S.  Pitt.— From  L.  Ciisclla  and  Co.,  Germany.  The  manu- 
facture ot  oxyethcrs  of  alpha-naphthylamine.  and  their  sulpho- 
acids  and  dyestufTs  derived  therefrom.    April  27. 

7:ilt.  B.  Willc(tx.— From  The  Farbenfabriken  vorm.  F.  Bayer 
and  Co.,  Gernianj*.  The  manufacture  of  diamidodipheiiylenc  oxide, 
and  of  direct-acting  dje^stutts  therefrom.     May  2. 

7550.  C.  I).  Abel.— From  The  Actiem^csellschaft  fiir  Anilin- 
fabrikation,  Germany.  Manufacture  of  green  and  violet  colouring 
matters.    May  6. 

7js7.  A,  Bang.— From  Messrs.  Dahl  and  Co.,  Prussia.  The  pro- 
duction of  azo-colouring  mutters  from  diamidodiben/.yll)enzidin 
and  diamidodihenzyltolidine.    Complete  Specification.    May  7. 

758"^.  A.  Bang.— Prom  Messrs.  Dahl  and  Co.,  Prussia.  The  pro- 
duction of  paranitrobenzylsulpho  acid,  and  also  azo-colouring 
matters  from  the  amidobeuzylsulpho  acid  corresponding  to  this 
nitric  acid.    May  7. 

7so2.  B.  Willcox.— FromTlie  Farbenfabriken  vorm.  P.  Bayer  aiul 
Co..  ticrmany.  The  manufacture  of  a-zo  dyes  and  of  materials 
therefor.    5Iay  9. 

7S57.  O,  Imray.— From  The  Faberwerke  vorm.  Meister,  Lucius, 
and  liriining,  Uerniany.  Manu''acture  of  a  new  colouring  matter 
of  the  induhue  series.    May  li>. 


i88y. 

2iil4.  .1.  D^  Averell.    Apparatus  and  process  for  manufacturing 
gas.    May  15. 

51.12.  T.  !I.  Gniy.    Treatment  of  mineral  oils.    May  1. 

S13*.  G.  n.  TurnbuH,    Tnivs  or  grids  of  gas-purifying  aj^paratus. 
May  8. 

5181.  W.  M.  Cash.    Apparatus  for  manufacture  of  illuminating 
and  heating  gases.    May  15. 

5389.  1.  J.  Boult.— From  H.  G.  Weber.    Manufacture  of  artificial 
fuel.    May  8. 


HI.— DESTRUCTIVE  DISTILLATION,  TAK 
PRODUCTS,  Etc. 

APPLICATIONS. 

GGS3.  H.  Aiiken.    5ee  Class  II. 

6726.  N.  McFarlane  Henderson.  Improvements  in  and  connected 
with  retorts  for  the  destructive  distillation  of  shale  or  other  oil- 
yielding  minerals,    April  20. 

6993.  O.  C.  Uagemann.  Improvements  in  nitrifying  phenols  and 
other  similar  iKxlies.    April  2G. 

76:M.  J.  Armourand  H.  Armour.  Improvements  in  and  connected 
with  retorts  for  distiHiui;  shale  or  other  oil-yielding  minerals. 
xMay  7. 

COMPLETE  SPECIFICATION   ACCEPTED. 

1838. 

7334.  F.  LennanL  Distillation  of  tar,  &c.,  aud  apparatus  therefor. 
May  15. 


COMPLETE  SPECIFICATIONS  ACCEPTED. 


iitJiiO.  C.  D.  AI)et.~From  The  Farbwerke  vorm.  Meister,  Lucius, 
and  Bruiiing.    Colouring  matters.     May  15. 

1)1,1.^.1.  H.   II.  Leigh.— From   R,  G.  Williams.      New    colouring 
matters.    May  1. 


1889. 

16.  A.  Ueninger.    Preparation  of  nitro  and  amido  phenols  from 
tlie  corrcsiionding  amides.    May  15. 

410 1.  S.  Meyer.     Manufacture  of    pani-dioxybenzol    in    yellow 
staple  crystals.    May  1. 


v.— TEXTILES.   COTTON,   WOOL,   SILK,  Etc 


APPLICATIONS. 

6703.  The  Soci<;t6  Simonis  and  Chapuis.  A  new  or  improved 
ma<?liine  for  drying  and  carl)onising  wool  and  other  textile  matters 
in  combination  with  an  eUnator  and  a  purifying  and  cleaning 
ai)ijaralus.    Complete  Specification.    April  23. 

6827,  H.  Ledger,    ^ee  Class  VI, 

6836.  S.  Cooper  and  T.  Cooper,  jun.  Improved  apparatus  to  be 
employed  in  the  manufacture  of  wood  wool.  Complete  Specifi- 
cation.   April  21. 

6890.  R.  Hardman.  Improvements  in  dressing  yarn  for  weaving, 
aud  in  apparatus  employed  therefor.    April  25. 
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70B8.  B.  "W.  Weatherdon— From  T.  A.  Compere.    See  Class  IX. 

70no.  C.  Dreyfus  and  .T.  Robinson.  Improvements  in  and  relating 
to  the  niannffic'tnre  of  india-rubber  or  waterproof  textile  fibres  and 
fabrics.    April  20. 

731.5.  .1.  T.  Pearson.  Improved  means  of  and  apparatus  for 
humidifying  fibrous  substances.    Complete  Specification.    May  2. 

771S.  C.  H.  Hine  and  J.  H.  Noad.  A  process  for  waterprooflng 
and  preserving  textures  and  other  materials.    May  S. 

7877.  B.  Ellinger.  Improvements  in  the  manufacture  of  coloured 
cotton  weft  pile  fabrics.    May  11. 


COMPLETE  SPECIFICATION  ACCEPTED. 

1888. 

94.39.  S.  Jlason,  jun.     Apparatus  for  drying  and  ageing  spun 
cotton,  &c.    May  15. 


VI.— DYEING,   CALICO   PRINTING,  PAPER 
STAINING,   AND   BLEACHING. 

APPLICATIONS. 

6827.  H.  Ledger.  Improvements  in  the  process  of  obtaining, 
treating,  and  bleaching  of  fibres  and  fibrous  materials  from  plants 
and  textile  fabrics,  and  materials  of  vegetable  origin,  and  the 
recovery  of  waste  ])roducts  therefrom.    April  24. 

CS70.  V.  D'Aoust.  Improvements  in  apparatus  for  dyeing  wool 
on  bobbins  and  textile  fabrics  in  the  like  form.    April  24. 

7100.  F.  B.  Gouty.  Improvements  in  apparatus  for  the  use  of 
dyers,  bleachers,  and  others  for  boiling,  dyeing,  fastening,  and 
finishing  colours  upon  textile  materials.    April  29. 


COMPLETE   SPECIFICATION  ACCEPTED. 

18S8. 

S670.  B.  Brasier.    Apparatus  for  washing,  discharging,  bleochirg, 
softening.  &c.  fibres  and  textiles.    May  8. 


7491.  J.  E.  Wylde.  M.  J.  Hammill,  and  H.  Auer.  Improvements 
in  the  manufacture  of  the  carbonates  and  hydrates  of  potash  or 
soda.    May  4. 


VII.— ACIDS,   ALKALIS,   and   SALTS. 


APPLICATIONS. 

6433.  W.  Schleuning.    See  Class  IX. 

6443.  B.  Aug(?.  Improvements  in  the  manufacture  of  soda  alum. 
Complete  Specification.    April  15. 

6491.  C.  O.  Andreae.— Prom  A.  Seyferth,  Germany.  Process  for 
the  purpose  of  cleansing  crystals  soluble  in  water  from  adhering 
mother-lye.    April  16. 

6668.  M.  Netto.  Improvements  in  the  manufacture  of  artificial 
cryolite.    April  18. 

6674.  W.  R.  Hodgkinson.  A  process  for  the  continuous  formation 
of  ammonia  or  amnjonia  compounds  from  nitrogen  gas.    April  18. 

6710.  W.  P.  Thompson.— From  J.  A.  Bradburn,  United  States. 
Imjirovements  in  the  i)rocess  of  manufacturing  caustic  soda  or 
caustic  potash.    Complete  Specification.    April  20. 

6968.  J.  Hargreavcs.  T.  Robinson,  and  J.  Hargreaves.  Improve- 
ments in  the  treatment  of  black  ash  and  alkali  waste,  to  obtain 
sulphuretted  hydrogen,  sulphur,  and  cement,  and  in  apparatus 
employed  therein.    April  26. 

7139.  A.  B.  Cunningham.  Improvements  relating  to  the  recovery 
of  soda  from  slags  containing  the  same.    April  29. 

7230.  E.  W.  Parnell.  Improvements  in  the  manufacture  of  hypo- 
sulphite of  calcium  Irom  Lcblanc  alUali  waste.    May  1. 

7374.  S.  W.  ■Wilkinson.  Improvements  in  apparatus  employed  in 
evaporating  brmo.    May  3. 

7407.  J.  Greenwood.  Improvements  in  the  manufacture  or  pro- 
duction of  metallic  sodium  and  of  chlorine.    May  8. 


Improvements  in  sulphate  of  ammonia  plant. 


7654.  P.J.  Daries. 

May  7. 

7664.  H.  It.  Lake.— From  L.  Bcmelmans,  Belgium.  Improvements 
relating  to  the  production  of  alkaline  sulphides  and  chloride  of 
sulphur,  and  to  apparatus  therefor.    May  7. 

7690.  E.  W.  Parnell.  Improvements  in  obtaining  ammonium 
;:ulphide  from  ammonium  chloride  and  Leblanc  alkali  waste,  and  in 
a])paratus  therefor.    May  8. 

7716.  C.  P.  Hine  and  J.  H.  Noad.  A  process  for  producing  cupram- 
monia.    May  8. 

7733.  The  Alkaline  Reduction  Syndiiate,  Lim.,  and  A.  B.Cun- 
ningham. luiprdveuK'nts  relating  to  the  recovery  of  soda  from 
slags  containing  llio  snmc.    May  8. 

7901.  G.  Veitch.  Improvements  in  the  concentration  of  sulphuric 
acid,  and  in  the  apparatus  employed  therefor.    May  11. 


COMPLETE  SPECIFICATIONS  ACCEPTED. 

1888. 

7285.  P.  A.  Mallet  and  T.  A.  Pagniez.    Distilling,  purifying,  and 
concentrating  aiumoniacal  and  other  liquids.    May  1. 


9106.  n.  Suilliot  and  H.  Raynaud, 
iodhie  compounds.    April  24. 


Productiou  of  iodine    and 


VIII.— GLASS,   POTTERT,  and   EARTHENWARE. 


APPLICATIONS. 

6393.  P.Simon.  Improvements  in  the  manufacture  of  plate  glass. 
Complete  Specification.    April  15. 

6416.  J.  E.  Mathewson.— Prom  B.  C.  Tilghman,  United  States. 
Improvements  relatinsr  to  the  ornamentiou  of  glass,  and  in  apparatus 
to  be  used  therefor.    April  15. 

6565  A.  Eimmer  and  J.  H.  Thomas.  X  manufacture  being 
mainly  a  substitute  for  glass,  and  improvements  connected  with  the 
making  of  the  same,    April  17. 

0025.  T.  W.  Bennett.  Improvements  in  and  relating  to  the 
manufacture  of  certain  classes  of  pottery  ware.    April  18. 

7245.  W.  H.  Holliiigshead  and  H.  Griffiths.  Improvements  in  and 
relating  to  decorative  pottery-ware.    May  1. 

7387.  G.  Paliii.  The  improvement  of  all  (ire-clay  goods  by  adding 
sugar  t»  the  compound  known  as  silica  and  alumina.    May  S. 

7761.  O.  P.  Erard  and  B.  J.  Round.  An  improved  process  for 
depositing  metal  on  glass.    May  9. 


COMPLETE  SPECIFICATION   ACCEPTED. 

1888. 

7183.  W.  T.  Turner.    Means  for  "  towing  "  or  *'  scouring  "  ceramic 
productions  in  the  clay  or  biscuit  state.    May  8. 


IX.— BUILDING    MATERIALS,    CLAYS, 
MORTARS,   and  CEMENTS. 

APPLICATIONS. 

6424.  J.  Mobbs  and  H.  A.  Mobbs.     An  improved  material  for 
paving  roads,  and  for  such  like  purposes.    April  IB. 

6433.  W.  ScUleuning.    Application  of  the  residues  of  soda  manu- 
facture for  building  purposes.    April  15. 

6636.  H.  Wright  de  Lespare  and  W.  H.  Shafto.    Improvements 
ill  the  manufacture  of  plaster  and  the  like  substances.    Aj>ril  16. 

6584.  G.R.  King.    Compounds  to  restrain  the  setting  of  plaster 
and  the  like.    Complete  Specification.    April  17. 


U«y!».i«tt>0        THE  JOUliJJiAJL  Oh'  THE  SOCIETY  OF  CHEMICAL  ESDUaTiti'. 


435 


6H7t.  J.  X.  Tuta  And  J.  Ltou.  Iinimivfinontji  in  tlio  mtinufactm'e 
or  iinMluction  of  mosaics  for  lloors,  stuircasos,  wulls,  ceiliiiKs,  iiml 
otlior  like  purposes.    April  :^i. 

7tWW.  U.  W.  M'lyithertlon.— From  T.  A.  Compere.  Italy.  Ati 
iniprovtil  (Miubiimtion  and  mode  of  trentint;  hoinp,  tl:u,  julc,  iind 
ulher  llhri's,  iirid  I'liiployini;  the  mnw  for  roollnie  tilers,  ImiUliiiKs,  iind 
other  puriH)s«'s.    April  27. 

71f>2.  W.  Adamson.  An  improved  combiiiution  curbing* 
April  30. 

791.'t.  S.  HiiuUey  and  G.  R.  McKenzie.  Improvonionts  in  Iho 
manufacturu  of  cement  for  joining  wood,  stone,  and  otlier  maltriiils. 
May  n. 


COMPLETE  SPECIFICATIONS  ACCEPTED, 

18S8. 
6-IS5.  R.  Mannesmann.    Fireproof  columns.    May  15. 

IHW5.    P.  M.  Justice.— From  A.  Gravolin.     Plastic  compounds. 
May  15. 

ISSli. 
3S72.  L.  J.  CadwcU.    Pavements  and  blocks  therefor.    May  15. 

•WlOfl.   W.    Davidson.      Kilns    for   drying    pmruilar    snbstances. 
May  1. 

•48iM>.   Sir  E.   J.   Hiirbnd,   Uart.     Manufacture  of  elastic  tiles. 
Mays. 


X.— METALLURGY,    MINING,    Etc. 

AP  PLICA  TIONS. 

ti4:io.  C.  Wells.  Improvements  in  the  manufacture  of  tin-plates. 
April  15. 

tVKIO.  J.  A.  0>nni(l.  Improvements  in  or  relating  to  the  treatment 
of  auriferous  alluvimn.    April  15. 

(J521.  G.  A.  Jarvis  and  Vt'.  P.  Thompson.  Improvements  in  or 
relatiufc  to  the  manufacture  of  sodium  or  (with  certain  precautions) 
othernietals.    April  16. 

6Bii4.  U.F.Taylor.  Improvements  in  apparatus  for  coating  with 
tin,  lead,  or  other  metals  or  alloys.    April  17. 

C68».  II.  Aitkeu.  Improvements  in  connection  with  blast 
fn maces  or  other  larpc  furnaces  or  fires  for  uti I isinic  the  otherwise 
waste  heat  thereof  in  the  obtainiiii^  of  products  from  sea  water  or 
brine.    April  1^. 

6708.  G.  A.  Jarvis  and  W.  P.  Thompson.  Improvemeiits  in  or 
relating  to  the  manufacture  of  aluminium,  alloys  of  aluminium,  and 
of  other  metals.    April  20. 

GH-S'i.  F.  Knowles.— From  T.  C.  Sanderson,  Portugal.  Improve- 
mentti  in  cffectiug  the  separation  of  gold  from  antimony.    April  2-l!. 

6925.  A.  U.  Holdieh.  An  improved  form  of  stopper  or  valve  for 
controlling  the  flow  of  steel  from  the  ladle  or  reservoir  used  at  steel 
works.    April  25. 

7013.  L.  P.  Devaucelle.  Improvements  in  tbe  manufacture  of 
aluminium  and  alloys  thereof.    April  26. 

7035.  H,  B.  Fletcher.    See  Class  I. 

70-17.  W,  F.  Jackson  and  W.  Galbraith.  Improvements  in  the 
manufacture  of  steel.    April  27. 

7066.  W.  H.  Rickard  and  T.  J.  Rickard.  Improvements  in 
tk))paratus  or  machinery  for  coatinK  steel,  iron,  or  other  plates  with 
tin,  lead,  or  other  metals  or  their  alloys.    April  27. 

7132.  L.  Imperatori.  Manufacture  of  compressed  compound 
blocks  of  substances  containing  iron  and  of  carbonaceous  matter, 
and  the  use  of  such  blocks  in  the  production  of  cast  steel  and  ingot 
iron.    Complete  Specification.    April  29. 

7181.  E.  AValsh,  jun.  Improved  method  of  and  apparatus  for 
condensing  zin<:  vapours  and  collecting  the  metallic  zinc  therefrom. 
Complete  Si«3cification.    April  30. 

7271.  C.  Nctto.  Improvements  in  and  relating  to  apparatus  for 
condensing  sodium  and  other  vapours.    May  1. 

7311.  R.  Heathfield.  Improvements  in  apparatus  or  machinery 
used  iu  coating  metal  sheets  with  metal  or  alloys.    May  2. 

7363.  N.  LObt-deff.  Improvements  in  and  means  or  apparatus  for 
the  extraction  of  metals  from  metallic  ores  in  matters  containing 
metals.    May  2. 

7  W7.  J.  Greenwood.    See  Class  VIL 

7+W.  J,  McCann.  Improved  blast  furnace  blocks  and  tuyeres. 
May  4. 


7  U")9.  J.  t'lurk.  Improvements  in  the  process  iif  obtaining  alumi- 
nium and  alloys  of  aluminium  with  othci  metals.    May  1. 

7l6S.  C.  F.  liarker.  Improvements  in  the  anuilgamation  of  the 
nreeious  mctalSj  and  in  tho  means  or  apparatus  employed  therein. 
May  I. 

751  i.  C.  Netto.  Improvements  in  the  manufacture  of  soilium  and 
potassium,  and  in  apparatus  therefor.    May  i. 

76tl6.  O.  Uaniherir.  I^'ilucing  aluminium  by  tho  action  of  molten 
metals,  particularly  iron,  zinc,  coppi'r,  and  load,  on  chloride  of 
alumiiuuni  or  ilouble  chlurido  of  aluiiiiniuni  and  sodium.    May  S. 

76t'.7.  a.  liamborg.  Reducing  aluminium  by  the  action  of  zinc 
vapour  on  chloride  of  aluminium  or  double  chloride  of  almninium 
and  sodium.    May  S. 

777s.  V.  F.  Jones.  Improvements  in  tho  process  of  iind apparatus 
for  i-educing  aluniinnim,  its  alloys,  and  other  metals  from  their  ores. 
May  9, 

7832.  F.  Merricks  and  O.  A.  N'ussbaum.  Improvcmentu  relating 
to  apparatus  for  the  sei)aration  or  extraction  of  metals  from  their 
ores  by  amalgamation.    May  10. 

7880.  W.  Potter.  Improvements  in  the  hardening  of  steel. 
May  11. 

7SS7.  C.  Lingard.  Method  of  easting  steel  articles  in  sand  moulds 
to  harden  in  water  after  ainiealing.    fliay  11. 


COMPLETE   SPECIFICATIONS   ACCEPTED. 

1888. 

7408.  A.  J.  BouU.— From  G.  Manet  and  C.  Manet.  Electrical  car- 
tridges for  firing  the  cliarges  of  blast  holes.    May  1. 

S012.  G.  Siddcll.  Appliance  for  rotating  ingots  or  large  forgings 
while  under  forging  press  or  steam  hammer.    May  8. 

8123.  G.  Siddell.  Apparatus  for  turning  ingots,  &c.  while  under 
the  action  of  the  steam  hammer  or  forging  press.    May  1. 

84'J9.  W.  Eyre.    Forged  hoUov,-  weldless  shells.    May  15. 

8743.  L.  Q.  Brin.  Plating  metals  with  aluminium,  and  producing 
allocs  thereof.    May  15. 

87S3.  R.Evans.  Apparatus  for  consolidating  quantities  of  scrap 
metal.    May  1. 

SOt'.l.  "W.  H.  Beck.— From  A.Levy.  Process  for  depositing  metals 
from  their  salts.    May  8. 

9392.  A.  Wilson  and  S.  Oates,  Apparatus  for  manipulating 
armour  plates  and  other  large  uigots  in  forging  presses.    May  8. 

9886.  C.  A.  Burghardt.    Reduction  of  zinc  oxides.    Mny  15. 

10,182.  S.  Alley  and  J.  A.  MacLellau.  Apjiaratus  for  making 
moulds  for  casting.    May  15. 

12,208.  Vi.  P.  Thompson.— From  A.  Rovello.  Obtaining  copper 
and  other  metals  from  solutions  of  tho  salts  of  same,  and  apparatus 
therefor.    May  15. 

18,842.  L.  Burdon.  Ingots  for  making  seamless  plated  wire. 
Blay  1. 

1889. 

1418.  G.  Kruss.  Decomposing  commercial  nickel  and  its  salts, 
and  galvanically  coating  objects  with  pure  luckcl.    May  8. 

2031.  S.  McColley  Godfrey  and  J.  B.  Allen.  Impregnating  metals 
and  making  alloys.    May  15. 

2279.  A.  J.  Boult.— From  O.  Hofmann  and  P.  Linke.  Metal  alloy 
for  moulders'  tools.    May  s. 

4428.  N.  C.  Cookson.    Coating  iron  with  antimony.    May  1. 

4956.  C.  Jones.    Treatment  of  steel.    May  15. 

5639.  F.  Knaff<5.  Process  and  apparatus  for  manufacture  of  steel 
ingots  and  castings.    May  8. 

5667.  J.  H.  Darby.  Manufacture  of  ingot  iron  or  steel,  and  pro- 
duction of  highly  phosphoric  slag.    May  8. 


XI. 


-ELECTRO-CHEMISTRY  and  ELECTRO- 
METALLURGY. 

APPLICATIONS, 

6745.  M.  Kiliani.    Improvements  in  the  method  of  and  means  for 
electrolysis  of  substances  in  a  state  of  fusion.    April  20. 

(i8W.  H.  "W.  Eoultbee.    Improvements  in  the  treatment  of  gal- 
vanised sheets  of  metal,  and  ii:  apparatus  therefor.    Aprd  24. 

0865.  C4.  E.  neyl.    Improvements  in  secondary  batteries.    Com- 
plete Specification.    April  2t. 
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6942.  J.  Zacharias  and  F.  Mnrx.  Improvements  in  electrical 
accumulators  or  storage  batteries.    April  25. 

7002,  T.  H.  Hicks.  Improvements  in  electric  secondary  or 
storage  batteries.    Complete  Specification.    April  2(1. 

700.5.  A.  Schanschieff.  Improvements  in  galvanic  batteries. 
April  26. 

7215.  C.  B.  Askew  and  J.  K.  Pumpelly.  Improvements  in 
Becondary  batteries.    April  30. 

7356.  C.  Maltby-NewtoD.  Imiirovements  in  galvanic  or  primary 
batteries.    Complete  Specification.    May  3. 

7428.  C.  Pollak.  Improvements  relating  to  electric  accumulators 
or  secondary  batteries,  and  to  the  manufacture  of  plates  or  electrodes 
therefor.    May  3. 

7308.  G.  H.  Jones.  Improvements  relating  to  eleotric  batteries. 
May  6. 

7597.  C.  H.  Mehner.  Dry  galvanic  cells.  Complete  Specification. 
May  7. 

7619.  W.  J.  Starkey  Barber-Starkey.  Improvements  in  and 
connected  with  electric  batteries.    May  7. 

7628.  Mix  and  Genest,  Limited.  Improvements  in  primary  and 
secondary  elements.    Complete  Specification.    May  7. 

7647.  S.  S.  Wheeler.  Improvements  in  electric  motors  and 
dynamo-electric  machines.    Complete  .Specification.    May  7. 

7719.  P.  Schoop.  Improvements  in  electric  or  galvanic  elements 
or  cells.    May  8. 


COMPLETE   SPECIFICATIONS  ACCEPTED. 

188S. 
6893.  E.  C.  Walker.     Electro  -  magnetic   and    magneto  -  electric 
generators.    May  15. 

6907.  M.  Immisch.    Storage  batteries.    April  17. 

S903.    H.  Lahousse  and  Co.  and  C.  ColW.     Electric   batteries. 
April  24. 

9854.  L.  Bristol.    Secondary  batteries.    May  8. 

9910.  G.  Kapp.    Continuous  current  dynamo-electric  machines 
May  16. 

18.494.  J.  L.  Roberts  and  H.  L.  Brevoort.    Galvanic  batteries. 
May  15. 

1889. 

1418.  G.  Kruss.    See  Class  X. 

5176.  E.  A.  Sperry.     Improvements   in  electrical  installations. 
May  15. 


XII.— FATS,   OILS,  AND  SOAP  MANUFACTURE. 

APPLICATIONS. 

6601.  J.  H.  Casey.  An  improved  compound  for  cleaning  paint, 
veneer,  varnish,  and  the  like.    April  17. 

6877.  L.  Gismondi.  New  or  improved  apparatus  for  extracting 
oils  from  seeds  or  the  like.    April  24. 

7093.  P.  Crossley.  Improvements  in  washing  or  cleansing  com- 
pounds.   April  29. 

7554.  A.  J.  Boult. — From  J.  Latage,  France.  Improved  process 
for  eitractins  the  oil  from  the  livere  of  cod  and  other  fish.    May  6. 

7617.  W.  Smith.    An  improved  soap.    May  7. 

7618.  W.  Smith.    An  improved  salve  or  pomade.    May  7. 

7834.  W.  Johnstone.  Improvements  in  the  manufacture  of  soap. 
May  10. 

COMPLETE  SPECIFICATIONS  ACCEPTED. 

1888. 

6949.  W.  A.  Mitchell  and  O.  C.  Hageraann.— Partly  from  M.  von 
Schmidt.  Purification  of  oils  and  fats,  and  obtainiieut  of  useful 
products  therefrom.    M.ay  8, 

8366.  J.  Jeys.    Manufacture  of  soap.    April  24. 

9477.  W.  T.  Hicks  and  J.  Elliott,  Lubricating  composition. 
May  1. 


5028,  J.  Aunall.    Lubricating  compound.    May  1. 


xni.— PAINTS,  PIGMENTS,  VARNISHES,  and 
RESINS. 

APPLICATIONS. 

6581.  G.Hand  Smith.  Improvements  in  the  treatment  of  gum 
copals,  gum  resins,  and  other  gums  for  the  manufacture  of  varnishes 
and  other  solutions  for  coating  surfaces  and  for  other  uses. 
Complete  Specification.    April  17. 

6589.  J.  J.  Hummel.  New  or  improved  red  dye  or  pigment,  and 
process  for  making  and  applying  the  same.    April  17. 

6815.  R.  W.  E.  Maclvor,  F.  A.  Dariington,  G.  Paul,  and  J.  Allan. 
Improvements  in  the  production  of  white  lead  or  carbonate  of 
lead.    April  23. 

7051.  A.  Washington.    An  improved  paint.    April  27. 

7154.  J.  Thom.    Improvements  in  making  white  lead.    April  30. 

7156.  J.  Macfarlane.  Improvements  in  obtaining  yellow  pig- 
ments.   April  30. 

7379.  W.  Smartt.  Improvements  in  the  production  of  \Tilcanised 
india-rubber  and  analogous  materials  for  use  as  boot  and  .shoe 
soles,  tyx-es,  and  other  purposes.    Complete  Specification.    May  3. 

7542.  E.  N.  Norminton.  The  manufacture  of  copal  oil  varnish 
to  dry  without  the  aid  of  any  metallic  driers  of  any  kind.    May  10. 

7881.  N.  B.  Dennys.  Preserving  and  preventing  the  fouling  by 
marine  growths  of  submerged  wood  or  iron,  to  be  named  "  the  zocus 
anti-fouiing  paint."    May  li. 


COMPLETE  SPECIFICATIONS  ACCEPTED. 

1889. 

4637.  R.  Seabrook.    Auti-fouling  compounds  for  coating  vessels. 
May  1. 

5763.  M.  Gang!  and  J.  Mossner.    Solution  for  rendering  cloth, 
felt,  paper,  &c.  waterproof.    May  15. 


XIV.— TANNING,   LEATHER,  GLUE,   and   SIZE. 

APPLICATION. 
6703.  A.  F.  S.  Grant  and  W.  Francis.    Tanning.    April  20. 

COMPLETE  SPECIFICATIONS  ACCEPTED. 

1888. 

10,482.  J.  Rivage  and  J.  B.  Matrod.    An  improvement  in  tanning. 
Mays. 

1889. 

2771.  W.  Gridley  and  F.  B.  Pike.    Manufacture  or  treatment  of 
gelatinous  substances.    May  1. 


XVI.— SUGARS,  STARCHES,  GUMS,  Eto. 

APPLICATIONS. 

7131.  H.  A.  Hughes.    The  manufnctnre  of  sugar  liquor  from  sugar 
cane  by  diffusion.    Complete  Specification.    Ajnil  29. 

7517.  G.  Adant.     Improvements  relating  to  apparatus  for  the 
manufacture  of  sugar.    May  4. 

COMPLETE  SPECIFICATIONS   ACCEPTED. 


9183.  G.  Fletcher.— Partly  from  C.  A.  Matthey.     Apparatus  for 
use  in  boiling  and  evaporating  sugar  and  other  liquids.    May  1. 

1889. 
76.  O.  Lenz.    Mjinufacturing  colourless  maltose  syrup.    May  15. 
4741.  H.  Barker.    Manufacture  of  gluten  and  starch.    May  8. 


May  31. 1889.]       THE  JOUENAL  OF  THE  SOCIETY  OF  CHEMICAIi  INDUSTKY. 


437 


XVll.— BREWING.  WINES,  SPIRITS,  Etc. 


APPLICATIONS. 

d9lB.  C.  R.  Uonne.    ImprovemenU  in  tbo  manufacture  of  "  Ger- 
man yeast."    April  Si. 

7iH9.  W.W.  Mutteraiid  \V.  Dawson.  Improvements  in  or  relating 
to  diatillei-:^'  safes.    April  27. 


7110.  J.  Jai'ksoii.    See  Class  I. 

7338.  C.  R.  Evans  and  T.  Green.    Tomato  wine. 


May  2. 


7888.  W.  G.  Hieks.  The  use  of  pure  oiyjteu  gas  for  assisting  the 
fermentation  of  beer  or  other  fermentable  liquids.    May  7. 

7909.  A.  Perry.  Improvements  in  the  treatment  or  prej>aration  of 
rice  and  other  gnun  or  cen-als  for  brewiiijf  iinil  other  purpi  ses,  and 
in  meansor  apparatus  employed  therein.    Miiy  11. 


COMPLETE  SPECIFICATIONS  ACCEPTED. 

1888. 

2735.  W.  S.  Squire.    Apparatus  for  purifying  crude  spirit.    May  1. 
taeii.  W.  Uucks.    Treatment    of  brewers'   or   distillers'    worts. 
April  3. 


XVIII.— CHEMISTRY   OF   FOODS,   SANITARY 
CHEMISTRY,  and   DISINFECTANTS. 

APPLICATIONS. 

A. — Ceemistby  op  Foods. 

fA^^.  G.  Bischof.  Improvements  in  apparatus  for  sterilising 
water  nnd  rendering  it  suitable  for  drinking  and  other  uses. 
April  15. 


of 


GIM3.  P.   J.   Chevet.      Improvements   in    the    manufacture 
desiccated  soup,  and  in  packing  the  same,    .\pril  25. 

68S4.  A.  VasArheIyi  and  J.  Janitor.    Improvements  in  the  method 
of  preserving  milk.    April  2U. 

7320.  G.  Dixon.    Improvements  in  or  relating  to  preserving  food 
and  other  organic  matters.    May  2. 


B.— Sauitaet  Ceemistby. 

6522.  J.    8.    Rigby    and    J.   Rigby  Wylde.      Improvements    in 

firessing  or  filtering  aiid  separating  from  each  other  the  solid  and 
iquid  constituents  of  mud  and  other  semi-fluid  mixtures.    A]>ril  10. 

6S28.  H.  H.  Lake.— From  J.  Hirshfeld,  United  States.  Improve- 
ments relating  to  the  treatment  of  feculent  matter,  and  to 
apparatus  therefor.    April  IG. 

6576.  J.  V.  Cornett.  An  improved  process  connected  with  the 
treatment  of  sewage  and  the  utilisation  of  products  therefrom. 
April  17. 

6894.  C.  H.  Harsey  (for  The  Barry  Patent  Manure  Co.,  Liin.). 
Improvements  in  the  clarification  or  purification  of  sewage  and 
other  foul  waters  of  analogous  nature.    April  26. 

7385.  J.  Bentley  and  T.  Thorp.  Improvements  in  the  disposal  of 
sewage  and  ashpit  refuse.    May  3. 

7630.  J.  Davis.  Improvements  in  and  relating  to  means  for 
purifying  water.    Complete  Speciflaition.    May  7. 

7699.  G.  A.  H.  Gabet.  An  improved  process  for  the  extraction 
of  ammoniacal  nitrogen  from  sewage.    May  8. 


C— DiSISPBCTAHTS. 

6*11.  P.  W.   .K.  Hille.      Improvements    in   disinfectants,    their 
manufacture,  and  their  use.    April  15. 


COMPLETE  SPECIFICATIONS  ACCEPTED. 

A.— Chbmistbt  of  Foods. 
1888. 


E.  J.  T.  Digbv.    A  new  alimentary  compound  and  means 
of  producing  same.    Slay  15, 


7475. 


16.813.  R.  S.  Baiter  and  G 
seed  cuke  or  cattle  food  from  cotton  seed 


D.   Maodoiigald. 
May  8. 


Manufacture  of 


B.— SAKITABY  CHBMlaiBY. 


1888. 


6U)5.  F.  R.  Lipscomlio.  Appai-atus  for  preciiiitating  organic  or 
inorganic  matter  in  solution  or  suspension,  and  for  purifying  the 
liquid  afterwards  and  treating  the  i)recipitate.    Mays. 

IKtm.  J.  A.  Mailer.  Prevention  of  femiontation  or  decomposition 
of  animal  or  vegetable  substances,  and  apparatus  therefor.  April  24. 

15.321.  II.  Wollheim.  Clarifying,  purifying,  disinfecting,  and 
utilising  sewage  and  foul  or  waste  waters.    May  1. 


C— Disinpbctants. 

1888. 

1(!.!!12.  II.  Wollheim.    Reagent  for  disinfecting,  preservative,  or 
remedial  purposes.    May  1. 


XIX.— PAPER,  PASTEBOARD,  Etc. 


COMPLETE  SPECIFICATIONS  ACCEPTED. 

1888. 

8840.  A.  Boake  and  F.  G.  A.  Roberts.  Discharging  excess  of 
bleai'hing  agent  from  paper  pulp  after  bleaching.    April  24. 

8981.  C.  D.  Aria.  Treatment  of  paper,  paper  pulp,  cardboard,  &c. 
to  render  same  impervious  to  acids,  water,  air.  mineral  oils,  gases 
&c.    April  24. 

9106.  J.  H.  Anniuidale.  Preparing  puljt  for  paper  making 
machines,  and  apparatus  therefor.    May  8. 

9321.  L.  G.  Danielson.  Iinprove<l  jiaper,  and  inanufaeturing  a 
paiier  sized  on  one  side  and  unsized  on  the  other,  or  more  impreg- 
nated with  size  or  glue  on  one  side  than  the  other.    Jlay  15. 

18.753.  L.  Piette.  Method  of  sorting  disintegrated  w<x)d  for  tho 
manufacture  of  cellulose,  and  appar.-itus  therefor.    May  15. 


1889. 

5247.  F.  Wcylaud.     Apparatus  for  drying  cardboard  or  paper. 
May  1. 


XX. 


6772.  T.  Hambly, 
April  23. 


7824.  G.   H. 
UajlO, 


Manufacturing   fumigating   tobacco   paper. 
Jones.    An  improved  disinfectant   and  antiseptic. 


-FINE   CHEMICALS,   ALKALOIDS, 
ESSENCES,  AND   EXTRACTS. 

APPLICATIONS. 


tH94.  O.  J.  Steinhart.  Improvements  in  the  manufacture  of 
ethyl  mercaptane.    April  10. 

7391.  J.  F.  von  Mering.  A  process  for  the  production  of  a  sub- 
stance to  be  called  "  chioralformamide  "  or  "  chloralamide."   May  3. 

75.10.  G.Bamberg.  Utilising  sulphocyanide  of  iron  as  a  medicinal 
drug  in  lieu  of  the  usual  ferruginous  tonics;  also  the  use  of  any 
alkaline  sulphocyanide  as  a  medicinal  drug.    May  0. 
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XXI.— PHOTOGRAPHIC  MATERIALS  and 
PROCESSES. 

APPLICATION. 

7747.  W.  F.  Greene.  E<'ncleriiifr  cardboard,  paper,  or  the  like 
impervious  to  the  action  of  photographic  chemicals,  and  therefore 
suitable  for  photographic  purposes.    May  9. 


XXII.— EXPLOSIVES,  MATCHES,  Etc. 

APPLICATIONS. 

6399.  C.  O.  Lundholm  and  J.  Sayers.  Improvements  in  the 
manufacture  of  explosives.    April  15. 

6427.  W.  R.  Hodgkinson.  Improvements  in  explosive  composi- 
tions or  combinations  of  matters  for  use  as  blasting  agents. 
April  15. 

64:i9.  H.  E.  Michelsen.  An  improved  combined  match  and  fusee. 
April  16. 

6530.  A.  Melville,  J.B.Chalmers,  and  G.  J.  Marples.  Improve- 
ments in  or  connected  with  explosives,    April  16. 

6631.  A.  Melville,  J.  B.  Chalmers,  and  G.  .1.  Marples.  Improve- 
ments in  or  connected  with  explosives,    April  16. 


6532.  A.  Melville.  J.  B.  Chalmers,  and  G.  J.  Marples.    Improve- 
ments in  or  connected  with  explosives.    April  16. 

6595.  L.  Cobbaert.    A  machine  for  the  continuous  manufacture 
of  matches.    April  17. 

7004.  T.  Nordenfelt.    Improvements  in  percussion  fuses.  April  26. 


COMPLETE  SPECIFICATIONS  ACCEPTED. 

1888. 

6805.  G.  J.  Mayer.    Manufacture  of  quick  mat^h  and  other  fire- 
works, and  apparatus  for  covering  same.    April  17. 

.S503.  E.  Ducrotet.    Magneto-electric  fuses.    May  8. 

0164.  T.  G.  Hart.    Explosives  for  use  in  firearms.    May  15. 

13,636.  C.  F.  Hengst.    Smokeless  safety  gunpowder.    May  1. 

13,',il3.  U.  Bateman.    Railway  fog  signals.    May  1. 

1889. 

4812.  R.  H.  Earle.    Marine  distress  signs  or  bombs.    May  1. 

6720.  W.  Kennish.    Means  for  igniting  the  charge  in  explosive 
projectiles.    May  15. 
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Abstractors: 


T.  L.  Bailey,  Ph.D. 
G.  H.  Beckett. 

D.  Bendix. 

E.  Hetitz. 
E.  E.  Berry. 
E.  J.  Bovan. 
Bertram  Blount. 
.\rthur  G.  Bloiara. 
C.  H.  Bothamley. 
E.  G.  Clayton. 
Julius  B.  Cohen,  Ph.D. 
C.  F.  Cross. 

A.  U.  Davis. 

W.  \V.  Haldane  Gee,  B.Sc. 

C  Xapior  Hake. 

S.  Hamburger,  Ph.D. 

Oswald  Hamilton. 

John  Heron. 

Bertram  Hunt. 

C.  C.  Hutchinson. 

D.  E.  Jones,  B.So. 
W.  E.  Kay. 

A  J.  King,  B.Sc. 


F.  S.  Kipping,  D.Sc. 
Chas.  A.Kohn.Ph.D. 
F.  W.  T.  Krohn. 
T.  A.  Lawsou,  Ph.D. 
J.  Walter  Leather,  Ph.D. 
A.  Liebmann,  Ph.D. 
D.  A.  Louis. 
W.  Macnab. 
J.  M.  H.  Munro,  D..Sc. 
II.  S.  Pattinson,  Ph.D. 
H.  T.  Penterniann. 
S.  G.  Riwson,  B.Sc. 
A.  Ree,  Ph.D. 
F.  W.  Renaut. 
Edward  Simpson. 
A.  J.  Smith,  B..Sc. 
Oscar  J.  Stc-inliart,  Ph.D. 
A.  L.  Stern.  B.Sc. 
A.  Studcr,  Ph.D. 
Bertram  Thomas. 
Eustace  Thomas. 
V.  H.VcIe.v,  M.A. 
R.  Lloyd  Whiteloy. 
A.  Wingham. 


NOTICES. 

In  accordance  ivith  tho  provisions  of  Rule  18  of  the 
Hj-e-laws,  notice  is  hereby  fjiven  tliat  those  ilenibers  of 
Council  whose  luinies  are  placed  in  italics  in  tlie  annexed 
list,  will  retire  from  their  respective  offices  at  the  forthcominj; 
Annual  (Jeueral  Meetinjr. 

Sir  Isaac  Lowthian  Hell,  Bart.,  F.K.S.,  has  been  nominated 
to  the  office  of  President  ;  and  llr.  Ludwif;  Mond  has  been 
nominated  Vice-President  under  Kule  II. 

Dr.  W.  If.  Perkin,  F.R.S.,  has  been  nominated  a  Vice- 
President  under  Rule  24  ;  Jlr.  .Tames  Duncan,  llr.  S.  H. 
.Johnson,  Dr.  HuRo  Jlidler,  F.U.S.,  and  Dr.  Edward 
Selnmck,  F.R.S.,  liave  been  n(Mninated  Vice-Presidents 
under  Rule  H  ;  and  Jlr.  L.  Archbutt,  Mr.  .John  Rroek,  and 
Jlr.  John  Spiller  have  been  nominated  Ordinary  Members 
of  Council  under  Rule  17,  in  the  place  of  jlr.  .Tames 
Duncan,  Jlr.  S.  11.  .Johnson,  and  Dr.  Fdward  Schunck, 
F.R.S.,  nominated  Vice-Presidents. 

The  Treasurer  and  Foreign  Secretarv  have  been  nominated 
tor  re-election. 


p.  366. 


Annual  General  JIeetixg. 
Notice   is  hereby  given  that   the  next   Annual  General 
Meeting  will  be  held  in  London  on  Wednesday,  Thnrsda\, 
and  Friday  the  lOtli,  11th,  and  12th  of  .July  next. 

The  following  is  a  synojisis  of  the  arrangements : — 

Wednesday,  .Tuly  10th. 
Annual  Meeting,  Royal  Institution      -  -     11.0  a.m. 

Dovdfou's  Art  Pottery,  Lambeth  -         -       2.0  p.m. 

Lambeth  Palace  -  -  -  -       3.0  p.m. 

Reception  -  -  -  -         -       9.0  p.m. 

A 
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Thursday,  July  11th. 

Biver  Excursion  (Old  Swan  wiiarf)  -  10.0  a.m. 

Saccharine  Works,  Hammersmith         -  -  11.30  a.m. 

Kew  Gardens      -             -             -             -  -  3.0  p.m. 

Dinner  at  "  Star  and  Garter,"  Eiehmond  -  6.30  p.m. 

Friday,  July  12th. 

Truman,  Hanliury's  Breiverv  -             -  -  II. 0  a.m. 

Cowan's  Sugar  IJefinerv,  Banies  -  11.30  a.m. 

A.B.C.  Sewage  Works,"  Kingston          -  -  11.30  a.m. 

Brush  Electric  Light  Co.,  Lambeth         -  -  2.15  p.m. 

Brin's  Oxygen  Co.,  Westminster          -  -  3.0  p.m. 

Groth's  Electric  Tannery,  Bermondsey    -  -  3.0  p.m. 
Further   details  will  be   sent  to  each  member  with  the 

Ballot  List  hy  post.  

Members  who  rei|uire  extra  sets  or  back  niiiubers  of  the 
Journal  are  recpiested  to  make  application  to  the  General 
Secretary  only,  to  whom  also  changes  of  address  should  be 
communicated. 

Post  Office  Orders  in  payment  of  subscriptions  should  in 
all  instances  he  made  payable  at  the  General  Post  Office, 
London. 

Authors  of  comnumications  read  before  the  Society,  or 
any  of  its  Local  Sections,  are  requested  to  take  notice  that 
under  Eule  4 1  of  the  bye-laws,  the  Society  has  the  right  of 
priority  of  publication  for  three  months  of  all  such  papers. 
Infringement  of  this  bye-law  renders  papers  liable  to  be 
rejected  by  the  Publication  Committee,  or  ordered  to  be 
abstracted  for  the  Journal,  in  which  case  no  reprints  can 
be  furnished  to  the  author. 


Woolford,  Jas.,  Lempdes,  Haute  Loire,  France,  miner  and 
metallurgist. 

Yates,  H.  Xoble,  c  'o  Cowles  Electric  Smelting  and  Alu- 
minium Co.,  Lockport,  X.Y.,  L'.S.A.,  chemist. 


Xotice  is  hereby  given,  for  th.e  infonnation  of  members 
and  advertisers,  that  the  advertisement  columns  of  this 
Journal  have  been  contracted  for  by  ilessrs.  Evre  and 
Spottiswoode,  the  Society's  printers  and  publishers,  to 
■whom  all  communications  respecting  them  should  he 
addressed. 

The  Secretary  is  instructed  to  negotiate  for  the  purchase 
of  copies  of  the  Society's  Journal  for  January  1883,  and 
Jamuirv,  February,  and  April  1886.  ilembers  possessing 
odd  copies  of  these  numbers  are  particularly  requested 
to  commtniicate  at  once,  stating  price  required,  with 
Mr.  Cresswell.  The  stock  of  all  other  numbers  is  at 
present  sufficient  for  the  Council's  requirements. 


LIST  OP  MEMBERS  ELECTED,  21st  JUNE,  1889. 

Buro-ess,  Geo.,  Mar.-h  Alkali  Wmk.s,  \\'idnes,  chemist. 

Cadett,  Jas.,  Ashtead,  Surrey,  chemist. 

Corrie,  David,  c,'o  Nobel's  Explosives  Co.,  Ld.,  Polmont 
Station,  N.B.,  chemist. 

DaWes,  G.  W.,  8,  Spring  Hill,  Stockport,  teacher  of 
chemistry. 

Dewey,  Fred.  P.,  c'o  Smithsonian  Institution,  Washing- 
ton, D.C.,  L'.S.A.,  Curator,  Metallurgical  Department,  L^.S. 
National  Museum. 

Evans,  P.  Norman,  Ph.D.,  28,  Great  Ormond  Street,  W.C, 
consulting  chemist. 

Fcnwiek,  Jas.,  Tharsis  Mines,  Huelva,  Spain,  analytical 
chemist. 

Glatz,  Jos.,  Riverside  Chemical  Works,  485—493,  Kent 
Avenue,  ]5rooklyn,  N.Y.,  chemical  manufacturer. 

Hartley,  K.  Kent,  Spring^vood  House,  Chadderton,  near 
Oldham,  chemical  manufacturer. 

Pullman,  Jolm,  Grove  End,  Chiswick,  W.,  leather  mer- 
ciiaut. 

Rogers,  Jno.  ilartin,  20,  Frances  Street,  Truro,  Cornwall, 
mining  engineer. 

Schroeter,  Hermann  M.,  1517,  Montgomery  Avenue, 
Philadelphia,  Pa.,  U.S.A.,  chemist. 

Schweich,  Emile,  Winnington  Park,  Northwich,  Cheshire, 
chemist. 

Stern,  Arthur  L.,  c/o  Messrs.  Bass  &  Co.,  Burtou-on- 
Trent,  chemical  assistant. 


CHANGES  OF  ADDEESS. 


Cameron,  E.,  I'o  Kch inside  ;  Wellpark  House,  Bathgate, 
N.B. 

Craw,  ,Tno.,  1  o  Meadowbank ;  North  Greenhill  Cottage, 
Paisley,  N.B. 

Dreaper,  W.  P.,  l/o  Clapham  ;  Silk  Crape  Works,  Ponders 
End,  N. 

French,  Andrew,  l/o  Glasgow ;  Willowbank,  Larbert,  N.B. 

Gadd,  W.  L.,  l/o  Wath ;  Beech  Villa,  Swinton,  Rotherham. 

Han-ison,  C,  1  o  Hull ;  34,  Talbot  Place,  Sheffield. 

King,  C.  M.,  l/o  Highgate ;  Quiuta  do  Caima,  Estarreja 
Porto,  Portugal. 

Lodge,  A.  S.,  1  o  Prestwich ;  Newchurch,  near  Manchester. 

Lucas,  E.,  I/o  Kilbiuu ;  Mainzerstrasse  8,  Wiesbaden, 
Germany. 

Lundberg,  Alf.,  l/o  Northfleet  i  Stroms  Bruk,  Hudiksvall, 
Sweden. 

ilcCowan,  Wm.,  1  o  Glasgow ;  Mount  Osborne,  Bamsley, 
Yorks. 

MeEwen,  T.  G.,  l/o  Commercial  Eoad;  73,  The  Grove, 
Stratford,  E. 

McKenzie,  T.  E.,  l/o  Huelva  :  10,  Willowbank  Crescent, 
Gla.sgow. 

Markel,  Dr.  Karl  E.,  1  o  Northwich ;  Kirby  House,  Kirhv 
Bedon,  Norwich. 

ilarkham,  A.  D.,  l/o  London  ;  2,  London  Eoad,  En- 
field, N. 

Oddy,  E.  W.,  lo  Molesworth  Street;  60,  Waterhouse, 
Toad  Lane,  Eochdale. 

O'Neill,  Chas.,  l/o  Denmark  Eoad;  11,  Carter  Street, 
Greenhevs,  Manchester. 

Parneil,  E.  W.,  l/o  Widnes  ;  Dee  Hills,  Chester. 

Purser,  E.  T.,  1  o  Dublin  ;  Drv  Creek  Vallev,  Healdshurg, 
Cal.,  r.S.A. 

Shadwell,  .T.  E.  L.,  1  o  Christchurch ;  Meadowbank, 
ilelksham,  Wilts. 

Smith,  A.  J.,  1  0  Plumstead  ;  58,  Park  Eoad,  Greenheys, 
Manchester. 

Smith,  Dr.  J.  H.,  1  o  Gateshead ;  Hottingeu,  Zurich, 
Switzerland. 

Smith,  Thos.,  l/o  Edinburgh  ;  20,  Crichtou  Road, 
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OX  THK  I'lUIKICATIOX  OF  AU'OIKH,  IIV 
MKANS  OF  llVinjOCAlJHONS. 

liV.  W.  S.    SQUIRE,  PH.D. 

The  purification  of  eommorcinl  alcohol  liy  some  iviidv  and 
inexpcn.sive  method  is  a  matter  of  great  importaiiee.  The 
voluminous  report  of  il.  Claude,  presented  in  18H7  to  the 
French  .S-nate,  accompanied  liv  an  exhaustive  atlas  of  the 
quantity  and  kind  of  spirit  consumed  in  ditfereiit  depait- 
ineiits  of  Fi-anee,  denicuistrated  the  frreat  evils  which  result 
from  the  consumption  of  iui[)ure  aleohoi.  I.ejxislation  based 
on  this  report  was  contemplated  with  a  view  to  eoinpei 
the  ])urifieation  of  .spirit  going  into  consnmjition,  hut  useful 
legislation  of  any  kiiul  is  not  likely  to  occur  amid  the 
frequent  wreck  of  ministries,  and  the  constant  struggle  of 
adventurers  for  place  and  power. 

The  German  Government  has  also  had  this  question 
under  consideration,  and  it  is  probahle  that  legislation  in 
tin's  direction  will  he  attempted  ei'e  long.  Hut  apart  from 
legislation  there  is  a  large  actual  demand  for  pure  spii-it  for 
the  manufacture  of  liqueurs  and  the  common  sorts  of 
brandy,  for  medicinal  purposes,  and  for  the  fortification  of 
wines. 

In  Germany,  where  the  spirit  industry  ha.s  attained  .such 
development  as  to  he  of  national  importance,  the  spirit  as 
it  comes  from  the  distillerii'S  is  very  impure.  The  distilleries 
are  very  numerous,  and  for  the  most  part  ^ery  small. 
Indeed,  in  many  cases  a  distillery  is  part  of  the  regular 
plant  of  a  farm,  the  farm  labourers  being  employed  during 
the  winter  in  the  distillery  working  up  the  potatoes  aii<l 
other  matters  into  spirit,  the  whole  of  the  residual  proilucts 
going  back  to  the  land,  either  directly  as  mamue,  or 
indirectly  as  food  for  the  cattle.  This  ari-ang<'nn'nt  is  very 
wisely  encouraged  by  the  (iovernment,  which  favours  the 
fanner  in  the  matter  of  duty,  ])ro\'ided  nothing  leaves  the 
lan<l,  except  the  carbon,  hydrogen,  and  oxygen  in  the 
alcohol,  which,  strictly  speaking,  were  never  in  the  land  at 
all,  hut  have  been  derived  from  the  air. 


Tt  will  bo  readily  understood  that  small  distilleries  of  this 
kind,  at  work  only  half  the  year,  are  unprovided  with  the 
apparatus  neeessary  for  piddui'ing  a  pure  spirit.  The  stills 
are  of  comparatively  simple  couslructiou,  ajid,  indeed,  very 
little  attempt  is  made  to  renu)ve  any  impurilv,  exce])t 
water.  This  of  course  is  removed,  so  far  as  it  can  he 
easily  removed,  in  order  to  keep  the  cost  of  jiaekages  and 
eaiTiage  as  low  as  possible. 

The  spirit  in  this  impure  state  comes  into  the  nuoket 
like  peas,  or  beans,  or  other  agricultural  produce,  a  few 
casks  at  a  time,  and  is  binight  by  the  reefifiers,  who  have 
u.suiilly  large  establishments,  and  work  on  a  considerable 
scale. 

The  German  reetiliercounnenees  his  0|ierati()ns  by  diluting 
the  raw  spirit  with  water  until  the  niixluii'  contains  from 
40  to  .")()  per  cent,  of  absolute  alcohol.  This  dihiliou  greatly 
facilitates  the  removal  of  the  fusel  oil.  The  diluti'  aleohoi  is 
then  filtered  through  wood  charcoal,  l.inu'-tree  charcoal  is 
preferred,  but  the  charcoal  of  other  light  and  soft  woods  is 
occasionally  employed.  The  apparatus  used  for  this  purpose 
i.s  shown  in  Fig.  1.  The  plant  consists  of  a  number  (usually 
six  or  eight)  of  wrought-iron  cylinders  about  :t  or  4  metres 
high,  and  alxnit  80  ci-ntiuietres  in  diauu-ter.  Thesi'  cylinders 
are  tilled  with  wood  eliarcoal  in  snudl  pieces,  and  are  con- 
nected together  by  means  of  pipes  and  cocks  to  enable  the 
reipiisite  operations  to  he  carried  on. 

The  dilute  crude  spirit  is  contained  in  a  tank  above  the 
apparatus  (not  shown  in  the  drawing),  and  the  ]iuritiecl 
spirit  is  receive<l  in  a  tank,  at  a  lowei'  level  hut  above  the 
apparatus,  shown  on  the  right  hand.  The  cock  A  being 
open,  but  the  cocks  K,  (J,  and  I)  closed,  as  are  also  the  cocks 
A"-',  the  spirit  coming  down  the  supply  pipe  enters  the 
first  cylinder,  which  it  ultimately  fills.  The  cocks  E  and  K 
being  closed  tlu'  s)iirit  ]iasses  down  the  outlet  jiipe,  and  the 
cock  P.- bring  open  while  the  cocks  A",  ( '-,  and  ])-  are  chised, 
the  spiril  enters  the  second  cylinder,  and  the  same  thing 
happens  to  all  the  succeeding  cylimlers.  In  thi'  case  of  tln^ 
eighth  cylinder  the  cock  M*  is  ojien,  and  the  spirit  having  no 
other  outh't,  for  the  cock  H  is  closed,  makes  its  way  into  the 
tank  intended  to  receive  the  purified  spiiit. 

The  charcoal  in  No.  1  cylinder,  being  in  contact  with  the 
most  impurespirit,  becomes  first  charged  with  impurities,  and 
this  cylinder  must  be  emptied  and  recharged.  In  order  to  do 
this,  the  cocks  A  and  li-  are  closed  and  the  cock  .\"  is 
opened.  This  has  the  effect  of  cutting  out  the  first  cylinder. 
The  cock  D  is  then  oiiencd,  and  the  fluid  contents  of  the 
first  cylinder  run  off  to  be  imuiped  back  to  the  crude  spirit 
tank  above.  While  this  is  going  on  the  cock  G,  which  is 
intended  to  ailniit  air  while  the  cylinder  is  being  emptied  or 
to  allow  to  pass  out  when  it  is  being  filled,  must  be  open. 
The  cocks  (i  and  D  are  then  closed,  and  the  cock  C,  which 
admits  steam  from  the  steam  pipe,  and  the  cock  F,  which 
puts  the  cylinder  in  communication  with  a  pii)e  leading  to  a 
condenser,  are  opened.  In  this  \\i\y  any  residual  spirit 
remaining  in  the  charcoal  is  given  off  and  recovered. 
Lastly,  the  manhole  is  removed,  the  charcoal  taken  out,  and 
a  fresh  charge  introduced  through  the  upper  manhole. 
Xo.  I  cylinder  is  then  thrown  into  circuit  by  closing  Vfi  and 
opening  H  and  E,  No.  1  cylinder  then  becoming  the  last 
one.  No  2  is  then  thrown  out  of  circuit  in  like  manner,  and 
recharged,  and  so  on.  Usually  seven  cylinders  are  at  work 
while  one  is  being  recharged.  This  apjiaratus,  although 
largely  used,  is  not,  so  far  as  1  am  aware,  figured  and 
desci-ihed  in  any  work  on  spirit  manufacture.  It  might  be 
imagined  that  (he  vapours  driven  out  of  the  cylinders  by  the 
current  of  steam,  and  condensed  in  the  condensers,  would 
contain  a  considerable  quantity  of  fusel  oil.  This,  however, 
is  by  no  means  the  case  ;  the  condensed  liquid  has  a  nasty 
smell,  it  is  true,  but  not  such  as  would  be  due  to  a  large 
amount  of  fnsel  oil. 

Stanmicr  in  his  largi' work,  ''Die  liranntweinbrenncrei," 
refers  to  this  fact,  and  on  that  account  dismisses  the  char- 
coal ja-ocess  as  being  of  little  use  in  removing  fusel  oil ;  but 
profi'ssors,  when  they  write  on  technical  subjects,  are  vt-ry 
apt  to  jump  to  conclusions  on  insutKcient  evidence,  and 
there  is  one  fact  of  which  Stanuuer  must  have  been  aware 
which  does  not  at  all  scpiare  with  his  theory.  If  the  fusel 
oil  an<l  other  impurities   absorbed    by  the    uharcoul  were 
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driren  off  in  a  current  of  steam  it  follows  that  the  steam 
would  re^n\'if.v  the  charcoal,  and  there  would  he  no 
necessity  for  recharging  the  cyliuders  with  fresh  charcoal. 
That,  however,  is  not  the  case,  it  is  necessary  from 
time  to  time  to  remove  the  charcoal  and  heat  it  to 
redness  in  closed  vessels.  Moreover  we  know  that 
charcoal  possesses  the  property  of  absorhing  certain  gases, 
for  instance,  sulphurous  acid  and  ammonia,  in  considerable 
quantity.  Xow  these  gases  are  nothing  more  than  liquids 
at  temperatures  much  above  their  boiling  points.  It  does 
not,  therefore,  at  all  follow  that  fusel  oil,  absorbed  by 
charcoal  at  the  ordinary  temperature,  will  be  driven  off 
when  the  temperature  reaches  the  boiling  point  of  the 
absorbed  liquid. 

As  a  matter  of  fact,  the  charcoal  purifies  the  spirit  very 
considerably,  and  manufacturers  would  not  go  on  using  the 
process  if  it  were  found  in  practice  that  the  spirit  came  out 
of  the  cylinders  pretty  much  as  it  went  in.  The  purification 
is,  however,  not  complete.  When  the  purified  spirit  is 
rectified  in  a  Savalle  rectifier — the  apparatus  generally 
emploved — an  impure  spirit,  usually  about  3  or  4  per  cent, 
of  the  whole,  and  containing  aldehyde  and  certain  ethers 
with  low  boiling  points,  comes  over  first.  This  is  followed 
by  a  very  piu-e  spirit,  usually  about  10  per  cent.,  used 
chiefly  for  fortifying  wines.  Then  comes  the  ordinary' 
rectified  spirit,  and  lastly  an  impure  spirit  containing 
impurities  with  high  boiling  points.  The  heads  and  tails  of 
the  distillation,  as  they  are  called,  are  usually  mixed 
together  and  sold  at  a  cheap  rate,  as  they  obviously  contain 
impurities  which  the  charcoal  process  is  unable  to  remove. 

It  has  long  been  known  that  oils  and  fats  possess  the 
power  of  absorbing  the  more  or  less  volatile  bodies  which 
we  know  as  odours ;  the  odours  of  flowers  for  example. 
Some  of  these  odours  are  very  delicate  ;  for  instance,  those 
of  the  violet  and  tuberose,  which  cannot  be  extracted  from 
the  flowers  mthout  .serious  injury  by  the  ordinary  process 
of  distillation.  Perfume  manufacturers  take  advantage  of 
this  property  of  oily  bodies  to  extract  the  odours  without 
the  use  of  heat.  The  flowers,  and  layers  of  pure  grease  (a 
mixtiu'c  of  lard  and  suet)  spread  on  glass,  are  piled  up  in 
frames,  and  after  standing  some  time,  the  odours  of  the 
flowers  are  absorbed  by  the  fat,  and  may  be  extracted  again 
from  the  fats  by  strong  alcohol.  This  process  is  called 
"  Enfleurage,"  and  is  largely  practised  in  the  South  of 
France. 

The  same  general  idea  has  been  applied  to  the  purifica- 
tion of  alcohol.  The  first  person  who  experimented  in  this 
direction  appears  to  have  been  Parsons,  of  Xew  York  City, 
who  in  1869  took  out  a  patent  for  purifying  alcohol  by 
means  of  paraffin.  His  process  consisted  in  mixing  strong 
alcohol — 90  per  cent,  at  least — vnth  paraffin,  and  heating  the 
mixture  by  means  of  a  steam  coil  with  continual  agitation. 
He  then  introduced  warm  water  so  as  to  bring  the  mixture 
down  to  about  50  per  cent,  of  alcohol,  and  allowed  the  whole 
to  cool  with  continual  agitation.  The  paraffin  which  separated 
in  flakes  was  then  filtered  oft  from  the  purified  spirit.  He 
states  that  if  the  spirit  is  of  less  strength  than  90  per  cent, 
the  purification  is  less  perfect.  In  the  following  year  he 
took  out  a  patent  for  purifying  spirit  by  causing  its  vapour 
to  traverse  a  layer  of  melted  paraffin,  and  he  also  claimed 
the  use  of  mineral  oils.  So  far  as  I  am  aware  nothing 
came  of  these  proposals,  and  we  shall  see  later  on  that 
nothing  was  likely  to  come  of  90  per  cent,  alcohol  and  hot 
melted  paraffin  through  which  the  vapour  of  alcohol  was 
caused  to  btibble. 

In  1880  a  patent  was  taken  out  by  Simon  Hoessler,  of 
Troppau,  Austria,  through  Messrs.  Haseltine,  Lake,  and  Co., 
patent  agents  of  London,  for  purifying  alcohol,  fatty  matters, 
and  wax,  and  for  regenerating  the  materials  employed  ;  but 
whether  the  object  was  to  purify  the  alcohol  by  means  of  the 
fatty  matters,  or  the  fatty  matters  by  means  of  the  alcohol, 
1  defy  anybody  to  make  out.  Apparently  the  inventor  wants 
to  do  both  at  once. 

In  1884  the  subject  was  taken  up  by  a  Danish  chemist 
named  Bang,  who  became  associated  mth  M.  Kuflnn,  of 
Paris.  He  recognised  at  once  that  the  alcohol  must  be 
treated  in  a  dilute  condition.  Fusel  oil  is  but  little  soluble 
in  dilute  spirit,  but   veri-  soluble  in  strong  spirit ;  indeed, 


strong  spirit  actually  extracts  fusel  oil  from  a  mixture  of 
hydrocarbons  and  fusel  oil,  while  the  hydrocarbons  extract 
the  fusel  oil  from  dilute  spirit.  It  is  a  question  of  relative 
solubility.  I  cannot  very  well  show  you  the  fusel  oil  leaving 
the  dilute  spirit  and  passing  to  the  hydrocarbons,  but  I  can 
show  you  something  of  the  same  sort  which  will  illustrate 
my  meaning.  If  I  add  a  dilute  solution  of  chromic  acid  to 
a  verv'  dilute  solution  of  peroxide  of  hydrogen  I  develop, 
as  you  see,  the  magnificent  blue  colour  of  perchromic  acid. 
This  substance  is,  as',  you  see,  soluble  in  water,  but  it  is 
much  more  soluble  in  ether.  I  will  add  a  little  ether  and 
shake  up  the  bottle,  when  the  layer  of  ether  floating  on  the 
top  will  become  intensely  blue,  and  the  water  below  remains 
almost  colourless.  This  is  what  happens  when  hydrocarbon 
oils  are  brought  into  intimate  contact  mth  dilute  alcohol 
containing  fusel  oils,  and  other  substances  more  soluble  in 
the  hydrocarbon  oil  than  they  are  in  the  dilute  alcohol. 

In  Bang's  first  patent  of  1884  he  proposed  to  use  as 
a  purifying  agent  the  more  volatile  portions  of  petroleum, 
generally  known  as  essence  of  petroleum.  The  apparatus 
he  constructed  for  the  purpose  is  shown  in  Fig.  2.  The 
dilute  spirit  to  be  purified  is  contained  in  a  cylindrical 
vessel  A,  and  the  hydrocarbon  is  pumped  in  through  the 
perforated  pipe  t.  The  small  bubbles  of  hydrocarbon  rise 
through  the  dilute  spirit,  abstracting  the  fusel  oil,  and  collect 
in  the  glass  globe  a.  From  this  it  is  conducted  into  the 
cylinder  B  furnished  ivith  baffle  plates  c  c.  This  cylinder  is 
filled  with  water  which  abstracts  any  alcohol  which  may 
have  been  mechanically  carried  over  in  the  hydrocarbon. 
From  B  it  is  conducted  to  a  similar  cylinder  C  filled  with 
chloride  of  calcium  to  abstract  any  water  it  may  have  taken 
up.  From  C  it  passes  into  D,  filled  with  strong  sulphuric 
acid,  the  object  of  which  is  to  remove  the  fusel  oil  and  other 
impurities  by  the  formation  of  sulpho-compounds.  Finally 
the  hydrocarbon  is  passed  through  the  cylinder  E,  filled 
with  pieces  of  marble  in  order  to  remove  the  sulphuric  acid 
which  may  be  mechanically  mixed  with  the  oU. 

The  hydrocarbon  thus  regenerated  is  returned  by  the 
pump  P  to  the  cylinder  containing  the  alcohol  to  be  purified. 
I  mav  remark,  in  passing,  that  if  alcohol  is  mechanically 
carried  over  into  B,  and  water  into  C,  so  will  solution  of 
chloride  of  calcium  be  carried  over  into  the  sulphuric  acid 
in  D,  and  that  will  make  a  nice  mess.  And,  further,  that 
greasy  lumps  of  marble  are  not  precisely  the  best  means 
for  removing  concentrated  sulphiuic  acid. 

The  use  of  volatile  hydrocarbons  being  open  to  many 
objections.  Bang  and  Kulfin,  in  1886,  substituted  hydro- 
carbons with  a  higher  boiling  point,  and  demised  the  appa- 
ratus shown  in  Figs.  3  and  4.  A  series  of  cylinders,  V,  V, 
V-,  are  fitted  with  baffle  plates  as  at  V,  or  filled  in  the 
middle  with  sponge  or  porous  material,  to  facilitate  the 
contact  of  the  two  liquids.  These  cylinders  are  filled  (says 
the  patentee ;  I  suppose  he  means  partially  filled)  with  the 
hydrocarbon  oil,  and  the  dilute  spirit  is  let  in  from  the 
cistern  A.  It  sinks  through  the  hydrocarbon  in  V,  and 
then  passes  through  the  outlet  pipe  to  the  top  of  V,  when 
it  again  falls  through  the  hydrocarbon,  passing  to  V^,  and 
so  on,  being  finally  delivered  at  the  outlet  E.  As  the 
hydrocarbon  in  A'  becomes  charged  with  impurities,  it  is 
necessary  from  time  to  time  to  remove  it,  and  substitute  for 
it  that  contained  in  V,  which  is  less  impure ;  this  in  its 
turn  being  replaced  bj-  that  iu  V-,  which  is  almost  pure. 
This  is  accomplished  by  shutting  the  cocks  B  and  E,  and 
opening  the  cocks  C  and  F.  The  hydrocarbon  then  runs 
in  the  opposite  direction  from  V-  to  V,  and  escapes  at  C. 
The  hydrocarbon  is  afterwards  regenerated  by  means  of 
sulphuric  acid,  which  takes  up  the  fusel  oils  by  formation 
of  the  sulpho-compounds. 

A  modification  of  the  apparatus  is  shown  in  Fig.  4,  which 
consists  of  a  column  divided  into  compartments  by  means 
of  perforated  diaphragms,  and  filled  with  porous  material. 
The  lower  eud  of  this  column  communicates  with  the  hydro- 
carbon cistern  C,  while  the  alcohol  to  be  purified  is  let  in 
from  the  cistern  A.  The  discharge  pipes  C  and  E  com- 
municate respectively  with  the  toji  and  the  bottom  of  the 
column.  There  is  also  a  pipe  K  communicating  with  the 
column  at  two  different  levels.  The  column  is  first  tilled 
with  water  up  to  the  level  of  the  first  diaphragm  O  O.     The 


L  - 


MS 


it- 


Bang     AND      Ru  F  FIN 
1886. 


''m~w\\\m&^^ 


CO 


ID 

a: 

o 

z 
< 


< 

CO 


^^sv.■^^'^^^^^,^kw^.^^ 


^'♦'^'^■JSfitL''''''''^'^''^'''''''^'''^-''-^^^^ 


Lwt'.V'a.^wstkWk^'^U'.^k'ww^^kk^^WMJ^kwv'.^kkij.kkki.'.kk  k^kkjt.'-'.wkkkti.kk^ 


June  29, 1889.]       THE  JOUIINAL  OF  THE  SOCIETY  OF  CHEMIOAli  INDUSTRY. 


443 


livilrocaibciii  is  llicii  rim  in  till  it  ovoillows  at  0.  The 
(lilutf  aU'dhol  is  now  niliiiitti'il  by  opiniiif;  the  cock  H,  iiml 
(IcsiciiiN  liy  fTmvily  thioiifih  the  nil.  (liiviii-;  thi'  water  liet'oie 
it.  anil  inakiiif:  its  exit  at  K.  The  liyilicuarlinii  is  leiuwed 
liv  .st<«|>|iiiif;  the  How  of  aK-iihol,  anil  litlinj;  in  the  oil 
from  (i. 

These  «|iimratiis,  apiiaiviilly  inethoilieal  in  theii'  action, 
aiv  o|K'n  to  a  ;;ooii  many  objections.  C'onstnictcil  as  they 
are  the  alcohol  will  lie  very  iirorie  to  fro  ihiwn  all  in  one 
place,  anil  this  will  in  nowise  be  prcventcil  by  the  perforateil 
iliuphi-.i;;ins  so  liberally  iiitioiliiccil.  1  have  often  been  struck 
by  the  unreasoiiin;;  way  in  which  iierfoniteil  iliaplirafjms 
are  introibiccil  into  chcniical  plant.  A  whole  cha]itcr  inifrht 
be  written  on  the  use  anil  abuse  of  ]icifoiatcil  iliaplna;;rns. 
Let  ns  suppose  a  Hniil  arrivin;;  tliroimli  an  inch  pipe  anil 
assume  ttic  perforations  to  be  an  eifjhth  of  an  inch  in 
(liumeter;  then  04  holes  will  eipnil  the  area  of  the  pipe 
(the  friction  wlicii  thill  plates  are  employed  may  be 
iiefrlccteil),  but  iiisteail  of  Gl  holes  there  are  usually 
about  6JU.  Kven  if  the  pipe  runs  full  bore  the  liquid 
will  run  throngh  a  eoinpai-.ilivcly  small  number  of  holes 
just  wheiv  the  liipiid  falls,  but  the  pipe  rarely  runs  full 
bore.  There  is  usually  a  cock  intioiliiccil  to  '•  re;;iilate  the 
How,"  so  that  as  a  distriluitoi-  the  ]iciforateil  plate  f;ocs  for 
nothini;.  .\  perforated  diaphra«rni  should  be  so  eonstnietcd 
tliat  it  opposes  sucli  a  resistance  to  the  flow  of  the  liquid 
that  the  whole  of  the  liquid  cannot  get  throufjh  the  holes 
until  a  certain  head  aecunmlatcs,  and  iii  virtue  of  the 
pressure  of  tliis  the  flow  through  the  holes  is  accelerated 
until  an  eipiilibiinm  is  established,  and  only  in  sneh  a  case 
will  every  hole  dcli\cr  the  same  quantity,  and  act  as  a 
distributor,  it  is  obvious,  too,  that  the  oil  \\ill  be  mecliaui- 
cullv  carried  along  with  the  sjiirit  when  the  spirit  How  is  on, 
and  the  spirit  will  be  mechanically  carried  along  by  the  oil 
when  the  oil  flow  is  on,  and,  further,  that  the  impure  oil 
hanging  about  the  jiorous  snbstiince  will  not  be  carried  on 
by  the  getieral  flow  of  the  oil,  so  that  the  apparatus  is  by 
no  means  so  methodical  as  it  looks. 

That  the  apparatus  was  open  to  sonu'  sneh  objections  as  1 
have  named  seems  (irobahle,  for  in  the  following  year,  1HH7, 
Jiang  and  KntHii  took  out  anotlu-r  patent  for  an  apparatus 
shown  in  Kig.  5,  which  is,  I  bclie\'e,  the  apparatus  now  used 
bv  their  company  at  their  AMirks  near  I'aris.  In  this 
apparatus  all  attempt  at  methoilical  tiealmeiil  is  abandoned. 
The  dilute  alcohol  to  be  treated  is  put  into  a  large  vat  \, 
and  the  hydrocarbon  oil  is  pumped  in  by  the  pump  P 
through  the  perforated  pipe  T,  thus  reverting  practically 
to  the  original  arrangement.  The  bubbles  of  oil  rise  by 
gravity  to  the  top  of  the  \'at.  and  the  oil  which  collects  run.s 
off  through  the  jiarachnte  ]>i]ie  H.  Tin-  oil  passes  next  to 
the  vessel  H,  where  "  the  oil  descending  on  one  side  of  the 
partition  and  ascending  on  the  other  deposits  in  K  some  of 
the  heavier  imjmritics  carried  nvvi  by  it,"  whate\er  that 
sentence  tnay  mean.  From  li  it  o\-erfiinvs  into  C,  ascending 
in  streams  through  a  perforated  pipe  and  a  peiforated  floor, 
through  water,  to  rcmo\-e  any  alcohol  nieclianieally  carried 
over,  and  then  through  1),  I).  I),  1),  provided  also  with 
perforated  pipes  and  perforated  floors,  and  tilled  with  pieces 
of  glass,  where  it  is  treated  with  strong  siil]iliuric  acid.  Then 
on  to  K,  where  it  encounters  a  solution  of  soda  (the  marble 
business,  I  presume,  not  being  found  to  answer),  and  finally 
into  the  reser\oir  K,  from  which  it  is  ]inmped  back  to  the 
vat  A.  During  the  operation  the  sulphuric  acid  is  moved 
upwards  successively  from  the  lower  to  the  upper  vessels  1), 
but  it  has  to  be  bucketed  up  in  jugs,  an  operation  which  is 
neither  neat  nor  handy.  1  should  mention  that  the  dilute 
spirit  ill  .V  is  made  alkaline  ill  order  to  resiuify  any 
aldehyde  that  may  be  present. 

One  of  the  chief  objections  to  this  ]irocess  is  that  it  is 
very  slow.  Something  like  -i^i  hours  at  least  is  required  for 
the  imrilieation  of  the  alcohol.  .\t  the  beginning  the  oil  is 
largely  contaminated  with  fusel  oil,  but  as  the  opeiatiou 
goes  on  it  takes  out  less  and  less,  and  yet  has  to  go  thriingh 
the  same  process  of  regeneration.  It  is  like  washing  out 
completely  a  voluminous  precipitate,  and  then  having  to 
boil  down  all  the  endless  wash  waters.  Kvery  cliemist 
knows  what  a  ghastly  operation  this  is.  I  say  nothing  of 
the  bucketing  up  of  the  sulphuric  acid,  but  after  what  I  have 
said  about   perforated  false  bottoms,    it    may   be   doubted 


whether  the  distribution  in  the  vessels  D,  D,  D,  D,  is  very 
effective. 

In  I8S7  Howlck  atlemplcd  to  meet  these  ilitVicnIlies  by 
the  constrnction  of  an  apparatus  which  should  be  perfectly 
methoilical  in  its  action,  and  yet  free  from  the  olijcetious  lo 
Hang  and  Kntlin's,  ISWl.  His  a|iparatns  is  based  on  the 
principle  that  if  we  take  a  fairly  inliiuatc  mixture  of  dilute 
alcohol  (or  water)  and  hydrocarbon  oil,  and  pour  it  on  a 
tilter  wetted  with  oil,  it  is  only  the  oil  which  jiasscs  through, 
leiiving  the  dilute  alcohol  behind,  while  if  the  mixture  is 
poured  on  to  a  tilter  iirevionsly  wetted  with  ilibile  alcohol 
(or  water)  only  the  dilute  alcohol  will  pass  ihrongh,  leaving 
the  oil  bchiiul. 

The  ariangcnicut  is  shown  iliiij/nimmdlirKll;/  in  I'"ig.  G.  It 
consists  of  a  scries  of  cylinders,  all  |ircciscly  similar,  eon- 
necteil  together  as  shown.  Kach  is  provided  at  the  top  and 
at  the  bottom  with  a  tilter  K,  K'.  These  are  supported  by 
perforated  metal  plates,  not  for  the  purpose  of  ilistribntioii, 
liiit  simply  as  supports.  These  vessels  are  tilled  about  one- 
third  with  water  or  purified  dilute  alcohol  (this  wets  the 
lower  filter),  and  are  then  tilled  up  with  the  hydrocarbon 
oil  (this  greases  the  top  lilter).  The  outlet  cock  I)  for  the 
oil  being  closed,  and  the  outlet  cock  V  for  the  spirit  being 
open,  the  dilute  spirit  is  pumiicd  in,  by  means  of  the  pump  S, 
through  the  roses  ,\,  placed  horizontally,  so  as  to  give  a 
rotary  motion  to  the  contents  of  the  cylinder.  Under  these 
circumstances  a  species  of  emulsion  is  formed,  which,  being 
somewhat  heavier  than  the  oil,  slowly  descends  until  it 
reaches  the  bottom  tilter,  where  it  is  seiiarateil  into  the 
dilute  alcohol,  which  passes  through,  and  the  oil,  which 
rises  to  rejoin  the  layer  of  oil  above.  The  same  process 
takes  place  in  each  successive  cylinder,  and  thus  the  spirit, 
coming  in  contact  with  oil  always  purer  and  purer,  issues  in 
a  constant  stream  at  F,  deprived  of  all  those  impurities 
which  the  oil  is  capable  of  absorbing.  As  in  Rang  and 
KntHu's  18HG  proposal,  it  is  necessary  occasionally  to  dis- 
place the  oil  in  the  ojiposite  direction.  To  do  this  the  spirit 
pump  is  stopped,  and  the  oil  ])uiup  O  set  to  work,  the  cock  F 
being  closed  and  the  cock  1)  open.  The  upper  filters 
then  come  into  play,  and  prevent  any  of  the  dilute  alcohol 
being  carried  over  ineclianically  by  the  oil.  In  order  to 
make  sure  that  the  two  liquids  shall  only  travel  in  the  pre- 
scribed direction,  back-pressure  valves,  (',(',  C,  are  intro- 
duced. The  oil  is  regenerated  by  simjily  blowing  through 
it  a  CHiTent  of  steam,  which  carries  off  the  whole  of  tlie  fusel 
oil.  This  can  be  condensed  and  collected.  As  there  is  a 
strong  demand  for  fusel  oil  at  a  jirice  higher  than  the  price 
of  spirit,  this  is  a  decided  advantage  over  the  destruction  of 
the  fusel  oil  by  means  of  sulphuric  acid. 

The  oil  employed  is  one  which  boils  at  or  about  the 
boiling  point  of  niercurv,  so  that  there  is  no  danger  of  any 
being  vaporised  with  the  spirit.  It  is  perfectly  destitute  of 
taste  or  smell.  It  dissolves  fusel  oil  with  the  greatest  ease, 
and  is,  therefore,  well  fitted  for  its  removal ;  and  I  believe 
that  this  process  is  a  good  cue  for  the  removal  of  fusel  oil. 

The  advantage  of  Kowick's  apparatus  is  that  it  permits  a 
far  greater  subdivision  of  the  oil,  and  therefore  more 
intimate  contact  without  any  danger  of  the  oil  being 
niechanieally  carried  along  in  the  stream  of  spirit,  or  the 
spirit  in  that  of  the  oil.  It  is,  moreover,  perfectly  methodical 
and  continuous  in  its  action,  and,  in  consequence,  the  oil  is 
always  charged  to  the  fullest  extent  with  impurities,  and 
there  is  no  oil  weak  in  impurities  to  treat,  as  in  the  latest 
liang  and  liutiin.  Kven  with  the  IJowick  ajiparatns  it  is 
not  advisable  to  go  too  far  in  the  subdivision.  If  the 
particles  of  oil  are  more  minute  than  the  pores  of  the  paper 
they  w  ill  go  through  ;  just  as  milk  docs.  Hut  if  the  pressure 
and  the  size  of  the  openings  in  the  roses  are  properly 
adjusted,  very  great  subdivision  may  be  attained,  with 
complete  separation  by  the  filters. 

Whatever  apparatus  is  used,  the  result  in  the  end  must 
be  the  same.  If  you  go  on  treating  dilute  spirit  with 
hydrocarbon  oil  long  enough,  you  will  end  by  remo\ing  all 
that  the  hydrocarbons  will  remove.  It  is  simply  a  question 
of  employing  an  apparatus  which  will  do  it,  most  economically 
and  in  the  shortest  time. 

As  to  the  efficiency  of  the  hydrocarbon  process,  it  is  clear 
that  if  the  impurities  are  more  soluble  in  the  hydrocarbon 


444 


THE  JOUBNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTEY.       [June  29, 1889. 


than  in  the  dilute  spiiit,  they  will  be  removed.     If  more 
soluble  in  the  spiiit  than  in  the  oil  they  will  not  be. 

Now,  aldehyde  is  not  an  uufrequent  constituent  of  crude 
spirit.  All  the  patentees  claim  more  or  less  that  the  hydro- 
carbon process  gets  out  tlie  aldehyde.  But  aldehyde  is 
perfectly  insoluble  in  the  hydrocarbon  oil,  while  it  is  soluble 
in  all  proportions  in  W4iter  and  alcohol.  Therefore  the 
In-drocarbon  process  cannot  remo\e  it.  Bang  and  Rnifin 
niake  their  dilute  spirit  alkaline  in  order  to  resinify  the 
aldehyde,  but  the  resiuification  is  accompanied  by  the 
formation  of  some  volatile  body  of  very  puntrent  smell,  so 
that  the  remedy  is  as  bad  as  the  disease. 

As  the  alcohol  is  employed  in  a  dilute  form,  it  is  necessary 
in  any  case  to  pass  it  through  a  rectifying  still  in  order  to 
remove  the  water.  As  the  aldehyde  is  very  volatile  it  comes 
over  first,  and  that  will  be  the  best  way  of  getting  rid 
of  it. 

Speakiug  generally,  I  t)iiid<  the  hydrocarbon  process  is 
a  distinct  advance  on  the  charcoal  process.  It  removes 
the  fusel  oil  most  effectually.  Owing  to  the  presence 
of  aldehyde,  and  some  very  volatile  ethers  possibly,  not 
removed  by  the  hydrocarbon,  there  will  still  be  some 
"  heads  "  to  reject,  but  spirit  purified  by  the  hydrocarbon 
process  is  almost  entirely  free  from  tails.  Whether  it  will 
be  possible  to  devise  any  process  which  shall  be  capable  of 
removing  every  possible  impurity  from  commercial  alcohol 
without  the  aid  of  the  rectifying  still,  I  may  be  permitted  to 
doubt. 

Discu.ssiox. 

Mr.  B.  P'.  K.  Newi.ands  saiil  that  he  had  devoted  con- 
siderable time  and  attention  to  the  two  processes  described 
by  Dr.  Squire.     He  had  had  an  opportunity  of  seeing  the 
Bowick  process  at  work  at  Vanxhall,  and  he  had  recently 
spent  a  week  at  Paris  in  examining  the  Bang  and  Kufbu 
process.     The  Bowick   jirocess  was  being  worked  on  luily 
a  small   scale;  but   by  tlie   Bang  and  Kuffiu   method  some 
10,000  litres  of  alcohol   were  being  treated   daily,  and  the 
process  worked  well.     He    had   taken    samples    at  various 
stages  of  the  process,  and  having  examined  them  carefully 
had   come   to   the   conclusion   that   the   Bang   and    Kuffiu 
process  produced  alcohol  quite  equal  to  the  best  charcoal 
spirit.     It  was   true  that   petrcileum  luid  little  or  no  solvent 
action  on  aldehyde  ;  but  by  boiling  the  alcohol  and  passing 
the  vapours   through  a   condenser   surrounded  by  water  at 
such  a  temperature   that  while   tlie   alcohol  was  condensed 
the  aldehyde   passed  over,  the  head  .of  the   impurities  was 
caught   before   commencing   the   petroleum   treatment.     A 
full  consideration  of   the   matter  had   convinced  him  that 
petroleum  by  itself  would  be  of  but  little  use.     It  must  be 
worked  concurrently  with  some  other  process,  as  at  Paris, 
for  removing  the  aldehyde  and  ethers,  and  at   jiresent  he 
knew  of  no  method  other  than  distillation   suitable  for  that 
purpose.     If,  however,  the  Excise  authorities  in  this  country 
would  allow  petroleum  to  lie  employed  on  a  commercial  scale 
in   the   distillery    these   processes   might  probably   have   a 
future  before  them,  seeing  tliat  for  purifying  certain  kinds 
of  spirit,  such  as  those  produced  from  beet  molasses,  they 
would  appear  to  be  specially  suitable.     However,  until  the 
Kxcise    authorities    allowed   greater   freedom   of    action   it 
would,  he  feared,  be   impossible  to  carry  out  any  petroleum 
jiroeess    in   England   in  a  distillery.     In  the  meantime,  so 
far    as    this    coiuitry    was    concerned,  the    processes    would 
have  to  remain  in  their  present  experimental  position. 


(glasgoU)  anti  ^rottieil)  ^etti'on. 


Chairman :  R.  E.  Tatlock. 

IT       TT-      r,    ■.„..,    fE.  C.C.Stanford. 

Ean.  Vice-Chavmen  ;  ^gj^  j_  >;eJiso,i  Cuthbert.son. 


Cummittee  : 


J.  Addie. 
G.  Beilby. 
W.  Boyd. 
A.  Crum  Brown. 
J.  Christie. 
W.  S.  Curphey. 
W.  Dittmar. 
D.  B.  Dott. 


R.  Irvine. 
T.  P.  Miller. 
E.  J.  Mills. 
J.  M.  Milne. 
T.  L.  Patterson. 
J.  Paitison. 
D.  R.  Sleuart. 
A.  Whitelaw. 


Hon.  Treasurer  :  W.  J.  Chrystal. 

Hon.  Local  Secretary  : 

G.  G.  Henderson.  Chemical  L.alioratory,  University  of  Glasgow. 


Notices  ot  Papers  and  Communications  for  the  Meetings  to  be 
sent  to  the  Local  Secretary. 


The  liisl  Meetiiiii  of  Ihc  Sicssinii  was  held  in  the  Societies' 
Itooms,  '207,  Biith  .Street,  Gla.you-,  on  Tuesday,  ith 
June  1889. 


MR.   E.   C.   C.    ST.\.NFORD   IN   THE   CTHIU. 


REFRACTORY  GOLD  ORES. 

BY   J.    HOLMS    POLLOK,    li.sC,    UNIVERSITY    OF    GLASGOW. 

In  dealing  with  gold  quartz  the  first  point  of  interest  is  the 
character  of  the  quartz,  as  this  has  a  very  important 
bearing  on  the  best  nianner  ot  treatment.  Quartz  can  be 
more  or  less  divided  int<i  three  gi-oups  according  to  its 
behaviour  on  treatment,  viz.,  free-milling ;  float,  tine,  or 
rusty  ;  and  refractiiry  ipiartz.  In  free-milling  (piartz  the 
gold  exists  in  a  coarse  granular  condition  scattered  through- 
out the  body  of  the  ipiartz,  which  generally  consists  of 
pretty  pure  silica  with  little  oxide  of  iron  or  sulphides, 
though  the  presence  of  these  in  moderate  quantity  is  not 
necessarily  detrimental  so  long  as  the  gold  is  in  a  coarse 
or  granular  state.  With  these  the  miner  has  no  difficulty, 
all  he  has  to  do  is  to  ernsli  and  amalgamate  in  the  ordinary 
manner  with  the  stamp  battery,  and  collect  the  gold  by 
riffles  aud  amalgamated  copper  plates,  a  very  large  pro- 
portion of  the  gold  present  being  readily  secured.  This  is 
the  gooil  old  style  of  quartz  that  used  to  be  obtained 
plentifully  in  Victoria  and  C^alifornia.  Of  this  class  of  ore 
I  have  few  specimens,  as  it  is  of  little  interest  to  me ;  for 
when  people  can  treat  their  ores  without  difficulty,  they 
do  not  take  the  trouble  to  send  samples  to  be  tested  by 
new  processes.  However,  I  have  here  a  s]iecimen  from 
Queensland  in  which  you  will  see  the  little  specks  of  gold 
without  difficulty. 

In  rusty,  float-,  or  fine-gold  quartzes,  though  there  is  not 
much  pyrites  or  other  sulphides  present,  there  is  much  loss 
in  working,  for  the  gold  is  in  a  finely  divided  state  and 
disseminated  through  the  iiuartz.  AVheu  these  ores  are 
subjected  to  the  ordinary  process  of  crushing  and  amalga- 
mation, the  loss  of  gold  is  very  great  indeed,  the  fine  gold 
being  carried  away  by  the  water  along  with  the  quartz,  and 
going  over  in  the  tailings.  In  some  cases,  when  the  gold 
is  very  fine,  much  of  it  does  not  e\en  remain  in  the  tailings, 
but  passes  away  in  the  sludges,  and  is  irreparably  lost. 
From  investigation,  I  am  inclined  to  think  that  these  ores 
were  originally  of  the  refractory  type,  the  iron  being  in  the 
form  of  sulphide,  with  the  gold,  as  it   were,  alloyed  with  it. 
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or  i)crliiips  the  gold  itsrlf  existiii<;  as  sulphide,  niiil  that 
siilis<'<|iu'mly  h\  piTc'ohitiou  (if  w.itvr  tlic  pvriti's  was 
wcalhririt  and  coiiMrtrd  iiiti>  liyihatid  iixidi-  of  iron, 
U'Hviii^  the  poM  in  an  exeessively  (ine  state  of  division 
throufrhout  this  oxide.  It  you  eiusli  these  (juaitzes, 
and  ailenipt  to  eoneenlnite  them  hy  washiufj,  you  tiu<l  that 
the  iron  oxide,  heeause  of  its  softness,  eriishes  very  tinely, 
and  tlu-n  tlie  water  earries  this  tine  oxide  o\'er;  if  the  oxide 
is  allowed  to  deposit  and  then  assayed,  it  jfives  more  *^iiUl 
thuii  the  heavy  ]>orti(ms  renniinin*;  heliind.  Then  a«;ain, 
those  quartzes  aiv  usually  vesieular,  and  often  eontain 
ferrous  oxide,  and  lastly  tlie  veins  eomposed  of  tlicm 
usually  pass  into  pyrites  quartz  at  greater  depth,  all  whieli 
p4Unts  to  the  supposition  that  they  were  formerl\'  of  the 
refnietory  type.  Of  eourse  no  exaet  line  ean  he  drawn 
hetween  these  tioat  or  rusty  ores  and  the  free-millin;^  or 
eourse  gold  ipuirtzes,  for  the  float  {told  ipiartzes  usually 
rontain  «  eoiisidenihle  ])ro]iortion  of  the  p)ld  eoarse  enoufrh 
to  hi- saved  hy  the  ordinary  methods;  and  as  miners  iieviT 
like  to  talk  of  the  pold  tliey  rfo  nol  i/i'f,  they  very  much 
prefer  to  eall  these  "too  free  milling"  ores  if  they  ean  get  any 
protitaltle  return.  Tin-  importance  of  this  may  he  judgi'il 
when  1  sav  that  in  the  Ti-ansvaal,  ^vliere  almost  all  the  ores 
at  jiresent  worked  are  of  this  type,  the  giild  lost  is  usually 
as  much  as  that  saved,  and  large  (pnuitities  of  ^'alual^le 
tailings  have  now  aeeumnlated.  .\t  the  !<heba  Mine,  the 
tailings  assay  about  2\  oz.  of  gold  per  ton,  while  at  the 
Wenimer  and  Jumper  .Mines  there  are  tailings  assaying 
ii's]>eetively  It  oz.  and  4  oz.  per  ton,  wliile  of  tailings  of 
about  1  oz.  there  is  any  quantity.  In  New  Zealand  the 
state  of  affairs  is  even  worse,  or  better  for  those  who  ean 
extract  the  gold.  There  the  loss  owing  to  tioat  or  tine  gold 
is  so  great  tliat  in  many  cases  rich  ores  will  not  pay  tlie 
working.  I  know  of  one  ore  w  iiieh  assayed  5  oz.  \wr  ton, 
but  when  treated  in  London  by  anuilgamation,  it  only  yielded 
1  oz.,  and  I  may  add  that  in  this  ease  the  gold  was  so  exces- 
sively tine  that  little  of  it  remained  in  the  tailings,  the  bulk 
of  it  going  off  in  the  sludges,  and  being  thus  irreparably  lost ; 
but  when  this  sample  was  treated  by  hydraulic  cblorination 
it  vielded  4:|  oz.  (tf  gold  pi-r  ton.  .\notlier  jioint  of  interest  in 
New  Zealand  ores,  more  ]iartieularly  in  the  .\uekland  district, 
is  that  they  often  contain  a  large  proportion  of  silver  as 
well  as  gold,  which  makes  the  working  of  these  ores 
exceptionally  profitable.  It  is  quite  possible  that  the 
excessively  "  Hoaty  "  character  of  the  gold  may  in  no  small 
degree  be  caused  by  this  silver,  fo,r,  as  is  well  known,  silver 
is  very  ditfieult  to  concentrate,  and  were  the  gold  associated 
with  it,  one  could  easily  understand  how  it  might  be  ean'ied 
away,  besides  which  the  sulphiile  or  chloride  of  silver 
would  envelop  the  gold,  and  prevent  its  amalgamation. 
In  the  United  States  of  .\merica,  British  Columbia,  and 
elsewhere,  there  is  also  much  loss  owing  to  fine  gold. 

Next  we  have  the  truly  refractory  quartz,  which  is  quartz 
associated  with  nuich  iron  pyrites  or  other  sulphi<les,  but 
usually  with  iron  or  arsenical  pyrites.  Many  of  these 
cannot  be  worked  at  all  by  anuilgamation,  for  not  only 
does  anialgamation  fail  to  extract  the  gold,  but  the  mercury 
is  itself  fouled  and  carried  away.  These  refractory  ores  are 
often  solid  jiyrites,  and  eontain  no  amalgamable  gold 
whatever;  at  other  times  they  eont;iin  a  certain  propor- 
tion of  the  gold  in  a  coarse  and  :imalgainable  form,  and  I 
Ii:i\'e  found  this  to  be  most  frequently  the  case  when  they 
are  not  soliil  pyrites,  but  quartzes  with  a  consideiable  pro- 
)H)rtion  of  pyrites  present.  I  have  selilom  fcmnd  ores  of  this 
class  to  contain  nnich  float  or  fine  gohl,  and  ibis  Inis  a  very 
important  liearing  on  their  ec(uuMnie:il  woi-king,  for  these 
ores,  which  ar»*  an  admixture  of  (juartz  and  jtyrites,  can  be 
crushed  and  concentrated  bi-fore  trc:itment  with  little  or  no 
loss,  ])ractically  thi*  whole  of  tlie  gold,  both  coarse  and  that 
contained  in  the  pyriti-s,  being  found  in  the  concentrates. 
Ill  this  way  the  cost  of  working  is  greatly  reduced,  for  in 
place  of  having  to  chlorinate  the  whole  Imlk  of  the  stone, 
you  have  only  to  treat  the  concentrates  obtained.  It  is  ore 
of  this  class  which  is  to  be  found  in  Wales,  and  owing 
to  the  cheapness  of  operating  in  this  way,  comparatively 
poor  ores  may,  in  my  opinitm,  be  made  to  yield  a  iiandsome 
profit.  1  have  here  a  specimen  of  rock  impregnated  with 
pvrites,  which  assays  only  3  dwt.  of  gold  per  ton,  but  by 
crushing  and  couccntrating  by  jigging,  10  tons  of  ore  yield 


1  ton  of  concentrates,  assaying  Ij-  oz.  of  gold  per  ton, 
besides  copper  and  siher,  and  if  desired,  by  finer  crushing 
and  more  careful  concentration,  'M)  tons  of  stoiu'  may  be 
made  to  yield  I  ton  of  concentrates,  assaying  about  :!  oz. 
of  gold  per  ton,  besides  copjiev  and  siher,  and  these 
eoneentiates  may  then  readily  be  worked  by  liydraulie 
cblorination,  which  .secures  ]iiactically  the  whole  of  the  gold, 
silver,  and  copper  present,     ^^'itll  this  system   of  treatment 

1  sluill  not  be  surprised  if  AVales  becomes  a  \ery  profitable 
field  for  gold-mining  enterprise,  and  eert;iinly  the  discovery 
of  gold  in  Wales  offers  great  f;u'ilities  for  thoroughly 
testing  new  melluiils  of  treating  refractory  ores. 

In  (^lU'cnsIaml  there  are  largt' quantities  of  rich  auriferous 
Jiyrites  which  also  contain  consiilerable  ipiantities  of  copper 
easily  extracted  along  with  the  gold.  I  have  here  two 
specimens,    the    one    from    Havenswood    Mine    containing 

2  oz.  gold,  2  oz.  5  dwt.  silver  jier  ton,  and  4  per  cent, 
copper ;  the  other,  from  Hethanga  Mine,  containing 
2  oz.  14  dwt.  gold,  1  oz.  10  dwt.  silver  per  ton,  and  3'1  per 
cent,  copper.  In  the  Transv;ial,  as  1  ha\e  already  exi>lainetl, 
the  ores  ;it  juvseiit  worked  are  for  the  most  part  of  the 
tioat  gold  character,  but  there  ;ilso  \'ast  quantities  of 
auriferous  iron  and  arsenical  iiyrites  which  have  not  as  yet 
been  touelied,  except  in  a  few  cases,  for  the  very  good 
reason  that  the  gold  cannot  be  extracted  hy  amalgama- 
tion, and  mines  of  this  class  which  have  been  opened  up 
have  in  almost  every  case  been  subsequently  ahandoiie<l, 
though  I  know  of  one  that  is  still  lingering  in  a  precarious 
condition.  There  they  lune  arsenical  pyrites  assaying  about 
2  oz.  of  gold  per  ton,  but  they  cannot  get  enough  out  to 
make  it  pay,  extracting  as  they  do  only  about  6  or  7  dwt. 

To  treat  ores  by  hydraulic  chlorination  the  ore  is  first 
crushed  to  about  the  fineness  of  fine  sand,  that  is,  to  a 
fineness  which  would  pass  through  wire  gauze  of  about 
25  mesh  to  the  linear  inch,  and  it  is  very  desirable  in 
crushing  the  quartz  to  use  machinery  which  will  produce  as 
little  fine  dust  as  possible,  otherwise  the  filter  is  apt  to  get 
cliokeil  in  the  subsequent  operations.  After  crushing,  the 
ore  is  when  necessary  roasted,  the  object  of  which  is  to 
remove  the  sulphur  and  con^'ert  the  iron  into  anhydrous 
ferric  oxide,  in  which  state  it  is  not  acted  on  by  chlorine, 
and  to  leave  the  ore  in  a  porous  or  sponge-like  condition. 
With  float  gold  quartzes  it  is  often  cpiite  unnecessary  to  roast. 
I  have  here  a  number  that  will  chlorinate  just  as  well  w  ithout 
roasting,  viz.,  Sheba  tailings,  Keliance  reef  quartz,  Dutch 
(luiana  quartz,  and  concentrated  river  sand  from  Assam. 
On  the  other  liand  it  is  often  desirable  to  roast  float  gold 
ores  thniigh  they  may  eontain  no  pyrites,  for  if  the  iron 
oxide  be  hydraled  the  chlorine  acts  on  it,  and  either  you 
must  add  more  chlorine  or  roast,  whichever  is  the  most 
economical  under  the  circumstances.  With  pyrites  ores 
roasting  is  at  all  times  absolutely  indispensable,  and  I 
venture  to  assert  that  there  is  no  other  chemical  process 
that  could  successfully  deal  with  these  ores  without  roasting. 
When  copper,  lead,  zinc,  &c.,  are  present  in  the  pyrites,  a 
small  proportion  of  salt  is  added  iu  the  roasting  so  as  to 
chlorinate  these  metals  in  the  furnace,  and  thus  prevent 
tliem  consuming  chlorine  in  the  subsequent  operation,  for 
though  anhydrous  ferric  oxide  is  not  affected  by  chlorine 
the  oxides  of  these  metals  are  readily  dissolved.  For  the 
purpose  of  roasting  any  suitable  furnace  may  be  used, 
])rovided  always  that  the  ore  is  kept  well  mixed  and  the 
heat  is  regular  and  does  not  lise  much  abo\e  a  dull  red. 
Perhaps  the  revolving  furnace  is  the  best  for  economical 
working,  but  those  used  by  the  Tharsis  Copper  Company 
for  calcining  copper  ores  are  pei-fectly  suitable. 

.Vfter  tJie  ore  is  properly  roasted  it  is  allowed  to  cool,  or 
partially  cool,  and  placed  in  revolving  cylinders  in  charges 
of  about  1]-  tons  at  a  time  with  about  1  jier  cent,  of  bleaching 
powder,  and  l.\  per  cent,  of  bisuljthate  of  soda,  these  being 
added  the  one  before  the  other  and  after  the  ore  to  prevent 
the  liberation  of  chlorine  before  revolving  the  cylinder.  As 
soon  as  the  ore  and  reagents  are  placed  in  the  cylinder  the 
cover  is  screwed  over  the  charging  aperture  and  the  valve 
on  the  hydraulic  supply  pipe  opened,  when  water  rushes 
in  frfiin  the  accumulator  or  pump,  the  air  escaping  from  the 
cylinder  by  a  valve  placed  on  the  top  for  that  ])urpose. 
VVhen  the'  cylinder  is  full  the  air  escape  is  closed  and  the 
cylinder   revolved,    the   accumulator   or   pump   exerting  a 
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steady  pressure  throughout  the  wliole  operation.  The 
hydraulic  pipe  does  not  interfere  with  the  rotation  of  the 
eviiuder  as  it  ])asses  throuf;h  tlie  centre  of  rotation,  to  oue 
end  of  which  it  is  coiniccted  by  a  packiuc;  box  tliat  keeps 
the  pipe  perfectly  ti^^'ht.  but  leaves  the  cylinder  free  to 
revolve.  Inside  the  hydraidic  supply  pipe  and  immediately 
beyond  the  packiuf:  box  is  placed  an  automatic  rubber 
valve  which  is  uuidc  like  a  cone  slit  at  the  top  and  placed 
pointing  into  the  cylinder ;  through  this  the  water  can  enter 
fre.'ly,  but  it  prevents  ore  and  solution  from  findinj;  its  way 
out  of  the  cylinder  into  the  pipe.  Tlie  object  of  removing 
the  air  from  the  cylinder  is  that  any  air  present  acts 
detrimentally  iu  absorbing  part  of  the  chlorine,  and  this 
chlorine  not  being  in  solution  is  utterly  valueless  for  the 
purpose  of  chlorinating  gold.  It  is  quite  a  mistake  to 
think  that  by  pumping  more  air  into  the  cylinder  the 
amount  of  this  useless  excess  of  cidorine  would  be  in  any 
way  diminished,  for,  as  is  well  known,  by  Dalton's  law  one 
gas  is  a  vacuum  to  every  other  gas.  If  you  have  a  given 
volume  of  air  with  a  quantity  of  chlorine  diffused  through 
it,  you  might  ]nimp  in  more  air  luitil  yo\i  burst  the  con- 
taining vessel,  Init  you  would  never  liquefy  a  single  drop  of 
that  useless  cidorine  or  drive  it  into  solution,  for  though  the 
liquefying  point  of  chlorine  is  about  60  lb.  per  square  inch, 
it  must  be  remembered  that  that  only  means  that  chlorine 
liquefies  when  the  pressure  of  its  own  vapour  is  60  lb.  and 
not  when  other  gases  with  which  it  happens  to  be  mixed 
are  at  60  lb.  By  use  of  hydraulic  pressure  the  whole  of 
the  cidorine  present  is  retained  in  solution,  and  the  high 
pressure  rapidly  forces  this  strong  chlorinating  liquid  into  the 
pores  of  the  ore.  When  tlu'  clilorinatiou  is  completed  the 
hydraidic  pressiu'e  is  shut  otf,  the  excess  of  chlorine  lilowu 
out,  and  the  ore  and  solution  discluirged  on  a  suitable  filter, 
the  liquid  being  rajiidly  filtered  through  and  delivered  into 
tanks  by  means  similar  to  those  practised  for  many  years 
in  most  gold  and  silver  works  in  America,  aud  fully 
described  in  Eglestou's  book  on  gold  and  many  earlier 
publications  ;  or  if  preferred  the  filtration  may  be  accelerated 
bv  means  of  a  vacuum  pump,  as  is  done  in  many  alkali 
works  in  this  country  (first  patented  by  Spencer  in  U.S.A., 
4th  June  1867).  For  practical  working,  however,  I  prefer 
the  American  ]dan  of  using  a  steam  ejector.  The  gold  is 
then  precipitated  in  the  tanks  in  which  the  solution  is 
collected,  by  means  of  ferrous  sulphate  or  other  suitable 
precipitant.  After  settling  for  1*J  hours  the  clear  liquor  is 
run  off  through  charcoal  filters,  which  serve  to  arrest  any 
gold  that  has  not  completely  settled  ;  then  more  liquors  can 
be  run  into  the  tanks,  and  these  iu  their  turn  precipitated  on 
the  top  of  the  last,  and  so  on  until  sutficient  precipitate  has 
accumulated,  when  it  is  collected,  dried,  and  fused.  In  like 
manner  the  charcoal  filters  are  occasionally  cleaned  out,  the 
charcoal  being  burned  and  the  contained  gold  collected. 

When  ores  contain  copi>cr,  silver,  lead,  zinc,  or  lime  ;  or 
if  vou  have  complex  ores  ])artly  fi(iat  and  partly  coarse  gold, 
or  partly  pyrites  gold  and  partly  coarse  gold,  various 
modifications  are  introduced  for  the  most  economical  treat- 
ment of  these,  but  time  will  not  permit  my  entering  into 
detail.  I  may  add  that  recently  I  have  made  a  number  of 
improvements  in  the  process  which  greatly  add  to  the  ease 
in  working,  aiul  which  make  our  machinery  cheaper,  lighter, 
and  if  possible  uuu-c  simple,  and  I  have  now  made  the 
process  applicable  to  the  few  ores  with  which  I  had 
formerly  some  difficulty.  Needless  to  relate  these  improve- 
ments are  or  will  be  secured  bv'  patents. 

I  think  I  am  within  the  mark  in  stating  that  at  the 
present  moment  I  can  treat  almost  any  ore  in  existence 
at  a  cost  of  about  6s.  Gd.  per  t(ui  in  Glasgow,  guaranteeing 
an  extraction  of  9o  per  cent,  of  the  gold  present. 

Discussion. 

Mr.  Ellis  said  he  woidd  like  to  ask  Mr.  Pollok  how 
much  chlorine  there  was  in  tlie  liquor  after  it  came  away 
from  the  cylinder  ;  what  amount  of  sulphate  of  iron  was 
used  for  ju-ccipitation,  and  what  quantity  of  ore  wa.s  put 
itito  the  cylinder  ? 

Mr.  KoTTENBURG  flskcd  what  was  the  proportion  of 
liquid  to  ore  in  the  cylinder;  what  time  the  filtration  took  ; 
what  weight  of  ore  had  been  jjractically  treated  ;  and  what 
would  be  the  cost  of  roasting  the  ore  in  the  Traus\aal ':! 


Mr.  RoDGKR  said  that  Mr.  Pollok  had  stated  that 
6s.  6d.  per  ton  of  ore  was  the  total  cost  of  treatment.  That, 
he  presumed,  referred  to  quartz  ores  ouly,  for  it  would  be 
impossible  to  roast  refractory  ores  for  that  sum. 

ilr.  Plwfair  .said  the  ores  that  derived  their  value  from 
the  gold  were  mostly  free-milling  ores,  aud  there  was  no 
difliculty  in  treating  these,  but  it  was  different  with  the 
refractorv  ores,  because  they  sometimes  contained  a  larger 
value  of  silver  than  gold.  He  would  like  Mr.  Pollok  to 
have  gone  further  into  that  matter  in  his  paper.  ^\'ould 
Jlr.  Pollok  say  if  he  had  ever  tried  manganese  ores  ? 

The  C'HAiRM.iX  said  that  the  next  generation  would 
probably  see  a  large  development  in  wet  processes,  not 
only  for  gold,  but  other  precious  metals.  He  could  not 
uuderstaiul  how  it  was  possible  to  extract  the  gold  from 
the  ore  properly  by  amalgamation. 

Mr.  Pollok,  in  reply  to  Mr.  Ellis,  said  that  roughly 
speaking  there  was  about  half  the  chlorine  left  in  the  liquor 
after  it  came  from  the  cylinder,  that  about  1  per  cent, 
of  sidphate  of  iron  was  used  for  ])recipitation,  and  that 
about  1^  tons  of  ore  were  put  into  the  cylinder  at  a  time. 
In  reply  to  Jlr.  Kottenburg  he  stated  tliat  there  were  about 
equal  volumes  of  liquid  and  of  solid  in  the  cylinder.  The 
total  amoiuit  of  liquor  used  for  each  charge,  including 
washing,  was  about  40  cubic  feet,  and  the  volume  of  loose 
ore  thrown  into  the  cylinder  was  25  to  30  cubic  feet.  The 
time  for  filtration,  if  the  ore  was  not  too  finely  crushed,  was 
about  half  an  hour.  Al  out  Ij  cvvt.  had  been  practically 
treated,  and  of  a  hea\v  ore  about  2  cwt.  at  a  single  charge. 
The  cost  of  treating  the  ore  in  the  Transvaal  he  thought 
would  be  from  20s.  to  24s.  per  ton. 

As  to  the  charge  of  6s.  6d.  per  ton  for  treatment  in 
Gla.sgow,  one  point  had  to  be  taken  into  consideration 
in  that  comiexiou.  There  the  sulphur  could  be  sold,  but 
abroad  the  sulphur  could  be  burnt  off  in  the  open  ail  with- 
out any  ^erious  trouble  from  the  authorities,  and  accordingly 
they  were  roasted  in  open  hearths  at  a  \erv  low  cost. 
Keplyiug  to  Mr.  Playfair,  he  said  he  had  used  the  usuid 
processes  for  the  extraction  of  silver,  and  ha<l  iu)t  had  an 
opportunity  of  trying  manganese  ores.  He  had  not  found 
it  to  be  the  case  that  refractory  ores  gcncnilly  contained 
more  value  in  silver  than  in  gold. 


A  SHORT  At'CorXT  OF  THE  OPirM  INDUSTRY 
IN  THE  N.W.  PKUVINCES  AND  OUDH. 

BY    P.  A.  WEIIi,  JI.B. 

At  the  request  of  the  Secretaiy  I  have  compiled,  for  the 
infornuition  of  the  Section,  the  follcnving  notes,  the  greater 
])art  of  the  material  of  which  already  exists  on  record,  for 
the  most  part,  however,  in  the  official  publications  of  the 
Governments  of  ISengal  anil  of  India,  which  are  not  perhaps 
within  reach  of  many  in  this  country. 

The  opium  poppy  is  a  native  of  Asia  Minor,  but  having 
been  so  long  and  generally  cidtivated  in  Europe  and  parts 
of  Asia,  it  is  now  naturalised  less  or  m<ue  iu  many  different 
countries.  The  precise  date  of  its  introduction  to  India  is 
uidtnown,  but  it  can  be  traced  as  far  back  as  the  16th 
eenturv,  during  the  latter  half  of  which  the  jiroduee  of  the 
opium  monopoly  in  the  sarkars  of  Allahabad  and  in 
Ghazipur  was  1,000  chests,  according  to  the  A"in  Akhbar  of 
Abid  Faziil.  It  had  attained  considerable  importance  by 
17K6,  at  which  time  Lord  Coruwallis  wrote  a  minute 
respecting  the  best  method  of  deriving  a  revenue  from 
opium.  It  has  now  been  long  extensively  cultivated  in  the 
Upper  Gangetic  ]ilaiu,  in  ISeliar,  Bundelkliand.  and  Mahva. 
"  The  area  under  poppy  cultivation  in  the  N.W.  Provinces 
and  Oudh  is  scattered  over  38  of  the  49  reveinie  districts 
iu  these  provinces,  and  occupies  more  than  j  million  acres, 
and  necessitates  the  employment  of  no  less  than  2i  millions 
persons  in  the  fields."     F'or  the  Chinese  market  the  opium 
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of  thr  Ki-lmr  ami  Homiivs  ii-ioiioios  is  eoiiiiiuTciiill.v  the  best, 
lis  ln'iii;;  till'  most  iippiovi-d  by  the  t'liiliese,  iihhoiijjh 
qlfiiiiiiilly  it  is  inferior  to  the  Smyrim  ilnijr. 

The  enhi\iilioii  of  opium  in  Iiittia  in  Hi'itish  territory  is  a 
(toxernnient  inomipi)l_v.  exi^tinj;  for  tlie  heiielit  of  the  Im- 
pi-rial  re\enne.  The  Opium  Department  is  for  eimvenit'nee 
administered,  umler  tlie  liieuteiiunt  -  (iovernor  of  Mental, 
by  the  Hoard  of  Hevenue  of  the  Lower  I*rovinees.  Snitor- 
dimite  to  tlie  Hoard  are  the  two  opium  ajxeiits,  eaeli  of  a\  honi 
is  in  ehai'^^e  of  one  of  the  t\M>  oi»ium  a;ieneies.  Oiu-  ()f 
these  is  the  Iteliar  a«:eney,  with  its  lieiidipiartei-s  at  I'atna, 
ami  situatetl  entirely  in  the  Lower  I'ro\  im-es.  The  otlu'r  is 
the  Henares  opium  ageney.  situated  in  the  X.W.  I*rovinees 
and  Dudh.  and  having  its  headquarters  at  (iha/.ipnr,  on  the 
(ianjjes,  about  40  miles  from  Henares.  In  eaeh  atjenev 
there  are  umler  the  ajjent  two  sets  of  ottieials,  the  district 
otfieers  e(»neerned  with  the  prtiiluetion  of  the  raw  material, 
and  the  faetoiy  stall  oeenpied  in  its  mannfaeluri'. 

The  system  of  enlti\ation  at  present  in  foree  in  Kritisli 
territory  is  brietly  as  follows  : — No  poppy  is  allowe<l  to  be 
jrrowii  save  with  the  jtermission  of  (fovernment.  (iovern- 
lueiit  ;;rants  this  pel-mission  to  suitable  eultI\ators  oji 
condition  that  only  a  certain  detinitely  agreed  on  area  of 
land  shall  be  sown  by  eaeh  with  poppy,  and  that  tlie  entire, 
produce  shall  be  made  over  at  the  proper  time  to  the 
ii);ents  of  Cioveriinient  in  exchange  for  its  value  in  cash 
calculated  at  the  rate  (at  present)  of  Us.  5  per  .ser  of  70" 
consistence.  (70^  eonsistenee  opium  is  opium  of  which 
11)0  firms.,  when  dried  at  100' ('.,  yield  70  prms.  residue. 
Opium  of  this  consistence  is  called  standard  opium.) 
I*erniits  or  licenses  to  »xr"ow  pop]ty  are  issued  in  the  i)eriod 
from  AufTUst  to  Oetoher,  at  ivliieh  time  the  ilistrict  otlieers 
meet  the  would-be  cultivators  or  their  a;;cnts  anil  settle 
more  or  less  directly  with  each  the  area  he  is  to  be  allowed 
to  cultivate.  The  experience  of  many  seasons,  as  recorded 
in  the  books  of  his  otKce  foi-  each  locality,  enables  a  district 
otKcer  to  estimate  very  closely  the  averajre  ipiantitv  of 
standard  opium  that  the  particular  area  licensed  to  any 
eiilti\ator  is  likely  to  produee.  In  this  way  the  district 
otHcer  is  able  to  ki'cp  within  the  limits  of  the  qiiantitv  his 
district  has  been  called  on  to  supply,  which  ipiantity  in  turn 
is  based  on  the  indent  .sent  down  by  (lovernnient  to  the 
a>;eiit,  and  by  him  aiiportioned  anioni;  the  districts  tinder 
his  eharije.  At  the  time  of  settlement  the  district  officer 
makes  to  the  cultivator  a  cash  aihance  of  a  certain  per- 
ceiitafie  of  the  value  of  the  ont-tnni  of  standard  opium  that 
the  area  he  has  undertaken  to  cultivate  is  estimated  to 
produee.  For  such  advances,  and  tor  similar  advances 
towards  the  purchase  of  bullocks,  the  sinkiii};  of  wells,  &e., 
and  afTgre^'atin;;  over  200  lakhs  of  rupees  (nominal  two 
million  pounds  sterlintr)  per  annum,  no  interest  is  charged 
by  Government,  the  cultivator enjoyiiigthe  use  of  the  money 
free.  The  advances  are  in  due  course  recovered  in  the 
shape  mainly  of  produce,  the  balances  beiii};  paid  up  in 
cash,  and  outstandiiiffs  of  any  size  are  little  known. 

Ilaviiig  settled  with  the  district  officer,  and  been  licensed 
to  sow  a  certain  area,  the  cultivator  returns  home  and 
prepares  his  land,  and  makes  otiier  necessary  arraiif^ements, 
and  in  due  eonrst-,  aliuut  Xovenilier,  he  eommences  to  sow 
his  seed.  Durinj;  the  jriowth  of  the  plant,  tlie  industrious 
cultivator  takes  care  to  attend  to  its  proper  tilla;re.  wateriie"- 
it  at  the  proper  times,  and  keeiiing  the  (inaind  free  from 
weeds. 

Dariiip  this  season  the  district  officer  with  his  staff  poes 
on  tour  throughout  the  area  under  his  charge — which  may 
measure  many  hundred  square  miU'S — ^in  orih-r  to  measure 
the  ground  enltivatcd  by  each  licensee  for  the  purpose  of 
seeing  that  he  has  sown  up  to  his  engagements  (on  which 
his  advances  were  calculated),  and  not  in  exci'ss  of  his 
engagements  (as  this  would  throw  out  the  arrangements  for 
I'omplying  exactly  with  the  indent  sent  down  by  (loverii- 
iiieiit)  ;  to  see  that  the  cultivation  is  being  i-arried  on  in  a 
jiroper  manner  (the  plant  being  watered  as  required,  and 
the  soil  kept  clear  of  weeds),  and  that  no  other  crops  are 
being  siinnltaueou.sly  cultivated  in  the  poppy  field  ;  to 
give,  if  necessary,  a  further  cash  advance  on  account 
of  the  value  of  the  estimated  out-turn  ;  to  see  that  no  illicit 
poppy  cultivation  is  being  practised   (which  would  lead  to 


smuggling,  and  to  the  (Ufranding  of  the  K.xeise  revenue) ;  and 
to  report,  periodically,  to  the  ag«-'iit  on  the  general  prospi-ets 
of  the  croj). 

.Vbont  the  beginning  of  February  the  plants  begin  to 
fiower.  -Vt  this  time  is  begun  in  certain  districts  the 
preparation  of  "leaf."  "  fjeaf ''  is  the  technical  name  for 
the  material  used  at  the  factory  to  form  the  shell  of  the 
iqiiiim  cake  in  course  of  ju-ovisioii  i\n-  the  t'liina  market. 
Altoiit  the  close  of  tin-  tliinl  day  of  the  llower's  expansion 
the  petals  are  ill  such  a  stage  of  luatiirity  that  they  are 
ri'ail\  to  drop  off  the  top  of  the  sct'd-vessel  at  a  touch  ;  at 
this  stage  the  cultivators  go  through  the  fields  in  the 
afternoon,  and  collect  the  petals  or  carry  them  home.  In 
the  evening,  after  she  has  baked  her  husband's  bannock, 
the  eultivatiu's  wife  takes  two  or  three  handfiils  of  the 
petals  and  throws  them  on  the  top  of  the  hot  griddle-iron, 
and  as  the  giiinmy  juice  of  the  petals  exudes  b}'  the  heat, 
she  presses  tlic  petals  down  by  a  damp  cloth  which  she 
skilfully  manipuhites,  until  what  with  the  steam  from 
the  cloth,  and  the  gum  in  the  leaves,  the  jietals  become 
agglutinated,  and  ultimately  take  the  pancake-like  form  of 
tile  so-called  "  leaf."  The  leaves  are  carefnlly  dried,  and 
are  in  due  course  brought  by  the  cultivator  to  the  district 
officer,  who  receives  them  on  behalf  of  Giivernnient,  and 
pays  for  them  according  to  their  (piality,  at  from  Us.  10  to 
5  a  per  mauiid  (of  H\lf  lb.),  ami  forwards  them  to  the 
factory  at  the  headquarters  of  the  agency  for  disposal. 

The  annual  consnniption  of  "  leaf  "  in  the  preparation  of 
the  shells  of  the  provision  of  opium  for  the  ( 'liiiia  market 
is  very  large — ainounting  to  from  llj  to  'Jo.doo  niaiinds — 
representing  the  petals  of  over  .^OOO  million  Hnwers  accord- 
ing to  Scott's  calculations. 

In  the  cour.se  of  from  7  to  10  days  from  the  fall  of  the 
flower  leaves,  the  capsules  are  sufficiently  mature  for  the 
extraction  of  the  drug,  becoming  plump  ami  lirm,  and 
coated  with  a  fine  whitish  bloom. 

The  incisions  are  now  eominenced,  and  are  carried  on 
regularly  every  third  day,  and  according  to  the  condition  of 
the  plant,  and  the  time  of  the  collection,  the  iinmber  of 
laucings  recpiiied  to  extract  all  the  iniee  varies  from  one  to 
five  or  six,  and  perhaps  seven  in  isolated  eases.  The 
lancing  is  carried  on  in  the  afternoon,  and  consists  of  three 
or  four  vertical  incisions  performed  at  one  operation  by 
three  or  four  primitive  lancets  tied  together  with  cotton 
thread.  The  .iuice  exudes  slowly,  and  is  milky  white  at 
first,  the  outer  part  of  the  tear  gradually  changing  to  a 
pinky  salmon  eohnir.  Next  morning  the  tears  that  have 
exuded  are  scraped  off  by  an  iron  trinvel-shaiied  scraper  and 
]iut  into  a  metal  dish,  from  which  at  the  cultivator's  house 
they  are  transferred  to  uiiglazed  earthen  vessels  .set  atilt  to 
allow  excess  of  watery  matter  and  pasewa  to  drain  off. 
The  aggregate  of  the  drug  belonging  to  a  cultivator  is  kept 
in  a  shady  ])lace  in  his  house,  and  carefully  treated  so  as 
not  to  injure  the  grain,  but  to  allow  the  consistence  to  rise 
evenly  until  it  has  reached  the  desired  degree.  The  opium 
is  then  brought  to  the  ilistrict  officer  at  the  appointed  time 
ami  place,  and  he  receives  it  over  by  weight  on  behalf 
of  (iovernment,  and  transmits  it  to  the  factm-y  in  jars 
containing  one  inaund  (82f  lb.)  each,  paying  to  the 
cultivator  a  further  advance  on  its  value  according  to  his 
estimate  of  its  assay.  The  annual  amount  of  opium 
delivered  in  the  two  agencies  amounts  to  perhaps  107,000 
mannds  at  70"  (equal  to  about  :i,a00  tons,  ami  for  which 
the  cultivator  would  receive  Ks.  -J,!  1,00,1101),  iiominallv 
2}-  million  pounds  sterling). 

AftiM-  the  colleetiim  of  the  opium  has  ceased  the  plants 
are  allowed  to  remain  standing  in  the  fields  till  the  capsules 
are  i|uite  ripe  ;  these  are  then  collected,  and  the  plant  leaves 
when  dry  are,  in  certain  districts,  gathered  and  sent  into 
the  factory  under  the  name  of  trasli,  to  he  used  as  dunnage 
in  packing  the  provision  opium  for  China.  Trash  is  paid 
for  in  the  Henares  agency  at  about  10  annas  per  niauiid. 
The  annual  out-turn  of  trash  in  the  two  agencies  is  more 
than  28,000  niaunds. 

The  opium  on  arrival  at  the  factory  is,  after  welghment, 
examined  jar  by  jar  by  the  opium  examiner,  who  certifies 
to  its  quality  and  purity.  It  then  has  its  consistence 
deterinineil  for  each  jar  by  assay  ou  the  steam  table,  and 
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according  to  its  consistence  it  is  stored  away  in  one  or 
other  of  the  extensive  ranp-ing  store  vats  in  the  malkhana 
or  storehouse,  some  of  whicli  hold  3,000  mannds.  The 
tinal  payments  to  the  cultivators  are  made  according  to 
the  value  of  the  opium  as  determined  hy  its  consistence  on 
assay  at  the  factory. 

When  a  sufficient  quantity  of  suitalile  opium  has  been 
received  into  the  factory,  the  manufacture  of  the  provision 
(vf  opium  for  the  China  nuirket  is  commenced.  The  pro- 
•\ision  is  caked  at  the  consistence  of  70',  to  this  end 
<iuantities  of  opium  of  consistencies  above  and  below  70° 
are  alligated  or  mixed  together  in  certain  proportions  so 
that  the  mean  consistence  of  the  mixture  may  fall  within 
the  limits  allowed.  Before  issue  from  the  caking  vats  the 
opium  in  them  is  assayed  for  consistence  to  ensure  that  it 
does  not  fall  below  the  caking  standard  laid  down  by 
Ciovernment. 

For  each  "  cake  "  there  are  served  out  the  equivalent  of 
a  certain  weight  of  standard  opium  for  the  central  mass, 
together  with  a  certain  measure  of  "  leica,"  the  equivalent 
of  a  fixed  weight  of  standard  opium.  Lewa  is  a  paste 
made  of  opium  broken  up  in  water,  and  is  of  52  ■  5"  con- 
sistence. For  each  cake  is  also  issued  a  certain  weight  of 
leaf,  which  is  previously  damped  to  make  it  flexible  and 
non-friahle. 

In  a  hemispherical  brass  cup  of  about  6  in.  diameter, 
the  cakemaker  pastes  layer  after  layer  of  pieces  of  leaf 
wliieh  he  gums  together  with  lewa  luitil  the  thickness  of 
the  hemisphere  of  shell  in  the  cup  is  i  in.,  and  over  the 
edges  of  the  mould  he  allows  the  free  ends  of  the  pieces  of 
leaf  in  the  cup  to  hang.  The  opium  is  then  deposited  in 
the  centre  of  the  hemisphere  of  shell  in  the  cup,  and  over 
it  the  overhanging  leaves  are  brought  and  carefully  im- 
bricated and  pasted  down  with  lewa,  and  bound  together 
hv  fresh  portions  of  leaf,  and  finally  over  all  one  of  the 
finest  leaves  is  pasted  on  anil  a  complete  sphere  results. 
This  is  turned  out  of  the  cup  and  covered  half-way  up 
with  "  trash,"  which  prevents  its  sticking  to  the  inside  of 
the  porous  earthenware  cup  into  which  the  cake  is  now 
put.  The  cup  and  cake  are  put  on  a  shelf  in  a  well- 
ventilated  warehouse.  Caking  goes  on  from  May  till  July  at 
the  rate  of  about  20,000  cakes  ]ier  diem.  The  cakes  remain 
on  the  racks  till  they  are  tit  for  packing,  and  each  cake  is 
periodically  turned  about  in  the  cup  so  that  it  shall  dry 
regularly  and  evenly,  and  preserve  its  spherical  shape. 

Packing  begins  about  the  middle  of  November.  Previous 
to  the  commencement  of  the  season's  packing  the  chief 
civil  officer  or  magistrate  of  the  district  visits  the  factory 
and  selects  at  random  out  of  the  whole  stock  of  provision  in 
the  factory  six  cakes  for  analysis ;  two  are  retained  at  the 
factory,  two  sent  to  the  sister  factory,  and  two  go  to  the 
chemical  examiner  to  Government  at  Calcutta.  The  results 
of  the  analysis  of  each  of  these  three  sets  of  two  cakes  (in 
terms  of  their  morphia,  narcotine,  and  smokeable  extract) 
are  put  on  the  table  at  the  first  sale  of  the  season's  opium, 
for  the  information  of  the  merchants. 

Packing  is  carried  on  in  fine  weather  only,  and  is  not 
practicable  in  damp,  cloudy,  or  rainy  weather.  20,000 
cakes  are  packed  daily  in  300  chests,  40  cakes  in  a  chest, 
the  dunnage  used  l)eing  the  "  trash "  already  described. 
500  chests  a  day  are  daily  despatched  from  the  factory 
en  route  for  Calcutta,  where  they  are  stored  in  large  ware- 
houses under  the  charge  of  the  Board  of  Kevenue,  by  whom 
a  certain  luimber  are  exposed  for  sale  each  month  on 
account  of  the  Imperial  Government. 

The  opium  intended  for  Indian  consumption  is  not 
made  up  into  balls  of  70^  consistence  ;  it  is  exposed  in  the 
sun  in  shallow  trays  until  it  has  become  inspissated  to  a 
consistence  of  90°,  at  which  point  it  is  melted  into  cubical 
cakes  of  1  ser,  each  of  wliich  is  smeared  with  poppy  oil  and 
packed  in  two  layers  of  bamboo  paper.  The  cakes  are  then 
packed  in  sixties  in  mango-wood  chests,  which  are  distributed 
as  required  to  the  different  treasuries  of  the  X.  AV.  Provinces 
and  (3udh  and  Central  Provinces. 

Opium,  which  on  examination  at  either  factory  is  found 
to  be  adulterated  or  otherwise  unfit  for  manufacture,  is 
confiscated,  and  the  nu)rphia  and  codeia  in  it  are  recovered 
in   the    laboratory   department    of    the  Ghazipur    factory 


Narcotine  used  also  to  be  recovered ;  the  demand  for  it 
has,  however,  now  almost  entirely  ceased,  and  it  is  no  longer 
prepared  at  Ghazipur. 

"  The  cultivation  of  the  poppy  is  popular  amongst  our 
cultivators  ....  the  certainty  of  receiving  a  fixed  price  for 
their  opium,  the  payment  of  advances  without  interest  at 
periods  at  which  the  Asiimis  are  generally  haitl  pressed  for 
funds  ;  the  obtaining  high  luiecs  both  for  the  poppy  petals 
and  leaves  ;  the  getting  advances  fice  of  interest  for  wells 
and  frequently  for  purchase  of  bullocks  ;  and  the  remission 
of  all  the  advances  outstanding  if  their  crop  has  been 
destroyed  by  hail :  these  advantages  aud  the  large  profits 
derived  from  opium  attach  the  Asamis  to  the  cultivation 
and  make  it  popular.  Hindoos  of  all  castes,  from  Brahmins 
down  to  Chamars,  and  Mahomedans,  too,  cultivate  popp_\', 
but  the  Koeri  caste  .are  our  best  cultivators." — (TurnbuU.) 

In  one  year,  for  an  actual  cultivation  area  of  899,287  highas 
(562,034  imp.  acres),  cultivated  by  1,448,508  Asamis,  the 
out-turn  of  opium  at  70°  consistence  was  107,577  maunds 
(3,952  tons),  for  which  were  paid  to  the  cultivators  in  hard 
cash  Ks.  2,15,15,400  (24-  million  pounds  sterling  nominal), 
besides  which  19,872  maunds  of  leaf  and  28,773  maunds  of 
trash  were  supplied  and  paid  for. 

In  the  same  year  there  were  turned  out  (from  confiscated 
useless  opium) — • 

Lb. 

Codeia SI 

Morphia  acetate 31 

h.vdr.ite 282 

„       sulphate 17 

Discussion. 

The  Chairmaji  .said  he  would  he  obliged  if  Dr.  Weir 
would  tell  the  meeting  :  AVhat  was  the  amount  of  morphia 
in  the  opium  ?  "Was  the  leaf  that  had  been  shown  round — 
and  which  he  presumed  was  a  collection  of  poppy  petals — 
used  for  any  other  purpose  than  covering  the  opium  ?  Did 
the  said  leaf  contain  any  morphia  ?  A  curious  fact  he  had 
noticed  was  that  the  red  poppy  which  was  so  common  in 
the  fields  in  this  country,  and  which  bore  such  a  strong  smell 
of  opium,  did  not  contain  morphia.  Why  did  a  Chinaman 
prefer  to  smoke  opium  that  contained  little  or  no  morphia  ';■ 

Dr.  Weir,  in  rejdy  to  the  Chainuan,  said  that  the  amount 
of  UKirphia  in  the  oiiiuin  was  from  2  to  5  per  cent. ;  that 
the  leaf  referred  to  was  not  used  for  any  other  purpose  than 
covering  the  opium,  and  that  it  did  not  contain  any 
morphia.  The  Chiimman  prefen-ed  to  smoke  opium  that 
contained  little  or  no  morphia  because  if  not  used  to  excess 
it  would  do  him  no  harm. 


(I^bittian). 


Dk.  JOHN  PERCY,  F.E.S. 

SciKXTiFic  metallurgy  in  this  country  has  lost  its  most 
distinguished  representative  by  the  death  of  Dr.  Percy, 
which  occurred  at  his  house  in  Bayswater  on  Wednesday, 
June  19.  Born  in  1817,  the  son  of  a  Nottingham  solicitor, 
.lohn  Percy  was  placed  at  an  early  age  in  the  medical 
school  of  the  I'niversity  of  Edinburgh,  where  he  took  his 
degi-ee  of  M.D.  at  the  age  of  twenty-one.  At  Edinburgh 
he  was  the  pupil  of  Sir  Charles  Bell,  and  a  fellow-student 
with  Edward  Forbes.  Dr.  Percy  also  studied  in  the 
medical  schools  of  Paris,  and  while  in  France  undertotik 
a  botanical  tour  in  the  Pyrenees.  He  established  himself 
in  ]»ractice  in  Birmingham,  where  he  became  physician 
to  the  Queeu's  Hospital.  While  there  he  carried  on 
some  remarkable  researches  on  the  effect  of  alcohol  on 
the  animal  economy,  and  in  1845  read  before  the  British 
Association  some  *'  Contributions  to  the  Chemistry  of 
Diabetes."     His  residence  in   Birmingham   led   him   to 
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take  iiiiic'li  intori'St  in  the  ehi'iiiical  prlucii>les  iiivolvi'il  in 
iiR'tallur<;lt'al  opfniliniis ;  ami  \vli>.'ii  the  GovfiniiK'Ht 
S'luiol  of  Minis  was  I'Stahlislied  in  ISJI,  l)r  la  Hcclic 
soK'oti'<l  IVn'V  for  tlii'  jK)st  of  K'l'tuivr  on  nutallnifiv,  a 
position  wliii'li  lu-  liclil  for  twiMity-iM-rlit  years.  Almn- 
(lonin;;  the  pnu-life  of  nietlieino,  he  si-ttK'd  in  li(^ntloi), 
anil  tU'xoti'd  liinisolf  to  scii-ntitic  ri-scareli.  takln;;  spocial 
intrrot  ill  iIk*  early  (lf\elopnu-nl  i>f  pliolit^raphy.  His 
•Treat  ohjeet,  liow ever,  seems  to  ha^e  hei'ii  liu*  prodnelion 
of  an  exlianslive  treatise  on  nietallnrjry,  anil  after  years 
spent  in  the  aeenniiilation  of  material,  his  lirst  volume 
was  fiiven  to  the  worlil  in  IStil.  This  dealt  mainly  with 
the  snhjeets  t>f  fuel,  eopper,  anil  zine.  It  was  follow\'il 
in  1H6I  by  a  voluminous  treatise  on  iron  ami  steel,  ami 
in  line  eonrse  other  volnmes  appeared,  dealing  more  or 
less  eompletely  with  lead,  silver,  and  {.'old.  Hut  this 
;,Teat  work — the  worthy  olijeet  of  an  aetive  life — was 
destined  to  remain  incomplete,  and  after  his  retirement 
fnun  the  Itoyal  Seliool  of  Mines  in  1S79  its  eompletion 
heeame  praetieally  impossilile.  So  widely,  however,  was 
its  vahu-  ri'eopiiseil,  that  the  sueeessive  volumes  as  they 
appeaivd  were  translated  into  both  Freneh  and  (ierman. 
In  IS" 7  the  Iron  and  Steel  Institute  reeojinised  Dr.  I'erey's 
services  to  metallurj^^y  by  the  award  of  the  Hessemer 
medal ;  and  only  shortly  before  his  death  he  held  the 
Presidency  of  this  Institute,  and,  notwithstaniliii*^  his 
failing  healih,  discharged  the  duties  of  the  chair  with 
chanicteristic  ability.  l'|)  to  the  time  of  his  death  he 
was  superintendent  of  ventilation  in  the  Houses  of 
Parliament,  a  position  which  i;ave  him  an  extensive 
aci|iiaintanee  among  the  members.  Dr.  Percy  was  a  man 
of  great  force  of  char.U'ter  and  versatility  of  tastes  ;  a 
writer  in  command  of  a  vigorous  and  pure  style  of 
Knglish,  a  lecturer  of  power  and  popularity,  and  a  teacher 
deeply  respected  by  his  students.  Kor  more  than  a 
ijnarter  of  a  century  Dr.  Percy  practically  directed  all 
the  metallurgical  .leaching  in  this  country,  and  nearly 
every  assayer  of  seientitic  reputation  had  passed  through 
his  laboratory.  It  is  understood  that  he  lea\cs  behind 
him  large  collections  of  metallurgical  specimens,  objects 
of  natural  history,  and  works  of  art.  What  will  become 
of  them  we  do  not  know,  hut  they  will  nut  go  to  South 
Kciisinglcui. 


holes  nrc  mnde  in  the  shell  through  which  portions 
of  the  lining  are  passed.  A  eo\er,  also  of  lead  or  other 
acid-resisting  material,  is  placed  o\er  each  hole,  and  is 
there  secured  to  the  shell  by  means  of  a  disc  or  cover  and 
suitable  fastenings  not  exposed  to  the  interior  of  the  vessel. 
I'"our  different  nnnlitications  of  the  co\er  and  mode  of 
secui'ing  it  are  described,  for  details  of  which  the  drawing 
attached  to  the  specification  must  be  consulted.  The  im- 
prinements  are  protected  by  two  claims. — K.  S. 


3ournal  aiiti  patent*  Sitfraturf. 


I.-GENERAL  PLANT,  APPARATUS,  AND 
MACHINERY. 

PAI'KXTS. 

Improi'fnifiils  in  Bni'lfin  or  I'esseln  Liin'il  irilli    Lcail  nr  ! 
nthrr   Acid-ie.si.iling  Mi'lal  or  Alloi/.     I.  S.  MeDougall, 
.1.  T.  MeDougall,  K.  K.  Ilaitley,  andT.  Sugden,  t)ldham. 
Kng.  Pat.  7061,  May  II,  IHH8."    (■'</. 

This  invention  is  concerned  with  ini]ir(nemcnts  in  the 
methods  of  securing  the  lining  to  the  external  shell  of 
boilers  and  vessels  to  be  lined  with  lead  or  other  acid- 
resisting  metal,  so  that  no  parts  which  can  be  in.iured 
liy  the  acid  are  exposed  to  its  action,     p'or  this  purpose, 


•  Any  of  these  speciflcalions  may  be  obtained  by  post,  by 
remittint?  the  cost  price,  plus  postaRe,  to  Sir.  H.  Reader  Lack, 
Comptroller  of  the  Patent  Oince,  Southampton  Buildings,  Chaiuery 
Lane.  London,  W.C.  The  amount  ot  po-itagc  may  be  calculated  as 
follows  :— 

If  the  price  does  not  exceed  St! iil. 

Above  Srf.,  and  not  eicecding  Id.  (k/ Id. 

„     U.ed is.id ISrf. 

„      2».M.,      „  „         as.id id. 


Intjirnrfmcnts  in  TnbuUir  Vanntm  Pans,  V.  W.  Scott. 
London.  From  .\.  Freitag,  .Vmslcrdani,  llolhiiMl.  Kng, 
I'at.  SDGI,  .lune  1,  188S.     «</. 

Ix  the  lower  part  of  a  vertical  vacuum  pan  (preferably 
cylindrical)  are  arranged  three  chambers,  of  varying  depths, 
one  above  the  other.  Kach  is  provided  with  through-tubes 
fixed  in  tube-plates,  forming  the  top  and  bultoni  walls  of 
the  chambers,  which  are  united  to  the  shell  by  angle-irons. 
The  upper  faces  of  the  tube-plalcs  slant  down  towards  a 
large  central  jiassage  for  discharge  (thus  making  the 
chambers  annular  in  form).  By  means  of  i>ipes  steam  can 
be  admilted,  say  from  the  bottom  of  the  pan,  to  any  or  all 
of  the  clunnhers,  or  from  one  to  the  other,  as  may  be 
desired.  One  side  of  each  chamber  is  provided  with  an 
enclosed  gauge-glass,  or  pane,  by  which  the  contents  can  be 
observed.  In  boiling  sugar  or  .syrup,  this  separale-lieating 
system  forms  a  strong  coar.se  grain  with  a  "  low  deiilh  of 
juice."     There  arc  four  claims. — K.  S. 


Aj)i)iira(n.s-  far  the  Alisorpliiin  of  (hiscs.  V.  Carlisle, 
I'rauklin,  ami  C.  K.  Hotlman,  .lersev  Citv,  l'.S..\.  Eng. 
Pat.  :;9:t,  Jaiuiary  8,  1889.     »d. 

A  in\:MnKR  contains  a  series  of  "conductors"  which  arc 
slightly  inclined,  to  promote  the  flow  of  the  absorbing  fluid 
ahing  tlicm.  Kach  conductor  is  provided  with  a  small 
open  receptacle  at  its  upper  end,  the  receptacles  of  each 
series  being  |ilaceil  alternately  at  the  right-  and  left-hand 
ends,  and  the  fluid  is  caused  to  flow  along  the  under  side 
("as  it  is  often  seen  to  do  on  the  under  side  of  slojiing  roof 
biams  when  the  roof  leaks ")  to  the  lower  end  of  the 
conductor,  where  it  is  directed  by  a  lip  into  the  receptacle  of 
tlie  next  series,  and  so  through  tla-  whole  .system.  The 
fluid  is  supplied  to  the  uppermost  receptacles  by  a  pipe 
from  a  tank,  and  finally  drips  from  the  lower  ends  of  the 
last  series  of  conductors  into  a  tank.  The  gas  to  he 
absorbed  enters  at  the  bottom  of  the  chamber,  and  by  the 
arrangement  of  the  conductors  is  divided  into  films, 
forced  to  pass  between  and  beneath  the  whole  seiies  of 
coiuluctors,  and  passing  through  a  pipe  in  the  upper  part  ot 
the  chamber  can  be  again  returned  to  it,  to  render  its 
absorption  by  the  fluid  more  complete.  Five  claims  are 
made. — E.  S. 


Iiiiproremoils  in  nr  rnnnecled  u-ilh  Filter  Presses.     J.  A. 
Drake,  Maidstone.     Eng.  Pat.  3681,  March  1,  1889.     8i/. 

Sand  or  other  filtering  medium  is  placed  in  any  number  of 
horizontal  metallic  trays,  each  with  a  central  boss,  "and 
mounted  on  a  hollow  or  fluted  vertical  spinille,  so  that  each 
tray  rests  on  the  boss  of  the  next  one,  and  is  kept  apart 
according  to  the  thickness  of  the  filtering  substance."  Each 
tray  is  also  provided  with  lateral  slots  for  the  recei)tion  of 
the  liquid  to  be  filtered,  which  is  admitted  through  an  inlet 
j)i]ie  in  the  base  jilate,  whilst  outlets  in  the  boss  allow  the 
filtered  liquid  to  flow  down  the  siiindle  into  an  outlet  pipe  at 
the  bottom  of  the  ]iress.  The  whole  series  of  trays  is 
enclosed  in  a  casing  which  can  be  raised  by  suitable  machi- 
nery when  it  is  necessary  to  remove  the  filtered  substance, 
which  is  done  by  rotating  arms  fixed  on  a  vertical  shaft  at  a 
distance  apart  corresponding  to  the  space  between  the 
trays,  and  actuated  by  any  meclnmical  means,  the  trays 
being  at  the  same  time  caused  to  revolve  .slowly.  The 
imi>rovements  are  protected  by  three  claims,  and  are  illus- 
trated by  two  draw  ings. — E.  ,S. 
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II.-FUEL,  GAS,  AND  LIGHT. 

On    Snmlie,   t/s   Fonnatiau,    Pri'i'fufinti   tDul    licmoral. 
1".  Fischer.     Zi'its.  f.  angew.  Chem.  18S9,  213— 21G. 

Thk  buriiiiit;  of  coal  gives  rise  to  more  smoke  than  is  the 
case  with  wood,  turf  oi-  lignite,  on  account  of  the  greater 
cooling  effect  of  fresh  aiUlitious  of  the  fuel  on  the  fire,  and 
the  solid  paHieles  composing  the  smoke  diffusing  less 
reailily  than  a  pure  gas  with  the  incoming  air  tend  to  escape 
nncousumed  in  tlieir  passage  over  the  fire.  Smoke  seldom 
consists  only  of  soot,  but  is  usually  contaminated  \\\l\\ 
tarry  matter  which  gives  to  the  soot  an  unpleasant  smell 
and  a  stickiness  which  causes  it  to  adhere  to  the  place  on 
which  it  falls.  On  this  account  brown  smoke  can  be  a 
greater  annoyance  than  the  black  varietj-.  Of  the  numerous 
proposals  for  smoke  prevention,  those  for  removing  the 
smoke  by  so-called  soot-catchers  or  by  wasliing  the  chimney 
gases  can  only  lessen  the  annoyance  to  the  neighbourhood, 
but  do  not  prevent  the  loss  of  heat  arising  from  soot  deposits 
in  the  boiler  flues.  The  introduction  of  air  behind  the  fire 
is  mostly  prejudicial,  as  it  only  cools  the  mixed  gases.  A 
better  plan  is  to  conduct  the  smoky  gases  through  a  glowing 
hot  brick  grating.  The  more  correct  method  of  procedure 
is  to  pre\cnt  the  formation  of  smoke  by  introducing  the  fuel 
continuously  and  nuiving  it  forward  automatically  at  the 
same  time  that  a  movement  of  the  firebars  secures  a  passage 
for  a  regular  sujiply  of  air.  But  the  only  perfect  solution  of 
the  smoke  question  lies  in  the  adoption  of  gas  firing  and  gas 
engines,  for  which  water-gas  appears  to  be  the  only  practical 
means  at  present. — G.  H.  15. 


yitichfiuni/  of  Tar  in  the  Hifdnnilic  Miiin.     II.  Langen. 
,1.  fm-  Gasbeleuclit.  32,  311^312. 

The  autluir  has  previously  drawn  attention  to  the  fact  that 
the  seal  in  the  hydraulic  main  produces  very  considerable 
variations  of  pressure  in  the  retort.  The  gas  first  drives  out 
the  liquor  in  tlie  dip-pijie,  and  then  forms  a  large  bublile  at 
the  moutli  of  the  pipe,  the  jiressure  in  the  retort  being 
thereby  increased.  As  soon  as  the  bubble  has  attained  a 
certain  size  it  rises  to  the  surface,  forming,  temporarily,  an 
open  channel  between  the  retort  and  tlie  hydraulic  main,  so 
that  the  pressure  in  the  retort  is  again  diminished  ;  eventuallj- 
the  liquor  again  rises  in  the  dijt-]iipe  and  the  wlK)le  process 
is  repeated.  Distilhition  takes  place,  therefoic,  under  a 
pressure  which  \aries  constantly  between  nil  and  a 
maximum,  the  latter  being  generally  ccjiisiderably  greater 
than  that  due  to  the  seal  alone.  Diniinislicd  production 
and  partial  decomposition  of  the  heavier  hydrocarbons 
result ;  the  carbon  thus  produced  is  partly  deposited  as 
graphite  on  the  walls  of  the  retort  and  jiartlj-  deposited  in 
the  ascension-pipe.  During  the  rise  of  the  licjnor  in  the 
dip-pipe  the  gas  either  ceases  to  move  or  there  is  a  back- 
ward movement  favouring  the  accunuilation  of  tar  and 
graphite  in  the  ascension-pipe ;  the  ai-ea  of  the  latter  is 
consequently  diminished,  causing  a  further  increase  of 
pressure  in  the  retort  and  greater  decomposition  of  the 
heavier  hydrocarbons.  Some  of  the  carbon  also  collects  on 
the  interior  of  the  dip-pipe,  diminishing  the  area  and 
causing  increased  pressure.  The  reniain<ler  of  the  graphite 
mixes  with  the  tar  in  the  hydraulic  main,  making  it  much 
denser,  and  the  heavier  ])articles  sink  to  the  bottom,  where 
tliey  gradually  aceunuilate  and  may  ultimately  reach  the 
mouth  of  the  dip-pijie. 

In  order  to  distribute  the  gas  over  a  much  larger  surface 
of  the  liquor  in  the  hydraulic  nuiin,  the  author  recommends 
the  following  arrangement : — The  dip-pipes  are  not  cast  in 
i>ne  piece  with  the  bridge  or  H-pipe,  Imt  hang  vertically  in 
tlie  hydraulic  nuiin  on  to  the  cover  of  wliich  they  are 
fastenol  witli  screw  Imlts.  TIley  ai'e  25  cm.  in  internal 
<liamcter,  80  cm.  in  circumference,  and  4- 9  sq.  dm.  in 
area,  whereas  those  usiudly  employed  at  the  present  time 
arel2"5cm.  in  internal  diameter,  eqmd  to  an  area  of  1*22 
sq.  dm.  The  equal-lindicd  bridge-pipe  is  provided  witli 
two  self-closing  eccentric  pressure  covers  for  cleaning 
purposes ;  it  is,  on  the  average,  15  cm.  in  internal  diameter, 
the  connecting  pipe  being  generally  even  larger.     liy  this 


arrangement  the  pipes  have  all  the  same  dip,  and  their  area 
is  increased  fom-fold.  so  that  only  one  (juarter  of  the  gas 
produced  comes  into  contact  with  a  given  surface  of  the 
liquor,  and  the  surface  of  gas  exposed  lo  wasliing  is  double 
what  it  was  before.  Tlie  \  ariation  of  pressure  in  the  retort 
is  in  this  way  considerably  diminished. 

The  thick  tar  can  be  readily  ieino\ed  during  « orking  bv 
an  ariangement  which  can  be  easily  adapted  to  any  existing 
hydraulic  main.  At  one  end  ol'  the  hydraulic  main  the 
cover  is  removed  and  a  small  tank  of  the  same  shape  as  the 
main  is  screwed  on  with  liolts.  The  tank  is  open  above  and 
is  in  direct  connexion  a\  itli  the  tar  by  means  of  an  opening 
below.  A  screw  is  placed  longitudinally  at  the  bottom  of 
the  hydraulic  main,  and  rests  in  thrust-blocks  placed  at 
opposite  ends  of  tlie  tank.  Its  axis  projects  into  the  tank 
and  is  there  connected  w ith  a  driving  w heel  by  means  of 
bc\el-gearing.  It  is  also  provided  with  a  "chain  and 
bucket  arrangement,  the  number  of  the  buckets  being 
regulated  according  to  circumstances,  and  in  this  wa_v  the 
tar  is  emptied  into  a  small  tank  from  which  it  runs 
directly  by  a  large,  inclined  pipe  to  the  tar  well.  The 
machinery  is  worked  at  stated  intervals  by  hand,  or  con- 
tinually by  steam  power,  and  the  thick  tar  is  thus  removed 
as  fast  as  it  is  formed,  so  that  only  liquor  and  light  tar 
remain  in  the  hydraulic  main.  With  this  arrangement  the 
level  in  the  main  can  be  kept  constant  or  the  seal  can  he 
entirely  taken  off  during  carbonising. — F.  S.  K. 


Heating  Gas.  L.  Meyer.  Ber.  22,  883—885. 
To  facilitate  calculations  of  heat  of  combustion  from  the 
percentage  volumes  of  a  combustible  gas,  the  author  proposes 
the  following  method  : — As  the  molecular  weights  of  all 
gases  ingrains  occupy  22-312  litres  at  0°  and  -760  mm., 
suppose  a  gas  contains  the  fraction  .<-  volume  of  a  con- 
stituent. By  multiplying  the  fraction  .i-  by  the  molecular 
heat  of  combustion  of  the  gas,  the  number  obtained  is  the 
heat  of  combustion  of  tliat  gas  in  22-312  litres  of  the 
mixture.  If  this  be  repeated  for  each  constituent  and  the 
total  divided  by  22-312,  the  heat  of  combustion  of  1  litre  of 
the  gas  is  obtained. — J.  B.  C. 


The  Vevclopment  of  the  German  Coke  Industry.  Diiigl. 
Polyt.  J.  271,  444—452. 
Ix  this  paper  various  forms  of  modern  coking  o\ens  are 
considered  as  regards  their  etficiency  and  ease  of  working. 
W.  Jicinzk:/  {Oesler.  Zeit.i.  f.  liery  nnd  Hiiltemvesen, 
1888,  530)  describes  in  detail  a  coke  furnace  of  the  type 
first  introduced  by  Hott'inann,  in  which  the  gases  and  air 
for  combustion  are  subjected  to  a  preliminary  heating  by 
means  of  a  Siemen's  regenerator.  The  oven  in  question  is 
employed  in  the  manufacture  of  tar  and  ammonia.  Its 
dimensions  are  10  x  1-G  x  0-5  m.,  and  the  charge  is  from 
3,500—4,000  kilos.  The  interior  of  the  furnace  (Figs.  1 
and  2)  communicates  by  means  of  the  tube  f/ and  valve  n 
with  the  main  \.  The  latter  ends  in  a  tube  which  leads  to 
the  reservoir  for  the  tar  and  ammonia,  about  1  m.  under- 
ground. The  circulation  and  exit  of  the  gases  take  place 
through  the  tubes  g,  V,  &c.  to  the  ammonia  holder,  suction 
being  ajiplied  by  means  of  the  exhauster  E  X  (Figs.  5 
and  6).  The  gases  are  then  collected  in  a  gasometer.  A 
large  portion  of  the  gases  is  carried  back  from  the  gasometer 
to  the  oven,  through  an  underground  ]iipe  which  ends  in 
the  tubes  (/,  and  g,  (Figs.  1  and  2)  running  parallel  to  the 
ground  channel  S,  and  So,  and  on  the  seine  level.  These 
two  tubes  are  provided  with  as  many  gas-taps  h^  and  A.i  as 
there  are  ovens.  By  this  means  the  gas  can  be  forced  into 
tlie  ground-channel.  The  ground-channel  is  divided  in 
the  middle  by  a  partition  h,  which  is  perforated  on  one 
side  next  the  furnace  Hall  by  as  many  holes  e,  and  c,  as 
there  are  vertical  channels  «■,  and  w.,  in  the  side  of  the 
oven.  All  the  \ertical  tubes  «■,  and  «-o  end  in  a  common 
gas-main  O.  Ki  and  B„  are  the  two  generators.  They 
are  2  in.  high  and  1  m.  broad,  and  are  placed  parallel  to 
the  gas-pipe  g^  and  g.^,  and  communicate  by  means  of  the 
openings  d^  and  d«  with  the  ground  passages  8,  and  Sj. 
Each  generator  has  as  many  openings  (/  as  there  are  o\ens. 
They  also  communicate  on  one  side  with  an  air  injector  by 
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inouns  of  V,  '"i.  1>»<1  '•«  (•'"!(;•  6),  ftixl  on  the  other  siile  with 
the  coke-oven  frnite  K.  The  frem-nitors  are  lille<l  for  two- 
ihinU  of  their  lieij^ht  with  tire-hrieks,  so  that  a  hirjte  surface 
is  eX|Miseil  to  the  pises.  The  injector  Z  (Kijjs.  1.  J,  (i,  anil  7) 
forces  11  certain  qnantitv  of  air  alternately  thronfjli  each 
({enenitor,  so  that  the  piscs  used  for  heatiii;;  may  he  hnrnt. 
In  the  workinjr  of  the  oven  the  pises  eoniinj;  from  the 
aininonia  reservoir  are  passed  only  throu^'h  the  tiihc  </,, 
anil  from  thence  as  much  pis  is  allowed  to  enter  the 
trrounil-cluinnel  S,  throii^'h  A,  as  is  necessary  for  the  heatinf; 
of  the  oven.  Simultaneously  with  these  friises,  hot  air  at 
1.0(HI  I',  enters  the  }:rounil-channel  S,  from  the  }:euenitor  K,, 
through  the  oiieninfr<'i-  At  the  lii;;h  teiniierature  the  mixture 
of  pises  is  conipletclv  Imrnt,  and  passes  while  hurniu}: 
throufih  C.  and  the  vertical  jwssaps  «•,  into  the  pis-tuhe  () 
(  Kifjs.  1  and  •!).  I'Voin  here  the  pises  jiass  thioufrli  «■.,  and  r, 
(Kij;.  l)int(i  thefrround-ehaiincl  S.,,  and  from  tluiue  tlnou^'h 
the  p'lierator  K..  to  the  finite  of  the  oven.  During'  these 
openitions  the  taps  A.,  and  the  air  tulies  (•„  Icadin-;  to 
the  fjeiienilor  K..  are  closed,  .\fter  about  one  hour  the 
projHT  valxes  are  opcneil  and  closed,  and  the  fjuses  made 
to  circulate  in  the  opposite  ilireetion,  i.e.  from  Ho  to  K„ 
instead  of  friun  1{,  to  Kj  as  before.  Jf  an  oven  is  to  be 
drawn,  or  allowed  to  cool,  the  tap  a  is  closed,  and  the 
entrance  of  the  {.msis  into  S,  or  .S,  can  be  prevented  by 
elosinj;  A,,  A_.,  and  </,,  </._..  The  process  of  coking  is  under 
IK-rfect  control,  and  can  be  hastened  or  rctanlcd  liv  suitably 
repilatiiifT  the  i|uautity  of  pis.  It  usually  takes  from 
;U) — -IS  hours.  The  exhaust  pises  from  the  coke  oven 
coiiluin  hen/.enc  vapour,  D'lU  per  cent.;  ethylene,  1'6.3 
fiercent.;  sulphuretted  hydro'Ten,  0-4:)  per  cent.  ;  carbonic 
acid,  l"-ll  ]H'r  cent.;  carbon  monoxide,  6-49  per  cent.; 
5:i'32  per  cent,  water;  and  methane,  30' 11  per  cent. 
They  pass  throiijrh  the  tube  ]•'  into  the  pis-cooler  K  (Fips  4 
and  ,')),  which  consists  of  an  iron  cylinder.  Cold  water 
trickles  continually  from  in  to  H,  over  the  jilatcs  /,  and 
finds  its  exit  at  p.  The  ijas  enters  at  y',  passes  upwards, 
is  cooled,  and  leaves  at  y,  from  whence  it  passes  through 
two  more  coolers.  From  the  coolers  the  pis  passes 
through  the  scrubbers  \V,  which  consist  of  large  iron 
cylinders  fitted  inside  with  a  number  of  perforated  iron 
plates  at  10  cm.  interval.  Water  drips  conliiiually  over 
the.se  plates.  The  ammoniacal  liijuor  and  tar  How  otf  at  /. 
The  gas  loses  ".'>  per  cent,  of  its  animonia  and  nearly  all 
the  tar  in  the  coolers,  the  remainder  being  deposited  in 
the  washers.  The  tar  and  ammonia  are  collected  in  the 
cisterns  Y  (Kig.  6).  The  coolers  and  washers  are  supplied 
with  water  from  the  tank  X  (Kig.  4). — H.  T.  P. 


P.VTENTS. 


Improvements     in     Gaseous    Fnel-procluclnff    Apparatus. 

15.    H.    Thwaite,    Liverpool.       Kiig.    Pat.    t;4:(2.    May    1, 

I88H.  Is.  -id- 
TiiKSK  improvements  consist  mainly  in  the  arrangement  of 
valves  and  fittings  to  facilitate  tile  alternate  production  of 
'•  water-gas  "  and  "  producer-gas  "  from  two  generators 
containing  coal  or  other  suitable  carbonaceous  material. 
Seven  sheets  of  drawings  are  apiicnded  to  the  specification. 

—A.  K.  1). 


Improvements  in  the  I*rnress  and  Apparatus  fitr  makiny 
lituminatinf/  and  Ileatintj  Has  J'nini  ir(//cr  in  coiiif)i- 
nation  with  (Airtinnarvous  Substances.  S.  H.  Linn, 
London.  From  .1.  Flannery,  New  York.  Elig.  Pat. 
7400,  May  18,  188H.     Hd. 

Watkk-gas  is  passed  througli  a  highly-heated  annular 
retort  in  order  to  iiromotc  the  dissociation  of  any  excess 
steam,  the  oxygen  thus  set  free  coini-rting  its  e(iui\alent 
of  carhoiiie  oxide  into  carbonic  acid.  The  resultant  gases 
arc  caused  to  travel  through  a  heated  chamber  to  which 
liquid  hydrocarbon  is  also  admitted.  Here  the  carbonic 
acid  is  again  redncc<l  to  carbonic  o.xide,  and  the  water-gas, 
mingled  with  hydrocarbon  vapours,  is  converted  into  an 
illutninatiiig  gas  of  high  candle-ix)wer. — A.  K.  IJ. 


Improvements  in  the  Mouthpieces  and  I^ids,  Doors,  or 
('overs  of  (ias  lietorts  and  Ovens,  and  other  \'cssels 
and  Articles  requirinq  (las  and  Air-li</ht  ./oints. 
W.  H.  Westwood  and  K.  T.  \\' right,  Hrierly'  Hill.  Kng. 
Pat.  85J1,  June  11,  1888.     8(/. 

Thk  retort  li<l,  instead  of  bearing  or  seating  itself  upon  the 
extreme  fnuit  end  of  the  mouthpiece,  is  made  to  scat  it.self 
apiinst  a  flexible  joint  external  to  the  retort  and  some 
distance  hack  from  the  front  edge,  lly  this  means  the 
joint  is  protected  from  any  deposit  of  tar  or  dirt.  The 
llexible  material  forming  the  .joint  is  licjd  in  position  by 
a  ring  ])ieee  either  cast  on  or  otherwise  fastened  to  the 
retort  mouthpiece. — A.  K.  I). 


Improved  Means  of  Increasing  the  Lnminonsness  of  Ignited 
Gas.  J.  Mactear,  Westminster.  Kng.  Pat.  4124, 
March  8,  1889.     4</. 

Fine  platinum  wire  is  luaided  or  nilnrwise  interwoven  with 
cotton  or  other  fibrous  material,  ami  the  fabric  so  obtained 
is  used  for  "mantles  "  in  incandescence  gas.lighting. 

—A.  K.  D. 


III.-DESTEUCTIVE  DISTILLATION,  TAK 
PRODUCTS.  Etc. 

Perhydrides  of  the  Higher  Aromatic  Hydrocarbons.     C. 
Liebermann  and  L.  Spiegel.     Ber.  22,  7"9 — 781. 

H-\viNG  in  a  previous  communication  described  the  pre- 
paration and  properties  of  chrysene  hydrides,  the  authors 
liave  extended  their  researches  to  the  perhydrides  of  other 
aromatic  hydrocarbons.  In  each  case  the  hydrocarbon 
(1  part)  was  heated  with  phosphorus  (1-2.5  parts)  and 
hvdriodic  acid  (5  to  6  parts,  sp.  gr.  =  1-7)  for  12  to 
lb  hours-at  250°— 2G0°.  Phrnanthrcne  perhydride,  C'„H-,4 
(prepared  and  examined  by  Lucas),  solidifies  in  a  freezing 
mixture,  melts  at  —'S",  and  has  a  sp.  gr.  of  0-933  at  20^ 
compared  with  water  at  the  same  temperature.  It  is  not 
aft'eeted  by  cold  fuming  sul[)hurie  acid,  nitric  acid  and 
bromine,  is  gradually  decoiiiposed  wiieii  boiled  with  acetic 
and  chromic  acids,  but  without  yielding  phenantbraqiiinone. 
When  distilled  over  zinc  dust  some  phenanthrene  and  a 
comparatively  hirge  amount  of  anthracene  is  obtained. 
Retenedodecahydride,  C,,H3„,  is  a  colourless  oil  exhibiting 
a  bluish  fluorescence.  It  boils  at  336'  (uncorr.).  When 
distilled  over  zinc  dust  retene  is  formed  in  small  quantity. 
It  is  readily  affected  by  bromine,  less  readily  by  cold 
fuming  nitric  acid,  and  fixidised  when  boiled  with  chromic 
and  acetic  acids,  but  without  yielcling  the  qiiinone.  Picene 
;jerAyf/ru/c,  C22H;jg,  crystallises  from  alcohol  in  white  needles 
melting  at  175°,  and  boils  above  360°.  In  its  chemical 
properties  it  resembles  the  preceding  compound.  When 
distilled  over  zinc  dust  it  forms  picene,  melting  at  330°. 
Picene-ikosihydride,  ('j.,H:,j,  is  liipiid  and  boils  at  360°. 
Accnaphthene  perhydride,  (-'ni^o'  forms  a  colourless  liquid 
wliich  boils  at  23,V' — 236°  (uncorr.)  and  emits  a  peculiar 
sweetish  odour.  It  is  optically  inactive.  Fluorene  per- 
hydride, C'i:iH2.2,  is  a  colourless  licpiid  boiling  at  230°  (uncorr.), 
and  resembling  the  preceding  perlndride  in  properties. 

— D.  B. 


IV.-COLOUEINO  MATTEES  AND  DYES. 

Colouring  matters   derived  from   Benzidine    Tetrahenzyl 
Ether.     A.  Colson.     Bull.  Soc.  f'him.  1889,  347—348. 

QuiNOi,  is  treated  with  alcoholic  potash  and  the  potassium 
salt  so  obtained  with  benzyl  chloride  to  form  the  dibenzyl 
ether  of  quiuol,  CjH/O.C-H;)™.  (Jii  nitration  the  mono- 
nitro  compound,  a  yellow  crystalline  substance  melting  at 
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78",  is  obtained.  This  reduced  with  zinc  in  alkaline  solution 
forms  a  yellow  substance  melting  at  140°,  and  a  small 
quantity  "of  a  base,  which  dissolves  in  alcohol,  and  on 
boiling  with  dilute  hydrochloric  acid  deposits  the  hydro- 
chloride of  a  benzidine  which  becomes  red  on  exposure  to 
air.  This  benzidine  combines  in  the  cold  with  naphthol 
sulphonic  acids,  salicylic  acid  and  phenols,  forming  colouring 
matters  which  dye  "cotton  directly  in  an  alkaline  bath. 
They  do  not,  however,  possess  the  brilliancy  of  the  colours 
derived  from  the  tetram<'tliyl-  and  tetrn-ethyl  ethers  of 
benzidine. — ^O.  H. 


Aiiiido-paru-cresi/lmethi/l  ether.  L.  Linipach.  Bcr.  22, 
789—791. 
Tx  a  previous  paper  the  author  proved  the  position  occupied 
by  the  a.uido  group  in  araido-para-cresylmethyl  ether  by  its 
conversion  into  hydroxytoluic  acid.  He  now  attempts  to 
explain  the  position  when  a  nitro  group  is  introduced  into 
this  compound.  Xitroacetamidn-para-cresylmetlujl  ether, 
Ci„Hi.,X;(>j,  is  formed  by  the  action  of  cold  nitric  acid  on 
acetamido-para-eresylmethyl  ether.  It  crystallises  from 
alcohol  in  small  needles,  melting  at  156'.  Nitroamido-para- 
crest/lmethyl  ether,  C'sHjoN-pj,  is  obtained  from  the  acetyl 
compound  by  boiling  with  caustic  soda.  It  crystallises  in 
yellow  needles,  melting  at  132'.  Diamido-para-cresijlmethyl 
ether,  C'sHj-^XjO,  forms  a  colourless  compound,  melting  at 
166°,  with  decomposition.  Its  aqueous  solution  becomes 
green  when  exposed  to  air,  whilst  its  hydrochloric  acid 
sohition  when  added  to  an  alkaline  solution  of  a-naphthol 
yields  a  blue  coloiu-ing  matter,  which  was  found  to  be  an 
indophenol  compound.  As  indophenols  are  yielded  by 
para-diamines  only,  both  amido  groups  must  occupy  the 
para  position,  and"  from  this  it  fallows  that  when  dianiido- 
para-cresvlmethyl  ether  is  nitrated,  the  nitro  group  must 
occupy  the  para  position  relatively  to  the  amido  group. 
Orth'oamido-para-cresyhnethijl  ether,  C'sHnXO,  is  obtained 
by  splitting  up  the  amido  group  and  subsequently  reducing 
the  nitro  group.    It  fuses  at  111°. 

The   author   intends    to   pursue   this   investigation   at   a 
future  date.—]).  IS. 


C5H4(N'C2HsO.C,oHj)2,  a  substance  crystallising  from  hot 
benzene  in  white  plates,  melting  at  210°.  The  dibenzoyl 
derivative,  CjH^CXCjHjCO  .C',|,Hj)3,  also  crystallises  in  white 
plates  melting  at  220°,  and  is  obtained  by  heating  the 
diamine  with  benzoyl  chloride  to  140°.  The  substance  is 
very  slightly  soluble  in  spirit  and  ether,  but  dissolves 
readily  in  hot  benzene. — T.  A.  L, 


^-Dinaphthijl-p-phcnylenediamive.     L.  Rueff.     Ber.  22, 

1080— ids;!. 

This  body  is  obtained  by  heating  ;)-phenyleue  diamine  with 
an  excess" of  /3-naphthol  to  200°  so  long  as  water  continues 
to  be  formed.  The  reddish-brown  crystalline  mass  is  then 
boiled  mth  dilute  sodium  hydrate,  and  the  substance,  after 
being  powdered,  is  extracted  successively  with  warm  dilute 
hydrochloric  acid,  alcohol,  and  ether,  and  the  residue  is  finally 
recrystallised  from  boiling  glacial  acetic  acid,  cumene,  or 
nitrobenzene,  but  preferably  from  aniline.  The  substance 
crystallises  iu  white  plates,  melts  at  23.5°,  and  distils  in  a 
vacuum  with  slight  decomposition  above  400°.  The  con- 
stitution of  the  body  is  represented  by  the  formula — 
C,oHj.NH(C,Hj)NH.C,oH;[NH:XH  =  1:4]. 

It  is  scarcely  affected  by  dilute  acids,  but  dissolves  in  con- 
centrated sulphuric  acid".  If  potassium  nitrate  or  nitrite  be 
added  to  this  solution  it  turnsgreenish  violet  and  finally  deep 
blue.  The  picrate,  CeH4(XHC,„H.).,.2  C6H2(Xt).,)30H, 
is  prepared  by  heating  the  diamine  with  an  alcoholic 
solution  of  picric  acid.  It  crystallises  from  a  mixture  of 
benzene  and  petroleum  ether  in  small  black  needles,  melting 
at  217°. 

Vimethi/l-di-^-naphthyl-p-phenylene  diamine — 
CcH.CXCHsCioH,),, 

is  obtained  bv  heating  the  diamine  with  an  excess  of 
methyl  iodide  and  methyl  alcohol  to  140°.  The  substance 
after' purification  crystallises  from  benzene  in  white  plates 
melting  at  180°,  which  are  sparingly  soluble  in  alcohol  aud 
ether.  The  solution  of  this  substance  in  concentrated 
sulphuric  acid  is  green  and  then  blue ;  the  addition  of 
potassium  nitrate  causes  a  reddish-brown  and  of  potassium 
nitrite  a  bluish-violet  colouration.  Acetyl  chloride  acts  in 
the  cold  on  the  diamine,  the  reaction  being  completed 
by    wanning,     with    the    formation     of    the     compound 


Studies  in    the  Methi/lene-hlne   Group.      Aug.  Bernthsen. 

Aun.  251,  1—97. 
Methtlexe-blve  has,  according   to   the   author's   former 
researches,  the  constitution 


f 


I 


(CH3)5N .  CeHj .  N .  GeHj .  XCCHj)  ,C1 


and  belongs,  therefore,  to  the  class  of  the  indamiues.  In 
this  compound  the  siUphur  atom  joins  two  benzene  rings. 
Xow  it  appeared  to  be  of  gieat  interest  to  examine  whether 
the  sulphur  atom  could  be  introduced  into  one  benzene  ring 
and  thus  give  rise  by  coupling  this  new  body  aftenvartls 
with  a  second  l)enzene  group  {i.e.,  dimethylaniline  or 
similar  compounds)  to  new  methods  for  preparing  ilethylene- 
blue.  Experiments  in  this  direction  have  already  been  set 
on  foot  by  Koth  (Ger.  Pat.  38,573).  He  treats  "Dimethyl- 
phenylenc-green  or  its  leuct  base  with  sodium  thiosulphate 
and  potassium  bichromate,  and  obtains  compounds  yielding 
on  further  treatment  ilethylene-blue.  A  second  method, 
viz.,  that  of  combining  sulphur  with  one  of  the  two  gene- 
rators of  I)imethylpheuylene-gi"een  had,  however,  not  been 
attempted,  and  it  seemed  essential  before  trying  it  to  study 
verv  exactlv  the  constitution  of  the  Methvlene-red.  Koch's 
formula  of  this  body,  Ci^HisX^Sj  .  2  H"C1  .  ZnCU  +  2  H.,0, 
is  analytically  correct,  but  its  molecule  is  only  represented 
by  half  of  the  above  fornuila,  viz.,  C'sHgXoSjClH.  Former 
experiments  had  shown  that  part  of  the  sulphur  is  very 
unstable  in  this  body,  aud  that  reducing  agents  remove  it  as 
sulphuretted  hydrogen.  Ammonia  acts  on  Methylene-red 
and  forms  a  well-crystallised  acid.  The  former  product, 
resulting  from  the  action  of  reducing  agents  on  ilethylene- 
red  is,  indeed,  a  simple  sulphur  derivative  of  amidodimethyl- 
aniline — 
CsH3X(CH3)2(XH2)(SH)  [XCCHj), :  XHo :  SH  =  4  : 1 : 2] 

(imidndimethylaniline  inercaptan.  The  ortho  position  of 
the  XH2  group  to  the  SH  residue  can  be  easily  pro^'ed  by 
treating  the  zinc  mereaptide  with  acetylchloride,  when  an 
anhydro  base  of  the  formula — 

(CH3)2X .  C^HaX  =  C .  CH3HCI 

is  formed.  "With  nitrous  acid  the  mereaptide  forms,  like  all 
ortho  compounils,  an  intramolecular  diazothio-compound. 
By  the  action  of  ammonia  on  Methylene-red  an  oily  product 
is  formed,  insoluble  in  water,  consisting  principally  of  the 
disulphide  of  the  above-mentioned  mercaptan,  and  of  another 
strange  product  crystallising  in  yellow  needles,  which  the 
author  calls  Supersul]ihide.  Furt'nermore,  another  compound 
is  contained  in  the  alkahne  solution — 

CeH3X(CH3)2(XH2)(S.S03H) 
Amidodimethylnnilinethiosulphonic  acid.  These  experiments 
rendered  it  possible  to  explain  the  constitution  of  Jlethyleue- 
red,  which  is — 


If  equal  molecules  of  the  mercaptan  and  dimethylaniline 
be  oxidised  in  neutral  solution  or  in  a  solution  of  hyth-o- 
chloric  or  acetic  acid  by  potassium  bichromate,  a  green 
colouring  matter  is  formed,  easily  soluble  in  water.  The 
same  product  is  formed  if  the  bisuljthide  of  dimethylaniline 
be  treated  iu  au  analogous  manner.     Its  formula  is— 

SCijHijNsSHCUZnCL 
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mill  the  con»titulioii  of  l!ic  base  probably 

(CH3)iN.C,H3.X.C„H,.N(CH,)3 

I « I 


Tetramrthi/litiihiminrsulphiili',  or,  »s  tlu'  author  calls  It  for 
siiii|ilicilv"s  sakt'  "  Soliihtv"  or  "  Sitlfthi(U'-t/rt'ni.^* 

()n  oxiilisiuj;  ainidodinu'thvlaniliiu'tliiiisiilphoiiic  acid  with 
<liiiictliylaiiiliiu'  a  {.'rci'n  iMilaiiiiiic  is  t'oniicd,  containing 
iiiorv  sulphur  tlian  the  above.     Its  fonnula  is — ■ 

C'leHiaXaSoOj  +  Jnq.  J  or 


I  I 

(CH,),N.t,;H3.X.CVl4.N{CH3), 

Ls.sOa ^ 

Telramelhyllndaminethi'osulphoiiatc  or  '•  Jiixnliilile  yieeii" 
or  "  Sitlphnriic  arid  f/rren." 

These  fireen  colouriiif;  matters  can  lie  easily  converted 
into  Methylene-bhie  or  its  leuco-coni|iinnids. 

The  Sohilile  or  Sulphide-peen  pnidnc'es  Methvlenc-lilue 
on  standing,  ijuieker  on  heating  its  a([Ueous  sohition,  whilst 
an  equivalent  ipnmtity  of  the  leneo-liase  of  the  green 
indainine  is  formed.  'I'he  Insoluble  or  Sulphonie  acid  green 
can  be  recrystallised  from  hot  water  witliont  dee(nnj)osition, 
but  after  boiling  for  several  hours  it  is  c{>nvert('<l  into  leuco- 
niethylene  blue  and  sulphuric  acid.  The  same  action  is 
|in)duceil  b_v  prolonged  boiling  with  zinc  chloride  solution, 
whilst  a  lirief  boiling  with  it  forms  eipiivalent  ([uantities  of 
Methvlene-blin'  anil  "  lieucosulphonie  acid  green," 

These  ri'aclions  are  easily  c(Mnprehensible.  Sulphide 
green  and  Leueo  blue  are  isomeric.  Sulphonie  acid  green 
differs  from  Iicuco  blue  oidy  by  tlie  SO^  group,  which  can  be 
reaililv  eliminated. 


I  I 


Sulphide  ^oen. 
(ClI;,):X.CsH:,.XH.C,ir,.X(('H,): 

Ls-I 

Loucometlij'lcno  blue. 


(CH3)5X.C„H,.^^CgH,.^\CH3)^  +  H3O  = 

J s.SO, — J 

Sulphonie  acid  Rreon. 

(CH3)3N.C„H3.XH.C6H3.X(CH;,),  +  HoSO, 

'■ S—    ' 

Leucomelhylcne  bhie. 

These  discoveries  have  an  important  hearing  on  tlie 
manufacture  of  Methylene  blue.  It  is  now  possilile  to 
produce  from  the  teehnically  valueless  lied  the  important 
Mcthyh'ue  bbie.  If  further  new  methods  could  be  dis- 
covered for  ])rc>dueing  sulphur  derivatives  of  paraclianiines, 
these  reactions  would  assist  in  the  preparation  of  a  great 
variety  of  new  coni]iounds. 

Hy  acting  with  sulphuretted  hydrogen  on  the  oxidation 
product  of  aiuidodimelhylaniline,  the  two  hydrogen  atoms 
of  the  sulphur  c{)nip{)tind  were  always  attacked,  and  the 
two  l>onrls  of  the  sulpluu'  served  to  unite  two  bcir/,eiu'  rings 
together.  Uut  if  one  hydrogen  atom  were  rcphu^ed  by 
another  group,  dltferent  results  might  he  expected,  according 
to  the  fornnila — 

I  I 

Cl(CH3)jX.ColI,.XH  +  HSX  =  (CH3)jN.C6R,  Nil.. 


Amiuigst  the  known  derivatives  of  sid])huretted  hydrogen, 
its  sulphonie  acid,  IIS  —  SO,,!!  was  the  first  to  be  con- 
sidered. This  coni]iound  has  been  applied  for  nuiking 
Jlethylene  blue  by  a  nundier  of  patentees  (\V.  Majerl, 
Cier.  'I'at.  l:!,2«l  ;"  \V.  Conrad,  (ier.  I>at.  14,014;  Ma'jcrt, 
Ger.  I'at.  iy,K41;  Oehler.  (ier.  I'at.  24,12:);  Miihiau,  (ier. 
Pat.  2."),H2H  ;  C.  Uotli,  (ier.  I'at.  :iH, .57:1  anil  :!<.l,7.")7).  lint 
in  most  of  these  p:itents  the  iiction  of  tiiis  thiostdjihonic 
acid  was  merely  to  reduce  the  nilrosodinicthylaniline,  or  to 
serve  as  a  source  of  sulpliinetled  hydrogen,  and  in  most 
eases  the  yield  of  colouring  matter  was  very  small.  An 
exception  is  to  be  found  in  Koth's  patent  (Ger.  I'at.  :!8,.^7:^)> 
according  to  which  a  i-onsiderable  yield  of  Methyleni'  bhu; 
can  be  obtained.  Iiotli  iai>|Mises  to  act  with  thiosulplionie 
acid  in  presence  of  an  ovidising  agent  on  the  leuco  base  of 
an  indamine,  especially  of  Diinethylphenylene  green.  The 
author  has  shown  in  former  resiarelies  that  by  application 
of  sulphuretted  hydrogen  only  snudi  (piantities  of  the 
desired  product  can  be  obtained.  This  circumstance,  as 
well  as  the  fact  that  unsynimetrical  thionine  colouring 
matters  can  be  obtained  according  to  lioth's  patent,  led  to 
the  consideration  that  the  sul|)h\ir  enters  the  molecule 
before  the  formation  of  the  inilamine,  and  i-xjicriment  eon- 
tinni'd  theiny  in  this  regard.  <  >n  aetiTig  with  tlilnsulphonic 
acid  on  the  crude  oxidation  product  of  anildodlinetlnlaniline, 
an  abundant  tpiantity  of  the  sulphonie  acid  of  tiie  niereaptidc 
Is  formed,  iilentieal  with  the  above-described  amidodimethyl- 
anllinethiosuliilionlc  acid : — 


J—  sx 


(X  refers  to  one  element  or  group). 


I  I 

Cl(CH:,).,N.CoH4.XH  +  HS.SO3H  = 

(Cif,),,x.C6H3.xir2 

I  +  HCl 

I — S.SO.,H 

Tlu'  effective  agent  is  the  fri-'c  thlosnljilioTuc  acid.  Hut  as 
this  com])Ound  det'omposcs  \'ei-y  quickly,  it  was  found  useful 
to  apply  it  in  the  form  of  Its  stable  but  very  acid  aluminium 
and  chrt)miuin  sails. 

As  from  amidodlmethylaniliue,  mercaptau  can  also  be 
obtained  from  its  homologues. 

The  author  has  prepared  derivatives  of  p-amiduclic/lii/l- 
anitine  : — 

(a.)   Amidodiethylanilinethiosulphoiilc  acid, 

( •,H3X(aH5).,(NH,)(S .  SO3H). 

(j8.)  Amidodiethylauilinemercaptidey 

C6H3X(C,H,)„(XH,)(SH). 
(7.)     The  correspoudiny  disnlphf'de. 

Denvatlves  of  Tetramethylphcnylcncdiambie : — 

(o.)    Tetrajnethyl phenyh'iu'd (ami Hfth iosul phonic  acid, 

(CH3),X.(;oH3.X(CH;,).,(S.S(),H). 

(jS.)    TctravicthylphenyU'ucdiamitiemcrcaptide, 

(CH;,)„X.CeH3.X(CH3MSH). 

Derivatives  ot  p-Phetiylenedianu'ne  : — 

(a.)  p-Phcnylcncdia HI incfhiosn! phonic  acid, 

(•;ll3(XII,,).,(S.S().,H). 

($.)  p-Phcnyleuediaminvmcrcaptide, 

C,H3(XH,)2(SH). 

(7.)    The  corresponding  distilphldc. 

Aualoijous  deriratires  of  7\'fni incfhi/li nda mi iirth io- 
siilphnniite  A. 

(1.)  C'lsHjiNjSoOj,   from  Dlelhylthiosnlphonic    acid   and 

Dimethylaulline. 
(-•)  CjgHojNjSoOj,  from  Dlimtliyllliiosulidionie  aelil  and 

Uiethylanilinc. 
(:!.)  CjoU.i-NjSJ );„    from    Dielliylthiosulphonle  ai-Id    and 

Oiethylaniline. 
(4.)  CY|H,5X.,S„( ).,,  from  Dlmelhyltliiosulphonie  acid  aii-1 

Aniline. 
(J.)  t'ljIIi^.VjSjO,,  from  Ulmcthyltlilosulphonlc  acid  and 

(i-Toluidine. 
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(6.)  CijHsiN'aSjOa,  from  Diethylthiosulphonic   acid  and 

o-Toluidine. 
(7.)  C'uHijXjSjOa,     from      p-Phen_vIenediaminethiosul- 

phonic  acid  and  Uiracthjlaniline. 

Analogous  DerwatiL-es  of  Tetramethijllnilaminesulphide  B. 
(1.)  C'lsHo^XjS,  from  Amidodietliylanilinemercaptide  and 

Dimethylaniliiie. 
(2.)  CjsH23Xj8,    from     Amidodimethylanilinemercaptide 
and  Diethvlauiline. 
flHj^-XaS,  from  A 
Diethylaniliuf. 
(4.)  C'lsHijXjS,    from     Amidodimethylanilinemercaptide 

and  o-Toluidiue. 
(5.)  C,;H;,X^;iS,  from  Amidodietliylanilinemercaptide  and 
o-Toluidinc. 

Thionine  Colouring  Matters  C. 

(1.)  C1SH22X3SCI,   from  the  indamines  A  1  and  2,   IS  1 

and  2. 
(2.)  CiijHojXjSCl,  from  the  indamines  A  3  and  B  3. 
(3.)  Ci^HijXjSCl,   from   Amidodimethylmcrcaptide   and 

Aniline. 
(4.)  CijHigX^SCl,  from  the  indamines  A  5  and  B  4. 
(5.)  Ci^HjoX^jSCl,  from  the  indamines  A  6  and  B  5. 
(6.)  Thionine,  from  p-Phenylenediaminemercaptide    and 

Aniline. 

Phenols  can  also  he  used  for  these  reactions.  From 
Amidodimethylanilinemercaptide  and  ordinary  phenol,  the 
Methylene- violet — 

I  i 

(CH3).:X.CeH3.X.CeH30 


is  obtained. 

Amidodiiiifthi/ldnilinrnierrapfide  and  some  of  its 
deriralirrs. 

Amidndijnethi/lmercaptide  from  Methijlene-red. — A  one 
per  cent,  or  two  per  cent,  solution  of  Methylene-red  is 
acidulated  with  hydrochloric  acid,  zinc  dust  is  added  and 
the  mixture  heated  on  the  water-bath.  It  is  decolourised, 
sulphuretted  hydrogen  escaping — 

CgHjX'jSoCl  +  6  H  =  CsHioXoSHCl  -1-  H;S. 

The  mixture  is  filtered,  boiled  to  remove  HjS,  and  am- 
monia is  added  to  saturate  the  free  acid.  Then  the  zinc 
mercaptide  is  precipitated  by  sodium  acetate.  It  could  not 
be  purified  by  crystallisation,  but  is  easily  soluble  in 
hydrochloric  and  concentrated  acetic  acid.  Ammonia  does 
not  decompose  it ;  caustic  soda  dissoh'es  it.  If  this  solution 
be  shaken  with  ether,  air  beiuf;  admitted,  a  yellow  basic  oil 
is  dissolved  by  the  ether,  which  is  no  longer  a  mercaptan, 
but  the  corresponding  disulphide.  A  dilute  weak  hydro- 
chloric acid  solution  of  the  mercaptide  shows  on  addition  of 
ferric  chloride  a  faint  blue  colouration,  changing  rapidly  fi-om 
a  dirty  violet-brown  to  a  blue  colour.  lu  concentrated 
solutions  of  the  mercaptide  ferric  chloride  produces  at  first 
a  blue  colouration,  whicli,  however,  soon  disappears.  Finally 
a  blue  colouring  matter  is  formed  as  a  precipitate,  whilst  the 
solution  contains  a  violet-red  colouring  matter,  which  is 
rapidly  decomposed.  The  blue  consists  partlv  of  ilethylene- 
blue,  partly  of  another  colouring  matter  not  belonging  to  the 
group.  If  in  these  reactions  H„iS  be  present  llethylene-red  is 
formed. 

If  the  neutral  solutions  of  the  mercaptan  hydrochloride 
and  dimethylaniline  hydrochloride  be  oxidised  with  potas- 
sium bichromate,  a  red  colouration  is  formed,  changing 
through  blue  into  green.  Tetrametliylindaminesulphide  is 
thus  produced.  On  heating,  the  green  colour  changes  into 
blue.  Mercuric  chloride  throws  down  from  the  neutral 
solutions  of  the  zinc  mercaptide  a  dirty  white  precipitate  ;  on 
heating  the  solution  turns  red.  Mercurous  nitrate  oxidises 
the  mercaptan  to  a  dark  red  liquid. 


The  mercaptan  can  also  be  obtained  by  reducing  the 
amidodimcthylanilinethiosulphonic  acid  in  a  solution  of 
caustic  soda  witli  zinc  dust,  or  by  reducing  the  disul]>hide  or 
supersulphide  in  hydrochloric  acid  solution  with  the  same 
agent. 

The  free  mercaptan  was  obtained  by  treating  the  bisulphide 
or  Jlethylene-red  or  the  supersulphide  with  H.iS,  until  the 
solution  was  colourless.  The  sulphuretted  hydrogen  was 
removed  by  boiling  in  an  atmosphere  of  carbonic  acid.  On 
addition  of  sodium  acetate  a  yellowish  oil  was  obtained, 
showing  all  the  reactions  of  a  mercaptan.  Its  hydrochloride 
could  not  be  obtained  in  crystals ;  it  is  very  soluble  in 
water  and  alcohol. 

Ethemjla midodimethyla n iline  mercap fan  — . 
(CH,)„X.C6H3.X:C(CH3)HC1 


The  mixtiire  of  the  zinc  salt  with  benzene  is  treated  in  a 
sealed  tube  with  au  excess  of  acetyl  chloride  for  four  to  five 
hours  at  100^  C.  The  product  thus  obtained  is  nearly 
soluble  in  water;  caustic  soda  precipitates  an  oil,  soluble 
in  ether.  Gaseous  hvdrochloric  acid  separates  the  hydro- 
chloride, the  alcoholic  solution  of  which,  after  jiurification 
with  animal  charcoal,  crvstallises  in  small  white  or  light 
green  needles  or  prisms. 

Diazolh  iodimethyla  n  iline — 

(CH,)„X.CeH,.X:X 

1  I 

3'5grms.  of  sodium  nitrite  are  added  to  a  well  cooled 
solution  of  10  grms.  of  the  zinc  mercaptide,  which  is  acidu- 
lated with  sulphuric  acid.  First  a  diazo-compound  is  formed, 
which  is  instantaneously  changed  into  the  diazothiodimethyl- 
aniline.  The  base  crystallises  in  long  yellowish  needles 
melting  at  78°  C,  easily  soluble  in  ether,  alcohol,  benzene, 
chloroform,  with  difficulty  in  petroleum  spirit  and  water. 

Ferric  chloride  does  not  produce  any  reaction. 

Platinum  chloride  does  not  precipitate  dilute  solutions. 
In  concentrated  solutions  it  produces  a  precipitation  of  a 
double  salt  crystallising  in  large  yellow  needles. 

Gold  chloride  produces  a  yellow  double  salt,  crystallising 
in  plates. 

Potassium  bichromate  gives  a  dirty  yellow  crystalline 
precipitate.  Zinc  dust  reduces  the  base  to  the  mercaptan. 
isulpliuric  or  hydrochloric  acid  do  not  change  the  base  on 
heating  for  a  short  time. 

p\miing  nitric  acid  forms  a  nitro-compound,  which  on 
addition  of  water  is  precipitated  in  fine  yellow  needles, 
insoluble  in  dilute  hydrochloric  acid. 

On  heating  with  nitric  acid  a  compound  is  formed,  soluble 
in  ammonia  with  a  red  colour.  The  yield  is,  however,  bad. 
Better  results  are  obtained  when  the  sulphonic  acid  is  used 
instead  of  the  mercaptan. 

^-Aviidodimcfhi/Ianiline  mercaptan  disulphide  is  best 
obtained  by  oxidising  the  mercaptan  with  air.  Freshly 
precipitated  zinc  mercaptide  is  suspended  in  water,  anmionia 
is  added  and  air  passed  through  the  mixture  for  24  hours, 
the  ammonia  being  removed  from  time  to  time.  Its  formula 
is — 

.— XH.,  XH„— , 


(CH3),X.C5H3 


CeH^.XCCHj)^ 


-S- 


It  can  also  be  obtained  from  amidodimcthylanilinethio- 
.■^ulphomc  acid,  by  treating  it  w  ith  an  excess  of  caustic  soda 
at  40"— 50°  C. — 

2  (CsHiaXjSjOs)  +  2  H5O  =  (C8H„N5S)3 
+  H2SO3  +  H2S0j. 

and  from  Methylene  red  with  caustic  alkalis ;  but  in  loth 
cases  the  product  is  impure. 


Juno 29. 1880.]     "THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


455 


AmidodimtthyluiiUiniyer.iulphide  crvslalliscs  from  iIil' 
Bolulidiis  uf  tlu'  ciiiiK'  sulphidf  in  lii-iizi'iie  in  bwuitiliil 
yi-lli>w  niidli-s,  uu'ltiiif,'  iit  97°  ('.  The  lumlvtical  ivsiills 
coiiicido  wltli  till'  foiiimhi  t";iiHji,N',Sj.  It  is  casilv  soliililc 
ill  iKiizi'iie  mill  I'tliiT,  nitli  dilliiiilty  in  pi'tiolruui  spirit. 
Dilute  iK'ids  dissolve  it,  Imt  it  siitYers  deeoinpitsition  on 
standing',  siilpliur  separating'  t'luiii  its  suliitloiis.  It  lieeonies 
thus  partly  reeliaiifred  into  tlie  disulphide.  I'errle  eliloride 
prttduees  in  the  hydroehlorie  aeid  solution  of  the  pure 
supersulphide  a  beautiful  purple  eolouration  due  to  the 
forination  itf  Mt'thylfnt'-n-tl  and  of  a  hliii-  ftthittriii;/  mattfr. 
With  diiuethyhiiiiliue  and  ehronuites  a  deep  purple  eolouration 
is  likewise  formed.  I'enie  eliloride  eoloiirs  tlie  hydroehlorie 
aeid  soliitiiui  in  presenee  of  IljS  a  rose  tint  ;  if  it  lie  redueed 
before  Methyleiie-red  is  however  formed.  The  constitution 
of  the  persiilphiile  is  not  yet  eleared  ii]> ;  the  author 
eoneliides  from  the  fornialion  of  the  red  and  blue  eoloiiriiif; 
nuitter  on  oxidation  with  ferrie  chloride,  that  it  is  not  a 
iiniforiii  body,  but  consists  probably  of  two  compounds. 

Amidodimvthijttiuilinflhiosttliihoiiii-  iiriil  is  obtained  from 
Methylene  red,  by  treating  its  aipieous  solution  ( 1 :  100') 
with  dilute  aiiinionia  or  caustic  alkali,  until  it  is  de- 
colourised. The  alkaline  solution  is  then  acidulated  with 
acetic  acid  and  exposed  for  'J  I  hours  in  Hat  vessels  to  the 
iiiHueiiee  of  the  air.  A  little  ammonia  is  added,  the  di- 
sulphide ri'inoved  by  ether,  and  then  the  liquid,  after 
ucidifyiii};  with  acetic  aciil,  is  treated  with  animal  charcoal. 
After  evaporation  the  snl|ih(>nic  acid  crystallises  out  on 
coolini;  and  is  puritied  by  lejicated  reciystallisations.  The 
yii'ld  is  'JO — *2.">  jier  cent,  of  the  weight  of  the  Methylene 
red.  It  is  with  ditKculty  soluble  in  cold  ( 1 :270).  easier 
soluble  in  hot  water  (1;2.)  or  :tO),  with  ditliculty  in  alcohol, 
very  easily  in  caustic  or  carhonateil  alkalis.  The  melting, 
I.e.,  decomposition  point,  was  fonnil  on  ([uick  heating  to  be 
I'Ol'— 204°  (_'.,  with  gradual  heating.  Hi:!— l'J5°  C. 

Traces  of  iodine  or  ferric  chloride  ]ir(iiluce  in  its  dilute 
nqiieous  solutions  a  beautiful  but  unstable  purple  colouration, 
it  tlisappears  on  additicui  of  hydrochloric  acid.  IJichromates 
jiroduce  likewi.se  a  purple  colouration.  On  being  oxidised 
in  ]ireseiicc  of  dinu-thylaniline,  but  absence  of  acids, 
■■  Sulphonie  acid  green"  is  formed.  .Mercuric  chloride 
produces  a  white  precipitate,  passing,  however,  soon  through 
a  salmon  colour  into  grey,  whilst  the  solution  is  coloured 
red.  Copper  sulphate  forms  a  blue  precipitate,  turning 
black  on  boiling.  I'latinum  chloriilc  produces  a  purple 
colouration,  which  disappears  on  boiling,  a  black  precipitate 
being  formed.  ]''uniiiig  hydrochloric  acid  jirecipitates  in 
the  dilute  hydroihlnric  solution  the  hydrocliloride  in  the 
form  of  small  white  prisms. 

The  thiosuljilionic  acid  can  also  be  obtained  from  ^- 
aiiiidodiniethylauiline  in  the  following  manner  : — 10  grms. 
of  neutral  amidodimcthylaniliuc  sulphate  are  dissolved  in 
100  ce.  of  water,  an  aqueous  solution  of  5*5  grms.  of 
|iotassiiim  bichromate,  acidulated  with  ■!•  5  grms.  of  acetic 
acid,  are  added.  A  mass  of  crystals  is  formed  into  which  a 
solution  of  'I'l  grms.  of  sodium  thiosulphate  and  '11  grms.  of 
aluniininm  sulphate  are  ]iourcd.  The  product  of  the  re- 
action is  a  clear  liquid,  from  which,  after  standing,  crvstals 
of  the  sulphonie  aeid  separate.  Another  way  to  ]uepare 
this  compound  is  to  treat  the  merca|>tan  with  sul]ihurons 
aeid  and  bichromate,  or  to  treat  the  disulphide  with 
sulphurous  acid.  The  author  describes  further  a  series  of 
analogous  dcri\atives,  which  have  been  mentioned  before, 
and  were  obtained  from  amidndiflUijlaniliue  tctntitiflltijldi- 
iiiiiliiir,  and  )>-])hriii/lnicdi(i»ilnr,  htnimrthi/liiidnmiitcthiii- 
.•itilphoiHltt',  lc(riinu'ffiylind(lmiiirsu/phit/f.  He  also  describes 
the  methods  for  their  conversion  into  MffhijU'ttc  hlur. 

If  a  neutral  solution  of  eipial  molecnies  of  dimethvl- 
anilinehydrochloride  and  amidodimethylanilinelhiosulplKMiie 
aeid  be  oxidiscil  with  potassium  bichromate,  the  solution 
passes  through  red  and  a  dirty  violet  into  green  and  a 
eopi'cr  looking  resin  or  green  needles,  glittering  like  brass, 
are  separated,  which  are  lecrystallised  from  hot  water. 
Their  formula  is  C'nU  ,5X38203  + A  aq.  or — • 


This  body  can  be  redueed  to  a  leuco-compound  and  is 
destroyed  by  treating  with  hydrochloric  acid,  a  ipiiuone 
bein;^  formed. 

The  sul]>liide  green  is  formed  in  a  similar  way,  by 
oxidising  the  iiiereaptan  with  dimethyhiniliiadiydrochloride. 
Mineral  acids  decompose  this  compound,  a  quiiione  being 
formed.  Hediieiiig  agents  juoduee  two  leuco-conipounils. 
When  a  sulphide  green  soluliou  is  left  to  itself  it  begins  to 
turn  lilue,  ami  after  'J — :t  days  the  reaction  is  tiuished. 
I''roni  the  deep  blue  solution  there  separates  out  Methylene 
blue  on  addition  of  salt  and  zinc  chloride.  .Vt  the  saim; 
time  leiieo-sulphide  green  is  formed,  h'inallv,  boiling  with 
zinc  chloride  produces  only  leiico-methylem'  blue.  Kroin 
the  Thiosulphonic  acid  grci-u  tlu'  free  base  of  leuco-blne  is 
ohtaiiu'd  by  boiling  its  aipieous  solution  for  some  time.  The 
author  furthi-r  dcscribi-s  a  series  of  homologous  green  inda- 
mincs,  and  blue  colouring  matters  obtained  therefrom,  which 
vary  in  shade  fi'oni  a  violet  to  a  greenish  blue.  Their  names 
hail'  already  been  mentioned  and  their  modes  of  preparation 
are  analogous  to  those  abo\i'  gi\cn  in  more  or  less  detail. 
—A.  L. 

'J'hc  Piepunilion  of  Rosanilim's  friim  //i/dni.rijtn'phrtii/l- 
caihiiiids  by  the  Action  of  Ammniiiii  or  Amiiiis.  O. 
Miihlhiiuser.     Dingl.  I'olyt.".!.  271,  -15!) — IGl. 

Uy  the  action  of  ammonia,  or  its  jirimary  and  secondary 
substitution  products,  on  hydroxytrijihenylearbinols,  under 
pressuri',  rosanilines  are  obtained.  The  number  of  ainido 
groups  introduced  deiiends  upon  the  duration  of  the  reaction. 
Anrin  yields  as  final  product  pararosaniline.  The  reaction 
is — 

C(C6H^OH)30H  +  H.NH. 
=  IIjQ  +  C(CV,U,OH)o(CjU^NH„)OH. 
C(Cr,H.,()H)„(CV,H|.XH;)OH  +  H.NH, 
=  HoO  +  (•((•cH.iOIOCf'jHjNH,);*!!!. 
C(C'cIIj()H)(C,;lIjXH,0.;OH  +  H.XIT3 
=  IIoO  +  C(t'6HiXH;);,OH. 

.T.  Persoz  was  the  tirst  to  observe  the  action  of  ammonia  on 
a  mixture  of  hydroxytrlphenylcarbinols,  viz.,  corallin.  Soon 
after,  liigoud  preiKired  the  so-called  azulin  by  the  action  of 
hot  aniline  on  cmalliu.  In  1877,  Dale  and  ,Sfhorlemnier 
isolateil  trihydroxytriphenylcarbinol  from  corallin  and 
treated  this  jiure  substance  with  ammonia.  They  obtained 
pararosaniline.  The  same  chemists  obtained  trimethylparos- 
aniline  by  the  action  of  methylamineon  trihydrox}'trlphenv'I- 
earbinol,  ami  by  the  action  of  anllliu'  and  a  littU'  acetic  acifl 
on  the  same  substance,  prepared  triplieiiyl]Kirarosanillne. 
In  1H7H,  .\.  W.  Hofinann  prepared  hexahydroxymethyl- 
yiararosaniline  by  heating  enpittonie  acid  and  ammonia  to 
IGO' — 170°  C.  in  18S1,  Zulkowsky  obtained  an  isomeric 
magenta  from  methylaurln  and  ammonia  ;  and  in  the  same 
vear  Di-einl  jircparcd  triphenyljiararosanillne  from  corallin 
and  aniline  chloride.  Vawv  ami  I'lck  nbtaltud  pure  amldo- 
triphenylcarbinols  by  the  action  of  primary  and  secondary 
amines,  I'specially  methylamlne,  dimethylamine,  aniline,  0- 
and  ;;-toliildines,  xvlidine,  cumidine,  ami  a- and  jS-naphthyl- 
amine  on  colouring  matters  of  the  following  type  : — 

C[(I{.N(K');)];(I{-OH)OH. 

For  exam]>le,  hydroxjtetramcthyldiamidotriphenylcivrbinol 
yielded  with  ammonia,  aniline,  and  a-naiihthylaniine  respec- 
tively, tetramethylparosaniline,  pheiijl,  and  a-naplithyl- 
tetrainethylpararosaniline  res]iecti\'ely.  The  same  chemists 
pri'i>ared  iVom  hydroxytetramethyldiamidotriphenylcarbinol- 
sulphonic  acid  and  aniline,  a  phen\  Itetramethvlparosaniline- 
sulphonic  aeid.— H.  T.  P. 


CCH,)sy.C,H3.N.C,H^.N(CH,), 


S.SOa- 


The  Pri'jxiniliiin  of  Amido  -  '/'riphriii/liiiilhiines  from 
Amido  -  Triiiiilhiilcarliinoh.  O.  Miihlhiiuser.  Dingl. 
I'olyt.  .1.  271,  -157—459. 

WiiKX  a  rosaniline  base  is  submitted  to  the  action  of  a 
reducing  agent  the  carbinol  is  changed  into  the  correspond- 
ing leuco-base.  In  the  case  of  rosaniline  itself,  for  instance, 
the  reaction  is  as  follows  ; — 

CCOII)(C6H,XIIj),CeU3(CH3)XHj  +  Hj  =  IIjO  + 
CH(C8H^>-H.;),C8H,CCH,)XH.. 
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A.  W.  Hofmann  iu  1861  first  effected  the  reduction  of 
rosaniliue  by  means  of  ammonium  sulphide,  and  also  by 
zinc  and  hydrochloric  acid.  Two  years  later  he  prepared 
by  similar  means  the  leuco-base  from  triphenylrosaniline. 
L".  Uurand  first  employed  zinc  dust  for  reducing  carbinols. 


In  1867  H.  Schiff  showed  that  sulphurous  acid  coiild  be 
used  to  reduce  rosaniline.  In  1872  Bulk  reduced  some  of 
the  sulphonic  acids  of  the  rosaniline  series.  The  literature 
of  the  subject  is  given  in  the  following  table : — 


Tear. 

Author. 

Rechicins  Agent. 

Colour-base. 

Leuco-base. 

Eeferences. 

1873 

A.  Vi'.  Hofmann. 

Alcoholic  aramoniuui 
sulphide. 

Jlethyl  yiolet. 

A  misture  of  tetra-, 

penta-.  and  bexa- 

methylparalcuc- 

aniiines. 

Ber.  6,  360.  Sn  and  HCl  j 
Wiclielhaus,  14, 1952. 

zinc  dust  and  acetic  acid  ; 

Bayer  and  Co. 

(Ger.  Pat.  31,509, 1884). 

1878 

0.  Doebner. 

Zinc  and 
hydrochloric  acid. 

Malachite  green. 

Tetramethyldiamldo- 
triiihenylmetliano. 

Ber.  11,  l-23ii,  and 
E.  and  ().  Fischer,  12,  797. 

1879 

E.  and  0.  Fischer. 

Zinc  dust  and 
hydrochloric  acid. 

Tetraraethylpara- 
rosaniline. 

Tetramethylparaleuc- 
aniline. 

Ber.  12,  SOI. 

U 

Do. 

Zinc  dust  and 
acetic  acid. 

Methyl  green. 

CHCCsH.NfCHJjJaCcH,. 
NlCKCHal^. 

Ber.  12,  2352. 

1882 

Doebner. 

Zinc  dust  and 
hydrochloric  acid. 

Diamidotriphenyl- 
carbinol. 

Diamidotripbenyl- 
methane. 

Ber.15,  ili 

1883 

■ffichelhaus. 

Tin  and 
hydrochloric  acid. 

Pentaraethylpara- 
rosanibue. 

Pentamethylpani- 
leucaniline. 

Ber.  16,  2006,  and  19, 103. 

» 

Do. 

Do. 

Hexaraetbylpai-a- 
rosaniline. 

Hexametliylparaleuc- 
aniline. 

Ber,  16,  2006,  and  19, 108; 
Zn  and  HOI,  Fischer  and 

Gpniiann  16,  707, 

zinc  dust  !ind  acetic  acid  ; 

Bayer  and  Co. 

(Ger.  Pat.  31,509, 1884). 

188J 

Dyeworks, 
Bayer  and  Co. 

Zinc  dust  and 
acetic  acid. 

Benzyl  yiolet. 

Pentamethylbenzyl- 
paraleucaniline. 

Ger.  Pat.  31,509, 1881. 

n 

Do. 

Do. 

Hexa-ethylpara- 
rosaniline. 

Hexa-ethylpnraleuc- 
aniline. 

Do. 

1888 

Heumann  and 
Hcrdlberg. 

Zinc  dust  and 
liyrirochloric  acid. 

Dichloropara- 
rosaniline. 

Dichloroparaleuc- 
aniline. 

Ber.  19, 1989. 

1837 

"Bamberger  and 
MiiUer. 

Do. 

Carbazol  blue. 

.... 

Ber.  20, 1906. 

When  it  is  desired  to  reduce  a  colour-base  iu  practice,  it 
is  dissolved  in  dilute  hydi'ochloric  or  acetic  acid,  -nith  the 
addition  of  alcohol  if  necessary ;  the  solution  is  slightly 
warmed  and  zinc  dust  gradually  added  till  the  solution  is 
decolourised.  It  is  then  filtered,  diluted  with  water,  and 
the  base  precipitated  with  soda.  If  ammonium  sulphide  be 
used  the  colour-base  is  best  dissolved  in  alcohol,  ammonium 
sulphide  added,  and  the  whole  heated  to  100'  C.  in  a  closed 
vessel.  The  alcohol  is  then  distilled  oft,  the  residue  poured 
iuto  water,  and  the  leuco-liase  purifiecl  by  removing  the 
sulphur.— H.  T.  P.  

Oxidation  of  ^-yaphthol.  E.  Ehrlich.  Monatsh.  Chem, 
10,  11.5—122. 
Ix  preparing  orthocinnamic  carboxylic  acid  from  j3-naphthol 
(compare  this  Journal,  1888,  671)  considerable  ipiantities 
of  a  complicated  colouring  matter  and  resinous  products  are 
formed,  and  in  addition  there  is  formed  a  second  crystalline 
acid,  but  only  in  small  quantities  (2  per  cent.).  This  acid 
is  best  prepared  by  running  a  solution  of  200  grms.  of 
potassium  permanganate  in  4  litres  of  water,  in  a  fine 
.stream,  into  a  well-cooled  solution  of  100  grms.  of  ;3-naphthol 
and  100  gi-ms.  of  potash  iu  'A  litres  of  water.  After 
standing  for  a  short  time  the  whole  is  filtered,  the  filtrate 
slightly  acidified  with  dilute  sulphuric  acid,  again  filtered 
from  the  coloured  substance,  the  filtrate  mixed  vnth  excess 
of  dilute  sulphuric  acid,  and,  after  36  hours,  the  brown 
resinous  deposit  collected,  washed  with  water  and  dried  iu 
the  air.  The  solution  coutains  considerable  quantities  of 
orthocinnamic  carboxylic  acid,  which  can  be  extracted  with 
ether.  The  dry  resinous  product  is  repeatedly  extracted 
with  boiling  alcoholic  ether,  the  solution  concentrated  and 
the  ci'ystalline  mass,  which  separates  on  cooling,  first 
washed  with  alcohol  and  then  boiled  with  a  little  dilute 
alcohol  to  remove  orthocinnamic  carboxylic  acid.  The 
residue  is  dissolved  in  boiling  alcohol,  hot  water  added  to 
the  filtered  solution,  and  the  precipitate  recrystalliscd  from 
alcohol. 


The  pure  acid  crysfallises  in  colourless  plates,  melts  at 
281°,  has  the  composition  CooHj^Oj,  and  is  dibasic  ;  it  is 
insoluble  in  water,  and  only  sparingly  soluble  in  the 
ordinary  solvents.  The  avimoniiim  salt  is  very  unstable 
and  the  silver  salt  is  amorphous.  The  barium  salt, 
(CooH,,Oj)oBa  +  7  HjO,  crystallises  in  colourless  plates. 
The  ethyl  salt  melts  at'l23'— 124^ 

A  colourless  crystalline  dibasic  acid,  C\,(|II,j04,  is  obtained 
when  the  preceding  comj>ound  is  reduced  with  sodium  amal- 
gam ;  it  melts  at  223  ' — 224°,  but  at  a  higher  temperature 
it  evolves  carbonic  anhydride.  This  acid  is  probably  nearly 
related  to  the  acid  C\,|)Hi40s,  which  Henriqnez  obtained  by 
oxidising  a-naphthol  with  potassium  permanganate.  (Com- 
pare Ber.  21,  1614.)— E.  S.  K. 


PATENTS. 


Improvements  in  and  Jielating  to  the  ^laniifavture  nf 
Colouring  Matters.  H.  H.  Lake,  London.  I'rom 
K.  Oehler,  Offenbach-on-the-Main,  Germany.  Eng.  Pat. 
7997,  Jlay  31,  1888.  6(/. 
Ykllow  and  orange  azo  dye-stuffs,  which  dye  cotton  in  an 
alkaline  soap-bath  without  a  mordant,  arc  obtained,  accord- 
ing to  this  patent,  by  combining  one  molecule  of  the  o-  or 
m-cresol  carboxylic  acids  (CH3:OH:CO;H  =1:2:3  or 
=  1:3:4)  with  diazotiscd  benzidine  or  tolidine,  and  acting 
on  these  intermediate  products  with  another  molecule  of 
cresol  carboxylic  acid,  salicylic  acid  or  toluylene  diamine 
sulphonic  acid.  The  cresol  carboxylic  acids  are  obtained 
from  the  isomeric  eresols  by  the  methods  of  Kolbe  (Ger. 
Pat.  426),  or  of  Schmitt  (Ger.  Pat.  29,939).  The  following 
are  the  methods  for  preparing  some  of  the  dye-stuffs : — 
18 '4  lb.  of  benzidine  are  dissolved  in  500  lb.  of  water 
and  48  lb.  of  hydrochloric  acid  of  20°  B.,  and  diazotised 
with  a  solution  of  28  11).  of  sodium  nitrite  in  150  lb.  of 
water.  This  is  then  run  into  a  solution  containing  30 '4  lb. 
of  o-cresol  carboxylic  acid  and  27  lb.  of  sodium  hydrate  in 
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GOO  !b.  of  water.    The  mixture  is  nptated,  and  after  some 

Imuis  till'  ilvi'-stuff  sopnriili'S  out  lis  a  yellow-browii 
powilir  whii'li  is  lilliT-piossfil  and  (hitil.  It  ilvos  cotton 
from  u  soiii)-liath  lifiht  li-iiKui-yt-llow.  An  onin^r  <hr-stu£f 
is  fornu'il  as  follows: — L'l'L'lli.  of  toliilinc  mr  ilia/.otisi'd, 
ami  to  the  solntioii  arr  ailiUd  I.')'J  Hi.  of  «-i[<sol  cailioxvlic 
»i-i(l,  'M  M>.  of  ••  cali-inrd  soihi."  ami  :t(i()  Hi.  of  watir. 
'I'lif  iiitrinudiali'  proiUut  thus  fcinni'il  is  a  fH'hitiiions  liiiiwn 
mass.  To  this  is  aihlfd  a  solution  containinf;  -iO'l  111.  of 
toluyli'uediaminr  sulphonic  ai'id,  C>  lb.  of  soda  and  300  Hi. 
of  water.  The  whole  is  then  stirred  f<ir  24  hours,  raised  to 
the  boil,  the  dve-stuft  preeipitatiMl  with  .salt,  filter-pressed, 
and  dried.  TJie  aeids  are  preeipitateil  from  their  aipieous 
Milutions  by  dilute  aeiils  as  brown  Hakes.  They  dissolve 
with  a  violet  colour  in  strong  siilpliiiric  acid. — T.  A.  1.. 


.Vtic  Cilouriiiii  Mailers.  11.  H.  Lei^h,  London.  Vmm 
K.  O.  Williams,  Albany,  I'.S.A.  En^'.  Pat.  lli,l:!:i, 
Xoveudier  7,  IHHS.  tW.  " 
( I.NK  molecule  of  tetnizo-di|ilienyl,  tctrazo-stilbene,  telrazo- 
lluorene,  tetnizo-naphllialene,  their  homoloixncs  or  siilphonic 
acids,  is  combined  with  one  molecule  of  naphthylaminc  iiroiie 
of  the  sulphonic  acids  of  najihthylamlm',  and  subs<'i|Uently 
with  one  molecule  of  orcinol  or  its  suliilmnic  acids,  forming' 
in  this  manner  red  dye-stufls  which  dye  cotton  from  an 
alkaline-  or  soap-bath,  the  colour  bcinj.'  fast  to  washing. 
•_'H  lb.  <if  benzidine  sulphate  arc  diazotiscd  and  run  into 
25  lb.  of  .sodium  /3-naplithylamine  sulphonate,  100  lb.  of 
.sodium  hydrate  and  .'lOO  jjallons  of  water.  After  stirriii}; 
for  12  hours,  14  "4  lb.  of  orcinol  dissolved  in  water  are 
ailded.  The  mixture  is  stirred  for  another  1  j  hours,  raised 
to  the  boil,  the  dye-stuff  salted  out.  tiltcr-pressed  aial  dried, 
lilucr  shades  are  obtained  by  usin^  tolidine  in  place  of 
benzidine,  and  also  by  employing  Casella's  na]ilitliionic 
acid  1'  in  place  of  tlie  najihthylamine  sulphonic  acid 
mentioned  above.  The  colouring  matters  :uv  insoluble  in 
dilute  aeids,  but  soluble  in  alkalis  and  concent  lated 
sidphuric  acid. — T.  A.  L. 


An  Improved  Mmniftiti  It  re  of  Para-dio.ry-henzol  in  Yvllow 
Slahlc  ( 'ri/sliilx.  S.  Meyer,  Berlin,  Germany.  Kng.  I'at. 
4404,  .March  l:i,  ISH'J.    "4(/. 

,V  HOT  saturatetl  solution  of  ;)-dihydroxylicnzene  (quinol) 
is  treated  with  gaseous  sulphurous  acid.  On  cooling  the 
solution,  crystals  of  a  bright  yellow  colour  .separate  out. 
They  contain  a  small  (pumtily  of  suliihurous  acid,  anil  arc 
much  more  .stable  than  ipiinol  both  in  the  solid  form  and 
in  solution.  It  is  proposed  to  iise  this  substance  in  a 
similar  mainu-r  to  <piinol  as  a  de\cloper  in  photography. 

--T.  A."  L. 


Y.-TEXTILES :  COTTON,  WOOL,  SILK,  Etc. 

PATKXr. 

A  A'oce/  Method  of  Operaliny  on  Jute  and  Rlua  Canes. 
J.  K.  Dry,  London.    Eng.  Pat.  6.>HI,  May  2,  1888.     6rf. 

For  the  purposes  of  this  invention  the  fibres  are  stripped 
off  the  stems  in  the  form  of  "  ribbons,"  which  are  laiil  in 
alternate  layers,  crosswise,  in  crates  or  frames.  The  crates 
are  theu  placed  in  tanks  containing  strong  boiling  soda 
solution.  ^Vfter  remaining  here  for  l.j  minutes  they  are 
removed  to  ilttfither  ves.sci  containing  a  solution  of  soap,  the 
strength  being  such  that  there  is  one  jiound  of  soap  to  fi\e 
pounds  of  "  ribbons."  The  solution  is  boiled  for  from 
l.\  to  3  hours.  'I'he  material  is  rinsed  in  a  bath  <if  solution 
of  soda  of  the  same  stri-ngth  as  that  alr-eady  referred  to, 
and  is  then  dipped  in  dilute  sulphuric  acid.  If  necessary, 
it  is  further  treated  with  a  W"ak  solution  of  bleaching 
powder,  after  which  it  is  thoroughly  washed  in  cold  water 
and  dried  by  exposure  to  the  air  or  by  artificial  heat. 

—  K.  .1.  li. 


YL-DYEING,  CALICO  FEINTING,  PAPER 
STAINING,  AND  BLEACHING. 

On  some  Chemual  Prnperties  nj  Wool  and  Allied  liodies, 
and  on  the  liehariour  of  these  Jlodies  loirards  the 
Siihstantire  Dijes.  E.  Knecht  and  .1.  1{.  .\pplevanl. 
.1.  Soc.  Dyers  and  Colonrists,  1888,  71—78. 

Tuts  is  a  continuation  of  Kneeht's  pajier  "  (In  the  behaviour 
of  the  animal  fibres  towards  the  acid  colouring  matters" 
(this  Journal,  1888,  G21— 623),  in  which  the  author 
endeavoured  to  jiroduce  further  proofs  in  favour  of  the 
chemical  theory  of  dyeing.  Hy  dissolving  wool  in  sulphuric 
acid,  and  carefully  neutralising  the  clear  solution  with  soda, 
a  ]irecipitate  was  olitained  which,  when  collected,  washed,  ' 
and  dried,  formed  an  am(ir]ihous  brown  powder,  insoluble 
in  water,  but  soluble  in  aci<ls  and  alkalis.  The  solution  in 
acids  gave  similar  reactions  with  the  acid  coal-tar  colours 
to  those  of  the  original  .solution.  The  authors  have  since 
endeavoured  to  purify  this  product,  but  fonnil  that  after 
standing  some  time  in  the  air  it  had  become  changed,  being 
only  ]KMlially  soluble  in  alkalis  ;  moreover,  the  yield  from 
the  wool  was  so  small  (less  tlian  I  jier  cent.)  that  they  were 
obliged  to  look  for  some  better  means  for  isolating  the  lake- 
giving  constituent. 

liy  dissolving  wool  in  caustic  soda,*  and  acidulating  the 
solution  with  dilute  sulphuric  acid,  a  solution  was  obtained 
which  showed  properties  identical  with  those  of  the  original 
sulphuric^  acid  solution.  As  the  yield  appeared  to  be  much 
greater  by  this  method,  the  authors  therefore  determined  to 
discard  the  sulphuric  aeid  solution  and  to  restrict  their 
attention  to  the  solution  in  caustic  alkali.  After  numerous 
futile  attempts  to  isolate  the  lake-giving  substance  from  the 
alkaline  solution,  they  ilctermined  to  try  whether  the  so- 
called  lanuginic  acid,  ]irepari(l  from  wool  nnmy  years  ago 
by  Champion  (Coiupt.  Heiid.  72,  330)  jios'sesscd  the 
))roperty  of  jircciiiitating  the  substantive  dyes  from  their 
solutions.  This  was  found  to  be  the  case,  and  they  con- 
sequently prepared  a  quantity  of  thi.s  substance.  The 
following  was  the  modus  operandi : — • 

About  500  grms.  of  Botany  noils  were  first  carefully 
washed  and  then  dissolved  in  a  moderately  strong  solution 
of  barium  hydrate.  The  barium  was  then  precipitated  by 
means  of  carbonic  acid,  and  from  the  filtered  solution  the 
lanuginic  aeid  was  thrown  down  by  means  of  lead  acetate. 
After  having  removed  all  the  excess  of  lead  acetate  by 
repeatedly  washing  with  water,  the  lead  salt  was  suspe?ided 
in  a  large  volume  of  water,  and  decomposed  hy  sulphuretted 
hydrogen.  The  filtrate  from  the  lead  "sulphide  was 
e^■aporated  to  dryness.  In  this  niarmcr  about  30  grms. 
of  a  brownish-yellow  mass  were  obtained,  which  on  grinding 
yielded  a  light  diity  yellow  powder.  Here  the  authors 
were  struck  by  a  great  discrepancy  bct\vccn  their  results 
and  those  of  ( 'lianiiiion,  who  described  tlie  proibiet  obtained 
as  a  light  yellow  dclicpiescent  mass,  while  this  was  not  in 
the  least  dclicpiescent.  By  working,  howc\er,  exactly 
according  to  his  method — viz.,  dissolving  in  barium  hydrate, 
precipitating  with  carbonic  aeid,  then  with  lead  nitrate 
(instead  of  acetate),  and  decomposing  the  (perhaps  not 
thoroughly  washed)  iirecipitate  with  sulphuretted  hydrogen 
— on  cvajiorating  to  dryness  a  jirodnct  was  obtained  which 
corresponded  exactly  to  his  descriiition  ;  but  it  contained 
nitric  acid,  and  there  appeared  to  be  no  doubt  that  his  also 
contained  nitric  aeid.  From  analyses  of  the  barium  and 
lead  salts,  (_'ham|iion  ascribes  to  lanuginic  acid  the  com 
position  ('i.jH:,(,XjO,||.  The  analyses  agree  indeed  very 
closely  with  the  formula,  but  he  has  left  altogether  out  of 
consideration  that  the  substance  contains  .about  3  percent, 
of  sulphur,  and  his  fonnuhc  cannot,  therefore,  be  accepted 
as  correct. 


The  nmouut  of  caustic  soda  necessary  to  compIctcI.y  dis- 
intcgrato  the  wool  fibre  was  roughly  estimated,  and  it  was 
found  that  after  boilinp  for  three  hours  with  n-.'i  per  cent.,  of 
c.-iustic  soda  (of  the  weight  of  the  wool),  the  fibre  was  not  di.s- 
intejrratccl,  whereas  when  thir  amount  w:is  increased  to  0"G  per 
cent.,  coniidetc  disintegration  ami  alaiost  complete  solution  had 
taken  placi.'. 
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The  laiuitrinic  acid  obtained  hy  the  authors  possesses  the 
foUowin^j  properties : — It  dissolves  slowly  in  cold,  easily  in 
hot  water.  In  alcohol  it  is  sparinfjiy  solulile,  in  ether 
insoluble.  The  aqueous  solution  ]>reciiiitates  the  acid  and 
basic  colouring  matters  forniinj;  coloured  lakes.  Tannic 
acid  and  bichromate  of  potash  also  yield  precipitates. 
When  heated  to  100'  it  becomes  soft  and  plastic,  and  this 
property  is  shown  more  strikingly  by  the  coloured  lakes, 
nuist  of  which  melt  at  this  temperature.  If  heated  still 
furtlier  it  swells  up,  turns  lirown  and  gives  off  a  smell 
n'sembling  that  of  burning  \vov\.  (.)n  ignition  a  consider- 
able (piantity  of  ash  is  left,  which  consists  chiefly  of  barium 
carbonate.  Suspecting  that  the  reactions  described  might 
have  been  partially  due  to  the  presence  of  barium,  the 
authors  prepared  a  fresh  quantity  of  the  product  by  dissolv- 
ing in  caustic  soda  instead  of  barium  hydrate,  proceeding 
further  as  already  indicated.  The  product  obtained,  which 
contained  only  a  very  small  amount  of  ash,  exactly 
resendiled,  however,  the  first  product,  not  only  in  external 
appearance,  but  in  all  its  properties. 

The  following  further  reactions  were  noted  with  the 
aqueous  solution  : — 

Alum,  in  presence  of  sodium  acetate,  jields  on  standing  a 
white  precipitate. 

Stannous  chloride,  in  presence  of  sodium  acetate,  gives  a 
similar  precipitate. 

Copper  sulphate,  in  presence  of  sodium  acetate,  gives  a 
light  green  curdy  precipitate. 

Ferric  chloride,  in  presence  of  sodium  acetate,  yields  a 
light  brown  precipitate. 

Ferrous  sulphate,  in  presence  of  sodium  acetate,  yields 
a  dirty  white  precipitate. 

Chrome  alum,  in  presence  of  sodium  acetate,  a  white 
precipitate. 

Silrer  nitrate,  in  presence  of  sodium  acetate,  a  white 
precipitate. 

Platinum  chloride  yields  a  light  yellow  precipitate,  which 
melts  on  heating. 

Lanuginie  acid  parts  with  all  its  moisture  at  110°  C,  the 
weight  remaining  constant  when  the  temperature  was  raised 
to  l:iO°  C. 

Lanuginie  acid  shows  all  the  properties  of  a  proteid,  and 
may  therefore  be  classed  among  the  albuminoids ;  it  is 
soluble  in  water  at  all  temperatures,  and  its  solution  is  not 
coagulated.  With  Millon's  reagent,  and  with  the  double 
compound  of  phosphoric  and  tungstic  acids,  it  shows  the 
characteristic  albuminoid  reactions.  An  ultimate  aualysis 
yielded  the  following  a\'erage  percentage  results : — 

C  =  41'61;  H  =  7-31;  N=10-26;  S  =  3-3j;  andO  =  31-44. 
Total  93 -y?. 

The  nitrogen  was  estimated  by  Kjeldahl's  method,  and  the 
sulphur  by  fusing  with  soda  and  saltpetre  in  a  platinum 
crucible,  and  ]>recipitatiug  \\ith  liarium  chloride. 

The  product  used  in  these  estimations  contained  barium, 
which  was  estimated  in  the  ash  in  the  usual  manner,  and 
was  taken  into  account  in  calculating  the  -above  percentages. 
It  is  noteworthy  that  this  barium  is  combined  so  tenaciously 
with  the  lanuginie  acid  that  it  cannot  be  removed  from  the 
aqueous  solution  by  means  of  carbonic  acid.  Another  but 
more  expensive  method  which  the  authors  devised  for 
isolating  lanuginie  acid  is  based  upon  the  fact  that  tlie 
substance  is  completely  thrown  down  by  means  of  Night 
blue  as  a  coloured  lake.  The  method  adopted  was  as 
follows  : — Wool  was  dissoh'ed  in  caustic  soda,  the  solution 
slightly  acidulated  with  sulphuric  acid,  and  after  filtering 
])recipitated  with  a  strong  solution  of  Night  blue.  The  Night 
Idue  lake  was  then  decomposed  with  liarium  hydrate,  which 
left  behind  the  Night  blue  base  in  an  insoluble  state,  while 
the  lake-gi\ing  substance  jiassed  into  soluti(Ui.  After  pre- 
cipitating the  excess  of  barium  witli  carbonic  acid,  the 
liipiid  was  filtered  and  e\aporated  to  dryness.  The  residue 
showed  properties  similar  to  the  product  obtained  by  the 
first  method,  and  it  appeared  that  the  two  substances  were 
ideuticah 


As  is  well  known,  wool  is  slowly  changed  by  boiling 
water ;  at  higher  temperatures  this  change  is  still  more 
marked.  Lever  and  Roller*  first  drew  attention  to  the 
solubility  of  feathers,  human  hair,  &c.,  in  water  at  200"  C. 
Breinl  describes  the  solution  of  wool  in  water  at  200°  C,  and 
notes  that  the  solution  thus  obtained  also  possesses  the 
property  of  precipitating  the  substantive  eolotu-ing  matters. 
Previous  to  the  publication  of  Breinl's  results,  the  authors 
carried  out  the  following  experiment: — 10  grms.  of  wool 
were  heated  with  about  50  cc.  of  distilled  water  in  a  sealed 
tube  for  four  hours  to  a  temperature  of  200° — 230°  C.  On 
opening  the  tube  there  was  a  considerable  pressure,  and  foul 
smelling  gases,  consisting  chiefly  of  sulphuretted  hydrogen, 
were  given  off.  ]\Iost  of  the  wool  was  dissolved,  leaving  a 
small  q\uintity  of  a  brown  residue  in  the  tube.  The  liquid, 
which  was  of  a  dirty  orange  colour,  was  strongly  alkaline, 
owing  to  the  presence  of  ammonia  ;  it  was  distilled  to  about 
one-half  of  its  volume,  and  the  distillate,  which  was  of  a 
yellow  colour,  smelt  strongly  of  ammonia.  On  evaporating 
the  a(|Ucous  solution  to  dryness,  a  residue  was  obtained 
which  resembled  glue  while  hot,  and,  when  cooled,  solidified 
to  a  light  brown  hj-groscopic  mass,  which  weighed  5  ■  5  grms. 
From  the  acidulated  aqueous  solution  of  this  substance,  ether 
extracted  a  light  yellow  oil,  the  smell  of  which  resembles  that 
of  some  of  the  higher  fatty  acids.  The  aqueous  solution 
gave  with  sulphvuic  acid  a  yellow  precipitate.  Bichromate 
of  potassium  yielded  with  the  filtrate  from  this  a  yellow  pre- 
cipitate. Hydrochloric  acid  also  yielded  a  yellow  precipitate, 
soluble  in  excess,  and  with  this  solution  bichromate  of 
potash  gave  a  brown  precipitate.  Lead  acetate  yielded  a 
light  yellow  precipitate,  soluble  in  dilute  nitric  acid. 

The  acidulated  aqueous  solution  yielded  precipitates  with 
the  acid  colours. 

From  these  residts  it  seemed  probable  that  the  aqueous 
solution  of  wool  also  contained  lanuginie  acid. 

Horn  boiled  with  caustic  soda  also  dissolved,  and  the 
acidulated  solution  gave  reactions  similar  to  those  of  wool. 
Human  epidermis,  treated  in  a  similar  manner,  was  only 
partialis'  dissolved,  but  the  acididated  solution  gave  pre- 
cipitates with  the  acid  colours. 

Sulphur  in  Wool. — f'hevreul  has  shown  that,  by  treating 
wool  w  itii  alkalis,  the  greater  part  of  the  sulpluir  is  removed 
as  sulphuretted  hydrogen,  but  he  was  not  able  to  remove  all 
in  this  manner.  By  stee|iing  wool  28  times  in  lime  water, 
24  hours  each  time,  and  washing  with  hydrochloric  acid 
between  each  treatment,  he  was  able  to  reduce  the  per- 
centage of  sulphur  to  0'46.  The  wool  treated  in  this 
manner  was  no  longer  blackened  by  an  alkaline  solution  of 
lead.  It  A\as  thus  shown  that  the  sulphur  in  wool  exists  in 
two  different  forms. 

Having  foimd  that  laruiginic  acid  is  not  blackened  by  an 
alkaline  solution  of  lead,  the  authors  considered  that  the 
sulphur,  which  cannot  be  removed  from  wool  by  treatment 
with  alkalis,  must  be  contained  in  it,  in  this,  or  in  a  similar 
condition,  and  thought  it  of  interest  to  estimate,  quantita- 
tively, the  amount  of  sulphur  which  could  be  removed  as 
sulphuretted  hydrogen  by  another  process. 

For  this  purjiosc,  the  sulphur  was  estimated  in  wool  by 
fusing  with  socla  and  saltpetre,  and  precipitating  as  barium 
sulphate.  The  sul[>hur  i'enioval)le  by  alkali  was  estimated 
by  dissolving  a  known  weigiit  t>f  wool  in  caustic  soda,  and 
passing  the  gas  given  off  on  acidulating,  and  boiling  with 
sulphiu-ic  acid  into  decinornuil  iodine  solution. 

In  the  first  experiment,  wool  containing  2 '36  per  cent,  of 
sulphur  was  found  to  give  off  1  ■  66  per  cent,  as  sulphuretted 
hydrogen  ;  the  rest,  0'70  per  cent.,  remained  in  the  liquid. 

The  percentage  of  sulphur  (calculated  on  the  total 
sulphur)  evolved  as  sulphuretted  hydrogen,  was,  according 
to  this  experiment,  about  70  per  cent. 

In  the  second  experiment,  a  different  quality  of  wool  was 
used.  It  contained  1'43  per  cent,  sulphur,  of  which 
1'02  grm.  (or  again  about  70  per  cent,  of  the  total)  was 
given  off  as  sulphuretted  hydrogen.  From  the  results  of 
these  two  experiments,  it  would  ap]iear  that  the  percentage 
of  active  to  that  of  inactive  sulphur  in  wool,  is  in  a  constant 
ratio. 

•  I/iebig's  Jahresber.  1S52,  (197. 
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Coloured  Lakes  from  Wool. — Lanuginic  ncid  precipitated 

ill  lu-iiliilati'tl  tiiiiUHiiis  solution  all  the  aciil  suhstautivo  dyos. 
The  authors  ha\f  pivpaivii  a  lar^'i'  minihiT  of  thrsr  imIouiiiI 
lakes,  iiiiluiliii);  those  foniied  with  ( 'nslal  scaritt,  ( )r:iii^v, 
picrio  aiiil,  Xaphlhol  yellow  S,  Fast  reil,  Xaphlliol  Maek. 
St»lulile  liliie,  Aeid  violet,  and  iiidi^^o  exti-aet.  All  these  lakes 
Mere  intensely  coloured  ;  in  eold  water  they  were  almost 
insoluble;  in  hoilinir  water  they  mostly  melted  and  partially 
dissolved,  hut  separated  out  a^ain  on  eoolinj;.  They  were  all 
easily  solnlile  in  alkalis,  hut  iv-preeipilated  by  aeids. 

V'Ae  I'icrate  was  an  onin^'e  preeipitate,  whieh,  when 
finely  fn^anul,  fornie<l  a  hrijfht  yellow  powder. 

In  prepariiifi  these  lakes,  the  relative  weifihts  of  the 
preeipitates  fi>riued  from  the  aeidulated  soluli<)n  of  wool  in 
caustic  sodii  wer»'  in  nine  eases  rouj;hly  estimated,  i'roni 
15  grms.  of  wool  were  obtained : — 


Grms. 


Crystal  scarlet  luke  . 

Fast  i-cd  hike 

Soluble  blue  lake  ... 

Oranffolake 

Acid  violet  lake 

Knphtliol  black  lake 
Picric  aeid  hike 


Per  Cent. 


i'l 

lG-0 

•2-j 

10-0 

2-7 

IS'O 

31 

20-0 

29 

19-S 

21 

M-0 

2« 

l(i-3 

The  lakes  formed  with  the  basic  dyes  may  be  obtained  by 
adding  the  solution  of  the  basic  dye  to  the  neutral  solution 
«>f  lanu>:inie  aeid.  Most  of  these  lakes  ditfered  from  those 
formed  by  the  aeid  dyes  in  liciu};  soluble  in  aeids.  In  only 
one  case —  namely,  that  of  magenta — was  the  weight  of  lake 
fonncd  roujihly  estimated.  U)  frrms.  of  wuol  were  dissolved 
in  caustic  soda,  the  solution  carefully  neutralised  with  sul- 
phuric acid,  ancl  tiltered.  Kxeess  of  maf^enta  was  then 
addeil,  and  the  preeijatate  formed  was  eollecttd,  washed 
and  dried.     It  yielded  05  frrni. 

3/*i.ri;Hwm  Amount  of  (\iUinr  tibsorbed  hij  lT'o«/  in 
JJi/fiiiy. — In  onler  lo  obtain  an  idea  of  the  amount  of  colour 
which  wool  is  capable  of  eonibinin;;  with,  snudl  pieces  of 
flannel  were  dyed  w  ilh  a  larjie  excess  of  pierie  aeid,  Xaphthol 
yellow  .S,  and  Tartrazin  unch'r  similar  conditions.  The 
excess  of  eolourin;;  mailer  was  then  estimated  in  the  residual 
solution  in  each  ease  by  titraliiif;  wilh  Xi^ht  blue.  The 
amount  of  colour  used  was  ,50  per  cent,  of  the  weight  of 
wool,  ami  the  dye-bath  was  acidulated  witii  aO  per  lent,  of 
sulphuric  acid.  We  found  that  the  amount  of  aeid  used  in 
dyeinj;  did  not  materially  affect  the  anu)unt  of  colour  fixed. 
Thus,  whether  .">0  per  cent,  or  10  per  cent,  (if  sulphuric  aeid 
were  used  in  dyeintr  with  pi<'rie  aeiil,  exactly  the  same 
quantity  was  fixed.  The  maxinnnu  anaiunt  of  colour  had 
been  Hxed  in  the  tirst  hour:  the  amount  tixetl  by  ])rolonging 
the  treatment  to  three  launs  was  not  greater.  The  esti- 
mation was  effected  by  diluting  the  residual  liipiid  to 
2j  litres,  and  titrating  the  solutions  thus  obtained  with 
a  known  ipianlity  of  Xight  blue. 

The  follow  ing  amounts  were  fixed  : — 
(A.)  £jCRic  Acid. 


Time— 1  hour. 

Time— 
3  hours. 

I.                 If. 

III. 

Amount  filed 

.\mounl  in  solution. 


Per  Cent .  1  Per  Cent. 
1800      i        13-S 


Per  Cent. 
13-20 


37-00 


38-7 


50-0 


These  results   were  checked  by  estimating  the    actual 
increase  in  weight  of  a  piece  of  flauuel  weighing  10  grins., 


after  dyeing  with  50  per  cent,  of  picric  acid,  and  were  found 
to  agieo  with  those  already  obtained. 

(H.)  X'ai'Hthoi.  Yellow  .<5. — Time — 1  hour. 


Amount  fixed 

Amount  in  solution  . 


Per  Cent. 

SO'S 


r,\f() 


(C.)  Taktkazin. — Time — 1  laiur. 

I'lM-  Cent. 

Auiount  llxed 22 'IIS 

Amount  in  solution 27'>%'3 


60 '0 


The  temperature  was  in  each  case  100"  C. 

These  figures  show  .something  very  striking  and  interest- 
ing. Taking  the  amount  ()f  pierie  aeiil  absorlietl  by  w(ifil  as 
a  basis,  it  is  easy  to  ealeulale  that  the  amounts  of  Xaphthol 
yellow  S  and  Tartrazin  are  almost  exactly  1  and  ^  mol. 
respectively. 


Calculated. 


Found. 


Picric  ncid 

Nnphthol  yellow  (I  mol.) 

Tartrazin  (J  mol.)    

Crystal  violet  (5  mol.)  .. 


Per  Cent. 

20 -(S 
23 -1 
7-114 


Per  Cent. 
13-3 

20-8 

22-0 

18-1 


The  amount  of  basic  dyes  absorbed  is  considerably  less. 
Only  one  estimation  was  made,  viz.,  in  the  ease  of  Crystal 
violet.  The  amoiuit  of  this  dye  absorbed,  under  similar 
conditions  as  already  given,  was  found  to  be  only  8-4  per 
cent.     This  corresponds  to  one-third  of  a  molecule. 

Siimman/  and  (^oiiclnsions. — T)ie  main  object  of  this 
investigation  was  to  establish  as  clearly  as  possible  the 
correctness  of  the  chemical  theory  of  dyeing.  During  the 
.  course  of  their  work  a  number  of  other  points  have  been 
elicited,  which  the  authors  have  considered  of  snflicient 
inteiest  to  include  in  the  paiier.  They  isolated  from 
wool  a  substance  soluble  in  water,  which  ]iossesses  most  of 
the  characteristic  properties  of  keratine.  It  yielded  preeipi- 
tates with  all  the  metallic  salts  used  in  mordanting,  and  also 
colomed  jireeipitates  with  the  substantive  dyes.  That  actual 
chemical  combination  takes  place  w:is  shown  by  the  analysis 
of  the  picrate,  whieh  latter  was  found  to  contain  sulphur  as  an 
essential  constituent,  whereas  ]iierie  acid  itself  contains  no 
sulphur.  The  percentages  of  earhoii,  hydrogen,  nitrogen, 
and  oxygen  also  point  to  the  existence  of  a  new  compound. 

It  was  not  the  wish  of  the  authors  to  assert  definitely  that 
lanuginic  aeid  exi.sts  as  such  in  the  wool,  although  it  might 
be  assumed  that  it  is  held  there  in  an  insoluble  state  by 
some  other  constituent  of  the  fibre.  They  considered  it  more 
cori-ect  to  assume  that  laiuigiiiic  acid  is  a  simple  decompo- 
sition product,  or  a  more  soluble  form  of  that  portion  of  the 
w-ool  not  yielding  up  its  sulphur  to  alkalis. 

Assuming,  however,  this  hypothesis  to  be  correct,  all  the 
reactions  which  take  place  in  the  mordanting  and  dyeing  of 
wool  might  lie  exjilained  by  means  of  it.  ,So  far  as  mor- 
danting is  concerned,  it  had  hitherto  been  a.s.sertcd  that  when 
wool  was  boiled  with  .solutions  of  themetallie  salts  a  more  or 
less  complete  dissociation  of  the  salt  took  ]ilaee,  and  the 
hjdrate,  or  a  very  basic  salt,  beeanu-  ]ireeiipitated  on  the 
fibre.  It  appears  now  more  iirobable  that  the  mordants  are 
not  fixed  in  this  maiuu-r,  but  actually  combine  with  a 
constituent  of  the  wool  to  form  different  chemical  com- 
pounds, like  those  whieh  have  actually  been  lu-odueed  from 
the  .solution  of  lanuginic  aeid.  These  compounds  are 
capable  of  yielding  coloured  lakes  with  flu-  adjective  dyes, 
a  property  which  is  not  possessed  in  all  eases  by  the 
metallic  hydrates  themselves.  Thus  it  w-as  found  that, 
whereas  a  solution  containing  Alizarin  S,  oxalic  aeid,  and 
alum,  could  be  boiled  for  an  indefinite  period  without  under- 
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going  any  apparent  change,  when  lanuginic  acid  T\as  added 
a  bright  scarlet  precipitate  rapidly  formed  at  the  boiling 
temperature.  A  similar  reaction  was  noticed  with  cochineal, 
stannous  chloride  and  oxalic  acid. 

The  behaviour  of  wool  towards  the  colouring  matters  is 
still  more  noteworthy.  Here  again  the  theory  of  simple 
mechanical  absorption  is  tpiite  out  of  question.  This  has 
ahead V  been  made  c\ident  by  the  results  of  investigations 
already  published  by  Knecht.  The  quantitative  results 
which  were  obtained  with  picric  aciil,  Naphthol  yellow,  and 
Tartrazin  are  especially  notf worthy,  and  point  unmistakably 
to  strictly  chemical  reactions  between  the  fibre  and  the 
colouring  nuitters.  The  behaviour  of  Alkali  blue  was  one 
which  the  authors  coidd  not  at  first  easily  explain,  but  they 
found  subsequently  that  it  was  precipitated  in  uentral 
solution  by  lanuginic  acid,  and  that  the  colour  of  the 
precipitate"  became  considerably  darker  on  the  addition  of 
sulphuric  acid.  An  interesting  result  was  also  obtained 
with  a  solution  of  camwood  in  very  dilute  soda,  which 
yields,  with  lanuginic  acid,  a  copious  red-brown  precipitate, 
thus  explaining  the  curious  behaviour  of  this  class  of 
insoluble  woods  in  wool  dyeing. 

Knecht  further  drew  attention  to  the  difficulty  of  com- 
jilefely  removing  the  natural  grease  from  wool  by  means  of 
bisulphide  of  carbon,  ^\^:>ol  was  first  treated  with  hydrochloric 
acid,  in  order  to  decompose  any  lime  soap  which  the  fibre 
might  contain  ;  it  was  then  dried  and  extracted  for  three 
hours  in  a  Soxhlet  with  bisulphide  of  carbon.  Wool  treated 
in  this  manner,  then  dissolved  in  caustic  soda,  gave  with 
sulphuric  acid  a  precipitate  which  when  dried  and  ground 
was  found  on  extracting  again  with  bisulphide  to  contain 
grease  which  in  its  projierties  resembled  cholesterin.  From 
this  it  would  appear  that  the  woollen  fibre  contained  grease 
in  its  interior  not  easy  to  remove  on  account  of  the  dense 
character  of  the  fibre. — E,  K. 


PATENTS. 


Improi'einent  in  tJie  Ait  or  Process  of  Dyeing  Cotton. 
H.  Gross,  Crimmitschau,  Saxonv.  Eng.  Pat.  6029,  April 
23,  1888.     Ad. 

FoK  the  purpose  of  dyeing  black  on  cotton,  without  the 
employment  of  a  special  mordanting  process,  a  decoction  of 
the  connnon  heath  (Erica  vidi/aris)  is  added  to  the  dye- 
liquor  containing  the  dye-woo(l  extract,  together  with  cntch, 
copper  sulphate,  chromate  of  potash,  borax,  and  bicarbonate 
of  soda.  The  cotton  is  dyed  in  one  bath,  and  it  is  claimed 
that  a  colour  is  obtained  which  is  fast  to  light,  whilst  the 
I'insing -water  is  not  appreciably  polluted. — W.  E].  K. 


Itnprorements  in  Apparatus  for  Treating  Te.rtile  Materials 
irith  Liquids,  Gases,  or  Vapours.  W.  Mather,  Salford. 
Eng.  Pat.  1172,  January  22,  1889.     lid. 

The  present  invention  relates  to  improvements  in  the  con- 
struction of  the  apparatus  described  in  Eng.  Pats.  1912, 
3096,  and  8793  of  1885,  and  10,053  and  15,343  of  1886, 
whereby  the  opening  and  closing  of  the  doors  is  facilitated, 
and  the  charging,  discharging,  and  circulation  of  the  fluids 
emploj-ed  are  rendered  more  easy  and  effective. — E.  J.  B. 


VII.-ACIDS,  ALKALIS,  AND  SALTS. 

Contributions  to  the  History  of  the  Amnwnia-Soda  Process. 
K.  Lucion.     Chem.  Zeit.  13,  627. 

As  in  the  case  of  many  important  discoveries,  so  in  that  of 
the  origin  of  the  ammonia-soda  process,  there  has  been  con- 
siderable contention  on  the  question  of  ijriority. 

The  French  have  ascribed  the  honour  of  the  discovery  to 
Schlosing  and  Holland  (1854),  whereas  it  is  easy  to  pro\  e 


that  Hemming  and  Dyar,  in  1838,  had  set  up  apparatus  for 
manufacturing  soda  by  the  aid  of  this  jirocess  ;  and  still 
earlier,  John  Thom  had  made  his  friend,  the  late  Dr.  R. 
Angus  Smith,  acquainted  with  the  intrinsic  reaction  on 
which  the  process  depends.  (This  Journal,  1885,  527 — 529.) 
A.  Vogel  has,  however,  discovered  an  indication  of  the 
knowledge  of  this  now  well-kno\ni  double  decomposition  in 
his  father's  notebook,  and  dated  1822. 

W.  Cesaro,  of  the  University  of  Liittich,  in  examining 
the  correspondence  of  Fresnel,  finds  that  this  gi-eat  physicist 
had  trieil  the  ammonia  process  in  the  year  1811,  and  had 
commended  it  to  the  attention  of  Thenard,  A'anqneliu, 
Darcet,  and  Chevreul ;  but  these  savants  took  no  further 
interest  in  the  reaction,  and  failed  to  recognise  any  im- 
portant future  for  it. 

The  following  are  the  extracts  from  the  correspondence  of 
L.  Merimee  with  his  nephew,  \.  Fresnel.  The  delay  in  the 
reproduction  of  this  evidence  for  so  long  is  doubtless  due  to 
the  fact  that  it  is  fragmentary,  and  the  links  in  the  chain 
must  be  connected  ;  in  other  words,  the  extracts  from  several 
letters  read  together,  in  order  that  a  correct  conclusion  may 
he  arrived  at. 

Paris.  5  Aovlt  1811. 
.  .  .  Mr.  Vauquelin  a  paru  flattii  de  ta  conlience  en  lui  et  ya 
rt'p6ter  tes  experiences.  Je  suisallc  le  revoiravaut  hit-r.  II  n'avyit 
pas  encore  commence.  Je  pense,  moi  indigne,  que  tu  ne  t'es  pas 
tromp(*  et  cequMl-y-ade  piquant,  c'est  qu'an  trCs  liabile  fabricant 
de  Suude,  Mr.  Darcet,  a  essaye  ton  moyen 

.31  Octobre  1.S11. 
.    .    i    .    Je  rapporte  encore  de  ^Ir.  Vauquelin  des  promesses  dc 
verifier  tes  experiences  et  I'opiuion  oil  11  estqu'elles  doivent  reussir. 
Ce  qui  me  donne  uu  pen  plus  conlience  d.ins  ces  nouvelles  pro- 
messes,  c'est   qu'il   doit  charter   son    eleve    Mr.  Chevreul  et  la 

besogne En  attendant    tu   pourrais   employer   tes 

soirees  tl  repeter  nn  pen  plus  en  fjrand  ton  exp(^*riencc  dans  riiiten- 
lion  de  dtSterminer  ce  que  tu  perds  de  carbonate  d'aynmoniaque. 

Paris,  U  .\vril  1812. 
....    Thenard  m'a  re|)ondu  que  ton  procd'tle  est  bon,  mais  il 
lui  parait  plus  dispendieux  que  celui  qu'on  suit   .   .    .    Ce  pendant 
il  le  trouve  suscepiibie  d'etre  execute  en  grand,  surtout  dans  une 
fabrique  de  muriate  d'aminoniaquc. 

If  these  passages  be  compared  with  a  communication  of 
L.  Fresnel's,  according  to  which  the  famous  creator  of  the 
modern  science  of  physical  optics,  prior  to  commencing  his 
studies  in  this  branch,  busied  himself  with  the  question  of 
the  cheap  production  of  soda  from  common  salt,  the  con- 
clusion is  inevitably  enforced  that  the  gist  of  this  question 
was  the  obtainment  of  soda  from  common  salt  and  ammo- 
nium carbcmate,  with  collateral  formation  of  ammonium 
chloride.— \V.  S. 


On  the  Disengagement  of  Chlorine  during  the  Decomposi- 
tion of  Chlorates  by  Heat.  AV.  Spring  and  E.  Prost. 
Bull.  Soc.  Chim.  1889,  340—342. 

The  authors  refer  to  Wagner's  work  (Zeits.  Anal.  Chem. 
24,  508),  in  which  it  is  shown  that  pure  chlorate  of  potassium 
does  not  yield  chlorine  when  heated,  while  the  commercial 
salt  does  ;  but  the  pure  chlorate  yields  oxygen  containing 
a  small  <piantity  of  chlorine  when  heated  in  a  current  of 
carbonic  anhydride.  Wagner  has  attributed  the  origin  of 
this  chlorine  partly  to  organic  matters  in  the  commercial 
chlorate  and  partly  to  the  chlorate  of  calcium  wliich  it  often 
contains  ;  but  he  does  not  explain  the  manner  in  which  these 
bodies  act,  and  he  does  not  connect  the  facts  obser^•ed  with 
other  known  phenomena. 

The  authors  have  attempted  to  supply  this  deficienc_y. 
They  have  submitted  to  the  action  of  heat  the  chlorates  of 
nine  different  metals  (K,  Na,  Ba,  Al,  Ag,  Cu,  Zn,  Pb,  Hg), 
heating  them,  according  to  circumstances,  in  platinum  or 
porcelain  vessels,  at  first  alone,  dry  or  moist,  then  in  contact 
with  carbonic  anhydride,  silicic  anhydi'ide,  and  phosphoric 
aidij'dride. 

In  each  case  the  manner  of  heating  was  varied,  either 
rapidly  or  slowlj'.  The  following  shows  the  results  of  the 
experiments : — 
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Proportion  per  Cent,  of  Chlorine  il 

songOKed. 

Clilurnto 

or 

Cklorate  liciteil  slowly  in 

rontact  with 

Chlorate  heated  rapidly  in  contoct  with 

Platinum.     Porcelain.  |       SiOi. 

CO.. 

i;o,. 

PI'itinuin.  '  Porcelain.         SiOi, 

CO.. 

PA. 

K 

,, 

OOi 

.08 

(1-27 

2-lS 

ii-ii:i 

O-Oi)               0-72 

0-59 

55-35 

Na 

0-(l.l 

0-08 
OiS 

1-30 
0-37 

4- 47 
0-73 

8.1-40 

012 

.. 

98-32 

Ba  

.\l 

.. 

.. 

.. 

.. 

97S7 

Ak  

.. 

D'lO 

Ill 

0  5G 

.. 

.. 

8-05 

Cu  

12-. -.5 

U-7U 

13-20 

.. 

91-20 

Zn 

8-Oti 

S6'78 
10-71! 

4S-50 

•• 

95-10 
10-00 

Pb  

H(5 

3  70 

2-00 

2-10 

•• 

100-00 

The  miijonty  of  the  clilorates  docomposed  so  quickly  on 
litiu';  ni|iiill_v  luati<l  or  in  oonlact  willi  I'oOj  tliat  it  was 
impossible  to  nu-asun-  the  elilorine  si-t  free. 

Conclusions. — The  ]>r(ip<>rtioii  of  ehlorine  disenfiaged 
preatlv  varies  with  the  nature  of  the  elilorate  and  the  circum- 
slanees.  It  is,  liowex'er,  notieeable  that  it  inereases  wlieu 
the  chlorate  lias  a  relatively  feeble  base,  and  above  all  when 
the  deeonijHisition  takes  place  in  presence  of  an  anhydride 
ca|>able  of  fonninfj  a  salt  with  the  base  of  the  chlorate. 

According;  to  the  authors'  \iew,  tlu-  production  of  oxygen 
from  the  decomposition  of  the  chlorates  by  heat  is  not  an 
immediate  but  an  indirect  phenomenon.  They  split  up  at 
first  into  a  base  and  an  anhydride,  aceordin;;  to  the  equa- 
tion, 2  Ml'lOj  =  M;()  +  V\.A\,  CSl  beinfi  a  monovalent 
metal).  The  anhydride  is  immediately  decomposed  into 
ehlorine  and  oxygen,  the  former  uniting  with  the  base, 
thus : — 

ILO  +  CI,  =  2  MCI  +  (). 

In  ea.ses  where  a  notable  increase  of  chloride  is  observed 
when  the  heat  is  rapidly  applicil,  it  appears  that  the  chlorine 
is  not  carried  away  in  the  gaseous  ])roduct  if  it  be  allowed 
lime  to  react  with  the  base,  which  is  set  at  liberty  for  an 
instant,  at  least.  The  reaction  is  incomplete  if  the  chlorine 
is  carried  away  by  its  violence,  or  if  the  base  form  a  salt 
on  which  the  chlorine  has  no  action  (silicate  or  phosphate). 

Finally,  when  the  base  is  sntliciently  strong  (K„<))  the 
chloric  aidiydride  may  be  fiirtlur  n\iilised  and  a  perchlorate 
profluced. — W.  M. 


On  the  Action  of  Calcium  Cnrbonate  on  Ammonium 
Chloriiii^  in  Aqueous  Siilitfiou.  ]I.  Schreib.  Zeits.  f. 
angew.  Chcm.  1HH9,  211— lilli. 

C.vi.cirii  carbonate  luis  no  action  on  a  cold  solution  of 
ammonium  chloride,  but  with  the  aid  of  heat  decomposition 
takes  place  according  to  the  equation — • 

2  XH/,'l  +  CaCOa  =  (XH4)X'03  +  CaClj. 

The  author  finds  by  laboratory  experiments  that  the  decom- 
position may  be  com])l<'te  whether  the  calcium  carbonate 
or  animoiiium  chloi-ide  be  in  excess,  but  much  time  is 
always  taken  up  in  the  later  stagers  of  the  reaction.  The 
degree  of  fineness  of  the  calcium  carbonate  exercises  a  very 
important  infiuence  on  the  rapiility  of  the  reaction  whilst 
the  presence  or  absence  of  a  small  proportion  of  magnesium 
chlorifle  is  immaterial.  The  fact  that  this  reaction  >'ields 
carbonic  acid  along  w-ith  ammonia  would  render  it 
applicable  to  the  treatment  of  ammonium  chloride  liquors 
in  the  ammonla-sodu  ju'ocess  if  the  time  R'(]uired  were  not 
so  consiilerable,  though  the  author  C(uisi(lers  that  it  might 
still  be  made  available  by  the  use  of  tlie  finely-divided 
])reeipitate  of  calcium  carbonate  olitained  in  the  manu- 
facture of  caustic  soda,  and  the  subseciueiit  addition  of  a 
small  proportion  of  quicklime  to  hasten  the  end  of  the 
reaction.  The  following  table  shows  the  mean  results  of 
two  experiments  in  each  ease,  in  which  5  gi-ms.  of  ammonium 
chloride  in  aqueous  solution  were  decomposed  with  7  gims. 
of  each  form  of  calcium  cai-bonate  in  a  fine  state  of  division, 
in  a  tlask  through  which  a  strong  current  of  steam  was 
passing.  The  evolved  ammonium  carbonate  was  received 
in  successive  portions  of  normal  sulphuric  acid : — 


Material  used. 


Marble. 


Ordinary 
Chalk. 


Caustic 
^lud^e. 


Precipitated 

Calcium 
Carbonate. 


20 cc.  of  N  arid  =  1-070  frrm.  of  NlltCI  =  21'40  per  cent,  decomposed  in  minutes  . 
20       ,.  „       1-070       „  „       21-40       „  „  ,)         . 

29      ..         >.      1-070      „  „      -.'rio      „  „ 

20    „     ,.    1-070    „       „    21-40    „  „ 

I'i    ..     ..     -C93    ,       „    l:i-91    ,.  „         „ 

9.^    •>     ..   *-y73    „       „    99-51 


18 

7 

23 

11 

31 

37 

CI 

54 

8S 

78 

187 


5 

7 

5 

S 

27 

23 

32 

25 

53 

43 

12t 

105 

The  nutlinr  observes  that  the  process  woidd  harilly  be 
applicable  to  a  continuous  method  of  working,  but  would 
present  no  obstacle  where  the  iipparalus  was  worked 
intermittently. — G.  H.  U. 


P.VTKXTS. 
New  or  Improved  Method  and  Appdrnlus  for  E.rlracting 
Mut/uesia  from  Sea  Water.     L.ti.d.  I )auilenart,  Brussels, 
Kelgium.     Eng.  Pat.  5yj;i,  .\pril  21,  1888.     8(/. 
The  sea  water  is  treated  with  slaked  lime  and  the  magne- 
sium  hydrate   formed,   allowed   to    settle   by   making   the 
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liquors  traverse  very  slowly  extensive  settling  tanks.  The 
slush  deposited  tlierciu  is  carbonated,  and  the  magnesium 
carbonate  lilter-pressed  and  dried. — S.  H. 


Improvements  in  DUlilUng,  Purifying,  and  Concentrating 
Ammoniacal  and  other  Liqnids.  P.  A.  Mallet  and  T. 
A.  Pagnicz,  I'aris,  France.  Eng.  Pat.  7285,  May  IG, 
1888.     8d. 

The  object  of  this  invention  is  the  production  of  an  apparatus 
by  means  of  wlilch  a  constant  supply  of  solid  reagents  is 
obtained  in  distilling  vessels.  The  distilling  eolumu,  <les- 
cribed  in  Eng.  Pat.  :i4.J2  of  1884  (this  Journal,  1885,  195) 
is  connected  with  a  hopper,  at  the  bottom  of  which  revolves 
an  endless  feeding  screw  at  a  convenient  speed.  The  hopper 
is  also  fitted  with  a  stirring  mechanism,  which  prevents  the 
clogging  of  the  material  inside  the  hopper.  AVhen  distilling 
ammoniacal  liquors  burnt  lime  is  continuously-  supplied  by 
this  hopper  to  the  column. — .S.  H. 


Improvements  in  the  Process  and  Apparatus  Used  for 
Obtaining  Anhydrous  Liquid  Ammonia.  G.  S.  Page, 
Xew  York,  U.S.A.     Eng.  Pat.  8351,  June  7,  1888.     8d. 

Ammoniacal  liquor  is  treated  with  steam  in  a  still  to  drive 
oS  the  ammonia,  wliich  after  passing  through  several 
purifiers,  is  absorbed  in  distilled  water.  The  concentrated 
solution  of  ammonia  thus  obtained  is  heated  by  a  steam- 
coil,  and  the  gaseous  ammonia  again  liberated,  made  to  pass 
through  a  receiver  containing  caustic  lime,  which  eliminates 
all  aqueous  vapours.  The  gas  is  then  admitteil  into  a 
compressor  where  it  is  converted  into  a  liquid. — S.  H. 


An  Improved  Process  for  the  Manufacture  of  Sugar  of 
Lead.  J.  Lowe,  Frankfort-on-the-ilaiu,  Germany.  Eug. 
Pat.  9858,  July  6,  1888.     &d. 

Gr.17>'ui.ated  or  sheet  lead  is  digested  with  acetic  acid  and 
such  a  quantity  of  oxygen-yielding  compounds,  such  as 
nitric  acid,  nitric  or  nitrous  salts  of  lead,  sodium  or 
potassium  nitrate,  lead  peroxide,  &c.,  as  will  just  suffice 
to  completely  oxidise  the  lead.  The  whole  is  then  heated 
nearly  to  boiling  point,  whilst  the  vapours  evolved  are 
condensed  and  permitted  to  flow  back  into  the  liquid.  In 
order  to  carry  out  this  process,  54 — 55  parts  of  dilute  nitric 
acid  of  1'2  sp.gr.,  145  parts  of  40  per  cent,  acetic  acid, 
and  100  parts  of  lead  are  heated  nearh'  to  boiling  until  the 
metal  is  dissolved.  The  solution  obtained,  consisting  of 
neutral  lead  acetate,  is  evaporated  down  to  crvstallisation. 

— S.  H. 


An  Improved  Cnnsfrurtion  of  Kiln  for  Burning  Limestone. 
J.  Wiuskill,  jun.,  York.'  Eng."  Pat.  4286,  March  12, 
1H89.     Gd. 

The  kiln  consists  of  two  vertical  chambers,  which  are  con- 
nected by  an  elbow.  Fuel  and  limestone  are  charged  in 
alternate  layers  into  the  top  chamber,  while  the  burnt  lime 
is  withdrawn  from  time  to  time  from  the  bottom.  The 
w"orking  of  the  kiln  is  thereby  rendered  continuous. — S.  H. 


Improved  Method  and  Apparatus  for  Calcination  of 
Limestone.  G.  E.  Carletou,  Kockport,  U.S.A.  Eng.  Pat. 
4325,  March  12,  1889.  »d. 
The  object  of  this  invention  is  the  production  of  a  kiln  in 
which  the  heat  is  uniformly  distributed,  and  the  fuel 
thoroughly  burned,  whereby  injury  to  the  kilu  is  prevented 
and  economy  of  the  fuel  secured.  To  attain  this  end,  an 
air-blast  is  applied  underneath  the  grate,  while  a  jet  of 
steam  or  water  is  at  the  same  time  injected  in  front  or  over 
the  bed  of  coal  in  the  fire-chamber.  Provision  is  also  made 
to  suppl}'  an  extra  amount  of  air  to  the  combustion 
chamber  whenever  a  fresh  supply  of  coal  is  added  to  the 
fire.— S.  H. 


IX -BUILDING  MATERIALS,  CLAYS. 
MORTARS,  AND  CEMENTS. 

PATENTS. 

Improvements  in  tlie  Manufacture  of  Artificial  .Stone. 
A.  C.  Ponton,  Parkstone,  B.  L.  Moselv,  and  C.  Cham- 
bers, Hastings.     Eng.  Pat.  5808,  April  18,  1888.     6d. 

Various  materials,  such  as  silicates,  fluorspars,  felspars, 
micas,  &c.,  are  taken  according  to  the  stone — marble  or 
granite,  for  example — which  is  to  be  imitated.  These  sub- 
stances can  be  either  employed  as  fine  powders  or  in  pieces 
of  varying  size.  The  materials  are  mixed  with  a  siliceous 
cement,  averaging  from  1  to  6  per  cent,  of  anhydrous  silica 
to  each  cubic  foot  of  the  fabricated  hard  stone,  a  plastic  mass 
being  thus  obtained.  The  siliceous  cement  consists  of  silicates 
of  potash  or  soda,  with  or  without  the  addition  of  free  silica. 
The  mass  thus  obtained  is  moulded  by  great  pressure  to 
any  required  form,  and  then  fired  at  a  red  or  white  heat  in 
a  porcelain  kiln  *'  until  all,  or  nearly  all, '  of  the  contained 
silica  has  been  converted  into  the  tridymite  form  of  crystal- 
lisation." If  the  mass  is  too  porous,  it  is  again  treated  with 
the  siliceous  liquid  until  saturated,  and  then  re-fired." 

The  term  "Tridymite"  is  applied  "not  only  to  loose 
burnt  sand  and  burnt  flint,  but  also  to  a  compacted  or 
moulded  mass  of  material  after  it  has  been  fired  in  a  kiln, 
in  which  case  it  includes  the  contained  silica  that  was 
previouslj-  in  a  state  of  solution." — S.  G.  K. 


Improvements  in  or  Relating  to  the  Ctilisation  of  the  Lime- 
Mud  Refuse  of  Sugar  and  other  Industries  for  Cement 
and  other  Purpo.ie.'i.  J.  S.  Righv,  Liverpool.  Eng.  Pat. 
7456,  May  19,  1888.     6d. 

Thk  lime-nuul  obtained  in  the  manufacture  of  sugar, 
borax,  &c.,  is  mixed  with  clay  or  other  earthy  silicates  and 
calcined,  and  is  then  used  as  ordinary  cement.  The 
cai'bonic  acid  gas  liberated  in  the  calcination  is  utilised  for 
decomposing  more  saccharate  of  lime,  or  for  other  purposes. 
When  the  mud  is  impure,  methods  are  indicated  by  which  it 
can  be  purified ;  thus  sulphides  are  removed  by  carbonic 
acid  gas,  and  caustic  alkali  by  washing. — S.  G.  R. 


Improvements  in  the  Manufacture  of  Portland  Cement. 
A.  Fleiner,  H.  Hauenschild,  and  A.  Bauermeister, 
Switzerland.     Eng.  Pat.  7915,  May  30,  1888.     8rf. 

The  substances,  having  been  ground  and  mixed,  are  worked 
into  a  plastic  condition  with  water.  The  mixture  is  then 
forced  through  an  ordiuary  brick-moulding  machine  with 
cylindrical  nuuuhpieces,  and  cut  into  lengths  equal  to  the 
diameter  of  the  cylinder.  The  pieces  so  obtained  are  made 
roughly  spherical  by  being  placed  in  inclined  tubes  having 
repeated  corners  or  bends,  and  are  then  burnt  in  shafts  or 
pit  kilns,  the  process  being  a  continuous  one.  To  prevent 
the  balls  from  caking  together  during  the  drying  or 
burning,  powdered  limestone  or  some  other  non-smelting 
substance  is  strewn  into  the  tubes  down  whieli  the  balls 
are  rolling.  The  burnt  cement  should  be  drawn  oft'  at  the 
bottom  of  the  kilu  at  intervals  not  exceeding  three  hours. 

— S.  G.  K. 


A  ISew  Condiinafion  of  Machincrj  for  Mi.riug  or  Making 
Cement.  T.  C.  Fawcett  and  T.  Castle,  Leeds.  Eng. 
Pat.  8879,  June  18,  1888.     8rf. 

The  substances  to  be  employed,  such  as  chalk  and  clay, 
are  ground  and  at  the  same  time  mixed  in  an  ordinary 
grinding  pan  with  perforated  bottom.  They  then  pass  into 
a  mixer  furnished  with  revolving  screws,  which  first 
thoroughly  mix  and  then  force  the  mass  between  revolving 
rollers  to  be  farther  ground.  The  homogeneous  mixture  is 
then  conveyed  by  means  of  an  endless  travelling  belt  either 
to  the  kilns  or  to  the  drying  floor.  The  specification  is 
illustrated  by  drawings  of  the  required  machinery. — S.  G.  K. 
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Improvements  in  and  Relating  to  the  Seasoning  or  Pre- 
serving of  Wood.  H.  Hiultliiii,  Lnucloii.  Krom  S.  K. 
Huskiii.  Avooa,  I'.S.A.  Kiig.  I'lit.  ItSTJ,  Manli  j, 
IHH'J.     «rf. 

Wood  is  usually  seasoned  or  "  vulfaiiiMd  "  liy  luliijj;  placed 
in  a  cliatnlii-r,  tlio  air  in  whii'Ii  is  lieatcd  liy  steam- 
eoils.  These  liein^  of  fireat  leUfitli,  are  veiv  apt  to  leak, 
and  tlu'  sleani  tlius  allitwi'd  to  eseape  spoils  the  wood 
under  treatment.  The  in\entt)r  therefore  uses  apparatus  hy 
wliieli  hi-ated  air,  frvuu  whieh  the  moisture  has  been  pre- 
viously removed,  is  passed  into  the  ehamlier.  If  the  air, 
luiwever,  at  a  f^radually  inereasinjj  temperature  be  merely 
introdiieed,  then  at  a  certain  point,  the  sap  in  the  wood 
bejiiiis  to  boil  ami  vaporise,  thus  damajiini;  the  quality  of 
the  fibre.  In  order  to  jirevent  this,  the  pressure  in  the 
eininiber  is  iiuTeasetl  puri  pdssit  ^vith  the  temperature.  As 
the  wood  is  allowed  to  eool  the  tempi'iature  and  pressure 
are  a;raiii  reduced  sinuiltaueously.  Tin-  chamber  is  ma<le 
of  heavy  riveted  steel  j>lales,  and  with  rl'lno^•able  cylinder 
heails.  The  wood  is  intro<lueed  on  small  trvicks  ruiniinjj;  on 
rails  within  the  chamber.  It  is  claimed  that  the  process  is 
much  less  expensive  than  the  ordinary  one,  and  also  that 
the  valye  of  the  seasoned  article  is  increased.  A  drawinji 
of  the  apparatus  is  ■.'ivcu. — S.  G.  K. 


X.-METALLUEaY. 

Aluminium.     Sir  II.  K.  Roscoe.     Roval  Institution  licctuip. 
May  1889. 

Thk  production  of  aluminium,  previous  to  1887,  probably 
dill  not  exceed  U>,0(HI  lb.  per  annum.  Tlie  uuifrnitnileof  the 
uiulertakiii«r  asstime<l  by  tlu'  .\luminium  C'(»m]iauy  nuiy  be 
estimated,  when  we  learn  that  they  erected  works  iuninj^  an 
annual  produeiiif;  capacity  of  100,(100  lb.  of  aluminium. 
The  works  now  cover  a  space  of  nearly  five  acres.  They 
are  <livided  into  five  separate  departments,  viz.,  1st,  sodium  ; 
:ind,  chhtriuc  ;  lird,  chloride  ;  4tli,  aluminium  ;  jth,  foumlry,* 
rolling,  wire  mills,  &c. 

1.  Manufacture  of  Sodium.     "  Castnor  Process." 

The  vessels  in  which  the  charges  of  alkali  aiul  reducing 
material  are  heated  are  of  egg-shaped  pattern,  about  18  in. 
in  width  at  their  widest  ],ait  and  about  IS  ft.  high,  aud  are 
nuule  in  two  portions,  the  hnVer  one  being  actually  in  the 
form  of  a  crucible,  while  the  upper  one  is  provided  with  an 
upright  stem  and  a  protruding  hollow  arm.  'J'his  part  of 
the  apparatus  is  known  as  the  cover.  In  commencing  the 
opei-ation,  these  covers  are  raised  in  thtr  heated  furnace 
through  apertures  jirovided  ill  the  Hoor  of  the  heated 
chand)er,  aiul  are  then  fastened  in  their  jdace  by  an 
attachment  adjusted  to  the  stem  ;  the  hollow  arm  extends 
outsiile  the  furnace.  Directly  below  each  aperture  in  the 
l>ottoni  of  the  furnace  are  situated  the  hydraulic  lifts, 
attached  to  the  top  of  which  are  the  platforms  upon  which 
are  placed  the  crucibles  to  be  raised  into  the  furnace. 
Attached  to  the  hydraulic  lifts  arc  the  usual  reversing 
valves  for  U)wcring  or  raising,  and  the  platform  is  of  such  a 
size  as,  when  raised,  completely  to  fill  the  b(jttom  aperture 
of  the  furnace.  The  charged  crueilile,  being  placed  ujion 
the  platform,  is  raised  into  its  jjosition,  the  edges  uiceliiig 
those  of  the  cover,  forming  an  air-tight  .joint  which  prevents 
the  escape  of  gas  and  vapour  from  the  vessel  during  reduc- 
tion, except  by  the  hollow  arm  provided  for  this  purpose. 
The  luitural  expansi<ui  of  the  iron  vessels  is  accommo(lated 
by  the  water-]iressnre  iu  the  hydraulic  lifts,  so  that  the 
joint  4>f  the  eo\er  and  crucible  are  not  disturbed  initil  it  is 
intende<l  to  lower  the  lift  for  the  purpose  of  removing  the 
crucible. 

The  length  of  time  recpiirtd  for  the  first  operation  of 
reduction  and  distillation  is  about  two  hours.  At  the  eial 
of  this  time  the  crucibles  are  lowered,  taken  from  the 
platforms  by  a  large  pair  of  tongs  on  wheels,  can-ied  to  a 
dumping   pit,    and  thrown  on   their  side.     The  residue  is 


cleaned  out,  and  the  hot  pot,  being  again  gripped  by  tho 
tongs,  is  taken  back  to  the  furnace.  On  its  wav,  the  char""e 
of  alkali  ami  ndueiug  nuiterial  is  thrown  in.  It  is  again 
placed  on  the  lift  and  raised  in  position  against  the  edges  of 
the  cover.  The  time  consumed  iu  nuiking  the  change  is 
1  I  minutes,  aud  it  <)uly  re(iuires  about  seven  mimites  to 
draw,  empty,  recliarge,  and  replace  the  five  cnu'ibles  in 
each  furnace.  In  this  nuouu'r  the  crucibles  retain  the 
greater  amount  of  their  heat,  so  that  the  o|)eration  of 
reduction  and  distillation  now  only  reipiires  one  hour  and 
ten  mimites.  Kaeh  of  the  four  fnriuices,  of  five  crucibles 
each,  when  in  operation,  are  drawn  alteriuitely,  so  that  the 
l)rocess  is  carried  on  in'ght  aiul  day. 

Attached  to  the  |irotruding  hollow  arm  from  the  cover 
ari*  the  coiulenscrs,  which  arc  of  a  jieculiar  jjaltei-n  speciallv 
adapted  to  this  process,  being  (piite  dillercTit  froTu  those 
formerly  used.  They  are  about  .")  in.  in  <liameter,  aud 
nearly  ii  ft.  long,  and  have  a  small  opening  in  the  bottom 
about  20  in.  from  the  nozzle.  Tlu'  bottom  of  these  con- 
densers is  so  iiu'lined  that  the  metal  coiulensed  from  the 
vapour  issuing  from  the  crucible  during  reduction  Hows 
<lown  and  out  into  a  small  jiot  |ilaced  directly  below  this 
opening.  The  nncondensed  gases  escajie  from  tiie  condenser 
at  the  further  end,  aud  burn  with  the  characteristic  sodium 
tlame.  The  coiulenscrs  are  also  provided  witli  a  snudl 
hinged  door  at  the  further  end,  by  means  of  which  tho 
workmen  from  time  to  time  may  look  in  to  observe  how  the 
distillation  is  progressing.  I'revious  to  drawing  the  crucibles 
from  the  furnace  for  the  purpose  of  emptying  and  re- 
charging, the  small  pots  each  containing  the  distilled  metal 
(on  an  a\erage  about  G  lb.)  are  removed,  and  empty  ones 
substituted. 

The  temperature  of  the  furnaces  are  kept  at  1,000°  C,  and 
the  gas  and  air  calves  are  carefully  regulateil  so  as  to 
maintain  as  even  a  temperature  as  possible.  A  furnace  in 
operation  requires  250  lb.  of  caustic  soda  every  one  hour 
and  ten  minutes,  and  yields  in  the  same  time  30  lb.  of 
sodium,  and  abcmt  2-10  lb.  of  crude  carbonate  of  soda. 
The  residual  carbonate,  on  treatment  with  lime  in  the  u.sual 
manner,  yields  two-thirds  of  the  original  amount  of  caustic 
operated  upon. 

2.  Chliiriiir  Miiiiiifdcliire. — ^The  usual  method  is  em- 
]iloyed.  Tile  gas  is  led  into  four  gasometers,  each  of  which 
is  capable  of  holding  1,000  cb.  ft.  of  gas,  and  is  completely 
lined  with  lead,  as  are  all  connecting  mains,  &c. 

3.  Mamifiirture  of  DmMc  Chloride  nf  Ahnniuiiim  and 
Sodium. — Twi'lve  huge  regi'iierati\e  gas  furnaces  are  used 
for  heating,  and  in  each  of  these  are  fixed  horizontal  fire- 
clay retorts  about  10  ft.  in  length,  into  which  the  mixture 
f(H-  making  the  double  chloride  is  placed.  These  furnaces 
have  been  built  in  two  rows,  six  on  a  side,  the  ck^ar  passage- 
way down  the  centre  of  the  building,  which  is  about  250  ft. 
long,  being  50  ft.  in  width.  Above  this  central  pas.sage  is 
I  lie  staging,  carrying  the  large  lead-mains  for  the  suppTy  of 
till'  chlorine  coming  from  the  gasometers.  Opposite  each 
retort,  and  attached  to  the  main,  are  situated  the  regulating 
valves,  eoiineeted  with  leail  and  earthenware  pipes,  for  the 
regulation  and  passage  of  the  chlorine  to  cacli  retort.  The 
valves  are  of  peculiar  design,  and  have  been  so  constructed 
that  the  chlorine  is  made  to  pass  through  a  certain  depth 
of  licjuid,  which  not  only  by  opposing  a  certain  pressure 
allows  a  know  n  ipiaiitity  of  gas  to  pass  in  a  given  time,  but 
also  prevents  any  return  from  the  retort  into  the  main. 

The  mixture  for  the  retorts  is  made  by  grinding  together 
hydrate  of  alumina,  salt,  and  eliareoal  moistened  with  water, 
and  by  means  of  a  piig  mill  the  mass  is  forced  out  into 
solid  cylindrical  lengths ;  a  workman  with  a  large  knife 
cuts  the  material  into  lengths  of  about  3  in.  each.  The.se 
are  then  piled  on  top  of  the  large  furnaces  to  dry.  The 
retorts,  when  at  the  proper  temperature,  are  charged  by 
thiowiiig  in  the  balls  until  (|iiite  full,  the  fronts  are  then 
si-aled  up,  and  the  charge  allowed  to  remain  undisturbed 
;  for  about  four  hours,  during  wliich  time  the  water  of  the 
I  alumina  hyilrate  is  completely  expelleil.  At  the  end  of 
j  this  lime  the  valves  on  the  chloriue  main  are  o|iened,  and 
the  gas  is  allowed  to  ]iass  into  the  charged  retorts.  In  the 
rear  of  each  retort,  and  connected  therewith  by  means  of 
an  earthenware  Jiipe,  are  the  condenser  boxes  which  are 
built  in   brick.     These  boxes   are   pro\  ided  with  doors,  and 
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also  with  earthenware  pipes,  connected  with  a  small  flue 
for  carryiiii;;  off  the  uncondenscd  vapours  to  the  large 
chimney.  At  tirst  the  chlorine  passed  into  each  retort  is 
all  absorbed  b_v  the  charge,  and  onlj-  carbouie  oxide  escapes 
into  the  open  boxes,  where  it  burns.  After  a  certain  time, 
however,  dense  fumes  are  evolved,  and  tlie  boxes  are  then 
closed,  while  the  connecting  pipe  between  the  box  and  the 
small  Hue  serves  to  carry  oil  the  uncondenscd  vapours  to 
the  chimuey. 

The  reaction  which  takes  place  is  as  follows  : — 

AI2O3  +  2  NaCl  +  3  C  +  6  CI  =  2  AlClaNaCl  4  3  CO. 

The  chlorine  is  passed  in  for  about  72  hours  in  varying 
quantity,  the  boxes  at  the  back  being  opened  from  time  to 
time  by  the  workmen  to  ascertain  the  progress  of  the  dis- 
tillation. At  the  end  of  the  time  mentioned,  the  chlorine 
valves  are  closed  and  the  boxes  at  the  back  of  the  furnace 
are  thrown  open.  The  crude  double  chloride,  as  distilled 
from  the  retorts,  condenses  in  the  connecting  pipe  and 
trickles  down  into  the  boxes,  where  it  solidities  in  large 
irregular  masses.  The  yield  from  a  bench  of  live  retorts 
will  average  from  1,600  to  1,800  lb.,  which  is  not  far  from 
the  theoretical  quantity.  After  the  removal  of  the  crude 
chloride  from  the  condenser  boxes  the  retorts  are  opened 
at  their  charging  end,  aiul  the  residue  is  remixed  in  certain 
proportions  ^Hth  fresh  material  to  be  used  over  again.  Tlie 
furnace  is  immediately  recharged  and  the  same  operations 
repeated,  so  that  from  each  furnace  upwards  of  3,500  lb. 
of  chloride  are  obtained  weekly. 

4.  Altiminium.  lieduction  of  the  Double  Chloride  hy 
Sodium. — This  is  effected  in  a  lai'ge  reverberatory  furnace, 
having  an  inclined  hearth  about  6  ft.  square,  the  inclination 
being  towards  the  frout  of  the  furnace,  through  which  are 
several  openings  at  different  heights.  The  pure  chloride  is 
ground  together  with  cryolite  in  about  the  jiroportions  of 
two  to  one,  and  is  then  carried  to  a  staging  erected  above 
the  reducing  furnace.  The  sodium,  in  large  slabs  or  blocks, 
is  run  through  a  machine  similar  to  an  ordinary  tobacco- 
cutting  machine,  where  it  is  cut  into  small  thin  slices  ;  it  is 
then  transferred  to  the  staging  above  the  reducing  furnace. 
Both  materials  are  now  thrown  into  a  large  revolving  drum, 
Mhen  they  become  thoroughly  mixed.  The  drum  being 
opened  aud  partially  turned,  the  contents  drop  out  into  a 
car  on  a  tramway  directly  below.  The  furnace  having  been 
raised  to  the  desired  temperature,  the  dampers  of  the  furnace 
are  all  closed  to  prevent  the  access  of  air,  the  heating  gas 
also  being  shut  off.  The  car  is  then  moved  out  on  the  roof 
of  the  furnace  until  it  stands  directly  over  the  centre  of  the 
hearth.  The  fm-uace  roof  is  provided  with  large  hoppers, 
and  through  these  openings  the  charge  is  introduced  as 
quickly  as  possible.  The  reaction  takes  place  almost  imme- 
diately, and  the  whole  charge  quickly  liquefies.  At  the  end 
of  a  certain  time  the  heating  gas  is  again  introduced  and 
the  charge  kept  at  a  moderate  temperature  for  about 
two  hours.  At  the  end  of  this  period  the  furnace  is  tapped 
by  driving  a  bar  through  the  lower  opening,  which  has 
previously  been  stopped  with  a  tu-e-clay  plug,  aud  the 
liquid  metal  ruu  out  in  a  silver  stream  into  moulds  placed 
below  the  opening.  From  each  charge,  composed  of  about 
1,200  lb.  of  double  cWoride,  COO  lb.  of  cryolite,  and 
350  1b.  of  sodium,  about  115  to  120  1b.  of  aluminium  is 
obtained.  The  composition  of  the  metal,  as  shown  by 
analy.sis,  is  99 '2  aluminium,  0'3  sihcou,  and  0-5  iron. 

Eight  or  nine  charges  are  laid  on  one  side,  and  then 
melted  down  in  the  furnace  to  make  a  uniform  quality,  the 
licpiid  metal,  after  a  good  stirring,  being  drawn  off  into 
moulds.  These  large  ingots,  weighing  about  60  lb.  each, 
arc  sent  to  the  casting  shop,  there  to  be  melted  and  cast 
into  the  ordinary  pigs,  or  other  shapes,  as  maj*  l>e  required 
for  the  making  of  tubes,  sheets,  or  wire,  or  else  used  directly 
for  making  alloys  of  either  copper  or  iron. 

The   following  table  shows   approximately   the   quantity 

of  each  material  used  in  the  production  of  one  ton  of 
aluminium  : — ■ 

Metallic  sodium  C,300  lb. 

Douljle  chloride  22,400  „ 

Cryolite 8,000  „ 

Coal 8  tons 


To  produce  6,300  Hi.  of  sodium  is  required  :— 

Caustic  soda  41,000  lb. 

Carbide  made  from  pitch,  12,000  lb.  and 

iron  turnings,  1,000  lb 7,000  „ 

Crucible  castings 2-i  tona 

I                 Coal 73      „ 

For  the  production  of  22,400  lb.  double  chloride  is 
required  : — 

Common  salt  8.O0O  lb. 

.\Iumina  hydr.ate 11,000  „ 

Chloriue  gas 15,000  „ 

Coal 180  tons 

For  the  production  of  15,000  lb.  of  chlorine  gas  19 
required : — 

Hydrochloric  acid  180,000  lb. 

Limestone  dust 45,000  „ 

Lime 30,000  „ 

Loss  of  man^auese 1,000  „ 

Properties  of  Aluminium. — After  being  cast  it  has  about 
the  hardness  of  ]>\ire  siher,  but  nuiy  be  sensibly  hardened 
by  hammering.  Its  tensile  streng-th  varies  between  12  and 
14  tons  to  the  inch  ;  ordinary  cast  iron  being  about  8  tons. 
Comparing  the  strength  of  aluminium  in  relation  to  its 
weight,  it  is  equal  to  steel  of  38  tons  tensile  strength.  The 
fusibility  of  aluminium  has  been  variously  stated  as  being 
between  that  of  zinc  and  silver,  or  between  600'  and  1,000°  C. 
The  author's  experience,  that  a  small  increase  in  the  per- 
centage of  contained  iron  materially  raised  its  point  of 
fusion,  was  corroborated  by  I'rofessor  Carnelley,  who  found 
that  a  sample  containing  half  per  cent,  of  iron  had  a  melting 
point  of  700°  C. ;  whereas  sample  containing  5  per  cent,  of 
iron  does  not  melt  at  700°,  and  only  softens  somewhat  above 
that  temperature,  but  undergoes  incipient  fusion  at  730°. 

Air,  either  wet  or  dry,  has  absolutely  no  effect  on 
aluminium  at  the  ordinary  temperature,  but  this  property 
is  only  possessed  by  a  very  pure  quality  of  metal,  and  the 
pure  metal  in  mass  undergoes  only  slight   oxidation,  even  at 

'   the  melting  point  of  platinum. 

i       Leaf  aluminium,  when  heated  in   a  current  of  oxygen, 
burns  with   a  brilliant  bhiish-white  light.      Heated   in   an 

I   atmosphere  of  chlorine  it  bxwns  with  a  yi\'id  light,  producing 

!   aluminium  chloride. 

I       Alloi/s   of  Aluminium. — The   most   important   alloys   of 
1   aluminium   are    those    made   with   copper.      To   an-ive   at 
[   perfection  in  making  of  these  alloys,  not  only  is  it  required 
J   that   the  aluminium   used    should  be  of   good    quality,  but 
:    that  only  the   best   brands   of  Lake  Superior  copper  should 
be  used.     The  alloys  all  possess  a  good  colour,  polish  well, 
keep  their  colour  far  better  than  all  other  copper  alloys, 
are  extremely  malleable  and  ductile,  can  be  worked  either 
hot  or  cold,   easily  engraved,  the   higher  grades   have  an 
elasticity  exceeding  steel,  are  easily  cast  iuto  complicated 
objects,  do  not  lose  in  remelting,  and  are  possessed  of  great 
strength  dependent  on  the  purity  aud  percentage  of  con- 
tained aluminium. 

An  important  use  of  aluminium  seems  to  be  its  employ- 
ment in  the  iron  industry,  of  which  it  promises  shortly  to 
become  a  valuable  factor,  owing  to  certain  effects  which  it 
produces  when  present  in  the  most  minute  proportions. 
Experiments  are  now  being  carried  on  at  numerous  iron 
and  steel  works  in  Englaud,  on  the  Continent,  and  in 
America.  The  results  so  far  attained  are  greatly  at 
I  variance,  for  whilst  in  the  majority  of  cases  the  imiirove- 
ments  made  have  encouraged  the  continuance  of  the  trials, 
in  others  the  result  has  not  been  satisfactory'.  On  this 
.  point  the  author  ^\^shes  to  say  to  those  who  may  contem- 
plate making  use  of  aluminium  in  this  direction,  that  it 
would  be  ad\'isable  before  trying  their  experiments  to 
ascertain  whether  the  aluminium  alloy  they  may  purchase 
actually  contains  any  aluminium  at  all,  for  some  of  the 
so-called  aluminium  alloys  contain  little  or  no  aluminium. 
Again,  others  contain  such  varying  ju-oportions  of  carlKui, 
silicon,  and  other  impurities  as  to  render  their  use  highly 
objectionable. 

Aluminium  added  to  molten  iron  and  steel  lowers  their 
melting  points,  consequently  increases  the  fluidity  of  the 
metal,  and   causes   it   to   ruu   easily  iuto  moulds   and   set 
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there,  without  entrapping  air  and  other  gases,  which  serve 
to  form  lilow-hoKs  aiul  similar  impiTlVetioiis. 

One  (if  ihi'  most  rriiiarkaliK'  applications  of  lliis  property 
wliieli  aluminium  possi'.-Sfs  of  lowering;  the  mi-ltinf;  point  of 
iron  has  been  made  use  of  liv  Xordenfelt  in  the  production 
of  eastings  of  ivron^jlit  iron. — F.  S. 


I'.VTKXT.^. 


A  Method  of  snrliny  Minerals  or  oilier  /iodles,  and 
Aiiimritlii.i  therefor.  (J.  Kilfjour,  London.  Kng.  I'at. 
GIUS,  April  :i8,  18H8.     «d. 

In  place  of  tlu'  usual  water-way  with  a  runuiu;;  stream,  a 
moving  channel  in  still  water  is  employed.  The  accom- 
panyinfldrawinfi  illustrali's  the  apparatus  as  a  hand  machine. 
A  is  a  water  tank  ;  H  a  vt  ilii'ul  spiiuUe  carrying'  a  horizontal 
di.sc  C  with  a  portion  of  its  centre  cut  away,  and  on  which 
u  spind  wall  is  built,  producing  a  spiral  chainiel  1)  (I'i^.  -)> 


Ki^'.  1. 


Vvs.  2. 


from  the  periphery  to  the  centre  of  the  disc.  The  cnishcd  ore 
is  fed  throUf;h  the  shoot  K  into  the  channel  at  the  periphery 
of  thi'  revolving'  disc,  where  it  is  washed  by  the  still  water, 
wliicli  is  prevented  from  rcvolviuf;  with  the  disc  liy  lixed 
blades  !•".  The  periphery  travelling  more  ipiickly  than 
the  part  nearer  the  centre,  the  ore  on  its  introduction  is  first 
washed  with  the  strongest  stream  naition,  after  which  it 
is  subjected  to  the  gradually  diminishing  force  of  the  same, 
with  the  residt  that  the  heavier  particles  of  material 
separate  and  settle  down  in  the  channel  from  tla;  peripla*ry 
to  the  centre  in  the  order  of  their  spcciHc  gra\ities,  and  the 
lighter  jwirtions  or  tailings  are  carried  right  tln-ongh  and 
washed  through  th'*  opening  L"^  (x  is  an  inclined  shoot, 
on  to  wliich  the  tailings  fall  and  down  which  they  gravitate 
to  the  side  of  the  tank,  whence  they  cau  be  removed  by 
any  means  or  by  the  chain  elevator  H.  I  is  an  inclined 
shoot  into  which  the  heavj-  material  is  discharged  and 
conveyed  to  the  other  side  of  the  tank  to  la;  remowd 
by  any  convenient  means.  L  is  a  bell  operated  by  a 
lever  L'  connected  with  a  blade  I.'-,  and  signals  when 
sufficient  deposit  has  aceunnilateil  in  the  cbaimel  I)  to 
reipiire  removal.  The  channel  is  cleared  by  re\'crsing  the 
disc  and  lowering  the  scrapers  M  sliding  ou  radial  arms  F. 


A  larger  range  of  velocity  can  he  obtained  by  having  one 

or  more  discs  placeil  below  the  first  one  in  such  a  position 
that  the  material  fiom  the  ccnti-c  of  the  uppi-r  falls  into  the 
piriphery  of  the  lower  luie.  The  bed  of  the  channel  nniy 
lie  horizontal,  or  may  slo)ie  at  any  angle  or  as  a  curve, 
I'ithcr  upwanis  or  ilownwards  towards  the  centre,  aceording 
as  tile  force  of  gravity  is  reipiircd  to  add  to  or  diminish 
the  differential  elTcct  of  the  spiral.  Many  advantages  are 
claimed  fortius  apparatus,  amongst  wliich  maybe  mentioned 
that  the  aiiKUinl  of  water  necessary  Is  extremely  small; 
that  since  the  tailing's  sink  through  the  water  the  float  gold 
is  not  carried  away  willi  them,  but  is  collected  on  the 
suifaee  of  the  water,  from  which  it  can  be  removed  by  an 
occasional  revolution  of  a  blanket ;  and  tliat  a  channel 
;Mii  ft.  long  and  1  ft.  wide  will  be  obtained  by  a  disc  only 
•JO  ft.  in  diameter.  The  apparatus  can  also  be  used  as  an 
amalgamator  for  the  treatincnt  of  auriferous  crushed  ore, 
in  which  case  the  disc  is  made  of  copper  and  amalgamated 
in  the  onlinarv  wav.  Other  drawings  than  the  above  are 
given.— A.  \\\ 


Improvemenls  in  Ajiimniliis  or  I'lmil  fir  prrrriiHiii/  Liis.i 
in  the  Siiirlliiii/  if  Oref.  MeUiU,  iir  (  'iiitijniiiii<ls  if  Ziiii- 
or  oilier  O.riilisitlile  Meliillie  Siihslunre.'i,  itiiil  Ores  or 
Wastes  of  Ihem.  V.  Kenton,  Hatley,  and  K.  .1.  Partridge, 
Grasmere.  From  .1.  \\'oolford,  liiioude,  France.  I'lng. 
Pat.  l-l'u,  May  IG,  1H«S.     »d. 

TiiK  \apours  or  gaseous  compounds  of  zinc  or  other  metals 
from  furnaces  are  condensed  by  the  aid  of  water  spray  or 
sti-aiii  intermixed  with  air  in  a  series  of  chambers  and  jiipea 
through  which  they  are  driven  b}-  means  of  three  fans. 
Water  is  jilaccd  in  some  of  the  chambers,  and  the  spray  is 
jirodueed  by  a  jet  of  water  pouring  into  each  fan.  A  crurle 
diaii'ranimatic  sketch  is  given. — -\.  W, 


Improvemenls  in  Ihe  Pnenmalie  Prneess  of  Miinnfiieliirini/ 
Iron,  Sleel.  and  olher  Meliils.  li.  1'.  Wilson,  F".  ,T.  Wall, 
F.  A.  Thurston,  T.  L.  liibbins,  and  W.  L.  Flanagan, 
Xew  York,  U.S.A.     Eug.  Pat.  8925,  June  19,  18«8.     id. 

Thk  idea  is  to  prevent  loss  of  iron  due  to  oxidation  at  the 
end  of  the  |inicess  of  refining  by  lessening  the  blast  towards 
the  finish  and  introduciiig  into  the  converter  above  the 
molten  metal  the  vapour  or  gas  of  a  hydrocarbon.  The 
hydi'ocarbon  atmosjihere  reduces  the  oxide  of  iron  formed 
bv  the  blast  to  metal. — A.  W. 


Improeements  in  Ihe  Produetion  of  Metals  of  the  Earths 
and  Alkaline  Karllis.  \.  F'eldmann,  Linden,  I*russia. 
Kng.  Pat.  9783,  .July  5,  1888.     6rf. 

The  claim  is — "the  process  of  producing  metals  of  the 
earths  and  alkaline  earths,  which  consists  in  adding  to  a 
haloid  salt  of  the  said  metals  or  to  a  eomponiid  thereof  with 
a  haloid  alkali  salt,  an  oxide  of  an  earth,  earth  alkali  or 
alkali  metal,  which  is  more  highly  electro-positive  than  the 
metal  to  be  separated  out,  or  in  adding  to  an  oxide  of  the 
earth  or  earth-alkali-metal,  a  haloid  compound  of  one  or 
more  earth-alkaline  earth  or  alkali  metals  which  is,  or  are 
all,  more  highly  electro-positive  than  the  metal  to  be  obtained, 
in  melting  the  mass  and  deconiposing  the  same  by  the 
electric  current."  As  instanecs,  niagnesiiini  may  be  obtained 
from  its  double  chloride  with  potassium  by  cniploving  oxide 
of  calcium  or  sodium,  w  bile  aluminium  can  be  made  from 
its  double  chloride  with  sodium  by  means  of  oxide  of 
calcium.  Again,  magnesium  can  he  produced  from  its  oxide 
by  intiodueing  the  latter  into  a  bath  of  fluoride  of  calcium 
and  <'hloridc  of  sodium,  and  so  on.  liasie  jiots  arc  employed 
for  melting.  The  elei^trodes  may  be  made  of  carbon,  or  if 
alloys  are  reipiired,  both  the  negati\'e  and  positive  electrodes 
may  consist  of  the  metal  to  be  alloyed.  "  There  are  no 
by-products  produced  in  the  melt." — A.  \X. 
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Improvements  in  Coating  Iron  with  Antimony.  N".  C. 
Cooksoii,  Neweastlo-on-Tvne.  Eng.  Pat.  4428,  March  14, 
1889.     6d. 

The  difficulty  of  coatinj;  iron  witli  antimony  is  overcome  by 
first  applying  to  the  iron  a  coating  of  tin  or  ziuc,  and  then 
dipping  it  into  melted  antimony  or  applying  the  same  by 
any  other  snitahle  means. — A.  M'. 


Ereati'm. 

In  May  issue,  page  398,  second  eoUimn,  third  line  from 
bottom,  for  2 '01  read  0-01. 


XL-ELECTRO-CHEMISTRY  AND  ELECTRO- 
METALLURGY. 

PATENTS. 

Improcements  in  Storage  Batteries.     M.  Immiscli,  London. 
Eng.  Pat.  6907,  May  9,  1888.     8d. 

IxsTEAD  of  using  solid  plates  of  the  oxides  of  lead,  the 
inventor  clamps  together  strips  of  the  active  material 
between  the  teeth  of  leaden  combs.  Distance  pieces  of  an 
insulating  material  are  placed  between  the  positive  and 
negative  plates. — B.  T. 


Improvement.'!  in  or  llelaling  to  Elect  rival  Fuses  for  Firing 
the  Cliarge  of  Blast  Holes  and  the  Like.  A.  J.  lioult, 
London.  From  G.  and  C.  JIanet,  Paris,  France.  Eng. 
Pat.  7408,  May  18,  1888.     Gd. 

A  PLATINUM  wire  of  any  convenient  shape  is  placed  inside 
the  fnse  and  joined  to  wires  connected  with  a  source  of 
electricity.  The  tube  is  then  tilled  with  detonating  powder 
which  can  be  ignited  by  the  heat  of  the  wire  when  the 
electric  current  passes  through  it. — B.  T. 


Improvements  in  Electric  Batteries.  H.  T,ahousse  and  Co. 
and  C.  CoUe,  Lille,  France.  Eng.  Pat.  890.J,  June  18, 
1888.     8d. 

This  battery  is  of  the  double-fluid  type,  the  space  between 
the  outer  cell  and  the  porous  pot  being  filled  with  granulated 
carbon  packed  round  a  carbon  ])late  and  sealed  at  the  top 
with  a  layer  of  pitch  ;  the  top  of  the  carbon  plate  and  two 
pipes  project  tln'ough  the  |iitch,  one  pi]ie  serving  as  a  means 
of  supplying  nitric  acid  to  the  cell  and  the  other  for  the 
escape  of  air.  The  porous  pot  contains  a  zinc  plate 
immersed  in  a  solution  composed  of  35  grms.  of  bisulphate 
of  mercury,  3j  grms.  of  nitric  acid,  and  1  litre  of  water. 

— B.  T. 


Improvements  in  the  Funii  and  Manufacture  of  the 
Frames,  Plates,  and  Cells  of  Storage  or  Secondary 
Batteries.  T.  J.  Ilaslam,  jun.,  Dublin.  Eng.  Pat.  5095, 
March  25,  1889.     6d. 

Compressed  beads  or  polygons  of  lead  compounds  are 
strung  on  rods  of  \vood,  ebonite,  or  other  suitable  material, 
the  said  rods  being  "  strained "  on  frames  of  material 
iniaflected  by  the  electrolyte.  This  sj-stem  of  beads  and 
rods  forms  the  improved  plate. — B.  T. 


XIL-PATS.  OILS,   AND   SOAP 
MANUFACTURE. 

The  Conversion  of  Oleic  into  Stearic  Acid.     P.  De  AVilde 

and  A.  Keychler.  Bull.  Soc.  Chim.  1889,  295—296. 
By  heating  oleic  acid  with  1  per  cent,  of  iodine  in  sealed 
tubes  to  270'— 280°  a  mixture  of  fatty  bodies  results, 
containing  70  per  cent,  of  stearic  acid.  This  fatty  acid  can  be 
separated  by  melting  the  contents  of  the  tubes  with  tallow 
soap,  boiling  with  acidulated  water,  and  then  distilling  with 
superheated  steam.  One  third  of  the  iodine  is  obtained  as 
hydriodic  acid  in  the  resulting  liquors,  but  the  renuiiuder  is 
difficult  to  recover,  being  retained  in  the  tarry  residue 
formed.  Bromine  acts  similarly,  jielding  a  solid  acid  melt- 
ing at  51 '5°,  whilst  with  chlorine  an  acid  melting  at  31-5° 
results.  The  addition  of  colophony  facilitates  the  reaction 
in  each  case.  It  is  suggested  that  the  unsaturated  oleic  acid 
first  takes  up  iodine,  that  then  hydriodic  acid  is  given  off, 
and  this  acts  upon  tlie  oleic  acid  with  the  formation  of 
stearic  acid  and  regeneration  of  iodine. — C.  A.  K. 


Walnut  Oil.     Thomas  T.  P.  Bruce  Warren.      Cheiu.  News, 

59,  279. 
This  oil,  obtained  from  the  fully  ripened  nut  of  the  Jugluns 
regia,  had  many  excellent  p.operties,  especially  for  mixing 
with  artists'  colours  for  fine-art  work. 

Walnut  oil  is  largely  used  for  adulterating  olive  oil,  and 
to  compensate  for  its  high  iodine  absoi-ption  it  is  mixed  with 
pure  lard  oil  olein,  which  also  retards  the  thickening  effect 
due  to  oxidation.  The  marc  left  on  expression  of  the  oil  is 
said  to  be  largely  used  in  the  manufacture  of  chocolate. 
Many  people  seem  to  prefer  walnut  oil  to  olive  oil  for  cook- 
ing purposes. 

The  value  of  this  oil  for  out  door  work  is  demonstrated 
by  the  fact  that  a  person  who  used  it  for  painting  the 
verandahs  and  jalousies  of  his  house  (near  Como,  Italy), 
some  20  years  ago  had  not  needed  to  repeat  the  operation. 
In  this  conutry,  at  least,  walnut  oil  is  beyond  the  reach  of 
the  general  painter,  and  the  pure  oil  is  scarcely  obtainable  as 
a  commercial  article. 

It  was  in  examining  the  ])roperties  of  this  and  other  oils 
used  as  adulterants  of  olive  oil  that  the  author  was  obliged 
to  prepare  them,  so  as  to  be  sme  of  getting  them  in  a  reliable 
condition  as  regards  purity.  The  walnuts  were  harvested  in 
the  autumn  of  1887,  and  kept  in  a  dry  airy  room  imtil  the 
following  ilarch.  The  kernels  had  shrunk  up,  and  con- 
tracted a  disagreeable  acrid  taste,  so  familiar  with  old  olive 
oil  in  which  this  has  lieeu  tised  as  an  adulterant,  ilost 
oxidised  oils,  especially  cotton-seed  oil,  reveal  a  siiuilar  acrid 
taste,  but  walnut  oil  has,  in  addition,  an  uumistakeable 
increase  in  viscosity.  The  nuts  were  opened,  and  the 
kernels  thrown  into  warm  water,  so  as  to  loosen  the  epi- 
dermis ;  they  were  then  rubbed  in  a  coarse  towel,  so  as  to 
blanch  them.  The  decorticated  nuts  were  wiped  dry,  and 
rubbed  to  a  smooth  paste  in  a  marble  mortar.  The  paste  was 
first  digested  in  carbon  liisulphide,  then  placed  in  a  percolator 
and  exhausted  with  the  same  solvent,  which  was  evapoi.ited 
off.  The  yield  of  oil  was  small ;  but  probably,  if  the  nuts  had 
been  left  to  fully  ripen  on  the  trees,  without  knocking  them 
off,  the  yield  might  have  been  greater.  It  is  by  no  means 
improbable  that  oxidation  may  have  rendered  a  portion  of 
the  oil  insoluble.  The  decorticated  kernels  gave  a  perfectly 
sweet,  inodorous,  ami  almost  colourless  oil,  which  rapidly 
thickened  to  an  almost  colom-less,  transparent,  and  per- 
fectly elastic  skin  or  film,  not  darkening  or  crackftig  easily 
by  age.  These  are  properties  which,  for  fine-art  painting, 
might  be  of  great  value  in  preserving  the  tinctorial  purity 
and  freshness  of  pigments. 

Sulphur  chloride  gave  a  perfectly  white  product  with  the 
fresh  oil,  but  when  oxidised  the  product  was  very  dark, 
almost  black.  The  iodine  absorption  of  the  fresh  oil  thus 
obtained  was  very  high,  but  fell  rajudly  by  oxidation  or 
blowing.  A  curious  fact  has  been  disclosed  with  reference 
to  the  oxidation  of  this  and  similar  oils.  If  such  an  oil  be 
mixed  with  lard  oil,  olive  oil,  or  sperm  oil,  it  thickens  by 
oxidation,  but  is  perfectl}-  soluble.    Such  a  mixtme  is  largely 
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used  ill  wouvliijj  or  »ipiiiiiiii^.  Ciinnuoruiiil  sain[)K's  of 
liiisei'd  oil,  wlioii  cold  <lrawii,  luivo  u  iimoh  lii^lu'r  iodine 
uhsorptioii,  proliiilil.v  ilue  to  the  same  eiiilse.  Oils  extracted 
l>y  eurboii  bisulphide  are  very  miieh  higher  tluiii  the  same 
oils,  especially  if  hot  pressed. — W.  S. 

Cali/ornian  Ollre  Oil.     C'hem.  and  Dru^'gisf,  34,  1889, 
7'Jl. 

At  a  recent  meetinj;  of  the  Philadelphia  Colle^re  of 
Pharmacy  a  paper  was  ivad  by  Mr.  Frank  .\.  Moerk,  in 
which  Californiaii  olive  oil  was  conipiired  with  that  of 
Ktiropcan  ori;rin.  The  samples  of  the  .Vnierieaii  proiliict 
were  inKpiestioiiably  p-iminc.  In  aililition  to  tindinj; 
that  tluy  were  of  a  hifiher  speeitie  ■.navity  ((l'91747 — 
0"91T9T)  than  the  forei^'n  oils,  it  was  noticed  that  the 
reactions  with  acids  weiv  more  intense  and  that  the  elaiilin 
reaction  was  loiifjer  delayed,  lint  the  most  remarkable 
fact  was  the  extremely  hifjli  pereentafre  of  free  acids 
which  the  native  oils  contained.  A  ^'ood  oil  is  generally 
expected  to  contain  a  mere  fraction  of  I  per  cent,  of  free 
acids;  but  one  sample  of  Californian  contalneil  as  much 
as  H-'M  per  cent.;  another  (lii-st  pressin>:),  1-jl;  and  a 
thinl  (second  pressiii;;),  2  '.Mi  per  cent.  In  the  face 
of  this  observation  the  hi^^lter  specific  <;ravity  is  also 
remarka>>le,  beeavise  free  acids  tend  to  lower  that  factor. 
Contrariness  was  further  exemplitied  in  tile  meltin*;  point 
of  the  free  acids.  Those  from  forei^xii  oils  melt  at  about 
26'  C,  but  the  Californian  acids  went  as  low  as  19°  C.  (the 
mean  may  be  put  down  at  lil''  C.).  The  acids  of  the 
American  (tils  at  a  temperature  of  20"'  C.  are  N'iscifl  fluids 
containin>;  in  suspension  the  higher  melting  acids ;  the 
Kuropeaii  oils  are  solid  at  tliis  temperature.  In  addition 
to  observinfi  that  the  .saponification  equivalent  of  the 
American  oil  was  higlier  (29.5  as  coni]Kired  with  292), 
there  was  also  noticed  a  remarkable  ditTerence  in  the  iodine 
absorption  figures.  The  Californian  oils  absorbed  HH  per 
cent,  of  iodine,  while  the  foreign  N'aries  from  HI  to  Sj  [jer 
cent.  This  is  very  jirobably  due,  the  author  thinks,  to  the 
presetice  of  more  olein  tlian  in  tlu'  Kurojiean  oils,  the 
melting  point  of  the  fatty  aeiils  also  indicating  this.  There 
is  another  instance  known,  similar  to  this  one,  ill  wliich  it 
has  been  proved  that  .\nieriean  fats  lUfler  in  important 
respects  from  the  sann>  Muropean  fats — viz.,  lard.  American 
lani  has  an  ioiline  absorption  of  from  GO  to  62  per  cent., 
English  lard  from  .'il '.'i  to  fi2  ]ier  cent.  From  such  results 
it  would  ap]iear  that  clinuite  and  soil  modify  eonsiderablv 
the  composition  of  the  fats  and  oils,  and  for  such  variations 
due  allowance  must  be  made. — W.  S. 


I'A'i'KXTS. 

Improrempnls    in    the    Mnniifnctnre   of  Soap.     .1.    .Iocs, 
Plaistow.     Kng.  I'at.  HSGfi,  June  7,  1888.     id. 

To  every  100  lb.  fat  employed  for  saponifii-ation,  from 
10  to  17  lb.  of  colourless  and  odourless  mineral  oil  are 
added.— W.  L.  C. 

Improvements  in  or  connected  with  the  Manufacture  of 
Soap.  C.  A.  Stitt,  Kdinburgh.  Eng.  I'at.  8(i()i,  June  12, 
1888.     4d. 

Paraffin'  oil,  jiaraflin  wax,  or  any  mineral  oil,  is  in- 
corporated with  the  finished  soap  paste  before  it  finally  cools 
anil  harilens. — \V.  h.  C. 


Improi'ements  in  Candle-makinr/  Machine.i.     .1.  M.  Sfonar, 

Glasgow.  Eng.  I'at.  882;'i,  Jmie  16,  1888.  8rf. 
Tilts  invention  can  be  readily  applied  to  existing  machines, 
and  has  for  its  objiM-t  the  nianiifacture  fif  candles  whose 
outer  layers  are  of  iliflerent  material  from  the  inner  core. 
This  is  accomplished  by  adding  to  the  ordinary  nuichine  in 
which  the  moulds  are  fastened  into  a  water-tight  box,  an 
annular  mould  which  slides  up  and  down  in  the  ordinary 
one,  and  occupies  the  space  to  be  eventually  tilled  with  the 
enamel  or  outer  casing  of  the  candle.     Drawings  are  given. 

— \V.  L.  C. 


An  Improvement  in  Cleaninij  and  I'olishini/  ('ompo.iition.s. 
E.  A.  Ashlev,  Darlington.  Eng.  Pat.  9187,  June  2:t, 
1888.     4</. 

Ground  flint,  with  or  without  baryles  (suliihate  of  baryta) 
is  incorporated  with  soap. — W.  L.  C. 


.Ih  Iiiiprored  Lnltricalinj  i^owposifiim.  W.  T.  Hicks  and 
J.  Elliott,  Xliddlesbrongh.  Eng.  I'at.  9177,  ,hine  2U, 
1888.     6(/. 

To  melted  gutta-percha  or  caoutchouc,  animal  fat,  ])ottery 
clay,  atal  black  lead  are  successively  added,  and  the  mixture 
is  incorporatiMl  with  a  heat-absor'bing  material  such  as  peat 
or  turf,  to  prevent  waste  of  the  lubricant  by  overheating. 

— W.  L.  C. 


An  Improved  Lubricating  Compound.     J.  .\iHial),  Orknev. 
Eng.  Pat.  5028,  JIarch  22,  1889.     4d. 

Ax  emulsion  of  oil  and  water  is  ])rodueeiI  by   dissolving 
soft  .soap  in  the  latter,  prior  to  the  adililion  of  the  oil. 

— \V.  L.  C. 


Improvement.i   in   the    Treatment  of  Mineral  Oils.     T.   H. 
(irav,   Clapham  Junction.     Eng.  Pat.  5132,  March   25, 

1889. 

The  oil  is  agitated  with  a  solution  of  "  chlorinated  potash 
or  soda,"  prepared  by  adding  caustic  alkali  to  chloride  of 
lime  solution. — \V.  L.  C. 


XIII.-PAINTS,  PiaiENTS,  VAENISHES, 
AND  EESINS. 

Waterproof  ny     Fahrics.      E.     Diiring.     Dingl.     I'nivt.    J. 
1889,  185—192. 

A  CRiTKAL  estimate  of  those  processes  of  which  the 
technical  utility  is  fully  proved,  the  author  remarking 
incidentally  upon  the  large  number  of  abortive  patents  and 
impracticable  recipes  which  characterise  the  literature  of  this 
subject.  The  processes  are  divisible  into  two  groups:  (1) 
the  fabrics  are  filled  witli  a  compound  of  a  faltv  acid  and 
earthy  base,  produced  by  double  decomposition  upon  the 
fabric;  (2)  they  are  impregnated  with  water-resisting  sub- 
stances, applied  cither  in  the  melted  state  or  dissolved  in  a 
suitable  solvent.  In  the  fornu-r,  the  usual  )>ractice  is  to 
pad  with  aluminium  acetate,  dry,  and  pass  through  soap 
solution.  In  preparing  the  acetate  solution  the  author 
recommends  the  di'ciimposition  of  aluminium  sulphate  with 
lead  acetate.  Complete  decomposition  of  the  sulphate  is 
not  essential,  but  the  presence  of  free  acid  should  be 
avoided.  In  washing  the  precipitate  of  lead  sulidiate  the 
author  recommends  attention  to  the  provisions  in  liunsen's 
well-known  article  on  the  subject  (Amuilen,  148,  -69 — 291!). 
The  padding  solution  should  be  kept  at  50",  preferably  by 
means  of  a  .steam-jacket  or  worm.  The  addition  to  the  soap 
solution  of  wax,  resin  and  caoutchouc  has  inijiortant 
advantages,  anil  the  following  details  arc  given  for  the 
preparation  of  the  mixture.  The  quantities  of  matei-ials 
may  be  calculated  per  siiuare  metre  of  fabric  to  be  treated 
as  under  :  30  grms.  of  tallow  soap,  25  grms.  of  Japan  wax, 
1-5  grm.  of  crude  caoutchouc,  previou.sly  dissolved  to  a 
10  per  cent,  solution  in  turpentine  or  camphor  oil,  and 
1  grm.  of  oil  varnish  to  500  ce.  of  solution.  The  Japan 
wax  is  first  melted,  and  the  caoutchouc  .solution  and  varnish 
stirred  in ;  next  a  hot  saturated  solution  of  "  liver  of 
sulphur,"  in  the  i>roportioii  of  50  per  cent,  upon  the 
caoutchouc,  is  added,  and  after  thorough  mixture  the  whole 
is  added  to  the  boiling  soap  solution.  The  "  liver  of 
sulphur,"  in  addition  to  "  vulcanising  "  the  caoutchouc,  has 
au   important   action  upon  the  alumina  mordant,  by  pre^ 
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cipitating  the  hydrate  of  alumina  and  thus  opening  it  up  to 
the  attack  of  the  soap.  In  cases  where  it  is  required  to 
colour  the  soap-bath,  those  coal-tar  colours  which  are 
soluble  in  fats  should  be  used,  and  dissohed  mth  the  wax 
and  caoutchouc. 

For  impregnating  with  such  mixtures  as  Oleum  liiisci  and 
black  wax — which  the  author  recommends  as  the  best 
preservative — a  special  machine  is  described,  the  essential 
feature  of  which  is  a  vertical  series  of  three  hollow  cast-iron 
cylinders  or  rollers,  the  lowest  turning  in  the  mixture  to  be 
applied  to  the  cloth,  the  two  uppi-r  ones  heated  internally 
by  steam  ;  the  middle  roller  is  driven,  and  the  upper  and 
lower  roller  are  kejit  in  contact  with  it  by  means  of  adjust- 
able screws.  There  are  in  addition  the  usual  "  breadthing  " 
and  guide  rollers.  After  impregnation  the  goods  are  freed 
from  the  more  volatile  constituents  of  the  bath  by  steaming 
them  at  about  7  lb.  pressure  in  a  closed  chamber.  The 
excess  of  steam  is  caused  to  pass  through  a  condensing 
worm  and  the  volatilised  oils  thereby  recovered.  A  special 
form  of  "  steamer  "  is  described. — C.  F.  C. 


Red  Lead  and  Peio.ride  of  Zend.   J.  Lowe.    Dingl.  Polvt.  J. 

271,  472—477. 
Most  commercial  red  lead  consists  of  a  mixture  of  oxide  of 
lead  with  pure  red  lead.  A  small  proportion  of  carbonate 
of  lead  is  also  generally  present,  formed  by  exposure  to  air 
after  manufacture.  To  remove  the  free  oxide  of  lead  from 
commercial  red  lead  various  substances  have  been  recom- 
mended, such  as  a  solution  of  sugar  of  lead,  or  cold  dilute 
acetic  or  nitric  acid.  Sugar  of  lead  does  not  remove  the 
carbonate  of  lead,  while  in  the  case  of  acetic  and  nitric 
acids  there  is  danger  of  peroxide  of  lead  being  separated. 
The  author  recommends  the  use  of  a  10 — 12  per  cent, 
solution  of  nitrate  of  lead.  200 — 300  cc.  are  sufficient  for 
20  grms.  of  red  lead.  This  solution  removes  not  onlj*  the 
oxide  of  lead,  but  also  the  carbonate  and  any  traces  of 
metallic  lead.  The  red  lead  should  be  first  digested  for  a 
considerable  time,  and  then  boiled  with  the  nitrate  of  lead 
solution.  The  percentage  of  free  oxide  of  lead  in  the 
samples  examined  varied  from  16 — 31  per  cent.  The 
puritied  red  lead  is  brighter  in  colour  than  the  original 
sample.  Nine  samples  of  purilied  icd  lead  were  examined 
as  to  the  percentage  of  peroxide  of  lead  obtained  from  them 
by  digestion  with  dilute  nitric  acid.  They  yielded  from 
25"4 — 25'7  per  cent.  PbO».  This  agrees  with  the  results 
obtained  by  Mulder,  Phillips,  Houton-Labillardiere  and 
Pichon,  and  points  to  the  fornuila  I'b/),^  for  red  lead,  instead 
of  the  usually  accepted  formula  Pb/)^,  which  re(|uires 
34-88  per  cent,  of  PbO;.  At  the  same  time  it  is  probably 
possible  by  long-continiu-d  burning  to  obtain  Pb;,t.)j ;  for 
Dumas  found  that  a  sample  of  red  lead,  after  three  burnings, 
contained  33-2  per  cent.  PbO;.  In  the  formation  of  red 
lead,  not  only  the  temperature  but  also  the  duration  of  the 
heating  is  of  importance.  As  long  as  free  PbO  is  present, 
and  the  composition  of  the  colour  is  Pb^Oj,  there  is  much 
less  danger  of  the  red  lead  being  spoiled)  owing  to  the 
formation  of  Pb.,(V„  than  when  the  colour  has  the  com- 
position Pb^Oj.  The  suggestion  that  red  lead  is  a  mixture 
of  PbjOj  and  Pb^Oj  is  not  compatible  with  analytical 
results.  It  is  pretty  cei'tain  that  both  compounds  exist, 
but  a  red  lead  containing  free  PbU  seems  to  huvti  the 
composition  PbjOj. — H.  T.  P. 

PATENTS. 

Jiiiprovcmentx  in   llic  Mannfactnrc  of  Sulphide  of  Zinc  for 
Pigment   or  other    Pnrposes.     G.  .1.  Geary,  Manchester. 
F'rom  A.  Keiller,  Gothenburg,  Sweden.     Eng.  Pat.  5371, 
April  11,  1888.     6d. 
A   SATURATED   solutiou   of   a    ziiic    salt   is    mixed   with   a 
saturated  solution  of  some  inert    sulphate  such  as  that  of 
potassium,   sodium,  magnesium   or  ammonium,   and  preci- 
pitated with   sulphuretted  hydrogen.     The   zinc  sulphide  is 
filtered  off,  dried   and  heated,  wlien  it  is   found  to  be   a 
pigment    possessed    of    more    "  body "    than    it    has    when 
prepared  in  the  ordinary  way.     The  filtrate  can   be   tlien 
saturated  with  metallic  zinc,  zinc  oxide  or  carbonate,  and 
used  over  asjain. — 1!.  K. 


An  Improved  Liquid  for  Use  in  the  Softening  and  Pre- 
serving of  Seaweed  for  JJecorative  Purposes.  A.  K. 
Ensor,  Skegness,  Lincolnshire.  Eng.  Pat.  18,821,  De- 
cember 24,  1888.     id. 

The  inventor  claims  a  solution  containing  3  parts  of  bergamot, 
6  of  borax,  12  of  ammonia,  14  of  gelatin,  25  of  glycerin,  and 
40  of  methylated  spirits,  into  which  the  seaweed  after  being 
washed  in  water  is  dipped  and  allowed  to  dry. — E.  J.  B. 


An  Itnproved  Composition  for  Corering  and  Protecting 
Surfaces.  R.  Morris,  Doncaster,  and  W.  T.'  Gent, 
Misterton.     Eng.  Pat.  844,  January  16,  1889.     6d. 

Mixtures  of  a  resin  ("  such  as  the  resin  of  commerce  ") 
with  a  metallic  oxide  and  gvpsum  in  varying  proportions, 
with  or  mthout  the  addition  of  pigments  to  give  them  any 
desired  colour,  are  made,  and  applied  to  the  surface  to  be 
coated,  either  by  liquefying  them  by  beat  after  they  have 
been  spread  over  it  in  fine  powder,  or  by  solution  of  the 
resin  in  "  naptha  "  and  a  little  boiled  oil. — 13.  B. 


An  Improved  Anti-fouling  Componnd  for  Coating  the 
Bottoms  of  Ships  and  other  I'esse/.v.  E.  Seabrook, 
Grimsby.  "  Eng.  Pat.  4637,  March  16,  1889.     id. 

Five  pounds  of  "  flour  of  sulphur  "  are  "  immersed  in  " 
10  gallons  of  coal-tar,  and  one  gallon  of  "  turpentine "  is 
then  added.  The  whole  is  kept  for  a  moiuh  witli  occasional 
stirring,  the  "  supernatant  liquid  "  drawn  off  and  black  lead 
added  in  the  proportion  of  3  oz.  to  one  gallon,  stirring 
diligently.  The  product  may  be  applied  in  any  convenient 
way  and"  is  said  to  adhere  to  the  vessel  longer  than  com- 
positions already  in  use. — B.  B. 


XIY.-TANNING,  LEATHEE,  GLUE,  AND 
SIZE. 

Oridation  of  Gelatin  ivith  Potassium  Permanganate,  and 
the  Relation  of  Gelatin  to  Albumen.  R.  Malv.  Monatsh. 
Chem.  10,  26—38. 

When  the  purest  commercial  gelatin  (1  part)  is  dissolved  in 
water,  the  solutiou  gradually  mixed  with  potassium  per- 
manganate (2  parts),  and  kept  for  14  days  at  the  ordinary 
temperature,  it  yields  a  mixture  of  very  complicated  acids 
analogous  to  the  peroxy-juoto  acid  obtained  in  a  similar 
manner  from  albumen  (Monatsh.  Chem.  March  1888). 
If,  after  filtering  the  manganese  oxide,  the  solution  be 
evaporated  to  dryness,  the  residue  extracted  with  water, 
neutralised  with  acetic  acid,  and  mixed  with  lead  acetate,  a 
copious  white  precipitate  is  produced,  and  the  filtrate  gi\'es 
a  further  precipitate  on  adding  mercuric  chloride.  The  two 
precipitates  contain  the  whole  of  the  oxidised  gelatin,  and 
the  filtrate  does  not  show  the  binret-reaction.  When  the 
precipitates  are  decomposed  with  sulphuric  acid  and  sul- 
phuretted hydrogeu,  respectively,  acid  syrups  are  obtained, 
from  which,  however,  no  crystalline  compoinul  can  be 
isolated.  Both  syrups  show  the  biuret-reaction,  but  do  not 
give  Millon's  reaction,  and  no  blackening  occurs  with 
potash  and  lead  acetate.  When  heated,  strongly  acid  vapours 
are  evolved  and  the  smell  of  burning  gelatin  is  obser\ed. 
When  the  acid  syrup  obtained  from  the  lead  precipitate  is 
boiled  for  about  12  hours  with  excess  of  baryta,  ammonia  is 
evolved,  and  large  quantities  of  barium  oxalate,  containing 
traces  of  the  carbonate  and  phosphate,  separate  from  the 
solution.  No  change  takes  place  on  further  boiling,  and  a 
small  portion  of  the  solution,  after  freeing  from  baryta 
gives  a  dark  blue  colour  ^\  ith  copper  acetate,  but  does  not 
show  the  biuret-reaction.  If  the  whole  be  now  filtered, 
mixed  with  a  further  quantity  of  baryta,  and  heated  at 
120° — 190°  for  about  36  hours,  an  ammoniacal,  tarry  liquid 
is  obtained.  After  filtering  from  small  quantities  of  barium 
carbonate,  ferric  hydrate  and  organic  substances,  the  solution 
is  distilled,  the  distillate  neutralised  with  hydrochloric  acid 
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ami  ngnin  distilled.  Pvrroliiie,  and  pi'rlmi>s  iilso  traces  of 
indole,  were  found  in  the  distillate,  ami  the  residue  contained 
Hinnioiiiuni  chloride,  a  lirowii  anioriihous  siili>lanee.  perhuiis 
livrolirie  n-d,  and  a  suiall  (luantilv  of  a  Iiase  which  was 
probahlv  aniline.  The  residue  from  the  first  distillation 
contained  leucin,  acetic  acid,  propionic  acid,  benzoic  acid 
and  f;lulaniinic  acid.  After  isolating  thi'se  conipounds  the 
niothcr-liipiors  were  ajr.iin  healed  with  baryta,  but  no  new 
prt>ilnct  was  obtained. 

The  acid  syrup  obtaineil  from  the  mercury  precipitate 
was  also  treated  as  described  above.  .Vnunonia,  oxalic 
ucid  and  pyrroline  wt'rc  obtained,  but  only  traces  of  gluta- 
minie  aeiil  were  isolatcil,  and  benzole  aiid  was  entirely 
absent.  A  lari;e  qinintity  of  propionic  acid  was  proilnced, 
and  the  quantity  of  leucin  obtained  was  nnich  larger  than 
in  the  case  of  the  leail  preeiiiitale.  The  last-named  product 
occurred  either  mixed  or  combined  with  an  ciiuivalent 
quantity  of  amido-vah*rie  acid. 

\Vhen  irehitin  is  oxidised  with  a  hot  solution  of  po(as>ium 
permanganate  fatty  aci<ls  (principally  caproic),  benzoic  acid, 
and  succinic  acid  arc  formed. 

These  results  show  that  f^elatin  and  albumen  bt-have  in 
the  same  way  when  treated  as  described  abow.  The 
formation  of  iso<xlyeeric  acid  in  the  ease  of  albumen  (loe. 
eit.),  and  its  niui  -  formation  frcun  ;;c!atin,  is,  tlu'  author 
considers,  of  little  importance,  even  if  not  <Iuc  simply  to 
slij;ht  ditTeri-necs  in  the  conditions  of  the  experiment.  It 
has  hitherto  been  •renerally  supposed  that  albuminoids 
proper  yiclil  arouuitie  decomposition  products  (tyrosine, 
indole,  phenol),  whilst  >;elatinoids  do  not  yield  any  such 
compoumls.  The  author  points  out  that  this  distinction 
cannot  be  nniintained,  as,  althoujjh  fi;clatin  does  not  yield 
indole  or  tyrosine,  it  jrives  benzoic  acid.  This  ditference  in 
behaviour  shows  no  constitutional  dllTerence  between 
albumen  and  j^i'latin.  bei-ause  o\\  jjrntosulphonic  aeiil  (Malv, 
Mouatsh.  t'hem.  ISS."),  'J  I),  which  is  simply  oxidised  albumen, 
does  not  yield  tyrosine  hut  benzoic  acid  when  boiU-d  with 
baryta  under  pressure.  Af;ain,  albumen  yields  both  indole 
and  ]>lienol  ;  oxy]irot<)sulphonie  acid,  on  the  other  hand,  gives 
neither  compound,  (ielatiu  behaves,  theretbre,  exactly  like 
oxidised  albumen,  aTid  oxyprotosulphonie  acid  stands  inter- 
mediate between  gelatin  and  albumen. 

.\11  exp<'riments  on  the  decomposition  of  gehitin  and 
albumen  whiidi  have  bi^eii  made  u]i  to  the  pri'sent  lliue  show- 
that  there  is  no  important  and  distinct  <lilT'erenee  between 
these  two  substances.  (Jelatin  is  as  much  an  albinnirioid  as 
fibrin  or  ca.scin,  and  a  classification  into  gelatinoids  and 
albuminoids  cannot  be  upheld. — ]•".  S.  K. 


P.VJKNT. 

A  \eir  or  Improri'd  Arlijivitil  /.callicr.    N.  !•".  K.  Itapeand, 
Eutrechaux,  France.     Kng.  I'at.  S221,  June  5,  1H88.     Gd. 

Lkatiikk  refuse  or  cuttings  is  ground  and  made  into  u 
fibrous  paste  with  which  is  mixed  a  glue  or  gelatinous 
compound  containing  fatty  matter  and  glycerin.  The  paste 
may  be  sprcail  antl  fornu-d  into  plates  by  macliiner\',  to  be 
aftcrwarcls  rolled  and  calenderett.  As  exemplif\ing  the 
composition,  the  following  ]iroportions  nuiy  be  taken; — 
leather  refu.se,  78 — 90  ]iarts  ;  gelatin,  -1 — 8  parts  ;  tallow, 
1 — 2  parts;  glycerin,  .J — 12  parts. — IJ.  H. 


XV.-AGRICULTUEE,  MANURES.  Etc. 

Propagation  mid  Preroitiitn  of  Smut  in  Oafs  and  Jlitrlcy. 
J.  L.  Jensen.     J.  Koy.  .\gric.  Soc.  Kng.  24,  .'.'T — i\j. 

H.vvixr.  made  a  nnndicr  of  observations  during  the  last  two 
or  three  years  on  the  disease  known  as  "  smut  "  on  the 
oat  and  barley  ]plants,  the  author  is  led  to  believe  that  it.s 
propagation  takes  place  principally  at  the  time  of  (lowering, 
when  the  husk  opens  to  allow  the  stamens  to  protrndi-,  thus 
admitting  the  spores  of  the  fungus.  In  one  series  of  experi- 
ments in  which  oats  were  (I)  (lusteil  nieiely  oultrtirdli/  with 
the  spores  of  liistilayo  seyetmn,  (2)  husk  removed  and 
spores  dusted  on  the  bare   kernel,  iliseascd    plants  were  only 


found  in  tlie  latter  crop,  and  that  consequently,  in  order  to 
prevent  "snmt,"  the  kernel  nnist  be  dresseil  with  the 
lacservative,  and  luit  merely  the  oulsidi'  husk. 

A  series  of  experiments  was  made  to  <le(crnilne  the 
relative  values  of  the  ditfcrent  preservatives  recounnendcd  for 
the  preventicmof  smut — (1)  sulphate  of  copjier;  (2)  sulphate 
of  copper,  followeil  by  cpiieklime  ;  (:!)  sulplnnie  acid  and 
water ;  (4)  cpiicklime,  sulis<qm.|itly  foUowciI  by  common 
salt,  wi're  tried,  and.  in  addition,  the  elYeet  of  hot  air,  both 
dry  and  moist,  and  warm  water.  The  ri'sults  obtained 
showed  that  whiU'  the  mineral  pri'scrvativi'S  all  had  a  nearly 
perfect  action  s<i  far  as  the  prevention  of  smut  is  concerned, 
the  crop  sutTcred  more  or  less  from  their  application.  Dry 
heat  at  50° — 54^  hail  apparently  no  effect  on  the  spores, 
moist  heat  destroyed  the  spores  hut  danniged  the  crop  also. 
A\'atcr  at  54' — 56°  acted  perfectly,  both  destroying  the 
snmt  spores  and  leaving  the  seed  corn  miin.jmcd.  The 
author,  after  a  yi't  more  extended  experience  of  the  ap]ili- 
eatlon  of  warm  watri-,  rt-eomim'nds  it.  The  seed  corn,  placed 
in  a  basket  lined  with  linen,  is  dipped  into  warm  water  at 
55°  four  times,  by  which  the  temperature  of  the  water  is 
lowered  so  much  that  he  recommends  having  a  second 
vessel  ready  and  the  corn  is  rapidly  dijiped  in  the  second 
yesscl  five  or  six  times,  after  which  It  is  cooled  by  ])<Huing 
cold  water  over  it,  and  it  is   then  spread  out  on  the  floor  to 


Socii'li/fur  the  Promnlioii  of  Moor-C'ultiraHaii  in  (icrmiinij. 
Chem.  Zelt.  19,  297— 2<J8. 

Von  Wangknhkim,  in  a  long  article  on  moor  cultivation, 
treats  more  especially  of  low-lying  or  submerged  moors 
(Xiederungsnmore)  than  of  those  moors  which  are  above 
the  surface  of  the  water  (Hochmoore).  The  former  are 
cultivated  in  emliaukments  covered  witli  lavers  of  soil 
altenuiting  with  channels  for  drainage  (Moor-l)animrull\ir). 
The  kind  of  soil  suitaldc  for  covering  the  embankments  Is 
a  question  of  importance.  Coarse  river  sand,  almost  free 
from  clay,  becomes  yery  dry  and  cracks,  so  that  seeds  sown 
m  It  either  perish  or  develop  badly.  Fine  sand  from  nmor 
subsoil  remains  moister  than  the  coarse  sand,  and  upon  it 
hemj)  and  flax  grow  very  well,  whereas  peas  half  die  off 
and  hair  thrive,  when  the  roots  reach  the  moor.  Meadow- 
marl,  with  78  ami  8()  per  cent,  of  calcium  carbonate,  has  a 
•somewhat  similar  effect  ;  in  the  8()  per  cent,  soil  the  hemp 
grows  better,  but  the  peas  and  flax  are  not  so  good.  Heavy 
marsh  soil  gives  rise  to  good  development,  but  where 
exposed  to  heat  forms  a  hard  crust  which  has  to  be  broken 
up.  I'ndcr  suitable  conditions  all  these  soils  may  give  good 
results.  t»and  iiernilts  of  deep  sowing,  clay  is  "appropriate 
for  such  crops  as  are  sown  in  moister  and  cooler  seasons  of 
the  year. 

In  the  discussion  which  followed,  calcareous  sandy  loam 
was  recognised  as  of  general  utility.  Intercepted  drainage 
gives  rise  to  mouldiness  and  should  be  prevented.  All 
moors  do  not  pay  for  sanding,  those  which  are  too  sub- 
merged, for  instance.  Sanding  is  most  effective  on  moors 
which  suffer  from  frost,  oi'  are  ferrnglnou.s  and  become 
readily  dry.  In  sanding,  4  centimetres  form  too  thin  a  layer, 
8  cm.  are  about  sufbelent,  but  U  cm.  .still  better  to  ens'ure 
good  and  even  crops.  With  regard  to  manuring,  Kli'lsi-lu-r's 
views  are  confirmed,  and  a  nn)or  not  receiving  any  fertilising 
water,  or  fertile  soil  as  covering,  will  yield  8,000  kilos,  of 
hay  per  hectare  for  a  dressing  of  800  kilos,  of  kalnite  ami 
:ion  to  400  kilos,  of  basic  slag  per  hectare.  Systematic 
succession  of  crops  is  reconnnended  for  moor  land." 

For  peat-moss  litter  the  surface  of  high  moors  is  yery 
well  ada)ited,  which  Is  not  always  the  case  with  low  moors, 
hence  some  manufacturers  neglect  to  utilise  suitable  low- 
moor  peat.  The  com]nession  of  the  ]Hat  sliould  be  to 
about  two-fifths  or  one-third  the  original  bulk,  scnaetimes 
it  is  not  carried  far  enough  and  the  finished  product  retains 
too  much  water.  In  order  to  obtain  nniforniity  in  the  size 
of  bales  and  eonvenienee  In  estimating  quantities  of  peat- 
moss, it  is  decided  to  make  each  0-5  cubic  metre,  measuring 
1  metre  long ;  such  a  bale  of  good  average-ili-y  peat  litter 
weighs  12.)  kilos.  Its  )iovver  of  absorbing  moisture  and 
uoxiou.s  odours,  its  disinfectant  characteristics  and  the 
proportion  of  plant  nutritives  it  contains,  render  it  useful  as 
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a  general  litter,  as  a  packing  material  for  perishable  articles 
of  food,  and  as  a  manure.  As  litter  for  horses,  &c.  it  has 
hcen  found,  by  some,  lacking  in  uniformity  and  -with  too 
great  absorptive  power  for  moisture  and  noxious  vapours  ; 
on  the  other  hand,  others  speak  highly  of  its  beneficial 
influence  on  the  giowth  and  cutting  qualities  of  the  hoofs. 
Many  prefer  peat  litter  to  straw  litter,  and  think  that  if  it 
could  be  obtained  colourless  its  extended  adoption  would 
be  even  more  certain. — D.  A.  L- 


I'olato  Culture     A.  Girard.     Compt.  liend.  108,  412—415. 
See  under  XVII.,  pai/e  472. 


XYI.-SUGAR,  STARCH,  GUM,  Etc. 

Iniprorements  in  the  Manufacture  of  Starch-,  Dextrin-,  and 

Grape-Sugar.  Dingl.  Polyt.  J.  271,  312 — 515. 
Starch  sugar  of  commerce  mostly  consists  of  a  mixture  of 
64 — 66  per  cent,  of  fermentable  sugar,  18 — 20  per  cent, 
of  unfermentable  organic  matter,  and  14 — 18  per  cent,  of 
water,  and  is  considered  almost  useless  for  the  preparation 
of  wine  and  liqueurs  and  for  brewing  purposes  ;  moreover, 
its  employment  for  tlie  manufacture  of  these  products  is 
illegal  in  Germany,  Austro-Hungary,  and  in  France. 
Although  many  attempts  to  obtain  a  purer  product  have 
been  made  during  the  last  few  3ears,  the  methods  hitherto 
proposed  have  been  found  to  be  of  no  practical  utility. 

Seyberlich  and  Trampedach  have  recently  worked  out  a 
process  for  preparing  pure  grape  sugar  on  a  commercial 
scale,  which  has  lieen  jiatented  in  most  countries.  The 
original  experiments  were  made  at  tlie  starch-sugar  works 
owned  by  P.  Brandenburg  in  Riga,  1,000  kilos,  of  air-dried 
starch  being  operated  upon  at  a  time.  The  process  is,  in 
its  essential  points,  directed  towards  tlie  method  devised  by 
.Soxhlet  (this  .lournal,  1882,  376).  The  patentees  consider 
tlie  purification  of  starcli-sugar  by  means  of  methyl  alcohol 
as  ]iiaotised  by  Soxhlet  impracticable,  on  the  ground  of  the 
high  price  of  alcohol  and  its  great  volatility ;  moreover, 
the  expenses  iiicun-ed  in  evaporating  vast  quantities  of 
liquors  and  the  necessity  of  employing  excessive  quantities 
of  charcoal,  coupled  with  certain  difficulties  attending  the 
.subsequent  crystallisation  of  the  sugar,  present  gi'eat 
obstacles  to  the  successful  working  of  the  process.  The 
large  consumption  of  charcoal  is  brought  about  by  the  fact 
that  the  saccharification  is  effected  by  means  of  suliihuric 
acid  under  pressure,  the  high  temperature  to  wliich  the 
mixture  is  exposed  frecjuently  giving  rise  to  the  formation 
of  dark-coloured  products,  which  require  the  use  of  exces- 
sive quantitives  of  charcoal  for  the  purpose  of  decolourisa- 
tion.  Seyberlich  therefore  made  some  trials  to  determine 
the  effect  of  other  acids.  Hydrochloric  acid  being  unsuitable, 
nitric  acid  was  tried,  the  result  being  satisfactory  in  every 
respect.  The  saccharification  was  conducted  in  open  vessels, 
one  part  of  starch  being  mixed  with  two  parts  of  water, 
and  the  mixture  treated  with  0-5  per  cent,  of  nitric  acid  on 
the  weight  of  air-dried  starch. 

For  the  preparation  of  the  raw  sugar  the  authors  propose 
to  make  the  starchy  material  into  a  milk  with  water,  boil 
with  nitric  acid,  neutralise  the  solution,  then  render  it 
slightly  alkaline,  filter,  evaporate  to  35°  B.,  cool  to  18°  C, 
and  allow  to  crystallise  in  copper  pans.  The  resulting 
sugar  is  then  subjected  to  hydraulic  pressure,  the  pressed 
cakes  of  raw  sugar  thus  obtained  containing  88  per  cent,  of 
real  sugar,  10  per  cent,  of  water,  and  2  per  cent,  of 
impurities.  The  syrup  is  concentrated  for  crystallisation, 
and  tlie  final  liciuors  (molasses)  worked  up  for  sugar  after 
removal  of  the  nitric  acid  and  salts  by  means  of  sulphurous 
acid.  The  raw  sugar  is  refined  by  dissolving  it  in  water, 
brinffiug  the  solution  to  a  density  of  32'  B.  (measured  hot), 
decolourising  with  charcoal  (10  per  cent,  on  the  weight  of 
raw  sugar)  at  80° — 90°,  and  filter-pressing.  The  colourless 
sugar  solution  is  then  allowed  to  crystallise,  and  the  product 
freed  from  the  mother-liquors  by  pressing.     The  solution 


is  concentrated  for  the  purpose  of  separating  a  further 
batch  of  crystals,  whilst  the  final  syrup  is  mixed  with  a 
fresh  portion  of  raw  sugar  to  be  refined.  By  melting  the 
sugar-cake  and  heating  to  boiling,  then  adding  some  crystals 
of  anhydrous  gi'ape-sugar  and  allowing  the  mixture  to  cool, 
anhydrous  grape-sugar  is  obtained.  When  this  is  broken 
up  and  sifted  a  crystallised  product  resembling  cane-sugar 
is  obtained.  It  contains  98  per  cent,  of  sugar  and  2  per 
cent,  of  water. — D.  B. 


Saccharification    bi/    means    of  Diastase.     A.    Kevchler. 
Bull.  Soc.  Chim.  1889,  286—295. 

A  SERIES  of  experiments  are  described  on  the  saccharifica- 
tion of  starch  by  means  of  solutions  of  gluten.  As  solvents, 
hydrochloric  acid,  acid  sulphate  of  potassium,  phosphoric 
acid,  the  acid  phosphates  of  the  alkalis,  acetic,  tartaric,  lactic, 
and  formic  acids,  w^ere  found  most  satisfactory,  the  solutions 
being  obtained  by  treating  fresh,  well-washed  and  pressed 
gluten  with  the  solvent  at  about  40°  C.  for  4 — 5  hours. 
These  solutions  do  not  coagulate  on  boiling ;  on  addition  of 
caustic  potash  di'op  by  drop,  a  precipitate  is  formed,  soluble 
in  excess  ;  mercuric  chloride  has  no  action  and  potassium 
ferrocyanide  jiroduces  a  precipitate  soluble  in  acetic  acid. 
With  an  alkaline  solution  of  a  copper  salt  a  slight  reduction 
takes  place,  probably  due  to  the  presence  of  a  little 
saccharified  stiirch ;  the  solutions  also  give  Lintner's  re- 
action for  diastase,  viz.,  the  blue  colouration  with  hydrogen 
peroxide  and  tincture  of  gUL'iacura,  but  previous  boiling  or 
the  addition  of  a  concentrated  solution  of  a  base  or  of  an 
acid  prevents  the  formation  of  the  colour.  The  resemblance 
of  these  solutions  of  gluten  to  diastase  is  borne  out  by  their 
action  on  starch,  which  in  the  form  of  starch  paste  is 
converted  by  them  at  a  temperature  of  50° — 60°  into  soluble 
products  with  a  powerful  reducing  action.  To  effect  the 
change  the  solution  must  be  very  dilute  and  very  slightly 
acid  ;  previous  boiling  prevents  the  action.  In  one  experi- 
ment 2  gims.  of  starch  (=  1"6  grms.  of  pure  starch) 
dissolved  in  250  grms.  of  water,  were  treated  with  10  cc.  of 
a  solution,  containing  the  gluten  from  20  grms.  of  wheat 
flour  dissolved  in  130  cc.  of  a  1 :  1,000  solution  of  acid 
sodium  phosphate,  for  5  hours  at  40° — 50°  C. :  a  liquid  wort 
resulted  capable  of  reducing  138  cc.  of  Soxhlet's  solution  of 
a  copper  salt  in  caustic  potash ;  the  complete  saccharifica- 
tion of  this  quantity  of  starch  by  diastase  would  coiTespond 
to  a  reduction  of  200  cc.  of  the  solution.  Albumen  and 
gelatin  under  similar  conditions  oul}'  effect  a  slight  sacchari- 
fication of  starch,  whilst  neither  acid  phospliate  of  soda, 
acetic  acid  nor  hydrochloric  acid  in  the  dilute  state 
employed  for  dissolving  the  gluten,  ha\e  any  solvent  action 
on  the  starch.  The  vegetable  albumen  contained  in  wheat 
flour  also  acts  like  diastase.  Solutions  prepared  by  digesting 
wheat  flour  with  acid  phosphate  of  potassium  are  capable  of 
converting  starch  into  saccharine  matter ;  this  saccharifica- 
tion is  aided  by  slightly  acidif\'ing  the  solution.  Xon- 
germinated  barley  also  contains  a  constituent  capable  of 
saccharifying  starch,  and  at  a  temperature  of  50° — 66°  C. 
converts  about  two-thirds  of  the  starch  into  soluble  products. 
Here  again  the  presence  of  small  quantities  of  acid  or  of 
acid  salts  increases  the  action.  The  saccharification  is  best 
started  at  a  temperature  of  40° — 45°  C,  and  continued  at 
60° — 66°  C.  A  number  of  experiments  with  barley,  malt 
and  maize,  as  well  as  with  mixtures  of  these,  and  employing 
solutions  of  acid  sulphate  of  potassium,  acid  phosphate  of 
potassium,  acetic  acid,  and  metaphosphoric  acid  are  detailed. 
The  saccharification  of  the  starch  of  barley,  maize,  and 
wheat  b^-  the  soluble  ferments  prepared  as  above  forms  the 
subject  of  a  further  series  of  experiments.  The  action  is 
greatest  in  the  ease  of  barley,  50  to  86  per  cent,  of  the 
contained  starch  being  saccharified ;  the  conversion  is 
aided  by  the  presence  of  potato  starch. — C.  A.  K. 


Saccharification   by  Diastase. 
108,  453- 


L.   Lindet. 
-456. 


Compt.  Keud. 


The  author  cites  experiments  in  confirmation  of  Payens* 
view  that  the  secondary  action  of  diastase  upon  the  dextrins 
produced  by  the  resolution  of  starch  into  maltose  by  dextrins 
is  arrested  by  the  accumulation  of  maltose  in  the  solution, 
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and  that  iliiriiif;  llio  alciilinliu  fiTnnont»tii>n,  as  this  maltose 
ilisnpjM'ars,  so  Iho  iliiislaso  foiitiniu's  its  action  on  the 
(loxtriiis  until  ihcv  iliMipiuiir.  O'Sullivim  hiis  allriliiitcil  ilu' 
Micilmritiiation  of  tln'  itcxtiins  dnrin;;  fcniii'ntalloii  to  thi' 
siiiinltanfoiis  su-tion  of  (liastus«>  and  vrast.  Tho  auilior,  l>v 
usinj;  iihcMvlliydraxini'  to  |uvii|>itati'  tlii'  nialtost'  from  worts 
sact'harilifd  as  far  as  possililc  by  (lia]*tase,  shows  that  in 
]irop«rtion  us  this  piicipitation  takes  phice,  the  dextrins  k'ft 
ill  the  sohitiui)  underijo  conversion  into  maltose. 

—J.  M.  II.  M. 


PATENT. 


/mprnrrmriifs  in  Afiparafus  for  ['sc  in  Soilinff  and 
Kiiiimriilint)  Suijiir  and  other  J^iqiiiil.i.  (l.  Fletelu'r, 
Litehnreh,  and  C.  A.  Mathev,'  Denurara.  Kiif.'.  I'at. 
yi«:i,  June  Lit,  1888.     8</. 

TnK  invention  ivlates  to  vaeniim  pans,  and  consists,  first,  of 
a  .spt>eial  arrangement  of  steam  tiilus  wliieli  eondiine  frreat 
ertieipney  in  e\aporatin;X  with  special  facilities  for  eleaniiiir. 
and,  secondly,  of  a  sjieeial  lop  or  co^'er  for  the  vacuum  pan. 
The  hcatin;;  apparatus  consists  of  two  dinihle  series  of 
horizontal  tnhes  throngh  which  the  steam  eirenlates.  For 
ease  in  cleaning;  oi)erations,  these  sets  of  tnhes  are  capable  of 
beinjr  revolved  on  a  horizontal  axis  into  a  vertical  )>osition. 
For  the  apjilieatioti  of  the  special  lid  or  cover  the  pati  is 
nnide  in  two  separate  parts,  the  uppi'r  being  large  enough  to 
slide  loosely  over  the  loui'r  jiart  in  telescope  fashion. 
Honnil  the  npper  portion  of  the  lower  part  is  a  copper 
Irongh  into  which  tlii'  upper  part  of  the  ]ian  loosely  tits. 
The  trongh  is  tilled  with  nicrcnrv,  and  when  the  jircssure  is 
retiuced  in  the  pan  the  merenry  rises  betwei-n  the  two 
telescoping  ])arts  of  the  imii.  The  lower  part  of  the  pan 
stands  so  high  above  the  trongh  that  at  no  diminution  of 
pressure  whicli  is  practically  attained  does  the  mercury  rise 
high  enough  to  get  into  the  pan.     I)niwings  arc  given. 

—A.  J.  K. 


XVII.-BREWING,  WINES.  SPIEITS.  Etc. 

Improvements  in  the  Mttntifartnre  of  Spirit.     Dingl.  Polvt. 

■I.  271,  416— 12S. 
Ordonxkav  (IUv.  Iniv.  de  la  Dist.  and  Zeits.  f.  Spiritusiiid. 
11,  J8:j)  has  found  the  following  substances  in  the  first 
niniiiugs  of  s]iirit  made  fnmi  molasses  by  ferincntation  with 
hecr  yeast : — .Vcetaldeliydc,  formic  ctlier,  isobutylaldihyde, 
acetic  ether,  and  amylaldchyde.  A  small  quantity  of  a  body, 
heavier  than  water,  ami  which  gave  the  s])irit  a  jieeidiar 
garlie-Iike  odour,  was  also  detected,  'i'he  ill  flavour  of  the 
spirit  was  due  to  the  ]>rescnce  of  valeraldchydc.  The 
aldehydes  are  probably  formed  by  a  bacti'iial  I'ennentation, 
during  which  the  alcohols  formc<l  by  the  yeast  are  oxidised. 
This  also  explains  the  oecuiTence  of  the  corresitondiiig 
acids. 

Yra.it  Poi.intis.  H.  Srhiil:  (Zril.K.  f.  SpirilK.iiiid.  H^ 
137). — Mercuric  cbloriile  in  very  dilute  solution  (1  :  ."lOO.tJOtJ 
to  1  :  71)0,01)0)  considerably  increases  th<'  activity  of  veast 
for  a  shorter  or  longer  time.  Iodine  (dissolved  in  potassium 
iodide)  in  all  cases  caused  the  fermentation  to  go  on  briskly 
from  the  beginning.  The  most  favourable  dilution  was  1  in 
100,000.  liroinine  has  a  similar  effect  when  siitKcientIv 
dilute  (1  in  ;iOn,000  to  I  in  400,000).  Arsenious  aeiil  (1  iii 
40,000)  has  a  favourable  intluenee.  Chrimiic  acid  (1  in 
7,000  to  1  in  8,000)  powerfully  accelerates  the  initial  activity 
of  yeast.  Salicylic  acid  (1  in  2.000  to  1  in  .^j.OOO)  has 
likewise  a  favourable  eflect.  Formic  acid  (1  in  :iOO,000) 
temporarily  iiicrea.ses  yeast  activity  and  causes  fermentation 
to  set  in  more  tpiickly. 

'J'hc  Action  of  Aciih  on  Yea.it.  Chiipmann  (^Zeil.i.f. 
Spiritusind.  U,  232). — The  ipiantity  of  sngar  produeiil  from 
starch-frcc   yeast   by   the   action   of    hydrochloric   acid   is 


proportional  to  the  concentration  of  the  acid.     The  following 

percentages  of  sugar  on  tlie  tlry  yeast  were  obtained  : — 


i  cc.  of  byiliMcMnric  .iciil  per  too  ce.  of  water, 

Ww.  „  „  „  „ 

Ifl  CO.  ,.  „  „  „ 

SMco. 

"Sec. 

30  ec.  „  „ 


Sujrnr. 

I'er  Cent. 
2-0 
ll-l 
lli-8 
23- 1 
24!1 
£7-5 


This  sugar  was  produced  almost  enlirclv  from  the  veast 
cellulose. 


from. 


Two  Methods  for  the  liemorul  of  I'l/ridiiie  /las 
Denaturised  Spirit  are  described  in  the  Allijem.  Zeits.f. 
Spirit,  u.  Presshefeind.  9,  1.5.5.— .\ceording  to  W.  lyang, 
such  removal  can  be  effeete<l  by  shaking  U])  the  spirit  with 
powdered  zinc  chloride  ;  according  to  W .  Kirchmann,  bv 
the  aililition  of  a  solution  of  aluminium  sul]duile  eontainiii""' 
sutbeieut  free  sulphuric  acid  to  permit  of  the  formation  of 
alum.  In  the  first  case,  the  pyridine  is  removed  as  zinc 
jiyridine  chloride,  in  the  second,  as  pyridine  alion. 

— H.  T.  I'. 


Improvements  in  Ilreieiuy.  Diugl.  I'olyt.  .1.  271  4G1 — 472. 
The  Limit  up  to  lehieh  Wild  i'easfs  mai/  he  Detected  in 
Uottom  Yeast.  J.  (\  Holm  and  S.  V.  ('nidscu  {Zeits.f. 
d.  yes.  ISraiiicesen.\\^:\H\). — 'I'he  ex]n'riinents  were  made 
to  detcrmiiie  the  limits  of  temperature  within  which  it  is 
possible  to  work  Hansen's  spore-culliire  method.  The  yeasts 
examined  were  the  Karlsberg  bottom  yeast,  Xo.  2,  and  18 
other  jiure  bottom  yeasts.  The  wild  yeasts  added  to  these 
were  .S'.  I'astorianus  I.  and  III.  and  .S'.  liUipsuideiis. 
The  results  showed  that  the  20  species  of  yeast  tested  bv 
Hansen's  method  may  be  divided  into  two  groups,  of  which 
one  is  best  examined  at  2.5'  ('.  after  40  hours,  and  the  other 
at  1.5°  C  after  72  hours.  In  both  cases  a  contaTniuation 
with  1  —  1^  per  cent,  of  wild  yeast  may  be  detected.  Some 
members  of  the  first  group  may  also  be  analysed  at  15°  C. 

Researches  on  the  Phi/sioloiji/  and  Morphology  of  the 
Alcoholic  Ferments.  E.  ('.  Hansen  (Zeits.  f.  d.  e/es. 
Branwc.ien,  H,  401).  —  The  author's  experinients  were 
made  with  four  different  sugars:  saccharose,  maltose, 
lactose,  and  dextrose,  and  with  nearly  40  species  of  yeasts, 
namely,  with  the  six  Snecharomijcetes  described  by  Hansen 
in  I8S:i,  with  .S'.  Mar.rianns,  .S.  e.rignus,  .S.  jHembran:r- 
faeiens;  10  varieties  of  bottom  yeast  (.S".  eererisin''), 
Mi/coderma  cererisi:r,  S.  apictilatiis ;  seven  varieties  of 
Pasteur's  Toriila,  Monilia  Candida,  Mucor  erectns,  M. 
spinosus,  j^f.  mncedo,  M.  raccmnsus,  and  a  few  less  known 
species  of  Mucor,  and  with  Oidinm  lactis. 

The  results  show  that  the  Saccharomyces  may  be  divided 
into  two  groujis,  according  as  they  form  invertin  and 
produce  alcoholic  fermentation,  or  do  not  possess  these 
proiiertics.  ()idy  .S'.  memhran.rfieiens  belongs  to  the 
latter  class.  All  members  of  the  (irst  .section  form  invertin 
in  solutions  of  cane  sugar  and  glucose,  and  produce  active 
fermentation.  Of  the  first  class  .V.  Mar.rianns,  criguus, 
and  a  few  others  do  not  ferment  maltose,  while  the  others 
do.  Alcoholic  ferments  similar  to  yeast  are  next  described 
(Mi/coderma  eererisi/r,  S.  apicnialus,  Ton(l:e,  Monilia 
Candida).  Like  the  Saceharomycetes  they  all  propagate 
by  budding,  but  do  not  form  endospor<'S.  Oidy  one, 
Monilia  Candida,  exerts  a  slight  fermentative  action  on 
maltose.  Many  of  them  do  not  form  invertin  and  have 
little  or  no  fermentative  action.  A  few  varieties  produce 
active  fermentation  in  solutions  of  glucose  and  invert  sugars, 
and  as  regards  Monilia  Candida,  the  curious  observation 
was  made  that  it  fermented  cane  sngar  as  such  (without 
previous  inversion).  The  Mueors  are  next  considered. 
TUey  also  may  be  divided  into  two  groups,  according  as 
they  form  invertin,  or,  as  is  mostly  the  case,  do  not  form 
this  ferment.  Those  members  which  exhibit  a  fermentative 
action  also  fenncut  nuiltose,  if  but  slightly.  Like  the  fore- 
going class,  they  differ  considerably  in  feinu'iitative  power, 
and  some  camuit  ]iroperly  be  considered  as  alcoholic 
fcroicnts  at   all  ;  to   this   latter  class  (Jidiiim  lactis  belongs 
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As  regards  the  intlustrial  importance  of  the  alcoholic 
ferments,  the  experiments  show  that  only  the  jrenus 
Sitccharomi/ces  incliules  species  which  produce  quick  and 
active  fermentation  in  solutions  of  maltose.  In  the  manu- 
facture of  wine  from  grapes  other  organisms  are  availahle, 
since  several  of  the  saccharomycetes  -  like  organisms 
produce  fermentation  in  solutions  of  invert  and  grape 
sugars.  The  memhers  of  the  genus  Miicor,  and  also 
Oidium  lactis,  are  of  no  industrial  importance.  As  reg-ards 
the  hehaviour  of  the  four  sugars  towards  the  alcoholic 
ferments  the  follo^^^ug  observations  are  made  : — ■ 

1.  There  is  nothing  to  show  that  invertin  has  any  action 
on  maltose  ;  it  must  therefore  be  assumed  that  this  sugar  is 
directly  fermentable,  especially  as  a  number  of  ferments 
which  contain  no  invertin,  such  as  Monilia  Candida,  and 
all  alcoholic  ferments  of  the  genus  Mucor,  except  M. 
racemosiis,  have  a  fermentative  action  on  maltose ;  »S. 
Marjrianns,  criguus,  Arc,  S.  apiculafii.^,  and  the  Tonilx 
do  not  ferment  maltose.  2.  Cane  sugar  is  fermentable 
either  without  previous  inversion  (^Monilia  Candida),  or 
after  inversion  (most  Saccharomycetes,  a  few  species  of 
Tonila,  and  Mucor  racemosns'),  S.  apiculatns,  a  few 
ToriiLv,  and  most  of  the  Miicors  have  no  action.  3.  Dex- 
trose is  fermentable  by  all  alcoholic  ferments.  4.  Lactose 
is  fermented  by  only  one  species  of  ferment  discovered 
by  Dudaux  in  milk. 

The  Zymotechnical  Analysis  (if  the  yiicro-Organisms  of 
the  Air.  E.  C.  Hansen  (Zeits.  f.  d.  ges.  liranicesen, 
1888,  471). — By  means  of  an  aspirator  a  known  volume  of 
air  is  drawn  through  a  small  flask  containing  water,  so  that 
the  organisms  may  be  retained  by  the  water.  A  "  Miquel  " 
llask  is  recommended  for  this  purpose.  AVort  contained  in 
small  flasks  is  infected  with  this  water.  Hansen  employs 
"  Freudenreich "  flasks,  which  are  charged  with  about 
15  cc.  of  sterilised  wort.  Only  so  much  of  the  infected 
water  must  be  added  that  the  wort  is  not  appreciably 
diluted.  According  to  Hansen  this  method  is  suitable,  not 
only  for  practical,  but  also  for  scientific  purposes. — H.  T.  P. 


Potato  Culture.     .\.  Girard.     Compt.  Rend.  108, -112— 41j. 

The  alcoholic  production  of  Germany  is  4,000,000  hectolitres 
annually,  three-fourths  of  which  is  obtained  from  the 
potato.  France,  whose  distilleries  produce  only  2,000,000 
hectolitres  of  alcohol,  imports  for  the  purpose  2,500,000 
quintals  of  grain,  chiefly  maize,  and  appropriates  200,000 
tonnes  of  sugar-beet,  as  well  as  1.50,000  tonnes  of  beet 
molasses  from  the  sugar  retineries ;  the  alcohol  distilled 
from  wine  and  cider  amounts  to  only  100,000  hectolitres. 
In  Germany,  the  cultivation  of  the  potato  lias  been  so 
improved  as  to  yield  crops  of  20,000 — 25,000  kilos,  of 
tubers  per  hectare,  with  an  average  richness  in  starch  of 
17 — 18  per  cent.  In  France,  the  crop  seldom  exceeds 
10,000 — 11,000  kilos,  per  hectare,  with  a  richness  of  14 — 15 
per  cent.  The  author  calculates  that  if  by  a  proper  system 
of  cultivation  crops  of  tubers  can  be  grown  in  France, 
yielding  4,000  kilos,  of  di'v  starch  per  hectare,  such  crops 
are  worth,  to  the  distillei'ies,  800  fr.  per  hectai'c.  By 
experiments  extending  over  three  years,  with  many  different 
varieties  of  potatoes,  and  on  two  soils  or  very  different 
richness,  he  has  succeeded  in  17  out  of  29  trials  in  exceeding 
that  yield.  The  best  results  were  obtained  with  Kichter's 
Imperator,  which  in  1888,  a  bad  year  for  potatoes,  yielded 
at  one  station  44,000,  and  at  the  other,  41,072  kilos,  tubers 
per  hectare,  containing  18-4  and  19*o  per  cent  of  starch 
respectively,  equal  to  a  yield  of  8,096  and  8,000  kilos,  dry 
starch  per  hectare. — J.  51.  H.  51. 


PATENTS. 

Apparatus  for  Purifying  Crude  Spirit.     W.  S.  Squire, 
London.     Eng.  Pat.  2735,  Febi-uary  23,  1888.     Sd. 

This  invention  has  reference  to  an  apparatus  by  means  of 
which  intimate  admixture  of  the  spirit  with  hy(h-ocarbon 
oils  and  the  subsequent  separation  may  be  effected  con- 
tinuously. The  apparatus  is  somewhat  like  a  filter-press, 
consisting  of  a  series  of  chambers  separated  by  channelled 


plates  or  diaphragms.  These  plates  are  covered  on  both 
sides  with  filter  paper  supported  on  porous  fabric.  The  tops 
and  bottoms  of  each  consecutive  pair  of  plates  are  joined 
by  means  of  passages  which  are  connected  to  an  injector 
nozzle  that  directs  a  stream  tangentially  into  the  chamber, 
thus  causing  its  contents  to  rotate.  Before  starting  the 
apparatus,  all  the  lower  filter-sheets  are  moistened  with 
dilute  spirit  or  water,  and  all  the  upper  sheets  with  oil. 
Spirit  is  then  pumped  in  at  the  top  of  the  apparatus.  When 
the  chambers  are  partially  filled,  the  inflow  of  spirit  is 
stopped,  and  oil  is  puni]icd  in  at  the  bottom.  The  oil,  in  a 
finely-divided  condition,  floats  up  through  the  spirit,  and 
takes  up  the  impurities.  Finally,  the  oil  and  spirit  are 
separated,  the  oil  passing  through  the  upper  filters  which 
are  soaked  in  oil,  while  the  spirit  passes  through  the  bottom 
filters.— H.  T.  P. 


Improremenis  in  or  Appertaining  tn  the' Clarifying  of  Beer, 
]Vine,  and  other  Fermented  or  Fermenting  Liquids. 
A.  G.  Jericka,  Gottlieben,  and  A.  Eggimann,  Ermatingeu, 
Switzerland.     Eng.  Pat.  8522,  June  11,  1888.     8(f. 

-\ccoRmxG  to  this  invention,  turbid  liquids  are  clarified  by 
introducing  into  them  porous  blocks  of  Itaked  clay  or  loam, 
or  porous  blocks  of  mineral  of  volcanic  origin.  These 
blocks  can  be  used  over  and  over  again,  and  may  be 
revivified  by  calcination.  A  suitable  shape  is  that  of  a 
hollow  cylinder  with  cirrugated  surfaces.  Particularly 
porous  blocks  may  be  obtained  by  mixing  powdered  burnt 
clay  with  moist  clay  or  loam,  and  moulding  and  burning 
the"  mixture. — H.  T.  P. 


Apparatus,  Methods,  and  Arrangements  adapted  for 
Brmceries,  JJistilleries,  and  other  Installations  for 
Charging  Spaces  or  (Chambers  with  Air  free  from  Micro- 
organisms ^Microbes')  and  their  Germs,  and  preventing 
Air  containing  the  same  from  penetrating  therein  and 
into  Wort,  and  other  Substances.  K.  Moller,  Kupfer- 
hammer,  Germany.   Eng.  Pat.  2110,  February  6,  1889.    8rf. 

For  the  purpose  of  freeing  air  from  genns,  the  inventor 
employs  an  apparatus,  consisting  of  a  number  of  conical 
filtering  bags  made  of  several  layers  of  some  closely-woven 
fabric.  Each  bag  has  placed  in  it  a  framework  to  prevent 
it  from  collapsing  by  air-pressure.  The  filters  are  placed 
iu  an  outer  case  which  is  provided  with  an  air  outlet  pipe. 
To  this  case  is  bolted  a  second  case,  also  containing  a 
number  of  filters  which  effect  the  preliminary  cleansing  of 
the  air.  This  second  case  is  fitted  witli  air  inlet  and  steam 
irdet  pipes.  In  order  to  effect  the  preliminary  sterilisation 
of  the  apparatus,  steam  is  blown  through  it  for  about  one 
hour.  After  this  the  filter  is  dried  by  pa,ssing  a  current  of 
warm  air  through  it.  The  outlet  tap  is  provided  mth  a 
test-cock,  so  that  samples  of  the  filtered  air  may  be  with- 
drarni  and  examined  as  to  freedom  from  germs.  To  prevent 
the  entrance  of  the  outside  air  into  the  germ-free  chambers, 
a  slight  excess  of  air-pressure  must  be  maintained  in  them 
by  forcing  in  filtered  air.  The  chambers  must  be  as  air- 
tight as  possible,  and  should  be  provided  with  valves  to 
blow  off  at  a  certain  pressure.  The  air  supply  pipe  must 
be  fitted  with  an  arrangement  to  prevent  the  reflux  of  air 
when  the  pressure  ceases.  The  air  inlet  and  outlet  pipes 
are  pro^■ided  with  water  closures  so  as  to  prevent  the 
eutrance  of  external  air.  The  germ-free  chambers  are  fitted 
with  air-tight  double  doors,  so  ananged  that  the  one  can 
only  be  opened  when  the  other  is  closed. 

i'or  filtering  steiilised  liquids  an  apparatus  is  employed, 
consisting  of  a  number  of  filtering  bags  fixed  inside  a  case 
which  is  fitted  with  an  air-tight  lid.  This  case  is  provided 
with  inlet  and  outlet  taps.  The  filters  are  cleaned  by  circu- 
lating boiling  or  sterilised  water  through  the  apparatus  iu 
an  inverse  direction.  The  apparatus  is  sterilised  by  blowing 
steam  iu  at  the  liquid  outlet. — H.  T.  P. 
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XTIII -CHEMISTRY  OF  FOODS.  SANITARY 
CHEMISTRY.  AND  DISINFECTANTS. 

(.I)— CHKMISTIJY  OF  FOOD. 

On  the  Emploi/meiil  nf  Siirrhaiini'.     V.  (le  CK'inioiit.     Hull. 
.S>c.  Chilli.  IH8'J,  a48— 349. 

TiiK  author  ri'fiTs  to  sonu'  siunplt'S  of  ooooii  ('oiit;iitiiu<ir 
■•iiKvhariiU'  iu>tr!ul  of  su^iar  which  wdv  invscTitcil  to  the 
Cheiniral  Section  of  the  I'ouiiress  of  llio  Swiss  . Society  at 
Sdleure  by  Seliuimiehi  r-Ko|i|),  tlie  State  chemist  to  the 
Canton  of  Lucerne.     The  analysis  was  as  follows : — 

I'cr  Cent. 

Water  (ilrioU  at  110°) as!i 

.\sli 6'a 

Fatty  niattor it;8 

I'hosphoric  acid  ill  tlicash ItJ'i^X 

Sacclmriiic 0'  7i> 

This  cocoa  is  nuich  liked  and  used  in  Switzorluiid,  and 
llie  author  thinks  it  niifrhl  with  ;iclvantaf;e  be  used  by  persons 
Mifferiiij:  from  diabetes  or  obesity. 

Xnmerous  exiHTinicnts  have  been  made  with  it  in  the 
hospital  at  I,nceriK'.  and  no  bad  efr<'cts  have  been  observed  ; 
on  the  contrary,  in  some  cases  its  use  has  been  attended 
with  distinct  advantafies.  The  author  thinks  that  the 
matter  should  be  fuithir  studied,  seeinj;  that  saccharine  is 
l>rohibited  in  France  but  allowed  iu  Switzerland,  England, 
and  other  countries. — W.  M. 


So-called  Voiign  Coffee.     K.  Fricke.     Zeits.  f.  angew. 
Chem.  1889,  121—122. 

Thi.s  sulistance  was  obtained  in  a  form  resemblin<r  (U'dinary 
jrrouud  roasted  cofTee,  but  an  infusion  of  it  jiossessed  ail 
exti-i-nicly  astriiifieiit  taste,  and  no  caffeine  or  other 
crystallisable  alkaloid  could  be  found.  A  quantity  of  the 
natural  bean  was  subsequently  received,  and  this  was  found 
to  be  a  species  of  I'htiseohis,  of  shilling;  black  colour,  and  of 
such  a  size  that  100  frrms.  contained  211  beans.  The  frrcat 
difference  in  tlu*  perceiituiie  of  wooily  fibre  between  the 
roastc(l  material  and  the  beans  showed  that  a  partial 
removal  of  the  meal  of  the  bean  hail  been  clTectcd  pre- 
limiiiury  to  the  roasting  process. — G.  H.  li. 


PATENTS. 


Improvement  In  the  Treatment  of  Utile  or  Sltin  to  ot>t(thi 
Gelatinous  Matters.  F.  W.  I'.  Swinbornc  anil  I..  I'. 
Swiubonic,  London.     Eng.  Pat..903H,.Iuiie  20,  1888.     M. 

AicoBDiNr.  to  this  invention  hide  or  skin  is  thoroughly 
cleansed  and  then  cut  into  thin  shreds  and  dried.  The 
shreds  dry  quickly  and  do  not  become  tainted,  so  that  they 
can  be  used  for  cooking  purposes.  If  the  hide  has  l)een 
limed  or  treated  with  a  preservative,  it  must  be  well  washed 
before  drying.  'J'o  obtain  a  superior  product  free  from 
colouring  matter  and  other  iniiuirities  the  hair  and  flesh 
sides  of  tile  skin  are  removed,  and  the  middle  jiortion  only 
used.  Instead  of  drying  as  abo\  e  described  the  gelatinous 
matter  is  sometimes  extracted  from  the  middle  portion 
with  hot  water,  the  solution  being  afterwards  evaporated. 
Druwings  are  given  showing  the  methods  of  cutting  up 
and  splitting  the  skiu  prefened  by  tlie  inventors. — li.  H. 


Improvements  in  the  Maniifartiire  or  Treatment  nf  Gelati- 
nous .'^uljstunees.  W.  (Jridley,  London,  and  F.  B.  I'ike, 
Streatham  Hill.     Eng.  I'at.  2771,  February  IG,  1889.     id. 

Thk  object  of  this  invention  is  the  manufacture  of  a  sub- 
stitute for  isinglass,  called  by  the  iineiitors  "  Isinglassine." 
To  prepare  it,  the  gelatinous  material  from  calses'  feet  and 
other  sources  is  thoroughly  disinti'gi'ated  and  reduced  to  a 
pliable  homogeneous  mass.  It  is  then  passed  between  rollers 
to  reduce  the  thickness,  issuing  from  them  in  the  form  of 
white  sheets  or  ribbons.  .\ftiT  drying  and  jiressing.  the 
substance  is  cut  into  line  shreds  by  machinery,  each  pound 
being  cut  into  about  12.>,000  shreds  or  staples. — B.  H. 


(«)— SANITAUY  CHEMISTUV. 

77ic  I'lirificalion  of  Sewaqe.     Zeits.  f.  luigcw.  (hem.  1889, 
122—127  and  l.^.a- 1G2. 

A  NOTICK  of  .systems  of  sewage  disposal  at  work  in  \  arious 
continental  cities  compiled  from  ollieial  reports.  The  whole 
of  the  Iterliii  sewage  is  treated  on  the  irrigation  system,  and 
to  quote  the  main  facts,  the  sewage  of  the  year  1887 — 8 
from  I,IJ2,727  inhabitants  amounted  to  4:!,.')81,y.j  (  cubic 
metres,  and  was  treated  at  a  total  cost  of  0'. 520  mark  per 
head  of  population.  The  average  daily  irrigation  amounted 
to  ;!"77  litres  per  .square  metre  of  land,  equal  to  a  layer  of 
sewage  I!  •  8  null.  deep,  liesidcs  tables  of  general  statistics 
relating  to  the  system,  the  results  of  agricultural  experi- 
ments ini  the  irrigated  land  are  referred  to.  The  tables  of 
analyses  of  the  sewage  and  drainage  waters  give  the  nninber 
of  germs  pri'sent  per  cubic  centimetre.  The  irrigation 
system  was  adopted  in  Hreshui,  as  elu-niical  treatment  was 
too  exi»ensivc.  The  cost  is  estimated  at  1"25  marks 
annually  per  head.  In  Paris  most  of  the  sewage  is  sent 
into  the  Seine,  lint  the  adoption  of  a  method  of  purification 
is  now  under  consideration  by  the  autliorilies.  In  Frank- 
fort the  sewage  is  treated  by  ehi-mical  precljiitation,  and 
after  clarilication  is  sent  into  the  river  Main.  Four  subsi- 
dence reservoirs,  each  of  -(.."lOO  cubic  metres  cajiacity,  are 
employed  for  the  treatment  of  18,000  enbie  metres  of 
sewage  daily.  The  flow  of  treated  sewage  through  these 
reservoirs  is  constant  during  eight  days,  at  the  end  of  which 
they  are  disconnected  in  rotation  for  removing  the  sludge, 
when  the  supernatant  clear  water  is  run  oft  as  far  as  possible, 
and  the  turbid  water  above  the  sludge  proper  is  sent  back  to 
be  mixed  with  the  fresh  untreated  sewage.  liy  this  means 
the  sludge  is  kept  in  as  dense  a  form  as  ]iossible,  and  is 
puiiil>ed  into  pits  to  drain.  The  reagents  used  are  lime  and 
suljihate  of  alumina,  in  quantities  \arying  somewhat  ac- 
cording to  the  state  of  the  sewage.  The  cost  is  estimated  at 
about  I  mark  per  head  of  population.  At  Wiesbaden  the 
sewage  is  defecated  by  lime,  and  the  drained  sludge  being 
in  little  demand  as  manure,  is  utilised  for  raising  the  level 
of  the  land  near  the  works.  In  Essen  the  mode  of  treat- 
ment is  by  precipitation,  at  a  cost  of  0-G2  mark  per  head. 
The  writer  concludes  tliat  the  irrigation  system  is  the  most 
satisfaelorv  where  snilable  land  is  available,  othenvise 
chemical  treatnieiit  is  unavoidable. — G.  H.  li. 


PATENTS. 


Improvements  in  the  Method  or  Proeess  of  and  Apparatus 
for  Purifijinij  Sewaije  and  other  Impure  Waters  or 
IJipiids.  (i.  A.  J.  .Sehott,  Bradford.  From  C.  Lortzing, 
Berlin,  Germany.    Eng.  Pat.  C070,  April  24, 1888.     Is.  Id. 

This  specification  describes  a  method  of  defecation  of  water- 
carried  sewage  by  means  of  a  mixture  of  quicklime,  gypsum, 
and  a  metallic  salt.  The  resulting  sludge  is  settled  out 
in  a  somewhat  complex  form  of  precipitating  apparatus 
(described  at  length  and  illustrated  in  the  specification)  and 
then  treated  either  with  or  without  the  use  of  steam  or  acid 
in  filter  -  presses.  The  whole  process  and  apparatus  is 
covered  by  26  claims. — C.  C.  H. 


Improred    Treatment  of  Materials  for  the  Produetion   of 

a  Carbonised  Ilodij  suitatile  for  various  Useful  Purposes 

{Sanitary  and  otiter').     E.  Johnson,  London.     Eng.  Pat. 

66H7,  ilay  4,  1888.     6d. 

Gkaxii.atkd  dried  ferruginous  clay  is  mixed  with  an  equal 

quantity  of  clean  soot  and  tar,  so  as  to  form  a  thick  mortar. 

The   mixture   is  granulated   and   the  whole   carbonised   iu 

closed    retorts,    and    thus    rendered   suitable    for   filtering 

purposes.       If    used    as    a    deoderant   or  decolouriser,  it   is 

subjected  to  the  action  of  jiure  oxygen  in  a  do.sed  receiver; 

if  for  disinfecting,  chlorine  is  used  instead  of  oxygen;  and 

if  for  fertilising,  soluble  phosphates  or  other  fertilisers  may 

be  added.— C.  C.  H, 
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Improvements  in  the  Prevention  of  the  Pollution  of  Rivers 
and  ^Yate'rcourses  from  Manufacturers^  Polluted  Waters 
and  M'aste,  and  for  Clearing  and  Purifying  ordinary 
Piver  Waters  for  the  Use  of  Manufacturers  in  their 
Pusiness  and  for  the  Recovery  of  Espensive  Materials 
used  in  certain  Trades,  as  in  Paper  Mills,  Dye  Works, 
and  others.  W.  Kibvards,  London.  Eug.  Pat.  8371, 
June  7,  1888.     8rf. 

A  TANK  is  divided  into  separate  compartments,  each  of 
which  consists  of  an  upper  and  a  lower  part.  The  upper 
portion  is  packed  with  a  filtering  material  consisting  of  sand, 
coke,  or  gravel,  resting  on  a  perforated  hottom  and  covered 
on  top  with  cocoa-nut  matting.  The  lower  part  of  the  tank 
forms  a  receptacle  for  tillered  liquid  and  communicates 
through  an  opening  controlled  by  a  sluice  with  another 
chamber  from  which  the  liquid  may  be  drawn  by  means  of 
syphons  or  steam  ejectors,  aud  so  an  increased  rate  of  filtra- 
tion obtained. — C.  C.  H. 


XIX.-PAPEE,  PASTEBOARD,  Etc. 

PATENTS. 

Improvements  in  the  Production  and  Mamtfacfure  of 
Paper  having  Waterproof  Non-conducting,  and  other 
Valuable  Properties  and  (^lalities.  T.  J.  Pearce  and 
M.  W.  Beardslej',  Oakland,  California.  Eng.  Pat.  3787, 
March  12,  1888.     6d. 

The  inventors  saturate  paper  with  "  ilaltha,"  which  is  the 
solid  residue  from  the  distillation  of  tiie  heavier  grades  of 
petroleum. — E.  J.  B. 


Process  for  Denitrating  and  Dyeing  Pyro.rilin.  Le  Vicomte 
Hilaire  de  Chardonnet,  Besan(;on,  Erance.  Eng.  Pat.  5270, 
April  9,  1888.     id. 

Thk  process  consists  in  treating  nitrocelluloses  with  nitric 
acid  of  a  density  of  1  "32,  whereby,  in  a  few  hours,  thev  lose 
part  of  their  nitrogen  and  become  reduced  below  the  state  of 
the  "  tetranitrate,"  at  the  same  time  beginning  to  soften  and 
being  rendered  more  easy  of  treatment  in  dyeing  aiul  other 
operations. — E.  J.  B.       ■ 


XX.-FINE  CHEMICALS,  ALKALOIDS. 
ESSENCES  AND  EXTRACTS. 

The  Reduction  of  Tartaric  Acid.     M.  Ballo.     Ber.  22, 
750 — 754. 

If  one  part  of  tartaric  acid  be  heated  on  the  water-bath  with 
one-tenth  part  of  crystallised  sulphate  of  iron,  a  greyish 
yellow  precipitate  is  formed.  The  mass,  evaporated  to 
crystallisation  and  extracted  with  alcohol,  yields  on  evapo- 
ration of  the  alcoholic  extract  a  residue  which  has  acid 
properties.  It  combines  with  lime  to  fomi  a  lime  .salt.  The 
author  calls  the  acid  Iso-arabinic  acid.  It  nuiy  be  isolated 
from  the  lime  or  lead  salt  by  precipitating  the  base  as 
oxalate  or  sulphide  respectively.  It  has  the  composition 
CsHijOj.  It  has  no  action  on  Eehliug's  solution,  but  turns 
the  plane  of  polansation  to  the  right.  It  is  a  monobasic 
acid  forming  salts  of  the  geueral  formula  C5H9O5M,.  A 
second  substance,  iso-arabiuic  hydrate,  is  formed  in  this 
reaction,  of  the  formula  C(iH,.,0|;.  The  greyish-yellow  pre- 
cipitate above  mentioned  is  an  organic  compound  containing 
14-2  per  cent,  of  iron.  The  object  of  the  above  research,  as 
the  author  explains,  is  to  show  the  possible  action  of  iron 
in  inducing  organic  diaugo  such  as  is  ascribed  to  the  iron 
present  in  chloropliyll. — J.  B.  V. 


Constitution  of  the  Cinchona  Alkaloids.     Z.  H.  .Skraup. 
ilonatsh.  Chem.  10,  39—50. 

The  a\ithor  has  recently  shown  that  the  "  second  half  "  of 
einchonine  contains  a  nucleus  which  is  certainly  not  a 
quinoline  ring  but  is  in  all  probability  a  piperidine  ring, 
and  this  view  is  in  accordance  nith  what  is  already  known 
of  the  behaviour  of  cincholoipou  and  cincholoipic  acid. 
Quinine,  when  oxidised  with  chromic  acid,  yields,  as  i.s 
already  known,  quinine  acid,  CnH^XO;),  and  svrupy  pro- 
ducts which  are  analogous  to  those  obtained  from  einchonine 
and  which  can  be  separated  into  two  jicjrtions  by  saturating 
the  .syrup  with  bases  and  extracting  with  alcohol.  The 
portion  insoluble  in  alcohol  consists  of  salts  of  quinine 
acid,  tricarhopyridinic  acid  and  an  amorphous  nitrogenous 
acid  whicb  hitherto  conld  not  be  obtained  in  a  pure  state.  The 
last-named  acid  can,  liowever,  be  easily  prepared  in  a 
crystalline  condition  by  oxidising  chitenine,  C^H^jNoOj, 
which,  as  the  autlior  has  previously  shown,  is  formed  together 
with  formic  acid  when  quinine  is  carefully  oxidised  with 
potassium  permanganate.  Chitenine,  prepared  as  previously 
described,  when  crystallised  from  alcohol,  generally  con- 
tains an  impurity  which  can  be  removed  by  dissolving  in 
warm  ammonia,  saturating  the  solution  with  carbonic  anhy- 
dride, and  repeating  the  process.  It  lias  no  w'cll-dehned 
melting  point,  but  generally  melts  at  about  265°  when 
heated  slowly.  It  does  not  combine  with  phenylhydrazine, 
but  it  yields  an  amorphous  yellowish-red  acetyl-derivative. 
It  is  reduced  when  treated  with  sodium  amalgam  in  dilute 
sulphuric  acid  solution  yielding  an  amorphous  base,  the 
aqueous  solutions  of  which  are  intensely  yellow  coloured. 
It  yields  an  amorphous  compound  when  treated  with  potash 
and  ethyl  iodide,  and  when  heated  with  hydrobromic  acid  it 
is  converted  into  the  hydrobromide  CijH.^XnOj  2  HBr. 

O.vidation  of  Chitenine. — The  most  important  product  of 
the  oxidation  of  this  substance  b)'  chromic  acid  (about 
25  per  cent,  of  the  chitenine  employed)  consists  of 
cincholoipic  acid,  the  isolation  of  which  is  descinbed  in 
detail.  This  acid  is  obtained  in  the  form  of  a  syrup 
which  conld  not  be  induced  to  crystallise,  but  when 
agitated  with  a  little  warm  Jiydroehloric  acid  and  a  crystal 
of  cincholoipic  acid  hydrochloride  (from  einchonine)  thrown 
into  the  cold  mixture,  the  hydrochloride,  CyHi3N04HCI, 
separates  in  well  defined  prisms  or  in  small  crystals  accord- 
ing to  the  concentration  of  the  solution  ;  further  quantities 
of  the  salt  can  be  obtained  from  the  mother-liquors  by  con- 
verting into  the  lead  salt,  purifying  the  latter  by  repeatedly 
precipitating  with  alcohol,  decomposing  with  sulphuretted 
hydrogen,  and  treating  the  resulting  syrupy  acid  as 
described  above.  The  cincholoipic  acid  and  the  hydro- 
chloride thus  obtained  are  identical  in  chemical,  physical, 
and  also  in  optical  properties  with  the  corresponding  com- 
pounds obtained  from  einchonine.  It  was  also  proved  that 
from  tlie  mixture  of  neutral  compounds  which  are  formed 
when  (juinine  is  oxidisefl  with  cliromic  acid  a  compound  can 
be  isolated  which  is  identical  with  cincholoipon  obtained  by 
oxidising  einchonine. 

If  cincholoipic  acid  is  heated  for  a  short  time  on  the 
water-bath  it  loses  the  power  of  crystallising,  and  is  precipi- 
tated in  an  amorphous  condition  when  alcohol  is  added  to 
the  aqueous  solution  ;  even  after  dissohing  in  hydrochloric 
acid  the  salt  does  not  crystallise  tmtil  after  some  weeks. 
This  fact  explains  why  in  former  experiments  cincholoipic 
acid  and  its  hydrochloride  were  not  obtained  in  a  crystalline 
condition. 

Cincholoipic  acid  is  best  prepared  as  follows : — 55'grins. 
of  commercial  quinine  sulphate  are  dissolved  in  30  grms.  of 
concentrated  sulphuric  acid,  the  solution  made  up  to  500  cc, 
and  each  100  cc.  is  mixed  in  the  cold  with  380  cc.  of  a  4  per 
cent,  solution  of  potassium  permanganate.  After  filtering 
from  the  manganese  oxide  tlie  filtrate  and  washings  are 
evaporated  to  about  1  *-  litres  ;  the  concentrated  solution  of 
chitenine  thus  obtained  is  heated  on  the  water-})ath  and  a 
solution  of  80  gi-ms.  of  chromic  acid  and  an  equivalent 
quantity  of  sulphuric  acid  is  gradually  run  in.  When 
oxidation  is  at  an  end  the  whole  is  poured  into  excess  of 
potash,  boiled,  filtered,  tlie  filtrate  neutralised  with  sulphuric 
acid,  and  the  potassium  sulpliate  allowed  to  separate  as 
completely  as  possible.  The  mother-liquors  are  mixed  witli 
a  large  volume  of  alcoliol,  concentrated  sulphuric  acid  added. 
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and  the  whole  vif^rously  shaken  until  the  prccipitiitc 
l>i'oonii-s  coliiiirlcss  anil  crvstalline.  The  alcohol  is  fvu])o- 
nitod.  tin-  solution  lioiliil  wiili  cxci'ss  of  lead  caihonate, 
tillcixl,  conivntratcil.  ami  tlu'  Rsidual  liad  salt  inviipitatcd 
ihivf  or  four  tinu's  t'liini  its  atiurous  solution  w  itii  aK-olio], 
dt'OoniiMist'd  with  hvdroj;on  sulphidi'  and  llic  tiltratc  ai--iditii*d 
with  hydroihlorio  acid  and  coniinlratiil.  On  adding  a 
crystal  4)f  the  salt,  eineholoijiie  arid  (4 — .'>  jjrnis.)  separalfs. 
uud  further  quantities  ean  be  olilained  from  the  mother- 
li<|Uors.  as  well  as  from  the  lead  salt  whieh  renuiins  in 
sulution  after  preeipitaliu);  witli  aUohol.  This  methoil  is 
also  reeomnundeil  for  the  preparation  of  eineholoipie  aeid 
from  einelxuiine. 

The  author's  in  vest  ignitions  pro\e  tliat  tlie  "second  half" 
of  quinine  has  the  sanu-  constitution  as  that  of  cinehonine. 
so  that  the  chemical  difference  between  thcsi'  two  alkaloids 
is  simply  this,  that  (piiniuc  is  a  dci'ivati\-c  of  paranu'thoxy 
quinuline  whilst  cinehonine  is  a  derivative  of  quinoline 
itself.  The  nninner  in  which  the  two  nucli'i  are  joiiu'd 
lojielher  may,  however,  differ  in  the  two  alkaloiils.  The 
further  iuveslifration  of  cindioloipon  and  cijiclioloipic  aeid 
will  be  of  importance  in  asecrtainint(  the  constitution  (^f 
quinine. — F.  S.  K, 


Coiisli'liilioii  (if  till'  (^i)irliniia  Alknlnids. 
H.  Schniderscliitscli.  Monatsh.  Clicni.  10,  Jl — Gl. 
TilK  isomeric  alkaloids  cinchoniiu*  ami  cinchouldine  are  very 
similar  in  prop^-rtics  anil  in  their  bcluniour  tt)wards  i-c:i^cnts. 
When  carefully  oxidised  with  potassium  permanj:anatc  they 
both  yield  formic  acid  au<l  are  converted  into  cincliotcnine 
and  einehonteiiidiue  respectively ;  these  two  compounds 
have  the  coini)Osition  (',,II.j,Xo():„  and  both  contain  a 
hydroffen  atom  replaceable  by  llieacetyl-fri'oup.  Cinehonine 
uiul  einchonidine  both  yield  einclioniuic  acid  when  treated 
with  chromic  acid  ;  this  fact  proves  that  both  compounds 
are  qninidinc  derivaticuis.  and  that  the  bydroxyl-LTou]!  nnist 
be  situated  in  that  portion  of  tin-  molecule  w  hicli  is  eon\i-rted 
into  cinehi)ninic  acid.  ('onisti)ck  and  luenij^s  showed  that 
the  diflference  in  constitution  between  these  two  alkaloids 
must  be  very  slij^ht,  as  they  ean  be  both  made  to  yield  one 
and  the  same  einchonidine. 

When  einehotenine  or  ciru-liofenidini'  is  oxiilised  with 
ehroniie  aeid  eineholoipie  acid  is  obtained  in  a  crystalline 
condition.  An  aqiieous  solution  of  cinchoteniiline,  i)repared 
by  oxidisinjr  einchonidine  with  4  jier  cent,  potassium 
pennanjranate  solution,  was  treated  with  chromic  aci<l  as 
described  by  Skraup  (preccdiufi  abstract).  C'inchouinic 
aeid  nud  an  aeid  identical  with  cincholoii>ic  aeid  from 
cinehonine  were  obtained,  and  as  api)arently  no  other 
product  was  fornu'd  the  deeoni position  seems  to  take  place 
in  accordance  with  the  equation — 

(•„ir„X;(\  +  O4  =  C'loHjXOo  +  C^HijXOi  +  H.,0. 

The  formation  of  eineholoipie  aeid  is  a  further  proof  that 
the  difference  in  constitution  between  cinchcuiine  and 
einchonidine  is  extremely  slight,  and  that  in  addition  to  the 
points  notice<l  above  which  these  two  alkaloids  have  in 
common,  they  both  contain  one  and  the  same  complex 
eonsistintr  of  ei^ht  carbon  atcuns  whieh,  on  oxidation,  yields 
eineholoipie  acid,  an<l  is,  in  all  probability,  a  ]iiperidine 
derivative.  It  may  be  that  both  alkaloids  contain  the  same 
two  constituent  );nmps,  and  that  their  isomerism,  if  not 
purely  jihysical,  is  due  to  some  slight  differi'uce  in  the 
manner  in  which  the  two  nuclei  arc  eoinbincd  tofrether.  If 
a  compound  identical  with  cincholoipon  (from  cinehonine) 
could  be  ol)tained  from  the  luiclens  in  einchonidine  which  is 
not  oxidised  to  eiueltouinic  acid  this  \'iew  would  be  proved 
to  be  correct. — V.  S.  K. 


Con.ililullon    of    the     Cinchona    Alkaloids.       3.  Wiirstl. 
ilonatsh.  Chem.  10,  0.5— "2. 

yriNli>iNi-;,('aiH;|X.,0.,  (conquinine),  is  isomeric  with  quinine, 
and.  like  the  latter,  it  forms  salts  which  frive  Huoresccnt 
solutions.  Skraup  (.\nnalen,199,  ;Mll)  has  prevlcui^ly  shown 
that  quinine  anil  quinidine  arc  both  oxiilised  by  potassium 
pcrmangunnte,  yieldiiij;  formic  acid  atul  a  base, C19I I^NoOj. 


This  decomposition  shows  that  one  of  the  20  carbon  atoms 
is  similarly  situated  in  both  alkaloids. 

(Quinine  and  its  tirst  oxidation  product,  ehiteiiiiu',  when 
treated  with  chromic  aeid,  yield,  as  has  been  shown  by 
Skniup,  quinle  aeid  and  an  aeid  syrup  .from  whieh  eineho- 
loipie acid  I'an  bi'  isolated. 

The  author  treated  an  aipu'ous  solution  of  ehitenidlne, 
lirepared  by  oxitlisin;;  quinidine  sulphate  with  a  4  jicr  cent, 
solution  i>f  potassium  permanganate  with  chromic  aeid 
solution,  as  described  by  Skraup  (preeedinir  id)stract).  anil 
t>btained  quinine  acid  and  a  eineholoipie  acid  identical  with 
that  formeil  from  einchonim',  quinine,  and  einchonidine. 
This  fact  i>io\es  that  ehinidine  and  ipiiniiu>  are  both  di'ri\ed 
from  a  paranii'tlioxyi|uiiU)liiii-,  ami  that  the  quiiu>liue  rin^ 
containing  the  luethoxy-^roup  is  joined  to  the  ri'st  of  the 
molecule  in  the  same  way  as  in  quinine.  In  neither  base 
can  the  hydroxyl-fironp  be  situated  in  that  ])ortion  of  the 
nn)lecule  whieh  is  oxidised  to  quinine  acid,  and  both 
alkaloids  contain  the  same  complex,  eonsistinj;  of  eij^ht 
carbon  atoms,  to  which  the  formation  of  ciucholoipie  aeid 
is  to  be  ascribed.  The  ililTerenee  lietweeii  the  two  alkaloids 
must,  therefore,  be  due  to  a  ililVereuce  in  constitution  of  the 
complex  which  docs  not  yield  quiiiie  acid,  ami  this  ditfe- 
rence,  cannot  be  j^rcater  than  that  between  eiuchonine  and 
cinchouidiue. 

In  determininij  the  relation  between  the  foiu'  cinchona 
alkaloiils,  it  w  ill  lie  of  fjreat  importance  to  ascertain  whether 
a  compouiul  analogous  to  cincholoipon  (from  cinehonine 
and  quinine)  can  be  obtained  from  einchonidine  and 
quinidine. — F.  S.  K. 


Morphine.    Skrnup  and  Wiepmann.     Monatsh.  Chem.  10, 
101  —  114. 

V.  Gkriciiten-,  Schi'ottcr.  and  O.  Fischer  have  proved  th.it 
morphine,  C|-H,,jX()3,  is  a  derivative  of  pheiianthrene, 
C|,li||,,  but  tile  results  of  investijiations  on  the  ilecom]>osition 
of  the  alkyl-ileri\'atives  of  inorphint-  are  very  contradictory. 
V.  Gerichtcn  and  Scluiitter  (Her.  15,  2179)  observed  that 
when  methylinorpliethinemetliylliyilroxide  is  heated,  a 
phenanthl-enc  derivative,  Ci.,lli()<>;.  and  methylcthylpropyl- 
amine  are  obtained,  a  result  wliich  would  sccui  to  prove 
that  the  iiitioi,'eu  atom  was  combined  witli  a  ]U-opyl-irroup. 
Hesse  (Annalen,  222, -':'-)>  on  the  other  hand,  found  that 
methybuorphmetliinemct hyl hydroxide  yields  trimcthylamiue, 
and  not  dimethyliiro]iylamiiu',  as  was  to  be  expected  from 
V.  Gerichtcn  and  Sclnofter's  investifrations. 

The  authors  found  that  when  morphine  is  heated  at  a 
hijxh  temperature  with  alcoholic  potash,  sodium  ethylate  or 
sodium  ainylate,  a  ^■olatile.  amine,  and  a  phenol-like  com- 
pound are  obtained.  \\'hcn  amyl  alcohol  is  employed, 
eonsiilerable  quantities  of  piperidine  are  often  produced, 
owiuf;  to  the  presence  of  pyridine  in  the  commercial  amyl 
alcohol.  The  method  which  was  found  to  pive  the  largest 
yield  of  amine  was  the  followiiifr : — ilorphine  is  mixed  with 
10 — l.i  times  its  weight  of  a  '20  per  cent,  solution  of  alcoholic 
jiotash,  and  heated  at  180'  for  4 — C  hours,  the  whole 
operation  being  carried  out  in  absence  of  air.  The  dark- 
brown  product  is  poured  into  dilute  stdphuric  acid,  filtered 
from  a  light-brown  tlocculent  substance,  the  filtrate  saturated 
with  soda,  distilled  with  steam,  and  the  distillate  collected 
in  hydrochloric  acid  of  known  strength. 

The  light-brown  flocculent  substance  is  very  unstable,  and 
rapidly  darkens  on  exposure  to  the  air.  It  is  very  difficult 
to  purifv,  but  it  can  be  obtained  in  colourless  microscopic 
crystalline  flocks  by  repeated  fractional  precipitation  (with 
water)  from  its  solution  in  warm  dilute  alcoholic  sodium 
hydrogen  sulphite.  It  has  the  comiiosition  of  a  dihydroxy- 
nYor|ihine,  C^HigNOs.  but  all  attempts  to  investigate  this 
eomiiound  more  fully  were  unsuccessful.  AA'hen  carefully 
oxidised  with  ferric  chloride,  it  is  converted  into  a  red, 
unstable  compomul. 

The  qiumtity  of  the  amine  produced  was,  on  the  average, 
40  per  cent,  of  the  morphine  employed.  It  has  the  com- 
position C;,II,|X,  ami  was  proved  to  be  ethylmethylamiue 
by  direct  comparison  of  the  bases  themselves  and  several 
of  their  salts,  all  of  which  were  prepared  and  are  fully 
described. 
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Ethylmetlujlamine,  CjH,N,  is  a  colourless  liquid  boiling 
at  34° — 35°.  The  hydrochloride  is  a  colourless,  liygroscopic 
crystalline  compound  raeltini;  at  133°.  The  platinochloride 
crystallises  in  needles  melting  at  208°;  the  aiirochloridc 
melts  at  179°— 180°. 

The  formation  of  ethylmethylamine  shows  that  the 
nitrogen  atom  in  morphine  is  directly  combined  with  two 
alkyl-groups,  so  that  it  can  only  be  combined  with  the  phen- 
anthrene  complex  with  one  affinity.  Knorr's  research  (Ber. 
22,  ISl,  this  .lournal,  1889,  305)," on  the  other  hand,  leads  to 
the  conclusion  that  tlie  nitrogen  atom  is  only  combined  with 
one  alkyl-radicle.  'J'he  formation  of  trimethvlamine  from 
methylmorphmethinemethylhydroxide  could  be  explained 
by  assuming  tliat  the  ethyl-group  is  split  oft  as  ethylene, 
but  it  is  difficult  to  understand  how  it  is  that  Knorr  obtained 
onlj'  dimethylamine  from  methylmorphmethine  and  not 
dimethylethylamine,  as  was  to  be  expected  from  the  authors' 
results.  Some  of  the  most  important  parts  of  this  research 
were  repeated,  and  it  was  found  that  ethylmethylamine  is 
obtained,  free  from  any  considcraVile  quantity  of  other 
amines,  even  when  the  alcohol  employed  is  previously 
distilled  o\er  oxalic  acid.  This  base  is  also  produced 
when  morphine  or  codeine  is  heated  with  methyl  alcoholic 
potash.  There  can,  therefore,  be  no  doubt  that  morphine 
contains  both  a  methyl-  and  an  ethyl-group  in  direct 
combination  with  the  nitrogen  atom. 

In  the  above  experiments  two  samples  of  morphine,  from 
different  provinces,  were  examined,  and  both  gave  the 
characteristic  reactions  for  this  alkaloid.  One  sample  was 
converted  into  morphinemethyl  iodide  and  the  product 
showed  all  the  properties  of  this  compound;  in  preparing 
other  morphine  derivati\'es  the  authors  experienced  con- 
siderable difficulties  which  at  the  time  were  attributed 
to  chance,  but  whether  such  is  really  the  case  further 
investigations  ntust  decide. 

Normal  propylamine  undergoes  uo  change  whatever  when 
heated  with  alcoholic  potash  under  the  same  conditions  as 
those  described  above  in  decomposing  morphine. — F.  S.  K. 


Report  on    New   Drugs   and    Fine    Chemicals.     Merck's 
liuU.  2,  13—20. 

Acetyl-phemjlhydrazine  (,C^Yi.;)WS . NH(CO . CH3).  ("  Py 
rodiue  "). — -This  bod}',  first  S3'nthesised  on  a  basis  of  theory 
by  A.  S.  Liebmann,  and  as  "  Pyrodine,"  therapeutically 
examined  by  Dreschfeld  (this  Journal,  1888,  765),  was 
first  commended  by  the  latter,  but  subsequently  in  com- 
munications to  Liebreich,  he  ailded  a  caution  as  regards  the 
toxic  action  of  the  drug.  Lepin  has  since  confirmed  this 
latter  observation  and  the  need  of  caution  required  (Lyon 
medic.  1888,  No.  80).  Merck  has  now  observed  that  the  risks 
of  toxic  action  reside  in  the  fact  that,  as  hitherto  prepared, 
the  subst.ance  is  of  variable  nature,  and  that  toxic  ai'tion  is 
due  to  impurities. 

Picric  Acid. — This  substance  has  been  recently  employed 
with  success  in  the  treatment  of  Eczema  impet/itinosmn,  by 
Ceras'i  {Gazzetta  med.  di  lioma).  Solutions  of  0'3to0'6 
per  cent,  strength  are  used. 

Benzanilide,  C,.,HsNH. (CO-C.-.H.,).  — A  derivative  of 
benzoic  acid  and  aniline,  just  as  acetanilide  is  of  acetic  acid 
and  aniline.  Its  therapeutic  properties  are  similar  to  those 
of  acetanilide.  E.  Kahn  ( Wiener  vied.  Woclienschriff, 
1888,  1523)  found  it  to  be  "a  powerful  and  well-borne 
antipiiTetic."  Febrile  temperatures  were  reduced  by  some 
degrees  within  an  hour,  after  as  small  a  dose  as  0  •  2  grm. 

Curarine.  —  The  active  principle  of  curare  (arrow 
poison).  Prepared  according  to  Biihm's  method  curarine 
appears  as  a  yellowish-brown,  amorjihous,  hygi-oscopic 
powder  of  intensely  bitter  taste.  It  is  easily  solidile  in 
water  and  in  alcohol,  but  insoluble  in  ether.  It  shows  no 
perceptible  alkaline  reaction  and  forms  no  true  salts,  but 
decomposes  on  being  heated  with  mineral  acids,  forming  a 
crystalline  derivative  wdiich  has  not  yet  been  investigated. 
Concentrated  sulphuric  acid  dissolves  curarine,  producing  a 
crimson  colour,  which  on  addition  of  a  little  potassium 
bicln-omate,  passes  into  a  bluish  tint.  The  strength  of  the 
prejiaration  (curarine')  may  var}-,  just  as  in  the  case  of 
curare,  according  to  the  origin  of  the  crude  drug  from  which 
it  is  prepared. 


Lithium  salicylate  is  pronounced  by  Vulpian  to  be  of 
greater  effect  than  sodium  salicylate  iu  gout  and  acute 
articular  rheumatism.  He  maintains  tliat  the  lithium  salt  is 
capable  of  consummating  the  action  of  the  sodium  salt. 

Bc!a-napht!iol. — Bouchard  recommended  this  as  a  very 
slightly  toxic  but  efficacious  intestinal  disinfectant.  More 
recently,  the  experiments  of  Eeverdin  (Soc.  Med.  de  la 
Suisse  romande)  have  fully  confirmed  this,  and  also  shown 
it  to  be  an  excellent  surgical  antiseptic.  In  surgical  cases 
the  naphthol  is  presented  either  in  powder  or  in  10 — 15  per 
cent,  wadding,  which  is  prepared  by  sterilising  cotton 
wadding  at  130°  C,  and  then  impregnating  it  with  an 
ethereal  solution  of  beta-naphthol.  Kualt  has  employed 
beta-naphthol  water  with  good  effect  in  ozcena.  'fhis 
solution  is  prepared  by  dissolving  125  parts  by  weight  of  the 
naphthol  in  S8  of  alcohol  and  stirring  15  to  20  cc.  of  this 
into  a  quart  of  water. 

"  Pyrofuscine." — This  is  the  name  of  a  peculiar  ulmin- 
like  substance  extracted  from  various  kinds  of  bituminous 
coal  by  treatment  with  alkaline  solutions.  Iu  alkaline 
solution,  a  very  strong  antiseptic  action  is  developed. 
P.  F.  Reinsch  discovered  this  substance,  and  has  applied  it 
in  his  new  process  to  the  tiinning  of  leather.  The  cellular 
structure  of  auimal  skins  becomes  so  altered  that  an  excel- 
lent leather  is  produced  after  a  very  brief  immersion  iu  a 
pyi'ofuscine  solution. 

Amido-saccharine  or  Paramidohenzoylsulphonic  imide. — 
This  is  a  sweetening  agent  closely  related  to  saccharine — - 

Saccharine,  CjHj  /     _    \  NH 


\ 


SO,' 


Amido-saccharine,  C|;H3(NH2) 


CO 


SO,/ 


NH. 


Its  discoverer  is  A.  Xoyer.  The  amide  is  but  little  soluble 
iu  cold  water,  and  a  solution  of  it  in  hot  w'ater  exhibits  a 
deep  blue  fluorescence,  and  possesses  an  intense  and  persis- 
tent sweet  taste. 

Artificial  Borneol,  C^^y{^gO,  as  obtained  from  rosin 
(colophouy)  by  Armstrong  and  Fielden,  is  so  far  chemically 
undistinguishable  from  the  native  or  true  bomeol  or  Borneo- 
camphor.  Its  alcoholic  solution  is,  however,  optically 
inactive,  and  this  is  the  ouU'  ])roperty  which  serves  to 
distinguish  it  from  the  natural  product,  the  solution  of  which 
is  dextro-rotatory.  Borneol  resembles  the  officinal  or  laurel 
camphor  in  its  apjiearance,  and  consists  of  leafy  white 
crystals.  It  is  heavier  than  water,  whilst  common  camphor 
is  lighter.  Its  melting  point  is  199°  0.  In  the  case  of  frogs, 
it  acted  like  laurel  camphor  in  reducing  the  pulse-rate,  but 
the  pulse  became  fuller  at  the  same  time.  In  addition, 
however,  R.  Stockman  finds,  in  the  case  of  the  artificial 
product,  that  a  paralysis  of  the  pneumo-gastric  nerve  is 
induced,  not  observed  in  that  of  the  common  camphor. 

Butyl  Chloral  Hydrate,  C^'RfiXfi  +  aq.,  or  Hydrate  of 
Normal  Trichlnrhutylaidehyde. — For  some  V'ears  after  its 
discovery  in  1870  was  known  as  croton  chloral  hydrate. 
This  is  a  misnomer,  though  still  largely  adopted,  since  it 
really  applies  to  the  substance  of  the  formula  C4H3CI3O  +  aq. 
The  subject  of  this  note  is  a  valuable  anodyne  in  cases  of 
special  neuralgia,  facial  rlieumatism,  periostitis,  &c.  Liebreich 
prepares  the  composition  recommended,  so  as  to  avoid  the 
unpleasant  taste  of  the  butyl  compound,  as  follows : — Butyl 
chloral  hydrate  2 — 3 — 5  grms. ;  alcohol,  10  grms. ;  glycerol, 
20  grms. ;  and  distilled  water,  120  grms. 

Creatine. — Mefhyl-gljeocyamiue — • 

NH  :  C(NH.,)  .  N(CH.,)CH2 .  COOK 

in  the  anhyfhous  state  fcjrms  an  opaque,  white,  solid 
inodorous  substance  possessing  a  somewhat  bitter  acid 
taste.  Its  monohj'drate  crystallises  in  clear  prisms,  losing 
their  water  of  crystaUisation  at  100°  C.  Creatine  is  soluble 
in  about  70  parts  of  water,  but  almost  insoluble  in  absolute 
alcohol.  Creatine  is  one  of  tliose  constituents  of  meat  soups 
and  extracts  which  impart  appetising  taste  and  stimulating 
action  to  the  heart  and  muscular  centres.  Th.  J.  Mays  has 
shown   that   creatine   solutions   as    weak    as    1  : 2,000    are 
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capable  of  re-auiiuatiiif;  a  fi-oji's  heart  whivh  has  hcen 
fati)^ie<l,  aiirt  tiiinlly  amstiil  by  iwlmiiiistr.itioii  of  sodium 
fhlorlcU-.  K..lnrl  ((h.iii.  Z.ll.  'iSHS,  ICUl').  "^  'ln-'  ''-^ult  "f 
I'XiK'rimiiit,  rccoiimu-uils  this  piiiii'iiilL'  us  of  uiidoiililuil 
vuhii'  lis  nil  fxvitiuit  of  iniisi'ular  lutioii,  in  the  case  of  the 
heuit,  (li};o>tive  orpiiis,  uiiil  •reiienil  iiiuseulai'  system. 

/Cthi/l  iliiimiile  has  jrniiied  renewed  favour  ns  an  iiiucs- 
thetie  in  h};lit  suijrieal  pnietioe,  ohstetries,  &e.  Kmphalie 
warnini;  is  (jiven  ajraiust  substitution  of  Kthylene  bromide, 
which  has  in  several  eases  been  erroneously  supplied  and 
administered.  In  the  latter  ease,  vomitiiifr,  {ireat  |>allor, 
cerelm\l  jmin,  and  tinnitus  aitriittn  supervene.  Kthyl 
6»-oini(/<"  boils  at  IIH"  to  :!9' C,  and  when  proi>erly  niaile  is 
obtained  bv  distillation  of  a  mixture  (tf  potassium  bromide, 
pure  alcohol,  and  sulphuric  acid,  with  puriHcation  ()f  the 
crude  product.  ISromidetif  Ethylene  hoW^  Ai  l;U^  C,  and 
luis  no  ana'sthetic  power  whatever. 

Liintanine  is  an  alkaloid  recently  discovered  by  Honiza 
and  Neprita  (('hem.  I'entr.  18HS,  16'iU)  in  the  plant 
Lantana  bmsHiensis,  ealleil  by  the  I'eruvians  "  Yfihit 
Sagradiiy  It  acts  similarly  to  quinine  as  an  antipyretic,  is 
well  borne  even  by  very  wt-ak  stonuiclis,  and  ]>roves  of  j^reat 
ertieacy  in  intermiltcnt  fevers  in  eases  where  (luinine  has 
been  resisted. 

Solanine. — This  is  a  basic  irluooside  ca]iable  of  forming; 
true  sails  with  acids,  and  also  of  bciujx  fractionatt-d  into  a 
phicose  and  another  substance  of  peculiar  jiropertii-s — 
•'  Sotauidinr.^*  Solanine  is  contaiiu'd  in  widely  difi'crent 
species  of  the  Soitniiiiit  family,  but  is  chii-tly  olitaini.'d  fnun 
the  sprouts  of  the  potato  (.sV>/(/Hwm  /«/>c/"oa-h/«).  It  forms 
colourless,  lustrous,  tine  nee<lles,  nicltin<;  at  235°  C,  is 
nearly  insoluble  in  water,  ether,  and  benzene  ;  little  soluble 
in  cold,  easily  so  in  hot  alcohol.  Taste  slightly  bitter  and 
punpeiit. 

■Silanine  is  an  excellent  neurotic  sedative,  more  efficacious 
in  long  standing  neuralgia,  especially  when  neuritis  is 
present,  than  either  antifebrin  or  antip\rine.  (&>ardas.  IJull. 
(Ten.  thcrap.  IH88,  May  l!0.)  The  solanine  salts  arc  easily 
soluble  in  water. 

Urechites  faherecta  is  the  name  of  a  plant  found  in 
Jamaica,  containing  two  very  poisonous  gliicosides,  Urechilin, 
^iA^^ii^^s'  **"*^  ^'/'CcAi/o.r/H,  (',.(11^,0,^.  The  former  is  obtained 
in  tile  form  of  needles  of  intensely  bitter  taste  and  almost 
insoluble  in  water,  but  easily  soluble  in  hot  alcohol. 
Aliniew'icz  (I)orpat,  1S8H)  has  recently  isolated  from  the 
same  plant  an  amorplious  glucoside  and  an  acid  resin,  both 
highly  toxic.  Urechites  api)e:n-s  to  be  closely  related  in  its 
effects  to  strophanthus,  and  is  also  an  antidote  to  curare. 

I'l'iuniin,  an  extract  from  the  bark  of  Vilmrniim  pruni- 
folium  or  '*  lilack  Haw,"  has  been  fimnd  of  gi'eat  \alue  in 
certain  uterine  affections,  especially  by  American  physicians. 
Debrierrc  (Xoiiveaux  remedes,  IHSS,  ;i*J(;)  has  prepared 
the  first  precise  report  on  the  extract  and  his  experiment 
with  the  active  princiiile  of  the  bark,  \'ihurnin.  There  is 
room  for  still  further  research  in  view  of  the  important 
results  attained,  with  what  must  still  be  regarded  as  a  crude 
product. — \V.  !S. 

I'ATKXT. 

Improvements  in  the  Production  of  Iodine  and  Iodine 
Compounds.  II.  SuiUiot  and  H.  KaMjaud,  Paris.  Kng. 
Pat.  916C,  .lune  23,  IH8H.     («/. 

Tbe  solution  of  kelp,  or  any  other  liquid  containing  iodine 
in  the  form  of  iodides,  is  made  alkaline  by  addition  of 
sodium  hydroxide,  mixed  with  an  excess  of  acetone,  and  a 
dilute  solution  of  a  hypochlorite  is  added  gradually. 
Iodoform  separates  as  a  curdy  precipitate,  and  the  addition 
of  the  hypochlorite  is  continued  nntil  tbe  formation  of  a 
precipitate  eea.ses.  Practically  the  whole  of  the  iodine 
separates  in  the  form  of  iodoform,  from  which  it  is 
recovered  by  any  of  the  ordinary  processes.  Sulphides, 
sulphites,  and  thiosulphates  reduce  a  certain  quantity  of 
hypochlorite,  but  other  alkaline  salts  do  not  interfere. 
The  hypoclilorite  may  be  replaced  by  any  substance  which 
will  form  a  hypoiodite  by  reaction  with  an  iodide. — C.  II.  li. 


XXI.-PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

PATKXTS. 

yew  or  Imprnred  Process  for  the  Prodnelion  of  Coloured 
l^hotoijrophs  upon  Citiss  itnd  like  Sulistunees.  A.  K. 
1-elalle,  lialsall  Heath,  and  1''.  Hilling,  liirminghain.  Eng. 
Pat.  8J18,  June  II,  1888.     Gd. 

A  <;i.\ss  plate  is  coated  with  a  film  of  gelatin  sensitised  with 
a  chromium  coiniiound  as  in  the  ordiiiaiy  prttcess  of  carbon 
printing.  The  film  is  cxi>osed  to  light  under  a  transparent 
posiliee  image,  and  the  chromium  salts  which  remain  soluble 
are  removed  b\'  washing  uilli  water.  The  plate  and  film 
are  then  dried  and  afterwards  inimersed  in  a  solution  of 
some  dye  containing  about  ."io  per  cent,  of  glycerol.  It  is 
found  that  the  dye  attaches  itself  only  to  those  parts  of 
the  film  which  have  not  been  acted  upon  by  light.  The 
film  is  immersed  in  a  solution  of  alum,  then  dried. 

(lelatin  films  sensitisetl  with  ferrit;  cbloridt^  and  tartaric 
acid  may  also  be  used,  and  are  dried  at  about  .jo^  and 
I'xposed  under  a  negative.  In  this  case  the  dye  s(dution  is 
made  by  dissolving  the  dye  in  water  or  dilute  alcohol, 
with  or  without  ailmixture  of  glycerol,  gum,  or  similar 
substances.— C.  II.  I!. 


Improecments  in  Apparatus  for  Produriny  and  Discharging 
Currents  for  \\'ashiuij  Photographic  Plates  and  Prints 
or  other  Analotjous  Purjtoses,  capalAe  of  bciny  attached 
for  use  upon  or  to  am/  ordinary  Vessel,  W.  T^'lar, 
'Birmingham.     Kng.  Pat. '9711,  July  4,  1888.     9,d. 

Thk  apparatus  consists  essentially  of  a  metal  syphon  wliieh 
may  be  hung  on  the  edge  of  any  vessel.  That  limb  of  the 
.syphon  which  is  in  the  vessel  is  di\ided  into  two  compart- 
ments, one  of  which  is  in  communication  with  the <lischarging 
limb  outsltK',  whilst  the  other  is  connected  with  a  water 
supply  by  means  of  wliieh  a  current  of  water  may  be  sent 
into  the  vessel  under  any  desired  pressure.  The  lower  part 
of  this  feed  pipe  is  ])ro\ided  with  angular  openings  ^vlucll 
send  the  water  in  different  directions  and  thus  promote 
(■onstant  circulation.  Baftle  plates  maybe  used  if  necessary 
in  order  to  still  further  divide  the  current.  At  the  top  of 
the  syphon  is  a  valve  by  means  of  wliieli  the  current  of 
water  can  be  sent  into  the  vessel  down  the  feed  pipe,  or  else 
down  the  discharge  pipe.  In  order  to  start  the  syphon  the 
water  is  first  sent  down  the  discharge  pipe  until  all  tbe  air  is 
drawn  from  the  syphon,  and  if  the  \alve  is  now  turned  and 
the  water  is  sent  along  the  feed  pipe  the  syphon  continues 
to  act  and  draws  off  the  surplus  liipiid  from  the  vessel. 
Instead  of  dividing  a  limb  of  the  syphon  a  separate  feed 
jiipe  may  be  permanently  attached  to  it.  The  inlet  and 
outU't  tubes  may  be  closed  with  metal  gauze,  perforated 
plates,  or  any  similar  substance. — C.  H.  B. 


Improved  Apparatus  for  Washing  Photographic  Negatiyes 
and  J'riuts.  I'\  Bishop  and  1).  Allan,  liOndon.  Eng. 
Pat.  41l«,  March  8,  1889.     G(/. 

An  ordinary  washing  trongli  juovided  with  the  usual  inlet 
and  outlet  tubes  has  standards  attached  to  the  ends  or  sides, 
and  on  these  slides  a  rack  in  which  the  plates  are  held 
corner-wise  in  tlie  ordinary  manner,  liy  means  of  clamping 
screws  the  rack  can  be  adjusted  at  any  height  in  the  trough, 
and  when  the  plates  are  coniiiletely  washed  the  rack  can  be 
raised  out  of  the  water  and  is  suppiuted  directly  over  the 
trough  whilst  the  plates  drain. — C.  II.  I!. 
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XXII.-EXPLOSIVES,  MATCHES,  Etc. 


PATEXTS. 

Improved   Sa/eti/   Smokeless    GunpoicJer.     C.  F.  Hengst, 
Plunistead.     ¥.ng.  Pat.  13,65G,  September  21,  1888.     6i. 

This  powder  is  produced  by  nitratinor  pulped  straw,  and 
after  removal  of  all  traces  of  acid,  granulatincr  the  product 
with  or  without  the  addition  of  oxidising  agents. — C.  X.  H. 


Improvements  in  the  Mannfactnre of  Ej-plosice  Compounds. 
3.  W.  Skoglund,  Stockholm,  Sweden.  Kug.  Pat.  18,362, 
December  15,  1888.     Grf. 

This  invention  relates  to  the  manufacture  of  esplosive 
compounds,  consisting  of  nitro-cellulose  or  trinitrophenol 
togetlicr  with  tlie  radicle  of  carbonic,  oxalic,  or  carbamic 
acids,  in  combination  with  ammonium,  or  another  volatile 
radicle  base,  or  hi  droxvl. — C.  X.  H. 


XXIII.-ANALTTICAL  CHEMISTRY. 

Action  of  Sulphurous  Acid  on   Alkaline  Hyposulphites. 
A  Correction.     AVilliers.     Comp.  Kend.  108, -102 — 403. 

The  salt  obtained  by  the  action  of  sulphurous  acid  on  hypo- 
sulphite (thiosulphate)  of  soda,  and  previously  described  by 
the  author  as  having  the  formula  Xa^S^O^,  i.e.,  the  sodium 
salt  of  a  new  acid,  proves,  on  further  examination,  to  be 
hydrated  sodium  tetrathionate,  X'a.^SjO,;.  2  HX).  The  salts 
formed  in  the  reaction  are  therefore  sodium  trithionate  and 
tetrathionate,  2  Xa.iS.^Oj  +  3  SO.,  =  Xa..Spj  +  Xa^SjO,.. 

'     — J.  M.  H.  M. 


The  Free  Caustic  Alkali  of  Soap.     ,1.  A.  Wilson.      Chem. 
Xews,  59,  280. 

The  author  has  ah'eady  pointed  out  that  there  is  a  source  of 
error  in  the  spirit  method,  and  this  eiTor  is  due  to  the 
.simultaneous  presence  of  free  alkali  and  free  fat  or  oil. 

When  high  class  soaps  are  analysed,  containing  no  free 
glycerides,  the  spirit  method  gives  very  accurate  results ; 
but  any  analyst  who  has  to  deal  with  soaps  of  any  quality, 
and  made  in  the  most  imperfect  maimer,  will  tind  the  alcohol 
process  perplexing.  Hence,  the  author  has  lui  liesitation  in 
sav"ing  that  the  determination  of  free  caustic  alkali  in  some 
soaps  is  one  of  the  most  difficult  problems  met  with  in 
practice.  The  conditions  necessary  to  ensue  the  stability  of 
the  soap  (i.e.,  the- decomposition  into  an  acid  soap  and  free 
caustic  alkali)  are  jnst  those  conditions  necessary  to  ensure 
the  absolute  saponification  of  the.  gli/cei-ides  by  the  free 
caustic  alkali  present.  To  any  expert  in  soap  analysis,  the 
presence  of  free  alkali  and  glycerides  in  the  samjile  simulta- 
neously is  easily  seen  ;  on  the  addition  of  alcohol  with 
phenolpbthalein  the  colour  goes  deep,  tlien  giadually  fades 
and  may  disappear  altogether. 

The  method  depending  on  insolubility  of  soap  in  strong 
brine  has  been  pro\ed  to  give  the  most  inaecnrate  results, 
whilst  that  depending  on  precipitation  of  the  alkali  by 
carbonic  dioxide  gas,  the  solvent  for  the  soap  being  alcohol, 
gives  the  same  conditions  necessary  for  complete  saponifica- 
tion, as  stated  above  ;  hence,  this  process  is  of  no  use.  It 
is  necessary  to  bear  these  facts  in  mind  in  these  days,  when 
we  hear  so  much  about  the  absence  of  free  alkali  iii  certain 
soaps. 

In  using  the  alcohol  process  for  determining  free  caustic 
alkali,  it  is  necessary  to  use  nearly,  or,  better,  absolute 
alcohol,  and  to  conduct  the  operation  with  the  least  possible 
access  of  air.  Moreover,  the  alcohol  should  be  used  largely 
and  in  due  regard  to  the  percentage  of  water  in  the  soap. 


In  these  cases,  on  account  of  the  presence  of  free  fat,  the 
alcohol  process  nnist  be  abandoned  if  good  results  are 
required,  and  it  will  he  better  to  state  the  results  in  this 
form  : — 

Alkali  in  total,  per  cent.  Alkali  combined  with  fatty 
acids,  per  cent. 

If  the  alkali  existing  as  silicate  and  carbonate  be  very 
carefully  determined,  some  idea  may  be  gained  of  the  alkali 
actually  present  as  sodium  hydrate.  Supposing  palm-nut  or 
cocoa-nut  oil  to  have  been  used  in  the  fabricaticm  of  the  soap, 
the  determination  of  the  Xa_,0  required  to  neutralise  the 
fatty  acids  becomes  quite  inaccurate,  owing  to  the  solu- 
bility of  the  lower  fatly  acid^  ;  hence,  another  comiilcation 
arises. 

In  order  to  show  the  differences  between  the  above 
methods,  a  few  analyses  may  be  quoted  : — 


Nature  of  thi  Sample. 

Alkali 
(Xa.iO)  by 
Titration. 

.\lkaU  by 
Titration 

of  the 

Insoluble 

Fatty 

Acids. 

Alkali  by 

Al.'ohol 

Teit. 

1.  Palm-oil  soap,  cold  process 

i.  Hifthly  watered  soap  from 
bone-fat 

3.  Palraoil   soap,  similar  to 
Xo.  1 

Per  Cent. 
5-00 

3-31 

5-61 

6-03 

3-39 

7-33 

Per  Cent. 
4-69 

0-71 

5-39 

0-31 

2-52 

7-70 

Percent. 
0-UO 

0-31 

O'OO 

4.  Common  soap  for  cilico- 

priuters 

5.  Soap    from    tallow    and 

0-33 
0'107 

6.  Washing    soap    sold    in 
Noith  of  England 

0  017 

The  article  sold  for  calico-printers'  use,  known  as  soluble 
oil,  which  is  made  from  castor  oil,  consisting  therefore  of 
the  sodium  salt  of  ricinoleic  acid,  is  required  to  be  as  neutral 
as  possible  ;  hence  some  makers,  after  saponification,  add 
hydrochloric  acid  to  neutralise  the  excess  of  alkali,  which  of 
course  is  overstepped,  and  free  fatty  acid  results.  Its  usual 
composition  is — 


Free  fatty  acid  as  ricinoleic  acid  . 

Total  fatty  acids 

Total  alkali 


Per  Cent. 
.      4-75 
.    20- 50 
.       1-67 


Ou  deoonipositiou  of  this  soap  with  subsequent  titration 
of  the  washed  fatty  acids  the  number  of  cc.  of  alkali  used 
for  neutralisation  must  be  corrected*  by  tliat  required  to 
neutralise  the  free  fatty  acids.  Samples  Xo.  1  and  3  iu  the 
table  contained  matured  glycerides  easily  detected  as  pre- 
liously  mentioned.  That  the  figure  0-31  j)er  cent.,  corre- 
sponding to  soap  Xo.  2  is  incorrect  was  proved  by  estimation 
of  the  carbonate  and  silicate  in  the  soap.  The  last  soap  in 
the  table  actually  gave  results  higher  iu  the  third  column 
than  in  the  total  column.^ — W.  S. 


Determination  of  Lithium  as  Fluoride.     A.  Carnot. 
Bull.  Soc.  Chim.  1889,  280—286. 

The  fluorides  of  potassium,  ccEsiuni,  and  rubidium  are 
readily  soluVile  iii  water ;  the  solubility  of  sodium  fluoride  in 
water  is  1:25,  whilst  that  of  lithium  fluoride  is  1:800  at 
ordinary  temperatures.  In  a  mixture  of  equal  I'olumes  of 
water  and  ammonia  the  solubility  of  lithium  fluoride  is  only 
1 : 1,900,  whilst  in  presence  of  a  little  ammonium  fluoride  the 
solubilit}-  is  further  decreased,  being  then  1:2,100  water, 
1:3,000  a  mixture  of  three  volumes  of  water  to  one 
volume  of  ammonia,  and  1:3,500  a  mixture  of  equal 
volumes  of  ammonia  and  of  water.  The  solubility  of  sodium 
fluoride  in  this  l:\st  mixture  and  in  presence  of  ammonium 
fluoride  is  1 :  70. 
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The  method  proposed  by  the  author  for  tlie  dctermiuntion 

nf  lithium  and  for  its  sepumtioii  fnmi  sodium  ittul  potussiuui 
is  hii-^fd  upon  tlu'  sli>»ht  sdluMlitv  of  its  tlmuidt-  in  pri'suui-f 
of  amuKUUii  and  amuioniuiu  Huoridi-.  Tlu*  solution  i-oii- 
tainiu;,'  tlu'  mixod  salts  of  tlu*  tlinr  alkalis,  in  wliicli  iIil* 
pnt|K>rlioii  of  sodium  ])lus  potassium  to  lithium  should  not  be 
fTri'uti'r  than  10  or  15  to  I,  is  evaponitt-d  down  to  a  fow  cc. 
in  a  Wi'ii;ht>d  platinum  ttisli  and  trcati-d  with  tluurido  of 
ammonium  and  an  t-xoi'ss  of  amnu>nia.  [Tho  ammonium 
tluoi^di'  must  he  fret-  from  tluosiHcato  ;  to  removL'  the  latter 
»!issolvo  the  Huoride  iu  water,  add  double  the  volume  of 
ammonia.  Imil  for  a  few  seeonds,  allow  to  eool  ami  tilter  ttiT 
the  separated  siliea.  The  solution  ean  be  kept  for  several 
da\  s  in  a  stoppered  jjlass  hotlle.]  The  mixture  is  well 
a;litated  and  allowed  to  stand  for  24  hours,  when  a  white 
j^elatiuous  preeipitate  of  lithium  llnoride  sepaiiites,  which 
adheres  partially  to  the  dish.  This  is  washed  2 — ;t  times  by 
deeantation  with  water  eonlainln<^  botli  ammonia  and  ammo- 
nium Huoride.  and  the  wasbinj^s  filtered,  the  portion  of  the 
preeipitate  e(»lleeted  on  the  tilter-paper  bein;^  a-rain  washed 
with  the  above  mixture.  Tiu-  tilter  is  then  tlried.  burned, 
the  residue  dissolved  iu  dilute  sulphuric  acid,  and  tlie 
resultiiiij  solution  athled  to  the  portion  of  the  ori^iiuil 
precipitate  in  tlie  platinum  disli,  the  whole  of  the  lithium 
bein;;  thus  tinally  obtained  and  wei^^hed  iu  the  form  of 
sulphate.  The  solubility  of  the  lithium  tiuoride  in  the 
animoniacal  mixture  is  allowed  for,  after  measuriu^;  the 
volume  of  the  filtrate  (this  ranges  from  :U) — "lO  ec),  as 
foHows  : — 7  cc.  of  the  filtrate  dissctlve  'UO'J  ^rm.  of  lithium 
Huoride  corresponding:  t<>  '004  frrm.  of  sulphate  and  to 
■(Ktl  ^rm.  of  metallic  lithium.  The  separation  of  jiotas^ium 
und  sodium  can  be  eflfeeted  in  the  filtrate  from  the  litliiiim 
tiuoride.     The  following'  results  arc  jijiveii : — • 


Taken. 

Found. 

Calculated. 

LijCO,. 

NajCO,. 

KNOj  or  KCl. 

LijSO,. 

LijSO.. 

Grra. 
0100 

Grin. 
0-aoi) 

Grm. 

u-*iu 

firm, 
o-lts 

Gnn. 
0-1488 

0-030 

0-350 

O'-IJO 

0-075 

0-0743 

0030 

0-120 

o-ooo 

0-ow 

O-IHtG 

0100 

0-200 

0-200 

0-U73 

0-14S0 

To  apply  the  above  method  to  the  analysi.-i  of  mineral 
waters  containing;  lithium,  the  silica,  iron,  alkaline  earths,  and 
niapnesiuni  must  first  he  remo\'e(l  and  tlu*  litiiium  partially 
separated  from  the  sodium  and  potassium  hy  treating;  the 
mixed  chlorides  first  with  90  per  cent,  alcohol  and'  theil 
with  a  mixture  of  90  per  cent,  alcohtd  and  ether.  The 
resulting  solution  then  contains  the  whole  of  the  lithium 
tofjether  with  a  small  proportion  of  the  other  alkalis  and 
at  times  traces  of  mafinesium  as  chlorides,  and  in  this  the 
lithium  is  separated  as  Hudride  as  abnve.  It  ma^niesium 
be  jtresent  this  -will  also  be  jirecipitaled  as  tluoi-ide.  To 
determine  its  amount  the  resulting  svdj^hates  are  dissohed 
and  the  ma'rnesium  precipitated  as  ]ihosphate,  the  lithium 
being  obtained  by  ditferi-nce.  As  a  cheek  on  the  absence 
of  sodium  and  jiotassium  from  the  preci|)itate  of  fluoride, 
the  weight  of  the  sulphate  should  be  about  twice  that  of 
the  flnoriile  (-Jll.")  times  exactly).  Two  mineral  waters 
obtaine<l  from  the  neighbourhoofl  of  l?eaune,  in  the  depart- 
ment Cote-D'or  were  found  to  contain  0-LMO  and  0-310  grm. 
of  lithium  per  litre  respectively. — {'.  ,\.  K. 


Thf  Vnlumefrir  Drierminatiun  of  (Atrhon  Dioxide  In 
Ctirhonates.  K.  .Jager  and  G.  Kriiss.  Zeits.  Anal.  Chem. 
27,  721— 7-.'4. 

A  QUANTITY  f)f  the  cafbonatc  capable  of  yielding  40 — .50  cc. 
of  gaseous  earlton  dioxide  is  decomposed  in  a  100  cc.  flask 
by  the  addition  of  hydrochloric  aei<l  of  IDOl  s]i.  gr.  The 
stopper  tif  the  flask  contains,  besides  a  stop-cock  funnel  foi' 
the  addition  of  the  acid,  a  capillary  tube  bent  twice  at 
right  angles,  and  connt'ct<(l  with  a  Henipel  burette.  Hefore 
starting  the  decomposition,  the  flask  is  placid   in  a   beaker 


of  water  for  two  minutes  to  bring  it  to  the  temperature  of 
thc>  room  :  tlie  aei<l  is  then  gradually  added,  the  pressure 
tube  of  the  burette  being  nuanwhile  lowered  so  that  the 
decomposition  takes  ]>lace  under  rt'duced  ]iri'ssure.  As 
soon  as  the  \()bMne  tif  gas  in  the  measuring  tnlu'  becomes 
constant,  the  ilecouipi>sition  is  coinplelc;  the  flask  is  then 
again  placed  in  a  beaker  containing  water  for  a  lew  mimites^ 
and  the  volume  of  gas  read  off.  This  vohune,  less  the 
ninnber  of  ec.  of  acid  added,  gives  the  volume  of  carlnin 
dioxide  fouinl,  which  must  be  corrected  for  temperature  aiut 
pressure.  (1  cc.  of  tit),  at  0'  and  7(UI  mm.  =  OOOiyiiG:* 
gnu.)  An  excess  of  aciil  should  be  avoided,  so  as  to  reduce 
till'  error  due  to  absorption  to  a  mininniui.  Hy  surrounding 
the  gas  bmette  with  a  water  jacket,  the  process  may  be 
rendered  more  accurate.  Test  analyses  with  soiiiuni 
carbonate,  and  Iceland  spar  are  given  in  which  the  errors 
vary  from  001  ]ier  cent,  to  01 7  per  cent,  from  the 
theoretical  amount  of  carbon  dioxide. — C.  A.  K. 


Separation  of  Zinc  anil  Cobtilt.     Hy  II.  lianbignv. 
Compt.  Kend.  108,  •l.>0— 4j:i. 

CoxsiDKiti.Nii  the  completeness  with  which  zinc  can  be 
separated  from  nickel  by  the  action  of  hydrogen  sulphide 
in  a  slightly  acid  solution  (this  .lonrnal,  IHH'.l,  Ii07),  and 
also  that  cobalt  salts  are  less  easily  converted  into  sulphide 
than  those  of  nickel,  the  author  has  attcmptetl  the  sei)ara- 
lioii  of  zinc  from  cobalt  by  the  same  method.  lie  fiiuls, 
however,  than  in  an  acetic  solution  a  little  cobalt  sulphide 
is  always  carried  down  with  the  ziru-  sulpbiile,  giving  the 
latter  a  green  coloiw.  With  free  sulplmric  acid,  in  (piantity 
about  equivalent  to  the  zinc  and  cobalt  salts  reckoned  as 
suli)hatcs,  in  a  solution  dilute  enough  to  ensure  entire 
luccipitation  of  the  zinc,  better  results  are  obtained.  If  the 
(luantity  of  cobalt  present  be  small,  the  separation  is  com- 
jilcte,  and  nearly  so  when  very  little  zinc  is  present.  With 
larger  amounts  of  eitlu-r  nu-tal  the  precipitated  sulphides 
should  be  reconverted  into  sid[>hates,  aiul  the  separation 
repeated. — J.  M.  H.  JI. 


The  Application  of  Pettenhofer's  Reaction  for  Bile  to  the 
Detection  of  Free  Acid  in  Aluminium  Sulphate,  Alum, 
^■c.  E.  Egger.  '  Zeits.  Anal.  Chem.  27,  "i-'' — 728. 
The  author  has  reversed  Pettenkofer's  reaction,  as  modified 
by  .\Ivlius,  for  the  detection  of  cholic  acid  by  the  blood-red 
colouration  formed  on  the  addition  of  fm-furaldehyde  and 
sulplnnic  acid,  and  finds  that  if  a  solution  containing 
0-OU004  grm.  of  SO3  be  treated  with  two  drops  of  a 
solution  of  furfuraldehyde  (1  drop  of  aldehyde  to  10  of 
water)  and  a  little  cholic  acid,  and  the  whole  warmed  in  a 
porcelain  dish  on  tlie  water-batli,  a  distinct  red  colouration  is 
formed.  To  test  alum  for  free  sulphuric  acid  the  sample  is 
first  moistened  with  water  and  then  treated  with  2.')  cc.  of  a 
mixture  of  2  parts  of  alcohol  and  :i  parts  of  ether  in  the  cold 
for  24  liours,  the  resulting  liiiuid  filtered,  and  evaporated 
gently  on  the  water-bath  to  about  1  cc,  and  then  the  cholic 
acid  and  furfuraldehyde  added  ;  0  00:i2  grm.  of  free  SO^  in 
20  grms.  of  alum,  equal  to  0-OlB  per  cent.,  can  be  detected 
thus.  The  same  limit  of  the  reaction  obtains  with  the 
)iresencc  of  free  acid  in  ticutral  potassium  sul]ihate,  magne- 
siuin  sulphate  and  zinc  sulphate  ;  with  aluminium  sulphate, 
the  limit  is  ()-o:iO  per  cent,  of  free  sulphuric  acid. 

The  author  has  also  compared  the  delicacy  of  Jorissen's 
nu-thod  (Zeits.  Anal.  Chem.  26,  HI)  for  the  detection  of 
free  acid  with  the  above.  He  finds  that  the  addition  of 
O-ooo;!  to  0-0004  grm.  of  free  sulphuric  acid  (SO;,)  to  3  cc. 
of  acetic  acid  and  2  drops  of  (rurjun  balsam  are  necessary 
in  (uder  to  get  a  distinct  blue  colouration.  With  aluminium 
sulphate,  zinc  sulphate  and  alum,  tlie  pure  substances, 
when  added  to  the  niixlurc  of  acetic  acid  and  (iurjun  balsam 
in  the  form  of  a  coarsely-ground  powder,  give  no  coloura- 
tion, but  if  they  be  ground  very  fine  the  characteristic  blue 
colouration  ensues  in  each  case.  Hydrochloric  and  phos- 
phoric acids  lioth  give  Pettenkofer's  reaction  with  furfur- 
aldehyde and  cholic  acid,  but  the  test  is  far  less  delicate  than 
with  sulphuric  acid  ;  acetic  and  tartaric  acid  do  not  only 
give  no  reaction,  but  their  presence  decreases  the  delicacy  of 
tlu'  test  for  sulphuric  aciil. — ( '.  \.  K. 
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Estimation  of  Total  Organic  Nitrogen   in   Water  hy  the 

Kjeldahl  Process.     H.  Leffmami  and  W.  Beam.     Amer. 

Ciiem.  J.  11.    (Reprint.) 
The  following  reagents  must  first  of  all  be  made  up  : — 

Caustic  soda  solution  :  100  gnus,  of  caustic  soda  are 
dissolved  in  about  a  litre  of  water ;  this  is  boiled  down  to 
about  half  its  bulk  and  then  made  up  to  a  litre  with  water 
free  from  ammonia. 

Sodium  carbonate  solution  :  200  grms.  of  pure  sodium 
carbonate  are  dissolved  in  a  litre  of  water,  and  the  solution 
boiled  brisklv  until  several  hundred  ec.  have  been  evaporated. 

In  order  to  determine  the  ammoniacal  nitrogen  in  a  water, 
without  distillation,  200  ec.  are  placed  in  a  stoppered  bottle, 
2  ec.  each  of  the  solutions  of  sodium  carbonate  and  caustic 
soda  are  added,  tlie  stopper  inserted,  the  solutions  mixed 
and  allowed  to  stand  for  an  hour  or  two.  By  this  means 
the  calcium  and  magnesium  are  removed,  which  would 
otherwise  iuterfere  with  the  colour  reaction  in  Xesslerising. 
The  clear  liijuid  is  then  pipetted  off,  filtered  through  cotton- 
wool, and  lOU  ec.  Xesslerised. 

Total  organic  and  ammoniacal  nitrogen  is  estimated  as 
follows :  500  ec.  of  the  water  are  placed  in  a  round- 
bottomed  flask,  10  cc.  of  concentrated  sulphuric  acid 
added,  and  the  mixture  boiled  down  until  the  water  is 
driven  off  and  the  acid  is  colourless  or  pale  yellow.  A 
little  powdered  potassium  pernutnganate  is  then  added  until, 
on  shaking,  the  liipiid  acquires  a  green  colour,  after  which 
the  flask  is  heated  for  a  few  minutes  until  the  liquid  becomes 
colourless.  After  cooling,  30  cc.  of  water  are  added,  and 
then  a  slight  excess  of  the  caustic  soda  solution  (about 
130  cc.  ■will  be  found  necessary)  ;  2  cc.  of  sodium  carbonate 
solution  are  then  added  to  ensure  precipitation  of  the 
calcium  and  magnesium.  The  liquid  is  cooled  by  immersing 
the  flask  in  cold  water,  then  made  up  to  230  cc,  transfeiTed 
to  a  stoppered  bottle  and  allowed  to  stand  for  about  an 
hour,  or  until  the  greater  portion  of  the  precipitate  has 
sidisided.  The  clearer  portion  of  the  liquid  is  then  pipetted 
ofl  and  filtered  through  cotton-wool.  An  aliquot  portion  of 
the  filtrate  is  Xesslerised.  For  this  the  authors  prefer  to 
use  100  cc.  made  up  to  200  cc.  A  blank  experiment  must 
he  made  to  determine  the  amount  of  nitrogenous  impurity 
in  the  reagents  used.  The  method  is  stated  to  gi\e 
exceedinglv  trustworthy  results. — T.  L.  B. 


Action  of  Ozone  on   Guaiacum  liesin.     X.  Kowalewsky. 

Centralbl.  f.  d.  med.  Wissensch.  27,  63. 
GvAiACUM  resin  gives  not  merely  one  blue  oxidation 
product,  but  a  whole  series  of  coloured  products.  Paper 
soaked  in  tincture  of  guaiacum  shows  the  colours  well,  the 
different  colours  appearing  in  succession.  On  the  dry  paper 
ozone  has  to  all  appearances  no  action,  but,  if  paper,  which 
has  been  exposed  dry  to  ozone  for  a  couple  of  minutes,  be 
afterwards  moistened,  it  takes  the  colouration.  This  property 
it  retains  for  a  quarter  of  an  hour  or  more  after  exposure  to 
the  ozone.  Water  through  which  ozone  has  been  passed 
has  no  action  on  the  paper. 

Exactly  similar  reactions  are  shown  with  iodine. — T.  L.  B. 

On  the  Deteiinination  of  Glycerol  hy  Oxidation  with 
Potassium  Permanganate  in  Acid  Solution.  H.  Griin- 
wald.  Zeits.  f.  angew.  Chem.  1889,  34—33. 
The  author  luis  tested  the  method  of  Planchon  (this 
Journal,  1888,  779),  and  has  obtained  satisfactory  results  bj- 
absorbing  the  evolved  carbonic  acid  in  caustic  potash 
solution,  instead  of  the  soda-lime  recommended  by 
Planchon.— G.  H.  B.       , 

On    the    Adulteration    of    Lard    with     Cotton-seed    Oil. 

A.  Bujard  and  G.  Waldbauer,     Zeits.  f.  angew.  Chem. 

1889,  119—121. 
The  authors'  work  was  undertaken  in  connexion  with  an 
official  inquiry  into  the  state  of  purity  of  American  lard  in 
the  wholesale  market.  Out  of  42  samples  examined,  34 
were  adulterated  with  cotton-seed  oil  in  proportions  varying 
from  19  to  53  per  cent.  The  colour  tests  used  for  the 
qualitative  examination  were  the  Beclii-Hehner  silver  nitrate 
test  and  Labiche's  reaction  (this  Journal,  1888,  133  and  404). 
The  amount  of  cotton-seed  oil  present  was  estimated  by 
means  of  Hiibl's  iodine  method. — G.  H.  B. 
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The  Uses  op  Plakts.  A  Manual  of  Economic  Botanj-, 
with  special  reference  to  A'cgetable  Products  introduced 
during  the  last  fifty  years.  By  G.  S.  Boilger,  F.L.S., 
F.G.S.,  Professor  of  Botany  at  the  City  of  London 
College,  &c.  London:  Eoper  &  Drowley,  11,  Ludgate 
Hill.     1889. 

Small  8vo  volume,  bound  in  cloth  and  containing  192 
pages  of  subject-matter,  four  additionally  devoted  to  a 
systematic  synoptical  index  and  14  to  a  general  index. 
The  practical  character  of  the  work  appears  in  the  contents, 
arranged  as  follows  : — Ixtroductiox — i.  Economic  Botanj' 
more  than  fifty  years  ago.  ii.  The  Progress  of  Economic 
Botany  in  England  during  the  last  fifty  years  (1837-1887). 
Part  I.  —  Foods,  Food-Stvffs,  and  Food-Adjuxcts. 
.Section  1.  Starches  and  Bread-Stuffs.  (2.)  Sugars. 
(3.)  Pulse.  (4.)  Hoots  and  Tubers.  (3.)  "Vegetables." 
(6.)  Fruits.  (7.)  Xuts.  (S.)  Food- Adjuncts :  («)  Alco- 
holic. (6)  Condiments,  (c)  Flavourers.  (rf.)  Alkaloids. 
II. — Materia  Medica.  III. — Oils  axd  Oil  Seeds,  &c. 
IV. — GcMS,  Resixs,  &e.  Section  1.  Gums.  2.  Kesins. 
3.  Caoutchoucs  and  Guttas.  V.  —  Dyes  axd  Tanning 
Materials.  VI. — Fibres  .ixd  Paper  Materials.  VII. 
— Timber  .txD  other  Woods.  VIII. — Agricl'ltur.u. 
Pl-axts.    IX. — MisCELLAXEors  Products. 


Chemical  Lecture  Xotes.  By  Peter  T.  Avstex,  Ph.D., 
F.C.S.,  Professor  of  General  and  Applied  Chemistry, 
Rutgers  College  and  the  Xew  Jersey  State  Scientific 
School.  Xew  York:  John  Wiley  and  Sons,  15,  Astor 
Place.     1888. 

This  is  a  small  book  containing  a  collection  of  chemical 
notes  and  observations  on  certain  topics  which,  as  experience 
has  shown  the  author,  cause  the  student  more  or  less  trouble. 
The  work  is  written  in  a  conversational  style,  the  effort 
being  evidently  not  only  to  teach  the  elements  of  chemistry 
and  chemical  physics,  but  to  train  the  reasoning  faculties 
and  powers  of  expression  in  language.  The  style  is  at 
times  somewhat  racy ;  for  example,  under  the  heading  of 
the  "  Classification  of  the  Sciences,"  the  opening  sentence 
runs  thus :  —  "In  all  attempts  at  classification  there  will 
occur  between  the  various  classes  tracts  of  Xo-man's  Land 
of  greater  or  less  dimensions,  and  these  not  seldom  give 
rise  to  squabbles  between  those  who  wish  to  i-ule  them." 
.  .  .  .  "  The  reason  of  this  is  that  Xature  does  not  deal 
with  classes."  ....  "  Chemistry  and  Physics  are  dis- 
tinguishable for  a  time,  but  soon  a  field  is  reached  that 
belongs  to  both."  The  text  of  this  little  work  covers 
96  pages ;  there  is  a  Table  of  Contents,  but  no  alphabetical 
index  ;  indeed  the  character  of  the  book  does  not  demand 
it.  I'nder  the  heading,  "  The  Chemical  Factor  in  Human 
Progress,"  some  interesting  and  simple  accounts  are  given 
of  certain  applications  of  chemistry  to  the  industrial,  medical, 
and  sanitary  arts. 


F.AEEICATIOX    ET    CoXTROLE    DES    ChaUX    HtDRAL'LIQTJES 

ET    DES    CiMEXTS.       Theorie   et    Pratique.       Influences 

rdciproques  et  simultanees  des   diflerentes  operations   et 

de    la    Composition     sur    la     Solidification.        Energie. 

Thermodyuamique.     Thermochimie.     Par   H.  Boxxaxie, 

Conducteur   des   Ponts  et   Chaussees,   &c.,  &e.      Paris : 

Gauthier-^■illa^s  et  Fils,  Imprimeurs-Libraires  du  Bureau 

des    Longitudes     de    I'ficole  Polyteclmique.       Quai    des 

Grands- Augustus,  53.     1888.     London  :  H.  Grevel  &  Co., 

33,  King  Street,  Covent  Garden. 

Octavo  volume  in  jiaper   cover,  containing  276  pages  of 

subject-matter  with  which  22  wood  engravings  and  diagrams 

are  interspersed.     There  is  no  alphabetical  index,  but  the 

work  commences  with  a  full  and  carefully  arranged  Table 

of   Contents.      The  author  in  his   preface   emphasises   the 

importance  and  value  he  believes  may  be  foimd  in  his  work 
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for  coustructors  of  bridges  and  permanent  wiij-s,  military 
eiigiiictTS,  and  niilroud  uom|miiios,  Tlio  iimttt*r  in  tills  book 
is  siilxlividt'd  lis  follows: — t'li  ir.  1.  llistoiical,  willi  various 
tliioriis  luiil  iiiusidi'nitioiis.  II.  Maiiiiliuliiiv  of  llvdiaiilic 
liiiiifs  ami  Ciiiuiits.  111.  Uoasiiiij;  :  Tlio  ivlatioiisliip 
liotwi'c-u  llic  roastiii>;,  tlu-  initial  atIi'ai.-(ion,  and  the-  liiuil 
rt'sistuiu'e.  1\'.  l*ivpanitioii  of  luorturs  and  I'l'iiU'iits,  and 
the  various  theorie.s  in  eonncxioii  tlieivwitli,  Lf  C'liati'li(.'r*s 
theory.  The  •reiieral  llieoiy  of  llydiaiilieity.  Ai'i'K.\i>ix. 
Modern  Tlieories.  Knergy ;  Notions  relating  to  the  Me- 
eluiiiieal  Theory  of  Heat ;  lv|iiilihritiin  between  Heat  and 
Cheiiiieal  Atlinity.  Uissoeiatioii.  Principles  of  Mechanical 
Chemist  rv. 


HlSTOIItK  SeiKNTIFlQli:  Kr  iNinSTltlKl.l.E  nf  XoiR 
ii'.Vnili.nk.  l*iir  K.  Noki.ti.\<;,  Directenr  de  I'Keole  de 
C'himio  de  Mulhouse.  Mulhonse  :  11.  Stuckelbeifier, 
Libraire-Kditeur.     (C.  Detloll's  Hnchhandhmf;.)     1H«9. 

This  work,  lar^e  8vo  form,  boiiinl  as  a  paniplilet,  appears 
to  lie  devtited  in  the  first  jilaee  to  dcalinjx  witii  the  scientific 
and  historic  developiiicnt  of  .Viiiline-lilack,  and  thereafter  to 
the  critical  examination  in  the  li^lit  of  historic  development, 
of  the  claims  of  M.  (irawitz  to  patent  ri;;hts,  which,  if 
ftninted,  would  give  him  the  monopoly  of  this  iiiilustiy  in 
France.  Amongst  the  various  ilistiiifiuished  opinions  on 
this  subject  ai)pcndcd  is  that  ()f  l*rof.  A.  W.  Hof matin. 
The  work  contains  a  short  preface,  KJi)  i)a«.'es  of  subject- 
matter,  aii<l  at  the  end  a  concise  Table  of  Contents. 


Das  I'lRFL-Rvs  fXD  Skixk  Dkkivate.  Von  Dr.  AnoT.p 
IIkxdkk.  JJcrliu :  .S.W.  K.  Gaertner's  Verlagslmch 
handliini;.  Hermann  Heyfeldcr.  Schiinebcrgerstrasse,  26. 
I.ondon:  H.  (irevcl  and  Co.,  3H,  King  Street,  Covcnt 
(iarden. 
PAMi'iiLfrr,  8vo  size,  the  tahiiUited  contents  of  which  are 
announced  as  having  been  taken  from  a  prize  essay  on  the 
"  Derivatives  of  Inclole.  Pyrrol,  Fiirfiiran,  and  Thiophen." 
The  problem  to  be  solved  in  this  essay  appears  to  have  been 
the  most  rational  mode  of  classitieatiou  and  arrangement  of 
the  members  of  the  group  referred  to,  witli  their  principal 
derivatives.  The  method  followed  is  foreshadowed  in  the 
"  Vorbcmerkungen."  Tlien  foll(i\\  s  a  complete  index  of 
reference  on  tile  literature  of  tlie  subject,  followed  by 
II  pages  of  text  dealing  with  the  occurrence  and  chemical 
development  of  Furfnran  and  thereafter  with  that  of  its 
derivatives  in  directions  A,  li,  and  C.  The  tabulated  list 
folhiws,  covering  71  pages,  ami  arranged  according  to  tlie 
sehenie  aforesaid.  The  groui)ing  embraces  the  following 
items,  rei>resented  in  tlie  columns  of  the  table  : — Name  ; 
Origin;  Appeanince;  Melting  Point;  Hoiliiig  Point ;  Odour; 
Solubility  in  Water,  Alcohol,  Kther,  &c. ;  iieactious ; 
Kemarks. 


Ciratie  Jxcpovt* 

^FroM  Hoard  of  Tntth'  dud  iilhcr  Jounulh.') 


TAniFF  CHANGES  AND  CUSTOyfS 
IlEGULATIONS. 

ItUSSIA. 

Classljicntion  of  Articles  in  Cufloiii.i  Tariff. 

Note. — Poud  =  3G  lbs.  avoirdapoin.     Konble  =  3*.  2d. 

Tlie  following  decisions  have  been  jjiveii  by  the  Russian 
Customs  authorities: — 

Kxtract  of  hops  and  hipuline  (triturated  hops)  generally. 
— Section  48,  point  2.     Duty,  '1  roubles  gold  per  poud. 


Hydrofluoric  acid  imported  in  gutta-percha  vessels, 
together  with  the  vessels  containing  the  acid. — Section  HO. 
Duty,  2  roubles  40  copecks  gold  per  poud. 

Purified  glycerin. — Section  111,  point  :<,.  Duty,  Gj  copecks 
gold  per  poud. 

FiiAxeK. 

Modification  of  Cnslnms  l):i'j  on  Collodion. 

liy  a  recent  decision  of  the  French  Customs  authorities, 
the  ad  valorem  duty  of  .j  per  cent,  formerly  levied  oil 
collodion  as  a  chemical  product  not  distinguished,  has  been 
converted  to  the  specific  rate  of  15  francs  per  100  kilos. 

Bki-gium. 

Imposition  of  an  Import  Duty  on  Saccharine. 

The  Monitcur  liclijc  for  the  22iid  May  publishes  the 
text  of  a  law  of  the  Belgian  tiovernment  imposing  an  im- 
port duty  on  saccluirine.  The  following  is  a  translation  of 
the  law  in  ipiestion  : — 

Art.  1.  Tlie  imitort  duty  on  saccharine  or  benzoic  sulphimide 
is  tixi'd  at  110  francs  ]>cr  kilogramme.  .Soluble  saccharine, 
in  a  solid  or  liipiid  slate,  and  all  products  containing  more 
than  one-half  per  cent,  of  saccharine,  are  subject  to  the  same 
duty. 

Art.  2.  Products  jirepared  with  the  aid  of  s;icchariiie,  other 
than  those  indicated  in  the  preceding  ai'ticle,  arc  assimilated, 
for  tlie  application  of  import  duties,  to  proilucts  prepared 
with  the  aid  of  sugar.  The  classification  of  them  is  deter- 
mined aceonling  to  the  sweetening  power  of  saccharine 
compared  with  that  of  sug;ir. 

-Vrt.  3.  The  Government  is  empowered  to  establish  on 
the  manufacture  of  saccharine  an  excise  duty  not  exceeding 
the  import  duty,  and  to  take  the  necessary  steps  to  secure 
the  collection  of  this  tax  and  the  inspection  of  the  factories. 


Thk  Netherlands. 
Classification  of  Articles  in  Customs  Tariff. 

The  following  decisions  affecting  the  classification  of 
articles  in  the  Netherlands  Customs  Tariff  have  recently 
been  given  by  the  Netherlands  Customs  authorities  : — 

Turpentine  varnish  is  included  in  the  category  of  colours 
prepared  in  oil,  and  pays  therefore  5  per  cent,  ad  calorem, 
whether  prepared  with  turpentine  or  oil  of  turpentine. 

Tariff  Classification  of  Sulphonal. 

According  to  a  recent  decision  of  the  Netherlands  Customs 
authorities,  snlplional  is  subject  to  an  import  duty  of  1  florin 
30  cents  per  kilogramme. 

Modification  of  Import  Duties  on  Vinegar. 

A  law  of  the  4th  May  last  has  fixed  the  import  duties  on 
vinegars  as  follows  -.-^ 

Vinegar,  including  pyioligneous  acid  and  acetic  acid, 
crystallised  or  liquid  : — 

Containing,  per  litre,  less  than  100  grammes  of  acetic 
acid,  not  mixed  with  water,  3  florins  per  hectolitre. 

Containing,  jier  litre,  100  grammes  of  acetic  acid,  not 
mixed  with  water,  3  florins  50  cents  per  hectolitre. 

Containing  a  larger  quantity  of  acetic  acid,  in  proportion 
to  the  above  duties. 

Si'AIN'. 

Prohibition  of  the  Import  of  Saccharine  as  an  Article  of 
I'ood. 

According  to  the  Deutsches  Handeh-Archto  a  decree, 
dated  the  3rd  April  last,  has  been  issued,  providing  that  the 
imports  of  saccluirine  for  purposes  of  food,  as  well  as  of  all 
substances  which  contain  s;iccliarine  in  any  liuantity  and 
serving  for  similar  purposes,  is  prohibited. 
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Italy. 

Classification  of  Articles  in  Customs  Tariff. 

Note. — Lire  =  9-^rf.     Quintal  =  220-4  lb.  avoirdupois. 

The  following  decisions  have  recently  been  given  by  the 
Italian  Customs  authorities  : — 

Chlori<le  of  Metikne  (?  Methyl)  and  effervescent  car- 
bonate of  lithine  (prob.  lithia).— Category  62.  Duty,  120 
lire  per  quintal. 

Creoline  (an  antiseptic). — Category  61.  Duty,  10  lire  per 
t]uintal. 

Anticryptogamic  powder  (composed  of  sulphur,  with  the 
addition  of  sul]ihate  of  lime  and  sulphate  of  copper,  sub- 
stituted for  sul]iliur  in  the  treatment  of  diseases  of  the  vine). 
— Category  24H.     Duty,  !•  10  lire  per  quintal. 

Switzerland. 
Cla.isification  of  Drying  Oils. 
Drying  oils  are  taken  out  of  Category  39. 

Austkia-Hl'kgaet. 
Classification  of  Articles  in  Customs  Tariff. 

The  following  decisions  affecting  the  classification  of 
articles  in  the  Austro-Hungavian  Customs  Tariff  have 
recently  been  given  by  the  .\ustro  -  Hungarian  Customs 
authorities  : — ■ 

Chemical  products,  such  as  toluidine,  sulphu-naphthyl- 
amic  acid  and  its  salts,  polysuliihurie  acid  and  its  salts, 
are  classified  under  Category  322  of  the  tariff,  and  pay 
1'50  florins  per  100  kilogrammes. 

Greece. 

Alterations  in  Customs  Tariff. 
Note.— Oke  =-2-8  lb.  avoirdupois.     Lepta  =  OJ^d. 

A  despatch,  dated  the  30th  April  last,  has  been  received 
at  the  Foreign  Oflice  from  Sir  K.  Monson,  Her  Majesty's 
Minister  at  Athens,  enclosing  translation  of  a  law  just 
gazetted,  making  certain  modifications  in  the  Customs 
Tariff  of  (Jreece.  The  following  is  an  extract  from  the 
translation  in  question  ; — 

The  following  alterations  shall  be  made  in  the  Customs 
Tariff  :— 

1.  The  words  "  chalk  in  general  "  shall  be  struck  off  from 
the  text  of  alinea  c  of  Class  CI. 

2.  An  alinea  marked/.shall  be  added  to  this  class  (61), 
which  shall  be  as  follows  ; — 

"  Chalk  in  general,  2  lepta  per  oke." 

3.  An  alinea  marked  6  shall  be  added  to  Class  94,  which 

shall  be  as  follows  : — • 

'  .Starch  from  potatoes  of  a  bitter  taste,  5  lepta  per  oke 
rT.L  .    - ,1 .    ..  ■  .  „ 1    1,.  "    :.,  .,1,..,...  ..  ..*■*  r^i 


in  ahnea  c  of  Class 
refined." 
the  above-mentioned 


4.  The  words  "  in  general,  namely 
103,  shall  be  substituted  by  the  word  ' 

.5.  An  alinea  d  shall  be  added  to 
class  to  the  following  effect : — 

"  Unrefined  acids  (for  market)  10  lepta  per  oke." 

United  States. 
Uecent  Customs  Decisions. 

The  following  decisions  affecting  the  classification  of 
articles  iu  the  Customs  Tariff  and  the  apphcation  of  the 
Customs  law  of  the  United  States,  have  recently  been  given 
by  the  United  States  Customs  authorities  : — 

In  assessing  the  dutiable  weight  of  imported  rape-seed 
oil,  which  is  subject  to  duty  at  the  rate  of  10  cents  per 
gallon  under  T.  1.  28,  the  standard  of  7-i-  pounds  to  the 
gallon  is  to  be  taken. 

An  article  found  on  examination  to  be  the  elementary 
substance  known  as  ]iotassiuni,  the  metallic  base  of  potash, 
is  dutiable  under  paragrajih  21.j  (T.  I.),  new,  as  a  metal 
uuwrought,  and  not  free  by  assimilation  to  sodium. 


So-called  "  ammonia-alkali  "  found  on  examination  to  be 
soda  ash,  is  dutiable  as  such  under  paragraph  71  of  the 
indexed  tariff  at  the  rate  of  a  quarter  of  a  cent  per  ]ioun<l. 

On  tile  exportation  of  an  article  known  as  the  "solid 
ingredient  of  raekarock,"  made  by  the  Hand  Drill  Company 
of  New  York,  from  imported  chlorate  of  potash,  and  packed 
iu  sacks  or  cartridges,  there  shall  be  allowed  a  drawback  of 
the  duty  paid  on  a  quantity  of  the  imported  chlorate  used  iu 
the  mamifacture  ecpial  to  the  net  weight  of  the  exported 
prepared  chlorate,  less  the  legal  retention  of  10  per  cent. 

Sa\in,  sage,  and  santal-wood  oils  are  classified  under 
T.  I.  92,  at  the  rate  of  2o  per  cent,  ad  valorem  ;  so-called 
preparations  of  coal-tar  which  are  really  chemical  com- 
po\in(ls,  whereof  coal-tar  is  not  a  constituent,  and  which  are 
not  wholly  derived  from  coal-tar,  nor  sold  as  coal-tar 
preparations  similar  in  general  characteristics  to  salol,  are 
dutiable  as  above  ;  lactucarium,  which  is  the  juice  of  the 
laetucarium  plant,  inspissated  by  mechanical  means,  and 
used  exclusively  as  a  medicine,  is  dutiable  under  T.  1.  93. 

.\n  article  found  upon  chemical  analysis  to  be  a  eheniical 
salt  known  as  "  alpha-naphthylamine-mono-sulphonated  soda 
salt  "  is  dutiable  under  paragraph  92,  for  chemical  salts  or 
compounds  not  specially  enumerated  or  provided  for,  at  the 
rate  of  25  per  cent,  ad  valorem. 


Arge.vtine  Customs  Law  for  1889. 

The  following  are  extfncttd  from  the  text  of  the  Customs 
Law  of  the  Argentine  Kepublic  for  the  year  1889  : — 

Art.  1.  All  goods  of  foreign  origin,  and  imported  for 
consumption,  will  pay  a  duty  of  25  per  cent,  ad  valorem. 

The  following  articles  are  excepted  and  will  pay  as 
follows  : — 

a.  50  per  cent,  on  gunpowder,  munitions,  and  perfumery. 

h.  45  per  cent,  on  matches  (except  wax). 

c.   10  per  Cent,  on  all  kinds  of  paper. 

(/.  5  per  cent,  on  rough  common  salt,  sulpbui'ic  acid,  and 
sul]ihate  of  lime. 

e.  The  following  specific  duties  are  hereby  imposed : — 

Note. — Peso  =  4s.  2d. 

Ps. 
Alcohol  in  casks,  fine,  at  30° strength,   per  litre  0-15 

Petroleum 0-25 

Steariue  or  glycerin  candles per  kilo.  0'  15 

Stearine  candles „         0'  12 

Wax  matches „         0-50 

Art.  2.  The  following  articles  are  admitted  free  : — Powder 
for  blasting,  raw  sulphur,  sheep  dip,  and  drugs. 

Art.  3.  All  Argentine  products  or  manufactured  articles 
are  free  of  export  duty. 


EXTnACT.<i  FROM  DIPLOMATIC  AND 
CONSULAR  REPORTS. 

The  Sale  op  Cocoanut  Butter  in  Saxony. 

Mr.  G.  Strachey,  Her  Majesty's  Charge  d'Affaires  at 
Dresden,  iu  a  despatch  to  the  Foreign  Office,  dated  the 
nth  May  last,  with  reference  to  the  sale  of  cocoanut  butter 
in  Saxony,  says  : — 

"  The  local  sanitary  police  decided  some  time  since  that 
the  regulations  of  the  margarine  law  were  applicable  to 
cocoanut  butter.  On  the  complaint  of  some  Mannheim 
makers  of  the  article,  the  provincial  authorities  quashed  this 
decision  as  illegal. 

"  They  ruled  that  the  cocoanut  butter,  proving  on  analysis 
to  be  in  the  nature  of  a  pure  vegetable  fat,  was  not  a 
preparation  similar  to  aiiimal  butter  in  the  sense  of  the 
margafine  law.  This  substanec  might,  therefore,  lawfully 
bear  the  designation  of  cocoanut  butter,  and  could  lie  sold 
without  restriction." 


Petroleum  Wells  in  Venezuela. 
See  Board  of  Trade  Journal  for  June,  p.  662. 
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OiR  Tkvi>k  with  Skkvia. 

Our  comnu'iviiil  trriilv  with  Scrvi:i  )ins  fiitiTi'd  upon  its 
lust  vi'iir  lit"  liff.  null  us  to  our  fuluri-  trade  with  tluit  i-ouutiy 
uiurii  will  il<-|u-iid  upon  the  terms  which  the  Serviuii 
liovernnieut  will  he  jiivpured  to  ueeoril  us  uiiiler  new 
ajirfviueuts.  Austria-lIuMf.';irv  hiis  liitheilo  held  Serviu 
ill  her  grip,  hut  it  is  not  likely  that  she  w  ill  he  iudueeil  to 
nuike  the  uuinopoly  of  her  powerful  ueii.'hho»r  ahsolute. 
KoreifTii  ewpital  nuiv  meanwhile,  our  ('(Uisul  at  Niseli  says. 
Hud  pidlitahle  einploymeut  in  aiiliu^  to  deveh>i>  the  rieli 
iiatunil  resouires  of  the  eouutry,  sueh  as  vines  and  niinerals, 
upon  the  future  of  whieh  the  purehasin^  powiT  of  Servia 
will  nu>st  laifjely  depend.  There  is  no  scope  yet  for  the 
employment  of  Inr^e  capitals  in  any  purely  commercial 
undertakirifrs. 

It  is  sufifiested  that  with  a  view  to  the  enootirafreiuent  of 
Kritish  tmde  with  the  Balkan  States  a  jienend  liritish  import 
ajienev  should  he  estahlished.  This  a;.'eucy  would  have  for 
its  lirst  ohjeet  the  eon\incin<r  Servians  of  the  superior 
dunihility,  pnietieal  utility,  and  real  cheapness  of  IJritish 
);oods ;  aiul  althoujxh  it  would  liave  many  dithculties  to 
encounter,  it  wouhl,  it  is  helieved,  ultimately  <;et  the  lietter 
of  (ierman  manufactures,  which  are  turni'd  nut  at  the  same 
price  us  ours,  hut  which  pay  a  higher  transport  freijrht  to 
Servia  than  the  Hritish  articles  coiniu;;  hy  sea.  'J'he  cheap- 
ness of  the  sea  route  would  espeeiiilly  henctit  liritish  trade 
in  big  orders. — I'atl  Midi  Gazette. 


MISCELL.iyKOLS  TRADE  NOTICES. 

E.xpORT  OF  Alcohol  from  Rvs.<;ia. 

The  Kussian  Grajdttnine,  hasin;;  its  remarks  on  the 
latest  puhlications  of  the  Kussian  excise  department,  points 
out  that  the  export  of  Kussian  alcohol  is  iucrcasing  year  hy 
year.  The  maxinuim  attained  in  1887  was  three  times  the 
avcRifre  of  the  export  of  the  last  10  years  (2,616,222  vedros 
per  ainnun)  ;  the  aventfje  of  the  export  of  the  last  live  years 
is  oG  per  cent,  lower  than  that  of  1887,  which  itself  is  j'2 
per  cent,  hipher  than  that  of  1886.  The  iiuantity  exported 
is  equiv'alent  to  10' 8  jier  cent,  of  the  entire  alcohol  maiui- 
factured  in  Russia  in  the  course  of  the  year.  Two-thirds  of 
the  total  quautfty  exporteil  (6j  million  vedros)  were  supplied 
by  I'olaiid  and  the  Baltic  Provinces. 

Zinc  PRODrcTiou  in  Silesia. 

Tlie  Belirian  IluUrfln  du  Mn.ice  Cnmmerdal  pnhlislies 
some  interestiu<;  statistics  with  repard  to  the  iiri>ducticm  of 
zinc  in  Kuropi'  and  in  the  United  States  duriufr  the  vears 
1880  to  1888.  These  lii;urcs  draw  attention  to  the  impor- 
tant place  occupied  in  this  industry  hy  the  province  of 
Silesia.  The  production  of  zinc  in  1880  was  208,690  tons  in 
Kurope  and  2:t,239  tons  in  the  United  States.  In  1888  the 
tijjures  were  267,00.")  tons  in  Europe  and  50,000  tons  in  the 
United  .States.  Of  the  divisions  of  the  world,  .Silesia  took 
the  .second  place  in  zinc  production,  with  8:!,:i7j  tons  in 
1888,  as  apainst  64,4.')9  tons  during'  1880.  Belpmu,  in 
1888,  produced  l:f:!,2l.)  tons  (hut  jiaii  of  the  Khiiie  I'ro- 
vincc  was  included  in  this  amount)  ;  the  I'nitcd  .States, 
50,000  tons  ;  and  then  followed  Great  Britain  with  2C,C:i:i 
tons;  France  and  Spain,  with  16,140  tons;  Austria,  with 
3,827  tons  ;  and  tinally  Poland,  with  3,785  tons. 

Metal  Production  in  ArsTRiA-HixoARY. 

Aecordinf;  to  Genie  Civil,  since  the  moment  when  Hun- 
gary secured  the  economical  and  industrial  autonomy  from 
Austria,  the  projjress  of  her  iron  luaiuifaclurcs  has  heen 
ste.i<hly  marked.  The  total  proiluction,  wliich  in  1K8(;. 
before  the  dual  control  had  heen  effected,  was  onlv  l(ir),720 
tons,  reache<l  the  ti(rure  of  234, 667  tons  in  1888,  aiid,  there- 
fore, has  more  than  doubled.  It  is  the  chain  of  the 
Carpathian  Mountains,  formiiifr  a  vast  jiirdle  around  the 
great   plain  of  the  Danube,  which  fiuiiishes  Hungary  with 


iron  ore,  abuiuhiut  in  quantity  aiul  of  an  excellent  quality  ; 
and  it  is  in  the  region  north  of  those  mountains  (in  the 
districts  of  (iiiiuor.  Zips,  Ahauj,  Torua,  ami  Ziptan)  that 
\"i'r\-  rapid  progress  has  recently  !>i'en  nuule. 

-Vlthough  the  forests  are  still  abundant,  the  large  Idast 
furnaces  hurniug  Silesian  ct)al  begin  more  and  more  to  take 
the  place  of  the  little  charcoal  blast  funuues.  Mr.  Wedding, 
of  Berlin,  who  is  well  known  for  his  mnuerous  treatises  on 
the  i>roperties  of  iron  anil  steel,  draws  attention  to  this  new 
couilition  of  things  in  a  recent  article  in  .Stahl  mid  Eixrti, 
as  one  to  wliich  the  notice  of  nu'talhugists  ought  to  he 
]mrticularly  drawn.  This  paper  gives  particulars,  of  an 
uiuisual  fulness  ami  accuracy,  on  the  c(uu|)arative  nutlcmrtit 
of  the  old  and  new  w<md  and  coke  furnai'cs,  comparing,  in 
particular,  the  manufacture  of  Hessi-nu'r  steel  at  the  Diosgycir 
factiu-y,  which  behuigs  to  the  Hungarian  State,  with  that  of 
Martin  steel  at  the  same  factory,  aiul  in  those  at  Brezowa 
ami  at  Saljo  Tarjan.  It  appears  that  in  Hungary  the 
superiority  of  the  Martin  steel  over  the  Bessemer  steel  is 
universallv  recognised. 


A  Jatanesk  Ck.mkxt. 

There  is  a  probability,  says  the  Japan  Gazette,  that  the 
day  of  foreign  cement  in  .lapau  is  past.  A  Yokohanni 
ci-inenl  inaiuifacturer  and  dciiler  has  discovered  a  stone 
called  mekura  in  Xoto  district  which  possesses  remarkable 
qualities  as  a  cement  material.  If  the  staled  results  of  his 
tests  be  correct  they  are  very  good.  It  is  saiil  that  the 
eement  will  bear  a  weight  of  400  lb.  to  500  lb.  per  scjuare 
.<iuit  (about  1\  inch).  Foreign  eeraciit  is  sold  at  about 
4'70  dols.  per  barrel,  while  the  estimated  sale  price  of  the 
ecnicnt  under  notice  is  about  2-50  dols. 


AiiKicrr.TURK  ix  Canada. 

The  following  remarks  are  taken  from  the  report  of  the 
Select  Standing  Committee  on  Agriculture  aud  Colonisation, 
presented  to  the  Dominion  House  of  Commons  on  the 
27th  April  last : — 

Professor  .Saunders,  director  of  Government  experimental 
farms,  was  examined  by  the  Connnittee,  and  he  stated  that 
the  results  of  numerous  experiments  had  shown  that  the 
wheat  called  "Ladoga"  ripens  fully  10 days  earlier  than  the 
"  Ked  Fyfe."  There  appears,  however,  to  have  been  con- 
siderable difference  in  the  opinion  expressed  by  the  different 
bodies  of  experts  to  which  the  wheat  was  submitted,  as  to 
its  ipiality,  the  same  samples  having  been  graded  variouslv 
as  "  bard  wheat,"  "  soft  wheat,"  and  "  Xo.  1  hard." 

Mr.  Saunders  having  stated  that  a  series  of  careful  ex- 
periments had  been  made  by  the  chemist  of  the  central 
experimental  farm,  which  demonstrated  that  the  Ladoga  was 
sujierior  in  gluten  to  the  Re<l  Fyfe,  while  reports  from 
bakers,  and  specimens  of  bread  shown,  proved  that  the  flour 
produced  from  it  was  strong  in  bread-making  qualities,  even 
more  so  than  that  from  Ked  Fyfe,  the  colour  of  the  bread, 
however,  being  a  shade  less  white. 

The  remarks  made  by  ilr.  Saunders  on  the  subject  of  the 
barley  product  of  the  Dominion  and  the  importance  for 
Canadian  farmers  of  growing  varieties  suitable  for  malting 
jiurposcs  in  England,  cannot  be  too  carefully  considered  by 
them.  He  showed  that  we  were  in  danger,  from  two  causes, 
of  a  lessened  demand  for  Canadian  four  aud  six  rowed 
varieties  in  the  United  .States  markets,  which  had  hitherto 
taken  sueh  large  quantities;  and,  on  the  other  hand,  that 
the  importation  into  England,  for  malting  purposes,  reached 
the  quantity  of  35,000,000  bushels  a  year,  aud  for  which 
much  higher  prices  are  paid  than  our  farmers  have  hitherto 
obtained.  It  has,  therefore,  become  a  matter  of  prime  im- 
portance for  Canadian  farmers  to  produce  varieties  to  suit 
the  English  market.  The  kind  used  in  England  is  the  two- 
rowed,  the  four  and  six  rowed  being  not  at  all  saleable  there 
for  malting  purposes.  Jlr.  .Saunders  stated  that  a  large 
uund)er  of  samples  of  the  very  best  varieties  of  the  two- 
rowed  had  been  distributed  among  farmers  in  different  parts 
of  the  Dominion. 

Mr.  Saunders  stated  that  913  sced-gcnuinating  tests  had 
been  made  during  the  year,  of  which  216  were  of  frozen 
wheat,  20  of  frozen  oats,  and  19  of  frozen  baiiev. 
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These  tests  showed  that  the  vitality  of  frozen  wheat  varied 
from  21  to  99  per  cent. ;  frozen  barley,  14  to  99  per  cent. ; 
and  frozen  oats  from  2  to  94  per  cent.  The  conclusion 
arrived  at  was  that  it  Avas  most  unwise  for  farmers  to  sow 
anything  but  jrood  seed,  unless  driven  to  it  by  absolute 
necessity,  the  rule  beinj;  the  same  in  vegetable  as  in  animal 
life,  from  which  it  followed  that  a  good  constitution  of  seed 
was  necessary  in  plant  life  to  produce  a  good  result. 

Olive  Oil. 

Spanish  olive  oil  having  had  a  very  low  reputation,  some 
producers  have  of  late  been  trying  hard  to  improve  its 
quality,  and  tit  it  for  table  use.  Some  of  the  Seville 
growers  are  now  making  an  excellent  oil  wliieh  commands 
a  ready  sale  at  more  than  double  the  price  heretofore 
obtained.  As  the  cost  of  making  good  oil  is  by  no  means 
double  that  of  making  bad,  there  is  likelihood  of  other 
makers  following  this  profitable  example. — ludiistries. 

A    XeW    LrBRICAKT. 

A  Berlin  coiTCspondcnt  saAS  that  mustard-seed  oil  has 
long  been  used  in  Germany  as  a  condiment,  and  is 
principally  manufactured  at  Ilversgehofen,  near  Erfurt. 
Now,  however,  there  has  been  a  new  use  found  for  thi.s 
substance.  As  it  only  begins  to  solidify  at  a  temperature 
of  9°  to  10°  C,  and,  moreover,  forms  no  fatty  acid  which 
could  affect  metals,  it  has  recently  been  employed  as  a 
lubricant  for  machinerj'.  According  to  experiments  made 
bv  Professor  G.  Hermann,  Aix-la-Chapelle,  its  lubricating 
power  is  as  2G3  to  168  as  compared  with  olive  oil,  while  it 
is  more  than  double  that  of  najAtha.  In  order  to  prevent 
the  workmen  from  using  the  mustard-seed  oil  for  any  but 
lubricating  purposes  it  is  denaturalised  through  the  agency 
of  a  small  quantity  of  petroleum. — Ironmonger. 

Alcohol  axd  Water  T-ixxixs. 

M.  Adrian  was  recently  consulted  by  the  Custom  House 
officials  in  regard  to  the  possibility  of  distinguishing  water 
tannins  from  alcohol  tannins,  the  second  alone  being  liable 
to  dut\'.  On  making  experiments  to  elucidate  the  question, 
he  ha^s  found  that  when  tannins  prepared  with  water  are 
exhausted  with  ether,  the  liquors  evaporated  and  the  residue 
redissolvcd  in  alcohol,  the  spirituous  solution  will,  on  being 
mixed  with  water,  afford  no  ])reci])itate.  Alcohol  tannins, 
on  the  contrary,  even  when  made  with  weak  spirit,  contain 
resinous  and  fatty  matters  which,  under  the  conditions 
described,  will  give  an  appreciable  precipitate. — Chemist 
and  Druggist. 

The  Zixc  Ixdistky  ox  the  Ixckease. 

The  active  demand  which  has  spning  up  for  zinc  during 
the  last  few  years  has  led  to  a  greatly  increased  production 
of  that  metal,  which  is  now  largely  used  for  galvanising 
iron  and  many  other  purposes.  The  quantity  of  zinc 
produced  in  Europe  and  the  United  States  increased  year 
by  year  from  1880  to  1888,  except  during  the  period 
between  1885  and  1886,  when  there  was  a  slight  diminution, 
especially  as  regards  Great  Britain.  The  production,  which 
in  1880  .amounted  to  208,005  tons  in  Europe  and  to  2.S,239 
tons  in  the  United  States,  had  ri.sen  in  1888  to  267,005  and 
50,000  tons  respectively.  The  largest  quantity  is  produced 
in  Belgium  and  the  Ehineland ;  these  districts  jointly 
represent  about  134,000  tons,  and  after  these  come  Silesia, 
with  about  84,000  tons.  Xext  in  order  comes  the  United 
States,  contributing  50,000  tons,  as  already  indicated, 
followed  by  Great  Britain  with  about  27,000  tons.  The 
zinc  works  of  France  and  Spain  show  a  turn-out  of  some 
16,000  tons,  while  the  Austrian  and  Polish  yield  barely 
exceeds  7,600  tons.. — Ironmonger. 

A  Great  Irox-ore  Deposit. 

A  Canadian  contemporary  states  : — "  The  iron-ore  deposit 
at  St.  George's  Baj',  Ne\A'foundland,  has  excited  the  wonder 
of  the  experts  who  have  visited  it.  Doctor  Stevens,  mining 
expert  from  New  York,  has  inspected  the  property  and 
found  the  visible  width  of  the  deposit  to  be  171  feet,  the 
distance  beyond  not  being  ascertainable  as  the  deposit  is 


hidden  by  moss  and  shrubbery.  The  length  of  the  deposit 
has  not  been  deteraiined,  hut  it  may  be  described  as  a 
mountain  of  magnetic  ore  of  the  purest  quality,  free  from 
sulphur  and  phosphorus,  and  just  suitable  for  the  manufac- 
ture of  steel.  Analyses  by  Professor  Pike  give  an  average 
percentage  of  90-  3  per  cent,  of  magnetic  iron.  The  samples 
were  taken  from  the  surface,  and  the  solid  vein  will 
undoubtedly  give  still  higher  results.  A  deep  gulch  cuts 
through  this  mountain  of  ore,  exposing  the  lode,  which  can 
be  worked  on  either  side — in  fact,  quarried  out — at  a  cost 
of  not  over  20  c.  a  ton.  From  the  bottom  of  the  gulch  to 
the  top  of  the  mountain,  750  feet,  thousands  of  tons  of  ore, 
estimated  at  from  300,000  to  400,000  tons,  are  exposed, 
which  can  be  mined  withotit  the  aid  of  explosives.  This 
magnificent  deposit  of  ore  is  close  to  a  fine  harbour,  with 
which  it  may  be  connected  by  a  short  tramway.  Coal  has 
been  discovered  close  by,  which  adds  immensely  to  the 
value  of  the  property,  and  we  are  safe  in  predicting  that  in 
a  few  years  St.  George's  Bay  will  be  the  seat  of  extensive 
steel  and  iron  works.  The  property  has  been  bonded  to  an 
American  syndicate." — Ironmonger, 

The  Utilisatiox  of  Waste  Pickle. 

The  Corporation  of  West  Bromwich  have  been  discussing 
the  question  of  the  disposal  of  the  spent  "  pickle  "  from  the 
galvanising  works  of  Jlessrs.  Ash  and  Lacy.  An  application 
had  been  made  by  the  firm  to  mn  the  pickle  into  the  sewers, 
but  the  sewerage  committee  had  come  to  the  conclusion  that 
the  pickle,  in  its  raw  state,  was  very  injurious  both  to  brick 
and  iron  sewers.  The  committee  were  also  satisfied  that 
the  treatment  of  the  pickle  with  limestone  only  partially 
neutralised  the  acid,  but  did  not  precipitate  or  remove  iron 
from  the  liquid.  The  only  method  the  committee  had  seen  in 
use  was  the  mixing  of  a  quantity  of  milk  of  lime  with  the 
pickle,  which  was  said  to  neutralise  the  acid  and  precipitate 
the  iron.  The  committee  could  not  recommend  that 
Jlessrs.  Ash  and  Lacy  should  connect  with  the  sewers  at 
present,  but  proposed  that  they  should  fmnish  a  sample  of 
the  effluent  they  proposed  to  discharge  to  an  eminent  chemist, 
who  should  advise  as  to  the  results  of  a  process  to  which 
it  was  to  be  subjected  as  regarded  acid,  iron,  and  any  other 
ingi-edients  which  might  prove  prejudicial  or  injurious  to  the 
sewers.  The  council  agreed  with  the  conclusions  of  the 
committee.  Proceedings  are  to  be  taken  against  a  Wolver- 
hampton finn  of  galvanisers  for  tuniiug  sulphuric  acid  into 
the  borough  sewers. — Chemist  and  Druggist, 

The  Maxifactlre  of  Picric  Acid  at  Eeddkh. 

The  magistrates  have  decided  to  grant  the  application  of 
Jlessrs.  Charles  Lowe  and  Co.  to  be  permitted  to  manu- 
facture picric  acid  at  their  works  on  condition  that  a  lock-up 
shed  should  be  erected  expressly  for  the  purpose  of  storing 
the  red  lead,  the  key  to  be  kept  by  some  responsible  person. 
Mr.  Yates,  on  behalf  of  Jlr.  Lowe,  at-sented  to  the  condition 
imposed. — Chemist  and  Druggist, 

The  Russlax  Petroleum  Trade. 

A  St.  Petersburg  correspondent  says  that  the  Russian 
petroleum  trade  is  assuming  vaster  proportions  every  year, 
and  the  total  exportation  of  naphtha  from  the  Black  Sea 
and  overland  amounted  last  vear  to  nearly  35,000,000  ponds, 
as  against  19,000,000  in  1887,  and  15,000,000  in  1886. 
Russian  petroleum  now  finds  favour  in  many  markets  which 
were  fonnerly  exclusively  supplied  with  American  products, 
and,  it  is  stated,  the  sales  of  the  Russo-German  Naphtha 
Company  rose  last  year  to  541,500  centners,  as  against 
323,000  centners  in  1887.  During  the  first  quarter  of  the 
present  year  Italy  imported  35,715  double  centners  of 
Russian  oil,  or  fully  18,000  double  centners  more  than 
during  the  corresponding  period  of  1888. — Ironmonger, 

I^•DlGO-GROw^^•G  ix  the  Uxited  States. 

Efforts  are  being  made,  says  the  O.  P.  i:  D.  Beporter, 
to  again  interest  South  Carolina  planters  and  capitalists  in 
the  cultivation  and  manufacture  of  indigo,  which  was  an 
important  article  of  commerce  in  the  Southern  States  before 
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CiTvnt  Krilain'!!  relations  with  the  American  coloiiii's  wore 
M-vi-ri'il.  Tho  imliisty  Ihi-n  thrived  hcciiiKi'  tlie  Southern 
niiMmfai'liiivrs  weiv  f;lviii  ii  lioiiiily  (if  ful.  on  ivii y  11). 
pill  ui>iiii  ilie  niiirkit  ;  bill  the  sul)sc(|iuiit  civil  sliiffs  sicni 
to  hiivi'  ilisi'onni^'iil  tlu'  I'Diiliiinatiiin  of  i-xtiMisive  indipi 
opiT.itions,  and  sinci*  then  tlu'  cultivation  has  hccn  continctl 
princi|uilly  to  I'loiida,  where  the  plant  prows  hixuiiantly, 
iind  H-hcre  the  dyein;.'  material  is  still  prepaieil  on  a  small 
scale  for  liK'al  nse.  ( 'imesponileiuc  lias  passed  lietween 
|>artics  in  Cicorpa  anil  St.  I'aiil  relative  to  the  advisaliility 
of  ri'viviii);  the  industry  in  the  South,  and  sinni'  tipnres  have 
heeii  presented  which  pive  a  plowinpr  aeeoinil  of  prospective 
profits.  The  pnictical  details  to  govern  the  new  scheme 
come  fnnn  an  cx-nniiiaper  of  two  iiKlipo  factories  in  the 
Kast  Indies,  who  is  now  in  the  States,  and  desires  to  co- 
opi-nite  ill  sucli  an  undertaking. 


AlSTUI.VX     rKTROI.KlM     WkI.I.S. 

The  .success  of  the  |ictroleinn  horlnps  in  Galicia  arc 
indicative  soon  that  the  Anstro-Hunpaiian  Kinpire  will  he 
totally  independent  of  a  forcif;n  supply  of  oil.  Foinietly 
there  was  ii  tendency  to  speak  slifjlitiufily  of  Galieian  oil 
dcjiosits  owinp  to  the  fact  that  a  lai'pe  proportion  of  the 
wells  were  dnp  hy  hand.  Of  late  years  the  .\meiican 
nietlio<l  of  drilliii);  has  been  introduced,  and  many  Galicians 
have  become  aceomplisheil  drillers.  In  the  Ijodyiia  district 
wells  of  a  protitable  character  lunf  been  bored,  (iaiiciaii 
wells  have  not  the  copiousness  of  liussian,  but  a  readier 
market  exists  for  the  oil,  and  the  demand  for  Lodyna 
petroleum  is  such  that  it  is  sold  at  a  hijjh  rate  long  in 
advance  of  iippeariiifT  on  the  surface.  The  oil  belt  of 
Lodyna  is  five  miles  lonj;  and  inteiseetcd  by  a  railway, 
tluTcby  enabliiif;  the  oil  to  be  sent  to  tlie  retinerics  at  a 
trilling  expense.  A  few  years  apo  all  the  retinerics  in 
Galicia  diil  not  jiroducc  1,000,000  gallons  of  retiiied  oil, 
hut  now  their  production  exceeds  fi. 000, 000  jxallons.  The 
.Vuslrian  Government  takes  great  interest  in  the  dc\'elop- 
mi'Ut  of  the  petroleum  industry,  and  has  adopted  a 
protective  jiolicy  whit'h  has  already  succi-eded  in  establish- 
ing the  (ialieian  oil  trade  on  a  firm  basis.  In  couscipienec 
of  this  anil  of  such  successes  as  the  recent  borings  at  I/odymi, 
where  wells  have  been  struck  giving  a  proiit  of  .jOO  or 
GOO  per  cent.,  the  fimmeial  and  commercial  world  in  Austria 
ha.s  been  dce]>ly  moved,  and  i>etroh'um  has  caused  much 
cxcitenieiit. — Einjiutfritnj  and  Miniinj  Journal, 


Thk  Kotii  vmstead  Trust. 

Sir  J.  Ii.  I.awes,  Hart.,  ha\ing  endowed  the  Rothamstead 
.\grienllural  Experimental  Station  with  the  sum  of  100,000/., 
for  the  purpose  of  carrying  (Ui  the  investigations  after  his 
death,  has  now  appointeil  the  trustees,  who  met  at  Kotham- 
steail  and  electe<l  the  following  oiheers  : — Dr.  John  I'^vaus 
(treasurer  to  the  Hoyal  Society),  chairman;  .Sir  ,Iohn 
Thorold,  deputy  chairman  ;  Dr.  Hugo  Jliiller,  treasurer ; 
anil  Mr.  Herbert  Cox,  secretary.  The  trustees  were  con- 
ducted over  the  experiments  by  Sir  ,1.  I!.  Ijawes  and 
Mr.  t'.  H.  Lawcs,  and  afterwards  discussed  the  steps  to 
he  taken  for  working  the  trust. — Standard. 


Pi.ATiNii  WITH  Cobalt. 

Among  the  oxliibits  at  the  lloyal  Society's  soiree  on 
Wednesday,  .June  19tli,  were  fine  samides  of  jilating  with 
metallic  cobalt,  done  at  the  Technical  College  at  Finsburv. 
The  cobalt  has  a  better  eolom-  than  nickel,  can  be  applied 
to  any  of  the  common  metals  and  to  steel,  and  does  not 
flake  from  to  which  it  has  been  applied. — Standard. 


HEGULATIONS  FOR  WITHDRAW. \L  OF 
ALCOHOL  FROM  JSOSI)  FOR  SCIF.\TIF1C 
ITRFOSES  Oil  FOR  THE  USE  OF  THE 
VyiTKU  STATES. 

Inlrrnal  Rrrrnur  Manual,  1888,  280. 

Section  ;!'J07  of  the  lievised  Statutes,  as  amended  by  Act 
of  .May  :!,  1878,  ]u-ovides  that  the  Secretary  of  the  Treasury 
is  autiiorised  to  gi-ant  |)ermits  to  seieiniiie  institutions  or 
colleges  of  learning  to  withdraw  alcohol  in  sjiecificd 
ipiautities  from  boiul  withiint  payment  of  the  interiuil 
revemie  tax  on  the  same  (average,  I'TOdols.  per  I'nited 
States  gallon  of  231  cub.  in.,  of  '.I.')  per  cent,  strength 
absolute  alcohol),  or  on  the  spirits  from  which  the  alcohol 
has  been  distilled,  for  the  sole  purpose  of  preserving 
specimens  of  anatomy,  physiology,  or  natural  history 
belonging  to  such  institution,  or  for  use  in  its  chemical 
laboratory. 

Alcohol  may  be  withdrawn  from  bond  under  the  above 
provisions  of  law,  on  application  of  the  president  or 
curator  of  the  institution  in  which  the  same  is  to  he  used, 
to  the  Secretary  of  the  Treasury,  transmitted  through  the 
collector  of  internal  revenue  of  the  district  in  which  the 
alcohol  is  located. 

For  full  instructions  in  regard  to  this  subject,  and  also 
as  to  the  withdrawal  of  distilled  spirits  from  warehouse  free 
of  tax  for  the  use  of  the  Unitcil  States,  see  [Treasury] 
Department  Circular,  No.  2,  dated  .lanuary  2,  1886,  and 
Treasury  Department  Circular  dated  March  26,  188'J. 


Di  TV  Frkk  Spirits  for  Scikntific  Usk. 

The  kinds  and  iiuantities  of  spirits  withdrawn  for.seicntific 
I    purposes  and   for  the  use  of   the  I'nitcd  States,  free  of   tax, 
I   extracted   from    the    report    of    Commissioner    of    Internal 
i;e\enue  1888,  arc  given  in  the  following  table: — 


Class  of  Spirit  Withdrawn. 


Year  ended  30th  June. 


1887. 


1888. 


AViiisIiy.  Bourbon. 

„       Kyc 

.\lcohol 

Cologne  spirits.... 


U.S. Gallons.   U. 
■Kfi 


S.  Gallons. 
6.31 


Total  quaiUil  V 


720 

8.5 1 

18  073 

21,271 

1,373 

2,S58 

The  different  colleges  and  schools,  especially  those  of 
medicine,  are  availing  themselves  more  and  more  of  the 
provisions  of  the  law  and  regulations,  while  on  the  other 
hand,  the  manufacturing  druggists  are  using  less  grain 
alcohol  for  their  extractions  every  year.  The  emi)loyment 
of  a  refined  wood  alcohol  is  increasing  among  the  latter, 
where  the  extrtiction  of  the  drug  by  alcohol  is  only  a  step  in 
the  manufacture. 
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THE  IMPORTS  AND  EXPORTS  OF  DRUGS  AND  CHEMICALS. 

Imports  (QrAKTiTiEs). 


Principal  Articles. 


1884. 


18S5. 


Alliali 

Brimstone . 


Cwt. 


DruKs : 

Bark,  Peruvian  , 


Opium 


Dyeing  or  tanning  stuffs  : 
Bark 


Cochineal,  granilla,  and  dust 

Cutch  and  i?ambier 

Dyes  obtained  from  coal  tar 

Indigo 

Madder,  madder  root,  garancinc,  and  munjcet  . 

Safflower 

Shumacli   ' 

Valonia 


.       Lb. 
.     Cwt. 

.  Tons 
.  Value  £ 
.     Cwt. 


Dye-woods : 
Logwood. 


TJnenumerated . 


Galls. 


Tons 


Cwt. 


Gum : 

Arabic. 


Kowrie 

Lac,  seed,  shell,  stick,  and  dye  . 

Of  other  sorts 

Isinglass 

Oil: 


Train  or  blubber,  and  sperm 

Animal 

Cocoa-nut 

Olive 

Palm 

Seed 

Turpentine 

Chemical,  essential,  and  perfumed  . 

Paraffin 

Petroleum 

Quicksilver 

Rosin 


Tuns 
.    Cwt. 

Tuns 
.  Cwt. 
.  Tons 
.  Cwt. 
.  Lb. 
.  Gallon 


Lb. 
Cwt. 


66,803 
7i7,.308 

105,791 
490,075 

433,136 

14,766 

32,219 

554,880 

104,423 

23,208 

1,794 

11,704 

34,447 

68,626 
22,929 
37,307 

57,529 
62,378 
112,479 
98,232 
8,356 

17,489 

95,811 

244,399 

17,213 

841,012 

12,528 

4(;2,639 

795,043 

175,203 

52,675,789 

4,4f7,74S 

1,475,953 


68,503  78,154 

720,048  636,396 


128,104 
710,099 

356,828 
14,228 
26,312 

487,459 
94,314 
24,721 
715 
11,157 
29,487 

68,549 
26,991 
83,268 

93,532 

82.?66 

119,511 

104,889 

6,412 

18,380 

121,498 

185,406 

24,227 

905,4S9 

12,940 

308  323 

805,597 

232,667 

73.873,641 

4,136,519 

1,. 322,354 


145,367 
521,124 

390,738 
14,941 
28,352 

509,750 
85,308 
21,395 
1,394 
13,083 
34,227 

55.598 
22,466 
36,222 

75,591 

44,724 

107,261 

88,317 

5,952 

15,831 

113,482 

156,775 

20,r>C4 

1,004,419 

10,315 

294,151 

813,405 

273,847 

71,125,736 

4,422,478 

1.168,555 


1887. 


1888. 


64,753 
661,158 

143,177 
654122 

3-46,566 
10,089 
27,361 

642,806 
76,700 
10,347 
710 
13.038 
29,678 

48,720 
24,807 
26,164 

46,405 

65,144 

110,778 

101,835 

7,023 

17,698 

140.467 

180,792 

20,789 

968,227 

15,508 

359,202 

973,557 

327,110 

77,390,435 

4,590,907 

1,088.121 


56,793 
773,480 

1«,820 
687..!63 

339,691 
7,674 
28,643 
668.962 
78,123 
14.204 
1.623 
12,050 
31,871 

62,306 
17,232 
36,944 

77,728 

66,000 

10.3,183 

110,694 

6,824 

16,871 

120,283 

194,025 

18,5-35 

953.799 

16,267 

359,070 

936.946 

348,019 

94,401,285 

6,533,110 

1,310,425 


Imports  (Values). 


Principal  Articles. 


1885. 


1886. 


1887. 


1888. 


Alkali 

Brimstone 

Drugs ; 

Bark,  Peruvian 

Opium 

Uncnumeratcd 


£ 
70,175 


19:^,094 


£ 
53,841 


183,873 


905,199      I         874,.332 
341,371       I  456,134 

786,506      I         789,822 


£ 
55,828 

157,919 

801  ,.353 
307,066 
669,979 


£ 
46.847 

167,188 

661,682 
422,920 
646,165 


£ 
60,687 

173,425 

651,668 
365,r,18 
888,241 
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Impokts  (Values) — conltnued. 


Principal  Articles. 


Dyt'inx  or  tanning  stuffs : 
Bark 


Cochinciit,  Rranilln,  und  dust 

C'utcti  uiid  Kamliier 

Dyes  obtained  from  coal  tar 

IndJKo 

MaiUlor,  madder  root,  gnrancine,  and  niunjoot. 

Suflloircr 

Shumach 

Vnloiiin 

Substances  and  extracts  imenumenitod 


Dycwoods : 
Logwood  . 


Unenumeruted  . 


Galls. 


Oum: 
Arabic. 


Kowrie 

Lac,  seed,  shell,  stick,  and  die. 

Of  other  sorts 

Isinglass 

Oil: 


Train  or  blubber,  and  sperm 

Animal 

Cocoa-nut 

OUvc 

Palm 

Seed 

Turpentine 

Chemical,  essentia],  and  perfumed  . 

Paraffin 

Petroleum 

Quicksilver 


1884. 


liW.845 

84,081 

821,018 

554,880 

2,483,031 

31,070 

7.111!) 

166,ti31 

621,021 

7!tl,Rnt 

384,060 

147,203 

87,413 

174,102 
182.(5113 
462,372 
321,608 
120,500 

•  630,8(15 
]94,ia6 
3ilG,288 
715,il(M 

1,408,753 
388.148 
660,533 
210,241 
348,753 

1,711,313 
333,518 


1885. 


147.042 

85,380 

563,665 

487,U9 

2,119,840 

36,858 

2,907 

102,951 

•t66,112 

7.52.269 

374,373 
167,153 
118,<,108 

826,908 
268.244 
.3,83,102 
300,069 
88,379 

620,412 
229,971 
276,224 
981  ..318 

1,217,816 
308.130 
.387,927 
183,488 
414,020 

2,289.525 
326,969 


1886. 


1887. 


£ 
173,079 

96,683 

654,218 

509,750 

1,907,555 

26,812 

5,934 

178,4<U 

483,011 

«98,70."i 

290,714 

125,177 

98,036 

29.5,464 
133,066 

.305,856 

311.969 

80,307 

.361,917 
188,120 
214,346 
791,245 

1,050,459 
396,126 
391,870 
191 ,316 
421,622 

2,001,276 
369,779 


£ 

147,107 

02,760 

661„597 

542,806 

1,673,007 

24,177 

8,122 

166,720 

42 1,674 

737,701 

265,2-13 

149,772 

72.212 

21.3,477 
170,462 
287,618 
374,217 
101.033 

373,275 
246.060 
248,218 
758,348 
943,126 
374,120 
472,016 
215,882 
451,728 
2,10.3,699 
439,208 


1888. 


£ 

131,976 

60,272 

705,779 

068,962 

1,708,2.32 

18,997 

0.283 

135,410 

465,041 

799,828 

366,131 
00,030 
105,183 

312,493 
177.822 
271,406 
380,293 
87,156 

323,680 
226,835 
245,867 
672,614 
946,896 
412,438 
617,901 
194,700 
448,234 
2,605,698 
616,499 


Exports  (Quaxtities). 


Principal  .Vrticles. 

1881. 

1885. 

1886. 

1887. 

1888. 

Alkali 

Cwt. 

6,562,400 

6-1,212 
476,438 

6,661,800 

66,293 

402,112 

6,242,800 
70,670 
426,904 

6,161,900 
75,098 
462,761 

6,343.000 

Oil,  seed 

Tons 

78,008 

Soap 

Cwt, 

499,868 

Exports  (Values). 


Principal  Articles. 


1884. 


1886. 


1886. 


1887. 


1888. 


Alkali 

Chemical  products  or  preparations  {tee  also)  Dyc-stufTs  . 

Dye-stuffs 

Medicines,  drugs,  and  medicinal  preparations 

Oil,  seed 

Soap 


£ 

2,089,609 

1,403,794 
689,230 
893,184 

1,466,014 
647,613 


£ 
1,95.5,790 

1,448,817 
496,757 
842,726 

1,5*4,747 
472,438 


£ 

1,788,078 

1,4!)2,574 
483,4«6 
814,213 

1,502,346 
446,710 


£ 

1.7-42,771 

1,692.651 
499,261 
869,083 

1,587,646 
452,244 


£ 

1,6.38,770 

1,931,901 
468,767 
932,154 

1,593,912 
488,399 
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Exports  of  Foreign  and  Colonial  Produce  (Quantities). 


Frincipal  Ailicles. 


1885. 


1886. 


1887. 


1888. 


DruRs: 

Bark,  Penirian Cwt. 

Opium Lb. 

Dyeing  or  tanning  stuffs : 

Cocliineal Cwt. 

Cutcli  and  gambier Tons 

Indigo Cwt. 

Ucenumerated „ 

Dye-woods :  IjOgwood  and  all  other  sorts Tons 

Gum: 

Arabic Cwt. 

Kowrie „ 

Lac,  seed,  shell,  stick,  and  dye » 

Of  other  sorts , 

QuieksilTer Lb. 


102,9.38 

112.440 

117,991 

131,379 

123,792 

4n,577 

425,196 

368,107 

353.137 

535,.397 

11,292 

12,260 

11,303 

8,114 

6,168 

ll.OtW 

8,995 

10.193 

9,631 

9,379 

70.771) 

70,626 

54,081 

63,085 

51,12.<> 

84,933 

71,119 

09,125 

74,482 

83,838 

6,793 

7,180 

S,31i5 

7,607 

5.102 

39,237 

50,858 

43,319 

42,122 

44,915 

27,178 

19,612 

25,184 

17,574 

19,023 

62.056 

7.3,152 

72,197 

67,678 

73,577 

56,015 

57,030 

52,080 

56.923 

59,287 

3,934,616 

3,661,683 

4,956,020 

4,685,678 

3,534,907 

Exports  of  Foreign  and  Colokiai,  Produce  (Values). 


Principal  Articles. 


1886. 


1887. 


1888. 


£ 
216,740 

679,331! 
371,225 
434,174 

64,431 

292,749 

1,708,150 

130,074 

47,994 

128,243 
80.211 
236.375 
179.897 

274.76S 
107.255 
616.966 
285.817 

£ 
243,  WO 

621,511 
2i;9»72 
379,605 

81,807 

206,161 

1,543.578 

109,958 

48,677 

186,591 

563*4 

■241,058 

193,624 

168,692 
132,877 
547,027 
287,208 

£ 
150,178 

547,794 
215368 
36338 

76.749 

256.007 

1,170,209 

91,021 

52.995 

174,180 

74,357 

208,268 

177,271 

138,270 
110,604 
511,785 
414,687 

284,192 

481  .«i6 
240,808 
384,740 

51,713 

2S1.457 

1,178,879 

103,870 

48,845 

168,373 

67,738 

179,4S4 

195,761 

117,287 
114,653 
506,699 
439386 

£ 
303125 

Drugs: 

313,913 

331,475 

366,566 

Dyeing  or  tanning  stuffs : 

36,263 

249,710 

1,084,000 

142,960 

47,751 

Gum  : 

192,293 

55,021 

200,637 

192,881 

Oil: 

158,0-29 

Olive                              

118,554 

Palm                        

662.297 

367.572 

— Chemist  and  Druggist. 
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BOARV  OF  TRADE  RETURNS. 

StraOCARY   OF   iMrORTS. 


Month  ended  SIst  May. 


MetitU 

Chemicals, djcstulTsi.nnil  tiinnin.s  iim-  ' 
teruUs  


Oils. 


Raw    nintcrials    for    non-U.*xlilo    in* 
diistries 


£ 

2,019,775 

«3«,745 
457,561 


l,(i9t,07r. 

810,6«2 
438,609 


2,690,993  3.293,306 


Total  Vttliio  of  nil  iiuiK)rts  . 


30,370,77 


31,802,437 


SiMMAKY  OP  Exports. 


Slonth  ended  Slst  May. 


1888. 


1889. 


Metola  (other  than  mnchincr}] {  3,320,494 

Chemicals  and  medicines '  637,899 

Miscellaneous  articles I  2,727,509 

Total  value  of  all  csport* 19,276,225 


£ 
3,620,679 


097,892 
2,812,.3S6 


20,335,738 


Imports  of  Metals. 


Month  ended  Slst  May. 


1888. 


Copper  ore 

„       regulus  and  precipitate 

„      unwroiight  and  part  wrought 

Iron  and  steel : — 
Iron  ore 

„    bar,  angle,  bolt,  and  rod  

Steel,  unwrought 

Load,  pig  and  sheet 

Pyrites  of  iron  or  copper 

Quicksilver 

Tin  

Zinc   

Other  metals 

Total  value  of  metals. , 


e 

93,093 
434,089 
377,272 

194,436 

46,777 

8,418 

121,309 

101,484 

30,480 

286,254 

116,983 

205,580 


2,019,775 


83,762 
230,127 
151,106 

25l!,100 
61,109 
10,407 

165,222 
95,6.38 
14,204 

222,703 
50,061 

349333 


1,694,076 


Impokth  of  C'HKjncAi.s. 


Month  ouded  Slst  May. 

1888. 

1889. 

Alkali 

£ 
4,010 

17,005 

17,281 

140,785 

1,069 

49,301 

23,(li;i 

2i;.i;74 

1,317 

60,732 

1.701 

12.'),812 

28,606 

20,906 

111,760 

3  612 

Bark  (for  tAnnors'  or  dyei-s'  use) 

Brimstone 

Chemical  products  unenumeratcd  — 

30,771 

12,737 

114,084 

3,372 

Cutch  and  ganibior 

■W,3G7 

Dyes  (ciial  tar)  :  — 

20,102 

AliiyiriiiL' 

29,092 

Other  coal  tar  dyes 

Indigo 

1.989 
59,'*91 

Madder,  garanciue,  iitul  nmnjt'et 

1,758 
177,942 

Nitrate  of  potash 

20,622 

Valonia 

47,292 
207,598 

Other  articles 

Total  value  of  chemicals 

630,745 

810,562 

Imports  of  Oils. 


Cocoaiuit 

Olive 

Palm 

Petroleum 

Seed  of  all  kinds 

Train,  blubber,  and  sperm  , 

Turpentine 

Other  articles 

Total  value  of  oils..., 


£ 
25,117 

£ 
2,632 

101,672 

66,017 

61,132 

87,934 

134,899 

134,025 

48,124 

40,838 

22,991 

36,802 

2,038 

6,122 

01,688 

63,639 

467,561 

438,509 

Imports  op  Raw  Materials  for  Non-Te.vtile 
Industries. 


Month  ended  Slst  May. 


1888. 


Bark,  Peruvian 

Bristles 

Caoutchouc . . . . 
Giun  arabic... 


£ 

77,588 

£ 
34,846 

27,309 

,38,668 

140,257 

16.1,626 

36,417 

21,312 

D   2 
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Imports  of  Kaw  Materials  for  Non-Textile 
Industries — continued. 

Month  ended  31st  May. 


Gum,  lac,  seed,  shell,  &c 

Gutta-percha 

Hides,  raw,  dry 

„        „     wet 

Ivory,  teeth,  &c 

Manures,  guano 

„         bones 

Paraffin 

Paper  materials : — 
Linen  and  cotton  rags 

Esparto  and  other  fibres 

Pulp  of  wood 

Bosin 

Tallow  and  stearine 

Tar 

Wood  and  timber;— 
Hewn  

Sawn,  split,  planed,  &c 

Staves 

Mahogany •- 

Other  articles 

Total  value  of  raw  materials  for  ) 
non-textile  industries j 


£ 
32,443 

25,462 

232,376 

108,707 

23,598 

13,115 

23,196 

37,262 

4li,249 
65,057 
64,992 
15,4S3 
89,792 
1,746 

310,665 

407,M5 

52,635 

39,523 

813.886 

2,690,998 


£ 

21,039 

43,456 

182,792 

120,591 

9,293 

11,745 

20,008 

36,098 

3.5,292 
93,670 
55,186 
19,130 
190,901 
1,552 

450,896 
837,254 
70,441 
34.S15 
802,996 


3,293,306 


Besides  the  above,  druss  to  the  value  of  69,818^  were  imported 
during  the  month,  as  against  67,001i.  in  1888. 


Exports  op  Metals  other  than  Machinery. 


Capper,  un\vrought 

„      wrought 

„      mixed  or  yellow  metal  . . . 

Hardware  and  cutlery 

Iron  and  steel 

Lead 

Plate  and  plated  and  gilt  wares  . . 

Telegraphic  wires,  ,ic 

Tin 

Zinc 

Other  articles 

Total  value  of  metals 


Month  ended  31st  May. 


18S8. 


£ 

66,904 

33,080 


1889. 


£ 

142,194 


74,296 


29,384 

43,676 

282,600 

250,195 

2,460,959 

2,679,585 

91,202 

110,019 

30,958 

34,828 

67,905 

86,926 

69,024 

54,365 

6,759 

15,292 

143,061 

185,625 

3,320,494 

3,620,679 

Exports  op  Chemicals. 


Month  ended  31st  May. 


1888. 


1889. 


Alkali 

Bleaching  materials 

Manures  (chemical) 

Medicines 

Other  articles 

Total  value  of  chemicals 


£ 

101,219 

49,079 
146,836 

88,647 
193.118 


637,899 


£ 
132,942 

60,962 
163,208 

93,283 
257,437 


697,892 


Exports  of  Miscellaneous  Articles.* 


Month  ended  31st  May. 


1888. 


Gunpowder 

Candles 

Caoutchouc  manufactures 

Cement 

Earthenware  and  porcelain 

Red  pottery  and  stoneware  .... 
Glass,  plate 

flint 

„       bottles   

other  kinds 

Leather,  unwrought 

„       wrought  

Seed  oil 

Oil  and  floor  cloth 

Painters'  colours  and  materials. 

Paper  of  all  kinds 

Rags  {for  paper) 

Soap 


Total  value   of  miscellaneous') 
articles  exported  j 


£ 

38,522 

16,987 

94,300 

116,070 

186,981 

9,321 

21,644 

24,236 

34,827 

14,296 

120,403 

25,347 

150,413 

60,300 

l.'il,469 

153,321 

36,935 

47,114 


2,727,669 


£ 

30,182 

17,069 

93,014 

125,782 

184,909 

18,614 

20,923 

23,005 

49,239 

12,447 

116,495 

27,.365 

154,149 

82,664 

137,910 

134,784 

41,171 

42,017 


2,812,386 


•  Only  articles  o!  chemical  interest  are  given  in  this  table^  hence 
the  items  and  total  do  not  agree. 


STATISTICS. 

Mineral  Production  of  Canada  in   1888. 

Throufili  the  courtesy  of  Mr.  E.  Coste,  in  eharf-e  of 
Mineral  Statistics  Divi.'iiou  of  the  Geological  Survey  of 
C'auada,  we  are  enabled  to  give  lierewith  a  statement  of  the 
mineral  production  of  Canada  in  1888. 

These  figures  show  noniinally  a  considerable  increase  in  the 
value  of  Canadian  miueial  products  from  1'2,959,073  dols.  in 
1887  to  16,500,000  dols.  in  1888;  but  ill  reality  1,847,102  dols. 
of  this  increase  is  in  a  miscellaneous  item  not  included  in 
last  year's  returns. 


Juno  29. 1889.]       THE  JOURNAL  OF  THE  SOCIETY  OF  GHEMIC.iL  INDUSTRY. 


491 


The  eliic'f  items  show  but  little  iraproremeiit.  Of  asbestos, 
the  proilui-tioii  (Ireliiieil  Ififl  tons;  Ihiit  of  huihlinj;  stone 
iiiereaseil  neiiilv  IB  1.000  iiitiii-  vuiils.  The  i>io(liiclion  of 
eeiiieiit  has  ileeiiiieil  19,000  barrels,  ami  is  very  small,  wliiuh 
is  rather  surprisiii);,  for  C'aiuida  eoutaiiis  some  very  pood 
cement  roek. 

The  coal  priMhution  has  iuoreased  from  2,308,011  net  Ions 
in  1HH7  to  2,Gj8,l:H  Ions  in  188H.  And  tlu>  output  of  coke, 
which  is  still  very  small,  increased  from  ;I2, 000  to  45,000  Ions. 
These  features  arc  encouraf;lnj;,  thou;;li,  consiilcriufx  the 
mapuiticent  coal  deposits  of  Nova  Soolia,  are  but  a  very 
small  part  of  what  they  should  be. 

Copper  naturally  felt  the  boom  in  the  market,  and  in- 
creased from  3,260,424  pounds  in  1887  to  j, 562, 864  pounds 
iu  1888. 

The  production  of  gold  has  decliued  nuire  than  3,000 
ounces,  and  silver  has  scarcely  increased. 

The  production  of  lead  in  ore  has  increased  from  about 
100  Ions  to  337  Ions  ;  a  ridiculously  small  amount,  but  one 
which  will  probably  be  increased  hereafter  by  silver  lead 
mines  in  British  Columbia. 

The  production  of  sulphuric  acid  has  increased  Ij  million 
pounds. 

On  the  whole,  this  siuumary  shows  that  Canada  still  laps 
far  behind  in  the  Industrial  race,  notwillistandinf;  its  rich 
natural  resources,  which  are  very  little  known  outside  of  or 
even  iti  Canada,  and  c(tmparati\'cly  very  little  enterprise  is 
shown  in  Canada  in  tluir  development. 

Mexico,  on  our  southern  Ixuder,  is  developing  its  natural 
resources  with  nnich  prcatcr  cnertry  than  Canada,  and  is 
altnicting  the  capital  that  naturally  wouM  po  north  wi're 
attentiou  directed  to  the  natural  resources  of  the  country, 
and  were  inducements  offered  for  its  investment  there. 


Thk  Mixkuvi.  I'liooicTiox  OF  Ca.nad.v  in   1888. 


Name  of  Product. 


Quantity.'  Value.' 


Antimony  or«  (exports) .       Tons 

Arsenic „ 

Asbestos^ „ 

•Bricks Thousands 

•Building  stone Cubic  Yds. 

Cement Bands 

•Charcoal Bushels 

Coal Tons 

Coke' 

Copper' Lbs. 

•Fertilisers Tons 

•Glass 

Gold« Oz. 

Granite Tons 

Om|)liit« ., 

Grindstones ,, 


352 

Dols. 
6,894 

30 

1,200 

4,401 

255,007 

165.2«5 

1,0.33,721 

S87,1M 

581,107 

60,668 

35,503 

233,618 

15,703 

2,658.1*4 

6,260.832 

45,373 

134,181 

5,562,864 

667,543 

518 

21,000 

.. 

150,000 

58,057 

1,058,010 

10,172 

6.%8tfi 

150 

1.200 

4.031; 

42,159 

•  Some  returns  yet  to  be  received. 

'  Quantity  marketed,  except  when  otherwise  specified.  The  tons 
are  of  2.000  pounds. 

'  Market  value,  less  charges  of  transport  from  point  of  production. 

'  There  was  no  production  from  Ontario  this  year,  but  there  was 
an  increase  of  1H5  tons  from  the  mines  of  the  Eastern  townships. 

*  Oven  coke;  all  the  production  of  Nova  Scotiu. 

'  Copper  contents  of  Capellon  ores  at  12  cents  per  pound  at  the 
mine. 

6  Nova  Scotia  gold  is  calculated  ut  10"50  dols.  per  ounce,  and  that 
from  British  Columbia  at  17  dols. 


The  Mineral  Produotion  op  Canada  in  1888 — 
continued. 


Name  of  Product. 


Quantity. 


Gypsum' Tons 

•  1  roll  •* „ 

Iron  ore „ 

Lead  (fine,  contained  in 
ore) Lbs. 

•Limn Bushels 

Limestone  for  iroti  finx..        Tons 

Jljmiranese  ore' „ 

•  Marble  and  serpentine  . .  „ 

.Mica Lbs. 

Minend  paints Tons 

Mineral  water Gals. 

Miscellaneous  clay  products 

Petroleum  "> Barrels 

Phosphate  " Tons 

Pi)?  iron „ 

Platinum Oz. 

Pyrites Tons 

Salt 

Sand  and  gravel  (exports)         „ 

.Silver  i^' 

Slate Tons 

Soapstone „ 

Steel 

Sulphuric  Bcid Lbs. 

Tiles Thousands 

Whiting Tons 

Estimated  value  of  mineral  products 
not  returned  (principally  rolled 
iron  and  glass) 

Total 


Value. 


175,887 

Dols. 
170.303 

40,062 

1.442,974 

41,110 

139,393 

674,600 

27,472 

2,213,464 

339,541 

15,577 

14,742 

1,782 

47,213 

213 

8,110 

29,035 

.10,207 

1,407 

11,750 

124,850 

11,456 

350,370 

6i)5,201 

716.057 

22,485 

242,285 

18,101 

226,443 

1,200 

4,800 

61,764 

232,938 

41,581 

143.8W 

280,020 

38.398 

368,396 

5,314 

90,689 

140 

280 

9,508 

470,819 

7,M;3,210 

97,765 

7,518 

114.037 

200 

240 

•• 

1,847,102 

16.500,000 

*  Some  returns  yefc  to  be  received. 

^  Production  of  New  Brunswick  and  Ontario,  plus  Nova  Scotia 
exports. 

<*  Tliis  includes  foiu"  rolling  mills,  one  forge  and  the  Londonderry 
Iron  Works.     Returns  bave  not  yet  been  received  from  six  siniiUr 
works,  thus  rendering  the  statement  very  ineonipletx^.    The  totnl 
niannftictures  of  iron  will,  however,  be  much  hii^er  than  those  of 
last  year. 
'-•  Ne^  Brunswick  production  plus  Nova  Si3otia  exports. 
"*  Theso  fifcures  are  calculated  from  the  inspection  returns  at  100 
pillons  crude  for  38  f?allons  rt*(ined  oil,  and  are  computed  at  l'o:i 
dols.  per  barrol  of  35  imperial  piUons.    The  barrel  of  refined  oil 
inspected  was  assumed  to  be  42  inipci-ial  gallons. 
*'  Direct  returns.    The  produclinu  is  divided  as  follows  :— 

Ottawa  Counly  mines,  20,;i[)(i  tons;  Ontario  mines,  2,089  tons; 

total.  22,  t.s.1. 
The  exports  as  per  Customs  Department  returns  were  1S.776 
tons,  valued  at  2US,f;oit  dols. 
'=*  Exports  plus  silver  contained  iri  Capclton  ores. 

— Enyincering  ami  Mining  Journal. 


Increased  Consumption  op  Coppeu. 

The  lower  price  of  copper  haf?  told  both  upon  the  supplies 
and  deliveries  to  the  trade  in  Knjrhirnl  and  Fiance  during 
May.  While  the  supplies  have  fallen,  the  deliveries  have 
veiy  niateriallv  increased,  and  tlie  stocks   are   less  hy  over 
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7,000  tons.     Messrs.  H.  R.  Merton  and  C'o.'s  statistics  give 
the  following  tigiwes  for  the  eiiiTent  vear  ; — 


Montli. 


Stoek.   P&"]Slb!  I  Supplies.    uv^S'es. 


Tons.    I       £  s.         Tons.    '     Tons. 
January 109,528  '      77  10  9,716  4,293 

February '     118,140  78  0  10.009  1,397 

March 1'2*,876  39  5  11,135  4,399 

April I      124,447  37  15  8,080  8,509 

May 117,120  41  0  6,837  13,864 

—Pal!  Mali  Gazette. 

Cost  of  Coai.  Productiox  ix  Gekmany  a^d  FRixcE. 

The  following  translation  from  L'Echo  des  Mines  et 
Metallurgie  gives  the  results  of  au  investigation  b_v 
M.  Amedee  ilarteau,  pulilishtd  in  the  Belgian  Moniteur 
des  Interests  Materiels,  of  the  comparative  cost  of  the  pro- 
duction of  coal  in  France  and  Gennauy  : — 

The  conclusion  from  this  coini)arisou  is  that  Germany 
profits  by  a  double  advantage  in  the  production  of  coal — 
first,  from  less  costly  manual  labour,  and  secondly,  from  the 
nature  of  the  beds,  which  permit  the  workmen  to  produce 
annually  much  more  than  the  French  workman,  this  second 
point  having  an  influence  over  the  former. 

The  extraction  of  coal  in  Germany,  which  only  amounted 
to  33,S96,400  tons  in  1872,  exceeded  58,000,000  tons  in 
1886,  for  a  value  of  300,720,000  marks.  The  price  jier 
ton  amounts,  therefore,  to  5'  18  marks,  while  it  was  o'25  in 
1880  and  8-88  in  1872.  For  lignite,  the  same  progress  is 
sceu.  From  9,018,000  tons  for  24,496,000  marks  in  1872, 
the  extraction  rose  in  1886  to  13,617,000  tons  for  40,270,000 
marks.  The  price  per  ton  fell  consequently  from  3-27  to 
2-58  marks.  The  total  extraction  of  fuel  in  Germauj'  in 
1886  amounted  to  about  73,500,000  tons,  with  a  value  of 
340,977,000  marks.  In  Germany  prices  were  6-50  francs 
for  coal  and  3 '25  francs  for  lignite,  against  12-83  francs  for 
coal  in  France,  or  100  per  cent,  above  the  German  price. 
Take,  first,  the  difference  of  annual  production  jier  man.  In 
1860  it  amounted  in  Germany  to  160  tons,  in  1870  to  229 
tons,  and  in  1886  to  290  tons,  or  130  tons  more  than  in  1860. 
Therefore,  about  250,000  men  were  employed  to  produce 
the  73,637,000  tons  of  coal  and  lignite  in  Germany  in  1886. 
This  makes,  in  round  numbers,  294J  tons  per  man  per  year. 
It  will  be  remarked  that  this  high  average  is  only  obtained 
thanks  to  lignite,  the  average  extraction  of  which  is  553  tons, 
while  for  coal  it  was  only  274  tons;  but  as  in  France  no 
distinction  is  made  in  the  kinds  of  fuel,  it  is  preferable  to 
calculate  on  the  total  production  rather  than  on  each  par- 
ticular branch.  The  a\ei-age  figure  of  production  per  man 
and  per  annum  for  coal  in  Germany  is  274  tons  ;  but  this 
fiiriire  in  the  mines  of  \\'est[)halia,  which  are  by  far  the 
most  considerable,  since  they  engage  more  than  100,000 
men,  is  287  tons — almost  the  general  average  for  the  whole. 

In  France  it  needed  109,426  men  in  1884  to  produce 
20,024,000  tons  of  coal,  or  about  190  tons  per  man  per 
jear. 

With  reference  to  wages,  tlie  following  are  the  particulars 
for  Germany  in  1886  : — 


Pi'oportiou 

of  Numbers  '       Annual 
for  each  Wages, 

kind. 


Avei-a^e 
Daily  Wases. 


Colliers 

Repairs,  &c 

Day  labourers 

Childrea 

Total  and  average . 


In  France  the  maximum  wages  is  4*  12  francs,  and  the 
average  wages  3 '83  francs,  the  aniuuil  average  being 
1,007 '5  francs  in  Germany  and  1,073  francs  in  France. 
It  will  be  seen  that  the  difference  is  65 '  50  francs  per  annum 
and  0*51  franc  per  day.  Taking  account  of  these  two 
elements  to  appreciate  the  difference  in  the  cost  of  manual 
labour  per  ton  of  fuel,  it  will  be  seen  that  in  Gemiany  a 
miner  produces  290  tons  per  annum  for  1,007  ■  5  francs,  and 
a  French  miner  190  tons  for  1,073  francs.  It  follows  that 
the  cost  of  manual  labour  per  ton  of  coal  extracted  is 
5  "65  francs  in  France,  against  3"  50  francs  in  Germany,  or 
an  advantage  of  2"  15  francs  per  ton  in  favour  of  the  latter 
country. 

The  principal  coal  basins  of  Germany,  those  of  the  Ruhr 
and  Silesia,  are  of  remarkable  regularity.  The  working  of  a 
series  of  beds  of  average  thickness  is  generally  possible 
without  gobbing,  and  almost  without  timbering.  There  are 
actually  reckoned  74  workable  beds,  only  considering  those 
as  such  which  have  a  thickness  of  more  than  50  centimetres 
(19'68  ins.),  fomiing  a  total  thickness  of  70  metres 
(230  ft.)  of  coal. — Enyiueering  and  Mining  Journal. 

QUICKSILVEK. 


IMPOETS. 

1889. 

1888. 

1887. 

1886. 

Mav 

Bottles. 
1.S37 

3G,S77 

Bottles. 
4,236 

48,8SS 

Bottles. 
4,200 

39,177 

Bottles. 
10  4.'i4J 

Jaiuiary — May  . 

40,635 

Exports. 

May  

January— May. 

6,299 
31,774 

11,918       ,         4,054 

22,269              24,4.-i2 

1 

5.536 
.33,340 

Average  Price: 
May 

£    ».   d. 

8    2    6 

£  s.    d. 
7    0    0 

£  s.  d. 
6  13    6 

£  s.    d. 

-Alex.  S.  Pickenng. 


Per  Cent. 
54 

Francs. 
1-14S 

Francs. 
3^80 

24 

•828 

2-77 

19 

•902 

2- 119 

3 

•460 

1-32 

100 

1,007^5 

3-32 

•  The  dates  friven  are  the  dates  of  the  Official  Journals  in  which 
acct'ptauces  of  the  Complete  Specifications  are  advertised.  Com- 
plete Spex^ifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Olfice  iraraediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— GENERAL  PLANT,  APPARATUS,  and 
MACHINERY. 

Applications. 

7987.  C.  Le  Fevre,  jun.  Carrying  off  superfluous  vapours 
from  furnaces  and  coppers.     May  14. 

8169.  Solv.ay  and  Co.  Multiple-acting  distilling  appa- 
ratus for  caustifying  liquors  and  separating  the  gases  there- 
from. Date  applied  for  under  Patents  Act,  1883,  sec.  103, 
19  October  1888,  being  date  of  application  in  Belgium. 

8173.  A.  Fryer.  Improvements  in  the  treatment  of 
solutions  or  liquids  for  the  purpose  of  concentration  or 
evaporation,  and  in  apparatus  therefor.     May  16. 

8184.  J.J.  Hicks.  Improvements  in  brewers'  and  other 
thermometers.     May  16. 

8252.  ,1.  J.  Bodmer  and  G.  R.  Bodmer.  Apparatus  for 
the  manufacture  of  compressed  blocks.     May  1 7. 
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83-»2.  G.  Olbcrg.     Rotntiiip  furnaces.     Mny  20. 

8596.  J.  G.  Chnpmaii.     See  Class  XVI. 

8687.  K.  F.  Varaldi.     Vnomim  |miiiiis.     May  2 1. 

873H.  J.  H.  Parkinson.  luiprovouK'nts  in  and  apparatus 
for  isulatiii;;  or  si'paratin<j  pisfs  of  (lifTt'rvnt  liipu*f_\i?ij; 
jKiinls,  wliieli  are  nieehanieallv  mixed.     .Mav  27. 

8872.  W.  h.  Wise.  —  From  Solvav  and  f'o..  Hilfriiini. 
.\pparatns  for  tlie  nu'tliodieal  and  continuous  ir-ealnient  of 
linlvernleiit  matters  by  Huiils.     .May  2S. 

8882.  W.  r.  lii-.mson  and  H.  \V.  X.lld.  .See  Class 
XVIII.— .\. 

8898.  W.  11.  Wri^'ht.     See  Class  II. 

8928.  K.  X.  Mnekay.— Krom  J.  Haxler  and  .1.  .Mnt.r. 
Improvements  in  tilterinp  and  in  filter  presses.     May  28. 

9041.  1).  H.  Morison.  .\ppanitiis  for  lieatiuj^  or  evapo- 
rating; liquids.     Hay  :U. 

9111.  \V.  Knekwell.  "Kilns  anil  other  furnaces  Iiy  tlu' 
conducting  and  utilisation  of  the  carbonic  acid  };as  anil  like 
proilucts  t)f  combustion,  and  the  apparatus  therefor." 
June  1. 

9118.  S.  Uergheiin.  Iniprovemeuts  in  crucibles  for 
smelting  ores,  metals,  fjlass,  and  other  substances.     .lunc  1. 

9200.  A.  Ke<ldie.  I  mprovenu'nts  relatiug  to  thermometers. 
Complete  Specitieation.     .lune  H. 

9204.  J.  K.  Warren.  Means  or  apparatus  for  use  in 
filtering.     Complete  Specification.     June  1. 

9321.  F.  M.  Maynard.     .See  Class  XYIl. 

9354.  F.J.  lirongham. — From  S.  Jiinsson.  {'cntrifu^.'al 
separating  machines.     June  4. 

9375.  G.  Kiiiff.     Fastenings  for  retort  lids.     June  4. 

9759.  F.  Kybieka  and  1!.  1. anger.  Centrifugal  saturating 
or  soaking  machines.     June  Hi. 

9850.  J.  Brown  and  G.  .lohnston.  Vacuum  drying  appa- 
ratus.    June  15. 

COifPLETE  SpECIFICATIOXS   ACCEPTED.* 
1H88. 

4698.  W.  Heigh.  Centrifugal  fluid-separating  macliiues. 
May  22. 

8561.  The  Gas  Patents  Syndicate.— From  J.  H.  Archer. 
Kilns  for  firing  bricks,  &c.     June  12. 

9910.  G.  A.  Godillot.  Furiuiccs  for  burning  granular  or 
pulverident  fuel,  vegetable  matter,  and  combustible  liipiids. 
May  22. 

11,357.  M.  Negro.  Filter  for  any  process  of  filtering. 
June  12. 

11,485.  W.  K.  Watson  and  1!.  .\.  Kobeitson.  .\pparatus 
forevaponiting,  concentrating,  an<l  distilling  liipiids.    May  2',). 

12,357.  H.  A.  Kobcrtson.  I'cntrifugal  a])paratiis  appli- 
cable for  filtration.     June  12. 

13,005.  W.  II.  Grindley  and  \V.  S.  Hensley.  I'ynnnetcrs. 
June  5. 

14,599.  S.  liinks. — From  J.  liinks.  Apparatus  to  prevent 
incrustation  in  boilers.     June  19. 

10.793.  J.  Laidlaw.  O.scillating  centrifugal  machines. 
June  12. 

16.794.  .1.  Laidlaw.     Centrifugal  machines.     ,Iniic  12. 


1889. 
Centrifugal     separating 


machines. 


5559.  H.   liergner. 
May  29. 

6938.  J.  C.  F'ellner  and  C.  Ziegler.  'I'liuelling  iilatfonns, 
beds,  or  trucks  for  kilns  or  ovens  for  drying,  burning, 
baking,  &c.     June  5. 

7149.  C.  Salomon.  Drying,  desiccating,  and  roasting 
apparatus.     June  12. 


II.— FUFL,  GAS,  AXD  LIGHT. 

.\l-I'Lir.\TIONS. 

7990.  G.  Moir.  Improved  method  and  apparatus  for  the 
mme  economical  use  of  fuel  and  the  consumptiou  of  smoke, 
more  applicable  to  boiler  and  other  furnaces.     Mav  14. 

8040.  A.  Myall. — From  J.  II.  Lancaster,  United  States. 
Improvements  in  artificial  fuel.     May  14. 

8179.  -V.  Riinge.  A  new  or  improved  charging  trough 
for  gas  retorts,  and  apparatus  for  raising  and  operating  the 
same.     Complete  Specification.     May  IG. 

8192.  J.  von  Langer  and  L.  Cooper.  Process  for  gene- 
rating gases  known  as  water-gas  and  producer-gas.  Com- 
plete Specification.     -May  16. 

821)3.  S.  li.  Darwin,  linprovcnieiils  In  I'oiupiiuiiils  to  be 
used  for  nianufacturing  illuminating  gas,  the  prevention  of 
sto|)pagcs  ill  ascension  pipes,  and  the  deposition  of  napthol- 
ine.     Alay  17. 

8281.  J.  K.  Heilfoid.  The  iHirlHi-atlnu  of  water-Ms. 
May  18. 

8292.  W.  P.  Thompson.— From  W.  Pope  Hazard,  United 

States.  Iinprovemeiits  in  apparatus  for  supjilying  hydrogen 
gas  to  furnaces.     May  18. 

8519.  V.  IJ.  I).  Cooper.  Iinprovenieiits  in  the  manufac- 
ture of  gas  for  heating  ami  otiur  ]iuriioses.  Complete 
Sjiecifiiiation.     May  22. 

8714.  ,J.  ,\.  Norberg.  Consuming  smoke  from  furnaces. 
May  27. 

8724.  W.  K.  Hutton.  Iinproveinents  in  the  making  of 
char  or  coke  from  coal,  and  obtaining  tar  and  ammonia  water 
anil  mixed  gases  therefrom.     May  27. 

8H32.  H.  Williams.  Improvements  in  apparatus  employed 
iu  the  manufacture  of  water-gas  for  heating  and  lighting 
purposes.     May  28. 

8892.  G.  Hatton  and  1{.  Lythgoe.  Improvements  iu  gas 
producers  and  other  furnaces.     May  29. 

8808.  W.  I!.  Wright.  Improvements  in  means  for 
feeding  fluid  fuel  to  furnaces,  particularly  applicable  to  the 
furnaces  of  brick  kilns.     Complete  Specification.     May  29. 

8993.  S.  W.  Wilkinson.  A  process  fii-st  for  producing  a 
clean  gaseous  fuel  to  be  used  in  the  cia))oiation  of  brine, 
and  secondly  for  recovering  the  ammonia  foiincd  during  the 
prodiu'tion  of  said  gaseous  fuel.     May  30. 

902  G.  J.  G.  Irwin  and  A.  Isaacs.  A  new  and  imiiroved 
ineans  of  and  apparatus  for  inducing  incandescence  for 
illuminating  and  other  purposes.     May  31. 

90G1.  li.  van  Steeiibcrgh.  Improvements  relating  to  the 
manufacture  of  water-gas,  and  to  apparatus  therefor. 
Complete  Specification.     May  31. 

9173.  H.  Simon  and  F.  Werteijirueh.  A  new  or  improved 
method  for  the  production  of  water-gas,  and  apparatus 
therefor.     June  3. 

9279.  li.  Looinis.  An  improved  iiroccss  of  and  apparatus 
for  manufacturing  heating  and  illuminating  gas.     June  4. 

9288.  \Y.  Clark.  Improvements  in  and  relating  to 
machines  or  apparatus  for  nianufacturing  gas.  Complete 
Specification.     June  4. 

9327.  S.  Fox  and  E.  Blass.  Improvements  in  the  manu- 
facture of  water-gas  and  in  apparatus  therefor.     June  4. 

9402.  C.  Deakin.  Improvements  in  the  production  of 
lighting  and  heating  gases.     June  6. 

9454.  G.  Love.  Improved  apparatus  for  generating  and 
consuming  combustible  gas.     June  7. 

9535.  G.  Hatton  and  F.  W.  Harbord.  Improvements  in 
the  manufacture  of  water-gas,  and  apparatus  employed 
therein.     June  8. 

9553.  J.  Armour  and  H.  Armour.  Improvements  in  and 
connected  with  stills  for  refining  mineral  oils.     June  8. 

9619.  G.  Hatton  and  F.  W.  Harbord.  Improvements  in 
the  manufacture  of  water-gas,  and  in  ajijiaratus  for  its  pro- 
duction and  use.     June  11. 
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9621.  H.  Aitken.  Improvements  in  making  gas  from 
coal  or  other  bituminous  or  combustible  substances. 
June  11. 

9625.  C.  E.  Miles.  Improvements  in  the  production  of 
illuminating  gas.     June  11. 

9626.  C.  E.  Miles.  Improved  meaus  and  apparatus  for 
the  manufacture  of  producer  or  generator  gas.     June  11. 

978.S.  A.  Nielson  and  W.  Black.  Iminovements  in  dis- 
tilling shale,  coal,  or  other  oil  and  tar-jieldiug  minerals,  and 
in  retorts  therefor.     June  14. 

9868.  A.  Middleton,  C.  E.  Eraser,  and  H.  M.  Carter. 
Improvements  in  artificial  fuel.     June  15. 


Complete  Specificitioxs  Accepted. 

1888. 

8560.  The  Gas  Patents  Syndicate,  Limited.  —  From 
J.  B.  Archer.     Fuel  gas  burners.     June  19. 

9893.  J.  Jones.  Vertical  or  inclined  retorts  for  distilling 
shale,  coal,  &c.     June  12. 

10,186.  A.  Campbell  and  W.  Boyd.  Purifying  coal-gas 
and  other  gaseous  or  liquid  pi'oducts  of  destructive  distilla- 
tion, partly  applicable  in  the  alkali  manufacture.     June  5. 

11,291.  L.  Mond  and  G.  Eschellmann.  Obtaining  inert 
gases.     June  19. 

11,443.  J.  Elliott.  Gas-producing  apparatus  in  which  the 
carbonisation  is  continuous.     Jime  12. 

13,913.  H.  C.  Webb.  An  inconsumable  lamp  wick. 
June  5. 

14,878.  J.  King.  Apparatus  for  taking  off  the  gas  from 
gas  retorts  and  delivering  it  to  hydraulic  mains,  and  prevent- 
ing the  tar  or  liquors  which  condense  in  the  ascension  pipes 
fi-om  rctiu'iiing  to  the  retorts.     Maj'  22. 

1889. 

2664.  J.  0.  Spong.  Means  and  apparatus  for  enriching 
and  purifying  the  flame  of  coal-gas.     May  29. 

4807.  W.  J.  Taylor.  Firing  furiuices  and  converting  solid 
fuel  into  gaseous  fuel,  and  apparatus  therefor.     May  29. 

4969.  P.  Tarrington  and  D.  S.  McDonald.  Portable 
apparatus  for  manufacturing  gas.     May  22. 

6920.  C.  Kreissig  and  O.  Seim.  Producing  an  increased 
light  effect  of  gas,  paraffin,  and  other  flames.     May  29. 

7152.  H.  J.  Allison. — From  A.  G.  N.  Vermilya.  Process 
and  apparatus  for  generating  heat.     June  19. 

7653.  C.  Dubois.  Obtaining  useful  products  from  the 
residues  of  gas  puriticatiou,  and  apparatus  therefor.     June  12. 

7854.  C.  P.  Armstrong. — From  G.  Jaunez.  Apparatus 
for  manufacturing  carburetted  air  gas.     June  19. 


III.— DESTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS,  Etc. 

Application. 

9371.  F.  C.  Ostertag. — From  L.  Ferrario,  Italy.  Improve- 
ments in  the  process  of  and  apparatus  for  treating  heavy 
hydrocarbons.     June  4. 

Complete  Specification  Accepted. 

1888. 
10,186.  .\.  Campbell  and  \V.  Boyd.     See  Class  II. 


IV.— COLOURING  MATTERS  a.nd  DYES. 
Applkatioxs. 

7977.  S.  Pitt. — From  L.  Casella  and  Co.,  Germany.  The 
production  of  new  bluish-black  colouring  matters.     May  13. 

8156.  H.  H.  Lake. — From  A.  Leonhardt  and  Co.,  Germany, 
through  Wirth  and  Co.  Improvements  in  the  manufacture  of 
amido-phenols.     May  16. 

8264.  H.  H.  Lake. — From  A.  Leonhardt  and  Co.,  Germany, 
through  Wirth  and  Co.  Improvements  in  the  production  of 
blue-black  colouring  matters.     May  17. 

8299.    B.    Willcox. — From    The     Farbenfabriken    vorm. 
1   F.  Bayer  and  Co.,  Germany.     Improvements  in  or  connected 
with  the  manufacture  of  azo-colouring  matters  for  printing 
and  dyeing.     May  18. 

8373.  J.  Y.  Johnson. — From  The  Badische  Anilin  und 
Soda  Fabrik,  Germany.  Improvements  in  preparing  colour- 
ing matters  of  the  oxyketoue  group  suitable  for  dyeing  and 
printing  with  the  aid  of  mordants.     May  20. 

8548.  E.  de  Pass. — From  Messrs.  Ewer  and  Pick,  Germany. 
Process  for  producing  azo-colouring  matters  from  dehydro- 
thioparatoluidine  of  191°  C.  melting  point,  and  from  its 
homologue  dehydrothiometaxylidine.     May  23. 

8673.  B.  \\'illcox. — From  The  Farbenfabriken  vorm. 
F.  Bayer  and  Co.,  Genuauy.  Improvements  in  the  manufac- 
ture of  colouring  matter  and  of  leuco-bases  emploved  therein. 
May  24. 

8726.  W.  G.  Thompson.  The  production  of  new  azo- 
tetrazo-nitro-  and  nitroso  compounds.     May  27. 

8732.  W.  G.  Thompson.  The  production  of  compounds 
produced  by  the  action  of  oxidising  agents  on  phenols, 
uaphthylamiue,  and  on  sulpho  acids.     Maj-  27. 

8750.  B.  Willcox.  —  From  The  Farbenfabriken  vorm. 
F.  Bayer  and  Co.,  Germany.  Improvements  in  the  manu- 
factui'e  of  basic  colouring  matter.     May  27. 

9076.  F.  N.  Best  and  R.  Rice.  Au  improved  methotl  of 
preparing  dyes.     Maj'  31. 

9384.  H.  D.  Kendall.  Improvements  in  the  production 
of  colouring  matter  from  coal-tar  products.  Complete 
Specification.     June  6. 

9427.  J.  Y.  Johnson. — From  The  Badische  Anilin  und  Soda 
Fabrik,  Gernumy.  Improvements  in  preparing  colouring 
matters  of  the  oxyketone  group,  suitable  for  dyeing  and 
printing  with  the  aid  of  mordants.     June  6. 

9428.  J.  Y.  Johnson. — From  The  Badische  Anilin  und  Soda 
Fabric.  Impro\cments  in  preparing  colouring  matters  of 
the  oxyketone  group,  suitable  for  dyeing  and  printing  with 
the  aid  of  mordants.     June  6. 

9429.  J.  Y'.  Johnson. — From  the  Badische  Anilin  und  Soda 
Fabrik.  Improvements  in  the  production  of  coloured  com- 
pomids  of  gallacetophenone  within  or  upon  animal  and 
vegetable  tibres.     June  6. 

9489.  F.  Petersen.  Improvements  in  the  manufacture  or 
production  of  colouring  matters  suitable  for  dyeing  and 
printing.     June  7. 

9612.  J.  Y'.  Johnson. — From  F.  von  Heydeu,  Germany. 
A  new  or  improved  manufacture  of  beta-uaphthol  carbon 
acid.     June  11. 

9642.  O.  Imray. — From  The  Farbwerke  Vonnals  Meister, 
Lucius,  uud  Briiuiug,  Germany.  Production  of  oxysul- 
phouic  acids  and  naphthalin.     June  11. 

9643.  O.  Imray. — From  The  Farbwerke  Vormals  Meister, 
Lucius,  imd  Briining.  Improvements  in  the  producticju  of 
colouring  matters  from  oxysulphonates  of  naphthalin. 
June  11. 

Complete  Specifications  Accepted. 

1888. 

10,314.  J.  Y'.  Johnson. — From  The  Badische  Anilin  und 
Soda  Fabrik.  Manufacture  of  methylene  blue  and  allied 
colouring  matters.     May  22. 

10,653.  C.  D.  Abel.— From  The  Actien  Gesellschaft  fur 
Anilin  Fabrikation.  Manufacture  of  brown  colouring  matters 
which  dye  cotton  without  the  use  of  a  mordant.     May  22. 
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10,845.  H.  H.  Luke. — Fi-om  K.  Oolilor.  Maimfactuiv  of 
colouring  mutters.     Mav  29. 

l:t,798.  ().  liuniy. — Fidiii  G.  C".  ZimiiuT.  Marmfaeliiiv 
of  eokmriiif;  matters.     June  12. 

14,836.  W.  G.  Thompson  and  W.  II.  Clans,  rioiliiilion 
of  new  colouring  matters.     May  ".'2. 

1889. 

4563.  H.  H.  Leigh. — From  K.  G.  WiUinms.  Colouring 
mutters.     June  I'J. 

7587.  A.  Hang. — From  Dahl  anil  Co.  rroihiclioii  of  azo- 
colouring  mutters  from  iliamidoililienzylbenziilin  anil  iliaini- 
dodibcuzyltolidiue.     June  I'J. 


v.— TK.\T1LK.S,  COTTON,  WOOL,  SlLlv,  Ktc. 

Ari'LicATioxs. 

8106.  V.  Schevelin  nnd  P.  Miiidovsky.  Process  for  tlie 
treutment  of  vegetable  fibres  h\  means  of  aeiil,  neutral,  and 
ulkuline  residues  of  naphtha  nmnufaeture,  or  speeially 
prepured  substances  analogous  to  such  residues.     May  15. 

92;i6.  J.  Palmer.  A  new  and  improved  system  of  retting 
ull  gunmiy  fibres.     June  4. 

9534.  T.  Kivett.    Improvements  in  gassing  yarns.    June  8. 


Complete  Specifications  Accepted. 

1888. 

10,633.  W.  Hitcheock-Speneer.  .\pparatus  for  treatment 
of  rhea  or  China  grass  and  other  vegetable  fibres.     June  5. 

1889. 

5582.  A.  W.  Montgomery.  Treatment  of  sisal  hemp. 
June  j. 

6836.  .S.  Cooper  and  T.  Cooper,  jun.  Apparatus  employed 
in  the  manufacture  of  wood  wool.     June  5. 

7315.  J.  T.  Pearson.  Means  and  apparatus  for  humidify- 
ing fibrous  substances.     June  12. 


VI.— DVKIXG,  C.\.LICO  PRINTING,  PAPER 
STAINING,  A.\D  BLEACHING. 

Applications. 

7948.  E.  M.  H.  Andreoli.     .See  Class  XI. 

8107.  V.  Schevelin  and  P.  Mindovsky.  Process  for 
cleansing  and  bleaching  tifjrous  substances,  and  for  fixing 
orgiinic  colouring  matters  thereon  by  means  of  acid  and 
alkaline  residues  of  naphtha  manufacture  or  of  specially 
prepared  substances  analogous  thereto.     Jlay  15. 

8237.  T.  Parkinson.  Improvements  in  the  methods  of 
moi'danting  by  drying  cotton  yams  and  similar  substances, 
and  in  the  apparatus  therefor,     ilay  17. 

8477.  D.  Walker  and  R.  Walker  (The  Middleton  Paper 
Staining  C'o.).  Improvements  in  the  method  of  and  in 
means  for  printing  designs  in  several  colours  at  one 
operation  upon  paper,  cloth,  and  other  similar  mater-ials  and 
fabrics.     Muy  22. 

9149.  S.  Muson,  jun.  Improvements  in  apparatus  for 
dyeing  and  otherwise  treating  wool.     June  3. 

9254.  J.  Frost.  Certain  imi)roveinents  in  dyeing  or 
colouring  hair,  wool,  silk,  fur  and  other  animal  or  vegetable 
fibres  in  the  raw  or  manufactured  state.     June  4. 

9432.  G.  .\.  (ireeven.  Improvements  in  impregnating, 
washing,  and  dyeing  yarn  in  hanks  or  skeins,  and  in  the 
means  or  apparatus  employed  therein.     .lune  7. 


9692.  A.  Graemiger,  W.  T.  ^\■hilehead,  S.  Mason,  jun., 
and  E.  A.  Leigh.  Improvements  in  machines  for  dyeing, 
bliaeliing,  and  otherwise  treating  yarn  in  cop  or  other 
compact  form.     June  12. 

9836.  W.  K.  Heys. — From  ('.  \'andermeirssehe,  l'"rance. 
Improvements  in  the  method  of  and  apjiaratus  for  dyeing 
ami  similarly  treating  yarns  and  textile  materials  in  ull 
stages  of  preparation.     June  15. 

Complete  Si-ecificvtioxs  Accepted. 

1888. 

9044.  C.  Dratz  and  II.  Dratz.  Dyeing  or  painting  on 
fabrics,  and  apparatus  therefor.     May  29. 

11,452.  J.C.  Mewburn. — From  La  .Sx'ieto  Leblois,  Piceui 
et  Cie.  HIeaching,  dyeing,  S;c.  textile  materials,  and  appa- 
ratus therefor.     June  5. 

11,800.  E.  SutcIiU'e  and  G.  K.  Sutcliffe.  Dyeing  aniline 
black.     June  5. 

12,670.  H.  K.  IIounselL— From  G.  A.  Conaiit.  lilueing 
pajier.     June  12. 


VII.— ACIDS,  ALKALIS,  .\xd  SALTS. 

Applications. 

8045.  H.  E.  Newton.— From  L.  O'Brien.     .Sec  Class  X. 

8177.  E.  Herinite,  E.  J.  Paterson,  and  C.  F.  Cooper. 
Manufacture  of  bleaching  and  disinfecting  liquor.     May  16. 

8537.  A.  J.  Poult.  —  From  P.  J.  JIcMuhon,  United 
States.  Improvements  in  or  relating  to  the  manufacture  of 
anhydrous  ammonia.     May  22. 

8741.  W.  P.  Thompson.  —  From  P.  Magnier,  France. 
Improvements  in  the  nuiinifaeture  of  picric  acid  and  certain 
alkaline  or  alkaline-earthy  picrates.     May  27. 

8779.  J.  J.  Alsberge.  Process  for  the  nmiuifaeture  of 
chlorine,  which  may  be  employed  in  combination  either 
with  the  ammonia-soda  process  or  with  the  Leblanc  soda 
luocess.     May  27. 

8841.  C.  A.  Burghardt.  Improvements  in  the  manufac- 
t\ue  of  nitrate  of  ammonium  and  of  a  resulting  by-product. 
May  28. 

8862.  W.  Thorp.  Improvements  in  the  method  of  and 
apparatus  for  condensing  or  absorbing  and  utilising  sulphuric 
and  sulphurous  acid  fumes.     May  28. 

8993.  S.  W.  Wilkinson.     .See  Class  II. 

9225.  T.  Turner.  Improvements  in  the  treatment  of 
waste  pickle  from  galvanising  works.     June  4. 

9283.  H.  Goldschmidt.  Improvements  in  extraction  and 
use  of  metaUic  precipitates.     June  4. 

9680.  A.  G.  Greenway.  Improvements  in  the  utilisation 
of  waste  acids  or  pickles  formed  in  galvanising  iron  and 
called  by  him  the  "  ammonium-sulphide  process."    June  12. 

Complete  Specifications  Accepted. 

1888. 
9835.  E.  Weiss.      Manufacture  of   acetic   acid   and  by- 
products.    June  5. 

10.186.  A.  Camphell  and  W.  lioyd.     .See  Class  II. 

10.187.  A.  Camphell  and  W.  Boyd.  Obtaining  chlorine 
from  hydrochloric  acid  or  chlorides,  and  regenerating  the 
peroxide  of  manganese  used.     June  5. 

10,193.  G.  H.  Bolton,  J.  R.  Wylde,  and  H.  Auer. 
Manufacture  of  permanganates  and  chlorates.     .luue  5. 

10,322.  J.  Hargreaves.  Treatment  of  sulphuretted 
hydrogen  to  obtain  sulphur,  and  apparatus  therefor. 
June  5. 

11,731.  C.  N.  Hake.  Manufacture  of  nitrate  of  ammonia. 
June  19. 
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16,247.  H.  J.  Kirkman.  Utilisation  of  waste  pickle  from 
tinning  and  galvanising  works  where  hydrochloric  acid  is 
used  for  pickling.     May  29. 

17,183.  J.  B.  Thomp.son.  Reduction  of  hydiogen  sulphide 
for  the  production  of  sulphur  therefrom.     May  29. 

1889. 
5221.  M.  Cannon.     Manufacture  of  acetic  acid.     June  5. 
6443.  E.  Auge.     Manufacture  of  soda  alum.     May  22. 
6710.  W.  P.  Thompson. — From  J.  A.  Bradbum.     Manu- 
facturing caustic  soda  or  caustic  potash.     May  29. 


vni,— GLASS,  rOTTERY,  axd  EARTHENWARE. 

Applications. 

7919.  K.  T.  Grocott.  Improvements  in  apparatus  for 
making  certain  articles  of  pottery  ware,  such  as  electric 
lamp  roses,  switches,  fuse  blocks,  and  the  like.     May  13. 

8049.  T.  Davidson.  Improvements  in  pressed  glass 
dishes  and  in  their  manufacture.     May  14. 

8166.  J.  McMillan.  Apparatus  for  making  bottles  or 
other  articles  having  a  narrow  orifice  in  glass,  crystal,  or 
similar  molten  metals,  with  a  certain  modification  of  same 
for  making  similar  articles  in  clay,  stone,  flint,  or  china  ware. 
May  16. 

8403.  W.  J.  Blenko.  Improved  process  and  apparatus 
for  producing  sheet  glass  with  or  without  ripples  or  design 
or  designs  upon  one  surface.  Complete  Speciiication. 
May  21. 

8511.  E.  Bussy.  Improved  compounds  for  the  manufac- 
ture of  bricks,  tiles,  and  pottery  goods  in  general,  also  in 
compounds  or  combination  of  ingredients  for  the  manufac- 
tm-e  of  white  enamel  or  opaque  colours  as  a  surfacing  body 
or  glaze  to  said  bricks  or  articles.     May  22. 

8597.  J.  Stiel.  A  weather-  and  acid-proof  enamel  for 
building  materials  and  the  like,  and  a  method  of  producing 
the  enamel.     Complete  Specification.     May  23. 

8760.  A.  Drummond.  Improvements  in  apparatus  for 
manufacturing  corrugated,  ribbed,  or  other  glass  having 
designs  or  patterns  upon  the  surface.     May  27. 

9147.  J.  W.  Horner.  Improved  means  or  apparatus  for 
withdrawing  molten  glass  or  molten  metal  fi'om  furnaces. 
June  3. 

9148.  F.  E.  Grosse.  An  improved  process  for  manufac- 
turing antique  irisating  mother-of-pearl  like  blown,  rolled,  or 
pressed  window  glass.     Complete  Specification.     June  3. 

9257.  H.  T.  HoUoway  and  H.  HoUoway.  Improvements 
in  tile  linings  to  walls  and  other  upright  partitions. 
June  4. 

9645.  H.  J.  Allison. — From  C.  C.  Gdman,  United  States. 
Improvements  in  the  manufacture  of  porous  earthenware. 
Complete  Specification.     June  11. 

9841.  F.  C.  Clare.  Improvements  in  the  manufacture  of 
terja-cotta  porcelain  castor  bowls,  knobs,  and  hands. 
June  15. 


Complete  Specificatioxs  Accepted. 

1888. 

11,016.  II.  J.  Haddan. — From  the  Josephine  Glass 
Works,  Gennany.     Manufacture  of  red  glass.     June  12. 

15,300.  G.  R.  Grant.  Pictures  or  decorative  plaques 
formed  largelv  of  glass.     June  19. 


1889. 
6393.  P.  Simson.     Manufacture  of  plate  glass.     May  29. 


IX.— BUILDING  MATERIALS,  CLAYS,  MORTARS, 
AND  CEMEXTS. 

Applications. 

8042.  A.  Schofer.  A  new  or  improved  continuous  lime 
and  cement  kiln  or  furnace.  Complete  Specification. 
May  14. 

8145.  G.  P.  Gildea.  An  improved  method  of  making 
cement  from  chalk  marls  and  argillaceous  limestones,  and 
of  utilising  poor  elays  tor  the  purpose  of  making  cement, 
and  apparatus  therefor.     May  16. 

8309.  R.  Stone.  Improvements  in  the  manufacture  of 
fireproof  plastic  materials,  applicable  to  various  purposes. 
May  18. 

8428.  M.  May.  A  process  for  producing  artificial  pohshed 
or  ground  stone.     May  21. 

8795.  A.  N.  Ford.  The  manufacture  of  improved 
materials  for  roofing  and  other  purposes,  and  of  a  composi- 
tion therefor.     May  27. 

892:3.  J.  Clarke.  Improvements  in  or  relating  to  kilns 
for  burning  bricks  or  the  like.     May  29. 

9166.  E.  Nunan.  Improved  base  for  plastering  and 
other  purposes.     June  11. 

9843.  J.  Hadfield,  A.  J.  Hadfield,  and  J.  W.  Hadfield. 
Improvements  in  the  manufacture  of  asphalt,  and  in  the 
apparatus  used  therefor.     Ju.ie  15. 

Complete  Specifications  Accepted. 

1888. 

9986.  F.  W.  S.  Stokes.  Continuous  manufacture  of 
cement.     June  5. 

1889. 

2844.  A.  C.  Ponton,  B.  L.  Mosely,  and  C.  Chambers. 
Manufacture  of  artificial  stone.     Maj-  29. 

4175.  E.  Murjahn.  Producing  useful  materials  from 
greenstone,  diabase,  and  other  varieties  of  hornlileude. 
'May  29. 

5190.  St.  G.  T.  C.  Bryan.  Treatment  of  slag  to  make  it 
suitable  for  pavements,  walls,  &c.     May  29. 

6584.  G.  R.  King.  Compounds  to  restrain  the  setting 
of  plaster,  &c.     June  5. 

8042.  A.  Schofer.     See  application  above.     June  19. 


X.— METALLURGY,  MIXING,  Etc. 

Applications. 

7971.  J.  T.  Blomfield  and  W.  D.  Bohm.  Improxements 
in  the  separation  of  metals  and  substances  contained  in 
same.     May  13. 

8038.  H.  H.  Lake.— From  E.  Thomson,  United  States. 
Imju'ovemeuts  relating  to  the  welding,  soldering,  or  brazing 
of  metals,  and  to  apparatus  therefor.  Complete  .Specifica- 
tion.    May  14. 

8045.  H.  E.  N^ewton. — From  L.  O'Brien,  Xew  South 
Wales.  A  new  or  improved  process  for  making  metallic 
sulphates  in  solution.     Complete  Specification.     Slay  14. 

8057.  The  Alkaline  Reduction  Syndicate,  Lim.,  and 
A.  B.  Cunningham.  Improvements  in  the  production  of 
sodium,  and  in  apparatus  therefor.     May  14. 

8297.  F.  Bachschmid.  Improvements  in  inlaying  metals. 
May  18. 

8438.  T.  Slater.  An  improved  method  of  coating  T\Tought 
or  cast  ii'on  with  a  metallic  alloj-  made  especially  for  the 
purpose  intended,  the  said  alloy  being  applicable  to  various 
articles  where  brass  is  now  used.     May  21. 
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8450.  \V.  Sowi'rbv.  Im|)rovcuioiils  in  the  tiviitment  of 
iron,  stiH'l,  ami  olher  nictnis  in  the  niakin;;  of  cvliudiTS, 
sliaft>,  iuftols,  and  othor  arlicles  for  effcftiiif;  thi'  consolida- 
tion tliiTiof.     .Mar  21. 

8-192.  J.  Kili'V.  Iniprovi'inenis  in  llic  niauufactuiv  of 
stofl  or  stoil-like  coihixxiihIs.     May  22. 

K.")-l:t.  T.  Twvnani.  Iniprovomcnt.^  in  i-ffoctin^  tlii'  ri- 
carbinisatioM  of  stnl  or  in-jot  iron.     Mav  22. 

8605.  G.  C.  KrioktT.  Preparing  iiu-t:tllio  ^-lu'cts  for 
coatini;;  with  otlicr  metals.     Mav  2:!. 

8608.  ]{.  \i.  Coiisins.  A  process  and  appanitus  for 
oxtraetiiij;  precious  metals  from  ores  or  ijnartz.     May  2:!. 

86:tO.  .\.  Ci'osltle.  The  ree<)\erv  of  tin  from  tin  pl;ite, 
.scnip,  &c.     May  24. 

867S.  M.  H.C'oiiley  and  .1.  II.  Lancaster.  Improvements 
in  apparatns  for  deoxydisinj;.  dephospliorisin^T,  desulphuris- 
injr,  and  Ireatinjj  iron  and  other  otvs,  and  for  eollectin<j  and 
bnruintj  the  fames  and  j^ases  therefroia.     ^lay  24. 

8789.  M.  Crawford.  Improvements  in  means  for  effeclin;; 
the  separation  of  particles  of  ditlerent  spccilie  f;ravities, 
more  especially  intended  for  the  separation  of  ^old  and 
other  metals  from  crushed  or  divided  ores.     May  27. 

8822.  E.  Matheson.  .\n  improved  process  of  niaiMi- 
factiirin};  pots  or  crncililes  of  wronfiht  iron  or  olher 
malleable  metals.     May  28. 

8856.  H.  H.  Lake.— Krom  C.  M.  Hall,  .S.  Xorton,  and 
A.  T.  Porter,  United  States.  Improvements  relatinu;  to 
the  .separation  of  ma>rnelic  ores  from  phosjihonis  and  other 
impurities,  and  to  apiiaratns  therefor.  Complete  Speeiti- 
catioii.     May  28. 

8883.  C.  A.  Doremus.  Process  for  removing  calcium, 
mnpiesium,  and  other  metals  from  nipieons  solutions. 
Complete  Speciticatioii.     May  2H. 

8943.  T.  Twynam.  Impro>"ements  in  the  niauiifaetnre 
of  in^ot  iron  and  steel.     May  29. 

9006.  K.  A.  Cowper.  Improvements  in  the  manufacture 
of  Bessemer  steel.     May  30. 

9140.  G.  Ilatton.     Improvements  in   the   mannfactnre  of 

iron  and  steel,  and  in  apparatus  employed  therein.     June  3. 

9147.  J.  W.  Horner.     See  Class  VIII. 

9187.  11.    H.  Chandler.     An  improved    Hnx    for   coatiMi;; 

iron  or  steel  with  copper  and  for  wcldinf;  copper.     Complete 

Specitication.     .lune  3. 

9206.  J.  T.  Kin'T. — From  W.  K.  Jones,  United  .States. 
Improvements  in  the  manufactnre  of  iron  and  steel,  and 
iu  apparatus  therefor.     Complete  Specitication.     June  4. 

9289.  W.  F.  M.  McCarty,  W.  H.  Asliton,  and  H.  D. 
Walbridpe.  Imi)rovements  in  and  relating  to  a  ])roeess  of 
and  apparatus  for  producinj;  steel  direct  from  the  ore. 
Complete  Specification.     June  4. 

9301.  J.  Gill.     Improvements  in  blast  furnaces.     ,Iune  4. 
9358.  R.  K.  Green.     Improvements  in  the   production  of 
alloys  of  aluminium.     Jtnie  4. 

9472.  K.  W.  T.  Jones.  Improvements  iu  prepariuf; 
surfaces  of  iron  and  steel  for  receivinpc  a  coating  of  metal 
or  alloy,  snch  as  s|)elter,  tin,  or  terne  metal.     June  7. 

9476.  A.  A.  Lockwood  and  H.  Chappel.  Improvements 
in  the  treatment  of  auriferous  and  argentiferous  nmterials, 
and  in  apparatus  therefor.    Complete  .Specification.    June  7. 

9592.  S.  Alley.  Improvements  in  apparatns  for  treating 
metallic  ores  or  compounds  with  chemicals.     June  11. 

9632.  T.  Parker.  Improvements  in  and  ill  connexion 
with  pickling  and  iireparing  iron  for  galvanising.     June  11. 

9646.  A.  J.  Hoult.— From  J.  M.  Dmafort  and  V.  E.  J. 
Dnrafort,  France.  Im])rovcments  in  the  manufacture  of 
articles  iu  cast  metal  with  a  coating  of  other  metal.  Com- 
plete Specification.     June  II. 

9784.  \V.  White.  Improvement  iu  the  distillation  of 
sodium  andjiotassium  and  their  alloy.     June  14. 

9821.  J.  Shears.  The  extraction  of  metals  from  ores 
and  slags  and  the  debris  from  smelting  works  aud  other 
manufacturing  works.     June  14. 


COMI'I.KTK    Sl'KCIKKVnOXS    AcCKlTKD. 

ISHS. 

8095.  15.  H.  Thwaite.  Producing  solid  steel  castings,  and 
apparatus  theivfor.     June  12. 

8303.  W.  F.  Donkiii. — From  H.  Donkin.  Amalgamation 
of  gold  and  other  ores,  and  apparatus  therefor.     May  29. 

8332.  \V.  P.  Thompson. — From  11.  F.  Julian.  Treatment 
of  ores  for  the  extraction  and  recovery  of  gold  and  silver, 
and  apparatus  therefor.     June  12. 

8747.  L.Q.  Hrin.  Producing alnmiuium  bronze  and  oilier 
alloys  of  alnminium.     May  22. 

9391.  W.  G.  Forster.  .Manufaetuii'  of  sodium  and 
polassinni.     May  29. 

9457.  ti.  Theodossiefl'.  Teinpei-lng  or  liardeiiiiig  steel  or 
iron.     May  29. 

10,266.  J.  A.  Stephaii  and  K.  Soullicrlou.  .Manuracliirc 
of  aliiininium  and  its  alhiys.     May  29. 

11,691.  T.Andrews.  Apparatus  for  coiisoliihiling  small 
iron  or  steel  scrap.     June  12. 

17,623.  H.  ,T.  Kirkman.  I'tilisation  of  ihi\  sklmniings 
from  galvanising  works.     June  19. 

17,909.  A.  J.  lionlt.— From  W.  Koss  and  II.  I),  liush. 
Upsetting  of  iiiclals,  and  apparatus  llu-i'el'or.     .May  29. 

1889. 

1602.  M.  Johnson,  \V.  E.  Field,  and  J.  S.  Beeman. 
.Vnialgams,  and  mcthoil  of  applying  same  in  the  anuilgauia- 
tion  of  gold  and  silver.     June  19. 

2722.  E.  L'Homine.     Metallic  alloys.     June  12. 

5669.  C.  M.  Hall.     Production  of  aluminium.     June  5. 

5670.  0.  M.  Hall.  Productiim  of  aluminium  aud  alloys 
thereof.     June  5. 

6070.  S.  McCloud.  Manufacture  of  bars  and  rounds  of 
steel  and  iron,  and  apparatus  therefor.     May  29. 

7132.  L.  Imperatori.     Manufacture  of  compressed  com 
pound  blocks  of  substances  coutaining  iron  and  of  earbona- 
ecous  matter,  aud  the  use  of  such  blocks  in  the  production 
of  cast  steel  and  ingot  iron.     June  5. 

71H1.  E.  Walsh,  jun.  Method  and  apparatus  for  con- 
densing zinc  vapours  and  collecting  the  metallic  zinc  there- 
from.    June  5. 


XL— ELECTRO-CHEMISTKY  asd  ELECTKO- 
METALLUKGY. 

Applications. 

7948.  E.  M.  H.  Andreoli.  Improvements  in  bleaching 
pai)er  pulp  by  electrolysis.    Complete  Specification.    May  13. 

8476.  T.  Parker.  Improvements  in  the  method  of 
cleansing  iron  for  galvanisation  and  similar  purposes. 
.May  22. 

8552.  G.  Nahnseii.  An  improved  process  for  the  electro- 
lytic separation  of  aluminium,  aluminium  alloys,  and  magne- 
sium from  solutions  of  their  salts.     May  23. 

8709.  E.  11.  M.  Andreoli.  .Vmalgamatiug  gold  by  elec- 
tricity and  mechanical  motion.     May  27. 

8855.  T.  HaiTis  and  H.  F.  de  Uathe  Cameron.  Improve- 
ments in  secondary  batteries  or  accumulators.     May  28. 

8925.  0.  Wells.  Improvements  in  electric  batteries. 
May  29. 

8986.  D.  Unpihart,  W.  Bates,  and  F.  Wynne.  Improve- 
ments iu  secondary  batteries,     ilay  30. 

9093.  A.  Jung.  Improvements  in  storage  batteries. 
June  1. 
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9153.  D.  J.  Arnold  and  H.  B.  Coiyell.  An  improved  dry 
galviiiiie  hatterj'.     Complete  Specification.     June  3. 

9183.  M.  Sussmann.  An  improved  exciting  liquid  for 
electric  batteries.     June  3. 

9237.  G.  E.  Dorman.  Improvements  in  dynamo-electric 
generators  and  motors.     June  4. 

9659.  A.  H.  Xorman.  Improvements  in  and  connected 
with  electric  batteries.     June  11. 

9667.  G.  Wilkinson.  Improvements  in  apparatus  for  the 
generation  of  electricity.     .Tune  12. 

9681.  K.  Tatham.  Improvements  in  electrical  storage  or 
secondary  batteries.     June  12. 

9828.  W.  J.  S.  Barber-Starkey.  Improvements  in 
secondary  voltaic  batteries.     June  15. 

Complete  Specificatioxs  Accepted. 
1888. 

8161.  C.  C.  Nichols,  for  the  London  Electric  Bleaching 
Co.     Bleaching  paper-pulp  by  electricity.     June  12. 

1 1,569.  H.  Pieper.  Secondary  and  other  electric  batteries. 
June  19. 

19,061.  A.  Cornwell.  JIaterials  to  be  used  in  galvanic 
batteries.     May  22. 

1889. 

6112.  P.  A.Xewton. — FromW.  Main.  Secondarv  batteries. 
May  22. 

6119.  J.  J.  Shedlook  and  R.  Mcstern.  Thermo-electric 
batteries.     May  22. 

6865.  G.  E.  Heyl.     Secondary  batteries.     May  29. 

7002.  T.  H.  Hicks.  Secondary  or  storage  batteries. 
June  5. 

'/  356.  C.  Maltby-Xewton.  Galvanic  or  primary  batteries. 
June  12. 

7619.  W.  J.  Starkey  Barber-Starkey.  Electric  batteries. 
June  12. 

7647.  S.  S.  Wheeler.  Electric  motors  and  dynamo-electric 
machines.     June  12. 


XII.— EATS,  OILS,  JLHD  SOAP  MANUFACTURE. 

Applicitions. 

8196.  II.  O.  L'nglaub.  Improved  apparatus  for  rectifying 
glvcerin.     Complete  Specification.     May  16. 

8567.  J.  Taylor.  An  improvement  in  the  manufacture  of 
soap  powder.     May  23. 

8740.  W.  P.  Thompson. — From  A.  Schumacker  and  C. 
Tschiffeh,  France.  Improvements  in  or  appertahiing  to 
presses  for  extracting  oil  or  other  liquids  from  seeds  or  the 
like.     May  27. 

9201.  J.  Snowdon.  Improvements  relating  to  tcjilet  and 
cleansing  soaps.     June  3. 

9207.  J.  C.  S.  ilcLay  and  J.  A.  Fisher.  Improvements 
in  the  manufacture  of  cleansing  and  polishing  materials. 
June  4. 

9382.  E.  Cuvelier.  A  new  or  improved  process  for 
crushing  and  extracting  oil  or  liquids  from  oleaginous  seeds 
and  other  like  materials,  and  apparatus  therefor.  Complete 
Specification.     June  4. 

9400.  T.  K.  Weston.  An  improvement  in  the  manufacture 
of  soap  and  similar  substances.     June  6. 

9410.  A.  H.  Parker.  Improved  cleansing,  scouring,  and 
bleaching  compound  for  wool  and  other  fabrics,  also 
appUcable  to  cleansing  pui'poses  generally.     June  6. 


Complete  Specifications  Accepted. 
1888. 
9123.  T.  S.  Steen.     Manufacture  of  soap.     May  29. 
10,296.  M.  V.  Brisset.     Purification  of   fatty  acids,  and 
apparatus  therefor.     June  5. 

11,505.  C.  Weigelt.     See  Class  XV. 

1889. 

4190.  C.  Hervieux  and  V.  Bedard.  Composition  for  use 
as  axle  grease.     May  22. 

4651.  H.  C.  Foulsham.  An  improved  soap  powder. 
May  22. 


XIII.— PAINTS,  PIGMENTS,  VAKNISHES,  akd 
BESINS. 

Applications. 

8362.  T.  S.  Steen.  An  improvement  in  the  manufacture 
of  blacking  for  boots,  shoes,  and  other  leather  articles. 
May  20. 

8513.  T.  Hughes.  An  improved  means  for  the  protection 
of  ships'  bottoms,  as  also  the  inside  of  the  \'essels  and  other 
submerged  substances,  also  for  roofing  structures  and 
buildings  and  for  inside  decorations.     Maj-  22. 

8910.  W.  Walker,  J.  Sloan,  and  E.  W.  Bell.  Improve- 
ments in  auti-fouling  and  anti-corrosive  compositions. 
May  29. 

9184.  E.  Mourlot.     Au  improved  varnish.     ,Inne  3. 

9436.  J.  Fleming.     An  improved  paint.     June  7. 

9442.  M.  Williams  and  J.  Ascough.  Improvements  in 
the  manufacture  of  blue  colouring  matter  for  laundry 
bleaching  and  other  purposes.     June  7. 

9565.  H.  Noerdlinger.  An  improvement  in  the  manu- 
factiu'e  of  oil  varnish.     June  8. 


Complete  Specifications  Accepted. 

1888. 

10,192.  J.  Eastman.  Preservative  material  for  iron,  steel, 
or  other  structures,  and  the  bottoms  of  vessels,  and  process 
of  manufacturing  it  and  other  products  from  gas  tar. 
June  19. 

10,301.  E.  Oates.    Varnish-removing  compound.    May  29. 

10,365.  E.  Oates.     Paint-removing  compound.     M.aj-  29. 

10,757.  F.  Weudling.  New  paint  for  stones,  plaster,  &c. 
June  5. 

11,398.  P.  Brentini.  Compound  for  removing  paint. 
June  12. 

11,579.  S.  B.  Beswick.  Varuish  for  cleaning  and  pre- 
serving harness.     June  12. 

1889. 

1282.  J.  B.  Ilannay.  Making  a  white  pigment  of  lead, 
and  apparatus  therefor.     May  29. 

1434.  J.  B.  Hanuav.     Purifying  sulphate  of  lead.   June  5. 

5380.  G.  R.  B.  Kempton.  Sapphire  crystal  blue  for 
latmdry  purposes.     June  5. 

5792.  L.  E.  Andes.  An  enamel  or  paint  liaving  disin- 
fecting properties.     May  22. 

6581.  G.  Hand  Smith.  Treatment  of  gum  copals,  gum 
resins,  and  other  gnms  for  the  manufacture  of  varnishes 
and  other  solutions.     June  5. 

7379.  W.  Smartt.  Production  of  vulcanised  jiidia-rubber 
and  analogous  materials.     June  12. 
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XIV.— TAXXIXG,  LEATIIKK,  GLUK,  am)  SV/.V.. 

Arri.icATioxs. 

Hl'Jl.  J.  Krisleii.  liiiprovciiiriit.s  ill  the  proci'.-is  (if  and 
nu-iiiis  for  ilyciiifi  liiiU's.     Miiy  IG. 

H194.  II.  1!.  liiiry,  .1.  Hiiiy,  iiiid  J.  I.  Davii'S.  A  proci'ss 
for  ri'iiioviiii;  (^vii^e  from  slu'cp  tiiid  liiinli  [nits  liiforo 
llv»biiig  mid  s|dit(iiig.     May  IG. 

8o90.  U.  N'ortli  and  \V.  Klli:'.  Iniprovinu'iils  in  apiia- 
nitiis  for  '*  groiindiiif;  "  chainois  and  other  leathors. 
May  2:!. 

977G.  H.  Nicholson  and  1'.  I'Mlnur.  Iniiu-ownuiils  in 
mill  apiianitus  or  means  for  tho  tanning  of  liide.s,  skin.s,  or 
other  leather  goods.     June  l:i. 

Complete  Specifications  Accepted. 

10,362.  P.  Pueeh.     Process  for  iinhaiiing  skins.     .Tnne  '>. 

18S9. 

5G71.  C.W.Cooper.  Process  and  appar.ilns  for  treating 
hides,  skins,  or  scraps  in  liquids.     May  22. 

5G72.  C.  W.  Cooper.  Method  of  treating  hides,  skins,  or 
scraps  ill  liquids.     ^Iay  22. 


XV.— AGIUCULTUKK   a.nd   M^VXURES. 

AlTLICATlOSS. 

8782.  A.  Booty.  An  improved  manurial  composition  or 
stimulant  for  plants,  hiilhs,  trees,  and  other  vegetal)le  pro- 
duce.    May  27. 

90S7.  .1.  \V.  Lodge.  .\ii  imin-oved  process  and  means  to 
be  employed  for  partially  destroying  and  mixing  night-soil 
and  other  refuse,  and  for  coinerting  the  same  into  ni;inure 
suitable  for  grass  land  and  arable  purposes.     .Inne  1. 

Complete  Speciwcitios  Acceptkd. 

1888. 

11,505.  C  Weigelt.  Preparation  of  manures  from  fish, 
&e.,  and  extraction  of  oil  therefrom.     May  22. 


XVI.— SUGAKS,   STAKCIIES,   GUMS,  Etc. 

Applications. 

8052.  C.  Steffeii.  .Vppanitus  for  refining  loaf  sugar  in 
the  moulds.     Complete  .Specification.     May  14. 

8,i96.  J.  G.  Chapman.  Improvements  in  and  connected 
with  apparatus  for  evaporating  and  eoneentrating  saeeharine 
or  other  solutions.     May  23. 

8622.  C.  Steffen.  An  iniprnved  apparatus  for  producing 
white  sugar.     Complete  Specification.     May  24. 

9021.  J.  Foster.  Improvements  in  and  relating  to  the 
drawing  off  and  condensing  of  the  vapour  from  sugar  pans, 
and  apparatus  therefor.     Ma^  :iU. 

Complete  Specificatio.ns  Acceptkd. 

1888. 

9320.  A.  H.  .1.  Uerge.  The  acid  saccharilication  of  amyl- 
aceous substances.     May  29. 


1889. 

7l;!l.  II.  A.  Hughes.  Process  and  apparatus  for  obtain- 
ing sugar  liquor  from  sugar  cane,  or  for  obtaining  extract, 
.lune  19. 

8052.  C.  Steffen.     Sec  application  above.     .lune  19. 


XVII.— llKKWlNt;,  WINKS,  SPIIUTS,  Etc. 

.\ei'I.U  ATUl.NS. 

7964.  H.  IladcUi]!. — From  .1.  C  Severino,  Spain.  A 
method  of  mannfaetniiiig  a  novel  liipieur  or  beverage. 
Complete  Speeifieation.     Jlay  \',\. 

8277.  J.  Leslie.  The  ajiplieation  of  oxygen  in  the 
distillation  of  alcoholic  liquids.     May  18. 

8343.  L.  A.  P^nzinger.  An  im|Udvenient  in  apparatus  for 
sterilising  fermented  alcoholic  liquors.     May  20. 

8G8G.  M.  Baunian,  T.  Sederl,  and  F.  Wirk.  Impro\e- 
ments  in  malt-kilns  and  kilns  for  drying  similar  materials. 
May  24. 

8839.  C.  Hiielser. — From  .J.  Kuntze.  A  new  or  improved 
apparatus  for  pneumatic  malting.     May  28. 

8992.  W.  W.  Mutter  and  W.  Daw.son.  Improvements  in 
or  relating  to  distillers'  safes.     May  30. 

9181.  E.  Luck.  Improvement  in  and  apparatus  for  the 
purification  of  alcohol  or  alcoholic  li<piors.     June  3. 

9276.  A.  Gough,  sen.  Improvements  in  the  apparatus 
for  the  making  and  drying  of  malt.     June  4. 

9280.  S.  Hirschler.  An  impro\ed  apparatus  for  agitating 
or  turning  over  malt  and  other  like  substances.     June  4. 

9321.  F.  M.  Maynard.  An  improved  valve  and  fittings 
for  the  better  regulation  of  the  flow  of  steam  or  liquids  for 
various  purposes,  especially  designed  for  use  with  brewers' 
and  distillers'  attemperators,  &c.     June  4. 

9G29.  .1.  D.  Paul.  A  new  method  of  preserving  beer. 
June  II. 

9660.  .1.  Phillipi.  A  new  or  improved  process  of  and 
apiuiratus  for  pasteurising,  cooling,  and  aerating  beer  or 
otbi-r  fermented  or  fermentable  liquids,  and  filling  the  same 
into  casks.     June  11. 


Complete  Specifications  Accepted. 

1888. 

8116.  E.  Wilson.     Drying  and  curing  malt,  hops,  &c.  by 
an  improved  apparatus.     June  5. 

9964.  Baron  S.  Stempel  and  N.  Wareuzoff.     Purification 
of  alcohol.     May  22. 


XVIII.— CHEMISTRY  UF  FOODS,  SANITARY 
CHEMISTKY,  and  DISINFFXTANTS. 

Applications. 

A. — Chemislnj  of  Foods. 

8882.  \V.  P.  Branson  and  H.  W.  Neild.  Improvements 
in  evaporating  or  condensing  milk  and  other  licpiids. 
May  28. 

894.).  .1.  L.  .lohnston.  Further  improvements  in  the 
preparation  and  combination  of  animal  substances  with 
vegetable  substances  for  use  in  food.     May  28. 

H9G3.  T.  Williams.  linpr<n'eil  means  for  smoke-curing 
fish  and  flesh  foods,  and  in  fuel  compounds  for  the  purpose. 
May  29. 
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An   improved   mode   of   preserving 


9226.  B.   Johnson, 
fruit.     June  4. 

9.303.  T.   D.   Coustas.     Improvements   in   preserves   and 
condiments.     June  -1. 

9348.  K.  J.  T.  Digby.     Improvements  iu  the  preparation 
and  manufacture  of  an  alimentary  compound.     June  4. 

9861.  C.  Heinemann.     The  manufacture  of  a  malt  product 
called  "  wheat  coffee."     June  15. 

9881.  A.  Kichardson.     Improvements  in  the  preservation 
of  milk  in  bottles.     June  15. 


S, — Sanitary  Chemistry. 

8088.  C.  H.  Beloe  and  F.  Candy.  Improvements  in  and 
connected  with  the  purification  and  filtration  of  sewage  and 
other  foul  liquids.     May  15. 

8294.  H.  R.  Newton.  Improved  means  for  filtration  and 
disposal  of  sewage  and  other  offensive  liquids.     May  18. 

8725.  A.  K.  Brown.  Improvements  in  or  connected  with 
apparatus  for  softening,  purifying,  clarifying,  and  filtering 
water  and  other  liquids.     May  27. 

9763.  G.  Brownen  and  J.  Gamgee.  Improvements  in 
bleaching,  disinfecting,  purifying,  and  preserving  substances, 
and  apparatus  therefor.     June  13. 

9777.  B.  Xicholson  and  T.  Palmer.  Improvements  iu 
and  apparatus  for  the  treatment  of  sewage,  facal  matter, 
fold  waters,  or  the  like,  for  the  purification  or  deodorising 
thereof,  and  the  obtaiinnent  of  products  therefrom.   June  13. 

9793.  J.  Croft  and  J.  F.  Yeadon.  Improvements  in  the 
method  of  purifying  water  and  extracting  sludge  and  other 
refuse  therefrom.     June  14. 

C. — Disinfectants. 

8177.  E.  Herraite,  E.  J.  Paterson,  and  C.  F.  Cooper. 
See  Class  VII. 

8527.  W.  Black  and  W.  L.  Kennoldson.  Improvements 
in  the  manufacture  or  preparation  of  disinfectants  or  anti- 
septics.    May  22. 

9165.  A.  H.  Allen  and  \\.  W.  Staveley.  Improvements 
iu  the  production  and  application  of  the  metallic  compounds 
of  phenoloids.     June  3. 

9256.  J.  Shaw.  Purifying  sewer-gas,  and  ventilating 
sewers,  tlrains,  and  water-closets,  &c. — a  deodoriser.    June  4. 

Complete  Specifications  Accepted. 
B. — Sanitary  Chemistry. 

1888. 
8491.  J.  Price.     Expelling  liquid  from  and  compressing 
sewage  sludge  and  other  semi-fluid  or  plastic  substances. 
May  22. 

C. — Disinfectants. 

1889. 
4387.  H.  Oppenhcim.     Tablets  for  disinfecting,  antiseptic, 
medical,    bleaching,    and    laundry    purposes,    and    as    an 
insecticide.     May  29. 


XIX.— PAPER,  PASTEBOARD,  Etc. 

Applications. 

7948.  E.  M.  H.  Andreoli.     See  Class  XI. 

8509.  F.  Favier,  jun.  Improvements  in  machinery  for 
refining  and  finishing  half-stuff  in  paper  making,  and  in 
hydrostatic  balances  for  changing  the  contents  of  the  pulp 
reservoirs.     Complete  Specification.     May  22. 

8514.  F.  J.  Fawcus.  Improvements  in  the  manufacture 
of  paper.     May  22. 

8903.  J.  Groome.  Improvements  in  machines  used  for 
reducing  or  pulping  materials  used  in  the  numufacture  of 
paper.     Complete  .Specification.     May  29. 

8946.  J.  Husuik.  Improvements  in  the  production  of 
semi-transparent  marks  or  designs  on  or  in  paper  liy 
means  of  gelatin  relief  printing.  Complete  Specification. 
May  29. 

9313.  G.  F.  Gregory.  Making  paper  for  taking  press 
copies  uutearable.     June  4. 

9694.  F.  J.  Cheesebrough.  —  From  H.  Pataky  ami 
W.  Pataky,  Germany.  Manufacture  of  wood  pulp.  Com- 
plete Specification.     June  12. 

Complete  Specification  Accepted. 
1889. 
E.    C'..   de   Mejer  and   T.    Greenwood.      Manufac- 


2702 
turing  artificial  stucco-work 


Mav  29. 


XXI. 


-PHOTOGRAPHIC  PROCESSES  amd 
MATERIALS. 


8085. 


Applications. 
H.  W.  ,Ioues.     Improvements  iu  the  production  of 


developers  for  [ihotographic  use.     May  15. 

8899.  T.  Thorns.  Rendering  albumenised  and  sensitised 
photographic  paper  free  from  smell.     May  29. 

9012.  A.  H.  Cros.  Improvements  iu  coloiu'  photography. 
Complete  Specification.  Date  applied  for  under  Patents 
Act,  1883,  see.  103,  8  November  1888,  being  date  of 
application  in  France. 

9520.  J.  H.  Smith.  The  delivery  and  regular  distribution 
of  gelatino-bromide  of  silver  or  other  emulsion,  or  viscous 
liquid  upon  glass,  paper,  or  other  plane  sm-face.     June  8. 


XXII.— EXPLOSIVES,  MATCHES,  Etc. 
Applications. 

8718.  Sir  F.  A.  Abel  and  J.  Dewar.  Manufacture  of 
explosives.     May  27. 

9361.  A.  V.  Newton. — From  A.  Nobel.  Improvements 
in  the  preparation  of  explosive  compoimds.     June  4. 

9433.  W.  B.  McGaviu.  Improvements  in  explosive  com- 
pounds.    June  7. 

Complete  Specification  Accepted. 
1888. 
11,751.  C.Lamm.     Protecting  and  preserving  explosives. 
June  19. 
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NOTICES. 


Members  who  require  extra  sets  or  back  number.*  of  the 
Journal  are  requested  to  make  application  to  the  General 
Secretary  only,  to  whom  also  changes  of  adilress  should  be 
communicated. 


Post  Office  Orders  in  payment  of  subscriptions  should  in 
all  instances  he  tnadc  payable  at  the  General  Post  Office, 
London. 


Authors  of  communications  read  before  the  .Society,  or 
any  of  its  Local  Sections,  are  requested  to  take  notice  that 
under  Rule  41  of  the  bye-laws,  the  Society  has  the  rifjht  of 
priority  of  publication  for  three  months  of  all  such  papers. 
Infrinfjement  of  this  bye-law  renders  papers  liable  to  be 
rejected  by  the  Publication  f'onimittee,  or  ordered  to  bo 
abstracted  for  the  Journal,  in  wliicU  case  no  reprints  can 
be  furnished  to  the  author. 


Notice  Is  hereby  {riven,  for  the  information  of  members 
and  advertisers,  that  the  advertisement  columns  of  this 
Journal  have  been  contracted  for  by  Messrs.  Eybe  and 
SrOTTiswooDK,  the  Society's  printers  and  publishers,  to 
whom  all  conimunications  respectiiifr  them  should  be 
addressed. 
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The  Society's  Office  will  be  closed  from  the  5th  to  the 
14th  August  inclu^^ivc. 


The  Secretary  is  iustnicted  to  neffotiate  for  the  purchase 
of  copies  of  the  Society's  Journal  for  January  1883,  and 
January,  February,  and  April  1886.  Members  possessing 
odd  copies  of  these  numbers  are  particularly  requested 
to  communicate  at  once,  stating  price  required,  with 
Mr.  Cresswell.  The  stock  of  all  other  numbers  is  at 
present  sutficient  for  the  Coiincil's  requirements. 


LIST  OF  MEMBERS  ELECTED,  10th  JULY,  1889. 


BeiTy,  G.  F.,  Atlas  Chemical  Works,  West  Ferry  Koad, 
Millwall,  F.,  works  manager. 

Cowan,  Lt.-Col.   and  Alderman   Phineas,   1.5,    Lancaster 
Gate,  Hyde  Park,  W.,  soap  maker  and  sugar  refiner. 

HoUiday,  Jas.  R.,  -1,  Bennett's  Hill,  Birmingham,  solicitor. 

Kempson,  Jno.  F.,  Pye   Bridge   Chemical   Works,   near 
Alfrcton,  Derbyshire,  chemical  manufacturer. 

Mivwdsley,   Peter    A.,    8,    Eaton     Road,   Chester,   alkali 
manufacturer. 

Orndorff,  Dr.  Wm.  R.,   Cornell  I'niversity,  Ithaca,  N.V. 


Searl,  Albert,  c/o  Messrs.  Howards  and  Sons,  City  Mills, 
Stratford,  E.,  analyst. 

Staniland,  Alf .  F.,  7,  Nicholas  Lane,  London,  E.C.,  cement 
manufacturer. 

Wood.  Jas.,  Stockwitli-on-Trent.  Gainsborough,  engineer. 


CHANGES  OF  ADDRESS. 


U.S.A.,   instructor  in   chemistry    (on    U.S.    Commission  to  i   Westcombe  Park,  .S.E. 
I'avh  Exhibition). 


Archbutt,  L.,  1  o  Rose  Hill ;  ll,Chamwood  Street,  Derby. 

Bailey,  Walter  P.,  1  o  Silvertown  ;  8,  .South  Park,  Ilford, 
Essex. 

Barber,  Geo.,  l/o  23 :  27,  Studley  Road,  Forest  Gate,  F. 

Bell,  Geo.,  1 'o   Runcorn  ;  .■>9,   Sandown   Lane,  Wavertree 
Road,  Liverpool. 

Bramwell,   Major   E. :  .Tournals   to   Navigation  Chemical 
Works,  St.  Helens. 

Cameron,  Ian.  1  o  Lisbon :  retain  Journals  until  further 
notice. 

Crawford,    D.,   1  o   Caldercruix ;    Ferryfield    Printworks, 
Alexandria,  X.B. 

Edmands.  H.   R.,  I'o  East  28th   Street ;  r,X2,  West   20th 
Street,  New  York,  U.S.A. 

Hastings,    Hugh,    l/o    Bradford  ;     Woodford    Cottages, 
Chester  Road,  Kidderminster. 

Herrouu,  E.  F,  1  o  Deptford;  Riverdale,  Humber   Road, 


LIST  OF  MEMBERS  ELECTED,  23rd  JULY,  1889. 


Joynson,  F.,  1  o  Edgbaston :  C'lock  Face,  near  St.  Helens. 

Mackinnon,  A.  K.,1  o  Dravton  Gardens;  105, St. George's 
Eoad,  S.W. 

Miller.  Geo.,  lo  Bold:  c'o  Widnes  Alkali  Co.,  Ld., 
Widues. 

Naef,  Dr.  P.,  1  o  Zurich  ;  Wilmington  Park,  Northwich. 


,,  f   _^        r.      •     I   <->  r'  w Ar„„„i,,,..^..    „„„i,.ct     ;        Ouibell,  Oliver,  lo  High  Field  ;  Magnus  Lodge,  Newark 

Babmgton,  Pcrcival,  Owens  College,  Manchester,  analyst,   i         .n   .  ,  '   .         p  f  r,  • 


Ball,  Arthur,  c  o  Messrs.  Burroughs,  Wellcome,  and  Co., 
Snow  Hill  Buildings,  E.C.,  pharmaceutical  chemist. 

Brennan,  Edmund  J.,  P.O.  Box  419,  Johannesburg,  S.A.R., 
mining  agent. 

Chamberlain,  H.  G.,  22,  Forest  Drive  West,  Leytonstone, 
F.,  isinglass  merchant. 

Cronquist,  Albert  W.,  Royal  Wharf,  Skeppsholmen, 
Stockholm,  Sweden,  lecturer  in  Government  Torpedo  School. 

Ewens,  Panl,  87,  Shirland  Gardens,  Maida  Vale,  W.,  civil 
engineer. 

Gent,  Wm.  Thos.,  Misterton,  Gainsboro',  analytical 
chemist. 

Hall,  Robt.  F.,  c'o  Box  407,  Johannesburg,  S.A.R., 
assayer. 

Hartmann,  Dr.  Wm.,  186,  Suffolk  House,  Cannon  Street, 
E.G.,  chemist. 

Hugill,  Francis  J.,  Rosedale,  Lubbock  Road,  Chislehurst, 
Kent,  manufacturing  chemist. 

Lewkowitsch,  Dr.  Julius,  Whitehall  Soap  Works,  Leeds, 
manufacturing  chemist. 

Little,  Wm.  G-,  Blendon  Cottage,  Bexley,  Kent,  chemical 
manufacturer. 

Ostlere,  Edward,  Messrs.  BaiTv,  Ostlere,  &  Co.,  Kirk- 
caldy, N.I5.,  linoleum  manufacturer. 

Pielsticker,  Carl  M.,  Suffolk  House.  Cannon  Street,  E.C., 
engineer. 

Pratt,  Walter  E.,  Chemical  Laboratory,  Midland  Railway 
Co.,  Derbv,  analvtical  chemist. 


on-Trent. 

Redwood,  Boverton,  l/o  Gracechurch  Street ;  4,  Bishops- 
gate  Street  Within,  E.C. 

Redwood,  Robt.,  l/o  Gracechurcli  Street ;  4,  Bishopsgate 
Street  Within,  E.C. 

Reed,  Albert   E.,  1  o  Cardiff  j  Highdene,  Station  Road, 
Sideup,  Kent. 

Staub,  Dr.  A.,  lo  Northwich  ;  Sand,  Glarus,  Switzerlaml. 

Wache,  Alfred,  lo    Douai ;  11"''    Rue    Nain,    Roubaix, 
France. 

Watson,  J.  Cecil,  1  o  Birchvale  :  c  o  Daniel  Lee  &  Co., 
Castleton,  Manchester. 

AVilliams,  M.  W.,  l/o   Ponders   End:  4,  Grove   Gardens, 
Regent's  Park,  N.W. 


TEMPORARY  CHANGES   OF  ADDRESS. 


Chase,  Prof.  Roscoe  L.,  July  No.  to  11,  Varnum  Avenue, 
Pawtucketville,  Lowell,  Mass.,  U.S.A. 

Johnston,  W.  G.,  July  No.  to  c/o  A.  Bums-Glen  ;  8,  Great 
Winchester  Street,  E.C. 
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:pI^ocEEIDIIsTa-s 


OF    THE 


EIGHTH  ANNUAL  MEETING. 


TiiK  Annual  tirntnil  Mitiiiifr  nf  tlir  Snciiiy  \va^  liilil  on 
Wedncsiliiv,  llu-  lOlli  .liilv.  in  tln^  ilnaliv  of  tin-  liovid 
In-stitiition,  Lomlon. 

Thf  I'nsidiMit.  .Mr.  I/inwic.  Mo.nd,  took  tlie  Chair  ut 
11  o'clock,  and  called  npon  the  Secretary  to  read  the 
.Minutes  of  the  last  .\mnial  Meetiufr.  These  havin/;  been 
iliily  confirmed,  Mr.  Henrv  Itruinier  proposed  and  Dr.  I).  H. 
Hewitt  secondeil,  that  .Mr.  Ivan'  Levinstein  and  .Mr.  ,V.  H. 
.Mien  should  he  appointed  scrutators,  to  examine  and  report 
upon  the  ballot  papers  for  election  of  new  (.'ouncil. 

-Mr.  K.  ('.  ('.  Sta.nkoku  iinpiired  wliethcr  this  course  was 
nece.s.snr_v,  seeinj;  that  the  election  was  already  practically 
settltMl  hv  the  nninlier  of  nominations  hein-;  eipuU  to  the 
number  of  vacancies.  After  some  further  discussiim,  it 
wa.s  decidttl  that  the  procedure  prescribed  by  the  bye-laws 
oii^ht  to  be  followed,  and  the  resolution  was  carrie(l. 

The  (leiieral  Sccretarv  then  reiul — 


Thk  Rki'Oht  ok  thk  f'oixcii.. 

Thk  Council  has  the  honour  to  report  that  the  membership 
of  the  Society  has  increased  from  2,;!9j,  as  reported  at  the 
last  incetin";,  to  2,44.'),  or  a  net  increase  of  ,^)0  members. 
l)urin<;  the  year  22:!  members  have  been  elected,  and  17:i 
have  been  removed  by  death,  resij^nation,  aiul  other  causes. 

The  losses  by  death  have  been  uinisually  heavy,  and 
include  the  following  names  emuient  in  jjure  and  applied 
science  : — Dr.  .1.  Peter  (Jriess,  F.K.S.,  the  disco;  erer  of  the 
a/.o-conipounds  ;  Dr.  \\'m.  Wallace,  ("ity  .Viuilyst  of  (jlas^ow, 
an  authority  im  sanitution;  J.  J.  Coleman,  Chairman  of  the 
Glasgow  and  Scottish  Se<tion,  the  inventor  of  the  Ucll- 
Coleman  mechanical  dry  air  refrif;erator ;  K.  D.  .Siha, 
Professor  of  .\nalytical  Chemistry  at  the  Ecole  Centrale, 
Paris;  John  Williams,  a  \'ice-President  of  our  Society-, 
and  at  one  time  President  of  the  I'harmaceutii'al  Society, 
an  authority  of  ;xreat  weij^ht  in  pharmacy,  and  one  whose 
ficnial  presence  and  coinisel  we  greatly  miss  ;  Dr.  Warren 
De  la  Hue,  F.K.S.,  a  former  President  of  the  Chemical 
.Society,  whose  researches  in  chemistry,  electricity,  and  as- 
tronomy are  historical ;  Dr.  K.  S.  Newall,  F.R.S.,  ideutitied 
with  the  invention  of  wire  rope  and  the  manufacture  of 
submarine  cables  ;  and  Dr.  .John  Percy,  F.K..S.,  late  Pre- 
sident of  the  Inni  and  Steel  Institute,  author  of  "  Percy's 
Metallurpy." 

Durinj;  the  year  ."i.i  pa])ers  and  .)  communications  liave 
appeared  in  the  Journal.  Our  thanks  are  due  to  those  who 
have  favoured  the  Society  by  reading  these  papers. 

The  Journal  daily  increases  in  importance  as  a  work  of 
reference,  and  every  effort  is  made  by  the  Publication 
( 'oinmittee  to  add  to  its  value.  Within  the  last  few  weeks 
Mr.  Watson  Smith  has  arranged  to  give  up  his  lectureship 
at  the  Victoria  X'niversity,  and,  taking  up  his  abode  in 
London,  has  agreed  to  make  the  editing  of  the  Journal 
his    main  occupation,  and  this   on   terms  which,  after  full 


delibemtion,  have  been  deemed  satisfactory.  The  Coutu'il 
hopes  that,  in  securing  for  the  future  his  .services,  wliiili 
have  been  so  valuable  in  the  past,  it  has  pnuuotcd  the  best 
interests  of  the  Society  in  whose  cniiiinmil  prosperitv  the 
•Ituirnal  is  so  important  a  factor". 

'I'his  step  has  been  rendered  possible  by  the  satisfaetorv 
state  of  our  finances.  On  the  21st  June  last  the 'l'rcasurer 
repol•tedthesumof  ;t,«8«/.  l.).v.  Oil.  invested  ami  1,214/.  4.v. ."«/. 
in  the  Hatik,  us  against  2,()SS/.  1  l.s-.  y,/.  invested  and 
l.Ttil/.  I2,«.  'Ml.  in  the  Hank  a  year  ago.  The  Heveinic  last 
year,  as  will  W  seen  from  the  bulance  sheet,  amounti'd  to 
'.IIS/.  Us.  <.)(!.  more  than  the  cxpcniliture ;  due  maiidv  to 
increased  i)rotit  tnun  advertisements  in  the  Journal.and 
economies  in  printing  and  publishijig  effected  without  in 
the  least  detracting  from  the  <piality  of  the  Journal.  This 
year  the  ])rofits  from  a<lverlisemciits  will  be  less,  as  the 
Comicil  has  agreed  to  accept  a  lower  sum  on  the  represiMita- 
tioii  of  the  publishers,  who  had  over-i'stimatcd  the  returns 
from  this  source. 

The  increased  salary  of  the  Kditor  ujider  the  arrangement 
alluded  to  above,  the  cost  of  providing  further  otbee 
a<'commoilation,  the  cost  of  housing  and  binding  the  books 
presented  by  .Mr.  HaphacI  Weldon,  referred  to  in  the  last 
report,  aiul  the  improbability  of  large  accessions  of  members 
in  the  future,  remler  this  surplus  most  welcome,  ami  wc  are 
thus  enabled  to  face  the  futiue  with  confidence  and  hope. 

.\nuing  minor  matters  connected  with  the  Journal,  the 
following  may  be  mentioned  : — .\  new  class  called  "  Photo- 
graphic nuitirials  and  ludcesscs "  has  been  added  to  the 
Journal  and  Patent  Literature,  the  code  of  rules  for  those 
engaged  in  th<'  production  of  the  Journal  has  been  revised, 
the  .lourual  is  now  printi'd  in  uniform  type  throughout, 
and  we  shall  publish  at  the  end  of  I  SHU  a  collective 
subject-mat ler  iiulcx  of  the  first  nine  volumes. 

The  adojition  of  the  Hcport  was  moved  by  Dr.  Hugo 
Miiller,  seconded  by  Col.  (iandde,  and  carried  unanimoush  . 

'I'he  Honorary  'I'reasiuer  (Mr.  K.  Kidek  Cook)  then 
presented  the  accounts  for  the  year,  published  (ui  pa^e  J04. 
He  urged  nu-mbers  to  avail  themselves  more  fully  of  the 
system  of  paying  their  sub.scriptions  by  bankers'  lu'ders. 
TIkjsi'  members  who  omitted  to  send  in  "their  subscriptions 
luomptly  were  deprived  of  their  Jouriuils  solely  through 
that  carelessness  so  common  to  busy  men  in  dealing  with 
private  matters.     The    Society  did   not    suffer,   because  the 

I  subscriptions  always  arrived  eventually  ;  but  as  bankers 
were  willing  to  collect  subscriptiims,  members  might  siuvh 
a\ail  themselves  more  fully  of  the  convenience.  He  would 
also  ask  members  to  bear  in  miiul  that  at  the  beginning  of 

;  every  year,  especially  during  .laimary,  the  work  of  his 
department   was  v<-ry  heavy,  and  that  it  was  impossible  for 

,  him,  without  a  special  staff,  to  ackmjwiedge  all  sub.scriptions 
the  moment  they  came  in.  He  had  received  certain  letters 
of  complaint  on  the  subject,  but  he  was  sure  that  when 
they  knew  the  circumstances,  members  would  make  due 
allowance  for  slight  delays  occurring  at  such  moments  of 
pressure.  He  was  glad  to  report  that,  although  the  Council 
had  invested   1,500/.  during  the  year,  he  had  now  in  haiul 

I  over  1,200/.,  which  was  (piite  enough  to  meet  expenses 
until  the  subscriptions  for  ne.\t  year  came  in. 

I  The  Presidknt  moved  that  a  vote  of  thanks  be  tendered 
j  to  Mr.  Kider  Cook  for  the  care  and  skill  with  which  he  had 
filled  the  position  of  Hon.  Treasurer  for  eight  years.  He 
was  sure  that  it  was  unneees.sary  for  him  to  go  into  any 
details  on  the  subject,  and  hoped  that  the  vote  would  he 
carried  by  acclamation. 

Mr.    John    Spillkr   seconded   the   motion,   which   was 
,   carried  by  acclamation. 

The  Hox.  Treasurkr  in  returning  thanks  said  that  he 
considered  himself  an  exceedingly  fortunate  official.  The 
duty  of  a  treasurer  was  usually  to  supjily  finals  ;  but  this 
Society  was  so  prosperous  that  he  had  only  to  take  care  of 
and  invest  its  money.  That  was  an  exceptional  position,  and 
one  which  it  was  a  gratification  to  hold. 
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STATEMENT  OF  REVENUE  AND  EXPENDITURE  FOR  THE  YEAR  1888. 


REVENUE. 

Annmml  Suliscriptioiis  for  1888:— 

oil  received  in  1887  (less  l.'is.  Id.  short 

paid) 

Odd  amounts  on  .account  of  18SS 

subscriptions  received  in  1887  . . 

2,186  received  in  188S  (at  £1 5s.  each)  . . 

2  ,.  ..       (at  £1  Is.  each)  . . 

1  „  .,       (at  £1) 

EicRss  payments 

Sundry   balances    of    sub- 
scriptions for  1888— short 

paitt  in  1887 

12  received  in  1889 


£    s.  d. 


7S    1  11 


1  17 

i.m  10 


£  s.  a. 


2.8-21!  17  10 


2,260 

11  Life  Composition  Fees *103    n    " 

Interest  on  Deposit  Account 21 

Interest  on  Jletropolitnn  Stock 5.3 

Jonmnl : — 

Sales 180    3  10 

Advertisements 600    0    0 


■I    1 
7  U 


780    3  10 


£,3,681  I.'?    8 


EXPENDITrRE. 

£     s,  rf. 
Journal  Expenses : — 

Publishing 1,272    0    3 

Editor's  Salary 250    0    0 


s.  d. 


Expenses  , 

Abstinictors' 

Indexing  Journal . 

Journals 

Patent  Lists 


80  16  8 

259    3  0 

30    0  0 

13  18  G 

t5    3  6 


Sundries,  Printing 

Secretary's  Salary 

Sectional  Expenses 

Hon.  Treasurer's  Assistant 

Oflice  Expenses 

Stationery 

Auditors'  Fee 

Solicitors'  Ciiargcs 

Reporting  Annual  fleeting 

Addressing  Circulars 

Bank  Charges 

Secretary's  Petty  Cash 

Treasurer's  Petty  Cash 

Balance  of  Revenue  over  Expenditure  . 


1,051 
58 
310 
211 
42 
70 


8 

13 

2 

1 

« 
14 
918 


7  H 

14    6 

0    0 

0    8 

0  0 
12    B 

1  10 
5    0 

18  10 
18  10 

S  10 
18     5 

S  8 
11  0 
14    9 


£.3,681  13    8 


Dr. 


Memorandum.    Journals  in  Stock  :—  Xps.,  value  £ 

42  Subscriptions  tor  1888  owing  not  inchulod  in  above. 
•  Placed  to  capital  account. 

THE  TRE\SrRER-lN   \CC0XTNT  WITH  THE  SOCIETY  OF  CHEMICAL  INDUSTRY  FOR  THE 

YEAR  1888.  Cr. 


To  Cash  on  Deposit  (31st  December,  1887) 
Balance  at  Bank,  ditto 

Balance  in  Secretary's 
hands ditto 


£ 

a. 

d. 

& 

». 

d. 

.       750 

(1 

0 

B 

.       307 

8 

7 

1  14    3 


1,059     2  10 
1     1     0 


Less  subscription  returned 

Annual  Subscriptions ; — 

23  subscriptions  for  the  year  1887 

(£1  6.«.each) 

2,186  subscriptions  tor  the  year  188S 

(£15.«.ench)  2,732  10    0 

2  subscriptions  tor  the  year  1888 
£1  Is.  each) 

1  subscription  tor  the   year  1888 

(£1) 

70  subscriptions  for  the  year  1889 

(£16s.each) 87  10    0 

3  subscriptions  tor  the  year  1889 
(£1  Is.  each)  

1  subscription  for   the  year   1890 
(£1B«.) 

2,'2S0 

Excess  payments 

Sundry  balances  of  suhseriptions  for  1887 

and "iSSS— short  paid  in  1887 

Sundry  amounts  paid  on  account  of  1889 

Life  Composition  Fees 165    0    0 

Interest  on  Deposit  Account 21    4    1 

Interest  on  Metropolitan  Stock ■''S    7  11 

Journal: — 

Advertisements 679  16    8 

Sales ISa    8  10  _ 

SjJ     0     b 


28  15 

—  !,«.i8 
(1 

1  10 

,732  10 

0 

•1     2 

0 

1    n 

1, 

87  10 

n 

3    A 

0 

1     5 

0 

0    6 

6 

1     S 

11 

0  10 

0 

—    2.858 

9  U 

£5,028    9    3 


£    s.  a.       £    s.  d. 

Bv  Journal  Expenses  :— 

Publishing  1.431    7    7 

Editorial 623  11    8 

Carriage  ot  Stock  to  London 9  15    3 

Insurance  of  Stock 2  10    0 

—  2,067    4    G 


Sundries  Printing,  ka 

Sectional  Expenses : — 

Birmingham  Section 7    1  5 

Glasgow  Section 4117  9 

Liverpool  Section 24  19  0 

London  Section 73    4  6 

Manchester  Section 43    1  0 

Newcastle  Section 20  17  0 


65  19    2 


Secretary's  Salary 

Office  Expenses  :— 

Rent 

Fires,    Gas,   Attendance    and    In- 
surance  


211    0    8 
310    0    0 


110   n    0 

Hi  12     .-. 


70  12     5 
42    0     0 


Honorarium  to  Hon.  Treasurer's  assistant  for  work 

in  1887 

Honorarium  to  Secretary  for  work  in  connexion 

with  transfer  ot  printing  in  1887 21    0    0 

Stationery 45  11  10 

.Vuditors'  Fee 5    5    0 

Solicitors'  Charges 17  17  10 

Purchase  ot  £1,049  Is.  3(/.  Metropolitan  3  =  0  Stock . .  1,C75    0    0 

Reporting  at  Annual  Meeting 13  18  10 


Addressing  Circulars  . 

Bank  Charges  on  Scotch  and  Irish  Cheques 

Secrctarv's  Petty  Cash  :— 

Postage,  Telegrams,  and  Orders ....        1616    s 
Books,  Stationery,  Grituities,  Tra- 
velling Expenses,  and  Sundries  . .        10  10    2 
Expenses  at  .\nnaal  Meeting 10    7  11 


Treasurer's  Petty  Cash 

Cash  on  Deposit  (31st  December,  1888). 
Balance  at  Bank,  ditto 

Balance  in  Secretary's 
hands ditto 


5  10 
1  13    5 


37  11    9 
14  II     II 


700    0    0 
317  18    1 


8  10  11 

9 

0 

£5,028 

9 

3 

•  In  ■uhlition  to  this  there  is  an  amount  of  £2,088  lis.  7rf.  MetropoUtan  3  =,  o  Consolidated  Stock,  invested  in  the  names  ot  Mr.  David 

Howard  and  Mr.  Edward  Rider  Cook.  ,„     ,        .... 

\\'e  have  compared  the  above  Stntemoiit  with  the  Receipts,  Counterfoils,  \  ouehers,  and  Books  ot  the  Society, 

mill  certify  it  as  correct. 
03   St.  S^vithin's  Lane,  London,  E.C.,  "  (Signed)         THEOBALD  BROS.  &  MIALL, 

21st  February  1889.  Chartered  Aeoouutants. 
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KLKt-riDN    Ol-'    AllHTOUS. 

Mr.  (t.  H.  MvKINs  ihovikI  tliiit  Mi'SMS.  Tlii'olmUl  Hiiis. 
mill  Miiill,  (I  111  It  I' roil  Ai'i'omitaiits,  ln'  ir-fkeli'il  auilitois 
for  tliu  ousiiiiiff  yi'iir.  'I'lic  iiiiuimi  wa>  seioiulcit  liv 
Mr.  Juhu  I'litliiiMiii  iiiul  I'tirriiil  iiimiiiniously. 

.Vn.ni.h.  CiK.nkkvl.  Mkkti.m:   fok   IH'JO. 

I'lvffssof  Clowks  siiiil  tliiit  )ii'  (Ici-ply  ii'jiivtti'd  llir 
iiimvoiiluWe  iihsi'ncf  of  the  I'liainimii  of  llii-  Nottinirliaiii 
Sei'tioii,  from  whom  \\v  hail  just  rwi'ivid  a  ti'lcfiniin  askiiifr 
him  lo  explain  his  iiiahilitv  to  atliinl  for  the  imrposc  of 
inviting  the  Society  to  liolil  its  (ieiural  -Meeting'  at  Not- 
tingham next  year.  In  eonveyiiifr  that  invitatioti  lo  the 
Soeicly  at  laifre,  he  was  Imppy  to  he  ahU'  to  say  tluit  tlie 
Council  hail  already  rcceivcil  it  witli  uiiproval.  Meuihers 
would  lie  aware  Ih-.it  Nottiiifrhain  was  centnilly  placed  and 
well  served  with  railways.  'I'hoii^li  tliere  was  not  nnieli 
chemical  industry  in  the  town  itself,  there  was  the  laec  and 
hosiery  maniifactnri'.  which  would  lie  found  interesting  hy 
some  meinliers  ;  and  tlK-re  was  also  the  tannery  i.if  Sir  .lohn 
Turncy  (('hairman  of  the  Section),  wliich  was  one  of  tlie 
largest  in  the  country.  Heyond  this,  however,  he  hoped 
that  there  would  he  an  iittiactive  iirofjraniine  of  \  isits  to 
places  within  easy  reach  of  Xottinghani.  .Some  of  the 
Burton  hivwers  had  ah'eady  expressed  llieir  willintiness  to 
entertain  memhers ;  and  he  did  not  ilouht  that  Shettield 
«"Ould  he  willing  to  sliow  them  something  of  the  iron  and 
steel  industries.  With  regard  to  the  lighter  i>art  of  llii' 
progriimme,  he  was  sure  that  if  the  meeting  were  disposed 
to  accept  the  invitation,  Xottinghain  would  try  to  maintain 
its  ivpulation  for  hospitality,  and  do  its  best  to  make  the 
visiit  pleasant  iind  interesting  to  all  who  should  attend. 

The  motion  wa.s  seconded  hy  the  I'resident  elect 
(Sir  LowTiiiAN  Hell,  liart.,  F.K.S.)  and  carried  hy 
acclamation. 


'llii-:  I'uksidk.nt's  .Vdhukss. 

Ar  the  iiniugtiral  meeting  of  our  Society  held  in  London 
eight  years  ago,  1  had  the  honour  to  read  a  paper  on  the 
"  Patent  haws,  with  special  reference  to  Chemical  In- 
ventions."    In  this  paper  I  made  the  following  remark: — 

"  Science  tells  us  how  very  far  vve  are  from  attaining  our 
industrial  aims  with  anything  approaching  the  theoretical 
cxpelidituiu  of  force.  Science  also  tells  us  in  what  iliicctions 
we  may  look  forward  to  arriv  ing  at  improvements.  I  might 
say  that  we  are  on  the  eve  of  creating  a  science  of  inven- 
tion, that  is,  of  developing  scientific  methods  for  soh'iug 
industrial  problems." 

As  exemplifying  to  a  certain  extent  the  application  of 
methodical  research  to  an  industrial  ]irolilem,  I  propose  to 
bring  before  V'ou  to-day  an  arcouiit  of  tlu'  work  1  have  been 
engaged  in  for  many  years  in  relation  to  tla-  procuring  of 
new  and  abundant  supplies  of  ammonia,  and  to  investigations 
eonnected  therewith. 

Through  the  classic  reseaiches  of  l.attes  and  (iilherl. 
who  proved,  iu  opposition  to  no  less  an  authority  than 
Tiicbig,  that  amimmia  is  ii  most  valuable  manure  which 
enables  us  not  only  to  maintain,  but  to  inultiiih'  the  yield 
of  our  fields,  and  thus  to  feed  on  the  same  area  a  mucli 
larger  number  of  inhabitants,  the  immense  importance  of 
an  abundant  supply  of  ammonia,  more  iiarticiilarly  for  the 
OM  World,  with  its  teeming  population  and  worn-out  soil, 
has  been  ap|iarent  to  e\erv  one. 

For  many  years  Kiinipe  has  paiil  to  South  ,\nierica 
millions  upon  millions  of  is  for  ammonia  in  the  shape  of 
guano,  and  more  ivecntly,  since  the  sn|i|ily  of  giuino  prae- 
lieally  ceased,  for  nitrate  of  soda,  which  effcelually  serves  ' 
^ame  purpose  as  ammonia.  During  the  past  vear  South  the 
.\nieriea  exiKirted  750,000  tons  of  nitrate,  of  which  GjO.UOO 
went  lo  Kuropc,  representing  a  value  of  not  less  than 
6,500,000/. 

The  pi-obleni  of  suviu^  this  immense  cxpcndilurc  lo 
Europe,  of  making  ourselves  independent  of  a  eoiinlry  so 
far  away  for  the  supply  of  a  nuiterial  upon  which  the 
prosperity  of  our-  iigiiculture — our  most  important  industry 


'   — depends,  hy  supplying  this  amuionia  from  sources  at  our 
I   own   ciunmand,    is   certainly   one   of    the    most    important 
which  our  science  has  to  solve. 

It  is  more  than  100  years  since  lierthollet  ascertained  that 
ammonia  consists  of  nitrogen  and  hydrogen,  two  elements 
which  we  ha\e  in  great  abundanec  al  our  eomniand  ;  ami 
innumerahlc  attempts  have  been  made  during  this  century 
to  produce  this  valuable  product  by  the  direct  eombination 
of  the  elements,  as  well  as  by  indirect  means.  It  has  been 
eiiually  well  known  that  wc  are  in  possession  of  three 
abundant  sources  of  nitrogen  : — 

(1.)  In  the  shape  of  matter  of  animal  origin. 
(2.)   In  the  shape  of  matter  of  vegetable  origin. 
(3.)   In  the  atmosphere,  which  contains  no  less  than  7U  pel' 
cent,  of  nncombined  nitrogen. 

In  ohlen  times  ammonia  was  priiu'ipally  obtaineil  from 
animal  matter,  oiiginally  in  Egypt  by  the  distillation  of 
earnel  dung,  later  lui  from  nrine,  and  from  the  distillation  of 
bones  and  horn.  The  quantity  so  obtained  was  very  small 
and  the  ju'oduets  wry  exiieiisixe.  The  iutroduction  of  coal 
gas  for  illumination  gavi*  us  a  i-onsiderahle  and  eonstauth' 
increasing  supply  of  ammonia  as  a  b}-prodnct  of  the  gas 
niainifactnre,  and  until  recently  all  practical  efforts  to 
increase  our  supply  of  ammonia  were  directed  towards 
eolleetiug  and  utilising  in  the  best  possible  manner  the 
ammonia  so  obtained.  The  immense  extension  of  the  coal 
gas  industry  all  over  the  world  has  in  this  way  put  us  into 
possession  of  a  very  considerable  amount  of  sul|ihate  of 
aininonia,  amminting  in  P^urope  now  to  1  10,0110  Ions  per 
annum.  In  recent  years  this  has  been  auginented  by  the 
ammonia  obtained  by  the  distillation  of  shale,  by*  the  intro- 
diu'tion  of  closed  ovens  for  the  manufacture  of  coke, 
coinbined  with  ajiparatus  for  condensing  the  ammonia 
formed  iu  this  manufacture,  and  also  hy  the  condensation  of 
the  ammonia  contained  in  the  gases  from  blast  furnaces 
working  with  coal.  Ihit  all  these  new  sources  have  so  far 
added  only  about  40,000  tons  of  sulphate  of  aninumia  to  our 
supply,  making  a  total  of  180,00(1  tons  ]ier  annum,  of  which 
about  l'JO,000  arc  )iroduced  in  the  United  Kingdom,  while 
wc  still  import  650,000  tons  of  nitrate  of  soda,  equivalent  to 
500,1100  tons  of  sulphate  of  amiuonia,  to  make  up  our 
ici|uireiueiits. 

Many  processes  have  from  time  to  time  been  proposed  to 
obtain  amiuonia  from  other  sources.  The  distillation  of 
turf,  which  contains  upwards  of  3  per  cent,  of  nitrogen,  has 
rceeived  much  attention,  and  a  large  number  of  imeutors 
have  endeavoured  to  produce  ammonia  from  the  nitrogen  of 
the  air ;  but  none  of  these  processes  have  to  my  knowledge 
been  successful  on  a  manufacturing  scale. 

My  attention  was  called  to  this  subject  at  an  early  part  of 
my  career.  Already,  as  fur  back  as  1861,  I  undertook 
experiments  to  utilise,  for  the  production  of  ammonia,  waste 
leather,  a  waste  material  of  animal  origin  at  once  abundant 
and  very  rich  in  nitrogen,  containing  from  12  per  cent,  to  15 
per  cent,  of  this  clement.  Distillation  in  iron  retorts  yielded 
about  half  the  nitrogen  of  this  material  in  the  form  of 
animiinia,  the  carbon  remaining  iu  the  retorts  containing 
still  from  6  per  cent,  to  8  per  cent.  Distillation  with  a 
moderate  quantity  of  hydrate  of  lime  increased  the  yield  of 
ammonia  only  by  1  per  cent,  to  Ij  per  cent.  A  rather 
better  result  was  obtaineil  by  distilling  the  ground  residual 
caibon  with  hydrate  of  lime  ;  Iiut  this  operation  proceeded 
very  slowly,  and  the  total  yield  of  ammonia  still  remained 
very  far  below  the  quantity  theoretically  obtainable,  so  that 
1  came  to  the  conclusion  that  it  was  more  rational  to  utilise 
the  leather,  reduced  to  powder  by  nu'chanical  means,  by 
mi.xing  it  directly  with  ollur  manures. 

.V  few  years  later  1  became  connected  with  a  large  animal 
charcoal  works,  in  which  sulphate  of  ammonia  was  obtained 
as  a  by-product.  Here  again  I  was  met  with  the  fact 
that  the  yield  of  ammonia  by  no  means  corresponded  with 
the  nitrogen  in  the  raw  material,  and  that  the  charcoal 
remaining  in  the  retorts  contained  still  about  half  as  much 
nitrogen  as  had  been  present  in  the  bones  used. 

b'rom  this  time  forward  niv  attention  was  for  many  y eara 
given  exclusively  to  the  soda  maiuifactnre,  and  it  was  only 
in  187y  that  I  again  took  u])  the  ipiestion  of  ammonia.  I 
then  determiueil  to  submit  the  various  processes  which  had 
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beeu  proposed  for  obtaining  ammonia  from  the  nitrogen  of 
the  air  to  a  searching  investigation,  and  engaged  Jlr.  Joseph 
Hanliczek  to  carry  out  the  experimental  woi-k. 

These  processes  may  he  broadly  divided  into  three  classes  : 

(1.)  Processes  ^i-hich  ])ropose  toeonibine  nascent  hydrogen 
with  nitrogen  at  high  temperatures  or  by  eU'Ctricity, 
ivit!\  or  ^vithont  the  presence  of  acid  gases. 

(2.)  Processes  in  which  nitrides  are  first  formed,  from 
which  ammonia  is  obtained  bj'  the  action  of  hydrogen 
or  steam. 

(3.)  Processes  in  which  cyanides  are  hrst  formed  and  the 
ammonia  obtained  from  these  bj-  the  action  of  steam. 

We  began  with  an  investigation  of  those  processes  in 
which  a  mixture  of  steam  and  nitrogen  or  of  steam  and  air 
is  made  to  act  upon  coke  at  a  high  temperature,  sometimes 
in  the  presence  of  lime,  baryta,  or  an  alkali,  sometimes  in 
the  presence  of  hydrochloric  acid. 

Very  numerous  patents  have  been  taken  oiil  in  this 
direction,  and  there  is  no  doubt  that  annnunia  has  been 
obtained  by  these  processes  by  many  invenfnrs  ;  but  as  I  was 
aware  that  coke  contains  a  considerable  (juantity  of  nitrogen, 
frequently  as  much  as  1'5  per  cent.,  which  might  be  the 
source  of  the  ammonia  obtained,  I  determined  to  carry  on 
the  investigation  in  such  a  way  as  to  make  (juite  certain 
whether  we  obtained  the  ammonia  from  the  coke  or  from  the 
nitrogen  of  the  atmosphere,  or  from  both.  For  this  purpose 
we  nuule  for  every  experiment  carried  on  by  a  mixture  of 
nitrogen  or  air  with  steam  another  experiment  with  steam 
alone,  carefully  excluding  nitrogen  from  the  apparatus.  A 
very  large  number  of  experiments  carried  on  at  carefully 
determined  temperatures,  ranging  from  .500' to  1,200°  C,  and 
in  whicli  the  directions  given  liy  the  various  inventors  were 
most  carefully  observed,  all  led  to  the  same  result,  viz., 
that  the  quantities  of  ammonia  obtained  were  the  same 
whether  nitrogen  was  introduced  info  the  a]>paratus  with  the 
sfeam  or  whether  steam  alone  was  used,  thus  pro\  ing  con- 
clusively that  the  ammonia  obtaiiied  was  derived  from  the 
nitrogen  contained  in  the  coke. 

Fuifher,  on  carefull3'  determining  the  nitrogen  in  the  coke 
used,  it  was  found  that  the  quantity  of  ammonia  we  had 
obtained  in  burning  coke  in  a  current  of  nitrogen  and  steam 
very  nearly  convsponded  with  the  total  nitrogen  in  the  coke, 
so  that  we  subsequently  nuide  our  nitrogen  determinations 
in  the  coke  by  simply  burning  it  in  a  current  of  steam. 

A  process  belonging  to  this  class,  ]ir(qiosed  liy  Hugo 
Pleck,  in  which  a  mixture  of  carbonic  oxide,  steam,  and 
nitrogen  is  made  to  pass  over  lime  at  a  moderate  red  heat 
in  order  to  obtain  ammonia,  was  also  carefully  tried.  It 
was  claimed  for  this  process  that  it  produced  nascent 
hydrogen  at  temperatures  at  which  the  ammonia  is  not 
dissociated,  and  for  this  reason  succeeded  where  others  had 
failed.  A\'e  found  that  a  considerable  amount  of  hyilrogen 
was  obtained  in  this  way  at  a  temperat\n-e  not  exceeding 
3.50^  V;  and  that  the  reaction  was  nearly  complete  at  500°  C. ; 
hut  although  we  tried  nniny  experiments  over  a  gi'eat  range 
of  temperatmes,  we  ne\er  obtained  a  trace  of  ammonia  by 
this  process. 

Amongst  experiments  with  processes  of  the  second  class, 
based  upon  the  formation  of  nitrides  and  their  subsequent 
decomposition,  the  nitrides  of  boron  and  titanium  had 
received  most  attenfinn  from  iiixentors.  The  nitride  of 
boron,  which  is  obtained  by  treating  boracic  acid  with  carbon 
in  the  presence  of  nitrogen,  when  acted  upon  by  steam, 
forms  boracic  acid  again  and  yields  the  whole  of  its  nitrogen 
in  the  form  of  ammonia  ;  but  the  high  temperature  at  which 
the  first  reaction  takes  ])lace,  and  the  volatility  of  boi'acic 
acid  in  a  current  of  steam,  make  it  impossible  to  utilise  this 
reaction  industrially. 

There  seemed  to  be  a  better  chance  for  a  process  patented 
bv  !M.  Tessier  <lu  Mnthay,  wlio  ]troposed  to  Itring  a  mixture 
of  nitrogen  and  hydrogen  into  contact  with  tittiniiim  nitride 
and  thus  to  form  ammonia  continuously.  'J'itanium  is  the 
only  element  of  which  we  know  at  present  several  combina- 
tions with  nitrogen,  aitd  the  higher  of  these  does  on  being 
acteil  u]Hm  by  a  current  of  hydrogen  at  an  elevated  tempe- 
rature, ]U-oduce  ammonia  and  a  lower  nitride  of  titanium  ; 
hut  this  lower  nitride  does  not  absorb  nitiogi'ii  under  any 
of  the  conditions  under  whicli  we  tried  it,  which  explains 
the  fact  that  if  we  passed  a  current  of  hydrogen  and  uiti-ogen 


over  the  higher  nitride,  we  at  first  obtained  a  quantity  of 
ammonia  corresponding  to  the  quantity  which  the  nitride 
would  gi\"e  with  hydrogen  alone,  but  that  the  formation  of 
ammonia  then  ceased  eomidetely. 

Thus  far  we  had  quite  failed  to  get  the  nitrogen  of  the 
air  info  action. 

With  the  third  class  of  processes,  Iiowever,  based  upon 
the  formation  in  the  first  instance  of  cyanides,  we  found  by 
our  very  first  exjieriments  that  the  nitrogen  of  the  atmo- 
sphere can  be  easily  led  into  combination.  A  few  experiments 
showed  that  the  cyanide  of  barium  was  much  more  readily 
formed  than  any  other  cyanide  ;  so  we  gave  our  full  atten- 
tion from  this  time  to  the  process  for  obtaining  ammonia  by 
means  of  cyanide  of  barium  invented  by  JIM.  ilargueritte 
and  Sourdeval.  This  process  consists  in  heating  a  mixture 
of  carbonate  of  barium  with  carbon  in  the  presence  of 
nitrogen,  and  subsequently  treating  the  cyanide  of  barium 
produced  with  steam,  thus  jjroducing  timmonia  and  regenerat- 
ing the  carbonate  of  barium.  A  great  difficulty  in  this 
process  is  that  the  carbonate  of  barium  fuses  at  high 
temperatures,  and  when  fused  attacks  fireclay  goods  very 
powerfully. 

We  found  that  this  can  be  overcome  by  mixing  the 
carbonate  of  barium  with  a  sufficient  quantity  of  carbon 
and  a  small  quantity  of  pitch,  and  that  in  this  way  balls 
can  be  made  which  will  not  fuse,  so  that  they  can  he 
treated  in  a  contimious  apparatus  in  which  the  broken 
briquettes  can  be  charged  from  the  top,  and  after  treatment 
can  be  withdrawn  from  the  bottom. 

We  found  that  the  formation  of  cyanides  required  a 
temperature  of  at  least  1,200°  C,  and  procee<led  most 
readily  at  1,400°  ('.,  temperatiuvs  which,  although  difficult 
to  attain,  are  still  cpiite  within  the  range  of  practical 
working  ;  and  we  found  no  difficulty  in  obtaining  a  product 
containing  80  per  cent,  of  barium  cyanide,  corres|iouding 
to  a  conversion  into  cyanide  of  40  per  cent,  of  the  barium 
present. 

We  found,  however,  that  the  cyanide  when  exposed  to 
the  atmosphere  at  a  temperature  above  :iOO°  C.  is  readily 
destroyeil  under  re-formation  of  carbonate  of  barium,  so 
that  it  is  absolutely  necessary  to  cool  it  down  to  this 
temperature  before  exposing  it  to  the  atmosphere,  a  fact 
of  great  importance  that  Inul  liitherto  been  overlooked. 

The  operation  for  producing  ammonia  and  regenerating 
the  carbonate  of  barium  by  acting  upon  the  cyanide  with 
steam  offers  no  diftienlty  whatever,  and  if  the  temperatme 
is  not  allowed  to  exceed  500°  C.  the  results  are  quantitative. 
The  regenerated  carbonate  of  barium  acts  actually  better 
than  the  gi-oinid  witherite  used  in  the  first  instance,  and  if 
care  is  taken  that  no  impurities  are  introduceil  by  the  pitch 
which  is  nseil  to  re-make  the  briquettes  and  to  replace  the 
small  amoinit  of  carbon  consumed  at  each  operation,  I  see 
no  reason  why  it  shoidd  not  continue  to  act  for  a  very- 
long  time. 

The  cyanide  is  not  acted  on  by  carbonic  oxide,  but 
carbonic  acid  destroys  it  at  high  temperatures,  so  that  it 
is  not  possible  to  produce  it  by  heating  the  briquettes 
directly  in  a  flame  free  from  oxygen,  but  containing 
carbonic  acid.  The  process  has,  therefore,  to  be  carried 
out  in  closed  vessels,  and  1  designed  for  this  purpose  the 
following  apparatus  ; — 

Clay  retorts  of  moderate  dimensions  and  thin  walls  are 
placed  verticallv  in  a  furnace,  passing  through  the  hearth 
as  well  as  through  the  arch  of  the  furnace.  These  are 
joined  at  the  bottom  to  cast-iron  retorts  of  the  same  shape 
as  the  earthenware  retort.  Through  a  cast-iron  mouthpiece 
on  the  top  of  the  retoit  the  material  v\as  introduced,  while 
in  the  east-iron  retort  below .  the  material  v\as  cooled  to  the 
necessary  temperature  by  radiation,  and  by  the  cold  nitrogen 
gas  introduceil  into  the  bottom  of  it.  The  lower  end  of 
the  east-iron  retort  was  furnished  with  an  arrangement 
for  taking  out  from  time  to  time  small  quantities  of  the 
material,  while  fresh  material  was  in  the  same  proportion 
fed  in  tit  tin-  top.  .Vs  a  soiu'ce  of  nitrogen  I  used  the  gases 
escaping  from  the  carbonating  towers  of  the  annnonia-soda 
process.  The  fin-mation  of  ev"anide  of  barium  from  barium 
carbonate,  carbon  and  nitrogen  absorbs  a  verv'  large 
amount  of  heat — no  less  than  97,000  calories  per  equivalent 
of  the  evanide  formed — which  heat   has   to  be  transmitted 
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through  the  nulls  of  the  n-lorl.  I  thi'ivforc  eoiisideivd  it 
iiucfssarv  to  um-  n-torts  witli  very  thin  whIIs,  Imt  I  diil  ] 
not  siifiiTil  in  ohlaininf;  nlorl>  of  this  iloM-ripliiin  «hiiU 
wouUl  ivsist  the  MTV  lii^'li  li-nip<i«tuiis  whitli  thf  proi<>~ 
i\HHiiiv^.  aii<l  for  tlii-^  iva^on  I  aluimlonrd  tht'^f  i*\iK*rinn.-iits. 
I  was  at  that  time  ni>t  ari|iiainlvil  with  the  rxiilliiit  quality 
ol  chiy  ivtorts  nsid  in  zinc  works,  with  wliii'h  I  haw  sii\i.i' 
I'xptiinu-ntiMl  for  a  ilifTvri'iit  purpose.  I  have  no  ilonlil 
that  with  sueh  retorts  the  prochietion  of  eyanides  hy  this 
process  can  he  carried  out  w  ithout  ffreat  dilficuhy. 

I  heUeve  that  the  process  will  i)ro\e  rcnimu'ralive  for  the 
nuiunfactiire  of  cyanojien  product*,  which,  if  produced  more 
cheaply,  may  in  the  future  pla\  an  ini)M>rtant  role  in  orj^anic    i 
-yuthesis,  in   the  extraction   of   uoblc   niclals  arai    possibly 
other  chemical  aial  mctallur-iical  operation-. 

The  process  certainly  also  offer- a  solution  of  the  problem 
of  obtainini;  ammonia  from  the  nitrofjen  of  the  atmosphere, 
but  whether  thi-  can  be  done  with  satisfiiclory  commercial 
results  is  ii  ipiestion  1  cannot  at  present  answer,  as  I  have 
not  been  able  to  secure  the  iliita  for  making  the  necessary 
calculations.  : 

I  am  the  more  doubtful  about  this  point,  a.s  in  the  course    | 
of    our    in\estij;alions     I    ha\<'    fiuuid    means    to    produce 
iiiumoniu    at  small  cost   and  in   f;rcat   abiuahince   from  the 
immense  store  of  combined   !iitrof;cn  which   we   possess   in 
our  coal-tields. 

.Vnion;;  the  processes  for  obtaining:  aunuonia  from  the 
uitrojren  of  the  air  which  we  iuvcstijr;itcd,  was  one  appa- 
rently of  great  simplicity,  pateute<l  by  Messrs.  Rickman 
and  Thompson.  These  •.'cnth'Uicn  state  that  by  (lassiug  air 
and  steam  through  a  iUi'|i-coal  lire,  the  nitrogen  so  passe<l 
through  is  to  a  certain  extent  converted  into  auMunnia.  In 
investigating  this  statement  we  foinid  that  the  process  de- 
scribed certainly  yields  a  considerable  (luantity  of  ammonia. 
but  when  we  burnefl  the  same  coal  at  a  moderate  temperature 
by  means  of  steam  alone  in  a  tube  heated  from  the  outside, 
we  obtained  twice  as  nuich  aunnonia  as  we  had  done  by 
huniing  it  with  a  mixture  of  air  and  steam,  proving  in  this 
ea.se,  as  in  all  others,  the  soincc  of  the  aunuouia  to  have  been 
the  nitrogen  contained  in  the  coal.  The  cpiantity  of  anouonia 
obtained  was.  however,  so  large  that  1  detei'mined  to  follow 
up  this  experience,  and  at  once  commenced  experiments  on 
u  seuii-manufacturiug  scale  to  ascertain  w  hether  they  would 
lead  to  practical  and  econoniie  results. 

I  came  to  the  conclusion  that  burning  coal  by  steam 
alone  at  temi>eratures  at  which  the  aunnonia  formed  shoulil 
not  be  dissociated,  although  it  yieldeil  more  aunnonia, 
would  not  lead  to  an  economic  i>roeess,  because  it  would 
require  apparatus  heated  from  the  outside,  of  great  compli- 
cation, bulk,  and  costliness,  on  account  of  the  immense 
quantity  of  raw  material  to  he  treated  for  a  small  amount 
of  anmionia  <ibtainablc. 

On  the  other  hand,  if  the  coal  could  be  burned  in  gas 
proilucers  by  a  mixture  of  air  and  steam,  the  plant  and 
working  of  it  would  be  simple  and  incxi>ensive,  the  gas 
obtaiucti  could  be  utilised  in  the  same  way  as  ordinary 
producer  gas,  and  wovdd  pay  to  a  large  extent  for  the  coal 
used  in  the  operation,  so  that  although  only  one-half  of  the 
ammonia  would  be  obtained,  it  seemeil  probable  that  the 
result  would  be  economical. 

I  couseijUcntly  i-onstructcd  gas  proiluccrs  anil  abs(.)rbing 
plant  of  various  designs  and  carried  on  experiments  for  a 
imniher  of  years.  These  cx])erimcuts  were  superintended 
hy  Mr.  G.  H".  Ikckctt,  Dr.  Carl  Markcl,  and,  during  the  last 
four  years,  by  Dr.  .\dolf  Stanb,  to  whose  zeal  anil  energy  1 
am  much  indebted  for  the  success  that  has  been  achieved. 
The  object  of  these  experiments  was  to  determine  the  most 
favourable  conditions  for  the  economic  working  of  tlu^ 
process  with  respect  to  both  the  cost  of  manufacture  as  well 
a.s  the  first  cost  and  simplicity  of  plant.  The  cost  of 
nianufactuix-  depends  mainly  u]i(Ui  the  yield  of  ammonia, 
as  the  eX|K*nses  remain  almost  the  same  whether  a  large  or 
a  .small  anunint  of  ammonia  is  obtaine<l ;  the  only  other  item 
of  importance  is  the  qiunitity  of  steam  used  in  the  process. 
We  found  the  yield  of  aunnonia  to  vary  with  the  tempera- 
ture at  which  the  priMluccr  was  working,  and  to  be  liighest 
when  the  pro<luci-r  was  worked  as  cool  as  \sas  compatible 
with  a  good  combustion  of  the  fuel.  The  temperature  again 
depended  upon  the  amount   of  steam   introduced  into  the 


producer,  anil  of  course  decreased  the  more  the  steam 
increased.  We  obtained  the  best  jiractical  results  by 
introducing  about  two  tons  of  steam  for  every  Ion  of  fuel 
consumed.  Wr  cxpirimeutcd  \\\hh\  nunuMou-  kind-  of 
fuel,  connnon  slack  ami  burg\  of  the  Lancashire,  Stafford- 
-liirc,  and  Nottinghamshire  districts.  We  fcunid  not  nuich 
ditVercnee  in  the  amouiil  of  nitrogen  contained  in  these  fuels, 
which  xaried  between  l"iand  I  (>  per  cent,  nor  did  we  lind 
unuh  difference  in  the  ammonia  obtained  from  these  fuels 
if  worked  under  similar  eonilitions.  Kmploying  the  quantity 
of  steam  just  named  we  recovered  about  half  the  nitrogen  in 
the  form  of  annuiniia.  yieliling  on  an  average  ()'  8  ))er  cent,  of 
ammonia,  equal  to  :IL'  kilo-,  of  -nljdiate  per  ton  of  fuel.  In 
order  to  obtain  regular  result-  wc  found  it  necessary  to 
work  with  a  great  (lepth  of  fuel  in  the  producers,  so  that 
slight  irregularities  in  the  working  would  not  affect  results. 
Open  lun-ning  kinds  of  slack  do  of  course  work  with  the 
greater  ease,  but  there  is  no  ditficidty  in  using  a  caking 
fuel,  as  the  low  tem]>erature  at  which  the  i>roducers  work 
prevents  clinkering  aud  diminishes  the  tendency  of  such 
fuels  to  eake  together. 

The  quantity  of  steam  thus  required  to  nbtaln  a  good 
yield  of  aunnonia  is  rather  considerable,  and  threatened 
to  become  a  si-rious  item  of  expense.  (  hily  t)ne-third  of 
tliis  steam  is  dccomiiosed  in  its  passage  through  the  pro- 
ducer, and  two-thirds  remain  mixi-d  with  the  gases  which 
leave  the  produci'r.  M\  cudea\ours  were  consequently 
<lirected  towards  finding  means  to  recover  this  steam,  and  to 
return  it  to  the  producers,  and  also  to  utilise  the  heat  of  the 
gases  which  leave  the  jiroduccrs  with  a  temi)erature  of  450^ 
to  .'lOO"  t'.,  for  raising  steam  for  the  same  purpose.  The 
ilitKculties  in  the  way  of  attaining  this  end  aud  at  the  same 
time  of  recovering,  in  a  -im])lc  iiKinuer,  the  small  amount  of 
ammonia  containe(l  in  the  immi-nsc  \olumc  of  gas  we  have 
to  deal  with,  were  very  gi'eat.  We  obtain  from  one  ton  of 
coal  160,000  cubic  feet  of  dry  gas  at  0"  C.  and  atmospheric 
pressure.  The  steam  mixed  with  this  gas  as  it  leaves  the 
producer  adds  another  80,000  cubic  feet  to  this,  and  the 
large  amount  of  latent  heat  in  this  (juautity  of  steam  makes 
the  problem  still  more  difficult.  The  apjilication  ()f  cooling 
arrangements,  such  as  ha\e  been  sticce-sfully  ajqilied  to 
blast-furnace  gases,  in  which  there  is  no  steam  ]iresciit,  and 
which  depend  upcui  the  cooling  through  the  metallic  sides  of 
the  apparatus,  is  here  practically  out  of  the  question.  After 
t^^illg  a  mnnber  of  different  kinds  of  apparatus,  1  liave 
succeeded  in  solving  the  problem  in  the  following  wa}'  : — 

The  gases  issuing  from  the  producers  are  led  tlnough  a 
ri-ctangidar  chamber  jiartly  filled  with  water,  which  is  thrown 
up  in  a  tine  spray  by  rc\'ohing  beaters  so  as  to  fill  the 
whole  area  of  the  chamber.  This  water,  of  ccjurse,  becomes 
hot  ;  a  certain  (ptantity  of  it  evaporates,  the  spray  produced 
washes  all  dust  and  soot  out  of  the  gases,  and  also  condenses 
till'  fixed  ammonia.  The  water  thus  becomes,  to  a  certain 
degree,  saturated  with  ammonia  salts,  and  a  certain  ]iortion 
of  it  is  regidarly  removed  from  the  chamber  and  distilled 
with  lime  to  reco\cr  the  aiumonia.  This  chamber  is  pio- 
vi(h'd  with  water  lutes,  through  which  tlie  tar  condensed  in  it 
i-  fiom  time  to  time  removed.  ]''rom  this  chamber  the  gases, 
which  are  now  cooled  down  to  about  100°  C,  and  are  loaded 
\\itli  a  hirge  amonnt  of  water-vapour,  are  passed  through  a 
scrubber  filled  with  perforated  bricks,  in  w  hich  the  ammonia 
ccuitained  in  the  gases  is  ab.sorbed  by  sulphuric  acid.  In 
this  scrubber  a  fairly  concentrated  solution  of  sulphate  of 
ammonia  containing  ;!6  to  ;!8  per  cent,  is  used,  to  which 
a  suniU  quantilv'  of  sidphuric  acid  is  added,  so  that  the 
liipiid  leaving  the  scrubber  contains  oidy  2  ■  5  per  cent,  of 
free  acid.  This  is  necessary,  as  a  liijuid  containing  more 
acid  would  act  upon  the  tarry  matter  and  jiroduee  a  very 
dark-coloured  solution.  The  licpiid  rniming  from  the 
scridiber  is  passeil  through  a  separator  in  which  the 
solution  of  sulphate  of  aunnonia  separates  fiom  the  tar. 
The  greater  jiortion  of  the  clear  licjuid  is,  after  adding 
a  fresh  quantity  of  acid  to  it,  pumped  back  through  the 
scrubber.  A  certain  portion  of  it  is,  after  treatment  with 
a  small  quantity  of  heavy  tar-oils,  which  take  the  tarry 
matter  dissolved"  in  it  out,  evajiorated  in  conical  lead-lined 
|ians  furnished  with  lead  steam  coils,  and  which  are  kept 
constantly  filled  by  the  additimi  of  fresh  liquor  until 
the  whole  mass  is  thick.     This  is  then  run  out  ou  a  strainer 
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and  yields,  after  drainiug  and  washing  witli  a  little  water,  a 
sulphate  of  ammonia  of  very  fair  quahty,  which  finds  a 
ready  sale.  The  mother-liiiuor,  which  contains  all  the  free 
acid,"  is  pumped  hack  to  the  scrubber.  The  gas  on  entering 
this  scrubber  contains  only  I)  •  1 3  volume  per  cent,  of  ammonia, 
and  on  leaving  the  scrubber  it  contains  not  more  than  one- 
tenth  of  this  quantity.  Its  temperature  has  been  reduced  to 
80'  C,  and  is  fully  saturated  with  moisture,  so  that  practically 
no  condensation  of  water  takes  place  in  the  scrubber.  The 
gas  is  next  passed  through  a  second  scrubber  filled  witli  per- 
forated Avood  blocks.  In  this  it  meets  with  a  current  of  cold 
water  which  condenses  the  steam,  the  water  being  thereby 
heated  to  about  78'  C.  In  this  scrubber  the  gas  is  cooled 
down  to  about  40' — 50"  C,  and  passes  from  it  to  the  gas 
main  leading  to  the  various  places  where  it  is  to  be  consumed. 
The  hot  water  obtained  in  this  second  scrubber  is  passed 
through  a  vessel  suitably  constructed  for  separating  the  tar 
which  is  mixed  with  it,  and  is  then  pumped  through  a  thiixl 
scrubber,  through  which,  in  an  opposite  direction  to  the  hot 
water,  cold  air  is  passed.  This  is  forced  by  means  of  a 
Koots  blower  through  the  scrubber  into  the  producer.  The 
air  gets  heated  to  about  76"  C.  and  saturated  with  moisture 
at  that  temperature  by  its  contact  with  the  hot  water,  and  the 
water  leaves  this  third  scrubber  cold  enough  to  be  pumped 
back  through  the  second  scrubber.  The  same  quantity  of 
water  is  thus  constantly  used  for  condensing  the  water- 
\apour  in  one  scrubber  and  gi\ing  it  up  to  the  air  in  the 
other.  In  this  way  we  recover  and  return  to  the  producer 
fuUv  two-thirds  of  the  steam  which  has  been  originally 
introduced,  so  that  we  ha\e  to  add  to  the  air,  which  has  thus 
been  loaded  with  moisture,  an  additional  quantity  of  steam 
equal  to  only  one-third  of  the  total  quantity  required  before 
it  enters  the  producer.  This  additional  quantity  of  steam, 
which  amounts  to  0-6  ton  of  steam  for  every  ton  of  fuel 
burnt,  we  obtain  as  exhaust  steam  from  the  engines  driving 
the  blowers  and  pumps  reipiired  for  working  the  plant. 

The  gas  producers  which  I  prefer  to  use  are  of  rectangular 
shape,  so  that  a  number  of  them  can  be  put  into  a  row. 
They  are  6  feet  wide  and  12  feet  long  inside.  The  air  is 
introduced  and  the  ashes  removed  at  the  two  small  sides  of 
the  producer  which  taper  towards  the  middle  and  are  closed 
at  the  bottom  by  a  water-lute  of  sufficient  depth  for  the 
pressure  under  which  the  air  is  forced  in,  equal  to  about 
4  inches  of  water.  The  ashes  are  taken  out  from  under- 
neath the  water,  the  producers  ha\'ing  no  grate  or  fire-bars 
at  aU.  The  an-  enters  just  above  the  level  of  the  water 
through  a  pipe  connected  with  the  blower.  These  small 
sides  of  the  producer  rest  n])on  cast-iron  plates  lined  to  a 
certain  height  with  brickwork,  and  this  brickwork  is  carried 
by  horizontal  cast-iron  plates  above  the  air  entrance.  In 
this  way  a  chamber  is  formed  of  triangular  shape,  one  side 
of  which  is  closed  by  the  ashes,  and  thus  the  air  is  distributed 
over  the  whole  widtii  of  the  producer. 

The  gas  is  taken  out  in  the  middle  of  the  top  of  the 
producer  by  an  iron  pipe  and  fuel  charged  in  by  hoppers  on 
both  sides  of  this  pipe.  Between  the  pipe  and  the  hoppers 
two  hanging  arches  are  put  into  the  producers  a  certain 
distance  down  and  the  fuel  is  kept  above  the  bottom  level  of 
these  hanging  arches.  This  compels  the  prod\icts  of  distil- 
lation, produced  when  fresh  fuel  is  charged  in,  to  pass 
through  the  incandescent  fuel  between  the  two  hanging 
arches,  whereby  the  tarry  products  are  to  a  considerable 
extent  converted  into  permanent  gas,  and  the  coal  dust 
arising  from  the  charging  is  kept  back  in  the  producer. 

The  details  of  construction  of  this  plant  will  be  easily 
understood  by  reference  to  the  diagrams  before  you. 

The  fuel  we  use  is  a  common  kind  of  slack,  and  contains, 
on  an  average,  'ii-b  per  cent,  of  volatile  matter,  including 
water,  and  11  •  5  per  cent,  of  ashes,  leaving  55  per  cent,  of 
non-volatile  carbon. 

The  cinders  which  we  take  out  of  the  producer  contain,  ou 
an  average,  83  per  cent,  of  carbon.  Of  this  we  recover 
about  one-half  by  riddling  or  picking,  which  we  return  to 
the  producer.  The  amount  of  unburnt  carbon  lost  in  the 
cinders  is  thus  not  more  than  3  per  cent,  to  4  per  cent,  on 
the  weight  of  fuel  useil. 

The  gas  we  obtain  contains,  in  a  (hy  state,  ou  an  average, 
15  per  cent,  of  carbonic  acid,  10  per  cent,  of  carbonic  oxide, 
23  per  cent,  of  hydrogen,  3  per  cent,  of  hydrocarbons,  and 
49  per  cent,  of  nitrogen. 


The  calorie  \alue  of  this  gas  is  very  nearly  equal  to 
73  per  cent,  of  the  caloric  value  of  the  fuel  used,  but  in 
using  this  gas  for  heating  pm-poses,  such  as  raising  steam  or 
making  salt,  we  utilise  the  heat  it  can  give  very  much  better 
than  in  burning  fuel,  as  we  can  completely  burn  it  with 
almost  the  theoretical  quantity  of  air,  so  that  the  products 
of  combustion  resulting  do  not  contain  more  than  1  to  2  per 
cent,  of  free  oxygen.  Consequently  the  heat  escaping  into 
the  chinniey  is  very  much  less  than  when  fuel  is  burnt 
direct,  and  we  arrive  at  evaporating,  by  means  of  the  gas, 
85  per  cent,  of  the  water  that  we  would  evaporate  by  burning 
the  fuel  direct,  in  ordinary  tire-places. 

We  have,  however,  to  use  a  certain  quantity  of  steam  in 
the  producers,  and  in  evaporating  the  sulphate  of  ammonia 
liquors,  which  has  to  be  deducted  from  the  steam  that  can 
be  raised  by  the  gas  in  order  to  get  at  the  <inantity  of 
available  steam  therefrom  obtainable.  The  former  amounts, 
as  already  stated,  to  0'6  ton,  the  latter  to  0-1  ton  of  steam 
per  tou  of  fuel  burnt,  making  a  total  of  0-7  ton.  The 
gas  obtained  from  one  ton  of  fuel  evaporates  5-8  tons  of 
water  in  good  steam  boilers,  working  at  a  rate  of  evaporation 
of  50  to  55  tons  per  24  hours  inider  90  lbs.  pressure. 
Deducting  from  this  the  0-7  ton  necessary  for  working 
the  plant,  leaves  an  available  amount  of  steam  raised  by  the 
gas  from  one  ton  of  fuel  of  5'  1  tons,  equal  to  75  per  cent, 
of  the  steam  that  we  can  obtain  from  the  same  fuel  by  hand- 
firing. 

In  addition  to  the  gas,  we  obtain  about  3  [ler  cent,  of  tar 
from  the  fuel.  This  tar  is  very  thick,  and  of  little  com- 
mercial value.  It  contains  only  4  per  cent,  of  oils  volatile 
below  200'  C,  and  38  per  cent. "of  oils  of  a  higher  boiling 
point,  consisting  mostly  of  creosote  oils  \ery  similar  to 
those  obtained  from  blast  furnaces ;  and  only  small 
quantities  of  anthracene  aiul  paraffin  wax. 

I  have  made  no  attempts  to  utilise  this  tar  except  as  fuel. 
It  evaporates  nearly  twice   as  nnu-h  water  as   its  weight  of 
coal,  and  we   ha\e  thus  to   aild  its  evaporative  ethcieucy  to 
that  of  the  gas  given   above,  leading  to  a  total  of  about 
80  per  cent,  of  the  evapiuative  efficiency  of  the  fuel  used  in 
the  producers.     The  loss  invohed   in  gasifying  the   fuel  to 
recover  the   ammonia  therefrom  amounts   thus  to  20  per 
cent,  of  tlie  fuel  used.     This  means   that,  where  we  have 
now  to   burn    lOU  tons  of  fuel,  we  shall   have   to   burn  125 
tons  in  the  )iroducers   in  (uder   to   obtain  ammonia  equal  to 
about    half    the    nitrogen    contained    therein.       Our    actual 
yield  of  ammonia  on  a  large  scale  amounting  on  an  average 
to  32  kilos.,  equal   to  70-6  lb.  per  ton  of  fuel,   125   tons  of 
fuel   will  turn  out   4  tons  of  sulphate   of  ammonia.      We 
thus   consume   C-25   tons   of  fuel  for  every  ton  of  sulphate 
obtained,  or  nearly  the  same  quantity  as  is  used  in  pro- 
ducing a   tou  of  caustic  soda   by  the   Le  Blanc  process — a 
product  not   more   than   half    the  \'alue  of   annnonium  sul- 
phate.    At  present  prices  in  Xorthwich   this  fuel  represents 
a  value  of  35«.     If  we  add  to  this  the  extra  cost  of  labour 
OAcr  and  above   the  cost   of  burning  fuel  in  ordinary  fire- 
places, the  cost  of  sulphuric  acid,  bags,  &c.,  we  come  to  a 
total  of  4^   lOs.  to   5/.  per  ton  of   sulphate  of   ammonia, 
which  at  the  present   selling  price  of  this  article,  say  12/. 
per  ton,  leaves,  after  a  liberal  allowance   for  wear  and  tear 
of  plant,  an   ample  margin   of  profit,      ^^'ith  a  rise  in   the 
])rice  of  fuel,  this  margin,  however,  rajiidly  decreases,  and 
the  working  of  the  process  will,  of  com-se,  be  much   more 
expensive  on  a  small   scale,  as  will  also  be  the  cost  of  the 
plant,  which  under  all  circumstances  is  very  considerable. 
The  great   advantages   incidental  to  this  process  over  and 
above  the  profit  aiising  from  the   mainifacture  of  sulphate 
of   annnonia,  \iz.,   the  absolute  impossibility  of  producing 
smoke   and   the  gi'cat  regularity   of   the   heating  resulting 
from   the  use  of  gas,  are  therefore,  as   far  as  1  can  see  for 
the  present,  only  available  for  large  consumers  of  cheap 
fuel. 

We  have  tried  many  experiments  to  produce  hydrochloric 
acid  in  tlie  producers,  with  the  hope  of  thereby  increasing 
tlu>  yield  of  ammonia,  as  it  is  well  known  (hat  ammonium 
chloride  vapour,  although  it  consists  of  a  mixtiu'e  of 
ammonia  gas  and  hydrochloric  acid  gas,  is  not  at  all  disso- 
ciated at  temperatures  at  which  the  dissociation  of  ammonia 
alone  has  already  taken  place  to  a  considerable  extenti 
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1  hiul  ulso  liopi'il  tlml  I  iiii(;lit  in  this  wiiy  (H-oiluce  tlif 
ill-ill  lurcssiin  to  ci)iiil>iiii'  "itli  tlu'  iimiiumiii  lit  vcn  siiiiill 
cost.  l''ur  lliis  i>iii|Hi'.f  we  iimistfiu'il  the  t'lul  useil  «iih 
coUL'viitl-iili'il  biiiii',  mill  iilso  «itli  the  waste  liiiiuus  I'nim  the 
iiiuiiiuiiiii-suilu  iiiaimfiietmv.  eoiisistiiifi  iiiiiinlv  nf  ehhirlih' 
of  euleiiiiii;  iiml  "u  iilsu  iiiliiiiliieeil  with  the  fuel  h;ill- 
iiiiicle  bv  iiiixiiif.'  very  eoiieeiiliiiteil  ehloiiile  of  ealeiiiiii 
solution  with  elav,  wliieli  iiUoweil  us  to  proiluee  a  hiijier 
i|Uaiitity  of  liyilioelilorie  aeiil  in  the  i>ro(lueer  than  h\  the 
other  methods.  We  ilid  in  this  wa.v  sueeeert  in  pioihuiiiff 
hyclioehlorie  aeiil  xuiietiuies  loss  iinil  sonietinies  inoie  than 
was  necessary  to  coniliine  with  tlie  aniuioniu,  hut  we  did  ni>r 
Miccecil  ill  prodiieiiif:  with  iej;iihirity  the  exact  uinount  of 
iicid  neeessary  to  iieutnilise  the  aiuiiiniiia.  When  llie 
ainiiionia  was  in  excess  we  had  theri-fore  to  use  sulphuric 
acid  as  hefore  to  absorb  this  cxccs».  and  we  were  iie\er 
certain  that  soinetiincs  the  hydrochhiric  aciil  lui-jht  not  he 
in  excess,  wliich  woidd  have  necessitated  to  construct  the 
whole  plant  so  that  if  could  have  resisted  the  action  of 
weak  hydrochloric  acid — a  ditlicully  which  1  have  not 
ventiired  to  attack.  The  yiclil  of  ainnionia  was  not  ill  any 
case  iiicreaseil  In  the  presi'iice  of  the  h\drochloric  acid. 
This  explains  itself  if  wo  consider  that  there  is  only  a  very 
simill  aiiioiinl  of  aiiiniiuiia  and  hydroeldoric  aciil  ditVnsed 
thliiu^'h  a  very  large  volume  of  other  ^asi's,  so  that  the  very 
iweuliar  protective  action  which  tlie  hydrochloric  acid  does 
exercise  ill  retarding  the  dissociation  of  ammonia  ill  am- 
iiioiiiuni  chloride  vapour,  where  an  atom  of  ainmoiiia  is 
always  in  contact  with  an  liloni  of  hyilrochloric  acid,  will 
be  diiniiiished  almost  to  zero  in  such  a  dilute  gas  where  the 
atoms  of  hydiiM-lilcuic  acid  and  ammonia  will  only  rarely 
collie  iuto  immediate  contact  with  each  other.  \\*lien  we 
burnt  coke  by  a  mixture  of  air  and  sicam  in  iiieseiicu  of  a 
lurge  excess  of  hydrochloric  ■.[■■\i\,  the  yielil  of  ammonia 
ouftainly  was  thereby  considerably  increased,  hut  such  a 
large  excess  cannot  lie  used  on  an  industrial  scale.  1  have 
therefore  for  the  pivscnt  to  rest  .siUistied  with  obtaining 
ouly  half  the  nitrogen  contained  in  the  fuel  in  the  form  of 
aniiuonia. 

The  enormous  consumption  of  fuel  in  this  country — 
amounting  to  no  less  than  l.'iO  million  tons  jier  aniuuii — 
would  at  this  rate  vield  as  much  as  live  million  tons  of 
sulphate  of  ammonia  a  year,  so  that  if  only  one-tenth  of 
this  fuel  would  be  treated  by  the  jiroccss,  England  aloiu' 
eonld  supply  the  whole  of  the  nitrogenous  coiniiouiids, 
sulphate  of  ammonia,  uud  nitrate  of  soda  at  luoseiit  con- 
sumed by  the  Old  World.  As  the  process  is  especially 
prolitablu  for  large  consumers  of  fuel  situated  in  districts 
where  fuel  i-  cheap,  it  seems  to  me  particularly  suitabli'  to 
be  adopted  in  this  country.  It  promises  to  gi\e  Kuglantl 
the  privilege  of  supplying  the  Old  World  with  this  all- 
important  fertiliser,  and  while  yielding  a  fair  profit  lo  the 
invested  capital  and  liiiding  employment  for  a  ouisideiahle 
number  of  men,  to  make  us,  last  not  least,  iiahpendeiit  of 
the  New  \\'orld  for  our  supjily  id'  so  indispensable  a 
coMiinodity. 

lieforc  lca\  iiig  iu_\  subject.  I  will,  if  you  will  all(n\'  me, 
gi\c  you  ill  a  few  words  a  description  of  two  other  im  en- 
tions  which  have  been  the  outcome  of  this  research.  While 
looking  one  day  at  the  beautiful,  almost  colourless,  flame 
of  the  producer  gas  burning  under  one  of  our  boilers,  it 
occurred  to  me  that  a  gas  so  rich  in  hydrogen  might  be 
turned  to  better  use,  and  that  it  might  be  possible  to  convert 
it  direct  into  electricity  by  moans  of  a  gas  battery. 

You  all  know  that  Lord  .lustice  Grove  showed,  now  .">U 
years  ago,  that  two  strips  of  platinum  partly  immersed  in 
dilute  sulphuric  acid,  one  of  which  is  in  eimtact  with 
hydrogen  ami  the  other  with  oxygen,  produce  eloetricity.  1 
will  not  detain  you  with  the  many  ami  ^  aried  forms  of  gas 
batteries  which  Dr.  tail  Langer  (to  whom  I  entrusted  this 
investigation)  has  maile  and  trie<l  during  the  last  lour  years, 
in  order  to  an-ive  at  the  construction  of  a  gas  battery  which 
would  give  a  practical  n-siilt,  but  I  will  call  your  attention 
to  the  battery  before  me  on  the  table,  which  is  the  last 
result  of  our  extended  labours  in  this  direction,  and  which 
we  hope  will  mark  a  great  step  ill  advance  ill  the  economic 
piwluetioii  of  electricity. 

The  distinguishing  feature  of  this  battery  is  that  the 
electrolyte  is   not    eniployeil    as    a   mobile  licpiid,   but    in   a 


ipmsi-solid  form,  and  it  is,  therefore,  nanieil  Dry-gas  battery. 
It  consists  of  a  number  of  elenients,  which  are  formed  of  a 
pormis  diaphragm  of  a  noii-eomlueting  material  (in  this 
instance  plaster  of  I'aris),  whieli  is  impregnated  with  ililute 
-ulphurie  aciil.  Hot h  sides  of  this  diaphragm  are  iMni'ied 
with  M'l'v  line  ]jlatiiium  leaf  perforated  with  \eiy  numerous 
-mall  holes,  and  over  this  a  thin  lilni  of  platinum  black. 
Itoth  these  coatings  are  in  contact  with  frameworks  of  lead 
and  antimony,  insulated  one  from  the  other,  which  c(mduet 
the  electricity  to  the  poles  of  the  battery. 

.\  number  of  these  elements  are  placed  side  \i\  side,  with 
non-eondiicting  frames  intervening,  so  as  to  form  chambers 
through  which  the  hydrogen  gas  is  passed  along  one  side  of 
the  element  and  air  along  the  other. 

This  peculiar  construction  allows  us  lo  get  a  very  large 
amount  n(  duty  from  a  very  small  amount  of  platinum. 
Due  of  the  batteries  before  .\ou,  consisting  of  seven  elements, 
with  a  total  elTcetivc  surface  id'  half  a  sipiarc  metre,  contains 
'.!',  grins,  of  platinum  leaf  and  7  grins,  of  platinum  black,  a 
tc^tal  of  O.'i  grins,  of  iihitinum,  and  i>roduces  a  current  of 
•2  amperes' and  .">  volts,  or  10  watt,  when  the  <niter  resistance 
is  proiierly  adjustcil.  This  current  is  equal  to  nearly  .'lO  per 
cent,  of  the  total  energy  olitainabh'  IViuu  the  hydrogen 
absorbed  in  the  baltci'v. 

In  order  to  maintain  a  eonslanl  euiieiil.  we  have  from 
time  to  time  (say  mice  an  hour)  lo  inleichange  the  gases, 
so  as  to  counteract  the  disturbing  inllueiice  )irodnced  by  the 
trans]iort  cd'  the  sulphuric  acid  from  one  side  of  the  dia- 
idiragin  to  the  othi'r.  This  o]ieration  can  easily  he  performed 
autiniiatically  by  a  commutator  worked  by  a  chick. 

The  water  produced  in  the  battery  by  the  oxidation  of 
the  hydrogen  is  carried  oft  by  the  inert  gas  mixed  with  the 
hyilrogen,  and  by  the  air  of  which  we  use  a  certain  excess 
for  this  ]nir]>osc.  This  is  imiiortant,  as  if  the  |ilatinuin 
black  becomes  wet,  it  loses  its  absorbing  i)Owir  for  the 
gases  almost  completely  and  slo|}S  the  work  of  the  battery. 
To  avoid  this  was  in  fact  the  great  ditlieulty  ill  designing  a 
powerful  gas  battery,  and  all  jirevious  constructions  which 
employed  the  electrolyte  as  a  mobile  liquid  failed  in 
conseiiuence. 

The   results    obtained  by  our   battery    are   piactieally  the 
same  whether  pure   oxygen  and   hydrogen  or  air   and  gases 
I    containing    2.)    per  cent,   of    hydrogen    are    used  ;    but    we 
found  that  the  latter  gases   must    he   practically  free  from 
carbonic    oxide    and    hydrocarbons,   whieli    both    interfere 
very  much  with  the  absorbing  power  of  the  platinum  black. 
We  had   thus  to   tind  a  elicap  method  of  eliminating   these 
twii  gases  from  the  producer  gas,  anil  converting  them   at 
the   same   time    into   their   eipiivalent   of    hydrogen.     The 
processes   hitherto   known   for  this    purpose,  viz.,  jiassing  a 
i    mixture    of     such    gases   with    steam    over    lime    (which    1 
'    mentioned  some  time  ago)  or  over  oxide  of   iron  or  manga- 
nese,    reiiiiire     high     temperatures     which      render     them 
expensive,  and   the   latter   do  not  eilcet   the   reaction    lo   a 
sutHeient  extent  for  our  jmrpose. 

We  have  succeeded  in  attaining  our  object  at  a  tempe- 
rature below  that  at  which  the  gases  lea\  e  my  producers, 
viz.,  at  ^dO"  (.1.  to  4M°  C,  by  passing  the  producer  gases, 
still  containing  a  considerable  excess  of  steam,  over  metallic 
nickel  or  cobalt.  These  metals  have  the  extraordinary 
,  ]a'opcrty  of  ileconi|iosing  almost  completely,  even  at  the 
low  temperature  naiiied,  carbonic  oxide  into  carbon  and 
carbonic  acid  and  hydrocarbons  into  carbon  and  hydrogen. 

In  order  to  carry  the  process  out  with  small  ipiaiitities  of 
nickel  and  cobalt,  we  impregnate  pumice  stone  or  similar 
material  with  a  salt  of  nickel  or  cobalt,  and  reduce  this  by 
means  of  hydrogen  or  producer  gas.  These  pieces  of  pumice 
stone  are  tilled  into  a  retort  or  chamber  and  the  hot  gases 
passed  through  them.  .\s  the  reaction  produces  heat  it  is 
not  necessary  to  heal  the  chambers  or  retorts  from  the 
outside  when  the  neeessary  tcinperaturc  has  once  been 
attained.  This  process  has  not  yet  been  carried  out  on  a 
large  scale,  but  the  laboratory  experiments  have  been  so 
satisfactory  that  we  have  no  doubt  as  to  its  complete  success. 
It  willenaiile  us  to  obtain  gases  containing  :i(i  per  cent,  to  40 
per  cent,  of  hydrogen  and  practically  free  from  carbonic  oxide 
and  hydrocarbons  from  producer  gas  at  a  very  small  cost, 
and  thus  to  make  the  latter  suitable  for  the  jiroduction  of 
electricity  liy  our  gas  battery.     We  obtain,  as  stated  before 
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50  per  cent,  of  the  energy  in  the  hydrogen  absorbed  in  the 

battery  in  the  form  of  electricity,  while,  if  the  same  pas  was 
consumed  under  steam  boilers  to  make  steam,  which,  as  I 
have  sho\\n  before,  could  in  this  way  be  raised  cheaper 
than  by  burning  fuel  direct,  and  if  this  steam  was  turned 
into  motive-power  by  tirst-rate  steam  engines,  and  the 
motive  power  converted  into  electricity  by  a  dynamo,  the 
yield  of  electricity  would  in  the  most  fa\ourable  case  not 
exceed  8  per  cent,  of  the  energy  in  the  gas.  I  ho]ie  that 
this  kin<l  of  battery  will  one  day  enable  us  to  perform 
chemical  operations  by  electricity  on  the  largest  scale,  and 
to  press  this  potent  power  into  the  service  of  the  chemical 
industries. 

The  statement  is  frequeiith  nuide  that  *'  Necessity  is  the 
mother  of  invention."  If  this  has  been  tlie  case  in  the  past 
I.  think  it  is  no  longer  so  in  our  days,  since  science  has 
made  us  acquainted  with  the  correlation  t)f  forces,  teaching 
us  what  amount  of  energy  we  utilise  and  how  uuich  we 
waste  in  our  various  methods  for  attaining  certain  objects, 
and  indicating  to  us  where  and  in  what  direction  and  how 
far,  inipro\emeut  is  possible  ;  and  since  the  increase  in  (uir 
knowledge  of  the  jiroperties  of  matter  enables  us  to  form  an 
opinion  beforehand  as  to  the  substances  we  have  available 
for  obtaining  a  desii-ed  result.  Wc  can  now  foresee,  in  most 
cases,  in  what  direction  progress  in  techni)logy  will  move, 
and,  in  consequence,  the  inventor  is  now  frequently  in 
advance  of  the  wants  of  his  time.  He  may  e\en  create  new  [ 
wants,  to  my  mind  a  distinct  step  in  the  development  of  ! 
human  culture.  It  can  then  no  longer  be  stated  that 
"  Xecessity  is  the  mother  of  inventicui;"  but  1  think  if  may 
tridy  be  said  that  the  steady  methodical  investigation  of 
natural  phenomena  is  the  father  of  industrial  progi'css. 


The  vote  having  been  put  and  carried  by  acclamatiou, 
after  a  brief  reply  from  the  President : 

The  Sechktvry  read  the  report  of  the  scrutators,  which 
showed  that  158  ballot  papers  had  been  sent  in,  154  voting 
for  the  iiroposed  list  intact,  and  four  substituting  other 
names.  The  gentlemen  nominated  in  the  list  issued  by  the 
Council  were  therefore  declared  elected. 

The  following  is  a  list  of  the  Council  for  1889—90. 

President. 
.Sir  Lowthian  Bell,  Bart.,  F.R.S. 

Vice-Presidents. 


R.  Forbes  tjarpeuler. 

Prof.  F.  Clowes,  D.Sc. 

Sir  J.  Neilsou  Cuthbertson. 

Prof.  James  Dewar,  F.R.S. 

Jas.  Duncan. 

l>r.  John  Evans,  F.R.S. 


8.  U.  Johnson. 
Ludwig  Moud. 
Dr.  Hugo  MiiUer,  F.R.S. 
Dr.  W.  H.  Perkiii,  F.R.S. 
Dr.  Edvv.  Schuricl[,  F.E.S. 
Prof.  W.  A.  Tilden,  F.R.S. 


L.  Avclibutt. 
S.  B.  Boulton. 
Jno.  Brock. 
Jno.  Calderwuod. 
Ale.xandcr  BI.  Gluini 
A.  E.  Fletcher. 


Members  tifCouticil. 

B.  E.  R.  Newlauds. 
Jno.  Pattlus:jti. 
Jno.  Spiller. 
E.  C.  (J.  Staidbrd. 
c.  J.  C.  Stevenson.  M.P. 

A.  Norman  Tate. 

Treasurer. 
E.  llider  Cook. 

Foreif/n  Secretary. 
Dr.  Ferdinand  Hurter. 


Sir  Lowthian  Bkli.,  liart.,  I'.H.S.,  in  moving  a  vote  of 
thanks,  said  that  the  meeting  had  had  the  privilege  of 
listening  to  a  description  of  results  obtaiiu'd  by  a  man 
of  exceptional  intelligence  and  learning  supplemented  by 
tliat  demotion  of  mind  which  qualitied  him  to  pursue  his 
ivork  with  great  energy  and  perseverance.  The  importance 
iif  the  President's  address  could  not  possibly  be  over-rated. 
At  \arious  periods  ditferent  sub>tanees  had  been  put 
forward  as  indications  of  the  civilisation  of  the  ])eo|)le.  He 
remembered  hearing  from  Dr.  Ure  that  he  considered  the 
consumption  of  sulphuric  acid  to  be  the  most  accurate 
measure  of  the  civilisation  of  a  people.  In  eom'se  of 
time  sulphviric  acid  gave  way  to  soap,  the  consmnption  of 
which  was  probably  still  regarded  as  the  great  exponent 
of  civilisation  by  such  of  his  fellow-citizens  as  had  thereby 
nuule  their  name.  From  what  he  had  heard  that  morning, 
however,  he  should  be  inclined  to  make  soap  yield  to 
annnonia,  as  sul]ihuric  acid  had  in  its  time  succvunbed  to 
soap.  For  not  oidy  was  ammonia  of  great  impoitance  to  us 
as  a  manufacturing  nation,  but  it  almost  a))peared  to  be  a 
condition  of  our  existence.  Kngland  had  a  large  population 
concentrate<l  on  an  area  so  small  as  to  make  it  almost  a 
nuitter  of  apprehension  whether  the  surface  coulil  maintain 
the  people  upon  it.  We  were  now  importing  almost  as 
much  food  as  we  consumed,  and  were  thus  more  and  more 
dependent  on  the  foreigner.  I'nder  certain  conditions  this 
would  become  a  ^ery  serious  matter,  and  thus  any  one  who 
showed  how  to  produce  plenty  of  ammonia  at  a  cheap  rate 
was  a  benefactor  to  his  country.  Mr.  ilond's  process 
seemed  to  come  nearer  to  success  than  any  which  had 
preceded  it,  and  it  needed  no  words  from  him  to  induce  the 
meeting  to  accord  a  hearty  vote  of  thanks  to  the  I'resident 
for  his  admirable  paper. 

^Ir.  J.  C.  Stkvknso-n,  il.P.,  in  seconding  the  motion, 
said  that  no  paper  could  be  more  interesting  and  valuable 
to  the  Society  than  that  just  deli\ered  by  the  President.  It 
opened  out  a  ftiture  for  the  advancement  of  chemical 
industry,  which  almost  overcame  one  by  the  greatness  of 
its  possibilities.  Jlr.  Jlond  had  performed  an  invaluable 
service  by  investigating  the  \arious  methods  proposed  for 
the  manufacture  of  annnonia,  and  clearing  the  decks  of 
those  processes  supposed  by  their  in\entors  to  be  valuable 
but  proved  by  him  to  be  delusive.  It  ga^e  him  hearty 
pleasure  therefore  to  second  the  vote  of  thanks  proposed  by 
Sir  Lowthian  Bell. 


The  Pkksidkxt  moved  a  ^ote  of  thanks  to  the  managers 
of  the  Koyal  Institution  for  their  kindness  in  permitting 
the  Society  to  meet  in  that  renowned  and  historic  place,  and 
which  he  hoped  would  be  a  good  augury  for  the  success  of 
the  l)nsiness  still  before  them.  In  proposing  this  vote,  he 
wished  particularly  to  express  thanks  to  his  friend.  Professor 
Uewar,  to  whom  the  Society  was  indebted  for  the  invitation. 

Dr.  W.  H.  Perkix,  F.R.S.,  seconded  the  resolution, 
which  was  carried  b^-  acclamation. 

The  Preside.nt  then  jiroposed  a  vote  of  thanks  to  the 
officers  of  the  Society,  the  officers  of  Sections,  and  the 
Editor  and  staff  of  the  Journal.  It  was,  he  said,  quite 
unnecessary  for  him  to  speak  to  members  of  the  Society  of 
the  merits  of  those  gentlemen.  Month  by  month  the 
results  of  their  labours  came  before  the  members,  who,  he 
hoped,  made  it  their  duty  to  go  carefully  through  the 
Journal  and  make  those  results  their  own. 

Mr.  David  Howard  had  great  pleasure  in  seconding  the 
proposal.  He  had  watched  very  carefully  the  working  of 
the  Society  during  the  past  year,  ami  was,  therefore,  in  a 
position  to  know  how  much  it  owed  to  its  officers.  The 
effective  power  of  a  great  machine  was  in  proportion  to 
the  absence  of  friction,  and,  happily  for  the  Societ\-  of 
Chemical  Industry,  there  had  been  so  little  friction  in  its 
working  that  there  was  but  little  palpable  e\idencc  of  the 
force  exerted.  That  force  was  exerted  in  the  right  tlirec- 
tion,  and  the  success  of  the  .Society  must  be  the  measure 
of  the  skill  of  its  officers,  and  not  the  noise  made  in  the 
process. 

This  concluded  the  business  of  the  meeting,  but  before 
sei)arating,  advantage  was  taken  of  the  opjjortunity  afforded 
for  inspecting  the  laboratories,  physical  and  chemical,  and 
the  historic  collection  of  apjiaratus  belonging  to  the  Institu- 
tion, under  the  guidance  of  Professor  Dewar's  assistants, 
Mr.  K.  N.  Lemiox  and  Mr.  J.  \Y.  Heath. 


Visit  to  Mkssks.  Doi  ltox's  Lambkth  Pottery. 

.\hout  230  members  then  made  their  way  to  Messrs. 
Doulton's  art  pottery  on  the  Albeit  embankment,  and,  by 
invitation  of  Sir  Henry  Doultou,  partook  of  luncheon.  This 
was  served  in  the  dining  rooms  ordinarily  set  apart  for  the 
use   of    the  artists.     Kanged  along  the   walls   were   cases 
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loiiiiiiiiiiij;  tii>ioiiciil  oolK'clions  of  the  l.niiiln'ili  I'ottiMv 
Art  pnHliu'tioiis.  with  a  MniiU  hut  I'lutioo  Nt'loctioii  ot' 
.Iiipaiii'sr,  I'ifiii'h,  Italiiin,  luul  nlhor  fniTifrn  >in'iliiiriis  iit 
I't'nimic  wiii'i-. 

Moaiiuliili'  H  M'livl  I'oiiipaMX  waMiitoi  laiiud  In  SirlKni\ 
Doiiltoii  ill  hi>  own  rooiii.  In  ivplv  to  a  votr  of  thaiik> 
pivpo^'Otl  hv  tin*  I*ri'>iili'nt,  Mr.  I^iKlwij;  Moml,  ami  ivrt'iwd 
with  viilhii.-iaMii,  Sir  IK'iirv  Doiiltoii  iiiaili'  >oiiU'  iiitiiv.-liiif; 
stiitfiiii'iits  with  rvfranl  to  his  staff  of  artists  ami  ik'sij;nei-s, 
ami  tlu"  tMliu'atioiial  coiirso  hy  lufaiis  of  which  tlu'  tiriii 
obtaiiu'd  tlu-ir  supply  of  artistic  talent,  lie  said,  that  \\liat- 
ever  iiii^ht  he  alleged  as  to  the  need  of  imported  talent  from 
abroad  for  other  purposes,  he  had  foiiial  no  such  necessity 
in  his  tlepartiiu-nl.  His  supplies  of  artists  and  designers 
came  from  the  locality,  and  he  hail  never  regretted  the  day 
when  he  siicceedeil  in  securing  the  co-oi>eration  of  the 
l.aniheth  .Sliool  of  .\rt.  He  liad  found  to  his  surprise 
plenty  of  artistic  talent  in  Lamheth,  and  he  believed  that  the 
nation  generally  only  needed  developim-nt  by  a  jiroper 
syslom  of  ediu'ation  to  afford  artists  anil  designers  in 
abundance.  He  thought  that  every  child  should  li'arii 
drawing  in  order  to  secure  that  concert  of  hand  and  eye 
which  was  the  basis  of  all  art-work  ;  but  beyond  this  there 
still  remnined  a  rarer  and  higher  gift,  viz.,  that  imaginative 
and  eri'alive  faculty  known  as  genius,  which  differed  as  much 
from  educated  mediocrity  as  did  the  well  spring  from  the 
pool.  That  too — as  they  would  see  for  themselves — was  to 
be  had  in  Lambeth. 

Krom  the  luncheon  rooms  parties  of  members,  eondueled 
by  Sir  Henry  Doiilton,  Messrs.  H.  I.,  and  .1.  Ooultoii, 
-Mr.  W.  I*.  liix,  and  the  managers  of  departments,  started 
at  shon  intervals  to  inspect  the  iirocesses  carried  on  in  the 
studios  and  works.  Only  a  comparatively  small  iiortion  of 
the  premises  were  seen  on  this  occasion  ;  time  would  not 
permit  more  than  a  tithe  of  the  somewhat  scattered  seiios  of 
liiiildings  that  constitute  the  Lambeth  pottery  to  be  seen. 
The  works  cover  some  seven  or  eight  acres  of  ground,  and 
over  l,fiOO  persons  are  now  employed.  Commencing  on  the 
prouml  tloor  with  the  depar'ment  devoted  to  the  rapid  and 
almost  automatic  pi-odnction  \)y  machiiier_\  of  the  humble 
but  useful  drain  pipes,  which  are  still  the  staple  production 
of  the  Hrni.  the  Nisitors  \ieweil  with  inti'rest  the  process  of 
"throwing"  and  "lathing,"  the  building  n[i  of  large 
chemical  vessels  and  condensing  worms,  the  titting  together 
of  stoneware  ta])s,  and  machine  presses  for  the  production 
of  eheniieal  pipes  and  bends.  Huge  flagons,  bottles  of  all 
."izes,  and  delicate  vases  were  seen  to  be  formed  at  the 
various  "  wheels  "  from  the  same  raw  material  and  with  the 
same  rapidity  and  precisiiui.  From  this  it  was  but  a  ste|i  to 
the  clean  and  well-lighted  studios  where  the  art  pottery  is 
decorated.  Here  the  novel  methods — many  of  them  ipiite 
distinctive  and  peculiar  to  the  Donlton  pottery — excited 
much  comment  and  admiration.  The  studios  each  contain 
from  10  to  :tO  intelligent  young  girls  under  the  superinten- 
dence of  a  skilled  forewoman.  Next  were  reached  the 
special  rooms  of  those  artists  who  have  by  their  genius 
eontribiited  so  largely  to  the  success  of  the  tirm  they  .serve. 
The  Misses  Hannah  and  Florence  IJarlow  were  found 
etching  diri'ct  on  the  soft  clay  examples  of  animal,  bird,  and 
plant  life,  .Miss  Hannah  Harlow  giving  a  proof  of  her  wide 
knowledge  of  the  brute  creation  by  making  some  spirited 
impromptu  etchings  on  a  vase  taken  up  at  random. 
Mr.  John  Kyre  and  .Mr.  McLennan  (painters)  entertained 
their  visitors  with  some  tine  studies  of  tile  and  )iancl 
decoration,  and  imparted  much  valuable  information  on  the 
Jirinciples  of  art  as  a]iplied  to  their  paitieular  industry. 
.Mr.  Marshall  and  .Mr.  Hutlcr  (designcis  and  carvers).  Miss 
Florence  Lewis,  Miss  Kate  Kogers,  and  .Miss  Untterton 
(painters  of  faience),  and  others  whose  names  are  familiar 
in  the  artistic  world,  were  also  visited;  but  the  culminating 
vvent  was  »  chat  with  Mr.  (Jcorge  Tinworth,  and  an 
inspection  of  the  two  historical  works  now  being  mwlelled 
by  him. 

After  viewing  the  studios  there  were  the  show-rooms  to 
visit,  where  in  addition  to  the  large  display  of  art-wares,  a 
few  chemical  exhibits  had  been  arranged,  eom|irising  an 
improved  slonevvaie  acid  force-pump  of  six  inches  liore, 
hirpe  acid  proof-cocks  of  the  same  dimensions,  worms  and 
acid  pipes  in   stoneware,  and  an  enormous  receiver  of  the 


same  material  in  one  piece.  Hero  also  were  arranged 
beautiful  examples  of  "  faience,"  "  impasto,"  "  silicon,"  and, 
latest  iiroduction  of  all,  "  ( 'arrara  "  ware.  Jhit  even  here 
the  ;)/cVc  i/c  iisisldiici-  was  Mr.  'rinworth's  great  work  in 
clay,  "  I'lirist  brought  before  ileiod,"  which  elicited  general 
adinirution. 


N'lsll     lo     l,AVUIKril     I'vLAlK. 

.Meanwhile,  nicmbers  were  assembling  at  the  gate  of 
Lambeth  I'alacc,  the  town  residence  of  the  .Vrchbishop  of 
Canterbury,  where  they  were  received  by  Mr.  Mandeville  H. 
I'hillips,  his  (Jrace's  private  secretary.  From  the  (iate 
Tower,  a  huge  building  erected  by  Cardinal  Morton  in  the 
reign  of  Henry  Vll.,  visitors  were  conducted  to  the 
Lollards'  Tower,  one  of  the  oldest  jiarts  of  the  building,  in 
an  upper  chamber  of  which  Sir  .lolin  Oldeastle  is  believed 
to  have  been  imprisoned.  The  plank  walls  were  covered 
with  devout  inscri]itions.  and  still  showed  the  rings  to  which 

prisoners  were  chained.      In  the  corner  was  tlu ubiiettc," 

now  closed,  which  tradition  states  to  have  been  the  mode  of 
egress  for  the  bodies  of  many  victims  of  religious  persecu- 
tion. In  early  days  this  tower  was  m-arly  surrounded  bv 
water,  and  it  is  ipiite  possible  that  the  cellars  at  the  base 
were  open  to  the  tide.  .Vt  any  rate,  during  the  Cominon- 
vvealth  it  was  from  this  tower  that  the  Kev.  Guy  Carlton  let 
himself  down  by  a  rope,  while  his  wife  waited"  below  in  a 
boat.  The  rope  proving  too  short,  the  priest  had  to  drop, 
and  in  so  doing  he  broke  his  leg.  Hut  he  managed,  never- 
theless, to  serambU'  into  the  boat,  and  escape  lo  the 
Continent.  On  the  Kestoration  he  was  rewarded  for  his 
devotion  and  pluck  with  a  bishopric. 

From  the  top  of  the  Lollards' Tower  is  obtained  a  splendid 
view  of  London  and  the  river,  with  the  gardens  and  park  of 
the  palace  in  the  foreground.  In  this  park  thousands  of 
poor  children  come  to  play ;  and  the  boon  to  the  poor 
and  crowded  neighbourhood  which  it  affords  is  almost 
incalciilabU-. 

In  the  ehajiel,  an  early  Knglish  structure,  restored  and 
embellished  early  in  this  century,  the  Kev.  St.  Clair  Donald- 
son, ime  of  the  Archbishop's  chaplains,  explained  that  the 
windows,  which  were  somewhat  archaic  in  character,  were 
the  third  set  in  succession  made  from  the  same  dcsiini,  the 
two  previous  ones  having  been  destroyed  in  popular  coin- 
motions.  All  three  sets  were  iiraetically  alike,  and  were 
derived  from  a  series  of  prints  in  a  "block  book  "  now  pre- 
served in  the  Hritish  .Museum.  The  remains  of  .Vrchbishop 
I'arkcr,  after  enduring  many  vicissitudes,  at  length  have 
found  a  resting-place  here.  In  an  ailjoining  room,  now  used 
as  a  vestry,  Cranmer  composed  much  of  the  English  Churcli 
Service. 

Passing  through  the  dining-room,  a  noble  apartment, 
on  the  walls  of  which  were  a  chronological  series  of  portraits 
of  the  .Vrchbishops  of  Canterbury,  beginning  with  Cranmer 
and  Laud,  and  ending  with  Tait,  tlie  party  reached  the  librarv, 
where,  under  the  guidance  of  the  librarian,  Mr.  S.  M.  Ker- 
shaw, F.S.A.,  they  could  inspect  at  their  leisure  the  tine 
prints  and  works  on  its  tables  and  shelves.  This  librarv 
"as  erected  on  the  site  of  the  old  hall,  pulled  down  during 
the  Commonwealth,  by  Archbishop  .luxon,  who  is  supposed 
lo  have  had  sonic  assistance  from  Wren.  It  is  a  curious 
compound  of  Classic  and  Gothic  work,  and  has  a  line  oak 
roof. 

C'O.NVKKS.IZIONK. 

At  9  o'clock  the  I'residenl  aiulMrs.  Moild  held  a  reeeptiou 
at  the  Grosvenor  (Jallery,  which  was  attended  bv  about  900 
ladies  and  gentlemen.  Invitations  had  been  issued  lo  all 
members  of  the  .Society  of  Chemical  Jndu.stry,  the  Fellows 
of  the  Chemical  Society  and  the  Institute"  of  Chemistrv 
residing  in  or  near  the"  metropolis,  and  to  the  Conneifs 
of  the  Koyal  .Society,  the  Koyal  Institution,  the  Institution 
of  Civil  F:iigineers,  the  Pharmaceutical  .Society,  and  other 
learned  bodies.  Among  those  ]iresent  were: — Dr.  M'.  .1. 
Kusscll,  F.U.S.,  President  of  the  Chemical  Societv,  and 
.Miss  Kussell,  Sir  Lowthian  Hell,  liart.,  F.K.S.,  and" party, 
Mr.  J.  C.  .Stevenson,  M.P.,  .Mrs.  Sieveiison,  and  jiartv.  Pro- 
fessor A  1{.  and  .Mrs.  Leeds,  Dr.  P.  !• .  ami  Mrs.  Frai'ikland. 
Dr.  J.  H.  Gladstone,   F.K..S.,  and  .Mis.s  Gladstone,  Mr.  and 
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Mis.  E.  K.  Muspratt,  Mr.  C.  Spagnolctti,  Professor  W.  Grylls 
Adams,  F.K.S.,  Dr.  and  Mrs.  Karl  Blind,  Mr.  and  Miss 
Maustifrh,  Dr.  John  Evans,  F.E.S.,  and  party,  ilr.  Kenrick 
B.  Murray,  Mr.  Charles  Cochrane,  President  of  the  Institu- 
tiou  of  Mechanical  Eufjiueers,  Dr.  H.  .Spreugel,  E.K.!>.,  Dr. 
Hugo  Miiller,  F.R.S.,  Sir  Julian  Danvers,  Maj.-Gen.  J.  i".  D. 
Dounellv,  Sir  John  Coode,  G.C.M.G.,  President  of  the  Insti- 
tution of  Civil  J3ngiueers,  Professor  S.  B.  Newburv,  Professor 
W.  A.  Tilden.  F.E.S.,  Professor  W.  Dittmar,  F.R.S.,  Professor 
Dewar,  F.K.S.,  and  Mrs.  Dewar,  Dr.  James  Bell,  C.B., 
F.K.S.,  President  of  the  lustifute  of  Chemistry,  Professor  Fer- 
guson, (ilasgow  University,  M.  F.  H.  Gossage,  Dr.  F".  K. 
Japp,  F.K.S.,  Mr.  W.  Lant  Carpenter  and  Mrs.  Carpenter, 
Mr.  A.  Norman  Tate  and  Jliss  Tate,  Mr.  A.  Y^.  Fletcher 
and  Mrs.  Fletcher,  Mr.  and  Mrs.  J.  Spiller,  Dr.  Thos. 
Stevenson,  Mr.  C.  E.  Groves,  F.K.S.,  Mr.  and  JIrs,  Percy 
0.  Gilchrist,  Mr.  and  Mrs.  A.  H.  Allen,  Dr.  H.  E.  Arm- 
strong, F.K.S.,  and  Mrs.  Armstrong,  JMr.  B.  E.  K.  Xenlands, 
Sir  Philip  :Magnus,  Professor  Melilola,  F.K.S.,  and  ilrs. 
Meldola,  Mr.  E.  C.  C.  Stanford,  Professor  F.  Clowes,  D.Sc, 
Mr.  Ivan  Le\instein,  ilr.  S.  B.  Boulton,  Dr.  D.  B.  Heviitt, 
Mr.  Calderwood,  Mr.  P.  J.  Worsley,  Mr.  John  Brock, 
Mr.  Alex.  M.  Chance,  Mr.  Eustace  Carey,  Mr.  Jas.  Duncan, 
Mr.  S.  H.  Johnson  and  Mrs.  Johnson,  Mr.  and  Mrs.  Swan, 
Professor  Carev  Foster,  I".K.S.,  and  !N[rs.  Foster,  Dr.  C.  K. 
Alder  Wright,  F.K.S.,  and  Mrs.  \\'right.  Professor  Marshall 
N\'ard,  Mr.  William  .\nderson  and  jiarty.  Colonel  (ianible 
and  party,  Mr.  D.  Howard  and  party,  Mr.  and  Mrs.  Charles 
Hawksley,  .sir  James  X.  Douglas,  Professor  Hughes,  F.K.S., 
Dr.  W.  iJ.  Perkiir,  F.K.S.,  and  party,  Mr.  Francis  Galton, 
Mr.  J.  T.  Brunner,  M.P.,  Mrs.  Brunner,  and  party,  and 
numerous  others. 

The  Prince's  hand,  conducted  by  Messrs.  F.  K.  Kinkee 
and  A.  W.  Cornish,  performed  at  intervals  during  the 
evening,  and  the  Misses  Thonuis  gave  a  fine  rendering  upon 
the  piano  of  Grieg's  "  Norwegian  Dances "  and  ilosz- 
koW'ski's  "  Poland "  and  "  German  Bound,"  the  last  of 
which  was  especially  admired.  Miss  Adelaide  Thomas, 
A. P. CM.,  also  ga\e  Chopin's  "  Barcarolle  "  and  a 
"Tarantella"  l>v  Nicode  in  her  well-known  artistic  style. 
By  U)  o'clock  the  rooms  were  so  thoroughly  tilled  that  some 
considerable  perse\erance  was  necessary  to  enable  the  guests 
to  examine  in  detail  the  fine  collection  of  modern  art  dis- 
played aroinid  the  walls.  The  approaches  and  corridors 
were  tastefully  decorated  with  palms  and  exotics,  and, 
thanks  to  the  electric  light,  at  no  time  during  the  evening 
was  the  atmosphere  oppressive.  The  refreshments  and 
general  arrangements  left  nothing  to  be  desired.  The 
company  separated  shortly  before  midnight. 


SECOND  DAY. 

On  Thursday,  July  11th,  about  "ioO  mendjers  availed  them- 
selves of  a  special  steamer  which  had  lieen  provided,  aud 
proceeded  up  the  Ki\  er  Thames  to  the  Manbre  Saccharine 
Co.'s  works  at  Hammersmith.  Hero  they  were  received  by 
the  numager,  Mr.  E.  G.  F'raueis,  Dr.  Beehler,  Dr.  Burnand, 
and  Mr.  C.  C.  Hutchinson,  who  escorted  them  roimd  the 
works.  The  principal  maimfactures  of  tliis  firm  are  invert 
sugar  made  from  cane  sugar,  and  brewers'  saccharme  or 
glucose,  made  from  sago  flour  and  other  amylaceous 
substance>. 

After  the  inspection,  the  members  partook  of  lunch, 
lirovided  by  the  firm,  and  at  the  close  of  the  proceed- 
ings a  hearty  vote  of  thanks  to  the  Diivetors  and  Staff 
was  ju'oiiosed  by  .\lv.  David  Howard,  anil  rccei\ed  with 
cnthusiii-sm. 

The  party  then  re-embarkcil  ami  proceeiled  to — 

ThK   KoY.VL   GAilUKXS,   Kuw. 

In  the  absence  of  the  Director,  the  members  were  re- 
ceived by  the  Assistant  Director  (Mr.  D.  Morris).  The 
party  was  divided  into  groups,  and  under  the  guidance  of 
Mr.  J.  K.  Jackson  (Ciuator  of  the  Museums)  and  Mr.  Geoi'ge 
XicbnKfin    (Curator    of    the  (iardens)    visited    the    several 


Museums,  the  Palm  House,  the  collection  of  economic 
plants.  Miss  North's  Gallery  of  Drawings,  and  the  Ar- 
boretum with  its  fine  collections  of   New  and  Old  World 

species  of  trees. 

At  this  point  the  President  joined  the  jiarty,  which  soon 
after  divided,  some  proceeding  to  the  Star  and  Garter  by 
road,  while  others  returned  to  the  steamer  to  continue  their 
journey  by  river.  After  leaving  Brentford,  ivhase  well- 
known  gasworks  were  concealed  by  a  leafy  evot,  .'^ion  House, 
with  its  famous  lioii,  and  the  old-fashioned  town  of  Isle- 
worth  were  passed,  and  later  on  a  glimpse  was  obtained  of 
the  Royal  Observatory  in  the  Old  Deer  Park.  MX  were 
much  struck  hy  the  beauty  of  the  landscape,  enhanced  as 
it  was  by  most  brilliant  weather.  Kichmond  was  soon 
readied,  and  the  nu-mbers  found  their  way  in  groups,  by 
way  of  the  gardens  aud  terrace,  to  the  "  Star  anil  Garter." 

The  A-nxl.vi.  Dixxkk. 

In  the  evening  about  200  of  the  members  aud  tlieir  friends 
dined  together  in  the  new  ball-room  of  the  Star  and  Garter 
Hotel,  Richmond.  The  President,  Mr.  Ludwig  iloud,  was 
in  the  chair,  supported,  on  the  right,  by  Sir  John  Coode, 
K.C.M.G.,  President  of  the  Institution  of  Civil  Engineers, 
aud,  on  the  left,  by  I'rofessor  Dewar,  F.R.S.  The  guests 
and  visitors  included  the  following  : — Dr.  .Tames  Bell,  C.B., 
F.R.S.,  President  of  the  Insf.tnte  of  Chemistry  ;  Jlr.  Charles 
Cochrane,  President  of  the  Institution  of  ^Mechanical  Engi- 
neers i  Professor  Leeds,  President  of  the  Stevens  Institute 
of  Technology  at  Hoboken,  U.S.A. ;  Professor  Spencer  New- 
bury, of  Cornell  I'uiversity,  Chief  of  the  American  Com- 
mission to  the  Paris  Exhibition;  the  Hon.  Vi'.  Massey- 
Mainwaring,  Chairman  of  the  Native  Guano  Company : 
Lieut.-Colonel  and  .Mclernuin  Cowan ;  Mr.  D.  Morris,  .VssistaiU 
Director  of  the  Royal  Gardens  at  Kew  ;  Mr.  Henry  Sharp 
and  Mr.  E.  B.  Ellice-Clark,  Directors  of  Brin's  O-xygeu  Com- 
pauy  ;  Mr.  W.  P.  Rix,  of  ilessrs.  Doulton  aud  Co. ;  Mr.  E. 
Garcke,  Manager  of  the  Brush  Electrical  Engineering 
Company,  Limited  ;  Mr.  J.  T.  Brunner,  M.P. ;  ilr.  E.  Rider 
Cook,  Hon.  Treasurer;  Jlr.  David  Howard,  Chairman  of  the 
Loudon  Section ;  Mr.  Alexander  M.  Chance ;  Mr.  E.  K. 
Muspratt  ;  Mr.  E.  C.  C.  Stanford  ;  Jlr.  John  Pattinson  ;  Pro- 
fessor Dittmar,  F'.R.S.,  of  Anderson's  College,  Glasgow ; 
and  Professor  .J.  Campbell  Brown,  of  I'niversity  College, 
Liverpool. 

Grace  having  been  said  by  the  Rev.  V.  Relton,  the 
company  sat  down  to  an  excellent  dinner. 

After  dinner  the  proceediugs  opened  with  a  performance 
on  the  piano  of  Wallace's  "  Grand  Polka  de  Concert "  by 
Mr.  F.  E.  Choveaux. 

In  proposing  the  first  toast  of  the  evening,  "  The  Queen 
and  Royal  Family,"  the  Presidest  said  that  during  Her 
Majesty's  long  and  happy  reign  the  progress  of  science 
and  of  its  applications  had  been  even  more  remarkable 
than  the  pix)gress  of  wealth  and  general  culture.  The 
Koyal  famUy,  and  foremost  amongst  them  the  l^rincc 
of  Wales,  had  always  followed  the  illustrious  example  of 
their  father  in  ap|u-eciating  and  doing  ail  in  their  power  for 
the  advancement  of  science  aud  of  tlie  arts  and  luanufactures 
of  the  country. 

The  toast  lun  ing  been  received  in  the  tisual  loyal  manner, 
Ml'.  Arthur  Thomas  sang  in  excellent  style  *'  On  the 
Zuyder  Zee,"  and,  being  encored,  gax'e  the  Jodel  song  from 
"  Rip  van  Winkle." 

^Ir.  E.  RlUEK  Cook  who,  in  the  unavoidable  absence  of 
the  President  elect,  proposed  the  toast  of  "  The  Society  of 
Chemical  Industry,"  said  he  was  unexpectedly  called  upon 
to  fill  a  position  of  honour  but  one  of  exceptional  ditticulfy. 
He  could  hardly  inuigine  an  English  audience  moie  ditficult 
to  address  than  the  Society  of  Chemical  Industry.  They 
were  nearly  all  commercial  men  having  all  the  acuteuess 
engendered  by  the  competition  of  the  times,  and,  in  addition, 
sutficieut  knowledge  of  science  to  distinguish  real  grit  from 
anything  like  froth.  But  obedience  was  one  of  the  best 
characteristics  of  Englishmen,  and  Mr.  Tyrer  was  a  tyrant 
who   WM*;  willingly  obeyi-d  beL■au^e   he    "^et   :tn   example   of 
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hearty  und  thorough  work  in  liehnlf  of  tlie  Society.  That 
iimst  1h-  liis  apology  for  vinliiriiig  to  uiuU'ilake  tho  tonst  of 
the  Soi'ifiy  of  (homioiil  ImliKiiy,  with  wliich  he  would 
uoiiple  the  irnnio  of  its  respected  I'reHideiit.  Trie  Society 
wi\f  u  I'onipiirntivoly  new  one,  bnt  it  luid  nlieiidy  ninde  its 
mark  on  the  eonimeree  of  Kngliind,  and  liml,  lie  believed, 
now  enleivd  upon  n  eniiise  of  pio»i>eiity  which  would 
enable  it  in  tho  early  future  lo  deepen  that  iuipression. 
What  were  their  objccis  in  slarling  thi'  Society  'i  If  he 
uuilerstood  them  rightly,  one  of  the  nuiin  objects  was  to 
substitute  in  the  various  ehemicnl  imlustries  seicntitic 
exactness  for  the  old  rule  of  thumb.  Tliey  wanted  in  this 
great  lunuufacturing  country  to  do  iiway  with  the  phrase 
"  near  enough."  That  was  a  phrase  which  he  hated  to 
hear  in  tlu'  factory.  To  his  mind  the  only  thing  near 
enough  was  the  exact  thing  wanted  :  and  one  oltject  ol'  the 
Society  wa^  lo  teach  niamd'ai'lurcrs  to  make  up  their  minds 
what  they  wanted  ill  their  works  and  then  to  insist  on 
having  the  real  thing  und  no  substitute.  .Vnother  aim  of 
the  founders  of  the  .Society  was  to  help  one  another  as  far 
as  possible  without  injuring  themselves.  He  belic^'ed  that 
it  was  quite  jiossible  for  I'veii  keen  competitors  in  business 
to  do  that  to  a  considerable  extent.  Tiie  little  things  that 
they  could  thus  learn  of  one  another's  methods  were  hcl|iful 
ill  saving  trade  expenses  but  did  not  affect  the  sjieeial 
knowledge  which  i-ach  luau  had  in  his  own  business. 
Another  very  laudable  object  was  to  enable  Kuglish 
inaniifaclurcrs  to  hohl  their  own  in  the  great  contest  of 
nation  with  iiatiim.  Some  ])eople  thought  that  other 
nations,  by  means  of  a  higher  national  education  than 
Kngland  hail  ever  attemiited,  were  giving  their  workmen, 
foremen,  and  heads  of  departments  advantages  which 
Knglishmen  did  not  possess  ;  and,  in  their  own  (piiet  way, 
with  no  political  aims  wliatevi*r,  the  founders  ui  the  Society 
had  done  what  they  could  to  compensate  for  the  disadvan- 
tages of  our  national  edueationiil  system.  They  were 
persevering  in  that  course  still ;  and  though  they  would  hail 
with  pleasure  anything  that  the  Imperial  parliament  might 
do  in  fnlHlment  of  its  duties,  they  would  continue  to  do 
their  best  to  make  up  the  detieiency.  He  would  be  sorry 
to  stop  there,  for  the  aim  of  the  Society  was  not  only 
that  its  members  and  Ijiglish  luaniifaeturers  generally 
should  hold  their  own  ainong>t  the  nations,  but  iViaf  li\ 
their  Journal  ami  their  communications  with  other  countries 
they  should  help  forward  the  great  progress  of  humanity  at 
large,  in  the  production  of  the  necessaries  and  luxuries  of 
life  with  the  least  possible  expenditure  of  labour  and  money, 
and  thus  enable  every  man  to  better  enjoy  his  existence. 
These  were  some  of  the  objects  of  that  .Society  to  which  he 
asked  his  audience  as  patriotic.  Knglislinien  to  join  with  him 
in  wishing  success.  But  he  had  to  associate  with  the  toast 
the  name  of  their  President,  .Mr.  Moiid.  Mr.  Mond  was 
known  all  the  world  over  as  one  of  those  fortunate  men  who 
had  been  very  successful  in  business ;  hut  thost>  who  ha<l 
had  the  advantage  of  hearing  the  address  which  ho  had 
given  at  the  Annual  Meeting,  would  agree  with  him  that 
"  fortunate  "  was  not  the  word  to  use;  for  Mr.  Mond  had 
deser^'ed  the  success  which  he  had  attained.  In  listening  to 
his  able  description  of  all  the  attempts  to  nianufai-tiire 
ammonia  from  its  different  sources  thay  had  felt  that  his 
success  had  been  attained  not  by  luck  but  by  liaril  work,  and 
by  bringing  his  powerful  mind  and  keen  intellect  to  bear 
upon  the  work  in  the  best  possible  way.  That  address  bad 
taught  them  that  commercial  success  could  only  be  achieved 
in  one  way — by  understanding  thoroughly  what  one  was 
dealing  with,  and  then  industriously  pegging  away  until  one 
arrived  at  the  best  pos-ible  way  of  dealing  with  it.  To  him. 
that  paper  was  not  cudy  interesting  on  account  of  the 
matters  it  actually  brought  before  him,  but  it  had  a  charm 
in  the  visions  it  suggested  of  what  might  be  in  the  future. 
He  had  been  accustomed  to  regard  the  gases  from  furnaces 
as  noxious  bodies  to  be  got  riil  of  as  far  as  possible.  Hut 
when  he  heard  the  description  of  Mr.  Mood's  new  baftety, 
and  was  told  that  the  gases  coming  from  the  luodiieer  were 
to  be  the  means  of  evolving  electricity  at  a  cost  comparcil 
with  that  obtained  by  the  mechanical  power  of  a  sti'ain  engine 
or  the  ordinary  electrical  machines  of  K  to  .'lO,  be  was  lost 
in  wonder  as  to  the  possible  ilevelopmcnts  of  this  new 
power.  There  was  no  limit  to  the  field  of  research  and 
energy  before  them.     Vounir  men  were  there,  and  he  would 


advise  them  to  follow  the  example  of  the  President  lui 
shown  in  his  address.  They  knew  not  what  discoveries 
were  before  them  in  the  future,  allowing  men  to  be  relieved 
from  toilsome  labour  atul  permitting  the  necessaries  of  life 
to  be  produced  so  readily  as  to  give  even  ordinary  labourers 
time  not  only  f(U'  recreation  but  for  the  improveiuent  of 
their  intellects.  lie  therefore  gave  as  a  toast  worthy  of 
their  hearty  reception,  I'rospcrity  to  the  Society  of  ('hemical 
Induslrv.and  long  life,  hapi)iness,  and  health  toils  President, 
.Mr.  Mond. 

'i'he  Pbksidknt,  in  rejily,  said  that  he  thanked  the 
company  most  heartily  for  the  way  in  which  they  had 
received  the  toast  of  the  Society,  and  still  more  for  their 
hearty  reception  of  Mr.  Itider  Cook's  very  kind  remarks 
with  respect  to  hinisclf.  He  had  been  eonnecteil  with  the 
Society  from  the  very  heginuirig,  and  had  dime  the  best  he 
could  for  it — however  little  that  luiglil  be — and  he  frankly 
admitted  that  he  felt  very  proud  of  the  .Society,  During 
file  eoniparati\ely  few  years  of  its  existence  it  had  achieved 
soiuclhing,  and  there  was  every  indication  that  it  would 
achieve  more,  if  only  the  younger  members  would  follow 
the  example  anil  work  upon  the  lines  laid  down  by  the 
founders  of  the  Society.  He  saw  around  him  a  number  of 
gentlemen  who  had  filled  the  post  of  President  before  him, 
and  all  of  whom  had  done  a  great  deal  more  than  perhaps 
the  general  body  of  members  knew  towards  the  success  the 
.Sdeiety  had  attained.  If  the  younger  nicnil)ers  would  go 
into  the  work  with  the  same  aiuonnt  of  enthusiasm,  with 
the  same  understanding  of  the  high  aims  before  them,  and 
of  the  necessity  for  working  logctlier  to  assist,  as  Mr.  Kider 
Cook  had  well  said,  in  the  progress  of  the  ajiplieation  of 
science  to  the  industrial  arts,  not  only  in  the  interest  of  one 
country  but  in  the  interests  of  humanity,  the  Society  would 
continue  in  its  suceessful  career,  and  its  work  would  be 
blessed  for  a  great  uuniber  of  years  to  come.  Mr.  Rider 
Cook  had  referred  in  very  kind  and  gralif'yiug  words  to  the 
work  whieli  he  had  done  and  to  the  address  which  he  had 
had  the  pleasure  of  delivering.  He  could  only  say  that  if 
he  had  been  successful  it  was  due  to  the  earnestness  and 
])erseveraiiee  with  which  he  had  applied  the  knowledge  that 
lie  owed  to  others  to  the  task  of  solving  some  of  the 
problems  of  industrial  science.  He  would  be  proud,  indeed, 
if  he  had  succeeded  in  showing  the  younger  members  of  the 
Society  the  way  in  which  the  soliilinn  of  such  ju'oblems 
should  be  attempted. 

Then  followed  a  trio  for  tiute,  violin,  and  piano,  by 
Messrs.  Keiumt,  .Smith,  and  Choveaux. 

( )n  rising  to  proposit  the  next  toast,  that  of  "  The  Learned 
Societies,"  the  Prksident  .said  that  he  felt  that  he  was  taking 
the  place  of  a  much  better  man,  but  he  had  just  received  a 
telegram  from  Sir  Henry  Hoscoe,  expressing  his  deep  regret 
that  inipintant  parliamentary  duties  prevented  him  from 
being  present.  He  also  must  express  his  great  regi-et  that 
Sir  Henry  was  absent,  because  he  was  quite  unprepared  for 
it  and  did  not  feel  equal  to  the  task  of  taking  his  place  and 
jpioposing  so  important  a  toast.  He  was  in  a  special  difficulty 
about  this  toast,  because  he  was  not  clear  what  "  the  Learned 
Societies"  meant.  Did  it  include  the  Society  he  was 
addressing  ?  He  hoped  so  ;  because  it  had  been  the  earnest 
desire  of  himself  and  of  all  who  had  assisted  in  its  formation 
that  it  should  be  a  learned  Society.  He  was  not  sure  either 
whether  the  term  included  such  societies  as  the  Ciril 
Kngineers  and  the  Mechanical  Engineers,  both  of  which 
he  personally  considered  came  within  its  meaning.  At  any 
rate,  on  the  ]iresenf  occasion  he  proposed  to  assume  that  the 
ti-rni  inehiiled  all  societies  whose  object  was  to  apply  learn- 
ing lo  the  benefit  of  humanity.  He  ran  no  risk  of  error  in 
staling  that  tlie  .Society  of  Chemical  Industry  believed  that 
all  industrial  progress  must  be  liased  upon  the  application  of 
seicntitic  knowledge,  and  that  any  attempt  on  the  part  of 
manufacturers  to  get  on  without  a  sound  groundwork  of 
science  must  be  abortive.  He  therefore  had  great  pleasure 
in  jiroposing  this  toast,  coupling  it  with  the  names  of  Professor 
Dewar — their  excellent  friend  and  a  most  worthy  repre- 
sentative of  the  ITniversities,  and  of  he  did  not  know  how 
many  learned  societies;  certainly  the  representative  of  the 
I!oyal  Institution,  by  whose  benevolence  they  had  been 
enabled  to  hold  their  meeting  under  such  auspicious  circum- 
stances— and  of  Dr.   .Tames  Bell,  who,  as   President  of  the 
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Institute  of  Chemistiv,  was  an  eminent   representative   of 
that  scienee  witli  which  they  were  most  closely  connected. 

Professor  Dewar,  in  responding,  said  that  he  thoroughly 
appreciated  the  high  compliment  which  the  President  had 
paid  hint  in  associating  his  name  with  the  learned  societies. 
He  deeply  regretted  that  his  friend  Sir  Frederick  Braniwell 
was  unahle  to  be  present,  hecause  he  would  have  been  a 
much  fitter  man  to  reply  to  that  toast,  especially  as  the 
President  had  referred  to  the  use  of  the  Koyal  Institution, 
of  which  Sir  Frederick  was  the  Honorary  Secretary.  The 
rooms  of  the  l\oyal  Institution  had  been  granted  as 
generously  and  heartily  as  he  had  expected.  He  could 
onl}'  say  to  those  who  were  connected  with  the  chemical 
side  of  abstract  science  and  not  with  the  Society  of 
Chemical  Industry  (if  there  were  any  such),  that  the  sooner 
they  got  into  it  the  better.  He  said  so  because  he  hoped 
that  the  partnership  between  abstract  and  applied  science 
which  formed  the  foundations  of  the  Society  nould  continue 
as  tirmh'  in  the  future  as  in  the  ])ast.  It  was  of  the  utmost 
importance  to  each  that  that  alhancc  should  continue  to 
exist  in  the  closest  possible  manner.  So  far,  the  Society  of 
Chemical  Industry  had  behaved  in  the  most  generous 
manner  to  abstract  science,  as  tlie  list  of  its  past  Presidents 
proved,  including,  as  it  did,  the  names  of  ,Sir  Henry  Roscoe, 
Sir  Fj-ederick  ,Uiel  and  Dr.  Perkin.  It  was  clear  therefore 
that  the  Society  recognised  the  necessity  of  that  union, 
which  he  trusted  would  long  continue.  In  the  interests 
of  that  alliance  he  hoped  that  the  Society's  Journal  would 
not  be  too  strictly  confined  to  applied  chemistry,  but  that 
it  would  coutiinie  to  include  that  necessary  amount  of 
abstract  knowledge  which  was  the  spirit  and  essence  of  the 
times.  He  admitted  that  what  he  was  advocating  tended  to 
make  the  editorial  duties  extremely  onerous  ;  still  he  hoped 
that  under  the  new  arrangements  with  res]iect  to  the  Editor 
it  would  be  found  possible  to  maintain  that  generous  infusion 
of  abstract  knowledge  into  the  .lournal  which  he  held  to  be 
necessary  in  the  interests  of  the  broad  culture  of  the 
Society.  It  happened  that  there  were  among  them  that 
night  re])resentatives  of  abstract  science  from  the  I'nited 
States  as  well  as  those  of  their  own  country.  He  was  sure 
that  the  Society  of  Chemical  Industry  would  cordially 
welcome  Dr.  Leeds  and  Dr.  Newbury.  Dr.  Leeds  had 
beeu  to  England  before,  and  was  well-known  to  pjiglishmen 
by  his  original  work  in  both  abstract  and  applied  science  ; 
and  of  Dr.  Newbury  he  need  say  no  more  than  that  he  had 
come  over  to  represent  the  Government  of  the  I'nited  States 
at  the  great  Paris  Exhibition.  He  hoped  that  both  gentle- 
men would  take  back  with  them  to  the  Cnited  States  a 
pleasant  recollection  of  their  reception  by  that  Society. 
True,  their  American  friends  had  a  Society  of  the  same  sort 
at  home;  but  he  knew  their  love  of  the  parent  country  was 
so  great  that  thev  would  not  neglect  the  opportunity  of 
becoming  members  ol  the  Society  of  Chemical  Industry. 
There  were  many  other  points  which  he  might  touch  upon 
if  time  permitted  ;  but  as  a  matter  of  fact  he  had  been  led 
to  expect  that  the  only  duty  he  would  probably  be  called 
upon  as  a  past  President  to  discharge  at  the  London 
meeting  would  be  that  of  presiding  at  some  musical  and 
artistic  entertainment  to  be  given  by  the  members  and  their 
friends.  There  were  some  who  seemed  to  think  that  an 
office  of  that  character  suited  him  better  than  replying  for 
learned  societies.  That  was  a  point  which  they  could 
decide  for  themselves  on  the  occasion  of  the  -\t  Home  of 
the  Society  on  the  morrow  evening.  At  any  rate,  he 
trusted  that  the  concert  would  prove  to  be  so  good  as  not 
to  be  considered  ovit  of  place  as  an  addendum  to  that 
evening's  dinner. 

Dr.  J.\s.  Bell  expressed  profound  regret  at  the  absence 
of  Sir  Frederick  Bramwell.  He  felt  certain  it  would  ha\e 
beeu  highly  interesting  to  have  heard  Sir  I'rederick  describe 
a  few  typical  instances  of  the  marvellous  improvements 
effected  by  civil  aiul  mechanical  engineers  towards  mini- 
mising labour,  and  <Iimiuishiug  the  cost  of  production. 
It  had  been  pointed  out  by  one  speaker  that  in  competing 
successfully  with  other  nations,  it  was  not  sufficient  to 
merely  obtain  approximate  results  in  manufacturing  pro- 
cesses, but  that  it  was  absolutely  necessary  to  obtain  exact 
results.  Manufacturers  could  not  be  too  strongly  impressed 
with  the  fact   that  the  old  rnlc-of-thumb  methods  had  now 


no  chance  in  the  industrial  competitive  race  among  nations, 
and  that  successful  managers  of  works  nowadays  must  be 
men  possessed  of  souiul  scientific  knowledge,  and  well 
grounded  in  theoretical  and  practical  chemistry.  The  man 
who  was  not  so  qualified  would  unequivocally  fail  to 
exercise  an  intelligent  control  over  chemical  manufacturing 
operations,  and  be  unable  to  successfully  discover  the 
causes  of  abnormal  results.  Great  difficulty  had  hitherto 
existed  in  distinguishing  between  the  (puilified  and  the 
unqualified  chemist ;  there  was  no  definition  of  a  chemist, 
and  there  was  no  authorised  licensing  body  to  guarantee 
the  qualifications  of  a  man  calling  himself  a  chemist.  With 
the  \'iew  of  supplying  this  want,  an  important  step  had 
been  taken  by  the  incorporation  of  the  Institute  of 
Chemistry  of  Great  Britain  and  Ireland,  and  a  Fellow  of 
that  body  might  luiw  be  assumed  to  ha\  e  passed  through 
a  proper  and  systematic  course  of  training  in  theoretical 
and  practical  chemistry,  and  to  be  qualified  to  undertake 
chemical  work.  The  Institute  of  Chemistry,  by  undertaking 
to  guarantee  the  qualifications  of  a  professional  chemist,  had 
an  important  bearing  upon  the  manufacturing  industries  of 
the  country  ;  ami  to  the  Society  of  Chemical  Industry  was 
of  especial  interest  and  importance,  from  the  influence 
which  it  was  likely  to  exercise  in  encouraging  a  sound 
educati(u\  in  theoretical  and  practical  chemistry.  In  con- 
chision,  he  heartily  joined  Professor  Dewar  in  thanking 
the  company  for  so  cordially  drinking  to  the  toast  of  the 
Learned  Societies. 

Then  followed  Germain's  "  Bolero  "  admirably  played  on 
the  violin  by  Mr.  T.  Harry  Smith. 

Mr.  David  Howard,  in  proposing  "Our  Guests,"  said  that 
he  entirely  lacked  that  sense  of  antagonism  which  had  so 
strong  a  hold  upon  some  orators  in  speaking,  since  in  his 
case  "  our  guests  "  were  not  strangers.  There  was  a  time 
when  chemists  looked  upon  chemistry  as  a  self-satisfying 
atom  ;  later  on  they  came  to  think  of  it  as  a  dyad,  satisfied 
with  the  kindred  sciences  of  heat  and  electricity.  But  they 
had  learned  better  since,  and  now  regarded  it  as  what  he 
might  call  a  polyad,  having  an  infinite  number  of  unsatisfied 
affinities  ;  in  fact,  they  now  knew  that  there  was  no  science 
employed  in  the  industries  which  was  alien  to  their  own 
science  of  chemistry.  He  had  the  honour  of  coupling  with 
the  toast  the  name  of  Sir  John  Coode,  a  name  of  the  highest 
eminence  in  the  great  profession  to  which  he  belonged.  The 
two  sciences  were  intimately  allied,  for  engineers  were 
dependent  on  chemistry  for  the  numufacture  and  testing  of 
the  materials  they  employed  and  relied  on.  He  had  also  to 
couple  with  the  toast  the  name  of  Lieut. -Colonel  Cowan, 
eminent  in  the  matenal  use  <.)f  scientific  processes  ;  and  like- 
wise the  names  of  their  guests  from  .America,  from  whom 
llnglisbmen  were  separated  neither  by  race,  language,  nor 
.sympathies,  and  who  therefore  could  not  be  regarded  as 
strangers.  Engineers  might  not  call  themselves  chemists — 
though  many  of  them  were  cheiuists  in  a  measure — but 
they  pursued  the  same  objects  as  the  members  of  that 
Society,  profited  by  each  other's  labours  and  studies,  and 
were  linked  together  in  that  great  whole — the  industry  of 
the  civilised  world. 

Sir  JoHX  Coode  said  that  he  coidd  quite  agree  with  the 
remark  made  with  such  emphasis  by  Mr.  Rider  Cook,  that 
there  was  uo  more  difficult  body  of  men  to  address  than  the 
Society  of  Chemical  Industry.  Bearing  that  remark  in 
mind,  he  felt  himself  to  be  in  a  somewhat  appalling  position 
in  being  called  upon  to  respond  to  the  toast  just  given. 
However,  he  did  respond  to  it  with  gratitude,  because  he 
felt  that  it  was  no  light  matter  to  be  invited  down  to  a 
beautiful  spot  like  Kichmoud  and  enteiiained  in  the  manner 
in  which  he  and  his  fellow-guests  had  been.  That  was  the 
least  he  could  say,  but  even  if  he  said  much  more  he  should 
still  fail  to  convey  all  that  he  felt.  He  heartily  endorsed 
what  Mr.  Howard  bad  said  with  respect  to  the  connection 
between  the  Society  be  was  addressing  and  civil  engineers. 
He  as  un  engineer  knew  how  very  much  they  owed  to 
chemical  science.  He  was  pleased  to  learn  that  the  .Society 
nimibered  so  many  members  ;  it  was  little  more  than  an 
infant  in  point  of  age,  but  a  growing  and  prosperous  infant, 
and  one  which  he  trusted  would  progress  in  the  future  even 
more  than  in  the  past.  He  was  glad  to  hearProfessorDewar's 
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remarks  about  the  Society's  Journal,  which  he  hoped  to  be 
ablo  to  look  into  oociisioniillv  iiiiil  li'iirn  a  fjri'iit  lU-al  iIutc- 
froni.  Oil  liilmlf  of  tbo  visitors  iiiul  for  liiiiisi-lf,  lu- lu'irffed 
lo  return  licurltVll  thanks  for  thi-  kind  inainu'r  in  v  hicli  tln-y 
had  bti'ii  riT<-ivc<l  and  riilcitaiiu'd  bv  tin-  Sociily. 

I.iiut.-Col.  anil  Aldorinaii  Cowvn  was  doiidv  frratitli-d  li\ 
llif  kind  way  in  «liii'b  liis  name  had  birii  riHcivrd.  'I'liis 
was  the  last  (H'easi4>n  on  wliit'Ii  he  wouhl  ha^■e  t}ie  lionour 
of  beinjr  with  the  Soeiety  as  a  f;uest.  for  tlie  Seeretary  had 
just  informed  him  tlial  the  additional  honour  of  liein;; 
flirted  a  niemlier  of  the  Soeiet\  had  been  oonfened  upon 
him  ;  therefore,  although  he  hoped  to  lie  present  at  many 
similar  pitheriiif^  of  the  Soeiety  in  future,  it  would  lU'Ces- 
snrily  be  in  a  different  eapaeity.  Many  of  the  previous 
speakers  had  referred  to  the  learneil  soeieties  and  to  tlie 
progress  of  soieiiee.  Kor  his  own  part,  he  had  always  f»'lt 
that  the  ailvaneeiuent  of  art,  of  maiiufaetures,  and  of 
eommeree  must  be  limited  by  the  power  of  the  eountr>  to 
take  advanta^i'  of  the  applienlions  of  seieiu-e.  He  wa*- 
old  eiu>u;jh  to  reeollcet  the  nianufaetures  of  'M)  yi-ars 
ii'io,  and  had  kept  some  reminders  of  his  own  parlieular 
industry.  To  look  at  those  objeets  had  mueh  the  same 
effi-et  on  him  as  an  inspection  of  the  .\rk  inii;ht  bi' 
expected  to  produce  on  a  modern  shipbuilder.  Mifiht 
we  then  take  a  suggestion  from  that,  and  think  what 
the  historian  of  the  future  wmdd  say  of  the  maiiu- 
faetures of  the  [uesent  day.  He  hoped,  aial  felt,  it 
would  be  something  to  this  effect:  —  In  the  year  188!) 
we  saw  Knj^laial  as  of  old  in  keen  competition  with  the 
entire  worhl.  Her  (Treat  natural  powers  of  which  she  had 
always  been  so  .justly  proud  still  stood  her  in  ij;ood  stead, 
but  side  by  side  with  these  she  had  enlisted  a  new  ally, 
and  science  was  imide  to  inarch  in  the  van  abreast  with 
industry.  Science  and  ertiditiou  wi're  no  longer  hidden 
mysteries,  but  were  to  be  seen  broadcast  in  the  land,  adding 
by  their  benetieeiit  intluencc  to  the  progress  anil  greatness 
of  the  country.  It  was  thus  that  Kngland,  no  longer  reh  iiig 
on  the  swiu'd,  but  eontideiit  in  her  new  alliance,  was  able  to 
challenge  all  comers,  and  to  enieigewith  success  and  triumph 
from  the  conipi'tition.  He  thanked  them  for  the  honour 
done  to  him  that  evening,  for  the  lionour  of  being  elecleil 
one  of  their  body,  and  for  the  honour  conveyed  by  their 
propositi  ^■isit  to  his  works  on  the  following  day. 

The  PiiKSii>KNr  said  he  could  not  suffer  the  company  to 
leave  without  asking  it  to  drink  the  health  of  the  Secretary 
of  the  London  Section  of  the  Society,  their  friend 
Mr.  Tyrer,  to  whom  they  were  all  indebted  in  the  highest 
degree  for  that   very  pleasatit  and  successfnl  meeting. 

The  toast  ha\'iiig  been  euthusiastically  pledged  with  full 
honours,  Mr.  T.  Tvukk  said  that  at  that  late  hour  it  would 
ill  become  him  to  do  more  than  thank  the  I'resident  and  the 
company  sincerely  for  the  kind  manner  in  which  his  health 
had  been  proposed  and  rccei\'ed.  A  large  nuniber  of 
gentlemen  had  contributed  to  the  success  of  the  meeting, 
and  their  names  appeared  on  the  progi'anune ;  but  in  the 
|H*rformance  of  the  responsible  duties  of  Honorary  Secretary 
of  the  Loudon  Section  of  the  Society  he  had  had  the  able 
assistance  of  two  gentlenieii  whose  names  did  not  appear, 
the  (ieneral  Secretary  of  the  Society,  Mr.  Cressnell,  and 
Mr.  Peirce.  The  Comniittee  of  the  Section  had  permitted 
him  to  delegate  as  much  of  the  work  as  possible  ;  and  his 
own  share  of  the  work  might  really  be  summed  up  in  three 
wonls — to  ask,  to  negotiate,  and  to  complete.  All  the 
lU'tnils  of  the  work  had  been  done  thoroughly  and  well  by- 
Mr.  Peirce,  aided,  guided,  and  counselled  by  the  General 
Secretary,  Mr.  Cresswell.  Honour  to  whom  honour  was  due. 
He  therefore  could  not  allow  the  President  to  thank  him  for 
work  which  he  had  not  really  done.  Nor  could  he  sit  down 
without  saying  that  the  thanks  of  the  members  were  due 
above  all  to  the  President,  who  had  given  him  cartf  hltiiirhf 
with  respect  to  ail  the  arrangements  for  the  con\'ersa/ione. 
and  also  to  the  C'oinmittce  of  the  London  Section. 


THIltP   DAY. 

Mkssrs.  Truman,  Hanbihy,  and  Hi'xton's  Brewery. 

On  Friday  morning  about  .'lO  members  paid  a  visit  to 
Messrs.  Truman,  Haiiliiiry,  and  l!u\toii's  brewery  in  Spilal- 
lields.  This  establislimeiit  has  al\^■ays  taken  a  leading 
position  among  tlu'  Kngiish  breweries,  and  at  present  ranks 
next  after  (iuinness',  Hass',  and  .Vllsopp's  in  productive 
power.  It  eovirs  an  area  of  over  six  acres,  and  w hen  In  full 
work  th.'  daily  output  is  ;;,00()  to  2,.")00  barrels.  Over 
lli,(HU)  tons  of  coal  arc  consumed  per  aiiniini,  and  between 
7011  and  8(Hi  men  and  about  'JOn  horses  are  employed.  The 
stores  contain  l.'i.dOO  quarters  or  4,'), 11(1(1  cwt.  of  malt,  and  a 
proiiortiniiatc  i|uaiitity  of  hops.  The  water  is  deri\  ed  ehiefiy 
from  a  well  S.'iO  ft.  deep,  with  headings  20(1  ft.  deeji,  anil 
extending  l.'iO  ft.  outwards.  In  the  short  time  at  the  dis- 
posal of  the  visitors  it  was  impossible  to  make  a  thorough 
examination  of  the  vast  building  and  all  its  admirable 
apparatus  and  appointments  ;  but  a  good  general  inspection 
was  made  umU'r  the  courteous  gnidaiiee  of  Mr.  Snelling, 
chief  of  the  brewing  departineiit,  and  Mr.  .lelTeis.  chief  of 
the  ston-s.  (.'ommencing  with  an  inspection  of  the  cask 
washing  and  cooling  yards,  the  party  was  next  led  to  the 
handsome  and  well-ai>poiiitcd  range  of  stables,  which  afford 
accommodation  for  about  2(K>  horses,  the  ofhcial  name  of 
each  animal  lu-Ing  painted  in'cr  its  stall.  From  the  stables 
the  visitors  proceeded  to  the  mashing  himse,  where  four 
gigantic  tuns  were  In  operation.  .Some  6(10  quarteis  of  malt 
wert'  here  under  tR'atmeiit,  the  capacity  of  the  laigest  tuns 
being  l(iO  ip>.  Leaving  the  nia^hiiig  tuiis  (;ind  passing  on 
their  way  the  celebrated  Take's  self-feeding  smoke-cou- 
siiming  furnaces,  which  .Messrs.  'I'ruman,  Hanbury,  and 
Huxton  began  to  use  in  1848  out  of  pity  for  the  then 
Hourishing  silk  industrv  of  Spitaltields,  but  which  have 
proved  so  cconoinical  in  their  operation  as  to  have  saved  the 
tirni  100,(10(1/.  in  coal  alone),  the  visitors  made  an  examina- 
tion of  the  seven  huge  coppers  into  which  the  wort  i*. 
pumped  direct  from  the  mashing  tuns,  to  he  boiled  with  the 
reipiisite  i|uautity  of  liojts.  .Vfter  passing  through  the  I'ast 
hop  stores,  fragrant  with  the  golden  produce  of  Kent,  the 
party  followed  ])retty  closely  the  progress  of  the  wort,  by 
the  strainers,  in  which  the  spent  hops  are  separated  out,  ii]i 
to  the  cooling  loft  at  the  top  of  the  building,  an  area  of 
:i.j,000  sq.  ft.,  divided  into  four  shallow  compartments  of 
copper,  over  which  a  current  of  cool  air  constantly  passes. 
Descending  again,  they  entered  the  refrigerating  room, 
containing  seven  large  machines,  in  which  the  wort  is 
rapidlv  cooled  from  about  140"  to  about  60"  F.  A  floor 
lower  they  entered  one  of  the  ^'ast  fermenting  rooms  and 
saw  this  critical  portion  of  the  brewer's  work  in  all  its 
stages.  The  process  of  fermentation  is  now  chiefly  can'ied 
on  in  slate  tanks,  of  which  there  were  over  .'jO  in  this  one 
room,  of  an  average  capacity  of  about  150  barrels;  but  in  a 
room  subsequently  entered  were  to  be  seen  four  *'  fermenting 
vats,"  leviathans  of  the  old  .school,  of  most  portentous 
appearance,  and  each  capable  of  holding  1,400  barrels. 
.\fter  the  "  fennenters  "  came  the  "  cleansing  backs,"  shallow 
slate  vessels  in  which  the  liquor  settles,  while  the  yeast  is 
skimmed  off  anfl  run  down  ''  parachutes  "  into  slate  vessels 
beneath,  where  sufficient  of  it  is  preserved  for  future 
operations,  the  rest,  after  passing  through  filter-presses, 
being  exported  to  France  for  use  In  the  distillation  of  spirit. 
This  was  the  last  operation  to  be  seen,  since  the  finished 
beer,  after  leaving  the  cleansers,  is  run,  if  "  black,"  into 
huge  vats  for  matuniig,  and  if  ale,  into  casks  ready  for 
consumption.  I,eavlng  the  brewery,  therefore,  the  visitors 
were  now  conducted  through  the  spacious,  and  ajiparently 
endless,  store-rooms,  in  one  of  which  they  found  linicheou 
awaiting  them,  and  at  ouce  formed  themselves  into  a 
sampling  committee  for  the  purpose  of  fully  testing  the 
various  products,  black,  brown  and  golden,  the  genesis  of 
which  they  had  so  industriously  traced. 

-Vftcr  luncheon,  Mr.  A.  H.  Allen  moved  a  vote  of  thanks 
to  the  firm  of  Truman,  Hanbury,  and  Huxton  for  their  kind- 
ness in  affording  the  members  an  opportunity  of  visiting 
their  great  and  historic  brewery  and  of  seeing  for  themselves 
"  how  much  science  was   put  Into  a  glass  of  ale,"  and  lo 
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Mr.  Snelling  and  Mr.  Jeffeis  for  their  efforts  in  making  the 
\-isit  so  thoroughly'  pleasant  and  instructive.  The  vote  was 
carried  enthusiastically  and  was  hi'ieflv  responded  to  by 
Air.  Snelling  on  tlie  part  of  the  tirm. 


Messrs.  Cowas's  Sitgae  Refinery. 

About  20  members  proceeded  to  Messrs.  Cowan's  sugar 
refinery,  where  they  were  received  by  Lieut. -Col.  Cowan 
and  his  son.  In  the  laboratory  they  were  first  shown  the 
details  of  the  various  processes  of  sugar  refining  on  a 
small  scale,  from  raw  beet-sugar  to  fine  white.  They  were 
then  taken  over  the  works  and  shown  each  process  on  the 
large  scale,  including  the  manufacture  of  animal  charcoal 
and  its  revivification,  and  the  manufacture  of  tar  and  gas 
from  the  waste  products,  the  last  being  consumed  on  the 
premises.  After  inspecting  the  furnaces,  with  their  me- 
chanical feed,  and  the  engines,  the  party  proceeded  to  the 
soap  factory  with  its  stock  and  packing  departments.  The 
greater  part  of  the  works  were  unfortunately  in  a  very 
unfinished  state,  owing  to  the  recent  fire,  but  are  being 
replaced  as  rapidly  as  possible  by  absolutely  fireproof 
constructions.  A  vote  of  thanks  proposed  by  Mr.  Thos. 
Christv  was  received  with  acclamation. 


Thk  Kixgstox  Skwagk  Works. 

Abotit  40  members  availed  themselves  of  the  invitation 
of  the  Native  Guano  Company,  Limited,  to  visit  these 
works,  where  the  sewage  of  Kingston  and  Surbiton  is 
treated  by  the  well-known  system  of  this  company.  In  the 
unavoidable  absence  of  the  Hon.  W.  Massey-Mainwaring, 
the  chairman  of  the  company,  they  were  received  by  Mr. 
W.  Cameron  Sillar,  a  director,  Mr.  W.  Stevens,  secretary, 
and  Mr.  C.  E.  Robinson,  the  engineer. 

The  company  claim  for  their  process  : — 

1.  That  the  efilueut  water  therefrom  is  sufficiently  purified 
to  be  admissible  into  any  river  within  the  require- 
ments of  the  Rivers  Pollution  Prevention  Act,  and 
without  injury  to  fish. 


That  this  is  effected  without  nuisance. 


.3.  That  the  materials  used  in  the  process  do  not  injure 
or  destro}'  the  manurial  qualities  of  the  sewage, 
which  are  consequently  preserved  for  agricultural  use 
in  a  dry,  portalile,  and  inoffensive  form. 

The  sewage  is  received  in  tanks,  in  its  passage  to  which 
it  receives,  first,  a  mixture  of  clay,  charcoal,  and  a  small 
quantity  of  blood  or  other  glutinous  body  capable  of 
coagulation,  and  secondly,  a  solution  of  crude  sidphate  of 
alumina  distributed  in  such  wise  as  to  secure  tliorough 
intermixture.  In  its  progress  through  the  tanks  the  matter 
in  suspension  goes  to  the  bottom,  while  the  clear  superna- 
tant fluid  passes  away  into  the  river  without  filtration  or 
any  other  subsequent  treatment.  The  tank  room  requisite 
is  only  about  what  would  be  required  for  one  day's  supply 
of  sewage,  and  aecordingi}'  a  very  limited  area  of  land  is 
required.  The  addition  of  the  charcoal  and  cla3'  at  once 
arrests  all  offensive  odour,  no  matter  how  foul  the  sewage 
may  be,  and  this  freedom  from  nuisance  continues  through- 
out the  whole  of  the  process.  The  tanks  are  cleaned  periodi- 
cally. The  deposit  or  "  sludge  "  is  pumped  into  filter-presses 
where  the  superabundant  moisture  is  removed,  and  further 
dried  by  artificial  heat  till  it  assumes  the  appearance  of  dry 
earth,  when  it  is  ready  for  market.  One  feature  of  this 
process  is  that  no  lime  is  used  at  all,  unless  a  test  shows 
the  sewage  entering  the  works  to  be  abnormally  acid  from 
manufacturing  refuse,  in  which  case  it  is,  of  course,  neces- 
sary to  neutralise  it,  and  consequently  the  effluent  always 
remains  on  the  acid  side  of  neutrality ;  a  condition 
imfavourable  to  secondary  fermentation,  and  hence  sewage 
fungus. 

At  the  conclusion  of  the  inspection  the  party  adjourned 
to  luncheon,  where,  in  response  to  a  vote  of  thanks  proposed 
by  the  general  secretary,  Mr.  Cameron  Sillar  explained  the 
ratiomile  of  the  process  and  how  each  purifying  agent 
worked.  Alluding  to  the  clay,  he  said  that  their  process 
might  be  described  as  the  reverse  of  irrigation,  for  they 
brought  the  earth  to  the  sewage  instead  of  the  sewage  to 
the  earth.  The  charcoal  used  was  a  waste  product  of 
another  manufacture,  and,  in  fact,  the  sulphate  of  alumina 
was  the  only  chemical  used  which  could  not  be  had  at 
the  mere  cost  of  carriage. 

The  accompanying  sketches  show  a  front  view  of  the 
buildings  and  a  block  plan  of  the  works.  The  Kingston 
sewage  on  reaching   the  works  passes    into  the  screening 
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i-liunibor  iiiid  thi-oiigli  b  putiiijr,  which  iiitorcepts  coarse 
mutter  likclv  to  choke  or  injure  the  i>»in|is,  and  tlieiiee 
Ihnnifrh  11  culvert  t<i  ii  iiump-wcll  under  thi'  main  huildin;;, 
wheri'  it  receive^  the  clmrcoid.  ilav,  and  Mood.  The 
•'cwajn'  thus  parliallv  treated  is  raised  ahont  lli  feet 
hv  eentrifnjnil  pumps,  of  which  tliere  are  three,  eaeli 
driven  hv  a  15  horse-power  engine  and  caitat)h'  of  hftinj; 
l.fidO  piMons  per  miinite.  The  pumps  dischar;;e  into  a 
meter  chandicr  whci"*'  tlie  sewa«;e  is  measured  and  tlie 
i|uaiititv  n-jristered.  On  leaving;  tlie  meter  the  sewa^re 
llows  iilon^  an  open  cliannel  to  the  settliuj;  tanks,  receiviuj; 
<Mi  its  way  tlie  pre<'ipi(atin;r  ajrenls.  'I'here  -aw  ei;rht  tanks, 
each  Hj  feet  huij;  hv  id  feet  liroad  and  0  feet  aveni^e  workiuff 
<h-pth,  holdinj:  1,')0,01I0  frallons,  or  l.'JOO.OOO  ^'allons  in  the 
afiffreijate,  which  •;i\es  a  capacity  of  :i(l  jrallons  per  head 
for  a  poi)ulation  of  40,000.  The  treated  sewajre  Hows  in 
a  continin)us  stix-am  throu;,'h  the  tanks,  prccipitatiuf;  as  it 
Hows,  and  passes  clear,  hrifrht,  and  odourless  into  a  covered 
channel  ilischar^iujj  into  the  Thames.  The  tanks  are 
i  leaned  pcrioilicall\',  the  deposit  or  '*  sludirc  *'  hcini;  pumped 
into  the  slud<;e->NeIl  hy  a  'J'anjr\i'-Holman  douhle-aetion 
pump  at  the  rale  of  .'>00  _i;alIons  pel'  minute.  From  this 
well  the  slndfje  is  tirst  drawn  into  four  sludfje  vessels,  or 
aecnmnlators,  by  the  creation  of  a  vacuum,  and  is  then 
forced  h\'  air  pressure,  at  100  11>.  on  the  scjuare  inch,  into 
tilter-picsses  on  the  first  lloor  of  the  huildiufi,  from  which 
it  is  rciuo\e<l  in  hard  cakes.  There  are  two  of  Scott's  ail 
pimips  and  11  of  the  Native  (Jnano  Company's  Hlter- 
plx-sses.  The  pressed  cakes  are  diied  in  a  Horwick's  drvinf;' 
cylinder  (witii  fan  luid  coiulensinji  apparatus  attached), 
ground  into  powder,  and  sold  as  Native  (iuauo.  The 
Surhiton  sewage  is  separately  reci-ived  and  screened, 
ami  is  pumped  by  ccntrifu);al  pumps,  throUf;h  a  meter, 
iuto  the  Kinjjstoii  pump-wt-U.  There  are  three  pumps, 
each  driven  by  an  S  liorse-i)owcr  ciifrine,  and  capable 
of  liftin<;  7.)0  jfallons  per  minute.  The  boilers  are  of 
the  locomotive  multitubular  typi',  working'  at  a  pressure 
of  IJO  lb.  per  square  inch — one  of  HO  iKU'sc-power 
and  two  of  GO  horsc-powi-r  each.  The  two  inaiu-drivin;^; 
eugiues,  each  of  4t)  horse-power,  are  used  alternately, 
ami,  like  the  pnmp-enirincs,  arc  of  .Messrs.  Willans  and 
Uobinson's  patent  kinil.  Two  niortar  mills  are  used  for 
firindin;;  the  deodorisers,  which  ari'  then  mixed  in  vats  and 
dischargeil  into  the  pump-well;  and  there  are  two  vats  for 
dissohinj;  the  precipitatinjj  a«leiits.  A  small  centrifugal 
pump  supplies  water  from  the  river  for  the  boilers,  mixinj:^ 
the  chemicals,  iScc.  The  works  ha\e  been  constructed  for 
treating,  by  the  Native  Guano  Company's  processes,  the 
sewage  of  ;io,000  people;  but  with  certain  comparatively 
inexpensive  additions,  they  will  fUect  the  rciiuirements  of 
a  population  of  50,000. 

At    present  the    sewage    being  treated    is 

that  of  Kiugston.  with  a  population  of  -     2(j,15(> 
And  of  .Surbitou,  with  a  population  of       -      11, 'J  12 


Total :i8,06B 

In  a  short  time  fianipt<.)ii  Wick  (population  *J,.j00)  will 
send  its  sewage  over  the  railway  britige  to  these  works  by 
one  of  Shone's  ejectors. 


TlIK    -VxGLO-AmKRICAN    liltt  sll     El.KCTHIt 

ConroKATiox,  Llmitkij. 


Light 


On  Friday  afternoon  iibout  50  members  visited  the  Brush 
Klectric  Light  Works  and  inspected  the  various  methods  of 
manufacture  employed  by  that  corporation,  and  the  working 
of  various  pieces  of  electrical  apparatus. 

The  following  attracted  most  atteutiou; — Electric  loco- 
tnotivcs  for  tramway  work.  These  locomotives,  made  for 
tramways  in  different  parts  of  the  world,  arc  driven  by 
"  Victoria  "  motors  geared  down  to  the  axles  of  the  cars  by 
special  gearing,  of  which  the  principal  novel  feature  is  a 
magnetic  coupling  designed  by  jlr.  .1.  .S.  Kaworth,  the  lirush 
Corporation's  superintending  engineer.  This  coupling  takes 
the  place  of  the  clutch  or  friction  coupling  which  has  some- 
times been  employed  for  such  purpose,  but  has  the  great 
advantage  that  it  can  be  put  in  or  out  by  merely  making  a 
contact.     It  is  arranged  to  connect  the  motor  through  one 


or  other  of  two  sets  of  gear  in  order  to  obtain  the  advantage 
of  high  speed  and  large  ont]>ul  whether  the  cars  are  running 
up-hill  at  a  slow  rate  or  on  the  level  at  a  high  rate  of  speed. 
The  \isitors  next  inspected  the  "monkey"  running  on  a 
line  on  the  overhead  system.  Tin'  object  of  this  "  monkey  " 
is  to  nuiintain  continuously  a  coimcxion  lu't^'ccn  the  line 
and  the  car.  In  another  case  accunndatoi-s  are  being  used 
to  supply  power  to  the  motoi-s,  the  cars  being  in  this  case 
indepen<li'nt  of  a  connexion  with  the  generating  station. 
The  visitors  also  inspectt'd  a  number  of  engines  umler  test, 
dri\ing  dynamos  particularly  intended  fi)r  ship  lighting.  A 
tnnnhci"  of  '*  Hrush ''  and  "\'ictoiia"  dynamos  \\cre  seen 
cither  in  testing  i)r  in  course  of  construction.  The  alternate 
current  appai'atus  of  the  corporation  was  ri'presente<l  by  the 
'■  MordcN  -Victoria "  altermitors,  transformers,  automatic 
regulators,  and  the  "  Brush  "  alternate  current  arc  laiup. 
All  this  apparatus  was  being  manufactured  on  a  large  scale, 
and  the  visitors  had  an  opportunity  of  seeing  some  of  it  iii 
operation. 


Hnl.N's    (JXVCiK.V    COMl'A.NV. 

.\l)out  130  members  assembled  at  these  works,  where 
they  were  received  by  Mr.  Henry  Sharp,  chairman, 
Mr.  Kllice-Clark.  nuinagiug  director,  and  Mr.  Elias, 
director.  Mr.  Kllice-Clark,  in  welcoming  the  visitors  on 
behalf  of  the  company,  |)ointed  out  that  the  works  were 
mainly  ex)icrimental  and  therefore  were  naturally  not 
exicnsive.  The  directors,  when  they  took  the  exploitation 
of  these  patents  in  hand,  were  desirous  of  showing  manu- 
factmi-rs  and  others  tliat  the  extraction  of  ox>'gen  and 
nitrogen  was  not  a  mere  laboratory  experiment,  but  that  it 
was  undoubtedly  a  continuous  and  industrial  process,  and 
one  \\bich  might  be  carried  out  in  their  own  factories. 
Aiul  in  spite  of  great  practical  ditticnities — which  members 
as  nuimifacturers  would  readily  appreciate — and  also,  he 
was  sorry  to  say,  of  considerable  prejudice  from  (|iuirters 
where  it  ought  hai(ll3'  to  have  been  expected,  he  thought 
they  W(nild  he  able  to  show  members  that  the  process  was 
a  pcifectly  practical  and  also  an  economical  one.  For  the 
beuctit  of  those  mend)ers  who  might  not  be  (piite  familiar 
with  the  process,  he  might  say  that  oxide  of  barium 
(prepared  in  ii  porous  condition  fi-om  the  nitrate)  was  intro- 
duced in  pieces  about  the  size  of  walnuts  into  steel  or  cast- 
iron  retorts.  Tliese  retorts,  placed  in  a  vertical  position  in 
a  gas  furnace,  were  heated  to  about  1,400°,  and  air,  carefully 
piuitieil  from  moisture  and  carbonic  acid,  then  pumped  through 
them  under  a  pressure  of  ahont  15  lb.  on  the  square  incli. 
The  baryta  absorbed  the  oxygen,  becoming  con'certed  into 
barium  |ieroxiile,  and  when  this  peroxidation  was  completed 
or  cairied  as  far  as  is  found  in  practice  to  be  economical, 
the  pump  was  reversed  aiul  the  pressure  in  the  retorts  thus 
reduced.  As  soon  as  the  reduction  of  pressure  had  reached 
about  116 — 28  in.  of  mercury  below  the  normal,  the  per- 
oxiile  began  to  gi\"e  up  its  ox}'gen  (becoming  reduced  again 
to  the  monoxide)  which  p.ussing  through  the  pump  was 
(lelivere<l  into  a  gas-holder.  A  complete  o])eration  (oxidation 
and  deoxidation)  lasted  about  10  minutes,  at  the  end  of 
which  time  tlu-  operation  connuenced  do  novo.  Nearly  140 
ojiciations  were  thus  made  a  day.  The  life  of  the  baryta 
was  a  very  long  one,  and  in  fact  at  first  it  actiuilly  improved 
by  use.  .Vs  a  rule  oxygen  of  about  96  per  cent,  purity  was 
made,  and  what  may  be  called  commercial  oxygen  of  a  purity 
of  o\er  90  per  cent,  sent  out.  When  the  gas  was  wanted 
for  distribution  at  a  distance  it  was  ilrawn  from  the  holder 
by  a  compression  pump  which  forced  it  info  steel  cylinders 
iMuler  a  pressure  of  120°  atmosi>heres. 

The  members,  in  parties  of  about  25 — ,10,  were  then 
conducted  over  the  works  by  Mr.  Hemy  Shar|),  Mr.  Ellicc- 
(,'lark,  Mr.  Ellicc  Elias,  Mr.  K.  .S.  Murray  (assistant 
engineer),  and  Dr.  Thorne  (chemist).  Here  the  chief 
improvement  which  has  been  effected  of  substituting 
vertical  retorts  and  a  constant  temperature  (change  of 
pressure  only  being  relied  on)  for  horizontal  retorts  and 
changing  temperatures  was  jiointed  out.  Attention  was 
also  called  to  the  precautions  adopted  for  preventing 
accidents  in  the  compression  of  coal  gas  and  oxygen  by  th(^ 
use  of  separate  compressors  and  tliffcrently  coloured 
cylinders  for  each  gas.     The  applications  of  oxygen  to  the 


518 


THE  JOUENAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.       [July  31.  issa. 


purification  of  gas,  to  bleachiug,  to  tlie  maturing  of  spirits, 
&2.  (see  this  vol.,  p.  82),  were  also  referred  to.  In 
])roposing  subsequently  a  vote  of  thanks  to  the  directors, 
Mr.  D.  Howard  said  that  Uriu's  oxygen  process  was  of 
special  interest  to  chemists,  not  from  the  size  or  complexity 
of  the  plant  employed,  but  from  the  very  simplicity  of  the 
aiTangements  which  had  triumphed  over  difficulties  which 
Avere  either  unknown  or  thought  little  of  in  the  laboratory 
stage  of  the  researches.  These  difficulties,  \udess  they  had 
been  met  by  most  skilful  treatment,  must  ha\e  been  utterly 
fatal  to  success.  It  was  but  one  more  example  of  the  great 
lesson  of  industrial  chemistry,  viz.,  that  practical  difficulties 
only  began  wlien  theory  scored  a  success. 

Gkoth's  Elkctric  Tanning  Process. 

A  few  members  visited  the  works  of  Messrs.  Tebbitt 
Bros.,  Bermondsey,  to  inspect  a  new  process  of  electric 
tanning,  the  invention  of  Mr.  L.  A.  Groth.  In  an  empty 
tanning  pit  \\'as  placed  a  circular  vat  with  re\olving  gear  on 
which  w"ere  suspended  raw  hides  presumably  in  tan  liquor. 
Adjoining  this  was  a  dynamo,  wires  from  which  were 
connected  with  copper  plates  inside  the  vat,  and  it  was 
claimed  by  the  inventor  that  the  electric  current  so  produced 
shortened  the  time  of  taiming  from  three  months  to  about 
one  mouth.  Further  details  of  this  process  will  be  awaited 
with  interest. 

The  proceedings  of  the  Annual  Meeting  terminated  with 
H  smoking  concert  at  the  Cafe  Monico,  conducted  by 
Mr.  .1.  C.  liuttertield,  who  was  assisted  by  some  talented 
artistes  and  a  qiuirtette  party.  The  President  occupied  the 
chair,  and  a  most  high-class  and  enjoyable  programme  was 
provided. 


iLontfon  ^rrtion. 


Chemical  Society's  Kooms,  Buklington  House. 


Sir  F.  A.  Abel. 
H.  E.  Annsti'onK. 
W.  Lant  Ciirjientcr, 
W.  Crowder. 
W.  J.  DilKliu. 
C  Graham. 
S.  Hall. 
C.  C.  Hutchinson. 


Chairman :  David  Howard. 
Committee : 

R.  Messel. 


B.  E.  R.  Newlands. 

B.  Redwood. 
T.  Royle. 
John  SpiUer. 
Will.  Thorp. 

C.  R.  Alder  Wright. 


Hon.  Local  Sec.  and  Treasurer : 
Tlios.  Tyrer,  C4arden  Wharf,  Biittersoa,  S.W. 


Mcclinij  held  Miindai/,  May  Gth,  1889. 


MH.    DAVID    HOWAKD    IX    THE    CHAIK. 


NOTKS  ON  EXPIiOSIVKS. 


BY     C.    NAPIER     HAKE. 


Gla.ncing  briefly  at  the  past  history  of  the  suliject,  it  will 
seen  that  until  comparatively  recently,  perhaps  within  tlic 
memory  of  many  here  present,  gunpowder  was  pi-actically 
the  only  explosive  in  use,  both  for  industrial  and  military 
purposes.     Although  it  no  longer  holds  this  unique  position. 


it  is  by  no  means  superseded  nor,  curious  as  it  may  seem, 
is  it  likely  to  be  at  present.  There  is  certainly  no  explosive 
known  which  lends  itself  so  easily  to  so  many  and  such 
varied  purposes.  To  use  Mr.  Alfred  Nobel's  words,*  "  In 
a  mine  it  is  used  to  blast  without  propelling ;  in  a  gun  to 
propel  without  blasting ;  in  a  shell  it  serves  both  purposes 
combined ;  in  a  fuse,  as  in  fireworks,  it  burns  quite  slowly 
without  exploding.  Its  pressure  exercised  in  those  numerous 
operations  varies  between  1  oz.  (more  or  less)  to  the  scj.  in. 
in  a  fuse,  and  8.j,000  lb.  to  the  sq.  in.  in  a  shell.  Hut,  like 
a  servant  of  all  work,  it  lacks  jierfection  in  each  depart- 
ment, and  modern  science,  armed  with  better  tools,  is 
gradually  encroaching  on  its  old  domains."  The  discovery 
of  guncotton,  in  1846,  was  the  commencement  of  a  new 
epoch  in  explosives.  Although  at  first  taken  up  eagerly 
by  all  European  Governments,  it  was  for  a  time  abandoned 
after  20  years  of  severe  testing.  The  disastrous  experience 
of  these  20  years  was  due  to  an  imperfect  chemical 
knowledge  of  its  properties  and  to  the  absence  of  good 
methods  of  manufacture. 

In  1847,  almost  simultaneously  with  the  discovery  of 
guncotton,  nitroglycerin  first  made  its  appearance,  but  for 
the  same  causes  it  fell  into  disrepute,  leaving  behind  it  even 
a  worse  record  of  disaster  than  its  predecessor,  guncotton. 
But  this  was  only  for  a  time ;  the  patient  and  courageous 
labours  of  Sir  Frederick  Abel  as  regards  guncotton,  and  of 
Mr.  Alfred  Nobel  as  I'egards  nitroglycerin,  brought  these 
powerful  agents  under  control,  and  demonstrated  the 
conditions  under  which  they  are  chemically  stable ;  the 
application  of  the  principles  of  detonation  to  them  was  the 
finishing  touch  to  a  great  work.  Since  that  period,  and  up 
to  the  present  time,  guncotton  and  the  nitroglycerin  class 
of  explosives  have  held  the  first  position  wherever  a  powerful 
agent  is  required.  Many  attempts  have  been  made  to  dis- 
place them,  and  yet  one  cannot  at  the  moment  point  to 
any  serious  competitor ;  but  a  vast  field  of  research  has 
been  opened,  and  there  is  no  lack  of  labourers  adding  day 
by  day  to  our  knowledge  of  the  subject. 

Leaving  history,  and  before  entering  upon  the  more 
practical  portion  of  my  ]iaper,  I  should  like  to  glance  briefly 
at  the  theory  of  the  subject.  Let  us  consider  for  a  moment 
what  is  meant  by  the  term  explosive.  An  explosive  may 
be  defined  as  any  solid  or  liquid  substance  or  compound, 
which  on  the  application  of  heat  or  shock  becomes  very 
rapidly  converted,  either  wholly  or  partially,  into  the  gaseous 
state  with  the  evolution  of  heat. 

Explosives  may  be  conveniently  divided  into  two  classes, 
generally  known  as  "  high  "  and  "  low  "  explosives.  The 
former  are  the  more  powerful,  and  their  explosion  is  usually 
effected  by  "detonation,"  and  is,  consetpiently,  very  rapiil  ; 
the  latter  are  usually  exploded  by  simple  ignition,  and  their 
explosion  proceeds  progressively  by  combustion.  Dynamite 
may  be  taken  as  a  type  of  the  former,  and  gunpowder  as  a 
type  of  the  latter  class.  It  is,  however,  not  easy  to  hold 
strictly  to  this  classification  since,  under  certain  circum- 
stances, the  terms  may  become  practically  mterchangeable. 

Detonation  may,  for  practical  purposes,  be  defined  as  the 
(almost)  instantaneous  resolutiou  of  an  explosive  into  other 
forms  of  matter,  chiefly  permanent  gases  occupying  many 
times  the  original  bulk  of  the  explosive,  and  hence  exerting 
enormous  power ;  it  is  usually  induced  by  the  ignition  of 
an  explosive  of  the  fulminate  class. 

In  examining  an  explosive,  its  chemical  composition 
should  first  be  ascertained,  and  from  this,  in  the  light  of  our 
present  experience,  it  is  possible  to  draw  many  inferences, 
such,  as  for  example,  the  products  of  its  decomposition,  the 
quantity  of  heat,  and  the  nature  of  the  gases  evolved,  its 
probable  effectiveness  as  an  explosive,  its  stability,  and  its 
sensitiveness  to  concussion  and  friction.  To  arrive  at  its 
chemical  composition  presents,  comparatively  speaking,  the 
least  difficulty.  It  is  not  so  easy  to  arri\'c  at  a  correct 
conclusion  as  regards  Its  products  of  decomposition.  What 
is  specially  required  is  tbe  equation  of  its  decomposition 
under  conilitions  most  favourable  to  the  production  of  the 
maximum  effect  as  an  explosive;  from  this  equation  maybe 
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ciiUmiIhIi'iI  ai'c'onliiij;  to  wi-ll-kiiown  laws  tho  qiinntily  of  liont 
ivolvcd  liv  llic  ilrioiiipositiim  and  llii'  voliiim'  of  jjaMS 
prodiui'il.  Hut  tlic  iiianv  and  varyiii;;  I'oiiditioiis  wliirli 
iiilliK'iK'i-  till'  mode  of  diroin|io>itloii  of  diffiiviit  substances, 
till'  ilitKiullv  of  ilftfrniiiiin^  liifrli  t<-mi«-nitiiri-s  withacciiraiv, 
till-  foni|>lii'atioii  of  tluTiiio-cluiiiieal  laws,  and  nniiiy  other 
eoiisidt'nitions,  inturtVri'  witit  the  alisohile  eoriectness  of  the 
resiUt.  Nevertheless,  ii  very  fair  rehitive  one  is  obtainahle. 
(hlonito  of  |>otassiuni  ami  nitrate  of  ammonium  arc 
exiiinples  of  tile  varying  deeompositions  of  certain  comp()unds 
nmier  varyiu«;  conditions,  tlie  latti-r  heinj;  eapal)Ie  of 
di'coiupositioii  in  no  less  than  seven  difTerent  ways. 

To  (leterniiuo  the  theoivtieal  effectiveness  of  an  explosive 
it  is  necessary  to  know  two  thin^: — 

1st.  The  volume  and  teinpen>tiii\;of  the  gases  evolved  ; 
2ii<l.  The    (plant  ity   of    heat    evolved    hy   the    chemieiil 
change  oecurrinoj  during  the  explosion. 

The  effectiveness  of  an  explosive  is  dependent  on  the 
volume  of  the  gases  evolved,  the  amount  of  heat  gi'uorated, 
ami  the  rapidity  of  the  explosion.  Tlie  pressure  is  due  to 
the  gases  evolved,  and  is  dependent  on  their  volume  and 
tcMupenitui'c.  The  work  dime  is  depeiulent  on  the  amount 
of  heat  evolved,  ami  nuiy  hi'  expressed  by  the  formula  42:t  M, 
where  M  is  the  luiniber  of  units  of  heat  evolved.  These 
factors  are  nuxlitieil  faMUirably  or  otherwise  by  a  variety 
of  conditions,  such  as  the  chemical  nature  of  the  explosive, 
the  rapidity  of  the  oheuiical  change,  or  by  the  method  of 
tiring,  whether  by  ignition  or  by  detonation.  Tinu'  is 
therefore  an  important  factor.  Dissociation  modities  the 
effect  of  an  explosive  by  dlmiiiishiug  the  initial  luessnre, 
but  iloes  not  affect  the  total  thernud  value,  as  the  heat 
which  is  absorbed  in  the  first  instance  is  reproduced  by  the 
union  of  the  dissociated  elements  as  the  temperature  falls. 
The  pressure  is  the  factor  which  produces  rupture  of  the 
envelo|)e,  but  does  not  necessarily  ]iroduce  any  extended 
mechanical  effects,  such  as  suuishiug  or  dispersion.  This 
last,  as  already  said,  represents  the  heat  equivalent  or  work. 
What  nuiy  be  termed  the  "  power  of  an  explosive "  is 
intluenced  by  the  rapidity  of  the  chemical  change  on 
explosion,  and  of  two  explosives  evolving  the  same  amount 
of  heat,  and  therefore  the  same  amount  of  work,  that 
explosive  which  is  the  more  rapid  does  that  work  in  a 
shorter  time,  e.t/.  : — Fifteen  tons  lifted  1  ft.  high  represents 
the  same  amount  of  work  done  whether  we  do  it  in  a  second, 
a  minute,  or  an  hour ;  but  the  power  necessary  to  do  it  in 
one  minute  we  call  a  horse  power;  if  we  wish  to  do  it  in  a 
second,  we  require  (JO-horse  power. 

Further,  rapidity  of  detonation,  Qr  the  velocity  of  propa- 
gation of  what  Hcrthelot  has  fernied  the  "  explosive  wave," 
is  another  impoi-tant  cousideratit^u.  An  illustration  of  the 
difference  with  which  the  \elocity  of  molecular  transfonnation 
can  be  transmitted  is  exemplified  by  the  behaviour  of  blasting 
gelatine,  for  instance,  under  various  circumstances.  If  we 
light  a  small  portion  it  smoulders  away.  On  the  contrary, 
if  more  strongly  heated,  it  bimis  more  rapidly,  but  in  both 
eases  the  combustion  proceeds  at  a  slow  rate  from  layer  to 
layer,  and  the  mechanical  effects  are  nil  when  unconfincd. 
It  we  detonate  a  similar  cartridge,  also  micontined,  the 
restdts  are  very  different  ;  great  mechanical  effect  is  pro- 
duced, Iwcanse  the  decomposition  is  almost  instantaneous. 
In  fa<t  the  detonation  is  transmitted  with  enormous  rapidity 
throughout  the  entire  mass. 

The  actual  ^■clocity  of  the  explosive  wave  has  been 
measured,  ami  has  been  found  to  be  from  .5 — 6,000  inches 
|»T  second  for  gmicotton,  and  about  .'5,000  metres  per 
second  for  dyiiamite.  At  this  rate  the  explosion  of  a 
cartridge  a  foot  long  would  only  occupy  .,^,?j,,,th  part  of  a 
seiond,  while  a  ton  of  dynamite  cartridges  about  |  diameter, 
laid  end  to  end,  anil  measuring  one  mile  in  length,  would 
be  exploded  in  one  quarter  of  a  second  by  detonating  a 
cartriiigc  at  cither  end. 

The  theoretical  efficiency  of  an  explosive  cannot  in  prac- 
tice be  ivalis»'d  in  useful  work  for  several  reasons,  as,  for 
instance,  in  blasting  rock  : — 

(1.)  Incomplete  combustion. 

(2.)  Compression  and  chemical  changes  induced  iu  the 
surrounding  material  operated  on. 


(S.)  Kuergy  exjx'ndcd  in  the  cnu'kiiig  and  heating  of  tho 

natterial  which  is  not  displaced. 
(4.)  The  escape  of  gas  tlniaigh  the  blast  hole  and  the 

fissuivs  caused  by  the  explosion. 

The  useful  work  in  blasting  consists  partly  in  shattering 
the  rock  and  partly  in  displacing  the  shattered  masses.  The 
pro|)oilion  of  useful  work  obtainable  from  the  enqiloymcnt 
of  explosives  has  been  variously  estimated  at  from  II  to  33 
l)er  cent,  of  the  theoretical  maximum  potential.  For  the 
purposes  of  comparison  it  dm's  not  matter  whether  we  take 
the  theoretical  or  practical  etlicicney  of  an  explosive,  since 
these  stand  in  the  same  relation  to  one  another,  as  will  be 
seen  from  the  following  tables  ; — 

MKCllAXItAL    Kyi  IVAI.KNT    OF    Kxi'I.OSIVKS. 

Rous  and  Snrrau. 


Thcnretical 

Work  in 

Kilos. 

Relative 
Value. 

Bliistinn  powder  with  IB  per  cent.  KNOj.... 
Dynamite  mth  75  per  cent,  nitroglycerin  . . . 

Bla.slimt  gelatin  with  92  per  cent 

\  it  riiplycerin 

2-»2,'i36 

54S,250 
76fi,Sl.'i 

7ni.r,i;;i 

1-0 
2-26 
.TKi 
.■i-28 

Kelativc  value  of — 

Dynamite i  -o 

Blastinpr  Bclatin 1'4 

NitroKlycoriu i  •« 

In  this   coiuicxion   the   following    records    are 
interest : — 


also   of 


Dynamite. 

Blasting 
Gelatine. 

1-0 
l-O 

ro 
I'll 

1-16 

Tpiikcroda  mi!ie 

Mansfcldor        „          

1  ■:« 

Mean 

1-0 

1*11 

Kxperiments  made  in  lead  cylinders  gave  the  relative 
value  of — • 

Dynamite fa 

Blasting  gelatin i  •  t 

Nitrofrlycerin i*i 

Tho  stability  of  an  explosive  is  of  first  importance. 
Decomposition  may  occiu-  either  spontaneously  or  through 
the  aid  of  some  foreign  agency.  The  stability  of  an  explosive 
is  dc]icndent  on  : — 

I''irstly.  Its  chemical  constitution. 

Secondly.  Its  freedom  from  certain  impmitios. 

Some  explosive  compounds  when  properly  manufactured 
show  no  tendency  to  decompose  under  ordinaiy  conditions, 
as  for  example  nitroglycerin  or  gnncotton.  Conditions 
whi<di  influence  the  neutrality  of  these  explosives,  however, 
are  favourable  to  their  spontaneous  decomposition. 

A  solution  of  dinitrolienzenc  in  fuming  nitric  acid,  tlirmgh 
a  very  powerfid  explosive,  and  not  dangerous  in  itself  as 
regards  liability  to  decomposition,  would  be  a  source  of 
danger  to  certain  other  explosives  stored  with  it,  in  so  far 
as  their  neutrality  would  be  endangered  by  the  absorption 
of  acid  fumes. 

As  an  instance  of  spontaneous  decomposition  of  two 
com])Ounds,  in  themselves  fairly  stable,  may  be  noted 
chlorate  of  potassiinn  and  nitrate  of  ammonium.  These 
two  powerful  oxidising  agents  react  rapidly  on  each  other 
with  the  evolution  of  chlorine  conipoumU,  ami  in  the 
,  presence  of  a  combustible  and  under  otherwise  favourable 
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conditious  the  heat  evolved  is  sufficient  to  cause  explosion. 
Af^aiii,  experience  has  shown  that  niliato  of  ammonium 
and  fiuncotton  are  more  or  less  intonipatiblo  owing  to  a 
iLiidency  to  spontaneous  decomposition.  Siilplun  and  iron 
or  sulphur  and  zinc,  when  mixed  togetlier  under  favourable 
conditions,  react  on  each  otlier  witli  evolution  of  heat 
suiheient  to  ifjuite  gunpowder,  and  tliis  has  actually  occurred 
in  lirework  com[)Ositions. 

l'"or  these  reasons  explosives  which  from  the  nature  of 
their  constitution  have  a  tendency  to  generate  or  evolve 
acid  fumes,  or  otherwise  possess  elements  of  an  olijection- 
able  nature  as  regards  their  iuflueuee  on  stability,  are 
dangerous. 

Sensitiveness  to  concussion  or  friction  or  to  ignition  is 
another  form  of  expression  for  instability  under  somewhat 
ilifTerent  ccuiditions.  The  two  are  however  very  much 
governed  by  the  same  laws.  liroadly  speaking,  the 
sensiti\'eness  of  an  explosive  as  of  any  chemical  substance 
is  directly  as  the  lieat  evolved  by  its  decomposition  and 
in\ersely  as  the  temperature  of  its  decomposition.  A 
chlorate  mixture  is  therefore  more  sensitive  than  a  nitrate 
mixture.  The  law  is,  however,  modified  by  the  physical 
character  of  the  explosive  sulistance ;  for  instance,  ful- 
miuiite  of  mercury  in  a  finely-divided  state  is  extremely 
sensitive  to  concussion  or  friction,  yet  large  crystals  of 
the  same  material  are  far  more  sensitive  to  the  same 
treatment.  Ele\'ation  of  temperature  tends  as  a  ride  to 
increase  the  sensitiveness  of  an  explosive ;  yet  blasting 
gelatin  becomes  more  sensitive  to  concussion  and  friction 
when  in  the  frozen  condition. 

I  will  conclude  these  theoretical  considerations  by  one 
more  reference  to  detonation.  As  before  stated,  the  usual 
method  of  ignition  employed  for  low  explosives,  of  which 
gunpowder  is  a  characteristic  tj'pe,  is  a  fuse.  "  High  "  ex- 
plosives, on  the  other  hand,  are  almost  always  detonated. 
The  best  agent  for  this  purpose  is  found  to  be  fulminate  of 
mercury-,  and  there  are  sjicciid  theoretical  reasons  why  this 
should  be  so.  Kuhuinate  of  mereur}'  possesses  the  follow- 
ing composition,  CiNolIgtJj,  and  yields  on  detonation 
(GO),,  No,  Hg.  It  exfdodes'  at  a  temperature  of  360°  ¥. 
It  is  also  readily  exi)loded  by  concussion  or  by  friction,  such 
as  scratching  it  with  a  pin  or  by  contact  with  strong  nitric 
or  sulphuric  acid.  It  ai>pears,  therefore,  that  no  com- 
pound liable  to  dissociation  is  formed,  and  therefore  no 
influences  exist  which  would  tend  to  moderate  the  expansion 
of  the  gas  and  diminish  the  \iolenee  of  the  initial  shock, 
(ienerally  speaking  one  may  say  that  it  is  neither  the 
volume  of  gases  disengaged  nor  the  heat  evolved  which 
gives  to  fulminate  of  mercury  its  peculiar  character  or 
special  advantages,  for  it  is  surpassed  in  both  these  directions 
by  many  other  explosive  bodies.  Its  superiority  is  de- 
monstrated best  when  in  close  contact  with  an  explosive, 
and  its  effectiveness  is  due  to  three  causes  : — 

Firstly.  Its  nearly  instantaneous  decomposition  by  simple 
iuflamnuition,  even  when  but  slightly  conhned. 

Secondly.  The  almost  total  absence  of  dissociation 
products. 

Thirdly.  Its  great  density. 

By  reason  of  these  conditions  the  definite  products  of 
the  reaction  appear  to  form  all  at  once  before  the  gases 
have  had  time  to  expand  to  a  volume  gi'cater  than  that  of 
the  original  solid. 

Passing  on  to  a  more  practical  consideration  of  the  subject, 
I  do  not  propose  to  dwell  on  explosives  generally,  hut  only 
to  describe  such  as  are  actually  in  practical  use.  Those 
wishing  to  know  what  has  been  suggested  in  the  past  with 
regard  to  explosives  would  do  well  to  consult  Major 
Cundill's  "  Dictionary  of  Explosives."*  In  this  valuable 
little  book  between  300  and  400  suggestions  for  explosive 
mixtures  are  recorded  and  fully  described. 

The  following  table  is  taken  from  this  work,  and  shows 
the  mode  of  classification  and  the  number  of  varieties  of 
each  class : — 

•  A  Directory  of  Explosives,  by  Major  Cundill.  R.A.H.M., 
Inspector  of  Ejplosives.    Royal  Artillery  Institution,  1889. 


Varieties. 

Gunpowder 10 

Xitrate  mixtures  other  than  gunpowder 63 

Chlorate  mixtures ^\^ 

Nitro-comjiouiids  containing  nitroglycerin Sii 

GuncotI  on  and  other  uitro-compounds iyi 

Picric  j)owders 11 

Sprengel  esplosives 5 

Miscellaneous  explosives,  including  fulminates,  to 

Many  of  these  are  mere  chemical  curiosities,  and  the 
large  nuijorit}',  for  some  reason  or  other,  have  never 
advanced  beyond  the  experimental  stage. 

Looking  at  this  table,  it  is  obvious  that  giuipowder  im 
longer  retains  its  supreme  position.  It  is,  however,  still 
largely  used  for  mining  purposes,  especially  where  a  slow 
explosive  is  required. 

Modern  activity  in  the  invention  of  new  exi)losi\-es  has 
no  doidjt  broken  through  the  nuuiopf^ly  which  gunj>owder 
so  long  enjoyed,  but  it  has  also  brought  forth  numy  new 
and  valuable  improvements  both  as  regards  the  composition 
and  manufaetiu'e  of  this  explosive. 

I  am  aware  that  gunpowder  deserves  far  more  attention 
than  I  am  able  to  give  to  it  in  this  paper ;  but  its  new 
varieties  are  so  numerous  and  its  application  so  varied  both 
for  ei^'il  and  military  purposes,  that  it  would  be  impossible 
to  enter  into  detail  in  an  essay  of  necessarily  restricted 
length  without  excluding  matter  of,  at  the  moment,  greater 
interest. 

In  Major  CundiU's  *'  Dictionary  of  Explosives "  67 
chlorate  mi.xtures  are  described,  and  of  these  only  one,  to 
my  knowledge,  has  been  authorised.  In  the  report  of  Her 
Majesty's  Inspectors  of  Explosives  for  1886,  Dr.  Dupre, 
F.K.S.,  who  from  his  long  conne.xiou  with  the  Exi)losives 
Department  has  an  exceptional  experience  as  regards  the 
prcjperties  of  explosives,  says  as  regards  dangers  in  the  use 
of  chlorate  of  potassium  : — 

"  Chlorate  of  potassium,  on  account  of  the  readiness  with 
which  it  lends  itself  to  the  production  of  poweri'ul  explosives, 
offers  a  great  temptation  to  inventors  of  new  explosives, 
and  numy  attempts  have  been  made  to  put  it  into  [iractical 
use,  but  so  far  with  very  limited  success  only.  This  is 
chiefly  owing  to  two  causes.  In  the  tu-st  place,  chlorate  of 
potassium  is  a  very  unstable  compound,  and  is  liable  to 
suffer  decomposition  under  a  variety  of  cireumstanees,  and 
under,  comparatively  speaking,  slight  causes  both  chemical 
and  mechanical.  All  chlorate  of  potassium  mixtures  are 
liable  to  what  is  termed  spontaneous  ignition  or  explosion 
in  the  presence  of  a  variety  of  materials,  more  particularly 
of  such  as  are  acid ;  and  all  chlorate  mixtures  are  readily 
exploded  by  percussion,  such  as  a  glancing  blow,  which 
might  easily,  and  would  often  occur,  in  charging  a  hole. 
In  the  second  place,  there  is  some  evidence  to  show  that  this 
sensitiveness  to  percussion  and  friction  increases  by  keeping, 
more  especially  if  the  explosive  is  exposed  to  the  action 
of  moist  and  dry  air  alternately.  If  inventors  would  only 
keep  these  characteristics  of  chlorate  mixtures  in  mind  they 
would  frequently  save  themselves  serious  disappointment." 

The  picric  powders  are  few  in  number,  and  form  a  sub- 
division of  the  great  nitro-conipouud  class.  With  the 
exception  of  picric  acid  itself,  no  practical  importance 
can  at  present  be  attached  to  this  class  of  explosives.  The 
fact  that  picric  acid  without  the  addition  of  oxidising  agents 
forms  a  powerful  explosive  when  tired  by  a  detonator,  was 
pointed  out  by  Dr.  .Sprengel,  E.R.S.,  in  1873,  in  his  well- 
known  research  on  a  *'  New  Class  of  Explosives."  It  is 
supposed  to  form  an  ingredient  of  the  French  military 
explosive  melinite,  the  composition  of  which  is  kept  secret. 
In  1885  M.  Turpin  patented  the  application  of  picric  acid 
as  an  explosive  for  military  and  other  purposes.  Its  com- 
parative inertness  under  ordinary  conditions  and  high  density 
(1'6)  gives  it  certain  advantages  as  a  tilling  for  shells. 
For  blasting  purposes,  however,  it  has  the  objection  that 
it  gives  off  actively  poisonous  gases  and  forms  carbonic 
oxide  on  combustion,  owing  to  a  deficiency  of  oxygen  iu  its 
composition. 
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In  conseqnonoe  of  a  disastrous  explosion*  which  occurred 

al  tt  I'lu'niii-al  factory  near  Maiichi'stiT,  ami  wliii'h  was 
bniu-jlil  alioiit  liv  llif  ai'i-iilciital  iiiixiiifr  "f  pii'rio  acid  and 
litharjTc  in  a  laollfii  state  diiriiifr  »  lin\  pierie  aoiil  has,  by 
an  OnliT  in  Coiiiicil,  lui'ii  Immfrht  within  the  seopo  of  the 
Kxplosives  Aet  as  n^jninls  niainifiietnre  and  storafre  except 
when — 

"  (ii.)   It  is  wholly  in  solntion. 

•■{/<.)   When    it    is    not  wholly  in  solntion,  Imt    is  lieinjj 

inannfaetnred  or  >tored  in  a  factory,  Itiiililin'^,  or  place 

exehisively  appropriated  to  the  niannfactnre  orstora^e 

of   picric  aciil,  an<l  in  sncli  niainier  as  elTcctiially  to 

prevent    any    picric    acid  from  coming    intrt  contact 

(whether  nniler  the  action  of   tire  or  otherwise)  with 

any  basic  nu'tnUic  oxide  <tr  oxidising  a^ent.  or  other 

substance    capable    of  forming  with    jiicric    acid    an 

explosive  mixture  or  explosive  c<»nipound.oi'  with  any 

detonator  or  other  article  capable  of  e\])I(HiiM<^  picric 

acid,  or  with  any  tire  or  lifxlit  capable  of  iirnitiii^'  picric 

acid. 

"  Moreover,  all  picnites  or  mixtures  of  |)icric  acid  with  any 

basic    metallic    oxide,    &c.,    as  detailed    in   (/).)    are    to   be 

deemed  explosives  within  the  meauiii);  of  the  Act  for  all  the 

purposes  of  the   said  Aet    uidess  such   picrates  or  mixtures 

be  wholly  in  soluticui." 

Althouph  from  the  above  list  of  explosives  the  number 
appears  larfn',  the  nuraber  in  practical  use  in  this  country 
is  very  snnill,  aial  may  be  taken  under  three  headings, 
namely, — 

1st,  pinpowder. 

2nd,  puncotton  and  other  nltro-conipoinids. 

3rd,  nitro-eompounds  containing  nitroi;lyccrIn. 

The  explosives  iiuluded  uuiUt  the  SpreufTel  class,  althoufih 
re-patented  from  time  to  time  by  \'arious  "  inventors,"  appear 
to  be  all  coven'd  by  Dr.  Si)reiijrcrs  oriirinal  i)atcnts  X()s.  9'Jl 
and  'J4ri'2,  1871.  l*"or  practical  I'casoiis  licarinjr  on  the  safety 
properties  of  this  class  of  explosives,  none  of  its  varieties 
laive  been  authorised  in  this  coiMitry.  Dr.  Sprentrel's 
researches,  however,  must  be  lookeil  upon  as  most  \aluabli' 
contributions  to  our  knowledge  of  explosives  fienerally,  and 
there  can  be  but  little  doubt  that  the  new  class  of  explosives, 
of  which  bcUite  is  a  typical  representative,  is  more  or  less 
the  outcome  of  the.se  researches. 

Cinncotton  is  essentially  a  military  explosive.  Til  the 
compressefl  f(trm  its  density  is  about  1*0,  and  when  properly 
manufactured,  it  shows  no  tendency  to  decompose.  When 
wet  it  is  non-.sensitive  to  ordinary  concussion  or  friction.  It 
may,  however,  be  exploded  by  a  "<lry  priuier  of  the  same 
material,  even  when  saturati*d  with  water.  For  these 
reasons  it  possesses  special  advantages  for  all  military  and 
naval  operations  iu  which  a  violent  explosive  is  required. 
Hut  for  the  discovery  of  nitroglyt-erin,  guncotton  would, 
no  doubt,  have  played  an  important  role  in  mining  opera- 
tions. In  this  ilirection,  however,  it  has  not  kept  pace  with 
its  (h'velopment  and  utilisation  for  war  purposes.  Its  chief 
objection  for  blasting  purposes  is  that  it  is  deficient  in 
oxygen,  the  disengaged  products  of  the  explosion  containing 
large  cnumtities  of  carbonic  oxide  ('2M"5  per  cent.).  This 
particular  drawback  has  been  overcome  by  incorporating 
with  it  nitrate  of  potassium  or  nitrate  of  baryta,  the 
c>xygen  contained  in  these  salts  effecting  a  more  c<nnplete 
combustion,  and  rendcringthe  resulting  gases  less  obnoxious 
than  those  resulting  from  pure  guiuotton.  Special  prepara- 
tions in  this  direction  have  been  introduced  mider  the  name 
of"  Potentite,"  "Tonite,"  &c.,and  are  used  with  considerable 
success  as  blasting  agents. 

Nitroglycerin  c<ini]iounds,  however,  take  the  first  rank 
as  blasting  agents,  their  superiority  lying  chiefly  in  their 
cheapness,  greater  strength,  aiul  density.  The  mainifacture 
of  nitroglycerin  is  a  coniparatividv  simple  process,  and 
is  fully  described  in  technical  works.  The  features  of  the 
process  which  are  of  the  greatest  impoi-tance  are  the  purity 
of  the  glycerin,  strength  of  the  acids,  and  the  complete 
wa.shing  of    the   finished   product.      Kapidity   of  working 


•  Full  detniU  of  this  accident  are  contained  in  a  report  (No. 
LXXXI..  ISkSJ).  b.v  Colonel  Jlujeudie.  C.B.,  Her  Maiest.v's  CTiipf 
In8i)cctor  of  Kxplosives  to  the  Secretary  of  State. 


deiHMids  larpely  on  the  strength  of  the  acids,  since  the  heat 
evolved  is  least  when  the  strongest  acid  is  employed.  The 
output  is  increased,  the  action  goes  on  more  uuiforndy,  and 
is  moiv  easily  contndled. 

PiU'c  nitroglycci-iu  (nifroglycci'ol)  is  a  colourless  mobile 
liiptid  possessing  a  definite  composition.  Its  specific  gravity 
is  IK  at  60°  V.  When  ignited  iu  small  quantities,  it  burns 
slowly  away.  When  heated,  however,  to  a  ti'mperatnre  of 
370^  K.  it  explodes  with  great  violence.  When  spread  in 
thin  layers  it  is  exti-einely  sensitive  tit  slight  I'oncussiitns  or 
blows.  .Vt  a  tt'Uiju'i-ature  of  40  I*',  it  takes  the  <Tystallitie 
form,  ami  beconu's  solid  and  contracts  one-twelfth  of  its 
volume.  In  this  condition  it  is  far  less  sensitive  to  blows 
and  concussions  than  in  the  liquid  form.  One  litre  of 
nitroglycerin  prodiices,  wht'ii  exploded  under  the  most 
favourable  conditions,  a  volume  of  gas  equivalent  to  over 
10,000  litres.  The  application  of  nitroglycerin,  or  of  any 
liquid  or  semi-liipiid  compound,  or  mixture  of  the  same,  as 
ati  explosive  agent,  has  been  almost  nni^'ersally  ahaialoned, 
and  in  this  and  most  other  countries  even  prohibited. 

Nitroglycerin  enters  into  the  com])()sition  of  a  very  im- 
portant class  of  explosives,  posses.sing  the  generic  title  of 
dynamite.  A  very  large  number  of  such  exist  under  various 
fancy  names,  but  for  convenience  they  may  be  divided  into 
three  classes,  namely  ;  — 

1.  Dynamite  in  which   nitroglycerin   is  alone  the  active 

principh* ;  a  cheiuically  inactive  material,  such  as 
kieselguhr,  being  used  mei'ely  as  an  absorbent,  as,  for 
example,  in  ordinary  dynamite  No.  1. 

2.  Dynamite  in  which  the  absorbent  used  is,  in  itself,  an 

explosive  or  combustible,  such  as,  for  example, 
"  .\tlas  pow(h>r."  This  class  of  dynamite  is  little  used 
in  this  country. 

3.  Dynamite  in  which  the  liquid  character  of  the   nitro-^ 

glycerin  is  destroyed  by  gelatinising  it  by  means  of 
guncotton,  with  or  without  the  addition  of  oxiflisiug 
agents. 

The  oi'dinary  dynamite  of  commerce  as  used  in  this 
cotnitiT  is  a  mixture  (tf  75  parts  by  Aveight  of  thoroughly 
purificfl  nitroglycerin  with  25  parts  by  weight  of  a  porous 
infusorial  eartli  known  as  kiesi-lguhr,  and  consisting  mainly 
of  silica.  In  the  case  of  kieselguhr  dynamite,  detonation  is 
the  more  readily  effected,  and  the  combustion  is  more  com- 
plete the  more  nearly  the  absoi'bing  power  of  the  kieselguhr 
is  satisfied;  but  even  then  it  is  not  perfect  unless  confined. 
Now,  at  ])resent,  no  dyiuimite  containing  more  than 
7.5  per  cent,  of  niti'Oglycerin  is  permitted  in  this  country, 
and  as  the  kieselguhr  which  is  now  generally  employed  has 
a  greater  aVisoi-bing  jjower,  it  becomes  necessary  to  reduce 
it  by  the  addition  of  less  absorbing  materials,  such  as 
barvtes,  mica,  talc,  or  ochre,  in  substitution  for  an  eijual 
amount  by  weight  of  kieselguhr. 

Dipitimite,  as  above  described,  is  a  soft  plastic  material, 
possi'ssing  a  s])ccific  gravity  of  1"4,  varying  in  colour  from 
light-yellow  to  yellowish  red.  It  retains  comiiletely  the 
properties  of  nitroglycerin  while  its  tendency  to  explode, 
by  slight  concussions  or  blows,  is  diminished.  It  can  be 
exploded  imder  ordinary  conditions  by  a  detonator  contain- 
ing .')  grains  of  fulminate  of  mercury,  or  by  heating  to  a 
teni|ierature  of  400°  F.,  or  by  a  sharp  blow.  When  ignited 
by  means  of  a  fuse  or  match,  it  usually  burns  slouly  away 
without  exphxling.  When  exposed  for  a  short  time  to  a 
temperature  below  40°  F.  the  nitroglycerin  in  the  dyiuimite 
freezes  and  it  becomes  a  hard  solid  mass.  In  this  condition 
its  sensitiveness  to  concussion  is  gi-eatly  diminished  ;  but 
it  is  more  liable  to  explode  on  simple  ignition.  Even 
a  rifle  bullet  fired  through  it  at  a  comparatively  short 
tlistance  fails  to  explode  it,  whereas  a  similar  treatment 
would  cause  the  detonation  of  the  unfrozen  matei'ial.  The 
fact  of  dynamite  freezing  so  readily  is  a  fruitful  source  of 
ai'cidcnts,  occasioned  more  often  by  the  reckless  treatment 
it  is  subjected  to  with  a  view  to  restoring  to  it  its  ])lastie 
properties.  Instances  are  on  record  of  worknuMi  placing 
frozen  cartridges  on  the  top  of  a  fire  or  holding  them  on  a 
shovel  over  a  forge  fire.  Even  when  slowly  thaweil  at  a 
nio<lerately    increased    temperature    the    gieatest     caution 
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should  be  exercised  in  handling  such  cartridges.  In 
actual  contact  with  water  tor  any  length  of  time  the 
nitroglycerin  has  a  tendency  to  separate  out,  and  it  should 
therefore  never  be  placed  in  wet  blast  holes  unless  properly 
protected.  Accidents  have  occiured  through  neglect  of 
such  precautions,  the  nitroglycerin  having  percolated 
through  crevices  in  the  rock  some  distance  from  the  seat  of 
the  charge. 

Blastmg  gelatin  is  the  characteristic  type  of  class  3,  and 
consists  of — 

Soluble  guucotton,  7  per  cent,  to  8  per  cent. 
Nitroglycerin,  93  per  cent,  to  92  per  cent. 

It  is  prepared  by  adding  a  soluble  guucotton  to  nitro- 
glycerin. The  latter  dissolves  the  former  and  is  converted 
into  a  pale  yellow  elastic  gelatinous,  semi-transparent  mass. 
When  ignited  by  a.  match  it  burns  slowly  with  a  yellow 
flame.  When  heated  to  90° — 95"  F.  it  should  not  materially 
soften  nor  become  moist  or  show  any  sign  of  exudation. 
At  a  temperature  of  400°  F.  it  explodes  violently.  Under 
ordinary  conditions  it  is  far  less  sensitive  to  concussion  or 
blows  thau  either  of  the  ingredients  of  which  it  is  composed. 
Its  two  constituents,  each  in  themselves  sensitive  to  ordinary 
means  of  detonation,  become  comparatively  inert  when 
united,  owing  to  a  change  in  their  physical  condition. 
When  uncontined,  a  detonator  containing  1  grm.  of  fulmi- 
nate is  insufficient  to  explode  it.  If,  however,  it  be  strongly 
confined  so  that  the  fulminate  exerts  its  whole  force,  it 
explodes  with  a  violence  gi-eater  than  that  of  nitroglyceiin. 

Blasting  gelatin,  like  ordinary  dynamite,  freezes  at  40°  F. 
to  a  hard  solid  mass,  and  in  this  state,  unlike  dynamite, 
becomes  more  sensitive  to  concussion.  A  quantity  of 
fulminate  of  mercury  sufficient  to  detonate  ordinary 
dynamite  in  the  imfrozeu  condition  will  fail  to  detonate 
unfrozen  blasting  gelatin.  The  same  ipuiutity  of  fulminate, 
however,  is  sufficient  to  determine  the  explosion  of  frozen 
blasting  gelatin,  whereas  it  would  be  totally  insufficient 
to  explode  frozen  dynamite.  Its  behavioiu-  is  also  the 
reverse  of  that  of  dynamite  with  regard  to  the  impact  of 
a  bullet  tired  from  a  riiie.  After  long  immersion  in  water, 
it  becomes  of  a  paler  colour  and  opaque ;  but  its  explosive 
properties  are  unaffected.  It  is  therefore  specially  adapted 
for  submarine  mining. 

Two  varieties  of  blasting  gelatin  have  been  recently 
introduced  in  this  country,  namely,  gelatin  dynamite,  and 
gelignite.  The  first,  as  its  name  implies,  ought  to  be  placed 
midway  between  blasting  gelatin  and  dynamite.  It  consists 
of  a  thin  blasting  gelatin  mixed  with  other  substances, 
such  as  cotton  or  wood  meal,  and  contains  about  80  per  cent, 
nitroglycerin.  The  second  variety  contains  the  same 
ingredients  as  gelatin  dynamite  mixed  with  nitrate  of 
potassium  or  other  nitrate,  and  contains  60  per  cent,  of 
nitroglycerin.  They  are  both  very  similar  in  appearance 
to  lilasting  gelatin. 

The  invention  and  introduction  of  the  blasting  gelatin 
class  of  explosives  marks  a  distinct  advance  in  the  history 
of  modern  high  explosives,  the  importance  of  which  is  as 
yet  but  iiartially  realised.  The  question  of  their  stability 
has  retarded  their  de\'elopment,  but  when  once  removed  it 
would  appear  that  the  problem  so  long  confronting  manufac- 
turers of  explosives  would  seem  to  be  solved.  Concentration 
of  force  in  small  compass,  permanency,  safety  in  use,  aiul 
under  ordinary  conditions  unaffected  by  immersion  in  water, 
all  these  properties  seem  to  fidtil  in  a  high  degi-ee  the 
requisites  of  the  ideal  high  explosive  both  for  civil  and 
military  purposes. 

Varbo-dynamite,  the  invention  of  Messrs.  Borland  and 
Keid,  comes  mider  the  second  of  the  dynamite  class.  The 
novel  feature  of  this  explosive  consists  in  the  use  of  a 
carbon,  specially  prepared,  and  capable  of  absorbing  about 
nine  times  its  own  weight  of  nitroglycenii.  The  carbon 
employed  for  absorbing  the  nitroglycerin  takes  an  active 
part  iu  the  explosiou,  and  increases  the  energy  over  and 
above  that  which  is  due  to  the  nitroglycerin  contained  in 
it.  This  arises  from  the  fact  that  the  nitroglycerin  con- 
tains sufficient  oxygen  in  excess  to  burn  the  carbon  on 
detonation,  leaving  no  residue.  Two  varieties  of  this  explo- 
sive are  manufactured,  luuuely.  No.  1  and  No.  2. 


Carho-dynamite  No.  1  is  a  soft  plastic  material  possessing 
a  specific  gravity  of  1  ■  5.  It  consists  of  90  parts  by  weight 
of  thoroughly  purified  nitroglycerin,  and  10  parts  by 
weight  of  cork  carbon.  Like  dyuamite,  it  retains  completely 
the  properties  of  nitroglycerin,  whilst  the  tendency  to 
explode  by  slight  concussion  or  blows  is  diminished.  Unlike 
dynamite,  howe\'er,  it  is  not  acted  on  by  water  even  after 
long  immersion,  a  property  which  makes  it  specially 
applicable  for  blasting  in  wet  bore-holes.  ^\'heu  detonated, 
it  develops  an  energy  about  equal  to  that  of  blastiug 
gelatin. 

The  No.  2  variety  is  very  similar  in  appearance  to  No  1, 
and  consists  of  nitroglycerin,  50  per  cent. ;  nitrate  of 
potassium,  44  per  cent. ;  carbon,  6  per  cent.  This  variety" 
develops  an  euergy  on  detonation  somewhat  greater  thau 
that  of  dynamite  No.  1. 

Ruhurite,  one  of  the  latest  additions  to  the  list  of  explo- 
sives actually  in  use,  consists  of  a  mixture  of  nitrate  of 
ammonium,  dinitrobeuzene,  and  chloronitrobenzene.  The 
proportion  of  the  chlorinated  product  is  regulated  so  that 
100  parts  of  the  organic  components  shall  not  contain  more 
than  4  per  cent,  of  chlorine.  It  has  a  density  rather  less 
thau  that  of  water.  Even  when  freshly  made  it  reqjiires 
a  more  poweiful  detonator  to  explode  it  than  dynamite 
No.  1.  When  damp  or  slightly  compressed  it  explodes 
with  difficulty.  It  is  uou-sensitive  to  ordinary  concussion 
or  friction,  and  in  contact  with  a  flame  ignites  with  difficulty. 
When  heated  it  decomposes  without  exploding  and  bums 
with  a  smoky  flame.  These  latter  remarks  hold  good,  at 
least,  when  sniidl  (quantities  are  experimented  W'itli.  On 
detonation,  when  strongly  confined,  it  develops  an  energy 
comparable  with  dynamite  No.  1.  Although  a  "  high 
explosive  "  it  exerts  on  detonation  more  a  rending  effect — 
similar  to  gunpowder — than  a  shattering  one.  It  luis  been 
used  successfully  for  blasting  coal  and  for  quarrying. 

"  Bellite  "  and  "  Securite  "  are  similar  in  composition  to 
the  above,  in  so  far  as  their  constituents  consist  of  nitro- 
compounds of  the  aromatic  series  incorporated  with  oxidising 
agents,  preferably  nitrate  of  ammonium. 

Farier^s  e.rplosh^e  which  has,  under  the  name  of  *'  Miners* 
safety  explosive,"  been  licensed  in  this  country,  consists  of 
nitrate  of  ammonium  and  mono-nitrona])hthalene,  in  the 
proportion  of  91 '5  of  the  former  to  8 '5  of  the  latter.  The 
cartridges  are  made  in  the  form  of  compressed  hollow 
cylinders  enclosed  in  waterproof  wrappers.  The  centra! 
cavity  is  filled  with  a  powerful  explosive,  such  as  dynamite 
or  guucotton. 

The  few  explosives  which  I  have  briefly  referred  to  above, 
include  all  those  of  any  importance  which  are  in  actual  use 
for  industrial  purposes  in  this  country. 

The  question  "  ^^■hich  is  the  best  explosive  ?  "  has  often 
been  put  to  me.  It  is  like  asking  an  engineer  which  is  the 
best  tool  for  drdling  a  hole.  Every  explosive  has  its  special 
properties  and  no  hard  and  fast  rules  can  be  laid  down 
as  regards  the  most  economical  application  of  explosives 
generally.  A  knowledge  of  the  special  properties  of  explo- 
sives eirables  one  more  or  less  to  say  which  particular 
explosive  is  hkely  to  be  the  most  suitable  for  a  particular 
class  of  work.  To  use  a  quick  and  powert'ul  explosive  for 
blasting  coal  would  be  as  absurd  as  to  use  a  diamond  drill 
for  boring  holes  through  a  deal  board.  The  application  of 
explosives  to  the  best  advantage  is  more  a  matter  of 
judgment  based  on  actual  practical  experience.  Generally 
speaking  one  may  say  that  for  hard  rock,  especially  in 
tunnelling,  one  would  choose  on  economical  grounds  the 
most  powerful  class  of  explosi\es  with  a  quick  shattering 
action  and  of  the  highest  possible  density.  For  blasting 
coal  or  in  quarrying  marble  or  slate,  and  in  all  cases  where 
the  material  operated  on  is  requued  in  large  block,  an 
explosive  possessing  a  slow  rending  action  is  preferable. 

The  rapid  developmeut  of  the  trade  in  modern  high 
explosives  has  taken  place  under  the  controlling  regulations 
of  an  Act  of  Parliament  which  came  into  force  in  1875. 
That  this  Act  was  framed  with  considerable  foresight  in 
the  interest  of  the  trade  and  of  pid)lic  safety  has  been  fully 
demonstrated  by  results.  An  examination  of  the  reports 
made  by  Colonel  Majendie,  Her  Majesty's  Chief  Inspector 
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of  Explosives,  and  his  coUeafnuis,  Colonel  FonI  and  Major 
( 'iiuilill,  1(1  the  Secretarv  of  State,  eonvevs  a  clear  idea  of 
the  rapid  ;;r<i«tli  nf  the  evpliisivis  industry  siiue  IST.'). 
The  iiiiit'tn-iiih'  pri>jrres>i\e  inerease  iit  tlie  imndier  of 
fuetories  iiiid  ui»ca/.iiu*.  whieh  naliinillv  lirlii;;s  witli  it  iiii 
increased  euipUivnient  of  hilutiir  and  an  increased  risk,  luts 
lat-n  aec*>ia|)anied  bv  a  steady  decrease  in  the  luiudier  of 
fatal  accidents  in  nmnufactare  and  stonifjc.  Duriiif;  the 
years  IHtlrt — 70  inclusi\c.  when  no  sort  of  inspci-tion 
existed,  the  annual  fatalities  unioinited  to  -(:t  in  nundter. 
The  average  fatalities  f(a'  the  foiu-  rears  preei-dinjr  llic 
Act  weiv  :t7  in  nundier.  with  :t:t  factories  at  work.  There 
are  lutw  1 1'J  factt»rics  in  oiK-ration — numy  of  them  nnuui- 
faclarini;  new  explosives — vet  in  1888  only  six  futal 
accidents  are  reeonled,  an<l  of  these  three  occurred  in 
tirework  factories.  The  number  of  accidents  recorded  in 
the  u.sf  of  explosives  tU)  not  show  a  diminishin«j^  ten<lency  to 
the  sanu'  extent,  aial  for  this  the  nitrojjlycerin  class  of 
explosives  is  ciiielly  responsiliK',  !iut  the  result  is  not  to  be 
wondere<l  at  i-on>idcrin^  the  inereasin;;  demand  for  these 
explosives.  Kurlher,  it  nnist  bi'  borne  in  mind  tliat  tin-  ii.ic 
of  exphisi\'es  is  not  cctntrolled  by  tlie  provisiinis  of  the  Ai't. 

The  averaj^e  nundier  t>f  accidents  in  the  use  of  ^nnpowtU-r 
during  Ihe  hist  10  years  is  28' 4,  oausini;  I.")- 6  deaths,  and 
injuries  to  ;i:i'9  jicrsons.  Tlie  accidents  in  the  use  of 
dynamite  and  other  nitrofrlycerin  preparations  durinf;  the 
last  11)  years  show  an  a\eraj^e  of  1S*-1,  causing  ll'O  deaths, 
and  injuring  "Jl*  I  persons. 

1,120,800  lb.  of  dynamite  were  imported  into  this  country 
in  1888  in  -I"  cargoes,  showing  a  considerable  increase  o\er 
the  quantity  imported  in  1887,  ami  rcpri'scnting  a  value  of 
lietween  J0,"o00/.  and  60,000/.,  and  Dr.  Dupre  reports  that  in 
no  instance  has  he  found  it  necessary  to  reconnnend  the 
rt'jeclion  of  this  foreign  dynamite. 

The  conveyance  of  explosives  by  road  is  to  a  great  extent 
controlled  by  local  authorities,  and  the  responsibility  of 
enforcing  the  law  practically  rests  with  them.  Tlie  trans- 
port of  explosives  on  railways  is  still  prai-tically  limited  to 
gunpowder.  This  is  inucii  to  be  regretted,  and  in  the 
interests  of  an  important  industry,  and  especially,  as  pointed 
out  by  Colonel  Majcndie,  on  grounds  of  public  safety.  In 
the  annual  report  fiU'  1887  he  writes  : — 

"We  regret  to  have  to  report  that,  notwithstanding  repeated 
remonstrances,  tlie  railway  companies  liave  not  3'et  seen  tit 
to  adopt  a  more  liberal  and  reasonable  policy  with  regard  to 
the  conveyance  of  dynamite  and  simihir  explosives.  This 
subject  has  received  attention  in  former  reports,  and  in  1879 
we  made  the  follow  ing  remark  on  the  point : — 

"  *  This  prohibitory  policy,  we  desire  emphatically  to 
repeat,  supplies  a  tem]itation  to  the  surreptitious  conveyance 
of  tlie  prohibited  explosives  whicli  it  is  certain  is  not  always 
resisted.  As  we  stated  last  year,  the  practical  cflec^t  is  thus 
to  introduce  a  greater  risk  than  that  against  which  tlie 
poHcy  <if  the  raihvay  companies  is  professedly  directed.  If 
it  is  dangerous  to  carry  dynamite  openly  in  a  properly  con- 
structed van  by  goods  train,  separated  from  all  dangerous 
articles,  aial  subject  to  the  various  precautions  imposed  b\' 
the  byelaws,  it  nuist  surely  be  more  dangerous  to  convey  it 
concealed,  perhaps  in  unsuitable  parcels,  under  the  seats  of 
smoking  carriages,  or  among  the  miscellaneous  baggage  of  a 
passenger  train. 

"  '  The  railway  companies  must  know  as  well  as  we  do  that 
there  is  reason  to  believe  that  such  surrejititious  conveyance 
is  deliberately  practised  on  their  lines,  and  upon  what 
grounds  they  justify  the  continuance  of  11  policy  which  tends 
directly  to  the  encoui-agement  of  that  jiractice,  we  are  at  a 
loss  to  imagine,  unless,  indeeil,  it  could  be  supposed  that  the 
companies  attach  less  importance  to  the  possible  (or  under 
the  present  conditions  we  may  perhaps  say  probable)  occnr- 
rencf  of  an  accident  than  to  the  consideration  that  if  any 
such  accident  were  to  occur  the  explosive  which  was  being 
carrieil  under  their  own  regulations  they  would  be  responsible 
for  damages.' 

"  Again,  in  our  1879  Ueport,  we  said  :  '  The  attention  of 
the  companies  was  formally  called  by  the  Hoard  of  Trade, 
ut  the  instance  of  this  Department,  to  the  fact  that  this 
prohibitory  policy  supplies  a  temptation  to  the  surreptitious 
conveyance  of  the  prohibited  explosives,  which  it  is  to  be 
feared  is  not  always  resisted.     The  practical  eftect  is  thus  to 


introduce  a  greater  risk  than  that  against  which  the  policy 
of  the  railway  companies  is  professedly  directed.  If  it  is 
diingcrous  to  cany  dynamite  openly  in  a  properly  constructed 
\an  by  goods  trains,  separated  from  all  dangerous  articles, 
and  subject  to  the  various  precautions  imposed  by  the  bye- 
laws,  it  must  surely  be  more  dangerous  to  convey  it 
concealed,  perhaps  in  unsuitable  packages,  under  the  .seats 
of  smoking  carriages  or  among  the  inisccllancous  baggage 
of  a  passenger  train.  Tlu-  information  which  we  lia\e 
received,  aUhough  unfoitiniately  not  sutticiently  dcHiiite  to 
enable  us  to  institute  proceedings,  leaves  us  in  no  doubt 
that  such  surreptitious  con\cyanci'  is  certainly  soini-tiuu's 
practised,  and  that  the  practice  is  in  some  instances  the 
direct  outcome  of  the  jirohibitory  railway  policy  above 
referred  to.*  To  the  opinion  so  expresse<l  we  decidedly 
adhere,  contirmed  therein  by  the  experience  of  1882,  when 
Mr.  F.  H.  Kdwards,  of  Newcastle-on-Tyne,  was  comii-ted 
of  taking  ^00  lb.  of  blasting  gelatin  with  him,  by  passcngiU- 
train  (and  partly  in  a  smoking  carriagi-)  from  Newcastle  to 
Wliitstabic,  anil  again  in  188;!,  wlien  .lolin  I'ayle  was 
convicted  of  a  similar  oil'encc,  and  again  in  1884,  when  more 
than  one  such  case  was  iliscovered. 

"  There  is,  we  fear,  too  niiicli  reason  to  believe  that  these 
are  merely  instances  which  have  accidentally  come  to  light 
of  a  more  or  less  considerable  system  of  surreptitious  con- 
veyance of  prohibited  explosive,  which  the  policy  of  the 
railway  companies  tends  directly  to  encourage." 

In  France,  Germany,  and  America  all  explosives  are 
carriefl  by  railway  companies  under  proper  restrictions. 

There  is  no  doubt  that  the  controlling  provisions  of  the 
Act  have  appeared  somewhat  unnecessarily  stringent  to 
inventors  and  manufacturers  in  certain  eases,  but  the 
manufacture  and  storage  of  explosives  must  always  be 
accompanied  by  a  certain  amount  of  risk  whatever  the 
explosive  may  be,  and  obviously  the  Act  must,  to  he 
effectual,  deal  on  equal  terms  with  explosi\'es  generalh', 
without  regard  to  in(li\idual  claims  to  exemption  from 
certain  restrictions. 

Xo  country  in  the  world  possesses  an  Explosive  Act  so 
far-reaching  and  so  efficiently  carried  out.  On  the  other 
hand  it  may  be  said  that  no  country  can  boast  of  such  a 
high  standard  of  manufacture,  both  as  regards  the  purity 
and  strength  of  its  explosives. 


Discussion. 

The  Chairman  said  that  the  subject  of  Mr.  Hake's  paper 
was  undoubtedly  one  of  great  and  growing  importance,  and 
the  thanks  of  the  .Society  were  due  to  lilm  for  his  admirable 
resume  of  it.  Looking  at  the  matter  from  the  scientific 
side,  and  going  back  some  150  years,  it  was  interesting  to 
find  that  the  phlogiston  theory  then  belli,  although  es.seu- 
tially  a  guess,  came  singularly  near  to  the  facts  of  modern 
thermo  -  chemistry.  Being  unsupported  bj-  quantitative 
knowledge  it  utterly  failed,  but  it  came  very  near  the  mark. 
The  first  effect  of  the  advancement  of  Lavoisier's  quantita- 
tive chemistry  was  to  throw  back  a  century  the  knowledge 
of  themio-chemistiy,  and  seriously  binder  progress  in  all 
(piestions  bearing  on  endothermlc  and  exothermic  reactions. 
He  could  w^ell  remember  how  in  the  earlier  days  of 
Thomson's  researches  the  subject  was  regarded  as  abso- 
lutely new.  In  that  subject  laid  the  germ  of  the  whole 
question  of  explosives.  He  was  very  glad  that  Mr.  Hake 
had  called  attention  to  Col.  Majeiidle's  important  words 
concerning  railway  restrictions  on  the  transport  of  high 
explosives.  It  was  a  common  habit  on  the  part  of  railway 
companies  to  practice  what  was,  he  thought,  falsely  alleged 
of  those  interesting  birds  who  were  said  to  hide  their  heads 
in  the  sand  when  danger  threatened.  It  was  no  trilling 
matter  for  the  public  that  in  dealing  with  these  dargerous 
bodies  the  action  of  railway  managers  was  piaotically 
equivalent  to  saying  to  the  manufacturers  :  "  Do  not  tell  us 
an\  thing  about  it,  but  we  will  make  such  regulations  that 
smuggling  will  be  a  necessity."  He  heartily  wished  that 
Col.  .\Iajendic  had  the  power  to  carry  his  wise  remarks  into 
practice.  It  was  just  possible  that  the  new  Railway  Rates 
Act  might  give  a  chance  of  obtaining  some  such  power,  and 
if  so,  he  trusted    that   the   upportniiity  woiihl    not    be    lost. 
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He  concluded  by  inviting  Dr.  Dupre  to  <rive  the  meeting  the 
benetit  of  his  wide  experience  of  the  subject. 

Dr.  Dt'PRK  said  that  he  proposed  to  make  a  few  remarks, 
but  before  doing  so  would  be  glad  to  hear  the  opinions  of 
some  of  the  practical  members  who  were  present.  He  "was 
in  a  responsible  and  soniewliat  diibcult  jiosition — a  position 
which  not  infrequently  caused  liini  to  be  looked  upon  as  a 
bugbear — and  he  desired  to  take  this  opportunity  of  dispel- 
ling some  of  the  phantasies  that  seemed  to  exist  in  the 
brains  of  some  inventors  with  respect  to  himself.  He 
should  therefore  like  to  postpone  his  remarks  until  later  in 
the  discussion. 

Nobody  rising,  Dr.  Dcpr£,  continuing,  said  that  he  had 
listened  to  the  paper  with  much  interest,  and  it  seemed  to 
him  that  Mr.  Hake  need  not  have  begun  his  paper  in  the 
modest  manner  he  had  done,  as  he  had  had  a  great  amount 
of  practical  experience  on  the  subject.  As  was  well  known 
to  those  present,  no  explosive  was  permitted  to  be  manu- 
factured in  England  until  it  had  received  the  authorisation 
of  the  Home  Office,  and  before  that  authorisation  was 
given  the  explosive  had  to  undergo  a  certain  examination. 
But  that  examination  was  only  imposed  in  the  interests  of 
the  public  safety,  and  there  was  no  desire  whatsoever  on 
the  part  of  the  Home  Office  to  interfere  with  iin  important 
industry,  so  long  as  that  industry  could  be  can-ied  on 
without  serious  danger  to  the  public.  If  inventors  of 
explosives  would  but  believe  that,  their  feelings  with  respect 
to  himself  would,  he  thought,  be  considerably  altered.  He 
was  often  reproached  with  exercising  severe  restrictions 
under  the  present  Act.  But  he  wished  to  point  out  ]mblicly. 
as  he  had  ofteu  done  to  individual  inventors,  that  he  was 
acting  under  a  law  which  had  to  be  administered  by  the 
regular  magistrates  and  judges.  If  any  one  infringed  the 
Explosives  Act,  the  Home  Office  had  to  prove  their  case  in 
open  court,  and  the  offender  was  at  liberty  to  call  evidence 
to  rebut  that  of  the  Home  Office.  In  Gennany,  and  he 
believed  also  in  France,  if  an  explosi\e  was  objected  to, 
the  authorities  could  simply  enter  the  manufactory  and 
order  its  destruction,  without  taking  any  steps  to  ]irove  that 
it  was  dangerous.  The  position  there  reminded  him 
strongly  of  the  manner  in  which  the  Adulteration  Act  used 
to  be  carried  out  in  Bavaria  in  the  case  of  milk.  The  milk 
was  brought  to  market  in  earthenware  vessels,  and  it  was 
the  practice  of  the  policeman  charged  with  the  duty  to  dip 
a  steel  rod  into  the  milk,  and  to  judge  the  (jnality  of  the 
milk  by  the  character  of  the  drops  which  ran  down  the  rod 
on  withdrawing  it.  If  he  thought  the  milk  was  not  satis- 
factory, he  simply  opened  his  hand,  down  came  the  rod, 
and  out  went  the  bottom  of  the  \'essel,  and  the  milk  with  it. 
In  this  country  the  authorities  had  nf)t  the  power  to  take 
such  summary  measures,  and  therefore  it  was  the  more 
necessary  that  the  initial  examination  of  explosives  should 
be  carried  out  with  extreme  care.  If  this  were  not  done, 
and  an  explosive  proved  objectionable,  there  would  be  gi'cat 
difficulty  in  stopping  its  manufacture.  Mr.  Hake  had 
alhuled  in  his  paper  to  chlorate  mi.xtures,  and  he  might  say 
that  that  class  of  e.xplosi^'es  caused  him  very  great  trouble 
and  anxiety.  The  diagram  before  them  showed  that  no  less 
than  67  chlorate  mixture  explosi^'es  had  been  invented,  of 
^'hich,  not  one,  so  far  as  he  was  aware,  could  be  considered 
safe.  The}'  all  broke  down  on  one  or  two  points.  They 
were  frequently  chemically  unstable,  and  they  were  all 
highly  sensitive  to  combined  friction  and  percussion.  The 
Chairman  might  remember  that  in  reference  to  some  former 
remarks  of  his  (Dr.  Dupre's),  he  had  spoken  of  broom- 
sticks lying  about  in  the  Home  Office.  He  confessed  that 
he  found  a  broomstick  extremely  useful  for  testing  these  ex- 
plosives. Many  of  them  which  were  said  to  be  quite  safe 
could  be  readily  exploded  by  striking  them  with  a  broom- 
stick on  a  deal  floor.  It  should  be  remembered  that 
explosives  had  often  to  be  rammed  into  a  bore-hole  by 
means  of  a  wooden  rod ;  and  even  an  iron  rod  was  some- 
times used.  In  doing  this,  a  careless  workman  would  often 
give  just  that  slanting  or  glancing  blow  which  was  especially 
dangerous  with  chlorate  mixtures.  During  the  three  flrst 
months  of  the  present  year,  foin-  lives  had  been  lost,  and  a 
number  of  men  seriously  injured  by  explosions  resulting 
from  this  practice.  This  point  was  therefore  of  gi'eat 
importance  ;  and  if  any   manufacturers    or   inventors    wei'e 


present,  he  would  say  to  them :  do  not  bring  forward  any 
explosive  for  practical  use  until  you  have  tested  it  with  a 
penny  broomstick — an  apparatus  as  effective  as  it  was 
simple. 

Dr.  GusTAV  BiscHor  wished  to  call  further  attention  to 
the  point  raised  by  Mr.  Hake  as  to  the  cari"iage  of  dynamite, 
&c.  on  railwavs.  It  would  be  in  the  memory  of  many 
present  that  in  1871  tlu're  was  a  general  inquiry  by  the 
English  railway  companies  into  that  subject.  Being  ap- 
pointed the  expert  of  the  Xorth  British  Railway  Co.  for  the 
purposes  of  that  inquiry,  he  had  made  a  number  of  expei'i- 
nients.  The  result  of  one  of  them  had  puzzled  him  \ery 
much  at  the  time,  and  he  would  refer  to  it  now  in  the  hope 
that  some  one  might  suggest  a  better  explanation  for  it  than 
he  had  been  able  tit  find  himself.  Among  the  qvu'stions 
which  he  had  endea\'ouied  to  solve  was  the  following: 
*'  Supposing  a  train  laden  with  dynamite  breaks  down,  or  bj' 
any  other  means  a  mmibcr  of  cases  of  dynamite  are  scattered 
on  the  line,  and  another  train  runs  into  the  debris,  what  will 
be  the  effect  ? "  Mr.  Xobel  being  willing  to  supply  him 
with  any  quantity  of  dynamite,  and  the  North  British  Kail- 
wa}'  Co.  having  placed  an  engine  at  his  disposal,  he  had  all 
the  means  for  making  an  experiment  on  the  point.  He  did 
so,  and  found  that  when  he  placed  a  quantity  of  dynamite 
on  the  rails,  and  laid  a  train  of  the  explosive  to  a  mass  of 
dynamite  scattered  about  near  the  rails,  only  the  portions 
actually  on  the  rails  were  exploded  by  the  engine.  He  had 
referred  to  this  experimei't  at  the  dinner  given  at  the  opening 
of  Mr.  Nobel's  works  near  Glasgow,  and  the  chairman  of  one 
of  the  railway  companies  who  was  present  seemed  to  doubt 
it,  remarking  in  his  speech  that  he  would  have  liked  to 
witness  the  experiment.  It  was  therefore  pri\ately  arranged 
between  the  speaker  and  Mr.  Noliel  that  this  opportunity 
should  be  atforded  on  the  return  journey.  Small  portions  of 
dynamite  were  accordingly  scattered  on  the  rails,  and  con- 
nected with  larger  (puintities  placed  near  by  as  before.  The 
special  train  started  on  its  return  jom-ney,  the  driver  having 
been  previously  warned  that  there  would  be  some  slight 
detonations,  of  which  he  was  to  take  no  notice,  but  that  he  was 
to  stop  the  train  when  they  ceased.  The  train  passed  over 
the  dynamite,  and  in  an  mstant  a  head  appeared  in  every 
window.  He  (Dr.  Bischof)  then  aildressed  the  visitors  and 
said  that  a  wish  had  been  expressed  to  see  this  experiment, 
which  he  had  endeavoured  to  gratify.  Nothing  remained 
but  to  pro\'e  that  the  explosions  had  not  spread  to  the  larger 
masses,  and  this  he  did  by  applying  a  fuse  to  the  larger 
quantities  of  dynamite,  which  blazed  up,  showing  that 
they  had  not  been  exploded.  He  had  never  been  able 
to  quite  satlsf\-  himself  as  to  why  the  explosion  did  not 
spread,  for  one  would  expect  such  a  detonation  to  have  the 
same  effect,  as  for  instance,  that  by  an  ordinary  detonating 
cap.  He  would  be  glad  if  any  one  experienced  in  the  matter 
could  suggest  a  reason  for  the  peculiar  action  on  this 
occasion. 

Dr.  DupRK  said  that  the  difficulty  mentioned  by  Dr. 
Bischof  had  occurred  to  others,  and  experiments  such  as 
that  carried  out  by  Dr.  Bischof  were  a  som-ce  of  great 
trouble  in  dealing  with  dynamite  and  similar  explosives. 
It  was  a  characteristic  of  this  class  of  explosives  that 
when  strtick  as  a  ride  only  that  small  portion  which 
received  the  blow  exploded.  But  there  was  no  rule  without 
an  exception ;  and  the  exceptions  to  that  particular  rule 
were  unfortunately  mmierous.  Happily  for  ilr.  Bischof's 
experiment  it  accidentally  happened  that  no  accident 
occmred ;  but  it  might  just  as  likely  have  resulted  in 
the  explosion  of  the  whole  of  the  dynamite.  As  a  rule 
that  was  what  would  happen,  but  occasionally  it  would 
not :  and  the  exceptions  were  probably  due  to  slight 
differences  of  temperature.  For  example,  if  gun-cotton 
was  struck  at  the  ordinary  temperature,  the  explosion 
would  be  nearly  always  coutined  to  the  spot  struck ;  but 
if  struck  at  80'  or  90^  the  explosion  would  almost  invariably 
spread.  Dynamite  could  be  safely  tired  at  with  a  rifle  at 
ordinary  or  low  temperatures  ;  but  if  flred  at  at  summer  tem- 
perature it  would  explode  with  very  great  violence.  It  was 
this  characteristic  of  these  explosives  that  led  inventors  with 
an  insufficient  amount  of  experience  to  claim  for  them  that 
thev  would  not  go  off  by  cimcussion,  or  that  if  thev  should, 
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it  would  only  be  the  )K>rtioii  netiially  struck.  That  iniplit 
liulil  puoil  for  11  huiiilivil  tinu's,  uiiil  yvt  on  tliv  hundred 
and  tir>t  lime  it  niijihl  all  explode.  It  wa.s  so  with 
■  lynainite,  and  it  was  so  willi  ^.'un-eotton  and  analii;rous 
ex|ili»i\es.  (lun-eiilloM  niif.'lil,  for  iiislanee,  lie  i;;iiiled  in 
a  ^-ineh  deal  l>o\  and  it  would  Imni  siil'elv  ;  hut  |iul  it  into 
a  ^-iiu-h  1m)\  antl  theiv  wimld  ]>rohahl\  he  a  dan<:;ei-ous  explo- 
sion, so  sli;jht  was  the  margin  hetweeii  danjjer  and  safety. 
KxpKtsives  weiv  afti'r  all  meant  tt)  explode,  and  it  seemed 
to  him,  to  say  the  least,  unwise,  when  life  anil  property 
wen-  at  stake,  to  rely  too  nuu'li  lui  their  assiuned  n<»ii- 
explosive  ehanuter. 

Mr.  'I'.  TvKKU  wished  to  remind  niemliers,  espeeiiilly 
those  who  luid  not  heeii  ahle  to  attend  the  f.'eneral  meetiiif; 
at  (ilastrow  last  year,  that  in  the  .lournal  of  the  Siteiety  for 
July  IKHS  they  would  liiid  a  full  aeeoinil  of  the  interestirifi 
ex|>i'rimeiits  earried  (tut  at  Messrs.  Nohi-I's  works  durinij 
the  visit  of  the  Society,  in  that  aei'onnt  would  he  found 
ample  evidence  of  the  statements  la^w  made  In"  Mr.  Hisehof 
aial  Dr.  Dupre.  He  refenvd  to  that  heeause  he  knew  of 
no  series  of  similar  experimiuits,  the  rocapituiatiou  of 
which  to  those  who  did  not  witiu'ss  them  so  condusixelv 
demonstrated  the  element  of  uncertainty  referred  to  hy 
l>r.  Dupre.  On  the  other  hand,  tla^sc  who  were  present 
would  well  ri'iuemher  the  almost  extreuu'  indifference  with 
which  they  had  seen  ilynamite  handled  on  that  oet-asion, 
thus  justifyin*!  the  ohservations  of  Dr.  Hisehof. 

The  I'nAi K.MAN,  in  proposing;  the  usinil  vote  of  thanks  to 
the  author  of  the  paper,  said  that  he  desired  also  to  thank 
Dr.  Dui>re  tor  his  interestiii';  remarks.  He  thou^rht  that  it 
was  of  fiii^at  advantajre  that  oiu'  in  Dr.  Dupre's  ])ositioii 
shouhl  he  ahle  to  frive  so  lucid  an  explanation  of  his  status. 
It  was.  of  course,  a  ;^rcat  safc^niaril  that  no  one  holding  a 
post  of  such  authority  was  allowed  to  act  except  thniufrh 
the  majristnites  ;  thoujih  that  was  soinetiiucs  not  aii  uinnixed 
luh'antafje,  as  the  inafristrates  were  often  fun<laiuentaliv 
ifrnorant  of  the  suhject.  It  was,  for  instance,  somewhat 
periilexinj;  when  a  maffistrate  showed  such  ifjnorance  of  the 
fundamental  la-inciples  of  science  as  to  refuse  to  hclieve  that 
it  was  possihie  to  hoil  a  suhstance  without  puttinjx  tire  tnuU-r 
it.  Xcvertheless,  it  was  hit;hly  essential  that  every  pre- 
caution shotdd  hv  oh^ci-\i'd,  and  that  a  clear  case  should  be 
made  out  to  an  unhiassed  niiiul  before  any  serious  action 
was  taken.  He  wouhl  remind  the  memhers  that  most  of 
them  hall  for  years  re^rarded  picric  aciil  as  a  harmless 
substance,  hut  they  had  all  probably  h)okcd  round  their 
shelves  with  interest  when  it  was  discovered  that  it  had  bail 
habits  at  times.  That  was  an  examjile  of  how  a  suhstance 
mif^ht  be  handled  for  \ears  witluuit  accident,  and  yet  possess 
the  possibilities  of  fri»rbtfnlly  explosive  power.  It  was  just 
to  puard  against  a  preat  manufactory  bi'inp  set  up  on  the 
strenjrth  of  the  supposed  hanulessness  of  substances  which 
mifjlit  afterwards  develop  dangerous  properties,  that  the 
Home  Office  was  invested  with  its  present  powers.  That 
oflioe  had.  he  considered,  shown  niar\ellous  foresi};lit  and 
practical  wisdom  in  the  exercise  of  its  functions,  and  if  only 
similar  thoufihtfuliu'ss  were  sliown  by  those  who  actuallv 
use  explosives,  there  would  have  been  far  fewer  accidents  in 
mines  aial  other  places  where  hiirh  explosives  were  used. 
Hut,  notwithstanding  all  the  care  of  the  authorities,  nu-n 
would  use  steel  rods  to  ram  cartridges  into  bore-holes,  and 
thaw  nitro-plycerin  by  direct  heat  from  a  fire;  and  while 
they  continued  those  habits  it  would  be  impossible  to 
prevent  fatal  explosions  altogether. 


i¥lanrl)csitfr  ^fction. 


ClKiinnan :  Ivan  Levinstein 
Vicf-('/uiinnan  :  Kdw.  Schunck. 
Cnmmittee : 
J.  AiiKclI.  J.  Groasmami 

(i.  H.  Bailey. 
U.  F.  Carpenter, 
(i.  E.  Davis. 
H.  ClriniHJiaw. 
Ihir.ilU  li.  Di.xon. 


1'.  Hurt. 

.\.  Licbniioiii. 

.siir  H.  K.  Kusi'.ie,  JI.P. 

C.  Truby. 

I).  Watson. 


y/oH.  Local  Secrcfar/f  : 
.].  (;urter  Hell,  liariklicUl.TheClilt.  Hinher  BrciuKliton.  Muiuhcslcr. 


Notices  of  Pnners  ami  Coinmunications  for  the  .Meetings  to  be 
sent  to  the  Local  Secretary. 


Mtfliily  hcltl  '/'lU'silili/,  May  'III.  I, SHU. 
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OX  THK  HK.VT-l'HODrClXG  I'OWKKS  ol' TWKI.VK 
S.VMPLKS  OF  COAL  DKTKKMINKD  KY  HIIKNING 
I.V  OXYGKX  (IX  THE  APPAKATl'S  DEVISED  BY 
THE  Al'THOK)  COMPARED  WITH  TIIEIK  THEO- 
KETICAE  VALUES  AS  CALtTLA'I'ED  FKO.M 
THEIK  CHEillCAL  COMPOSITIOX. 

BY    WILLIAM    TH0M,SON,    F.R.S.K. 

SoMK  time  ago  I  read  a  paper  before  this  Society  giving  a 
description  of  a  simple  apparatus  I  constructed  for 
determining  the  heat  ]iroilueed  by  the  combustion  of  coal 
in  oxygen  (this  .lournal,  1886,  .Wl — 584).  I  then  promised 
to  give  a  further  paper  on  the  comparison  of  the  clieinical 
composition  of  a  number  of  different  coals,  with  their  heat- 
producing  powers.  I  selected  VI  samples  as  follows  foi- 
these  experiments  ; — 

1.  Coal  from  Nixon's  Xavigation  Collieries,  Glamorgan. 

■J.  Thakeiiev  Collieries,  Tvldeslev. 

:i.  'lyldesley  Coal  Co. 

4.   (Scotch   coal),    Drunigray,  near   (ilasgow,  bottom    of 

seam. 
.).   (Scotch  coal),  Drunigray,   near   (ilasgow,  ■■  nilil-rib  " 
of  seam. 
(Scotch  coal),  Dnimgray,  near  Glasgow,  to|i  of  seam. 
Hickerslunv  Main." 


fi. 


Pcinbei'ton  .'>  ft. 
Cromboiirke. 
Wigan  4  ft. 


11.   Hickersl 


Supplied  hy  Edward   .Stony  and 
Co.,  of  Livci-pool. 


iiiw 


ft.     J 


VI.   Pendleton  4  ft.  (Andrew  Knowles  &  Co's.,  Limited). 

The  only  nioditications  in  the  apparatus  originally  em- 
ployed are,  first,  that  a  small  glass  tube  is  fused  on  at 
right  angles  to  the  tube  at  the  top  of  the  glass  hell 
which  receives  the  oxygen  delivery  tube,  and  on  which 
is  attached  a  ])icce  of  india-rubber  tube  closed  by  a  spring 
clip,  so  that  the  water  in  the  calorimeter  may  be  allowed 
to  enter  and  completely  fill  the  bell  and  come  in  contact 
with  the  aiiparatns  without  rendering  it  necessary  to  with- 
draw the  eop)ier  oxygen  delivery  tube.  When  the  com- 
husiion  is  finished,  the  glass  bell  is  drawn  to  the  surface  of 
the  water,  the  clip  removed  and  slipped  on  to  the  pro- 
.iecting  glass  tube,  and  the  bell,  with  its  wire  gauze  ring.s, 
moveil  up  and  down  to  fhoronghly  mix  the  water  and 
remove  the  heat  from  an}'  part  of  the  interior  of  the 
apparatus.  The  second  modification  is  the  fixing  of  the 
bottom  rim  of  the  bell  to  a  lirass  collar  hy  means  of  plaster 
of   Paris,  this  rim  being  made   to  fix    in   the  stand  carrying 
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the  platinum  crucible  and  coal,  b_v  a  ba_voiiet  joint,  which 
can  be  rapidly  fixed  by  merely  placing  the  bell  on  the 
stand  and  twisting  it  round. 

The  third  nioditication  is  the  determination  by  direct 
experiment  of  the  specific  heat  value  (iu  terms  of  water)  of 
the  whole  apparatus  which  comes  in  contact  with  the  ^^ate^. 
For  this  pm-pose,  2,000  gnus,  of  water  are  heated  iu  one 
vessel  to  about  10°  abo\e  the  atmospheric  temperature,  and 
the  whole  then  rapidly  poured  into  the  calorimeter,  at  the 
temperature  of  the  atmosphere,  the  bell  apparatus,  in 
which  the  combustion  is  nuule,  being  left  iu  the  large 
beaker,  and  aiTanged  at  first  so  that  no  water  can  euter. 
The  loss  of  heat  is  taken  after  stiiTing  for  a  few  moments 
and  then  opening  the  clip  to  allow  the  water  to  enter  the 
bell,  after  the  manner  of  actually  working  the  ajiparatus. 
The  specific  heat  of  the  part  of  the  apparatus  which 
actually  comes  in  contact  with  the  water  as  it  is  used  in 
making  the  experiment  may  thus  be  determined.  It  is 
necessary  to  have  the  flask  or  other  vessel  which  holds  the 
■warm  water  as  nearly  as  possible  2,000  cc.  capacity,  so 
that  no  heat  mav"  be  lost  by  coming  into  contact  with  any 
portion  of  cold  glass  in  the  act  of  ]K>uriug.  To  find  the 
amount  of  water  to  which  the  apparatus  is  equi\'alent, 
assume  that  one-lHilf  of  the  difi'erence  between  the  teiu- 
pei'ature  of  the  2,0t)0  grms.  tif  water  and  that  of  the  air  is 
equivalent  to  2,000  grms.  of  water,  and  calculate  the  result 
by  juoportion.  Thus,  if  the  atmospheric  temperature  in 
the  dry  calorimeter  be  G0°  F.,  and  the  water  poured  into  it 
6S°,  then,  after  mixing,  if  the  temperature  stand  at  67 "2°, 
the  ecjuivalcut  of  water  would  be — 

2.000  (68  -  G7-2) 

„  _  .^ =  400  ec.  of  water. 


The  carbon  and  hydrogen  were  determined  by  taking 
about  5  gi'ains  of  the  coal  previously  dried  in  an  air-bath 
at  105°  to  110°  C.  for  one  hour.  By  this  means  the  moisture 
was  estimated,  and  the  coal  so  dried  was  then  transferred  to 
I  a  porcelain  boat,  and  burned,  first  with  dry  air  free  from 
!  carbon  dioxide,  and  then  with  dry  oxygen  free  from  carbon 
dioxide,  the  gases  being  passed  through  red  hot  oxide  of 
copper,  and  then  through  lead  chromate  to  the  calcium 
chloride  tube  and  potash  bulbs. 

The  comparisons  for  heating  power  deduced  from  the 
chemical  composition  given  in  the  accompanying  table  are 
calculated  by  assuming  that  all  the  carbon  found  would 
yield  on  combustion  8,080  Centigi-ade  units  of  heat.  The 
oxygen  present  was  assumed  to  be  in  combination  with  the 
hydrogen,  as  in  water,  so  that  an  equivalent  of  hydi'ogen 
calculated  from  the  oxygen  present  was  deducted  from  the 
total  hydrogen,  and  the  difference  in  hy<lrogen  calculated  as 
giving  34,462  miits  of  heat.  The  sulphur  also  which  burned 
away  was  calculated  as  giving  2,220  units,  whilst  the 
nitrogen  was  not  taken  into  cousideration. 

The  following  is  the  order  in  which  the  different  samples 
stand,  the  figures  on  the  left  sh(.)wing  the  (uvler  of  value  as 
obtained  by  direct  experiment,  the  figures  on  the  right 
giving  the  order  of  value  as  determined  by  calculation  from 
the  chemical  composition. 


so  that  it  would  be  assumed  that  2,400  grms.  of  water  are 
heated  in  the  calorimeter  instead  of  2,000. 

The  analyses  of  the  coals  were  made  as  follows  : — 

The  volatile  matter  and  coke  were  determined  by  heating 
about  l.'iO  gTains  in  a  platinum  crucible  with  a  well-fitting 
lid  till  all  volatile  matter  had  been  driven  off.  The  ash  was 
determined  by  burning  in  a  muffie  furnace  about  25  gi'ains. 

The  sulphur  was  estinuited  by  heating  50  grains  of  the 
coal  with  twice  its  weight  of  pure  sodium  bicarbonate  till  it 
was  almost  all  burned  aw.ay.  The  mass  was  then  fused,  and 
a  little  potassium  nitrate  added  to  ensure  the  complete  con- 
version of  the  sulphur  into  sulphate.  The  filtered  water 
solution  of  the  fused  mass  was  then  precipitated  with 
barium  chloride  in  presence  of  free  hjdrochloric  acid. 

The  nitrogen  was  determined  by  heating  50  grains  of  the 
coal  in  fine  powder  with  soda  lime  in  a  tube  in  the  com- 
bustion furnace,  and  passing  the  vapours  into  standard 
acid. 


Order 
by 

Experi- 
ment. 

Order  by 

Calculation 

from  tlle 

Chemical 

Composition. 

1 

\ 

A.  Knowles  and  Co.'s  Colliery,  Pendleton 

2 

BickersUaw  Collieries,  Wigan  4  ft 

4 

Drumgray  (Scotch), top  part  of  seam  .... 

e 

5 

Bickershaw  Collieries,  Bickershaw  Main  . 

3 

(! 

„                „          Cromboiu'ke 

12 

7 

„                 „           Bickershaw  7  ft. . . 

9 

S 

Drumgray  (.Scotch),  bottom  of  seam 

5 

9 

„               „         Pembcrloii  B  f t 

8 

10 

Tvldesley  Coal  Co 

7 

11 

Drmngray  (Scotch)  (mid-rib) 

10 

12 

11 

Analyses  of  Coai. 


Nixon's 
Naviga- 
tion Col- 
lieries, 
Glam. 

Thaker- 
ley  Col- 
lieries, 
Tyldes- 
ley. 

Tyldes- 
ley  Coal 

Co.; 

"Upper  Drumgray  Seam." 

Bickershaw  Coliieries,  Leigh,  near 
Manchester. 

A. 

Knowles 
&  Co.'s 
Colliery. 

Bottom. 

Hard 
Mid-rib. 

Top 
Part. 

Bicker- 

sliaw. 
Main, 

Pem- 

berton. 

5  ft. 

Crom- 
bourke. 

Wigan. 

Bicker- 

sbaw. 
7  ft. 

Pendle- 
ton. 
4  ft. 

Volatile  matter 

Filed  carbon 

Ash 

11-722 

84-046 
3-216 

30- 103 

50-276 
14-902 

32'085 

57-755 
4-086 
6-074 

25-633 

65-037 

6-549 

2-781 

24-264 

60-899 

12-576 

2-261 

27-553 
64-629 

4-286 
3-532 

29-809 

63-870 

1-961 

4 -.360 

32-287 

66-464 
4-550 
6-699 

31-666 

57-871 
3-313 
7-160 

28-314 

64-099 
2-749 
4-8.38 

31-228 
61 • 212 

■960 
6-GOO 

28-527 
65-661 
1-912 

Moisture 

1-016         4-719 

3-900 

100-000 

lOO-OOO 

100-000 

100-000     100-000 

100-000 

100-000 

100-000 

100-000 

100-000 

100-000 

100-000 

87-262       86-178 

61-841 
-646 
-l.'i4 

71-586 

■749 

Absent 

73-475 

•543 

Absent 

68-915 

-862 

Absent 

66-831 

1-0(16 

-025 

61-014 

1-021 

-089 

61-184 

l-+«!> 

-283 

66-848 

1-238 

•171 

62-172 
-699 
•018 

67-573 

Total  sulphur 

Fixed  siiljjhur 

•787 
-098 

1-619 
•230 

■629 
■040 
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ANXI.TSE8  OF  Coal — continued. 


Description  of  Coal. 


Nixon's 
NaviKU- 
tion  Col- 
lieries, 
Glaui. 

Thakcr- 
ley  Col- 
lieries. 
Tyldcs- 
ley. 

3. 

Tyldes- 
Icy  Coal 

Co. 

*. 

S. 

G. 

7. 

8. 

'■ 

10. 

11. 

12. 

"  Upi>er  Drumitniy  Seam." 

Bickerslmw  Colliiries,  Lci)?li,  near 
Manchester. 

A. 
Knowles 
ACo.'s 
CoU-eiy. 

Bottom 
of  Seinn. 

Hard 
.Mid-rib. 

Top  of 
Scam. 

Bicker- '    Pem- 
shaw      bertoii 
Main.   |     6  ft. 

Crom- 
bourke. 

Wipin 
4  It.     , 

Bicker-    Pendle- 
shaw          ton 

7  ft.      '4  ft. 

Carlun 

llydrti^n 

Oxyjren 

Xitni^t'ii 

88-049 

■flI4 

1-977 

•litfl 

•U89 

3-216 

1-oie 

OS'IM 
4-777 
4-8C1 
1-218 
1-SS9 

14-902 
4-719 

74-4(Vt 
6 -106 
8-25] 
1-528 

•492 
4-086 
0-074 

75-484 
4-982 
7-865 
1-C90 
-749 
6-549 
2-781 

72-130 
4-672 
G-663 
1-253 
•543 

12-678 
2-261 

76-»l« 
6-123 
9-391 
1-757 
•862 
4-286 
3-532 

78-930 
4-90t 
7-239 
1-565 
1-041 
1-961 
4-360 

72-409 
6- 158 

8-841 
1-408 
-9.i2 
4-650 
6-699 

69-774 
4-819 

12-413 
1-3.33 
1-lUti 
3-313 
7-150 

76-487 
4-961 
8-458 
1-437 
1-067 
2-749 
4-838 

73-913 

4-868 
11-3-20 

1-668 
-381 
•960 

6-000 

79-760 
4-893 
7-517 
1-4-29 

•589 

Ash 

1-912 

3-900 

"j 

loo-ooo 

100-000 

100-000 

lOO-dOO 

lOO-dOO 

100-000 

100-(H)0 

loo-ooo 

100 -mio 

100-0110 

100-000  1  100-000 

I 

Total  organic  matter. . . 

!I3-(I79 

7s-a90 

8II-34S 

S9-9-21      srtiio 

91-320 

92- CSS  1     87-Sia 

88-371 

91- 3  n; 

91-759  1     93-599 

Which  is  composed  of— 

92-685 
4-S25 
1-011 
2-079 

86-257 
6-OJ7 
l-5t2 
G-151 

83-342 
5-713 
1-710 
9-233 

83-915 
5-5U 

1-768 
S-74« 

85-210 
6-521 
1-481 
7-738 

82-182 
5-610 
1-924 

10-284 

1 
85-203       82-4)3 

78-956 
6 -153 
1-508 

14-083 

83-733 
6-434 
1-574 
9-259 

80-551 
6-294 
1-818 

12-337 

85-215 

UydroRcn 

Nttrof^n 

6-291 
1-089 

5-873 
1-603 

5-227 
1-527 

Oxygen 

7-814 

10-071 

8-031 

100-000 

100-000 

100-000 

100-000 

100-OOfl 

100-000 

100-000 

100-000 

100-000 

100-000 

100-000 

100"OOU 

Calorific  power  :— 

Found    by   experi- 
ment   

8*W 
8,«9 

6,448 
6.972 

7,0t!9 
7,4.S0 

7.884 
7,493 

6,95-1 
7,166 

7,533 
7,443 

7,403 
7,778 

7,212 
7,267 

7,450 
6,787 

7,552 
7,649 

7,417 
7,176 

7,730 
7.819 

M.  Scheurcr-Ki'stncr  lias  lately  puhlishcd  a  numhcr  of 
similar  analyses  of  a  very  interesting  nature.  l)ut  liis  results 
ditfer  from  mine  in  that  all  his  tit^ures  obtained  by  exjieri- 
mcnt  are  higher  tlian  those  ohtained  by  calculation  from 
the  chemii^al  composition.  In  my  results  the  calculated 
figures  in  seven  out  of  the  12  for  calorinietric  value  are 
higluT  that  tlic  figures  obtained  by  experiment,  two  are 
practieally  the  same  and  three  are  lower. 

I  have  to  thank  my  assistant,  Mr.  .1.  Porter  Shentou,  for 
the  very  careful  manner  in  which  lie  made  the  analyses  and 
experiments  given  in  this  paper. 

Discussion. 

The  Chairman  did  not  understand  what  was  meant  to  be 
the  force  of  Mr.  Thomson's  remark,  that  in  the  case  of  one 
coal  the  result  was  higher  than  that  obtaineil  from  burning 
pure  carbon,  because  after  all  there  was  nothing  to  be 
astonished  at  in  such  a  result.  Tliey  knew  that  the  heat  of 
cunihustiiin  of  hydrogen  was  34,U()0  calorics  as  against 
H.tKK)  in  the  case  of  carbon,  and  there  was  no  reason  why 
the  heat  eimibustion  of  a  particular  coal  com|>osed  of  carbon 
and  hydrogen  shoidd  not  be  higher  than  a  given  amount  of 
carbon  if  it  were  low  in  ash.  He  should  like  to  ask 
Mr.  Thomson  in  what  way  the  coal  was  dried,  because  it 
was  a  matter  of  importance  and  there  were  one  or  two 
precautions  which  were  frequently  overlooked.  At  the 
time  when  this  calorimeter  was  first  brought  before  the 
>>ociety,  Mr.  Thomson  ha<l  promised  to  give  further  par- 
ticulars as  to  determinations  made  upon  coals  which  would 
add  to  the  value  of  the  paper.  For  his  own  part  he  never 
supposed   that  .Mr.  Thomson   could  expect   niori-  than  very 


approximate  results  from  such  an  apparatus.  Some  had 
been  very  careful  in  the  matter  of  their  calorimeter,  hut  had 
erred  in  not  exercising  sufficient  care  in  the  selection  and 
examination  of  the  coals  chosen  for  experiment.  Mr.  Thom- 
son, on  the  contrary,  seemed  to  expect  too  much  from  his 
calorimeter,  because  whatever  the  calorimeter  is  calculated 
to  do  they  could  not  expect  accurate  results  from  such  an 
instrument.  It  might  give  comparable  results,  and  these 
might  lie  extremely  valuable  from  a  commercial  jiciiut  of 
\i<'W ;  but  when  it  was  sought  to  approach,  as  Mr.  Thomson 
seemed  inclined  to  do,  a  question  of  gi'eat  scientific  im- 
poi-tance  which  had  been  already  most  carefully  worked  at, 
it  was  questionable  whether  any  advantage  was  gained.  It 
apjieaied  to  him  that  the  problem  which  wanted  solving  was 
how  to  exercise  more  care  in  regard  to  the  selection  of  the 
coals  so  as  to  admit  of  generalisation  being  deduced.  To 
see,  for  instance,  that  they  showed  as  far  as  possible  similar 
physical  characters  and  were  not  unlike  with  regard  to  their 
volatile  ctmstituents  and  ash.  If  a  few  samples  of  coals 
were  examined  in  various  ways  experimentally  they  might 
learn  some  valuable  facts.  Mr.  Thomson  assumed  that  the 
whole  of  the  moisture  was  condensed  in  the  caloi-imeter. 
This  he  doubted.  Whether  all  the  allowances  refeiTed  to 
were  small  or  not  they  must  affect  the  correctness  of  the 
results  in  a  degi-ee  which  could  not  be  overlooked  in 
measurements  of  calorific  power  of  coal.  Mr.  Thomson  had 
stated  that  the  drying  of  the  finely  powdered  coal  was 
continued  several  hours  till  the  weight  was  constant.  His 
own  experience  was  that  the  coal  under  these  circumstances 
lost  weight  continually,  first  by  giv  iiig  up  moisture  and  then 
by  oxidation  of  the  coal,  and  it  was  a  matter  in  which  some 
iudgment  was  required  as   to  when  the   moisture  had  been 
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driven  off.  Fiuolv  divided  coal  was  known  to  oxidise  even 
at  temperatures  below  100°  C,  and  he  was  aquainted  with  a 
case  where  it  had  even  tired  wlien  a  thin  hxyer  of  dry  coal 
was  exposed  to  a  tenipurature  not  exceeding  150°  C. 

ilr.  Wm.  Thomson,  in  reply,  said  he  had  jrone  into  the 
question  of  tlie  amount  of  heat  carried   off  by  the  oxycjen 
used  in  the  combustion,  and  had  found  it  to  be  so  small 
that   it  was   within   the   ran^re  of   experimental  error.     He 
found  it   best   to  conimfuee    tlie   experiment   with   all    the 
apparatus  at  exactly  tlie  same  temperature  as  the  atmosphere. 
It    had    been     su»;jjested    thiit    experiments    should    he 
commenced  witli  the   temperature  a  few  deforces  below  the 
atmospheric  temperature,  but   to  fret  all   the  appliances,  gas, 
and  water    to   any   temperature  higlier   or  lower    than  the 
normal,  was  a  nuitter  of  gre;it  dithculty.    Such  a  temperature 
would  be  liahU*  to  variation  between  the  time  when  read  off 
and  when   the   experiment   was   niiide.     He   allowed  every- 
thing to  stand  for  a  day.  so  thnt  the  appiinitus,  oxygen  and 
watt-r  t-niployt'd  were  nil  :it  tht-  tcmptTature  of  the  atmosphere. 
The    amount    of    huat    abstracted    by    the    2,000    gnns. 
of  water  employed  for  the  combustion  of   1  grm.  of  coal 
amounted    only   to   about  7°  F.      They  had,   therefore,  the 
difference    between    the    temperature    of     the    air    nud    the 
amount  of  gas,  which  varied   from  about  ^  to  ^  cubic  foot. 
Now,    if    tiiey    took,    for    instance,    the     specitic    heat    of 
oxygen  or  carbon  dioxide,  and  the  amount  of  gas  required 
for  the  experiment  as  compared  with  the  specitic  heat  and 
quantity  of  water  used,  the   error  thus  introduced  was  so 
small   that  for  ordinary  work  it  might  be  disregarded,  as  it 
lay  within    experimental   error  when    the    experiment  was 
made  without  extraordinary  precautions.     As  to  the  water 
converted  into  vapour  by  the  change  in  temperature  of  the 
gas    during    the    experiment,    the    difference    between    the 
amount  of  moisture  in  solution   in  the   oxygen  before  the 
expei-inu'Ut   iind   afterwards  was  so  smiiU  that  it  might  iilso 
for   ordinary    purposes    be  disregarded.     As  a    test   of  the 
efficiency  of  this   ai>i)aratus,   he   determined  the   heat  pro- 
duced by  the   combustiuu    of   puritied   charcoal,  and   found 
that   it  gave   the  figure  obtained  by  Favre  and   Silbermaun 
within  "8  per  cent.     There  was,  however,   one   point  which 
was   necessary   to   observe,   and  that  was   the  loss  of  heat 
from   radiation.     The  heat   gradually   rose   one  degi'ee  per 
minute  for  the  seven  minutes   during  which   the  experiment 
lasted;  then  lie  left  the  a])]iur;itus  to  eo<^l  for  seven  minutes 
more,  and  he  tV)und  it  suttieiently  accurate  to  divide  the  loss 
by  two,  and  add  that  to  the    temperature    obtained  by    the 
thermometer.     This  eiTOr  might   be  much   more   accurately 
determined,    but    for    ordinary   practical    purposes    gi'eater 
retinement    is    unnecessary.     He    thought    the    Chairman's 
suggestion  to  get  two  coiils  of  different  composition,  hut 
with    the    constituents    built    uj)    cliemically    in    the    same 
manner,  would  be   quite  impossible.     He   luid   studied  the 
question  of  error   produced  by  the  water  taken   up   by  the 
oxygen  or  burned  gases  during  the  experiment,  but   as  the 
total   quantity  of   water  contained   in  ^  to  i  a  cubic  foot  of 
gas  at  the  ordinary  temperature  of  the  atmosphere  was  very 
small,    and    the    amount    due  to   the  rise   of  7°    above  the 
atuKtspherie  temperature  still   smaller,  the  heat  thus  lost  as 
latent  beat  might  also  for  ordinary  purposes  be  disregarded. 
It  sometimes   hapi)ened   that   when   the  oxygen  was  turned 
on  too  riipidly,  or  for  some  other  reason  some  free  carbon 
was  lilierated,  the  experiment  might  lie  regarded  as  spoiled  ; 
but  when  two  experiments  on  the   same   coal   were   carried 
out  satisfactorily,  the  results  were   the  same,  as  nearly  as 
the   readings   of    the   thermometer   could    be   made.     The 
thermometer    he    employed    had    a    large    bulb,    and    the 
readings  coidd  be  made  to  about  -fAir^'^  "^^  ^^  degree  F.     The 
samples    of   eoiil    used    in    his    experiments  were    dried    at 
212'^    F.       He    suspected,    like    the    Chairman,    that     the 
estimation  of  water  by  this  method  was  unsatistactory  ;  but 
even  Scheiu'er-Kcstner  worked  this  way,  and  he  found  that 
he  soon  reached  a  point  when  the  coal  ceased  to  lose  weight. 
The  Chairman  mentioned   the   spontaneous  ignition  of  coal 
dust    at    a    temperature  of    L^O"^   F.     He   must   confess  he 
eoukl  not  understand   this  unless  steam   or  moisture  came 
in  ccMitact  with  it,  and  nuliu-ed  the  oxidation  of  some  finely- 
divided  iron  pyrites  from  which  coal  is  never  ahsolutelj'  free. 
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A  CORRECTION. 

In  Br.  Weir's  reply  on  page  448  of  the  June  issue,  he  is 
incorrectly  reported  to  have  said  that  the  Chinaman  pre- 
ferred to  smoke  ojiium  containing  little  or  no  morphia 
because,  if  not  used  to  excess,  it  would  do  him  no  harm. 
Dr.  AVeir  wishes  it  to  be  stated  that  his  meaning  was 
misapprehended ;  and  that  what  he  did  say  was  that  the 
Chiuamau  preferred  an  o]>ium  which,  as  it  happened,  con- 
tained a  much  smaller  jiereentage  of  morphia  than  the 
opium  produced  in,  say,  Asia  Minor,  because  he  found  that 
he  could  obtain  from  such  opium  a  pvater  percentage  of 
sniokeable  e.rtract  than  from  other  kinds  of  opium  richer  in 
morphia. 


#I)ituarir£J. 


JOHN  DALK,  F.C.S. 

John  Dalk  was  horn  in  l!irniini;hani  on  the  11th  of  May 
1815.  He  was  educated  in  Hiiminphani  and  Warwick.  In 
the  latter  town  was  an  excellent  sclioolmaster,  under  whose 
care  the  subject  of  this  sketch  was  jilaeed,  and  to  whose 
original  and  attracti\e  mode  of  teachiufj  Dale  attributed 
mucli  of  tlie  acuteness  and  power  of  observation  subse- 
quently developed  in  him. 

This  teacher  was  accustomed  to  take  his  pupils  out 
walking,  and  to  ask  them  questions  on  all  natural  objects 
that  they  came  across,  supiilying  them  meanwhile  judiciously 
from  his  own  large  fund  of  general  information. 

His  school  daj's  at  an  end,  John  Dale  went  to  Denbigh 
and  was  apprenticed  to  a  chemist  and  druggist.  Later  on 
he  removed  to  Khyl.  where  he  had  access  to  a  ninnber  of 
chemical  and  pliarmaceutical  books,  and  no  (buibt  in  the 
prosecution  of  his  studies,  all  his  spare  moments  were 
occupied. 

He  next  proceeded  to  Manchester,  and  there  acted  as 
assistant  to  a  Mr.  Ansell,  a  chemist  and  druggist,  a  member 
of  the  Society  of  Friends,  who  was  also  an  accpiaintanee  of 
the  renowned  John  Dalton.  This  was  in  the  period  between 
the  years  18:!;!  and  lS;i.j.  (Ansell  at  tliat  time  was  the 
only  dealer  in  chemical  apparatus  to  be  found  in  Lancashire 
au(i  Cheshire.)  Under  the  circumstances  it  was  onh'  to  be 
expected  tliat  Dale  wouM  soon   make  the  acquaintance  of 
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Diiltiiii.  Tliiit  noininiiiliiiiec  once  mado.  it  soon  ri|Hno<l  into 
t"riiiiii>liiii,  for  .lolin  Diilf  liiviuni'  Dultim's  pupil.  It  was, 
nion-oviT,  liut  a  foriffoiie  iMnii'liision  that  so  apt  a  pupil 
woulil  l>i'  tiivd  »itli  llir  iiitliusiasni  and  f;i'niu>  of  suili  a 
nmsli'i',  anil  iniUvd  Dale  not  loii);  aftor  this  cunnnrniiil  a 
course  of  KHturin;;  on  I'hemistiv  in  all  the  prinrijial  towns 
of  I.ani'ashii-f.  Hi'  recoivi'd  from  Dallon  I'spriial  nun- 
lut'ndation  and,  indoed,  t'Onipliniint  on  his  skilful  and 
original  looturr-fxporiuii'iitiiij;. 

ThiTf  now  followod  another  slijiht  clianffe  in  a  tenipoiiirv 
removal  to  Altrinehain.     This,  however,  was  soon  suceeeded 
by   thi-   return   to  Manehester,  where  a   shop  was   taken   in 
i^t.    Mary's  Gate,  and   it  was   durinf;  this   period  that    Dale 
made  the  aeipiaintanee  of  Mr.  Thomas  Holierts,  with  whom, 
^onle  years   later  on,  he   euteri-d  into    partnership.      In  the 
interim    he    heeame    manager  of    a    ealieo    print   works     in 
Anlwiek.  and  eontinued  his  duties  in  that  eapaeity  up  to  the 
year    I8,"i2,  wlieii    he  went    to   C'ornhrook   and  started  with 
Mr.  Koberts  the  eheniieal   works,  which  untler  his  direi'toi-- 
sliip  became  fanu^us,  and   nuide  widespread  the  name  o['  tlu- 
firm  of    Koherts,  Dale,  ami  Co.     Hut    previous  to  the  entry 
of  .lolni  Dale,  these  works  had   been  occupied  in  the   manu- 
faetiirinj;   of    dyeW(M)d    extracts,    Itritisli    j^um,    and    wood 
spirit,  anil   in    the    Kxhihitiou  of    IH.j I,  specimens   of  ultra- 
nnirine    mamifactured     by    Kiu'tz    were    exhibited.       It    is 
noteworthy    that    after    the     fornnition    of    the    new    tirm, 
mitnuroiis  new  methods  of  mamifacture  were  introduced  in 
place  of  older  processes.     This  brings  us  to  about   the  year 
1HJ4,  when  the  staple  trade  of  the  tirm  was  wood    extracts 
and  British  jjum.     About  this  period  the  paperhangiuj^  trade 
bejran  to  de\elop,  and  the  only  colours  tlien  available  were 
such  as  could   be  ^ot   at  the  oil  and  eolournuin's  shop,  such 
ius   Vfnetian  ffd,  I'erditjri^,  lircmen   blni\   iS:c.     Dale    no^v 
introduce<l  a   much  finer  A-ariety  of  colours  ;  amon<jst   tliem 
a  much  superior  class   of  chrome  yellows,  and   he   f^a\e  a 
^reat   impetus  to  the  trade   by  introducing  his  lakes  made 
from  fiooA   extracts.      Shortly  after,   the    manufacture   of 
oxalic  acid  from  sawdust  by  heatini;  to  fusion  this  nuiterial 
with   the   mixed  alkalis,  potash   and  .soda,  was  commenced 
at  the  Warrin^jton    wiirks,  which   later  on  was   numa^^cd  by 
Dale's  elilest  son,  .lohn.      It  was  in   accordance  \\  ith  a   new 
process  devised  in  Dale's  laboratory  and   patentetl  in  IH.jlj. 
The   vvorkin*;   of   tlu*   new  process,   which  marked  a    \cfy 
imiKirtant   epoch  in   chemical   industry,  was   undertaken  in 
coii.junction  with  .J.  I).  I'ritchard,  and  sub.sequently  broUfiht 
to  further  perfection  by  Dale,  and  carried  on  until  such  time 
as   potash   became  sutHeiently  cheap  to  Justify  its  sole  use. 
Those  who  recollect   the  reports  issued   at  that  time   of  this 
process,  will    remend>er  that  the    mode    of    separatin;^    the 
alkaline  salts  was  basetl  on  the   fact   that  whilst   tlie  potash 
suit  was  soluble  the  soda  salt  was   insoluble  in  water.     It  is 
exceediuj;ly  probable  that  in  comiexion  with  the  operations 
of  this  process,  vacinini  filtration  on  an  industrial  scale  was 
employed  for  the  first  time  ;  such  an  accelerated  method  of 
liitratiou  bciii};,  of  course,  highly  desirable  in  connexion  with 
the   separation  of   the  oxalic  acid    solutions   from    gypsum, 
when    the    calcium    o.xalate    obtained    by    causticising   the 
insoluble  oxalate  of  soda  with  boiling  milk  of  lime,  came  to 
be  treated  with  sulphuric  acid.     No  doubt   .John   Dale   was 
lierfcctly  aware  of  (iay  Lussac's  reaction  discovered  in  IH^'J, 
liy  which  carbohydrates   and  celluloses   fused  with    potash 
yield  oxalic  acid.      Hut  he  founded  upon   it   the  successful 
commercial  i)rocess  referred  to.     .Inst  about  this  period,  too, 
the  manufacture  of  "solid   caustic  soda  was  commenced  and 
successfully  prosecuted.     The  record  now  brings  us   to  the 
year  1858,  when  I'erkin  <liseovered   mauve,  which  he  pre- 
l>arcd  from  commercial  aniline,  using  as  his  oxidising  agent 
potassium  bicliromate.     In  conjunction  with  Caro,  who  was 
engaged  as   chemist  about   the  years   1860  to   1861,   Dale 
now    endeavoured    to    find   an   equally   cffecti\c    oxi<lising 
agent   to  bichrome  for  preparing  mauve,   and  at  length  it 
wa.s  discovered  that  copper  sulphate,  in  conjunction   with 
alkaline    chlorides,  answered    the    purpose ;    liut   to  Dale's 
discernment    was    due    the    further    and    most     important 
retiuenieiit    of     the    process,    involved    in     the    juilicious 
addition  of    a  moderate   amount  of   alkali.      In   fact,    the 
obtainment  of  the  desired  yield  of   colour  depended  upon 
this     collateral     neutralisation     with     alkali.       A     distinct 
advantage  wus  obtained   iu   that,  along  with  a  good  yield 


of  mauve,  a  black  pigment  was  also  ])roduced,  easily 
separated  from  the  violet  colouring  matter  and  pos.sessing  a 
special  value  of  its  own.  Tlu'  fornnition  of  this  black  colour 
is  all  the  more  interesting  ina^nnu-h  as  it  niav  be  said  to 
have  led  to  the  discovery  of  aniline-black  by  Lightfoot,  to 
whom  the  reaction  hiul  become  known. 

In  the  meantime,  ('.  .V.  Marlins  had  been  engaged  as 
chemist  at  the  Warrington  works,  aiul  came  there  from 
llofimiim,  iu  whose  laboratory  he  had  acquired  a  soiuid 
Iheoretical  knowledge  of  the  then  recently  discovered 
aronuitic  bases  such  as  phenylene  diamiiK-,  dimethylaniline, 
&c.  He  was  at  once  set  to  work  by  Dale  with  the  object 
of  preparing  new  colours  from  such  aromatic  bases,  through 
the  meilinm  of  nitrons  acid  obtaiiuil  from  nitrite  of 
soda. 

From  this  course  of  experiments  directly  sprang  the 
maimfactine  of  Manchester  brown  ("  Hismarck  brown  "), 
and  Manclu'ster  yellow  ("  Martins  yellow  "). 

The  patent  f(H-the  Manchester  yellow  was  taken  out  in  the 
joint  names  of  Dale,  Caro  and  Martins  (Kng.  Pat.  278.^) 
of  1864).  Ordiiauy  Aniline  yellow  or  amido-a/.obenzene 
("  Fast  yellow ")  was  next  jilaced  in  the  market.  The 
indidine  group,  so  named  in  the  patent  taken  out  by  Dale 
and  Caro  (Kng.  I'at.  3;i07  of  18li:i)  was  discovered  about 
this  period.  Somewhat  before  this  date,  .lohn  Dale  had 
commenced  the  mamifacture  of  picric  acid,  first  from 
.\ustralian  gum,  and  later  on  more  advantageously  from 
commercial  carbolic  acid. 

Then  foHowcd  the  maiuifactnre  of  aurin,  which  was  also 
connnenccd  about  this  jicriod.  .John  Dale's  youngest  son, 
H.  S.  Dale,  was  now  set  to  work  by  his  fatiier  \ipon  the 
aurin  process,  which  he  completed,  and  in  conjunction  witli 
Schorlemmer,  wrouglit  out  the  theoretical  development  of 
tlie  subject,  and  with  Schorlemmer  succeeded  in  convert- 
ing aurin  into  pararosaniline,  thus  establishing  it  as  a  triphe- 
nylmethane  derivative  (this  .Journal,  1885,  476).  Further 
aniline  colours  were  later  on  juvpared  in  Dale's  laboratcu'v, 
and  afterwards  mamifactured  in  the  works.  Among  the 
names  of  those  noted  chemists  who  ^\■ere  engaged  in  Dale's 
laboratory  were  those  of  Caro,  ilartius,  Schad,  Leomirdt, 
and  Koepp. 

There  were  some  novel  and  original  processes  devised  and 
carried  out  during  this  period  of  great  acti\ity,  which  it  may 
be  interesting  to  notice.  First  and  foremost  amongst  these 
was  the  use  of  the  caustic  soda  and  potash  boiler,  iu  which 
the  evaporated  water  was  utilised  as  steam,  and  consequently 
the  fuel  used  in  the  evaporation  was  rendered  more  efficient, 
(he  steam  being  used  for  driving  engines,  whilst  by  the  aiil 
of  this  steam  under  pressure,  the  concentrated  caustic  liquors 
were  at  length,  or  when  desired,  forced  over  into  a  caustic 
pot,  and  there  finished  in  the  usual  way.  Tliis  method  of 
"cirking  was  modified  later  on,  to  the  still  greater  economy 
of  fuel,  b)-  the  addition  of  vacuum  apparatus,  at  the 
suggestion  of  Dale's  youngest  sou. 

A  similar  jirocess  and  apparatus  were  subsequently  used 
for  the  boiling  down  and  recovery  of  esparto  liquors  bv 
I!.  S.Dale.  i-  i  j 

Hut  not  only  was  the  mind  of  Dale  fertile  and  resourceful 
as  regards  manufacturing  methods,  but  his  ardent  study  of 
the  pure  science  now  stood  him  iu  good  stead  as  regards 
analytical  and  valuation  methods,  and  it  is  a  fact  that  he 
mainly  devised  his  own  analytical  processes,  i'or  example, 
the  method  for  estimating  tin  with  potassium  bichromate 
was  his, as  was  also  that  for  determining  indigo  by  reduction 
with  copperas  and  lime,  a  vessel  of  water  being  connected 
with  the  closed  vessel  containing  the  reducing  solution. 
As  soon  as  the  reduction  was  perfect  (a  siphon  tube  with 
tap  connecting  water  vessel  and  reduced  indigo  solution) 
the  tap  was  opened,  and  the  volume  of  water  sucked 
in  corresponding  to  that  of  the  oxygen  absorbed,  gave 
the  data  for  calculating  the  weight  of  indigo  present  in 
the  sample.  It  is  believed  that  this  method  is  now  ]mb- 
lishcd  for  the  first  time.  Another  remarkably  ingenious 
])rocess  was  that  devised  by  Dale  as  a  ra]jid  means  of 
estimating  in  a  quantity  of  the  mixed  alkalis,  potash  and 
soda,  the  amount  of  either.  Each  estimation  only-  occupied 
half  an  hour.     It  was  u  volumetric  method  and  was  accurate 
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to  half  a  per  cent.  Standard  solutions  of  potash  and 
soda  were  prepared.  The  mixture  of  the  alkalis  was 
taken  and  to  it  was  first  added  a  solution  of  tartaric 
acid  to  the  ])oint  of  neutralisation,  and  then  just  as 
much  again  for  tlie  production  of  bitartrate.  The  hi- 
tartrate  of  potassium  being  insoluble  in  a  solution  of 
bitartrate  of  soda  of  about  6'  Tw.,  was  fully  precipitated. 
filtration  fi-om  the  crystalline  potassium  salt  now  rapidly 
followed,  and  the  precipitate  was  lightly  washed  with  water, 
and  both  filtrate  and  precipitate  were  then  separately  treated 
with  the  respectixc  solutions  of  known  strength  of  potash 
and  soda,  whereby  was  alkalimetrically  determined  the 
excess  acidity  due  to  the  bitartrates,  and  hence  the  amounts 
of  the  alkalis  themselves  present.  R.  S.  Pale  then  modified 
his  father's  process,  so  as  to  render  it  available  for  mixtures 
of  the  chlorides  and  sulphates  of  the  mixed  alkalis  respec- 
tively. These  may  serve  as  a  few  examples  of  many 
ingenious  and  highly  useful  commercial  assay  methods 
devised  by  Dale.  During  the  last  four  or  five  years 
Mr.  Dale's  health  had  been  failing,  but  his  interest  in 
the  later  de\elopments  of  all  branches  of  chemical  industry 
had  never  flagged  in  spite  of  this.  His  loss  will  be 
gratly  felt  in  the  business  with  the  interests  of  which 
he  has  been  so  long  intimately  connected.  Very  few 
chemists  connected  with  the  papermaking,  calico  printing 
and  textile  industries  failed  to  apply  at  one  time  or  another 
to  him  for  counsel  and  advice,  and  never  failed  to  obtain  the 
assistance  they  desired.  He  dieil  May  31st,  18S9,  and 
thus  another  of  those  great  lights  of  former  days,  which 
have  contributed  to  render  lu.-itrous  the  name  of  the  Literary 
and  Philosophical  Society  of  JIauchester,  is  removed,  and 
we  may  truly  say  that  whilst  Joule  stands  pre-eminent  in 
phvsical  research,  and  Dalton  in  chemical  theory,  that  .John 
Dale,  Dalton's  pupil,  takes  rank  as  a  typical  representative 
of  the  successful  application  of  chemical  science  to  chemical 
industry. — AV.  S. 


GASTOX  PLAXTfi. 

M.  G.4STOX  Plaxtk  commenced  his  scientific  life  as  labora- 
tory assistant  to  Ed.  Becquerel.  Later,  he  became  chemist 
to  "the  firm  of  C'hristofle  et  Cie.  The  study  of  galvanic 
polarisation,  commenced  in  the  laboratory  of  Becquerel,  led 
to  the  publication  of  a  series  of  papers  since  issued  in  a 
collected  form.  These  "  Eecherchcs  sur  I'EIectricite  "  deal 
mainly  with  the  development  of  storage  batteries,  with  which 
the  name  of  Plante  must  always  be  associated.  He  died  at 
Paris,  at  the  age  of  55,  on  the  24th  of  May  last.  To  the 
Academy  of  Sciences  he  has  be(pieathed  a  sum  of  money 
sufficient  for  the  establishment  of  a  prize  of  3,000  francs, 
which  will  be  awarded  every  second  year  to  some  dis- 
tinsruished  P'rench  electrician.  His  house  and  large  gardens 
at  Bellevue,  near  Paris,  he  has  left  as  a  place  of  retreat  for 
indigent  savants. — W.  W.  H.  G. 


journal  antj  pattnt*  iLitrratuif. 


I.-aENEEAL  PLANT,  APPARATUS,  AND 
MACHINEEY. 

PATENTS. 

fmjirni'emculs  in  (Centrifugal  Fluid  Separating  Machines. 
\V.  Bergh,  London.  Eug.  Pat.  4698,  ilarch  27,  188S.  6d. 
The  improvements  described  in  this  specification  refer  more 
particularly  to  the  suspension  of  the  separator  dnnn  and  its 

*  Any  of  these  specifications  may  be  obtained  by  post,  by 
remitting  the  cost  price,  plus  postafse,  to  Mr.  H.  Eeuder  Lack, 
Comptroller  of  the  Patent  OtBce,  Southampton  Buiklin^s,  Chancery 
Lane,  London,  'W'.C.  The  amount  of  postage  may  be  calculated  as 
follows:—  ,     ,  ,  , 

If  the  price  does  not  exceed  8a id. 

Above  Srf.,  and  not  esceeding  Is.  fief Id. 

„      U.6d.,     „  „         is.4d \id. 

.,      is.  id.,     „  „         Hs.id -M. 


carrying  spindle.  The  bottom  of  the  spindle  is  fitted  with 
a  cone  centre  which  runs  on  a  hard  bearing  in  an  adjustable 
footstep  carried  on  the  bedplate  of  the  machine  ;  the  usual 
method  in  such  machines  is  to  carry  the  entire  weight  of 
this  revolving  portion  from  the  upj)er  bearing  by  means  of 
a  coUar  or  similar  device.  The  friction  due  to  the  ordinary 
method  is  hence  eliminated,  and  the  machine  is  practically 
frictionless. — C.  C.  H. 


Improeement.i  in  Means  for  E-rpelling  Liquid  from  and 
Compressing  Sewage  Sludge  and  other  .Semi-Fluitl  or 
Plastic  Substances.  J.  Price,  London.  Eng.  Pat.  8491, 
June  9,  1888.     6rf. 

See  under  XVIII.  B.,  page  563. 


An  Improeed  Method  of  Straining  or  Filtering  Fluids,  and 
Apparatus  therefor.  J.  G.  Lorrain,  London.  Eng.  Pat. 
9667,  July  3,  188"8.  6rf. 
In  Eng.  Pat.  G813  of  1886  (this  Journal,  1887,  501),  the 
inventor  described  a  form  of  filtering  medium  consisting  of  a 
number  of  spheres  of  elastic  material  resting  on  each  other, 
the  interstices  between  the  points  of  contact  of  the  spheres 
foi-ming  the  filtering  spaces.  These  could,  of  course,  be 
rendered  smaller  and  hence  a  finer  degree  of  filtration 
secured  by  compressing  the  spheres  so  as  to  diminish  the 
size  of  the  spaces  or  interstices.  In  the  present  instance 
the  patentee  proposes  to  apply  the  same  media  to  centrifugal 
machines.  The  higher  the  speed  the  greater  the  compression 
of  the  spheres  and  the  finer  the  degree  of  filtration,  and  vice 
versa.  The  degree  and  rate  of  filtration  is  thus  dependent 
entirely  upon  the  speed  of  rotation. — C.  C.  H. 


Improeement.t  in  or  relating  to  Lids  for  Drums  and  other 
Vessels  and  for  Holes  in  Sheet-Metal  Articles.  J.  John- 
son and  K.  G.  Brook,  .St.  Helens.  Eng.  Pat.  10,526, 
July  20,  1888.     Sd. 

This  invention  has  for  its  special  object  the  sealing  of  holes 
in  vessels  containing  "  caustic,  grease,  oil,"  or  other  matter, 
but  can  be  applied  to  fixing  lids  over  holes  in  any  descrip- 
tion of  sheet-iron  vessel.  The  lid  has  three  projections  on 
its  inner  face,  two  of  them  being  plain,  and  secured  to  the 
lid.  The  third  is  placed  diametrically  opposite  to  them,  and 
is  moveable  in  dovetailed  guides,  or  cheeks  seciu'cd  to  or 
made  solid  \vith  the  lid.  This  moveable  projection  (or 
button)  can  be  moved  externally,  either  by  a  bar  or  key 
working  in  a  slot,  or  other  means.  In  fixing  the  lid,  it  is 
placed  over  the  hole,  and  the  fixed  projections  being  forced 
imder  the  rim,  the  moveable  projection  is  then  shifted  until 
it  presses  against  the  rim  and  secures  the  lid.— E.  S. 


Improvements  in  Apparatus  for  Evaporating,  Concen- 
trating, and  Distilling  Liquids.  W.  K.  Watson  and 
R.  A.  Robertson,  Glasgow.  Eng.  Pat.  11,485,  August  9, 
1888.  Is.  3d. 
This  invention  is  for  improved  apparatus  acting  on  the 
same  principle  as  that  described  by  Yarvan,  Eng.  Pats. 
14,162,  of  1886,  and  213  of  1888  (this"  Journal,  1887,  39, 
and  1888,  313).  The  improvements  consist  principally 
in  the  iirrangement  of  the  pipes  by  constructing  them 
in  a  manner  to  pi'o\ide  for  both  the  entry  and  dis- 
charge of  the  liquid  under  treatment  at  the  same  end  of 
the  apparatus.  This  enables  the  sets  of  tubes  or  coils  being 
fixed  to  the  shell  or  casing  at  one  end  only,  allowing  the 
other  end  of  the  tubes  to  freely  expand  and  contract.  It 
also  admits  of  the  whole  series  of  tubes  being  readily  with- 
drawn, whilst  it  obviates  the  necessity  of  external  pipe 
connexions  between  the  several  concentrating  vessels.  The 
improvements  are  applicable  to  single-effect  as  well  as  to 
multiple-effect  apparatus.  The  specification  is  accompanied 
with  five  sheets  of  drawings. — B. 


J.iiy3i,i883.j       THE  JOURNAIi  OF  THE  SOCIETY  OP  CHEMICAL  INDUSTRY. 


681 


Imi>roi'emeHl!i    in   Appariihia  for   Ei'Hporathiy,    Coiieeii- 

/ni/ini/,    iiikI    Distillinti    Liiiuiih.     W.    K.    \\';iImiii   anil 

K.  A.  itolHitMHi,  liliisffow.     Kiif;.  I'al.  17,H0'J,  DitiiiiluT t>, 

188K.     «./. 

TiiK  invfiitors  lirrr   pn^post'  another   iinprovonu'iit  in  uppa- 

niliK   iif  tlii*   I'lass,  l>y  iisin^   ilmiliU'   tulu's,  one  within    the 

iilhcr,  havinj:  ii  ifninil  anil  an  aiunihir  passage  In'twecn  their 

sides.     The  liipiiil   is  Uil   into   the  anniihis   ami   the  lieated 

vnponr  or  steam   tlironf;h  tin'  eentre   part.     The  tnhes   are 

IfroupiMt  in  series,  anil  hiitli  liipiiil  anil  vapour  pass   tliroui;h 

them  in  a  constant  stream    refjulateil   In  shdes  and    valves, 

Hliil   the  operation   may  he  eompleteil   in  one  or  more  series 

of  tubes  uccording  as  siiij;le  or  nmlliple  effect  is  desired. — B. 


impriivemcnts  in  and  rrltitini/  to  Ammoniti  KiKjliirs  and  to 
Appnrtilus  (\nincfted  tfifmrith.  .1.  H.  C'amphell,  New 
York,  l'.S..V.  Kn^.  I'at.  ;!87;!,  Maicli  .">,  IS«'.t.  Hd. 
.Vqi'.v  amnioniie  is  placed  in  u  boiler  to  which  lieat  is  applied 
to  liberate  the  ammonia  jpis  held  in  solution  by  the  water. 
The  amnioniacal  pas  tlien  passes  to  and  operates  the 
engine,  and  the  exhaust  pas  re-saturates  partially  spent 
aqua  nmmoniie  (previously  drawn  from  the  boiler)  before 
it  is  returned  to  the  boiler.  This  saturation  is  elTecteil  l)y 
coolinjr  the  partially  spent  aipui  ammonia'  and  brinpiiifr  it 
into  contact  with  the  exhaust  annnonia  pas  or  va]iour  which 
it  absorbs,  increasinp  tlie  depree  of  saturation  of  the 
iinimonia  solution,  which  is  then  returned  to  the  boiler 
for  the  repetition  of  the  operation.  The  improventeiits 
comprised  in  this  specitication  consist  in  the  methods  and 
apparatus  (1)  for  fully  re-saiuratinp  the  weak  ammoniacal 
.solution  used  by  iliffusinp  it  in  the  form  of  spray  throuph 
the  exhaust  vapour  front  the  cylinder.  This  is  accom- 
plished Im'  subjectinp  it  and  the  unaltMirbed  vapour  ti^ 
further  steps  of  absor]ition,  and  in  ilisseniinatinp  the  heat 
set  free  at  each  step  by  means  of  u  coolinp  fluid.  (2)  In 
drawing  oft  any  vapom'  in  excess  of  saturation  of  the 
sprayinp  fluid  after  the  fluid  has  been  used  for  absorbinp 
the  exhaust  vapour,  enforcinp  tinal  absorption  by  pressure. 
(S)  In  controlliup  any  excess  of  pressure  in  the  boiler 
without  wasting  any  of  the  ammonia  contained  in  it. 
(-1)  Workinp  a  secondary  engine  in  conjunction  witli  the 
main  eiigini-,  botli  using  the  same  absorbing  ai)paratus. 
(.j)  Lubricating  the  cylinder  and  valves  of  the  steam  chest 
l)y  injecting  ammonia-solution  under  "  boiler  pressure  "  from 
the  boiler,  (6)  Preventing  foreign  matter  from  passing 
from  the  boiler  to  the  absorbing  jet  by  means  of  a  suitable 
strainer  iti  the  connecting  pipe.  The  patentee  makes  16 
claims. — K.  S. 

Improrcmciit.f  in  TiavcUing  Platforms,  Hedx,  or  Trucks 
for  Kilns  or  Ovens  for  Drying,  Ihtrning,  liiihing,  and 
similar  Operations.  J.  C.  Fellner  and  C.  Ziepler, 
Itockenheini,  Germany.  Eng.  I'at.  6938,  April  25, 
1889.  Urf. 
I.\  this  invention  the  difticulties  attending  the  proper 
lubrication  of  the  platform  wheels,  owing  to  the  high 
temperature  to  which  the  lubricating  material  is  exposed, 
are  obviated  by  constructing  the  travelling  platform  in 
such  a  way  that  the  friction  of  rollers  is  substituted  for 
that  of  bearing-axles;  while  at  the  same  time,  the  con- 
cussion of  the  sepai-ate  sections  is  avoided,  and  the  use 
of  buffing  apparatus  is  greatly  reduced.  For  this  ]>ur])osc 
the  travelling  platform  is  carried  on  two  sets  of  paired, 
flanged  wheels  and  rollers  of  different  diameters,  fixed  on 
the  same  axle,  and  arranged  on  an  endless  chain  and 
running  on  rails.  The  smaller  (or  outer)  .set  only  runs 
on  the  railway,  the  larger  (or  inner  set)  merely  supporting 
the  travelling  platform,  each  platform  having  rails  on  the 
under  side  con-esponding  to  the  gauge  of  tin-  larger  wheels, 
on  which  they  rest.  l!y  duly  proportioning  the  diameters 
of  the  two  sets  of  wheels,  the  advance  of  the  platform  nuiy 
Ik-  made  to  bear  any  desired  proportion  to  that  of  the 
rollers.  As  all  the  sections  of  the  platform  necessarily 
move  Biniultaneously,  further  aiTangements  are  made  for 
effecting  their  removal  and  introduction,  from  or  to  the 
kiln,  indeiK-ndeiitly  of  each  other.  Full  details  are  shown 
in  the  three  drawings  attached  to  the  specification.  The 
inventions  are  protected  by  four  claims. — E.  S. 


II.-FUEL,  GAS.  AND  LIGHT. 

.-!    /iiipitl    Mi'thod  for  the  K.ramination  of  Fire-Plaves. 
(i.  Lunge.     Zeits.  f.  angew.  ('hem.  188'.^  2-10 — 212. 

F.  FiscHKii  has  made  an  examination  of  tire-places  and 
of  the  methods  forjudging  of  their  etfieiency.  Theoretically 
I'"iseher's  method  is  m()st  accurate,  but  in  ju*aetiee  it  entails 
too  much  work  aial  requires  too  much  time.  Lungi'  thinks 
that  the  same  end  can  be  obtained  by  a  simiile  determinalion 
of  the  carbonic  acid  in  the  fire-gases  and  their  temperature. 
Whatever  the  composition  of  the  coal  or  coke  used  as  fuel, 
1  kilo,  of  carbon  forms  1  •  8.)  I  cubic  metres  of  carbonic  acid  at 
tt '  ('.  and  7()()  mm.  jiressure.  The  determination  of  carbonic 
acid  in  the  fire-gases  shows  the  amount  of  oxygen  ami 
nitrogen  mixed  with  it,  or  if  n  yolnme  per  cent,  be  the 
amount  of  carbonic  acid,  then  100  —  n  represents  the 
volunu'  per  cent,  of  oxygen  phis  nitrogen,  or — 

100  —  n 

tor  1  kilo,  of  carbon  =  1  ■  854  —cubic  metres  of 
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O  and  N. 
If  f  =  temperature  of  fire-gases  ;  I  =  ti'injierature  of  air; 
('  =  specific  heat  of  1  cubic  metre  of  CO.,  (up  to  150^  C.  = 
0-41,  1.50'— 200°  C.  =  0-4:i,  200°— 250"'('.  =  0-44,  250°— 
:iOO°  C.  =  0-45,  ;)00°— :!50°  ('.  =  0-40)  ;  and  c'  =  specific 
heat  of  1  cubic  metre  of  ()  or  N  (about  O'lil),  then  the  loss 
of  heat  in  fire-gases  for  each  kilo,  of  c;irbon  burnt,  expressed 
in  calories,  is  L  H  (loss  of  heat)  =  1-854  (<'  —  t)  c  -\-  1-854 

100  -  n 
(<'  -  0     -    ^ c".     The   calorific    value   of    1    kilo,   of 

carbon  is  equal  to  8,080  calories,  coiiscqueutly  the  formula 
100  L  H  .     . 
u  yg(^  indicates  the  percentage  of  loss  of  heat   by   the 

tire-gases.  An  example  will  best  illustrate  the  mode  of 
a|)plyiiig  the  formula.  On  examining  the  fire-gases  from 
a  small  stove  it  was  found,  in  the  morning,  that  they  con- 
tained 7-8  per  cent,  of  CO;,  and  their  temperature  was 
221  C.  The  temperature  of  the  air  was  6°  C.  In  the 
afternoon  the  carbonic  acid  gradually  decreased  from  5'1 
to  2-8  per  cent,  of  CO.,,  on  an  average,  to  3' 7  per  cent,  of 
C< )..,  with  a  temperature  of  the  gases  at  178°  C,  the  tem- 
perature of  the  air  being  8°  C. 

For  the  work  of  the  morning  the  loss  of  heat  amounted 
to:— 

L    H  =  1-854    (221  -  6)   x   0-43  +   1'854    (221  -  G) 
100  -  7-8 

ijTa ■   X    0'31   =   1,G35     calorics    or    percentage    of 

^   „       100  X  1,635 

For  the  work  of  the  afternoon  the  loss  of  heat  amounted 
to:— 

L   H  =  1-854     (178  -  8)   X   0-43  +  1-854     (178  -  S) 
100  -3-7 
gTj X  0-31  =  2,676  calorics  or  percentage  of  L  H  = 

100  X  2,676 

^8,080       =33-1  per  cent.-S.H. 


Firing  willi  Liquid  Fuel.     I.  Loew .      Dingl.  Polyt.  ,J.  272 
364—375.  ■  ' 

TiiK  luithor  points  out  that  the  employment  of  liciuiil  fuel 
dates  from  the  early  :iges  (440  to  441  B.C.).  It  is  only 
within  comparati\ely  recent  years  that  any  appreciable 
advance  has  been  made  in  rendering  it  capable  of  taking 
the  place  of  solid  fuel,  and  for  ob\ious  reasons  it  is  in 
.\meriea  and  Kussia  that  the  most  favourable  results  luive 
been  obtained.  Crude  petroleum  is  unsiiited  for  the  purpose 
of  fuel  owing  to  its  low  flashing  point.  In  the  Caucasus 
the  raw  product  is  first  exposed  two  or  three  days  to 
ii  gentle  heat,  which  remoyes  the  dangerous  and  more 
volatile  portions  of  the  oil.  This  is,  moreover,  advisable, 
since  the  thinner  the  oil  the  greater  the  amount  of  fuel 
used  up  for  ii  given  calorific  effect ;  also  the  flame  produced 
is  \ery  long. 

Petroleum  resiflues  arc  very  suitable  for  fuel,  and  arc 
used  almost  exclusively  for  that  putpose  on  steamers  of 
the  Caspian  and  Black  Sea. 
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Residues  from  the  distillation  of  lubricating  oils,  being 
very  cheap,  are  employed  as  fuel,  and  the  same  applies  to 
shale  oil. 

( )n  the  avcrafie  1  kilo,  of  petroleum  can  evaporate 
18*75  kilns,  nf  water  when  burnt  under  suitable  conditions, 
whereas  1  kilo,  of  coal  will  only  e\aporate  7  kilos. 

Kxperinients  were  further  made  with  crude  creosote,  oil- 
jjas,  tar,  and  resinous  products,  with  a  view  to  determining 
their  value  as  fuel.  They  all  burn  well  when  certain 
precautions  are  taken.  Paraffin  oil  being  too  expensive 
for  industrial  purposes,  was  not  included  in  the  following 
experiments,  which  serve  to  show  the  relative  amciunt  of 
various  fuels  necessary  to  distil  a  certain  quantity  of  oil. 
In  this  case  the  relative  amoimts  of  fuel  consumed  were : — 


Brown 
Coal. 


Coal. 


Crude 
Creosote. 


Gas  Tar. 


CostiuK 


Kilos. 
800 


Marks. 
3-6 


Klilos. 


Marks. 
6S)3 


Kilos. 

2SI8 


Marks. 
3-9(i 


Kilos. 
230 


Marks. 
e-90 


Kesinous  products  from  tar  and  oil  are  not  ad\antageously 
burnt  alone,  since  they  fetch  a  better  price  as  asphalt,  &c. 

The  author  describes  the  spray-apparatus  employed  in 
these  trials,  for  the  details  of  which  the  original  paper  must 
be  referred  to.  It  is  stated  that  the  evaporating  power  of 
liquid  fuel  is  greater  than  with  solid  fuel. 


Regarding  the  quantity  of  heat  that  can  actually  be 
utilised,  this  oidy  amounts  to  80  per  cent,  of  that  represented 
by  the  evaporating  power,  with  solid  fuel,  20  per  cent,  being 
lost.  This  is  due  to  the  loss  of  heat  with  solid  fuel,  being 
four  times  greater  than  with  liquid  fuel.  (_'omi)lete  com- 
bustion of  solid  fuel  is  only  attained  at  the  cost  of  the 
developed  heat,  since  the  excess  of  air  necessary  exerts  a 
cooling  effect.  On  the  other  hand,  with  good  spra_\'  firing 
of  liquid  fuel,  no  excess  of  air  is  required  for  complete 
cond)usti(in,  and  the  chimney  emits  nothing  but  the  iirodncts 
of  combustion. 

-Vgain,  the  effective  power  of  a  boiler  is  far  higher  when 
heated  with  liquid  rather  than  with  solid  fuel,  the  relative 
values  being  from  0- j — 0-62  for  the  fi>rmer  to  0-8  for  the 
latter.  Formulie  are  given  for  calculating  the  size  of  a 
spray-apparatus  reqiiired  for  firing  a  boiler  where  the 
quantity  of  coal  consumed  by  the  same  is  known. — A.  U. 


Uimwoii  Gas. 


E.  Schilling 
424- 


J.  fiir  Gasbeleucht., 
-432. 


1889, 


A  XKW  application  of  Dowson  gas  is  its  use  in  Schwabing  to 
work  a  gas  motor  of  60  horse-power  for  the  electric  lighting 
of  the  streets.  It  is  used  in  the  gas  industry  under  the 
name  of  "  generator  water-gas  "  for  "  half  water-gas  "  for 
heating  retoi-t  ovens. 

The  following  are  analyses  of  gases  made  b\  passing  a 
current  of  air  and  aqueous  vapour  thi'ough  a  thick  la\er  of 
red-hot  carbonaceous  matter  : — 


3Iuiiich 

lUuminatinf; 

Gas. 


Carbonic  acid 

Carbonic  o.xide 

Hydrvigen  

Marsh  gas 

Heavy  hydrocarbons. . 
Nitrogen 


Vol.  proc, 
l-(i 

30-7 
4-7 
3-8 


Generator 

Gas  from 

Coke. 


Vol.  proc. 
43 

25-7 

Traces. 


3. 
Generator  Water-Gas. 


100  0 


(a)  Normal. 


\u].  proc, 
8-8 

23-2 

12  7 


(6.)  E.xcess 
of  Water 
Vapour. 


Vol.  proc. 
Hi 

V.r'.i 


Dowson  Gas. 


Vol.  proc. 
6-0 

23-0 

17-0 

2'u 


Water-Gas. 


Vol.  proc. 
2-7 

43-S 

40-2 

0-3 


6. 

.\  Mixture 
of  1  cb.ni. 
Water-Gas 
and  4  cb.ln. 
Generator 
Gas. 


Vol.  proc. 
2-2 

30 '8 

11-3 


lOiro 


100-0 


From  the  above  analyses  the  equivalent  of  heat  of  these 
gases  is  easily  calculated.  The  heat  equivalents  are  given 
in  the  following  table,  and  it  must  be  noted   that  for  the 


hydrogen  constituents  the  heat  of  combustion  is  calculated 

not  as  liquid  water,  but  as  aqueous  vapour. 


Heat  equivalent 

OF    1    CB.M. 

1. 

Munich 

Illuniinatini; 

Gas. 

•2^ 

Generator 

Gas  from 

Coke. 

3. 
Genei-ator  Water-Gas. 

4. 
Dowson  Gas. 

5. 

Water-Gas. 

6. 

Mixture 

(a.)  Normal. 

(i.)  Water-Gas 
Excess. 

Water-Gas 
and  4  cb.m.  of 
Generator-Gas. 

Carbonic  oxide 

Cal.                      Cal.                     Cal. 
2S9           '            773           '            089 

Cal.           i           Cal.           1           Cal. 
481                           «92            '           l,31(i 

528            1              431                        1,303 

170                       2(W 

Cal. 
92B 

297 

2,604 
1,170 

1 
1 

Heavy  hydrocarbons. . 

•• 

5,379                                "77^               1             1  AOri 

1,009 

1 313            1           9  fiaj.                      1  <)*rt 

' 

From  this  table  it  is  seen  that  Dowson  gas  has  scarcely  1  For  the  production  of  Dowson  gas  a  small  boiler  with 
the  fourth  part  of  the  heating  power  that  illuminating  gas  double  walls  is  used  and  steam  is  generated  continuously 
has.  I    from  it  and  superheated  in  the  fiiu-box ;  this  is  introduced 
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at  the  same  time  with  tho  necessary  quantity  of  air  for 
I'omtmstion  under  the  prid  of  n  <rcnemtor.  The  gcnemtor 
shaft  i<  filliKl  with  iiiithracik'  and  is  provided  with  ii  vulve 
amiiiKement  to  prevent  esenpe  of  pis  when  tho  fuel  is 
mlded.  The  prooeduiv  is  then  hke  that  for  the  pivpiinilioii 
of  wulef-fT.is.  A  part  of  the  uiithraeile  is  lirst  burnt  lo 
earhonie  acid.  The  temperature  must  be  snftieient  to  cause 
tho  rtKlnclion  of  this  euibonie  aeid  to  eaibonie  oxiile,  as 
Hell  us  to  ileeompose  the  water,  thus  foiniin;;  liydrojren. 
The  use  of  anthracite  is  necessary  to  pniduee  a  j;as  wliieli 
bv  its  con<h'nsntion  shall  <;ive  the  least  possible  amount  of 
tarry  matter.  It  is  also  necessary  that  the  supply  of  air 
anil  vapour  umUr  the  f;rid  shall  lie  as  regular  as  possible. 
Coke  cannot  be  used  on  account  of  the  large  quantity  of 
ash  it  leaves.  The  fienerator  has  in  its  upper  ])art  an  I'xit 
tube  which  is  separjited  iu  two  palls  by  a  stop-cock  arrange- 
ment. One  is  for  the  escape  of  the  less  valuable  pas 
produced  at  first.  The  other  leads  the  normal  pas  into 
a  scrubber  aniinpement,  which  is  divided  into  two  parts. 
One  in  which  the  pas  rises  is  tilled  with  coke,  over  which 
runs  a  stivani  of  water.  The  other  contains  dry  coke. 
The  pis  poes  from  here  into  a  rcccl\cr.  One  man  is 
sufficient  to  work  the  little  boiler,  the  penenitor,  and  the 
pas  motor.  The  fiUinp  up  of  the  peiierator  .shaft  must  be 
done  ivpularly,  since  the  repularity  of  conipositii)ii  of  the 
pas  is  intluenecd  by  the  heipht  of  the  pile  of  combustible 
matter. 

The  Dowson  pas  apparatus  is  used  in  many  jdaces  in 
Germany,  while  the  water-pas  apparatus  has  very  limited 
application.  The  latter  is  produced  first  by  passinp  air  and 
then  aqueous  vapoiu"  throuph  the  penerator ;  thus  a  mixture 
of  penerator  and  water-pas  is  formed  wliieh  does  not  differ 
much  in  composition  from  Dowson  pas,  but  the  preparation 
of  which  is  more  complicated  and  expensive. 

One  disadvantapc  of  Dowson  pas  is  the  larpe  amount  of 
carbonic  oxide  it  contains,  which  amounts  to  about  211  per 
cent.,  almost  2j  times  as  much  as  in  illumiuatinp  gas,  in 
consequence  of  which  it  is  about  three  times  as  poisonous. 

—A.  .r.  S. 


PATENTS. 


Superheating   Steam,  and  Malting  Heating   and    lUumi- 

naliny  Gas.     15.   Hunt,   London.     From  T.  .S.  C.  I>owe, 

MorrLstowu,   U.S.A.,  and  G.  S.   Dwipht,   Jlount   Clare, 

T'.S.A.   Eng.  Pat.  173,  Jan.  14,  1878.    (2nd  Edition.)  llti. 

Throt  OH  a  bed  of  fuel  in  a  penerator  of  the  usual  type  hot 

air  ami  superheated  steam  are  blown  alternately.    While  the 

former  bUist  is  on,  thepaseons  products  evolved  are  taken  to 

a  chamber  where  they  enter  into  combustion  with  a  further 

supply  of  heateil  air  here  admitted,  and  whence  they  pass 

throuph  a  stack  situated  over  the  combustion  chamber  and 

packed  with  loose  brickwork.     Preferably  two  such  stacks 

and  chaml)ers   are  attached  to  each  generator.     When  the 

air  blast  has  raised  the  fuel  to  incandescence,  and  the  stacks 


are  also  intensely  hot,  the  air  supply  is  cut  off,  and  steam, 
superheated  by  travcrsinp  one  of  the  stacks,  is  admitted  in 
its  place.  The  water-pas  now  produced  is  tixed  by  passinp 
ihi'ouph  the  second  lieatinp  stack,  after  leaving  which  its 
-ensible  heat  may  be  utilised  for  steam  raising  or  other 
purposes.  When  illuminating  gas  is  ici|uired.  petroleum  or 
other  suitable  liydrocarlion  is  adniilted  at  tlu'  to|i  ol  the 
generator,  where  it  becomes  \aporised,  and,  mingling  with 
the  water-pas,  is  rendered  peimanent  in  the  stack  or  fixing 
chamber.  The  specification  is  accompanied  by  three  sheets 
of  <lniwings. — A.  K.  1). 


Improvements  in  Appnralnsfnr  Making  Gas.  E.  Brook  and 
.v.  Wilson,  Middlesbrough.  Eng.  Pat.  3949,  October  12, 
1876.     (4th  Edition.)     lid. 

TnK  improved  apparatus  is  a  cupola-shaped  furnace,  cither 
sqnare  or  round  in  cross  section,  and  which  maj-  be  deseribcd 
as  consisting,  vertically,  of  two  parts,  viz.,  a  cone-shaped 
retort  abo>c,  and  a  combustion  chamber  below.  This  latter 
has  a  solid  hearth  n[ion  which  the  ashes  and  clinkers  accu- 
mulate. Air  is  blown  (preferably  with  a  steam  injector) 
through  a  series  of  tuyeres  a  little  above  the  hearth,  and,  at 
the  level  of  the  junction  of  the  two  vertical  divisions  of  the 
apparatus,  a  series  of  lateral  holes  allow  the  escape  of  the 
pas  produced  to  an  aiiuular  space  (U'  channel  surrounding  the 
retort,  whence  it  passes  away  to  the  point  of  consumption. 
It  will  be  seen  that  by  this  ari"anpement  the  pas  leaves  the 
apparatus  as  soon  as  formed  in  tiie  hot  part  of  the  furnace, 
and  does  not  come  into  contact  with  the  cool  portion  of  the 
fuel,  fresh  supplies  of  which  are  introduced  at  the  top  of  the 
penerator  by  means  of  a  suitable  hopper.  If  preferred,  the 
air  blast  may  be  introduceil  through  a  perforated  channel  in 
the  solid  hearth  of  the  combustion  chamber. — A.  R.  D. 


Improvemenf.1  in  the  Generation  of  Waler-Gas,  and  in 
Appnrdtim  therefor.  P.  .Jensen,  London.  From  the 
Eunqvean  Water  (ias  C'onipany,  Stoekliolm.  .Sweden. 
Enp.  Pat.  4907,  November  9,  IHH'i.     (-.'nd  Edition.)     8rf. 

OxK  penerator  is  nsed  in  connexion  with  two  repenerators, 
which  are  in  turn  made  intensely  hot  by  the  combustion 
therein  of  a  portion  of  the  water-pas  jiroduced  in  the  process. 
While  one  regenerator  is  being  thus  heated,  the  other  is 
being  traversed  by  the  steam  supply,  which  is  here  so  highly 
superheated  that  it  is  said  to  be  already  largely  decomposed 
when  it  enters  the  generator,  in  the  upjier  portion  of  which 
it  meets  a  constant  shower  of  coal  dust  automatically 
thrown  iu.  .-Vftcr  passing  downwanl  through  the  mass  of 
fuel  in  the  generator,  one  part  of  the  i>suing  gas  is  con- 
ducted to  the  gasholder,  while  the  other  part  goes  to  heat 
the  I'cgenerators  as  above  mentioned.  For  the  production 
of  illuminating  gas  the  addition  of  a  suitable  hydrocarbon  is 
prescribed.  The  chief  feature  of  this  invention  is  that  by 
operating  as  above  described,  and  by  making  the  regene- 
rators sufficiently  larpe,  the  ])ro<luetion  of  water-gas  is  not 
intermittent  but  continuous,  as  the  steam  is  so  highly  heated 
in  the  regenerators  that  the  temperature  of  the  fuel  in  the 
generator  is  never  allowed  to  fall  below  the  point  most  suit- 
able for  the  required  decomposition. — A.  R.  D. 


Illuminating  by  Means  of  the  Incandescence  of  Pefraclori/ 
■Substances.  W.  H.  Spence,  London.  FromO.  Fahnehjelm, 
.Stockholm,  Sweden.  Eng.  Pat.  5646,  December  5.  isS.'i. 
(2nd  Edition.)     8(/. 

Rf;FRACTORY  oxides,  such  as  those  of  magnesium,  calcium, 
zirconium,  and  silicon  (that  of  magnesium  is  generally 
preferable)  are  mixed,  separatelj'  or  together,  with  starch  or 
gum  so  as  to  form  a  plastic  mass.  From  this,  wires,  pins, 
or  lamellae  are  formed  bv  squeezing  it  through  dies  or  by 
other  suitable  means,  and  arc  bent  while  still  soft  into  any 
desired  shape ;  they  are  then  dried  and  strongly  ignited. 
A  intmber  of  them  are  fixed  in  a  socket  of  iron  or  brass, 
preferably  of  {J  section,  by  Inserting  them  in  a  mass  of 
damp  clay  or  magnesia  filling  the  socket.  The  whole  con- 
trivance is  termed  a  "  comb."  The  sockets  may  be  straight 
or  curved,  and  provided  with  hooks  or  loops  so  that  they 
may  be  attached  to  a  support  allowing  them  to  hang  in  the 
fiame  which  is  to  render  the  wires  or  pins  incandescent. 
The  whole  is  planned  so  that  all  parts  may  be  readily 
replaced,  as  at  the  high  temperature  used  the  refractory 
material  is  slowly  volatile.  The  socket  may  be  dispensed 
with  by  making  the  wires  or  pins  iu  the  form  of  loops  so  as 
to  hang  on  a  simple  metal  wire  or  hook.  The  heating  agent 
used  is  water-gas  made  iu  the  ordinary  way,  and  burnt  from 
a  common  gas-burner,  such  as  a  fish-tail  burner. 

The  patentee  claims  the  manufacture  of  wires,  pins,  or 
lamella;  from  the  above-mentioned  refractory  oxides,  and 
the  use  of  such  oxides  in  such  forms  to  produce  light  when 
heated  by  water-gas,  "  burning  in  the  air  at  the  ordinary 
pressure  and  under  tlie  ordinary  conditions  of  the  atmo- 
sphere."— B.  B. 


Improvements  in  the  Method   of  Illuminating  Inj  Means  of 
the  Incandescence  of  liefractori/  Substances.    O.  Fahneh- 
jeUn,  Stockholm,  Sweden.   Eng.'  Pat.  7.'573,  June  22,  1885. 
(2ud  Edition.)     lid. 
Thr  patent  is  for  improvements  on  the  system  of  incan- 
descent  illumination  set  forth  in  Eng.   Pat.  5C46  of   1883 
(preceding  abstract),  aud  refers  especially  to  the  construc- 
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tion  and  arrangement  of  the  frames  for  carrying  the 
material  to  he  rendered  incandescent.  Thus  needles  of  the 
refractory  material  (which  may  he  magnesium,  calcium, 
zirconium  or  silicon  oxides,  cyanite,  kaolin,  or  quartz)  may 
he  made  with  one  end  thickened  to  fonu  a  head,  so  that  they 
may  be  supported  in  a  frame  consisting  of  a  perforated  plate 
of  metal,  porcelain,  or  other  suitahle  material.  The  frame 
or  holder  may  be  arched  or  made  star-shaped,  lound,  or 
polygonal,  and  the  bunier  beneath  it  may  he  of  similar 
design.  Rods  rising  vertically  from  lugs  at  the  side  of  the 
burner,  and  either  straight  or  curved,  serve  to  support  the 
holder  above  the  flame,  and  may  be  provided  with  a  screw 
adjustment  for  niising  and  lowenng  it.  In  place  of  rods  a 
glass  chimney,  cylindrical  or  bell-shaped,  may  be  used,  and 
the  frame  suspended  from  its  upper  end.  For  round  or 
star-shaped  burners  a  central  rod  may  lie  employed.  The 
burners  are  better  made  with  a  number  of  tine  holes  to 
allow  the  exit  of  the  water-gas,  rather  than  with  annular  or 
other  slits,  a  more  powerful  light  being  thereby  obtained. 

For  security  in  transit  of  such  "  incandescent  pieces  "  or 
"combs"  as  are  not  best  sent  with  their  refractory  needles, 
&c.  separate  from  the  frame,  a  special  packing  case  with 
grooves  to  recei\e  the  " combs  "  is  patented.  (See  also  this 
journal,  1886,  424.)— B.  B. 


Iiitproreniettts  in  the  Manufuctnre  of  Comprestied  Artificial 
Fuel.  G.Frank,  New  York,  T.S..\.  Kng.  Pat.  11,67", 
August  13,  1888.     6rf. 

About  'M  parts  by  weight  of  coal  du!.t  or  coal  in  a  granular 
condition,  and  40  of  pondered  calcined  brick  or  similar 
earthy  material,  are  mixed  with  10  parts  of  tar  or  similar 
liydrocarbou  matter,  in  a  pug-mill  heated  liy  steam,  pressed 
into  moulds  of  any  desired  shape,  allowed  to  cool  and 
harden.  For  domestic  use  the  sawdust  of  sandalwood  or 
some  other  aromatic  substance  may  be  added,  while  for 
disinfecting  piu-poses  any  suitahle  substances,  "  such  sub- 
stances being  coffee  beans,  or  anything  possessing  similar 
antiseptic  and  fragrant  elements,"  may  be  employed. — B.  B. 


poiated  by  stirring.     The  pasty  mass  is  then  formed  into 
blocks  or  cakes  (which  may  be  perforated)  and  dried. 

It  is  claimed  that  the  mineral  ingredients  cause  the  pro- 
duct to  be  coherent  though  porous,  and  improve  its  qualities 
as  a  fuel.— B.  B. 


Improvements  in  Pttrift/int/  or  Treatijty  Coal  Gas  and 
other  Gaseous  or  Liquid  Products  of  Uestructice  Dis- 
tillation, and  in  Part  applicable  in  the  Alkali  Manu- 
facture. A.  Campbell,  London,  and  \V.  Boyd,  Glasgow. 
Eng.  Pat.  10,186,  .July  1.3,  1888.      6d. 

Aftkr  separating  the  tarry  matter,  the  gas  is  passed  through 
scrubbers  down  which  is  trickling  water  containing  in 
suspension  peroxide  of  manganese,  which  reduces  the 
sulphuretted  hydrogen  and  polysulphides  to  free  sulphur. 
The  manganese  is  re-oxidi^ed  and  the  ammouiacal  liquor  is 
either  heated  so  as  to  drive  off  the  ammonia  and  carbonic 
acid  for  the  production  of  ammonium  carbonate,  or  the  gases 
may  be  passed  into  a  solution  of  manganese  sulphate, 
manganese  carbonate  being  precipitated  and  ammonium 
sulphate  produced.  The  manganese  carbonate  on  ignition 
in  air  is  converted  into  manganese  peroxide.  Or  most  of 
the  carbonic  acid  is  expelled  and  the  residual  ammoniacal 
liquor  used  for  purifying  more  of  the  gas  from  carbonic 
Acid ;  this  may  also  be  separated  by  passing  the  gas 
through  a  thin  cream  of  black-ash  waste,  the  sulphuretted 
hydrogen  liberated  being  subsequently  passed  through  the 
manganese  scrubbers.  The  manganese  is  used  over  and 
o\er  again  imfil  it  contains  a  considerable  proportion  of 
free  sulphur,  when  this  is  extracted  In  any  Miitable  method. 
The  fixed  ammonium  salt  in  the  liquor  from  the  tar  con- 
densers and  also  frcun  the  manganese  -crabbers  consists 
mainly  of  sulphocyanide,  and  this  i-  obtained  in  the 
crystalline  form  by  boiling  down  the  liquor  when  sufficiently 
concentrated. — E.  E.  B. 


Improvements  in  Artificial  Fuel.     G.  Frank,  Xew  York, 
U.S.A.     Eng.  Pat.  12,377,  August  28,  1888.     6d. 

XixETY-FivK  pounds  of  quicklime  and  5  lb.  of  gypsum  are 
mixed  with  10  galls,  of  water,  and  added  to  a  solution  con- 
taining 2  lb.  of  lead  acetate  in  5  galls,  of  water  ;  about  100  lb. 
of  some  carbonaceous  substance,  such  as  vegetable  charcoal, 
coke  or  coal,  in  powder,  is  added  to  the  mixture  and  incor- 


Manufacturing   Gas.     .T.  D. 
Eng.  Pat.  2914,  Febiiiary  19, 


Apparatus  and  Process  fin 
Averell,  Brooklvn,  l'.S..\. 
1889.     Sd. 

The  gas  here  referred  to  is  to  be  made  from  wood  and 
enriched  with  vaporiseil  oil.  The  wood  to  be  dealt  with  is 
placed  in  a  metal  cartridge  case,  having  one  end  open. 
When  filled  the  case  is  thrust  into  a  retort  ^rith  the  open 
end  to  the  rear.  Steam  introduced  at  the  back  of  the  retort 
softens  and  disintegrates  the  wood,  thus  aiding  the  distilling 
process.  The  gas  here  produced  passes  to  a  hydraulic 
main,  where  it  is  mixed  with  hydrocarbon  vapours  generated 
by  distilling  oil  in  a  separate  retort,  preferably  placed  above 
the  wood  retorts. — A.  K.  D. 


Improvements  in  the  Method  of  and  Apparatus  for  Con- 
verting .Solid  Fuel  into  Ga.ieous  Fuel.  W.  J.  Tavlor, 
Chester,  L'.S..V.     Eng.  Pat.  4807,  March  19,  1889.     Sd. 

The  main  feature  of  this  invention  consists  in  maintaining 
a  deep  bed  of  ash  below  the  incandescent  fuel  in  the  gene- 
rator. Peep-holes  are  jirovided  to  enable  this  incombustible 
layer  to  be  kept  at  a  uniform  level ;  and  to  facilitate  the 
regular  removal  of  ash  and  clinker,  the  base  of  the  generator 
is  made  to  rotate  upon  a  central  support. — A.  R.  D. 


Improvements  in  the  Trays  or  Grids  of  Gas-Purifying 
Apparatus.  C.  H.  TuinbuU,  Xew  Westminster,  Canada. 
Eng.  Pat.  5134,  March  25,  1889.     6rf. 

Thk  tray  consists  of  a  number  of  strips  of  iron,  wood, 
or  other  suitable  material  of  elliptical  cross  section,  kept 
parallel  to  and  eijuidistant  from  each  other  by  means  of 
washers,  through  which  pass  tie-rods  going  from  side  to 
side  of  the  tray.  The  strips  are  so  placed  that  the  longer 
axis  of  their  elliptical  cross  section  is  at  right  angles  to  the 
plane  of  the  tray. 

By  this  arrangement  any  absorbent  substance  carried  by 
the  tray  {e.g.,  lime  for  gas  purification)  presents  a  large  sur- 
face to  the  gases  it  is  intended  to  absorb ;  the  tray  is  also 
stiffer  than  it  would  otherwise  he.  One  of  the  uses  to  which 
it  can  be  put  is  the  removal  of  tar  from  gas  by  allowing  the 
crude  gas  to  stream  through  the  requisite  nuiuber  of  trays, 
placed  one  above  the  other,  and  kept  wet  by  a  stream  of 
water  from  the  top. — B.  B. 


Improvements  in  Apparatus  for  the  Manufacture  of  Illu- 
minating or  Heattiiq  Gases.  W.  M.  Cosh,  Baltimore, 
I'.S.A.  '  Eng.  Pat.  .i'lHl,  March  26,  1889.     8rf. 

The  improved  apparatus  consists  of  a  generator  having  on 
either  side  a  tirebrick  superheater  siu'mounting  a  combustion 
chamber.  F]ach  superheater  is  connected  both  to  the  upper 
and  lower  portions  of  the  generator,  communication  being 
controlled  by  suitable  valves.  As  will  be  seen,  the  apparatus 
may  be  used  in  a  variety  of  ways,  but  the  following  modus 
operandi  is  preferred  : — Steam  is  admitted  at  the  top  of  the 
highly-heated  superheaters,  and  after  passing  downwards 
through  these,  is  caused  to  travel  upward  through  the  mass 
of  incandescent  fuel  in  the  generator.  M'hen  the  lower 
portions  of  the  fuel  have  fallen  in  temperature  below  tlie 
point  suitable  for  decomposition,  the  course  of  the  current 
is  changed,  and  the  superheated  steam  is  caused  to  enter  the 
generator  at  the  top  and  pass  downwards  through  the  fuel. 
When  the  decomposition  again  begins  to  slacken,  steam  is 
turned  off,  and  an  air-blast  is  introduced  at  the  bottom  of 
the  generator.  The  products  of  incomplete  combustion 
passing  to  the  combustion  chambers  of  the  superheaters, 
meet  there  a  supplementary  supply  of  air,  find  their  way 
upwards  through  the  brickwork,  when  the  apparatus  is 
again  brought  to  the  temperature  necessary  for  the  decom- 
position of  steam,  ileans  are  provided  for  the  introduction 
of  naphthalene  when  an  illuminating  gas  is  required. 

—A.  R.  D. 
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Impi-orriuenl»  in  the  Manufiirlure  of  Arlijlii<il  I'lirl. 
A.  J.  Uoiilt,  I.omloii.  Kmin  H.  (i.  WVIht,  Alliiiiilr, 
I'.S.A.      y.Hji.  I'lit.  ."iliM'J,  Miiri'li  -."J.  IHH'J.     -id. 

Coal  iIii>i  or  Hii!.tr  I'oiil  i»  iniviil  with  ^.'roiuiil  oil-i'iikc,  tlir 
rr-^ultinj;  mass  motiKK'it  into  blin'ks,  Imlls,  or  otluT  snital)li' 
~h«|»'.  iiiul  iillotvi'il  to  ilrv.  Tlic  propoitions  ilc|>rM(t  on 
till'  iiatiirt'  aial  i-oiiilitioii  of  tlu'  materials.  It  is  rlaiiiu-it 
that  Ihr  oil-fake  serves  to  holil  tlie  partieles  of  eoul  tO};ether, 
to  faeilitate  their  ifriiitioii,  ami  to  vielil  inueli  heat  from  its 
own  eomlmstioii. — 11  It. 


I'ATKNT. 

Impioreini'iil.i  ill  anil  Appaialiis  fur  the  Distillation  of 
T,ir  anil  the  lihv.  V.  lAiiiiard,  Kast  Gieeiiwioh.  Kn;;. 
Pat.  7H:U,  May  17,  18HH.      Mil. 

I\  this  invention  the  distillation  is  etfeeted  in  a  contimioiis 
manner,  and,  it  is  elaimed,  more  eeonomieally  and  ertioiently 
than  hitherto.  The  patentee  eanses  the  tar  for  distillation 
to  pass  in  tilms  or  streams  of  small  dejitti  over  siirfaees 
heated  h_v  means  of  an  oilhath.  'i'o  ensure  the  effeetiial 
ncirkiiif?  of  the  still,  the  tar,  before  eiitiM-infr,  should  lie 
heated  sutfii'ii'ntly.  so  that  the  distilhilion  eoninienees  ininie- 
iliately  the  tar  is  admitted  into  the  still.  'Phi'  volatile 
pioduets  are  eolleoted  as  they  arise,  and  the  pileli  passes  off 
at  the  outlet.  Steam  is  injeeted  into  the  still  tofaeilitate  the 
operatioti.  For  details  of  the  apparatus  and  its  mode  of 
working,  the  speciiication  and  drawinijs  nnist  he  consulted. 

— D.  B. 


III.-DESTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS,  Etc. 

Ocrurrmee  of  Paii\lf!ii  in    I'nulr  Pelroleiim,     K.  .\.  I'art- 
ridjre.     .1.  Kninklin  liist.  1S89,  479— 48-1. 

It  is  well  known  that  the  parnAin  olitained  by  the  distilla- 
tion of  petroleum  resiilues  is  erystalline,  while  that  obtained 
direi'tly  (as  in  the  tiltration  of  ri'siibuun)  is  amorphous. 
( Ozokerite  differs  but  sli»jhtly  from  parattin,  the  main  dilfe- 
rt'iioe  bein;!:  want  of  erystalline  '•ti-ueiure  in  it  as  found  crude. 
-Vs  erystalline  parattin  could  be  obtained  from  ozokerite  by 
distillation  alone,  it  has  been  supposed  to  be  en»X('nder<*d  in 
the  process.  Hecently,  however,  crystalline  parattin  has 
been  obtained  from  o/okeritc  by  extraction  with  amyl 
alcohol,  atid  in  the  same  way,  by  repeated  treatment  of 
petroleum  residues  with  aiuyl  alcohol,  a  substance  mclti!i<^ 
at  yf  can  be  obtained  which  caiuiot  be  disfin^uislu-d  from 
(trdinary  panitlin.  The  action  of  amyl  alctihol  is  probably 
the  same  as  that  effected  by  distillation,  \  iz.,  a  partial  separa- 
tion of  colloid  substanci'.  These  facts  point  to  the  conclusion 
that  crystallisable  iiarartin  exists  ready  formed  in  both 
petroleum  and  in  ozokerite,  but  in  both  cases  other  colloidal 
siibsiatices  pa-vent  its  crvstallisation. — I),  li. 


The  pivcipitHte  (.\)  is  decompos 
bonate,  the  lea<l  carbonate  tiltered 
matter  in  the  liltrate  estiuiatcil  by  ev 
the  resitlue.  'I'he  washinj;s  (H)  are 
sulphuric  acid,  then  alkaliiu-  with  li 
calcium  sulphate  and  evaporated 
ri'sidue  is  treated  repealeilly  with  hot 
the  lime  salts  of  the  \i()let  coloui'in^ 
the  acid  lna<;eltta  uiidissoI\c<l.  The 
(.\)  and  the  two  portions  of  the 
ascertained  by  dye  trials. 

The  author  |ioints  out    that    it    is 
remember  that  mixed  colouriuf;  matt 
if    used    in    successive  <lyeinjf,  are 
variations  in  the  dcL'rcc  of  redness 


ied  l\v   amtnoniuni  oar- 

olY,  and  the  coloiuiuf; 
>'api>ration  and  Wi'i;;hinj^ 
nuidc  acid  with  dilute 
me,  tiltered  to  removo 
to  dryness.  'I'he  dry 
alcohol,  which  extracts 
matti'rs,  Icaviiif;  that  of 
shade  <tf  the  prei'ipitate 
washiiiffs   (li)   can   bu 

necessary  for  dyers  to 
ers  such  as  the  above, 
ilmost  certain  to  jrive 
al  brillianev.— ]{.  I,.  W. 


On     some     Vriiratire.i     of     llesoirimililisnlplionlc    Aciil. 
V.  rizcr.     .Monatsh.  9,  1127—1131. 

To  prepare  nilrosoiesoyciniiUllxnlpliunlc  aei<l,  100  ffrms.  of 
potassium  resorcinoldisulphoiiate  are  dissolved  in  lot)  cc.  of 
water.  The  .solution  is  acididated  with  1.')  cc.  of  f;lacial 
acetic  acid,  and  20  grins,  of  potassium  nitrite  arc  added. 
The  mixture,  which  becomes  dark  \iolet,  is  poured,  after 
.some  hours'  standing  at  a  moderate  tem])erature,  into  ice 
water,  when  violet  crystals  of  ]iotassium  nitrosoresorcinol- 
(lisulphonate  separate,  soluble  in  hot  water,  insoluble  ill 
alcohol,  exploding  on  heating,  and  yicMing  precipitates  with 
most  nu'tallic  salts.  On  o\i<lati(in  in  alkaline  solution  with 
hydrogen  peroxide  or  with  a  solution  containing  2  per  cent, 
of  potassium  permanganate,  the  nitroso-compound  is  con- 
\i-rted  into  the  nitro-compound.  Its  atpicous  solution  turns 
dark  red  on  ailditi(ui  of  ferric  chloride.  Treated  with 
fuming  nitric  acid,  styphnie  acid  is  formed.  On  boiling  the 
nltroresorciniildisulphonic  acid  with  tin  and  hydrochloric 
a<'id.  an  ainiihi-ccjuipound  is  formed;  the  yield"  is  SO  per 
cent,  of  the  theori'tical  oiu'.  On  addition  of  nitrous  acid 
to  this  body,  the  soluti<ni  is  first  ctiloured  green,  turning 
into  a  greenish-yellow  and  into  orange  on  concentration, 
the  solution  yielding,  on  cooling,  orange  crvstals.  It  has 
not  the  properties  of  a  diazo  body,  but  seems  to  be  an  azo 
colouring  matter. — \.  I,. 


On  an  Easy  Melhnil  fur  Prcpaiiiii/  Leuro-Mitlafliilc  Green. 
M.  Xcnck'i.     .Monatsh. '9,  1148—1119. 

Forty  gnns.  of  beiizaldehyde,  100  grms.  of  dimethylauiline, 
and  40  gims.  of  93  per  cent,  alcohol,  are  heated  on  the 
water-bath  in  a  flask  with  reversed  condcn.ser  and  holding 
about  2  litres.  A  siuall  .separating  funnel  connected  with 
tlu'  flask  contains  6.'>  grms.  of  phosphorus  oxyehloride 
wliii'h  are  allowed  to  run  gradually  into  the  mixture  in  the 
Hask.  The  violent  reaction  is  moderated  by  shaking  the 
contents  of  the  flask.  After  adding  the  pliosphorus  oxy- 
ehloride the  reaction  is  completed  by  heating  for  about  half 
an  hour  on  the  water-bath,  or  until  bubliles  cease  to  ri.se  to 
tlie  surface.  The  mixtuie  is  dissolved  in  hot  water,  and  uu 
excess  of  caustic  soda  added  afti-r  cooling.  The  oih'  base 
which  solidifies  after  a  short  time  is  rccrystallised  from 
alcohol.  It  is  perfectly  white  and  pure.  This  method  gives 
a  ncarlv  theoretical  viehl. — A.  Ij. 


lY.-COLOURING  MATTERS  AND  DYES. 

The  Separalion  if  Certain  Heil  Shades  of  Arid  Violet  into 
Arid  Magenta  and  Arid  Viiilrt.  K.  Meldola.  Dvcr, 
1889,21—22. 

.\ciD  violets  of  a  red  .shade  are  produced  by  the  alkylation 
of  acid  magenta.  The  alkylation  is,  however,  not  complete, 
and  the  author  has  devised  a  jirocess  of  separation  which 
is  as  follows  : — .V  known  weight  is  dissolved  in  hot  water, 
and  after  cooling,  the  colouring  matter  is  precipitated  by 
basic  lead  acetate  and  tiltered,  and  the  precipitate  (.\) 
repeatedly  washed  with  cold  water  till  the  washings  (B)  are 
colourless. 


On  a  New  Vihi/droj-ynaphthalene.     A.  Clans.     ,1.  Prakt. 
(hem.  39,  315—317. 

D.VHi.'s  7-/3-naphthvlaniinc  sulplionic  acid  is,  according  to 
Forsling's  researches,  ( '|„Hr,(XH.,)(S03H)  [XH2:S(J3H  = 
1:1']  (this.Iournal,  1887,  72).  He  bases  his  conclusions  on 
the  preparation  of  a  dicblorona])hthalcne  obtained  from  it, 
nudting  at  48^  C  The  author  prepared  a  hydrazine  snl- 
phonic  acid,  and  from  this  an  a-naphthaleuesulphonic  acid, 
so  that  llicie  is  no  doubt  left  that  the  sulphouic  group  is 
in  the  alpha  jjositiou. 

Ii\  boiling  the  diazo-compound  of  Dahl's  acid  a  5-naph- 
tholsiilphonic  acid  is  obtained,  which  on  fusing  with 
caustic  soda  yields  a  ^-^-a-dihydroxynaphthalene  [the 
letter  7  is  used  to  indicate  that  it  is  not  yet  definitely  known 
which  alpha  position  the  sulphouic  group  is  in].  The  di- 
hydroxynaphthaleue  melts  at  134" — 135°C'.,i»  with  dirticulty 
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soluble  in  cold  alcohol  and  chloroform,  easily  in  ether, 
benzene,  and  acetone,  and  crystallises  best  from  benzene  in 
short  prisms.  It  reduces  silver  nitrate  especially  in  a 
solution  of  ammonia.  Ferric  chloride  prod\ices  a  blue 
eolonration,  disappearincr,  however,  at  once,  and  a  colourless 
precipitate  separates,  changing  to  a  copper-red  on  addition 
of  more  fen*ic  chloride.  The  alcoholic  solution  of  the 
dihydroxy-componnd  does  not  show  fluorescence.  Chromic 
acid  produces  on  heating  a  black  precipitate.  The  dihydroxy 
compound  forms  a  diaoetyl  cnm]io>iiid,  meltinL'  at  7:V  C. 

On  heating  ;3-naphthol-7-a-sidphonates  with  phosphorus 
pentachloride  a  chloronaphthol  and  a  dichlorona])hthalene 
are  obtained,  the  former  melting  at  128'^  C,  the  latter  at 
48°  C'.,  and  therefore  identical  witli  Korsling's  dichloro- 
naphthalene. — A.  L. 


On  the  Viamidiibeiizophenunes.     H.  Wiehelhaus.     Ber.  82, 
988—989. 

DiAMiDOEEXzoPHF.xo.N'E  from  rosauiline  is  said  to  be 
identical  with  tlie  al]>lia-compovmd  obtained  by  Stiidel  and 
Pauer.  All  their  properties  correspond  with  tlie  exception 
of  their  melting  points,  which  were  obser\ed  at  172°  C. 
and  2.37  C°.  To  become  clear  as  to  this  difference,  di- 
phenylmethane  was  converted,  according  to  Stiidel  and 
Pauer's  method,  into  dinitrodiphenylmethaue  (melting  point 
18.3"  C),  then  by  oxidation  into  dinitrobenzophenone  (melting 
point  189°  C),  and  finally  liy  reduction  into  diamidobenzo  ■ 
phenone,  melting  at  237°  (_'.,  the  same  temperature  at  which 
the  diamidobenzophenone  obtained  from  rosaniline,  melts. 
Thus  the  complete  identity  of  the  two  compoimds  is 
established.  This  ketone  is  easily  reduced  in  an  alcoholic 
solution  by  sodium  amalgam,  forming  a  carbinol,  melting  at 
98°  C,  with  difficulty  soluble  in  neutral  solvents,  easily, 
however,  in  acids.  Both  compounds  form  tetrazo  colonring 
matters,  useful  for  dveing  cotton. — X.  L. 


Sijnthesix  nf  Eo.idnilines  from  Amidnltenzophenonen  and 
Aromatic  Amines  in  ttie  Presence  of  Halogen  Carriers. 
O.  Miihlhaiiser.     Dingl.  Polyt.  J.  271,  592—596. 

Thk  author,  after  reconsidering  the  theoretical  aspect  of 
the  formation  of  dyes  from  aniidobenzophenf)nes,  gives  a 
historical  sketch  of  tlieir  production.  A  table  is  appended  in 
which  the  most  important  of  these  dyes  arc  enumerated,  along 
with  the  substances  from  whicli  they  are  pre])ared.  "  The 
Badische  Anilin  und  Soda  Fabrik  "  and  the  "  Actiengesell.f. 
( 'hem.  lud.  Basel "  chiefly  manufacture ;  ti'tramethyldihenzyl-, 
tetraethyldibenzyl-,  ])entamethyl-a-naphthyl-,  and  tetraethj'l- 
a-naphthyl-pararosaniliue,  and  they  are  known  under  the 
names  of  Benzyl  Violet  B,  2  B,  Victoria  Blue  4  K  and  2  B 
respectively. 

For  the  production  of  these  dyes  equal  molecules  of 
amidobenzophenone,  amine,  and  halogen  carrier  are  mixed 
together.  In  many  cases  the  reaction  takes  place  with  only 
a  slight  rise  in  tem])eratvn-e.  In  certain  cases,  however,  a 
violent  reaction  must  be  prevented  by  cooling  or  addition  of 
indifferent  solvents,  e.i/.,  aromatic  hydrocarbons.  With 
other  mixtures,  again,  it  is  necessarj-  to  heat  to  100°  to 
bring  about  the  desired  reaction.  It  is  always  advantageous 
to  have  an  excess  of  aromatic  amine  in  order  to  keep  the 
mixture  as  neutral  and  fluid  as  possible.— A.  B. 


On  the  Preparalinn  of  liosanllines  from  Aromatic  Aeld 
(-'hlurldes  and  Tertian/  Amines.  ().  Muhlliaiiser.  Dingl. 
Polyt..l.272,  44— »c; 

By  the  action  of  acid  chlorides  on  tertiary  monamincs  in 
the  presence  of  substances  favouring  condensation,  dyes 
belonging  to  the  rc^saniline  group  are  formed.  The  author 
gives  a  historical  sketch  of  the  numerous  processes  for  the 
production  of  these  colouring  matters  by  the  above  nietluKl. 
Since  18H3  the  "Badische  Anilin  und  Soda  Fabrik"  and 
the  "  Gesellschaft  fiir  f'hemische  Industrie"  (Basel)  have 
manufactured  hexamethyl-  and  hcxa-ethylpararosaniline, 
also  trimethyltriphenyl-pararosaniline  on  the  principles  of 
O.  and  E.  Fischer's  acid  chloride  process. 

To    prepare   substituted  rosanilines   of  symmetrical  con- 
stitution,  e.i/.,   hexamethyl-    or    trimethyltriethylrosaniline. 


carbon  oxychloride  is  made  to  react  on  the  tertiary  base  in 
presence  of  the  chlonde  of  zinc,  iron,  or  aluminium.  The 
acid  chloride  which  is  first  formed  reacts  on  the  excess  of 
tertiary  base  with  production  of  the  corresponding  colouring 
matter. 

fl'hen  it  is  a  question  of  preparing  substituted  rosanilines 
of  which  only  two-thirds  of  the  substituted  groups  are 
symmetrical,  e.t/.,  pentamethylphenvl-  or  tetramethyldi- 
phenyl-rosaniline,  carbon  oxychloride  is  allowed  to  react  on 
the  tertiai'v  amine  to  such  an  extent  only,  that  tlie  reaction 
stops  with  the  formation  of  the  acid  chloride  ;  this  is  effected 
by  using  no  condensing  sidistance  or  only  a  very  weak  one. 
On  then  treating  the  reaction  product,  which  consists  of  an 
acid  chloride,  an  amine  and  its  hydrochloride  with  dilute 
caustic  soda,  the  chloride  is  hydrolised.  Brine  and  im- 
changed  amine  may  be  remo\ed  by  dccantation  or  filtration, 
and  the  amidobenzoic  acid  is  iniw  obtained  from  the  solution 
by  precipitating  with  hydrochloric  acid.  After  drying,  the 
aciii  is  reconverted  into  its  chloride  with  PC'I.^,  and  the 
chloride  in  its  turn  is  acted  upon  by  the  required  amine  in 
presence  of  aluminium  chloride.  Excess  of  amine  may 
then  be  remmed  by  steaming  or  by  boiling  with  hydro- 
chloric acid. — A.  K. 

Tartrazines   and   Azo-Dyes.      R.    Meyer.       Mittheil    des 
K.  K.  Tech.  Gew.-Museums,  1889,  49—55. 

DvEsTUFFS  of  the  tartraziue  class  have  been  obtained  by 
substituting,  on  the  one  hand,  phenylhydrazine  sulphonic 
acid  by  its  homolognes  and  the  naphthylhydrazine  sulphonic 
acids,  and  on  the  other  hand,  substituting  diliydroxytartaric 
acid  by  such  dcmlilc  ketones  as  benzil  and  phenauthraquinone. 
The  dyestuffs,  formed  from  benzil  and  phenauthraquinone 
by  condensation  with  phenylhydrazine  sulphonic  acid,  have 
the  following  constitutions  : — 

C'oH,-C  =  N-NH-Cr,H,.SO,H        C5H,-C=N-NH-CeH4.S03H 

'I  II 

C6H3-f'=N-NH-C,iH4.S03H        C„H,-<.'=N->-H-C6H,.S03H 

In  the  phenanthraquinone  compoimd  two  of  the  benzene 
rings  are  directly  united  in  addition  to  being  connected 
through  the  — (' — C —  group,  which  fact  finds  expression  in 
the  reddish-yellow  colour  of  the  dyestuff,  the  benzil  dyestuff 
being  a  ])ure  yellow. 

Tlie  tartrazines  closely  resemble  the  mixed  azo-dyes,  as 
the  constitution  of  the  two  classes  of  bodies  show ; — 


COOH 


I. 


C  =  N  -  NH  -  CfiHi 


I 
COOH 


NH  -  CcH, 


COOH 

CH  -  N  = 

I 
CH  -  X  = 

I 
COOH 


11. 


CeHj 

CcH., 


I.  being  the  ordinary  formula  of  the  osazone  of  dihj-droxy- 
tartaric  acid  or  of  unsulphonated  tartrazine  ;  11.  that  of  a 
mixed  azo-dye.  It  is  possible  that  the  first  forniula 
represents  an  unstable  couipoiind  which  at  the  moment  of 
formation  undergoes  a  molecular  change  and  becomes 
constituted  as  in  the  second  type.  This  is  supported  by 
the  fact  discovered  by  Zincke  that  the  hydrazone  of 
a-naphthoquiiione  is  identical  with  benzene-azo-a-naphthol. 
Again,  the  author  finds  that  the  hydrazone  of  mesoxalic 
acid  prepared  by  E.  Fischer  is  identical  with  benzene-azo- 
malonic  acid  obtained  by  saponifying  the  product  of  the 
action  of  diazobenzene  chloride  on  the  sodium  compound  of 
diethylinalonic  ether.  Japp  and  Klingemann,  also,  find 
the  benzeiie-azo-proplonic  acid  prepared  by  them  identi- 
cal with  Fischer's  liydrazone  of  pyruvic  acid.  Further, 
A.  Bernthsen  points  out  that  the  liy<lrazone  of  acridylalde- 
hyde  has  all  the  properties  of  an  azo-dye.  Then  again, 
whilst  ,Iapp  and  Klingemann  have  proved  that  benzene-azo- 
acetone  is  a  hydrazone  compound  and  not  an  azo-body, 
Claisen  and  Baeyer  showed  that  certain  siuular  compounds 
behaved,  in  certain  reactions,  more  like  azo-bodies.  In  the 
present  state  of  knowledge  it  is  impossible  to  fix  the 
constitution  of  these  bodies,  the  mixed  azo-dyes  and  the 
hvdrazones,  with  certainty,  for  they  almost  appear  to  be 
substances  so  susceptible  of  molecular  change  as  to  react 
as  azo-dves  in  some  cases  and  as  hvdrazones  in  others. 

— E.  B. 
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Prtpafiny  (^otourhuj  Matteis  for  Dyrinrf  and  Printing. 
J.  H.  .loliiison.  I.omldn.  Kroiii  H.  lino.  Maiiiilieiiii. 
(JiTnuinv.  Kii;r.  I'ul.  ."i:li'.">,  IVivinliir  •_'■•.  IHT'.I.  (.lid 
K<litioii.)     Gft. 

Tills  puU'iit  (k'si'iibcK  tlio  mamil'iutiiiv  of  Nu|)litliol  villow 
.S  (see  also  tliis  Joiiriiiil.  \HV2,  6;t)-  1'  ioiisi>ts  iliiertv 
of  the  sul|>hoiiic  UL'UU  of  illiiitro-a-iiii|ilithul,  ami  is  |uc|>ariil 
l>v  llif  action  of  iiitiii-  aiiil  iiiioii  tlii'  Milplioiiic  arid--  of 
a-iiii|j|ithul  ivliich  aiv  i>ioiliucil  h\  lliu  action  of  siilphuiic 
acid  on  a-ua|<htliol  in  Mich  a  wuv  as  to  (irixhicc  lii<;hcr 
sulphunution  |>ro<liicts  than  the  nionosnlphoiiic  acid.  li\  the 
action  of  nitric  acid,  these  sulphonic  acids  anil  more  cspccialU" 
u  liisulphonic  acid  of  a-iiaphtliul  an-  coinertcd  into  iiitro- 
sulphonic  acids,  and  chictly  into  sulphonic  acids  of  diiiiti'o- 
a>iiuphthol. 

The  siilphomilion  is  |iei-foinied  hy  means  of  fiimiii<.' 
siil|>biirie  aeid,  and  fiom  time  to  time  »  sample  is  taken 
from  the  niixtin-e,  dissolvt'd  in  an  excess  of  nitric  acid  and 
dihitcd  witli  \Miter.  If  nuieh  pret'ii>itate  he  fiiinu-d  and  the 
lilteiv*!  suliili<ni  ^i\e  httle  or  no  precipitate  on  the  addition 
of  cuustic  |K)tti.s|i,  the  action  of  tlie  siil|ihiiiic  acid  must  be 
eoiitiuiied  either  by  laisiii);  the  teiniicnitiire  or  aildiii^'  mote 
siilpUninc  aeiil.  'l"he  siilphonatioii  is  complete  when  a 
sample  of  the  iiaphthol  sulphonic  acids  after  treatment  with 
niliic  iioid  i^'maius  clear  on  the  addition  of  water,  and  •rives 
with  caustic  |H)tash  an  abundant  precipitate  of  the  potassium 
salts  of  tlie  diiiitronaidithol  siilplionic  acids.  Tlie  whole 
inelt  may  then  be  similarly  treated  with  nitric  aeid,  or  the 
sulphonic  acids  may  be  tirst  purilied  by  conversion  into 
their  alkaline  salts,  then  separated  or  not  by  crystallisation 
Biiil  treated  diivctly  with  nitric  acid.  The  nitrosiilphoiiic 
acids  thus  obtaine<l  are  convoited  into  their  soluble  calcium 
.salts,  which  by  the  action  of  alkaline  carbonate  yield  the 
coires|)onding  alkaline  salts.  The  followiiifi  ipiantities  arc 
given  for  workini;  the  patent.  Ul  parts  by  weiftht  of 
a-mtphthol  are  mixeil  with  :i(t  parts  by  weitjht  of  funiinjr 
sulphuric  aeid  containing'  L'.'i  p>'r  cent,  of  suliiliuric  anhydride, 
ami  the  mixture  is  kept  well  stirred  at  -10"  to  50^  (_'.  until  ii 
sample  is  soluble  in  water.  IH  parts  of  fuminjj  sulphuric 
acid  of  70  ])er  cent,  anhydride  are  then  added  at  the  same 
femperatuiv,  and  the  mixture  is  kept  well  agitated  until  a 
sample  pives  the  reuctioii  with  nitric  acid  described  above. 
The  melt  is  llien  ililuted  with  7.")  parts  of  water  anil  ffriulually 
mixed  with  L'.j  juuts  of  nitric  acid  of  sp.  irr.  I- ;(S.  The 
teinpi'niture  of  the  mixture  is  not  allowed  to  rise  above  .")0°  ('. 
.\fter  standing  12  hours  in  the  cold,  chiefly  a  monosiilidionic 
acid  of  diiiitronaphthol  crystalli.ses  out  and  is  converted 
into  the  |H>ta.ssium,  sodium  or  ammonium  salt.  The  mother- 
liquor  is  treated  with  an  excess  of  caustic  lime,  and  the 
soluble  ealciiim  salts  thus  produced  are  decomposed  b\ 
means  of  alkaline  carbonates  with  the  formation  of  the 
eorrespoiHliiifr  alkaline  salts,  preferably  for  commercial 
purposes  into  the  potassium  salts.  The  jiatentee  claims  : — 
1.  The  preparation  of  a  trisulphouic  acid  of  o-naphthol  or 
of  such  sulphonic  acids  of  a-naphthol,  which  upon  treatment 
with  nitric  acid  will  retain  one  <»■  more  of  their  sulphonic 
(iriuips  and  become  chan<rcd  into  nitrosuliihonie  acids  and 
rhiefly  into  the  sulphonic  acids  of  dinitrona]ihthol  described. 
■J.  The  jireparation  of  nitrosulphonic  acids  of  a-iia|ihthol. 
and  chiefly  of  the  sulphonic  acids  of  dinitronaplithol  by  the 
Hetioii  of  nitric  acid  upon  the  abo^e  described  sulphonic 
acids  of  a-iiaphthol  as  described. — T.  A.  L. 


Improceinenls  In  the  Production  nf  Colourinij  Mutlirx. 
C.  I>.  .\bel,  London.  From  the  Farbwerke  vorm. 
Meisler,  I.iieius  and  Bruning.  Hbchst-on-the-Maine, 
Gcmniny.     Flip.  Pat.  9600,  .July  2,  188R.     6rf. 

This  patent  descrilits  the  production  of  the  dyestilff 
"  Kho<lumine  "  from  fluorescein  chloride  (Haeyer,  Annalen, 
183,  1")  I'.v  u^tiiig  on  it  with  primary  and  secondary  animes. 
The  reaction  takes  place  according  to  the  following 
equation  : — 


Ci^j.Cl  C,H,.XHK 

/    >"  /    >" 

'jHj.fl     +    '.iUNH.  =  C— (VHj.NHH  +  2  HCl 


V'cHj.CO.O  V.H^.CO.O 


FluoiesceJu  chloride  is  obtaineil  by  the  action  of  phosphorus 
pentachloridc  on  fluorescein  and  yields  red  colouring  matters 
when  treated  \\itli  the  following:  amines: — mnno-elliyhimine. 
diethy  lamiiie,  uiono-nu'thylaiuine,  diineth\  lamiiie,  /«-aniidn- 
dimethylaniline,  m-aiuido-diethylaniline,  m-amido-dimethyl- 
«-toluidine,  m-ainido-dieth\l-o-toluidine,  w-amido-niono- 
methylaiiiline,  m-aniido-moiioethylanilini',  o-toluidiuu, 
xylidine.  v-cuniidine.  The  following  amines  yield  reddish- 
vioUt  colouring  uuitters  ; — aniline,  monouielliylaniliiie,  uiono- 
ethylaiiiline.  u-naphthyhuuiiif.  ))hfii\  Ihydrazinr.  ///-auiido- 
dinicthyl-y>-toluidinc,  m-amido-dii'thyU/j-toIuidine.  \'iolet 
colouring  matters  are  obtained  from  dipbcnylaniine, 
benzidine,  ;j-phenylene  diamine,  j;/-phfii_\  leiu-  diamine, 
(3-uaiihthylaniinc  /i-toluidine.  I'aramido-  dipheiiylamine 
yields  a  blue  colouring  matter.  The  reaction  is  not  coiiHncd 
to  ordinary  fluorescein  chloride,  but  also  lakes  phice  with 
tlu'  chlorine  and  bromine  compounds  of  fluorescein  chloride. 
The  method  of  application  is  described  in  tlu*  t^\o  following 
examples  : — 

(1.)  3' 7  parts  of  fluorcscelin  eldoride  are  heated  with 
I'O  parts  of  aniline,  and  H  parts  of  /.inc  chloride  to  210°  ('. 
for  one  hour.  The  melt  is  dissolved  in  alcohol  containing 
hydrochlorii*  acid,  or  in  7  parts  of  concentrated  sulphuric 
acid,  at  a  temperature  of  about  60^1'.  On  pouring  the 
solution  into  water  the  dyestufT  is  precipitated  and  is  then 
filtered  off,  washed  and  dried.  (2.)  .")  parts  of  fluorescein 
chloriile  are  heated  in  an  autnclaM'  with  4  i)arts  of  diethyl- 
amine  hydrochloride,  .'t  parts  of  sudiuin  acetate  (or  I  •  (5  parts 
of  lime),  and  with  or  without  zinc  chloride  and  alcohol,  of 
each  of  which  .j  parts,  for  12  hours  to  200°  ('.  The  colouring 
matter  is  extracted  by  means  of  alcohol  containing  a 
sutlieient  quantity  of  hydrochloric  aciil,  the  alcohol  is  distilled 
off  and  the  residue  |)uritied  by  dissolving  it  in  very  dilute 
hvdrochloric  acid  and  precipitating  the  dvestuff  bv  salt. 

— T.  A.  L. 


Inipruceftwuls  in  the  Mannfdctuye  of  Methylene-blue  and 
(tilted  (Jolottriny  Mattcf:s.  .1.  V.  Johnson,  Loudon. 
From  The  liadische  -Vnilin  und  ISoda  Falirik,  Ludwigs- 
hafen-ou-thc-Khiue,  Germany .  Fug.  Pat.  10,314,  .July  16, 
1S8H.     «rf. 

Hv  the  action  of  alkalis  on  Methylene  red  or  preferably  by 
treating  ;>-ainidodimethylaniline  with  oxidising  agents  and 
thiosulphuric  acid,  one  of  the  compounds  obtained  is  a  well 
crystallised  substance  possessing  acid  properties  ami  capable 
of  reacting  analogously  to  ;>-amidodimethylaniline.  Its 
formula  is  C'aHiiN.,^  .  (S();|H.  When  equal  molecules  of  this 
boily  and  of  dimethylaniline  are  oxidised  in  a  neutral 
aqueous  solution,  a  gieen  crystalline  indamine  is  obtained 
almost  insoluble  in  water  au<l  having  the  composition 
C|5H,,jX.)S„03-l- j  aq.  On  heating  ithis  with  a  solution  of 
zinc  chloride  or  of  a  cupric  salt  it  is  eon\erted  into 
ilcthylene-blue.  The  method  of  working  tlie  process  is  as 
follows  ; — 6  parts  by  weight  of  diniethylaniline  are  dissolved 
in  about  18  parts  by  weight  of  liMlrochloric  acid  of  sp.  gr. 
!■  16,  and  to  this  is  added  a  solution  containing  3 '8  parts  of 
sodium  nitrite  in  6  parts  of  water.  The  nitrosodimethyl- 
aniline  hydrochloride  thus  formed  is  reduceil  by  adding 
about  30  parts  of  the  above  hydrochloric  acid,  ami  then  in 
small  quantities  about  10  parts  of  zinc  dust.  T'he  solution 
of  ^-aniidodimethyliuiillne  hyilrochloride  is  then  ililuted  with 
2i0  parts  by  weight  of  water,  and  any  free  acid  neutralised 
by  means  of  an  alkali.  16  parts  of  sulphate  of  alumina 
and  13  parts  of  sodium  thiosulphate  arc  added,  and  im- 
mediately afterwards  a  solution  of  '>  parts  of  potassiimi 
bichromate  in  60  parts  of  water  is  run  in  quickly,  forming 
the  compound  CaHuXoS .  .SO;,H.  The  substance  is  not 
separated,  but  is  treated  with  a  solution  containing  6  parts 
of  diwetbylauiliue  dissolved  in  6  parts  of  hydiocliloric  acid 
and  6  parts  of  water,  and  the  whole  is   shortly  aftenvards 
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Bxidisecl  by  running  in  14  parts  of  potassium  bichromate 
dissolved  in  160  parts  of  water,  tlie  whole  being  thoroughly 
agitated.  The  green  ervstalline  indaniine  sejiarates  out 
and  is  converted  into  ilethvleue-blue  by  boiling  it  for 
half  an  hour  with  about  50  parts  by  weight  of  a  solution  of 
zinc  chloride  of  sp.  gr.  1  ■  5.  On  cooling,  crystals  of 
Methylene-blue  separate  out,  which  may  be  jiuritied  by 
solution  in  water  and  precipitation  by  salt.  The  quantity  of 
potassium  bichromate  in  the  second  oxidation  described 
above  is  about  one-third  more  than  is  actually  required. 
The  excess  is  necessary  in  order  to  prevent  the  formation  of 
leuco-compounds  in  the  subsequent  operation.  Homologous 
compounds  to  the  dyestuft  above  described  are  obtained 
by  employing  diethylaniline  or  methylethylaniline  in  place 
of  dimetliylaniline.  Colouring  matters  allied  to  Methylene- 
blue  are  obtained  by  substituting  the  equi\alent  amount  of 
aniline,  o-toluidine,  methylethylaniline  or  diethylaniline  for 
the  6  parts  of  dimetliylaniline  mentioned  in  the  second  stage 
of  the  process  described  above.  The  amine  which  has 
yielded  the  best  result  is  o-toluidine. — T.  A.  L. 


Mamifdcttirc  of  Brown  Colouring  Matters  irhich  Di/e 
Cotton  withont  the  use  of  a  Mordant.  C.  U.  Abel, 
London.  From  The  Actien  Gesellsehaft  fiir  Anilin  Fabri- 
kation,  Berlin,  Germany.  Bug.  Pat.  10,6j:i,  July  23, 
1888.  6d. 
Thesk  colouring  matters  are  obtained  by  the  action  of  the 
sulphonic  acids  of  diazo-compounds  on  the  orange  coloin-ing 
matter  obtained  by  combining  tetrazo-diphenyl  first  with 
one  molecule  of  salicylic  acid  and  acting  with  the  inter- 
mediate compound  thus  formed  on  one  molecule  of  resor- 
emol.  47  kilos,  of  this  orauge  colouring  matter  are  dissolved 
in  4,000  litres  of  boiling  water  and  25  kilos,  of  caustic  soda 
of  40^  B.  When  cool,  20  kilos,  of  ;)-diazobenzene 
sulphonic  acid  suspended  in  600  litres  of  water  are  slowly 
added.  The  sparingly  soluble  coloui'ing  matter  separates 
out,  and  the  precii)itation  is  completed  by  the  addition  of 
salt.  The  same  substance  is  obtained  if  the  intermediate 
product  from  one  molecule  of  tetrazo-diphenyl  and  one  mole- 
cule of  salicylic  acid  acts  on  the  colouring  matter  obtained 
by  the  action  of  nwlecule  of  yi-diazobenzene  sulphonic  acid 
on  one  molecule  of  resorcinol.  To  obtain  tlie  colouring 
matter  according  to  this  method,  19  "5  kilos,  of  benzidine 
are  dissolved  in  48  kilos,  of  hydrochloric  acid  and  800  litres 
of  water  and  diazotised  by  6" 'J  kilos,  of  sodium  nitrite  ;  the 
diazo  solution  is  added  to  a  solution  of  15  kilos,  of  salicylic 
acid,  30  kilos,  of  sodimn  carbonate,  14  kilos,  of  caustic  soda 
of  40°  B.,  and  1,200  litres  of  water,  and  the  whole  mixture 
is  then  stiired  into  a  solution  containing  36  kilos,  of  the 
colouring  matter  from  ^)-diazobenzenc  s\ilplionic  acid  and 
resorcinol  in  1,000  litres  of  water.  The  mixture  is  then 
allowed  to  stand  for  24  hours,  when  it  is  heated  and  the 
colouriug  matter  precipitated  by  salt,  tilter-pressed,  and 
tlried.  Yellowish-brown  sliades  are  obtained  by  using 
m-diazobenzene  sulphonic  aciil  in  place  of  the  para-compound, 
whereas  naphthionic  acid  gives  redder  shades.  The  substi- 
tution of  tolidinc  for  benzidine  makes  no  important  change 
in  the  shade. — T.  A.  L. 


Improvements  in  and  relating  to  the  Manufacture  of 
Colouring  Matters.  H.  H.  Lake,  London.  From 
K.  Oehler,  C)ffenbaeh-on-thc-ilain,  Germany-.  Eng.  Pat. 
10,845,  Jidy  26,  1888.     6d. 

Thk  diazo-compounds  of  the  ami(lo-i>henol  and  amido-cresol 
suljdumie  acids  coniliiiR-  with  a-naphtliylamiue  to  form  azo 
dyestuffs  of  the  general  formula — 

C,H2^_t,0H .  SO3H .  N  =  N .  C'loHcNHo 
These  azo-con.  pounds  can  be  re-diazotised  and  combined  w  ith 
a-  and  j3-naphthol   sulphonic  acids  to  form  new  tetrazo  dye- 
stuffs. 

21  "5  lb.  of  sodium  amido-;)-phenol  sulphonate  and  7  lb. 
of  sodium  nitrite  are  dissolveil  and  poured  slowly  into  an 
excess  of  hydrochloric  acid.  When  the  diazotisation  is 
complete,  a  solution  of  20  lb.  of  o-naphthylamine  hydro- 
chloride is  added,  and  the  reaction  accelerated  by  heating  to 
40^^ — 50°.  The  precipitate,  which  has  the  composition 
C'5H3(OH)(!s03H)  =  X  .  t'i„HjNHo,     forms     dark     green 


crystals  dissolving  in  ammonia  with  a  brownish-orange  and 
in  concentrated  sulphuric  acid  with  a  violet  colour.  It  is 
insoluble  in  water,  and,  after  iiltering  off  and  washing,  it  is 
dissolved  in  a  moist  state  in  10  lb.  of  ammonia  of  17  per 
cent.,  7  lb.  of  sodium  nitrite  are  added,  and  the  whole 
poured  into  hydrochloric  acid  cooled  to  0°.  The  diazotisa- 
tion is  complete  when  the  blackish  liakes  which  tirst  form 
change  to  a  puie  brown,  and  the  whole  is  then  poured  into 
an  alkaline  solution  of  38  lb.  of  ^-naphthol  disulphonic  acid 
R.  (Ger.  Pat.  3229).  The  dyestuff  forms  as  a  black  pre- 
cipitate, and  is  purified  by  crystallisation  from  water.  Its 
solution  in  concentrated  sulphuric  acid  is  blue.  It  dyes 
wool  violet  to  violet-black  according  to  the  strength.  In 
place  of  the  K.  salt  28  lb.  of  Schaeffer's  sodium  6-uaphthol 
sulphonatc  or  of  sodium  a-naphthol  sidphonate  may  be 
employed  with  the  formation  of  similar  dyestuffs.  Homo- 
logous colouring  matters  are  obtained  by  substituting  the 
sulphonic  acids  of  amido-o-cresol  and  amido-^-cresol  for  the 
amido  phenol  in  the  process  described  above.  The  patent 
contains  a  table  giving  the  reactions  with  various  reagents 
of  the  dyestuffs  obtained  from  these  substances.  The  dye- 
stuffs  are  said  to  be  \erv  fast  to  light. — T.  A.  L. 


'J'lte     Production     of    AV«'     Colouring    Matters.     W,    G. 

Thompscm    and    W.    H.   Claus,    Jlanchester.     Eng.  Pat. 

14,836,  October  16,  1888.  6d. 
This  invention  describes  ihe  production  of  colouring  matters 
by  acting  with  diazo-  or  tetrazo-compounds  on  decoctions  of 
cutch,  quercitron  bark,  logwood,  and  fustic.  By  the  action 
of  the  diazo-compounds  of  benzene  and  its  homologues, 
aun'do-azo-benzene,  o-  and  i8-naphthylamines  and  the  sul- 
phonic acids  of  all  the  foregoing  and  phenylenc  diamine  ou 
decoctions  of  cutch,  qiu-rcitron  bark  and  logwood,  colouring 
matters  are  obtained  which  dye  wool  and  mordanted  cotton 
and  are  more  especially  useful  for  cotton  printing.  The 
shades  ^•ary  from  yellow  to  brown.  The  following  is  an 
example  of  the  method  for  obtaining  the  colouring  matter 
from  tohiidiue  and  cutch.  107  lb.  of  toluidine  are  dissolved 
in  1,800  lb.  of  water  containing  230  lb.  of  hydrochloric  acid 
of  30"  Tw.,  and  diazotised  by  the  addition  of  73  lb.  of 
sodium  nitrite  in  200  lb.  of  water.  After  one  iniiuite  280  lb. 
of  cutch  (liss<.tl\c<l  in  1,000  lb.  of  water  are  added,  and  the 
colour  is  salted  out,  liltcrcd,  and  dried.  The  colouring 
matters  from  diazotised  benzidine,  tolidine,  and  benzidine 
disulphonic  acid  combined  with  the  above  wood  extracts  are 
said  to  be  rather  insoluble.  92  parts  of  benzidine  when 
diazotised  combine  with  280  parts  of  solid  cutch,  240  parts 
of  logwood  extract  of  51°  Tw.,  400  parts  of  (jnercitron 
extract  of  51°  Tw.,  or  280  parts  of  fustic  extract  of  51"  Tw. 
If  intermediate  compounds  be  formed  by  using  onlj'  half 
the  above  (juantities  of  the  extracts,  these  can  be  further 
combined  with  amizies,  phenols,  and  their  sulphonic  acids, 
forming  a  variety  of  shades.  (*iVe  also  this  Journal,  1888, 
619.)— T.  A.  L. 


Improcements  in  the  Preparation  of  Nitro-  and  Amido- 
phenols  from  the  corresponding  Amides.  A.  Ueninger, 
Dresden,  Germany.     Eng.  Pat.  16,  January  1,  1889.     6rf. 

\Vhkx  a  salt  of  diazobenzene  is  heated  in  an  aqueous 
solution  in  presence  of  nitrous  acid,  o-nitro-phenol  is 
obtained.  If,  however,  the  mixture  is  allowed  to  deconij)Ose 
spontaneously,  the  product  formed  is  ^-nitro-phcnol. 
From  o-toluidine  are  jtroduced  respectively  o-nitro-cresol 
[t'Hj  :  OH  :X(>2=  1  :2  :3]  with  a  melting  point  69°,  and 
j)-nitro-cresol  [CHj  :  OH  :  NOj  =  1  :  2  :  5]  with  a  melting 
point  96° ;  /)-toluidine  yields  p-nitro-cresol  [CH3 :  XOo :  OH  = 
1:3:4],  melting  point  :i4°.  X:ii>hthylamine  forms  nitro- 
naphthol,  melting  point  128^,  benzidine  yields  diuitrodi- 
phenol,  melting  point,  260",  and  tolidine  gives  dinitrodieresol, 
melting  point  270",  when  similarly  treated.  The  following 
is  the  method  of  applying  the  invention : — 600  grms.  of 
crude  sulphuric  acid  are  mixed  with  one  litre  of  water 
and  250  grms.  of  aniline  and  cooled  to  15°.  A  solutiou 
is  then  prepared  containing  750  grms.  of  sodium  nitrite 
in  one  litre  of  water,  and  one-third  of  this  solution  is 
added  slowly  in  onler  to  diazotise  the  aniline.  The  remainder 
is  then  added  (piickly  and  suHicient   sulphuric  acid  stirred 
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ill  uimUt  coiiiitant  limitation  to  niiso  the  tem|uTiiiniv  of  tin 
niixlim'  to  70'.  I'oiisiiU'niliU'  frothiii;;  takes  pliuo,  mid, 
iiftiT  cooliii'T,  the  iiiixtiire  is  tiltiTi'd,  tin-  hliu-k  nsiiluo  on 
(listilliilioii  with  siciiin  vieliliii;.'  (ill  luri'.'iit.  of  i>-iiilro-].hrnol. 
'I'hi-  ^j-iiitni-iilii'iiol  ri-miiins  lu'hiiiil.iiiHl  is  cMnutiMl  In  mi'iiiis 
of  boihii^r  "liter,  vieliliii;;  iilioiit  11!  per  eeiit.  In  oriler  to 
ohtiiiii  11  larjier  vielil  of  the  iiiii-ii-eoinpounil  the  iliazoii-.|itioii 
iiiiist  1k'  performed  at  ii  teinperaliire  beUnv  10  ,  and  after 
In-iitiiifT  us  described  aliove  is  iiHowed  to  stand  for  some 
diivs  at  I.'i' — 20".  The  rediielion  of  the  above  iiitro- 
eompoiiiiils  is  performed  by  means  of  tin  and  hydroehlorio 
ucid,  or  by  sulphuretted  liy(h'oi.'eii  anil  ammonia. — T.  A.  I.. 


Y.-TEXTILES :  COTTON,  WOOL.  SILK,  Etc. 

An  Artijiciat  Silk.  Do  Chardonnet.  C'ompt.  Heml. 
108,  961—96:!. 
Cotton  or  the  snlphiled  pulp  of  yoiiiij;  wood  is  treated  with 
nitric  acid,  and  then  dissolved  in  a  inixtiiro  of  ether  and 
alcohol — :i8  to  42.  This  colliidion  is  placed  in  a  copper 
vessel  and  forciil  by  air  pressure  throufih  capillary  glass 
tulles,  the  outlets  from  which  are  surroiiiKled  by  water.  In 
the  Hgiire,  A  shows  the  glass  tube,  the  lower  end  of  which  dips 


into  the  i:ollo<lioii ;  K  is  a  second  tube  enveloping  the  tirst, 
and  receiving  a  supply  of  water  by  the  o[iening  ('.  The 
colloilion,  forced  through  the  oritice  \,  solidities  as  it  comes 
into  contact  with  the  water,  forming  a  thread  which  is  si'ized 
by  a  clip  and  carried  forward  to  the  bobbins  in  the  usual 
way.  It  is  stated  that  the  ci-liiilose  is  denitrated  by  soaking 
it  in  a  bath  of  nitric  acid  of  sp.  gr.  l;fj,  the  lcmi>erature 
of  which  is  allowed  to  fall  slowly  from  li.V  to  2o  ( '.  M  the 
end  of  this  jiroecss  the  cellulose  has  become  gelatinous,  has 
lost  its  explo-ive  properties,  and  very  readily  absiubs 
colouring  matters  and  salts.  In  density,  breaking  strength, 
and  elasticity  it  compares  very  favourably  w  ith  natural  silk, 
and  ill  lustre  even  surpasses  it. — A.  Iv.  D. 


I'ATKN'TS. 


Imiirocemeiils  in  Appaiatiix  and  Means  J'tir  Clfaiiiiiy 
VeycUible  Fibres.  A.  Figge,  London.  Kng.  I'at.  1887, 
March  31,  1888.     8rf. 

Thk  apparatus  consists  of  a  vessel  titled  with  electrodes,  in 
which  a  (lerforated  drum  revolves.  The  dnini  contains  the 
materials  to  lie  treated,  and  the  vessel  contains  lukewarm 
water  and  a  small  ipiantity  of  blood.  When  a  current  of 
electricity  is  parsed  between  the  electrodes  a  fermentation 
or  putrefaction  of  the  blood  is  set  up  which  extends  to  the 
glutinous  matter  eiieasiiig  the  fibres,  rendering  it  readily 
soluble.     In  uertaiu  eases  salt  may  be  added  to  the  licpiid. 

— E.  J.  B. 


/wpnirement.s  in  Mvllttxh  of  ttltil  A/tpfiriltns  f'nr  I'lihsiNf/ 
Peat  Fibre,  (i.  A.  Cannot,  London.  I'rom  (J.  H.  lieraud. 
Maestricht,    Holland.      Kng.   Pat.    8742,    .Iiiiic    14,    1888. 

i.v.  :y. 

This  inventioii  relates  to  the  utilisation  of  the  tibre  <)f  peat 
by  spinning  it  into  threads  either  alone  or  mixed  with  a 
small  (juantity  of  wool,  cotton,  or  other  tilirous  material, 
anrl  nianufaetui'ing  it  into  textile  fabrics  wliit'h  can  be  used 
for  a  \.irietv  of  purptises,  such,  for  example,  as  cloth,  wrappers 
for  meat,  Hsh,  and  food  stulTs,  soles  for  boots,  chest  pro- 
lectors,  screens,  curtains,  itc.  The  material  is  first  broken 
up  into  fibivs  and  freed  t'nuii  dirt  by  treatment  in  a  beating 
engine  of  special  construction.  It  is  then  converted  into 
tow  by  another  machine  called  a  breaking  engine,  after 
which  it  may  be  spun  into  thread.  The  abo\i'  processes  nia}' 
Ik*  pivceded  by  a  chemical  treatiiu'iit  of  boiling  in  alkaline 
solutions.  Or  it  may  In.'  soaked  for  6  — 12  hours  in  a  .'i  i>er 
I'eiit.  sulphuric  or  liydrochlorle  acid  s(tlution,  after  vv  liicli  it 
can  be  bleached  with  chlorine  or  sulphurous  acid.  The 
spceitieation  contains  1,")  drawings  of  the  various  machines 
and  apparatus  employed. — E.  J.  H. 


TL-DYEING,  CALICO  FEINTING,  PAPEK 
STAINING,  AND  BLEACHING. 

Utility  of  OoihI  Commercial  Glycerin.     Dyer,  1889,  24. 

CoMMKRCiAi.  glycerin,  which  is  usually  from  116  to  1-25 
.specific  gravity,  is  luncli  used  in  the  dyeing  industry  as  a 
solvent  for  many  aniline  dyes,  also  as  an  antiseptic  in 
solutions  which  contain  albumen,  i-asein,  and  other  suh- 
stauees,  for  which  purposes  it  is  not  necessary  to  use  the 
white  glycerin  except  for  delicate  colours,  when  it  must  be 
absolutely  free  from  mineral  matter.  It  can  also  be  used 
with  bleaching  materials  to  prevent  the  penetrating  odour, 
and  bleaching  can  then  be  peiformed  in  the  driest  weather 
with  open  windows  without  the  goods  becoming  stifl  or 
brittle.  It  also  acts  as  a  prcv'cntiv'e  of  "  stock  stains"  in 
goods  which  arc  warehoused  a  long  time.  A  mixture  for 
such  use  is  the  following: — Dextrin,  10  lb. ;  glycerin,  24  lb.  ; 
sulphate  of  alumina  at  lo  specific  gravity,  2  lb.;  and 
water,  51  pints. — R.  L.  W. 


I   I 


Removing  Slurcli  from  Cotton.     Dyer,  1889,  26. 

order  to  remove  starch  completely  from  too  heavily 
dresse<l  cotton,  which  has  to  be  subseiiuently  dved,  use  is 
made  of  the  decomposition  which  starch  undergoes  bv  the 
action  of  malt  extract.  For  10  lb.  of  yarn  a  chilled  bath 
containing  :*  oz.  of  mall  ami  :i  oz.  of  glycerin  is  j)rei)aied. 
and  the  cotton  after  "  wetting  out  "  worked  in  this  till  free 
from  starch. — R.  L.  W. 


The  ('onqiosile  Indophenol-lndiyo   I'al.     A  IvcrtesZ. 
('hem.  Zeit.  13,  62(;— 627. 

This  article  is  a  I'riticism  on  a  pajier  ])rev'ioiisly  published 
by  N'ocltiug  in  the  same  .lournal  (this  .lomiial  1889,  189; 
see  uho  1889,  282). 

A  series  of  cxiicrimcnts  on  the  large  sc'alc  vveri'  ujidcrtaken 
by  tlie  author  with  a  view  to  obtaining  data  for  an  exact 
comparison  of  the  relative  costs  of  the  composite  and  [lUrc 
indigo  vats.  The  concentrated  composite  vat  \\as  made 
according  to  the  directions  gnven.  As  a  preliminary  trial 
showed  that  the  indophenol  tended  to  flo;it  about  on  the 
surface  of  the  vat  and  so  escape  reduction,  it  was  niaile  into 
a  paste  with  hot  water  before  being  mixed  with  the  ground 
indigo.  A  good  quality  of  Ucngal  indigo,  containing  62  per 
cent  of  colouring  matter,  was  used.  Two  vats  were  pre- 
pared as  follows  : — No.  1  vat  was  set  with  :{:i  lb.  of  indigo 
costing  165s.;  No.  2  vat  was  set  with  22  111.  of  indigo  and 
7  lb.  of  indophenol,  together  costing  142'3i'.  172  pieces  — 
9,753  yards  of  cloth,  were  dyed  in  No.  1  vat,  against  165 
pieces  =  9,309  yards,  in  No.  2  vat.  There  was  consequently 
a  gain  equal  to  1 1  per  cent,  of  indigo  w  ith  the  composite  vat. 
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This  amount  is  below  that  stated  to  be  gained,  namely  25  per 
cent.,  but  is  still  considerable.  But  the  relative  costs  of 
reduction  have  jet  to  be  taken  into  account.  In  the  case  of 
the  new  vat,  owing  to  the  necessity  of  preserving  the  vat  as 
long  as  possible,  the  cost  is  comparatively  high.  Oi  the  vats 
now  in  use,  namely,  that  of  lime  and  zinc  dust,  the  caustic 
soda  and  zinc  dust,  and  the  sodium  hydrosidphite  vat,  the  first 
two  require  renewing  more  frequentlj-  than  the  latter,  which 
is  therefore  preferred  whenever  it  is  desired  to  keep  the  vat ; 
and  this  being  especially  the  case  with  the  composite  vat, 
the  hydrosulphite  method  of  reduction  is  selected  and 
modified  to  suit  the  special  case. 

As  far  as  can  be  judged  from  a  comparative  dye-trial 
lasting  fi^■e  days,  the  new  vat  keeps  in  better  condition  than 
the  sodium  hydrosulphite  vat,  but  not  so  well  as  a  vat  made 
with  lime,  caustic  soda,  and  zinc  dust,  and  the  manipulation 
of  the  goods  is  rendered  slightly  more  difiicult  through  the 
workmen  requiring  to  wear  india-rubber  gloves  on  account  of 
the  strong  alkalinity  of  the  vat. 

The  costs  of  reduction  with  the  different  vats  are  as 
follows  : — 

Lime  and  zhic  dust ii  per  cent,  of  the  value  of  the  indigo. 

Caustic  soda  and  zinc  dust  5a         „  „  « 

Sodium  hydrosulphite  ....  9^         „  „ 

Composite  vat 15i         „  „  „ 

The  composite  vat,  as  stated  above,  effects  a  reduction  of 
cost  equal  to  11  per  cent,  of  indigo,  but  when  the  extra  cost 
of  reduction  is  deducted  from  this  percentage,  only  a  gain 
of  4j  per  cent,  is  reaUsed  by  the  new  vat  as  against  the 
hydrosulphite,  and  httle  or  no  gain  against  the  other  vats. 

"  The  shades  obtained  with  the  composite  vat  are  rather 
more  purplish  than  those  of  pure  indigo ;  washing  or 
exposure  to  light  renders  them  slightly  duller  than  the 
latter.  Indophenol  can  be  detected  ou  the  fibre  by  boiling 
with  sodium  hydrate  of  14°  to  18°  B.,  and  adding  ether 
to  the  solution  ;  pure  indigo  dissolves  in  the  ether  with  a 
pale  blue  colour,  indophenol  colours  it  violet. — E.  B. 


Tolmjlene   Orange.     F.   V.  Kallab.      Jlittheil.   des  K.   K. 
Tech.  Gew.  Museums,  1888,  114—120. 

ToLCTLEXE  orange  is  the  name  of  a  mixed  tetrazo-dye  pro- 
duced by  combining  cresolcarboxylic  acid  and  toluylene- 
diamine  "sulphonic  acid  with  tetrazoditolvl.  It  is  sold  in 
two  shades,  G(TOG)  and  E(TOR). 

The  commercial  product  is  the  sodium  >alt.  It  appears 
as  an  orange-brown  powder  tolerably  easily  soluble  in  water. 
Its  aqueous  solution  is  rendered  brighter  in  colour  by  the 
addition  of  a  httle  caustic  soda ;  further  addition  produces 
an  orange-browu  precipitate.  Concentrated  sulphuric  acid 
dissolves  the  dye  with  a  violet  colour. 

Toluylene  Orange  G(,2'OG),  is  the  first  orange  sub- 
stantive dye  which  appealed  in  the  market.  It  yields 
shades  fast  to  soap,  and  ranging  from  the  most  dehcate 
"  ivories  "  and  "  creams  "  through  the  whole  scale  of  buffs, 
down  to  full  shades  of  orange  closely  resembhng  chrome 
orajige,  but  possessing  advantages  over  the  latter  in  not 
being  tarnished  by  hydi-ogen  sulphide,  and  not  injuring  the 
feel  of  the  cloth.  Again,  the  shades  are  faster  to  acids  than 
ehi-ome  orange,  aud  faster  to  light  than  the  reds  of  the 
substantive  class.  The  dye  is  very  suitable  in  calico 
printing  for  the  production  of  pad  buffs  and  creams,  and 
is  strongly  recommended  as  a  substitute  for  irou  bufi, 
especially  for  padding  o\er  colours  hable  to  be  injmed  'by 
this  colom'.  Chiysamine,  which  has  been  in  use  some  time 
as  a  substitute  for  iron  buff,  is  not  as  red  as  the  latter,  aud 
no  satisfactory  method  of  overcoming  this  deficiency  is 
know-n.  The  various  methods  in  use,  such  as  lea\  iug  the 
pink  stain  imcleared  on  cloth  printed  with  alizarm  colours, 
mixing  caustic  soda  with  the  ehrysamine,  and  adding 
magenta  or  heuzopurpuriu  to  the  padding  coloiu',  all  have 
then-  drawbacks.  Toluylene  orange,  again,  is  not  so 
sensitive  as  ehrysamine  to  the  action  of  copper  salts  or 
metallic  copper.  It  is  best  applied  in  a  wooden  dye-bath 
along  with  soap  and  phosphate  of  soda,  the  water  being 
first  softened  by  boiling  with  soap,  and  the  scum  removed. 
In  dyeing  full  shades  on  cloth  printed  with  fast  colours,  the 


bath  may  be  boiled ;  in  the  case  of  cloth  printed  with 
anihue  colours  the  temperatme  should  not  exceed  45°. 
8 — 10  minutes'  dyeing  mil  suflice  for  printed  cloth,  plain 
cloth  should  be  worked  at  the  boil  for  a  longer  time.  In 
the  case  of  medium  aud  pale  shades,  it  is  preferable  to 
pad  either  by  padding  or  printing  machine  since  the  dje 
is  apt  to  be  too  rapidly,  and  consequently  imeveuly, 
absorbed  from  a  dye-bath.  The  following  receipt  is  given 
for  a  medium  pad  shade  :  2  parts  of  Toluylene  orange  G 
are  dissolved  in  1,000  parts  of  boiling  water  containing 
20  parts  of  sodium  phosphate,  and  5  parts  of  soap. 
The  solution  is  then  mixed  with  1,000  parts  of  gum 
tragacauth  paste  (1:20),  and  boiled  for  15  minutes,  then 
strained  and  padded.  The  pieces  are  passed  through  a 
Mather  and  Piatt's  steam  anihne  ager  or  steamed  for  a 
short  time,  washed  aud  finished. 

The  steaming  cau  he  dispensed  with  in  many  cases,  aud 
the  pieces  finished  after  lying  for  a  few  hours. 

A  printing  colour  is  made  by  mixing  starch  paste,  gum 
tragacanth  paste,  toluylene  orange  G,  and  glycerin.  The 
cahco  is  printed,  steamed  for  an  hour,  and  washed  in  a  cold 
bath  containing  o  per  cent,  of  ground  chalk.  The  colour 
is  not  very  fast  to  soap,  but  is  suitable  for  many  purposes, 
such  as  linings  for  example. 

Discharge  effects  are  obtained  by  printing  a  thickened 
mixture  of  stanuous  acetate  for  white,  and  I'ersiau  ben-ies, 
alizarin,  Methylene  blue,  Alizaiin  blue,  logwood,  along 
with  suitable  mordants,  and  stannous  acetate  for  coloured 
patterns. 

Toluylene  orange  acts  as  mordant  for  basic  dyes,  aud  a 
variety  of  compound  shades  can  thus  be  obtained.  Care 
must  be  taken  that  the  material  dyed  with  the  Orange  is 
well  rinsed  before  the  basic  dye  is  applied. 

Linen  and  jute  dye  similarly  to  cotton  ;  China  grass  and 
hemp  take  a  redder  shade.  Animal  fibres,  dyed  under  the 
same  conditions  as  the  vegetable  fibres,  are  coloured  more 
yellow  than  the  latter.  Silk  dyes  well  in  baths  of  boiled-off 
liquor  "  broken  "  with  acid.  Wool  is  dyed  for  au  hour  at  the 
boil  in  a  bath  containing  10  per  cent,  of  sodium  sulphate  ; 
the  shades  obtained  are  fast  to  milling. 

Toluylene  Orange  R,  iu  general  resembles  the  G  shade, 
but  gives  redder  shades,  which  are,  however,  scarcely  so 
fast.  Salmon  shades  are  obtaiued  by  using  only  a  little  of 
the  dye,  larger  quantities  give  shades  like  chrome-orange 
which  has  been  strongly  limed  or  topped  with  magenta. 
Toluylene  orange  K  is  applied  in  the  same  way  as  the  G 
shade. — E.  B. 


PATENTS. 


Improvements  in  Apparatus  for  Printing  oh  Fabrics. 
J.  Ken-,  Church.     Eng.  Pat.  9124,  June  22,  1888,     6d. 

This  invention  relates  to  the  construction  of  duplex  printing 
machines,  and  enables  two  sides  of  a  fabric  to  be  printed 
simultaneously  without  the  use  of  central  cyUnders  or  bowls, 
or  blankets,  when  so  desired  the  impressions  on  the  two 
sides  of  the  fabric  being  made  to  exactlj'  coincide. 

One  or  more  pairs  of  printing  rollers  are  provided,  the 
individual  pairs  being  placed  opposite  one  another.  The 
fabric  to  be  printed  is  passed  between  the  pan-  or  pairs  of 
rollers  so  as  to  be  iu  contact  with  each  roller  of  the  pair, 
or  all  the  rollers  at  the  same  time.  The  rollers  may  print 
the  same  pattern  ou  each  side,  or  diflereut  patterns  may  be 
printed  on  the  two  sides.  In  patterns  printed  with  one 
colour,  oue  pair  of  rollers  can  be  used,  but  in  printing  with 
more  than  one  colour,  the  number  of  rollers  will  correspond 
with  the  number  of  colours.  Both  sides  of  oue  fabric,  or 
one  side  of  each  of  two  fabrics  pJaced  back  to  back  can  be 
printed  with  the  same  or  different  patterns. 

The  arrangement  of  the  pair's  of  rollers  is  such,  that  the 
"  nips  "  are  in  parallel  planes  to  each  other,  iu  this  respect 
differing  from  ordinary  printing  machines,  wherein  the 
centre  lines  of  the  "  nips  "  radiate  towaiils  the  centre  of  the 
bowl.     Two  drawings  are  given. — E.  B. 
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Improcemeiils  in  Liiiiiujs  for  Bleaching  Kiers,  Vals,  Dye 
Tanks,  and  other  Analoyuiis  Hecei>lacles.  K.  1'.  Fll^l, 
Wilmington,  Ueluwiuv,  I'.S.A.  Kiif.'.  Pat.  lH,7":i, 
December  22,  1888.  6</. 
Uliuuii.N'U  kieiii  liiive  formeilv  boi'ii  iihuIl-  of  wooil,  or  of 
iron  liiKcl  »illi  wood,  ;;iilviuiisiil,  or  iviMi  I'liaiiulliil. 
Tliir-c  imlliojs  of  lining'  ari'  opiii  to  objuLtioii.  'l'\w 
objections  ar>'  oviTcoino  by  linin;;  tbe  kiir  or  tank  with 
clii'miaiJIy  prcpaivil  or  trcati'<l  tibre  such  as  "  ci'lUivi  it  " 
(u  priMliKt  ilo.oiibud  in  Kuji.  I'at.  S;!l<)  of  1885,  tills 
.journal,  188.'>,  TJl),  vulcanised  tibrc,  parchincnt  fibre,  and 
like  products  ivsultin};  fioin  the  tieatiiient  of  vefjetalile 
fibres  with  acids  or  acid  coiiipoiiiids.  ( >f  tliese  materials, 
"  cclluvert  "  is  preferable,  since,  after  the  liiiiii;;  has  been  in 
use  some  time,  a  sliin  or  enamel  is  formed  on  It.  The  tibre 
is  impervious  to  moisture  ;  steam  does  not  affect  it,wlK'reas 
wood  becomes  soakcil,  .swells,  and  warps. 

The  pivparcd  fibre  liiiiii;^,  inoreo\er,  is  of  much  less 
thickness  than  a  wood  lining,  so  that  it  detracts  much  less 
from  the  capacity  of  the  kier.  The  liiiiiii;  is  prcfcnibiy 
made  in  the  form  of  slabs,  which  may  be  seeured  to  the  kier 
or  tank  in  any  suitable  way,  for  exainpU-,  by  iiieans  of  bolts 
passing  thioU{{h  the  shell,  and  liniiif;  of  the  kier,  and 
having  inside  the  kier  cap-nuts,  made  of,  or  covered  with 
cclluvert,  &c.,  of  sullicient  size  to  cover  a  slot  or  enlarged 
opening  in  the  liiiiii};,  whicli  allows  for  the  slight  expansion, 
and  contraction  of  the  saiiic. — K.  li. 


VII.-ACIDS,  ALKALIS,  AND  SALTS. 

lieaetirches  on  the  Thiunir  Series.  Kerthelot.  C'onipt. 
Hend.  108,  77:!— 779. 
Thk  author  has  determined  the  heals  of  formation  of  the 
acids  of  the  thionie  scries  by  oxidisinir  their  potassium  and 
sodium  salts  with  a  solution  of  broiniiic  in  potassium  bro- 
mide. Complete  conversion  into  sulphuric  acid  takes  ])lacc 
in  a  few  minutes  with  hyposulphurous,  tritliionic,  tetrathionic, 
and  iM.'ntathioiiic  acids,  but  in  the  case  of  dithiouic  acid, 
oxidation  takes  place  so  slowly  that  the  method  is  useless. 
The  author  deduces  the  heats  of  formation  of  these  thionie 
acids  from  the  number  of  calorics  evolved  during  the  oxi- 
dation, making  due  allowance  for  the  heats  of  foriiiation  of 
sulphuric  acid,  of  water,  and  of  hydrobromic  acid,  together 
with  the  heat  of  solution  of  bromnie  in  potassium  bromide, 
the  heat  of  neutralisation  of  the  thionie  acid,  and  the  heat 
disengaged  by  the  saturation  of  an  equivalent  of  potash  or 
soda  with  sulphmic  acid.  Helow  are  the  calories  disengaged 
during  the  formation  of  the  molecular  weight  of  each  acid 
iu  grms. 

Cal. 

S,0,.H,0 7T* 

SiOj.H.0 20ir  s 

SjOs.HjO 211t 

SiOi.HjO 203-2 

SiOj.HjO 215'8 

It  will  be  noticed  that  in  each  case  the  [iroportions 
approxituate  to  40  calorics  for  each  equivalent  of  o.xygcn 
directly  united  with  the  -iilphiir  atom.  This  is  also  the 
case  with  sulidiurous,  sulphuric,  and  persuiphuric  acids. 

—A.  K.  I). 


'/'he  Action  of  Alkalis  on  the  Aeids   of  the  Thittnie  Series. 

Ili'il'helot.  Compt.  Heml.  loig, 'J'.i'>— 9:SI'- 
This  coiumnnicatioii  is  intended  to  supplement  the  aulhoi's 
note  (prece<liiig  abstract)  on  the  heats  of  formation  of  the 
acids  of  the  thionie  scries.  He  now  describes  the  behaviour 
of  these  acids  with  an  excess  of  alkali  in  dilute  solution. 
Conversion  into  sulphites  and  thiosulphates  (hypcisulphites) 
take  phice  with  evolution  of  heat.  The  rc-anangcment  of 
the  molecular  groups  of  the  thionie  acicls  i-eally  iii\()l\'es 
an  absorption   of   heat,  but   this  absorption  is   more  than 


counterbalanced  by  the  heat  of  neutralisation  of  the  in- 
creased iiiiinber  of  aeiil  inolecuK-s  produced.  His  results 
lead  liiui  to  adwinec  the  tiicoiy  that  the  tliiouic  acids  slioidd 
be  considered  as  ilcrivatives  either  from  tliiosulpliuric 
(hyposulphurous)  or  sulphurous  acids  or  from  both,  by  the 
elimination  of  luoKiules  of  water. — ,V.  I!.  I*. 


On  the  Solubility  of  some  Salts.     H.  Lc  Chatelier.     Compt. 
Keiid.  108,  801—803. 

TitK  author  still  maintains  the  impossibility  of  u  vertical 
tangent  to  the  curves  of  solubility  in  the  case  of  calcium 
chloride.  He  also  eoinjihiiiis  that  H.  Koo/.eboom  (this 
.loiiriial,  l«8a,  :i'.ll)  has  in  Ills  calculations  neglected  the 
change  of  volume  that  accomiiaiiics  the  solution  of  the  salt, 
and  which  at  the  point  of  fusion,  he  contends,  will  materially 
intluence  the  results.  He  thinks,  howe\er,  that  Uoozeboom 
and  himself  are  nearer  of  accord  than  may  at  first  appear, 
especially  if  tlu'  former  will  assent  to  the  projiosition  that 
with  every  abrupt  change  in  the  nature  of  the  sohent  there  Is 
a  correspondingly  abrupt  change  in  the  behaviour  of  the 
cur\"e.  lioo/.cboom  has  already  completely  acce[)ted  the 
opinion  advanceil  by  the  author,  that  a  sudden  change  in 
the  behaviour  of  the  cur\e  of  solubility  corresponds 
necessarily  to  every  sudden  change  in  the  state  of  a  solid 
salt,  which  undergoes  solution. 

lloo/cboom  hail  complained  that  the  author  had  attributed 
a  too  great  degree  of  precision  to  his  experiments.  He 
considers  that  on  a  subject  so  delicate,  theory  alone  can 
lead  to  positi\e  conclusions.  His  forniula.  whicli  claims 
absolute  rigoronsuess,  contains  a  deiioniinalor  holding  good 
to  the  point  of  fusion  of  CaCU,  0  HgO  and  giA'iiig  conse- 
quently an  Infinite  value  for  the  angular  coefficient  of  the 
tangent.  The  author  cannot  accept  this  view  ;  he  has  great 
confidence  in  the  experiments,  but  much  less  in  the  rigorous 
fiiriuula,  which  they,  in  fact,  only  approach. 

Koo/.eboom  neglects  in  his  calculations,  as  being  infinitely 
small,  the  change  of  volume  accompanying  solution  of  the 
salt.  Hut  on  arriving  at  the  fusing  point,  this  neglected 
ipiantit}'  beconies  infiuitely^large  in  proportion  to  that  whicli 
has  been  preserved,  and  the  formula  loses  it  applicability, 
(Etutles  stir  ies  Conditions  de  Vequilibre,  B.  Roozebooiit. 
Cnmpl.  Rend.  108,  '^'^  <"id  218.)— A.  K.  I). 


On  the  Oxides  of  Manganese  obtained   in   the   Wet   11'^///. 
A.  Gorgeu.     Compt.  Rend.  108,  948-951. 

llvDKATKU  protoxide  of  manganese  held  in  suspension  hi  a 
mother  ll(|U(.»r  ci.Hitainiiig  excess  of  manganese  salt  absorbs 
oxygen  with  the  fonnation  of  tlii'  saturated  bibasie  raauga- 
nitu  JlnOn,  2  iluO.  Further  absorption  of  oxygen  goes 
on  slowly  at  ordinary  temperature  till  the  acid  manganite  of 
the  formula  MnO;,  MuU  is  arrived  at.  Neutral  aqueous 
solutions  of  maiiganous  salts  grow  turbid  on  exposure  to 
the  air,  the  amount  of  deposit  varying  inversely  with  the 
degree  of  concentration.  From  solutions  of  chloride, 
suljihatc,  and  acetate  it  has  the  composition  JInO;,  Mii( )  ; 
from  the  nitrate,  :!  MnOo,  2  ilnO.  I'rolnilily  this  deposit  is 
due  to  the  action  of  oxygen  upon  the  salts  already  somewhat 
dissociated  by  the  fact  of  their  solution  in  water.  Iodine 
(dissolved  in  potassium  iodide)  acts  very  feebly  upon  hy- 
drated  maiiganous  protoxide  anil  upon  the  carbonate.  Upon 
salts  of  manganese  with  acetic  and  the  stnmger  acids  it  has 
no  action  at  all.  Chlorine  and  broniine  behave  much  more 
eiiergetically,  oxiillslng  the  protoxide  and  dceomiiosing  the 
carbonate  with  ultimate  foriiiation  of  the  dioxide.  A 
considerable  time  is  leipiired  to  effect  complete  oxidation 
owing  to  the  formation  of  intermediate  manganites  of 
manganese,  which  are  less  susceptible  to  the  influence  of 
the  oxidising  agent. — A.  K.  D. 


.1  Ac«'  Uetermination  of  the  ,'^peeijie  Gravities  of  Solu- 
tions of  Ammonia,  (i.  Lunge  and  T.  Wicrnik.  Zeits. 
f.  angew.  Cheni.  1889,  181—183. 

GuiJ.VEBKKG  (this  Journal,  1889,  390—391)  lately  published 
a  new  table  of  the  specific  gravities  of  solutions  of  ammonia, 
which  table  appcius  to  agree  very  closely  with  that  published 
years  ago  by  Wachsmuth.     The  tables  of  both  investigators 
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are,  however,  based  on  determinations  performed  at  different 

temperatures,  and  if  the  necessary  corrections  are  introduced 
into  Wachsnuith's  table,  who  took  12°  C.  as  the  normal 
temperature,  it  will  be  found  that  the  affreement  with  Griiue- 
bcr';,  althou^jh  still  f;oo(l,  is  no  longer  very  close.  Lunge 
and  \\'ieniik  now  nuide  a  large  number  of  ex]ieriments,  in 
which  the  specific  gravities  and  actual  percentages  of 
ammonia  in  ammoniacal  liquors  were  determined  with  the 
greatest  possible  care.  From  these  determinations  a  table 
was  calculated,  which  agi'ees  very  well  with  Wachsmuth's, 
corrected  for  a  temperature  of  15°  C,  whereas  Griineberg's 
figures  are  a  little  too  low,  as  will  be  seen  by  the  comparison 
of  these  tables  : — 


Specific 
Gravity. 


Carius, 
U°C. 


Griine- 
berp, 
16°  C. 


0-880    ] 

••      1 

33-60 

0-885 

35*85    \ 

33-30 

0-890 

33-33 

31-40 

0-895 

31-10    1 

29-50 

0-900 

29-00 

•27-70 

0-905 

27-10    1 

2ti-00 

0-910 

25-20     1 

24-40 

0-915 

2:J-« 

22-86 

0-920 

21-66 

21 -.30 

0-9-25 

20-00 

19-80 

0-930 

18-40 

18-35 

0-935 

lB-90 

16-90 

0-9W 

]5-« 

16-43 

0-945 

14.- 05 

14-00 

0-850 

12-65 

12-60 

0-955 

11-25 

11-20 

0-960 

9-90 

9-80 

0-%5 

8-55 

8-40 

0-970 

7-26 

7-03 

0-976 

6-00 

6-73 

0-980 

4-73 

4-60 

0-985 

3-66 

3-30 

0-990 

2-35 

2-15 

0'993 

1-08 

1-05 

rooo 

0-00 

0-00 

Smith, 
14' C. 


Waclismnth,  Lunge  and 
corrected  'Wiernik, 
for  15°  C.    ,       15°  C. 


30-4 


20-3 


15-6 


9-8 


7-2 


2-» 


35-42 

33-64 

31-86 

,30-08 

•28 -34 

•28-64 

■23- 02 

-23-40 

21-80 

•20-26 

18-74 

17-20 

15-69 

11-22 

12-80 

11-33 

9-98 

8-62 

7-27 

5-P7 

4-71 

3-48 

2-26 

1-17 

o-oo 


35-60 

33-67 

31.73 

30-03 

28-, '13 

26  64 

24-911 

23-35 

21-75 

20-18 

18-64 

17-12 

15-03 

14-17 

1-2-74 

U-32 

9-91 

8-59 

7-31 

6-05 

t-80 

3-55 

2-31 

1-U 

0-00 


Carius'  table,  which  for  a  long  time  en.ioyed  a  high  repu- 
tation for  correctness,  must  now  give  way  to  those  of  his 
successors,  who  although  working  independently,  arrived  at 
very  nearlj'  the  same  results. 

the  authors  publish  a  further  table,  whieli  will  be  foimd 
very  useful. 


Table  op  the  Specific  Gbavitv  of  Solutions  of 
Ammonia  at  15°  C. 


Specific 

Gravity  at 

16°  C. 

Per  Cent, 
NH,. 

One  Litre 

contains 

Grammes  of 

NH3. 

Correction 

of  the 

Specific  Gravity 

for  ±  1°  C. 

1-000 

0-00 

0-0 

0-00O18 

0-998 

0-45 

4-5 

0-00018 

0-996 

0-91 

9-1 

0* 00019 

0-994 

1-37 

13-6 

u-oooiu 

DY  OF  CHEMICAl,  INDUSTRY. 

[July  Si,  1889. 

1                     1 
Specific        '      Percent. 
Gravity  at 

15°  C.                      ^""^-            i 

! 

One  Litre 

contains 

Grammes  of 

Correction 

of  the 

Specific  Gravity 

for  ±  1°  C. 

1 

0-992          '            1-84 

18-2 

0-00020 

0-990                     2-31 

22-0           1 

0- 00020 

0-988                     2-80 

•27-7 

0-00021 

0-986                     3-30 

32-6 

0-00021 

0-984                     3-80 

37-4 

0-00022 

0-9P2          1           4-30 

42-2            1 

0-00022 

0-980                       4-80            . 

47-0 

0-00023 

0-978                     5-30 

51-8 

0-00023 

0-!l76                      5-80 

,-)6-fi 

0-00024 

0-974          i            6 -.30 

61-4 

0-00024 

0-972                       6-80 

66-1 

0 -00025 

0-970                       7-.31 

70-9 

0-00025 

0-968                       7-82 

75-7 

0-00026 

0-966          1 

s-ss         \ 

80-5 

0-00026 

0-961 

8-84 

85-2 

0-00027 

0-962 

9-35 

89-9 

0-00028 

0-960 

9-91 

95-1 

0-00029 

0-958          ; 

10-47 

100-3 

0-00030 

0-956 

11-03 

105-4 

0-00031 

0-954 

U-60 

110-7 

0-OOOS2 

0-962 

12-17 

115-9 

0-00033 

0-950 

12-74 

121-0 

0-00034 

0-948 

13-31 

1-26-2 

0-00035 

0-',146 

13-88 

131-3 

0-00036 

0-944 

U-46 

1S8-3 

0-00037 

0-942 

15-04 

111-7 

0-00038 

0-940 

15-63 

146-9 

0-00039 

0-938 

16-22 

132-1 

0-00040 

0-936 

16-82 

167-4 

0-00041 

0-934 

17-42 

162-7 

0-00041 

0  932 

18-03 

168-1 

0-OOOM 

0-930 

18-6t 

173 -4 

0-00042 

0-928 

iy26 

178-6 

0-00043 

0-926 

19-87 

184-2 

0-00044 

0-924     " 

20-49 

189-3 

0-00046 

0-922 

■21-12 

194-7 

i          0-00046 

0-9-20 

21-75 

200-1 

O-OO047 

0-918 

22-39 

'203-6 

0-00048 

0-916 

•23-03 

210-9 

0-00049 

0-914 

23-68 

216-3 

0-00060 

0-912 

24-33 

221-9 

0-00051 

0-910 

•24-99 

•2-27 -4 

0-00052 

0-908 

25-65 

•232-9 

1 

0-00053 

0-906 

26-31 

238-3 

0-00031 

0-904 

26-98 

243-9 

0-00055 

0-902 

27-65 

249-4 

0-00056 

0-900 

28-33 

•236-0 

0-00057 

0'898 

29-01 

260-6 

0-00058 

0-896 

29-69 

266-0 

0-00059 
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Spefirtc 

Gnvit}-  at 

IS"  C. 

Per  feiit. 
NH,. 

One  Litre 

oontAliia 

Grammes  of 

NHi. 

Correction 

o(  the 

Siiccillc  Gravity 

for  ±  re. 

0-8M 

S0S7 

271 -6 

0-(KK)»'i(l 

0-8K 
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The  iipecitiu  heat  increases  with  a  rise  of  temperature. 

— S.  H. 


Tmprovtments  in  thr  Manufacture  of  Acetic  Acid. 
.M.  CiiiinoM,  London.      Enp.  I'at.  o-221,  March  -26,  1K89.     6rf. 

CaiiiK  lu'ctic  acid  is  di;j;**sted  witji  aliout  :J  jicr  cent,  of" 
eitlier  l)iiin\ide  ot"  iu;Mi;;aiu*se.  niitn^aniite  of  soda  or  otlier 
niiiii;.'analc,  or  pcnnaii^'anali'  of  ]iotasli  or  other  pcrinaii^'a- 
nate.  ,Vm  ci|iiiA"aK'nt  amount  ot"  siilpliurie  or  otlu-r  acid  is 
adifcd  to  dceoinposc  tile  acetate  produced  h_v  the  decoin))Osi- 
tion  of  the  oxiihmt,  and  the  difjested  acid  is  distilled,  the 
first  10  jier  cent,  and  the  hist  .j  per  cent,  liein;;  rejected. 
The  acetic  acid  thus  produced  may  he  still  further  purified 
liv  ivpeatiujl  the  process  with  1  per  ciuit.  of  one  of  the 
aiiovc  oxidisini;  aj;eiits.  The  mauj^anese  is  recovered  from 
the  residue  in  the  still  and  is  used  over  apiin. — K.  E.  H. 


77ic  Speci/lr  Heiil  of  Siitphniic  Aciil  (if  I  in  itiiix  SlieiK/ths. 
¥.  «<ile.     Zeits.  f.  angcw.  them.  "lHH9.  24  I— 24.-). ' 

Therk    exists   for  the   specific   heat  of  h\ dialed    sulidiiuic 
acid,  n  fomiiihi  bv  Mui-i|riuic,  viz. : — 

iu  which  C=p  c  the  molecular  heal  ; 

/>  =  the  molecular  \veij;ht  of  the  solution  ; 

c  =  the   s|>ecific   heat   of  the  solution    per   unit   of 
weifrlit  ; 

H=the  niiniher  of  niolcculos  of  water  per  molecule 
of  .SO,H.. 
This  formula  fjives  aecuiate  results  from  a  certain  point,  and 
the  results  found  hy  calculation  aiiree  with  those  found  by 
exjH-rimeut.  Marijjnac's  formula  is.  howi-ver.  only  applic- 
ahle  if  m,  that  is  the  niinilicr  of  molecules  of  water,  he 
known,  and  the  author  tliercfiue  calciilateil  a  more  );enerally 
usefid  table,  where  the  specific  heat  can  hi-  read  off  ilirectly, 
after  the  specific  gravity  of  the  sulphuric  acid  at  15°  C.  is 
ascertained. 


PATENTS. 

Improvement!)  in  Purifying  or  Treating  Coal  (uis  and 
other  Oaseons  or  Liquid  Vrodtwts  of  Destrurtii'e  Di.sfil- 
fatioit,  and  in  part  iippltfahlc  in  the  Alkah\Mamifarture. 
.\.  Campbell,  Eondon,  and  \V.  liovd,  lilasfrow.  Eiifi.  I'at. 
10,180,  July  la,  1888.     6rf. 

Srr  itudfr  II.,  yn/f/e  534. 


Jmprorenienl.i  in  the  lii'diirtiiiii  of  Hydrogen  Sulphide  for 
the  Production  of  Sulphur  therefrom.  .1.  H.  'I'lionipstm, 
London.      En;:.  Pat.  17,18:!,  November  26,  1888.     6t/. 

Thk  hydrogen  sulphide  is  reduced  to  sulphur  by  means  of 
the  fumes  obtained  by  the  decomposition  of  nitrates  or 
nitric  acid.  Sufficient  air  must  bi-  aiiniitled  to  reoxidise  the 
nitric  oxide  formed  by  the  reaction  to  nitrogen  jieroxide, 
and  the  prrn-ess  then  goes  on  continuously.  Drawings  arc 
given  to  show  how  the  operation  can  be  caiTied  out  iu  con- 
junction with  the  process  patented  in  1887  (this  Jotinial, 
1888,  626).— E.  E.  B. 


VIII.-aLASS,  POTTERY,  AND 
EARTHENWARE. 


Sulzliach,  (ici'many 
TiiK  object  of  this  invention  is 


I'.vi'E.N  r. 

,  Plate  Glass 

Eng.  Pat.  6:!;):! 

to   obtain  rolled  plate  glas; 


Jmprurvnients  in  the  Manufaeture  of  Plate  Glass.   P.  SSiinon. 
^'   •  '      '     "  '■'"'-    "•    -"■"■'    .Vpril  15,  1889.    0(/. 


•d 


with    a    smot)th    and    even    suriai 

between  I'ollers  with  their    surface    „  .i.v.i,  i.»^    .,.,......, j^ 

parallel  to  the  axes  of  the  said  rollers,  and  the  wave  of  the 

" '■  ■■  •■ : -■ -■    the  hollow  of 

■s  remains 


aiiiace.     The    glass  is    press  _ 
waved,  the  wave  rniining 


are   iu   motion  pas^ 
space 


one  ridler  when  they , --    —  - 

the  other,  so  that  the  space  between  the  two  rollers 
constant,  and  tlie  plate  will  not   recei\e  varying  tliicknesses. 
H\  means  of  pins  or  punches  attached  to  tlie  rollers  the  glass 
required.      Drawings  are  attached  to 


■'.'   ■■"  "" t >"  1-. ...-..' 

may   be   perforated   if   requ 
the  speciAcation. — C.  Js.  H 


IX.-BUILDING  MATERIALS,  CLAYS. 
MORTARS,  AND  CEMENTS. 

Portland  Cement.     Candlot.     Bull.  Soc.  d'Encouragement 
rind.  Nat.  1889,  212—229. 

C'a.mii.ot's  paper  has  been  accepted  by  the  chemical  com 
mittce  of  the  society  through  H.  le  Chalelier,  of  whose 
report  the  following  is  an  abstract.  The  chief  object  of  the 
author  has  been  to  examine  the  various  methods  of  testing 
I*(U-tland  cement,  already  in  use.  These  are  comprised  in  the 
detcnninatioii  of  (1)  chemical  composition,  (2)  fineness, 
(3)  density,  (4)  speed  of  setting,  (5)  tensile  sti-ength. 
Taking  these  .seriatim  we  find: — 

(1.)  The  ultimate  ciunposition  of  a  cement  may  vary 
within  tolerably  wide  limits  without  affording  any  criterion 
of  ([uality.  The  only  three  points  that  can  be  thus  used,  are  the 
percentage  of  iiisolulile  matter,  which  in  the  case  of  cements 
of  good  iiuality  does  not  exceed  1  per  cent. ;  the  loss  on 
ignition  (water  and  carbon  dioxide),  which  if  greater  than 
:!  per  cent.,  indicates  that  the  cement  has  undergone  sufficient 
alteration  to  appreciably  diminish  its  strength;  and  the 
presence  of  snljihides  in  notable  amount,  which  points  to 
adulteration  with  lilast-furnaee  slag. 

(2.)  (,'andlot  considers  that  all  particles  which  refuse  to 
jiass  through  a  sieve  with  900  meshes  per  square  cm.  are 
iiiei-t  ;  those  jiassing  one  of  silk  lun'c  a  marked  influence  on 
the  early  stages  of  hardening,  while  those  of  intermediate 
size  ultimately  become  hydrated  and  harden  as  perfectly  as 
the  finest,  but  take  a  considerable  time  in  so  doing.  It 
therefore  appears  that  this  test  is  of  value  intrinsically,  but  it 
is  also  important  on  account  of  the  bearing  it  has  on  others 
of  the  tests  usually  made,  such  a  density  and  speed  of 
setting. 

(If.)  A  careful  distinction  must  be  drawn  between  ab.solute 
and  aiqiarcnt  density ;  the  former  is  that  of  an  isolated 
particle,  while  the  latter  is  the  weight  of  a  given  measure  of 
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the  cemeut.  The  t'ormer  varies  wlthhi  very  uarrow  limits 
(3"  108  for  cemeut  from  uiKler-hiirnt  yellowish  cliuker,  and 
IS '154  for  that  from  well-hurnt  hlaek  clinker,  being  the 
extreme  figures  quoted),  and  is  of  little  use  iu  judging 
(juality.  The  latter  must  (-liA-iously  hi'  taken  under  standard 
conditions  of  filling  the  measure,  as  otherwise  enormous 
variations  will  occur.  It  is  fonnd  that  the  apparent  density 
increases  with  the  coarseness  of  the  sample  examined,  and 
it  is  this  fact  that  has  given  rise  to  the  fallacy  that  a  low 
density'  is  characteristic  of  an  under-hurnt  cement ;  under- 
hurnt  cemeut  is  soft,  and  becomes  more  finely  divided  by  a 
gl\en  amount  of  grinding  than  a  well-burnt  one,  and  it  is 
this  greater  fineness  that  causes  it  to  have  a  low  apparent 
density.  Density,  real  or  appari'iit,  is  therefore  dismissed  as 
of  hut  slight  \ahic. 

(-1.)  An  arbitrary  method  of  determining  the  begiuuiug 
and  end  of  the  selling  is  inevitable.  Vicat's  needle,  which 
is  a  point  1  mm.  in  area  loaded  A\ith  300  grnis.  is  com- 
monly used.  The  infiuence  of  ^  arious  conditions  and  cir- 
cumstances was  studied. 

(«.)  nine  of  temperature  much  hastens  the  settiug;  the 
alteration  is  nu)st  nuirked  with  slow  setting  cements. 

((').)  Decreasing  thv  proportion  of  water  used  fortemperiiig 
ipiiekens  the  setting ;  it  is  on  this  account  that  neat 
cement  sets  more  quickly  than  when  mixed  with  sand, 
liecause  in  the  latter  case  more  water  is  needed  for  a 
given  weight  of  cement. 

(f.)  S<tluble  foreign  salts,  such  a>  calcium  chloride, 
sulphate,  and  nitrate,  retard  settuig  ;  sodium  elUoride  is 
ivithout  influence ;  sea  water  forms  calcium  sulphate 
and  chloride  by  the  action  of  the  magnesium  salts  it 
contains  on  the  lime  of  the  cement,  and  therefore  also 
lessens  the  speed  of  setting.  T'nder-burnt  cements  are 
most  affected  in  this  respect. 

((/.)  Fine  grinding  quickens  the  setting  loa  slight  extent, 
more  so  with  fresh  than  with  sea  water. 

(('.)  Exposure  to  air,  involving  as  it  does  the  absorption 
of  water  and  carbon  dioxide,  considerably  retards  the 
setting. 

From  this  it  appears  that  the  speed  of  setting  is  so  easily 
altered  by  comparatively  slight  causes  that  its  determination 
is  of  little  value  as  a  means  of  judging  the  ipiality  of  the 
cement.  Moreover,  Portland  cement  of  good  ipiality  may 
set  in  any  time  from  10  minutes  to  10  hours  accor<ling  to  its 
method  of  manufacture  (the  very  quick-setting  variety  is, 
of  course,  specially  nuide  to  replace  ordinary  i|uick-setting 
cements).  The  cliief  reason,  therefore,  for  examining 
samples  in  this  respect  is  to  ascertain  whether  they  lie  suited 
for  the  work  in  which  thej'  are  to  be  used. 

(5.)  Tests  iu  compression  approach  more  nearly  than 
those  in  tension  to  the  conditions  obtaining  in  practice,  but 
are  little  used  on  account  of  the  difficidty  of  making  them 
and  the  costliness  of  the  apparatus  necessary.  Candlot 
has  confined  his  attention  to  tensile  tests,  and  points  out 
nniny  sources  of  inicertaiuty.  For  instance,  it  is  customary 
to  make  the  tests  in  sets  of  six,  and  as  the  figures  given 
by  these  often  vaiy  widely,  to  adopt  certain  arbitrary 
rules  which  may  differ  among  themselves ;  thus  some 
operators  return  the  mean  of  the  whole,  othei's  that  of  the 
three  strongest,  others  again  the  highest  value  of  the  six. 
Further  the  teusile  strength  of  the  cement,  whether  neat  or 
mixed  with  sand,  is  not  the  same  per  unit  of  sectional  area  for 
briquettes  of  all  sizes  ;  it  appears  rather  to  be  proportional 
to  the  perimeter  of  the  section. 

The  maximum  strength  of  a  cement  is  not  usually  reached 
until  at  least  a  yeiU'  has  elapsed  after  its  setting  ;  noi'mally, 
the  limit  once  reached  is  invariable  ;  certain  cements,  how- 
ever, show  a  retrograde  tendency,  especially  such  as  contain 
an  excess  of  lime  or  are  inider-burut.  E\en  a  good  cement, 
if  very  finely  gi'ound,  mixed  with  sea  water,  and  tested 
neat,  will  generall}'  reach  a  maxiuuuu  strength  between 
the  third  and  sixth  month,  but  this  is  a  phenomeuou  of  a 
different  order  altogether,  for  it  does  not  occiu'  if  the  cemeut 
he  mixed  with  sand  or  tested  in  compression.  C'andlot's 
figures  show  that  the  usual  7  and  28  days'  tests  fail  to  gi\e 
any  but  an  imperfect  idea  of  the  final  strength  of  the 
cemeut. 


The  quantity  of  water  used  is  without  influence  if  it  vary 
not  more  than  20  per  cent,  of  its  total  auujunt ;  beyond  this 
limit  a  decrease  in  strength  occurs.  There  is  usually  a 
perceptible  difference  between  cement  mixed  with  soft  and 
sea  waters,  but  its  direction  and  amount  cannot  be  reduced 
to  any  rule.  The  influence  of  temperature  on  the  flual 
strength  is  doubtful,  as  is  also  that  of  the  environment  iu 
which  the  briquettes  are  kept,  e.g.,  iu  moist  or  di'y  air,  or 
mider  water.  Cement  gauged  on  an  absorbent  surface, 
such  as  a  plaster  slab,  and  left  there  for  24  hours  before 
immersion,  shows  a  mucli  higher  tensile  strengtli  than  when 
a  non-porovis  plate  has  beeu  used,  if  tested  after  a  fairly 
short  period  has  elapsed  ;  in  the  long  run  this  difference 
tends  to  disappear.  The  kind  of  sand  used  aud  the 
proportion  adopted  are  also  noteworthj*  factors. 

Besides  all  these,  which  are  external  conditions,  and  appl^' 
equalh'  to  good  and  bad  cements,  there  are  certain  intrinsic 
properties  of  cements  which  influence  its  tensile  strength. 
First  with  respect  to  the  eomposition  ;  an  over-limed  cement 
will  show  a  high  teusile  strength  to  begin  with,  but  will 
be  apt  to  retrograde ;  if  over-clayed  on  the  coutrary,  it 
will  be  at  first  somewhat  weak,  but  will  not  thus  deteriorate 
afterwards.  f^econdlys  burning :  under-burnt  cement  of 
normal  composition  will  set  rajiidly  and  attain  its  niaxinnnn 
strength  in  the  first  month.  Thirdly,  Jiueness :  this  is 
without  influence  on  the  final  strength  if  the  eeua-nt  be 
tested  neat,  but  if  mixed  with  sand  the  finer  cement  will  be 
considerably  the  stronger. 

From  these  facts  one  is  forced  to  conclude  tliat  tiie 
determination  of  the  tensile  strength  does  not  define  the 
quality  of  a  cement  with  any  great  jirecision. 

To  supplement  these  methods  of  testing  it  ha>  beeu 
proposed  to  allow  the  briquettes  to  harden  imder  water 
at  80 — 100"  C,  instead  of  at  the  ordinsu-y  temperature. 
This,  Candlot  condemns,  but  Chatelicr  is  of  opinion  that  it 
is  useful,  esiiecially  in  discriminating  between  cements  of 
really  good  and  thoroughly  bad  qiuility  ;  over-limed  cements 
are  detected  by  the  deterioration  they  suffer. 

Finally,  C'hatelier  conuneuts  on  the  discouraging  state  of 
things  indicated  above,  and  suggests  that  reform  is  much 
needed  in  our  methods  of  testing.  It  is  of  no  interest  to 
know  the  teusile  strength  of  cement  that  is  to  he  used  iu 
compression  when  no  certain  relation  exists  between  the 
two.  He  lays  down  the  following  rules  with  which,  among 
others,  a  cemeut  of  good  quality  should  comply : — 

(1.)  It  should  possess  a  fair  hut  not  necessarily  high 
strength,  when  tested  mixed  with  saud  and  in 
compression. 

(2.)  It  shoulil  be  capable  of  adhering  with  sufficient 
firmness  to  oi'dinary  building  materials  such  as  brick 
and  stone. 

(3.)  It  shoidd  not  disintegrate  spontaneously  or  crack 
or  swell. 

(4.)  It  should  not  disintegrate  under  the  influence  of 
perfectly  dry  air  or  frost. 

(o.)  It  should,  if  intended  for  nniriue  work,  resist  the 
action  of  magnesium  salts  as  far  as  possible. — B.  B. 


Basic  and  Fire-prouf  Stones  from  Basic  Star/.  Diugl. 
Polyt.  J.  272,  17. 
The  Uiistener  Geuierkschaft  (HUsten,  Westphalia)  pro- 
poses as  a  binding  material  for  basic  aud  fire-proof  stones 
the  phenolates  of  the  alkalis  aud  alkaline  earths  (Ger.  Pat. 
46,237,  No\ .  24,  1887),  of  which  the  phenols  ha\'e  been 
obtained  by  the  dry  distillation  of  coals,  brown  coal,  peat, 
or  wood.  The  tar  from  these  materials  is  distilled,  aud  the 
tar  oils  thtis  obtained  are  separated  in  the  usnal  way  into 
phenols  and  hydrocarbons. 

The  first  (carbolic  acid  or  creosotes)  are  then  stirred  to  a 
thin  paste  with  the  alkali  or  alkaline  earth  selected.  The 
mass  becomes  warm,  and  before  it  can  cool  and  harden, 
the  fire-proof  nuiterials  are  mixed  with  it.  In  a  few  hours 
the  mixture  hardens,  and  it  must  at  once  be  brought  into 
the  desired  position,  aud  form  just  like  cement.  The  purer 
the  phenols  employed,  i.e.,  the  nu>re  carefully  the  neutral 
oils  are  removed,  the  harder  aud  more  durable  is  the 
moulded  mass.  Those  materials,  which  in  the  roasted 
coiidllioii   possi'ss   basic   )iro]ierties,  e.g.,  limestone,  marble. 
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dolomite,  mngnesifo.  Sec,  may,  after  hurninft  and  suitably 
imlrorisin';,  lie  worked  up  vnt\\  the  phenols  at  onec,  to  yield 
ii  plastic  mas';  eapiiblr  of  hiiiif;  inoiildtMl,  and  which  on 
OK)!!!!";  also  hanleiis  like  cement — \V.  S. 


The  Influence  of  Smjiii-  mi  the  lliinieniny  of  I'emenls. 
Stammer.  Din;;!.  I'olyt.  .).  271,  iOB— 278. 
A  sKiiiKS  of  experiments  have  Inen  nmde  on  the  intluencc 
of  ailditions  of  snj;ar  i>n  the  hardenin^j  of  cements,  liy  II.  dc 
Piireons  and  IT.  Iluliart  Torter  on  behalf  of  the  .\ineiiean 
Society  of  t'ivil  Kngineers.  The  ehii'f  ivsnlts  obtained  were 
that  the  addition  of  SUffar  or  molasses  delayed  ihc  setting  of 
the  mortar,  the  retardulion  bein;;  pvater  when  molasses  was 
used,  but  i\hen  certain  proportions  wt're  not  exceeded  the 
strenj^h  of  the  mixture  was  jrfi.;(tcr  than  that  of  the  imrc 
cement.  Less  than  '1  |h>i'  cent,  of  sn^ar  must  be  added  to 
Portland  cement,  and  less  than  1  per  cent,  to  Homaii  cement. 
ollienvi.se  the  mortar  will  not  holii  toffethcr. 

The  following  diagrams  show  gi-aphically  the  results  of 
the  experiments.     The  absciss;e  ri'prcscnt   th(>  duiatioii  of 
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the  hardening  in  days,  and  the  ordinates  the  breaking  strain 
in  kilos.  The  sugar  appears  to  have  no  chemical  action 
on  the  otlii'r  nuiterials,  crystals  of  it  being  easily  detected 
on  thf  broken  surfai-.s.  TJ,,-  authors  are  of  (iplnioM  that  the 
incn-ased  binding  jiower  of  the  cement  brought  about  bv  the 
addition  of  sngar  is  due  more  to  mechanii-al  than  eheiuical 
causes,  as  the  presence  of  the  s\igar  retards  the  s.'tting  of 
♦he  cement,  and  consequently  favours  the  completion  of  the 
chemical  reactions  involved  in  that  process. — W.  .M. 


X.-METALLURGY. 

Progress  in  the  Iron  Intliisfn/.      W.  Koort.      Dinijl.  I'olvf. 

•'■272,  1—H. 

A  MODIFH  ATIOX  of  tlic  liesscincr  prooess  by  ("arlsson 
(Sweden),  which  yields  a  product  eontaiuing  about  '2  per 
cent,  of  carbon  ami  MIL'  per  cent,  of  silicon,  is  described. 

—A.  K. 


K.rlractinn  of  Zinc  in  Shajl  Furnaces.    \V.  Kovoit.    Dlngl. 

Polyt.  .T.  272,  268—272  and  S12— 319. 
TiiK  extraction  of  zinc  in  shaft  fnriuiccs  is  a  qncstlon  which 
reipiircs  a  satisfactoiy  solutliui.  l"or  a  inimbcr  of  years 
many  attempt.s  have  been  made  to  improve  the  shaft  furnace 
process.  In  IH7S,  Hiimn  and  Graiullils  in  Stolberg  maile 
the  attempt  to  use  a  zinc  oven  with  upright  retorts.  They 
aimi'd  at  making  the  old  Coiinthlau  method  <'outinuous. 
The  materials  containing  /.ine  were  heati'd  with  rednelng 
agents  by  gas  In  reduetion  spaces  in  tlu'  fcu-ni  of  sliafts. 
which  were  filled  above,  and  euiittied  below. 

The  /.Ine  shaft  furnaces  of  Henri  llaruiet  ha\-e  abo\e  and 
below  an  apparatus  for  leading  off  the  zinc  vapotu's.  The 
volatile  |)roducls  are  led  through  two  long  cylindrical 
upright  chambers  in  which  the  reduction  of  carbonic  acid 
lo  carbonic  oxide,  and  traces  of  zinc  oxide  to  metallic  zinc 
Is  completed.  Westman,  In  the  year  18HI-8."),  used  two 
shaft  furnaces  snp[)lled  with  ciial.  and  one  for  preparing 
brl(|nettes  of  ore  and  coal.  Through  both  the  first  shaft 
furnaces  generator  gas  was  passed,  by  the  condinstlou  of 
which  in  the  regenerating  chandlers  sutticlcnt  heat  was 
jirodnced  to  reduce  the  ore  to  metal.  I^uaglio,  I'lntsch,  and 
Lcntz  obtained,  in  the  year  I8SI,  a  jiatent  for  a  furnace 
construction  whlidi  consists  In  the  at  langenient  of  two  shaft 
ovens  connected  by  a  canal,  Into  one  of  which  the  air  is 
introduced,  and  from  the  other  the  jiroducts  of  the  reaction 
are  withdrawn,  this  constantly  bi'iiig  reversed.  The  dis- 
coverers Indicate  that  the  prlnci]il<'  of  their  discovery 
consists  in  reducing  the  carbonic  acid  Into  carbonic  oxide, 
so  that  the  apparatus  forms  at  the  same  time  a  carbonic 
oxide  generator,  in  which  the  units  of  heat  formed  by  the 
combustion  of  carbon  to  carbonic  oxide,  otherwise  lost,  are 
made  use  of,  and  the  carbonic  oxide  Is  used  as  a  heating 
gas.  Rigaud  uses  likewise  a  double  shaft  furnace.  One 
shaft  is  upright,  and  is  charged  in  the  usual  way  with  ore 
and  fuel.  The  other  has  an  lucliMcd  iiosltlon,  and  is  in 
combination  with  the  first  under  the  licarth ;  It  is  only 
charged  with  coal.  Metallic  vapours  come  off  with  the 
gases  escaping  from  the  hearth,  oxides  probably  being 
reduced  also.  Its  tem|x»ratnrc  is  only  so  high  that  the 
metallic  vapours  are  condensed,  and  the  liipiid  metal  runs 
dowTi  the  side  channels,  and  is  collected  in  an  outside 
reeei\er.  .Steger  considers  the  ]ireparation  of  zinc  in  shaft 
furnaces  possible  if  enough  heat  Is  produced  for  the  reduetion, 
and  the  zinc  produced  led  over  In  an  atmosphere  of  carbonic 
oxide  into  the  cooled  recclvi'r  for  condensation  in  the  liquid 
form.  Steger  has  tried  to  find  out  whi'ther  by  regulating  the 
air  current,  and  the  supply  of  coal,  the  percentage  of  carbonic 
acid  in  the  gas  may  be  reduced  so  low  that  its  action  is 
inmiaterial.  One  of  the  most  important  conditions  for 
producing  an  afniosjihetv  rich  in  carbonic  oxide  consists  in 
securing  the  highest  jiosslble  temperature  in  combustion, 
attained  by  means  of  a  highly  heated  blast.  With  a 
blast  temperature  of  about  1,200°  ('.,  only  a  trace  of 
carbonic  acid  Is  formed  with  the  carbonk'  oxide.  Clerc 
uses  a  blast  heated  nearly  to  the  melting  point  of  iron  on  a 
colli  mixture  of  zinc  <ixi(le  and  charcoal  (lowder.  The  zinc 
is  driven  forward  as  zinc  dust,  and  at  first  flakes  of  ziiie 
oxide  are  formed.  Steger  recommends  now,  horizontal 
shaft  ovens,  a  detailed  description  of  which  is  given.  In 
these  furnaces  the  zinciferous  material  mixed  with  coal  is 
added  from  above.  The  furnaces  are  then  brought  to  a  full 
red  heat  by  a  very  hot  blast,  and  then  the  coal  reduces  the 
zlne  from  its  ores.  The  chief  question  now  Is  how  to  obtain 
the  least  possible  quantity  of  carbonic  acid,  and  have  all 
the  oxygen  of  the  blast  converted  into  carbonic  oxide. 
Continuous  working  is  not  possible  with  these  furnaces. 
Horizontal  ovens  are  also  preferable  for  sanitary  reasons. 
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.lust  recently  a  method  of  Eichoru's  has  appeared. 
Eichoru's  method  resembles  Westmau's  in  the  choice  of 
apparatus,  but  differs  essentially  in  principle.  Eichorn  heats 
the  oxides  produced  by  the  reduction  of  the  carbonic  acid 
afiain  to  a  temperature  sutHciently  high  to  reduce  them. 
(Berg-und  Hiitteum.  Zeit.  1888,  Xos.  43  and  44.)  For  this 
purpose  two  shaft  furnaces  filled  with  coke  are  used,  by 
which  the  temperature  is  produced  by  hot  blasts.  These 
coke  furnaces  serve  to  .store  up  heat,  and  for  reduction,  while 
the  Westman  gas  producers  are  only  for  condensation. 
Eichoru's  method  can  be  used  not  only  for  the  proihu'tion 
of  zinc,  but  also  all  those  metals  and  metalloids  which  are 
separated  in  the  form  of  vapour  from  their  compounds  on 
account  of  their  low  boilinc;  points. 

A  new  method  of  reduction  by  aid  of  heat  stored  up 
before  in  the  reducing  carbon  has  been  introduced  with  the 
water-gas  process.  Eichorn  says  that  this  cannot  be  used 
in  connexion  with  the  ordinary  shaft  furnace  process,  but 
can  replace  the  process  in  which  vessels  are  used  in  the 
furnace,  as  no  vessels,  less  handwoi'k,  and  less  coal  are 
used.  Since  the  heat  stored  up  in  the  coke  is  only  limited, 
it  must  be  renewed  in  a  proportionally  short  time.  The 
working  should  be  in  alternate  periods  of  reduction  (which 
is  also  a  period  of  hot  blast),  and  of  storing  up  of  heat, 
being  charged  every  j — 1  hour.  Practically  this  method 
can  only  be  used  for  the  reduction  of  gases,  vapoiu's,  and 
solids  in  such  tine  clouds  of  dust  that  they  are  carried  away 
with  a  stream  of  gas.  Eichorn  is  now  examining  the 
a|iplicability  of  this  method  to  tlie  preparation  of  sulphur 
from  S( ).,,  and  zinc  from  tinely-di\ided  zinc  oxide.  If  the 
behavioin-  of  the  oxygen  compounds  of  these  elements  on 
beiug  reduced  with  coal  is  compared,  then  the  following 
numbers  are  produced  by  1  kilo,  of  each  substance  : — 


Heat 
necessary 
Compound  for  the 

T  vu.,       I  decomposition 
1  '""'•     I  of  the 

;      compound. 


Heat  formed 
hy  burning 
the  O  of  the 
compound 

from 
C  to  CO. 


7)ifference 
of  the 

two 
foreg:oing 

Nos. 


Curl)0n 

combined 

with,  by  the 

oxypen  of 

the 
compound. 


Cal. 
H2O 

SOj 

ZnO 


Cal. 


1.110 
1,043 


Cal. 
1,600 


800 
355 


Cal. 
1,622 


210 

e88 


Kilo. 
O'GBtifi 


0-3750 
0-14«l 


As  a  sufficient  amount  of  heat  is  not  produced  by  the 
combustion  of  the  oxygen  in  the  compounds,  the  reipiisite 
quantity  must  be  supplied  by  burning  coal  in  air.  With 
tlie  hot  blast  only  the  combustion  of  carbon  to  carbon 
monoxide  comes  into  account,  and  1  kilo,  of  carbon  produces 
2,400  —  824  =  1,576  available  cal.,  if  the  gases  escaping  have 
a  temperature  of  500°  C.  From  this  can  be  calculated  the 
amount  of  carbon  theoretically  required  as  follows  ; — 

1-C958  kilo,  of  C  f'.r  1  kilo.  HjO. 
O-.'j082  „  1    ..     SO2. 

0-5846  ,.  1    ..     ZnO. 

or, 

23-7412  kilo,  of  C  for  1  kilo.  H. 
1-01C4  „  1     „      S. 

0-72.85  „  1     „     Zn. 

The  lowest  possible  temperatm-e  of  reduction  for  sul- 
phurous acid  and  water  vapour  is  about  500°.  Since, 
however,  with  the  production  of  water-gas  only  carbon 
monoxide,  and  not  carbon  dioxide,  should  be  formed  with 
the  hydrogen,  in  the  practical  workuig  the  temperature 
nuist  be  about  1,200'.  This  temperature  corresponds  to 
the  reduction  temperature  for  zinc  oxide,  so  that  the  rela- 
tions are  the  same  in  the  three  cases.  The  apparatus  for 
the  decomposition  of  sulphin-  dioxide  and  zinc  oxide  is 
essentially  the  same  as  that  for  the  decomposition  of  water 
\apour.  It  consists  of  a  roasting  or  shaft  furnace  in  which 
the  ore  is  roasted  or  melted  down ;  this  is  connected  with 
the  two  shaft  furnaces  charged  with  coke,  and  these  with  a 
receiver  for  condensation,  .apparatus  of  the  same  size  as 
lor  the  water-gas  process  is  used.  The  carbon  required 
for  1  kilo.  SO2  is  shown  by  calculation  to  be  0-874  kilo. 
Lead,  silver,  and  copper  in  the  zinc  ores  can  be  obtained 


by  this  process.  Hiinisch  and  Schroeder  have  recently 
succeeded  in  absorbing  the  sulphurous  acid  from  the 
roasting  furnace  gases,  and  condensing  it  to  liquid  sul- 
phurous acid  free  from  water. — A.  J.  S. 


The  Iiifliience  nf  Copper  on  the  Tensile  Strength  of  Steel. 
E.  .1.   Hall  and  -V.  Winghani.     Iron  and  Steel   Institute 

Spring  .Meeting,  1889. 

The  iron  rich  in  copper  was  jjroduced  bj-  melting  pig  iron, 
and  then  adding  to  the  molten  metal  oxide  of  copper.  The 
carbon  and  silicon  acted  as  the  reducing  agents  for  the 
cupric  oxide,  and  the  copper  was  thus  introduced  into  the 
iron  by  a  "  reaction  "  and  not  by  simple  solution.  A  metal 
was  obtained  of  the  follo^^ing  composition  : — 

Cu  =  7-550  per  cent.,  C  =  2-720,  Mn  =  0-290, 
.Si  =  0-036,  P  =  0-130,  S  =  0-190. 

The  metal  was  bright,  white  in  colour,  crystalline,  and  very 
hard,  but  it  did  not  offer  any  great  resistance  to  impact. 
Varying  quantities  of  it  were  then  melted  down  with  the 
basic  Bessemer  steel  previously  mentioned.  The  products 
of  these  fusions  were  allowed  to  cool  very  slowly.  Test- 
pieces,  1  inch  by  j  inch  by  .^^r  inch,  were  then  cut,  and 
submitted  to  tensile  tests  in  a  ninltii>le  IcAer-testing  machine, 
the  test-pieces  being  first  carefully  annealeil. 

The  following  table  shows  the  percentages  of  copper  and 
carbon  in  the  metals  tested,  and  the  results  of  the  tensile 
tests  of  the  various  specimens  : — 


Test-Piece. 

Copper. 

Carbon. 

Tensile  Strength. 

No. 
1 

Per  Cent. 
-817 

Per  Cent. 
•102 

Tons  per  Sq.  In. 
18-3 

2 

2-124 

•217 

36-8 

3 

3-C30 

-380 

47-6 

i 

7-171 

•71s 

6fi-0 

The  elongations  observed,  however,  were  as  follows : — 
Test-piece  (1),  10  percent.;  (2),  5  per  cent.;  (3),  3  per 
cent. ;  (4),  showed  no  \'isible  extension,  or  the  extension 
was  but  very  slight.  It  will  be  observed  that  the  tensile 
strengths  of  the  specimens  containing  copper  are  gi-eater 
than  those  of  the  specimens  in  which  no  copper  is  present. 
Some  of  the  specimens,  coui]>arati\'ely  poor  in  copper  and 
carbon,  apjieared  to  forge  fairly  well,  both  cold  and  hot. 
The  principal  effect  that  the  ])resence  of  copper  appears  to 
exert  on  iron  and  steel  is  to  render  it  extremely  hard. 
From  a  general  consideration  of  the  results  of  the  experi- 
ments it  would  seem  that  within  certain  limits  copper  does 
not  prejudicially  affect  the  mechanical  properties  of  steel. 

—A.  J.  S. 


The  Manufacture  of  Ba.iic  Open-Hearth  Steel.  J.H.Darby. 
Iron  and  Steel  Institute  Spring  Meeting,  1889. 

One  experimental  steel  furnace  used  was  of  five  tons 
capacity,  and  above  the  regenerator  chamber  of  the  "  Batho 
type  "  there  were  no  end  blocks,  gas  and  air  beiug  conveyed 
from  the  chambers  in  wrought-iron  pipes  lined  with  brick- 
work ;  the  air  was  admitted  at  right  angles  to  the  gas-ponts 
and  above  them,  so  as  to  bring  the  flame  well  on  to  the 
metal.  This  furnace  gave  considerable  trouble.  Sufficient 
heat  could  not  be  obtained  ;  the  refractory  material  in  the 
gas  and  air  tubes  often  required  repairs.  This  furnace  was 
abandoned  when  it  was  proved  that  phosphoric  pig  could  be 
manufactured  into  good  soft  steel  by  treatment  on  a 
dolomite  hearth.  The  next  work  tried  by  the  author  was 
that  of  designing  and  then  building  four  12-ton  and  after- 
wards two  20-ton  fnriuices.  p]ach  furnace  was  provided 
with  a  separate  chimney,  ordinary  butterfly  reversing  valve.s 
of  ample  size,  and  regenerator  chambers  of  large  capacity. 
The  furnace  proper  is  composed  of  two  wrought-iron  sides, 
supported  by  H  iron  buck-staves,  well  braced  together  at 
the  top  and  bottom.  The  ends  are  left  open  ;  holes  are  cut 
in  the   plates  for  the  three  doors  on  the  front   side  of  the 
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fiiniacf,  ami  iiiHittur  hole  is  imidc  lit  tlif  biuk  for  tlie  tup- 
liolo  |)liiti's.  Tlio  pluti-s  iin-  iilsii  ciit  awuv  ti>  allow  air  to 
virciiiati'  for  cooliiip  piirpos<'<  uiali'r  tlu>  fiunaoe  hotloiii  ;iiiil 
bridpe  platos.  Tlif  ^ili^•«  liloofcs  at  rai'li  I'liil  of  tlio  fiuiiiuf 
nn-  hiiilt  ill  tin-  usual  iiiaiiiii'r.  Tlif  roof  i>  li'vi'l  from  hlock 
to  bloi'k  ;  till'  I'liiN.  lioni'vi'r.  aiv  well  iiifliiu'd  to  liriii;;  tlic 
duiiK- ilowii  on  till-  iiu-tal.  On  ilio  iron  jilatfs  for  lioliliii;; 
tho  iloloiiiitf  hfiirlh  tirr-Iirioks  aiv  phu'cii,  so  that  no  part  of 
tho  basic  htarth  when  tiiiishrd  is  iiiorr  lluiii  l.'i  imlii's  iliitk. 
As  soon  as  all  llic  briikwork  is  ili v.  haul  Imriit  iloloiiiiti', 
well  (jrouiiil  anil  niixiil  willi  as  littlf  aiilivilrous  tar  as  will 
iiiaki'  it  stick  tofrctlicr  wluii  couipivsscil,  is  nininuil  witli 
hot  irons  until  the  ilcsinil  shape  of  the  hearth  is  built  up  ; 
the  tap-hole  is  iiuule  l\v  a  ronnil  piiTO  of  wood,  which  is 
left  in  and  burnt  out  as  the  furnace  heats  up.  The  shrunk 
dolomite  or  basic  material  is  brou<;lit  up  to  the  bottom  of 
the  doors  and  to  an  equal  hei<xht  all  round.  On  it  a  layer 
of  about  two  inches  of  i-hroiue  ore.  also  ground  tine  and 
mixeil  with  tar,  is  nuuiued  to  act  as  a  neutral  separator 
between  the  acid  and  tlu'  basic  portions;  chronie  ore  is  also 
rammed  in  between  the  silica  blocks  and  the  basic  hearth. 
The  side  walls  and  jambs  are  built  on  the  chrome  ore.  The 
roof  is  then  put  on  and  the  fiirnace  healed  up,  at  first  with 
u  coal  tire.  \\'hen  the  furna.e  is  propeilv  dried  and  heated 
the  hearth  will  become  very  hard  :  the  tap-lioli'  should  be 
cleaned  out  and  tlicu  tilk-d  with  di-y,  ground,  basic  material 
for  se\eral  inches.  This  should  be  well  imslu-d  up  against 
a  scraper  hi'ld  fniiii  the  middle  door,  .\nthnicite  coal  is 
then  nimined  in,  and  the  outside  of  the  tap-hole  is  coyered 
with  damp  sand.  The  charge  may  now  be  introduced.  The 
author  uses  80  per  cent,  of  ]iig  and  20  per  cent,  of  scrap. 
l,iinestone  is  usually  chargeil  in  surticieiit  ipiantity  to  make 
a  basic  slag  from  the  tirst,  scrap  and  pig  follow.  When 
surticieiitly  hot,  additions  of  iron  oi'e  and  limestone  ari- 
made  at  iiiteryals  during  about  tive  hours.  The  tirst  samjile 
is  taken,  and  from  its  ai)i>earance  and  fracture  it  is  judged 
if  sutRcieiit  ore  has  been  added.  If  so,  as  much  as  possible 
of  the  unspent  oxide  is  reduced  in  the  slag  by  reacting  on 
the  remaining  impurities,  lime  additions  being  made  from 
time  to  time.  The  hiimmered  sample  rapidly  im])royes. 
The  edges  which  were  rough  at  tirst  become  smooth  and 
free  from  cracks;  the  surface  of  the  sample  is  clean,  and 
when  the  charge  is  ready  it  will  bend  oyer  into  four 
thicknesses  without  any  iudieation  of  cracking.  Ferro- 
mangane.se  is  then  added  and  the  charge  is  teamed.  Any 
kind  of  iron  ore  may  be  used  in  the  steel  furnaces,  providing 
it  contains  a  low  percentage  of  silica.  The  20-toii  furnaces 
make  from  180  to  200  tons  of  ingots  per  week,or2H'li  cwt. 
per  hour,  exclusive  of  Sundays.  After  experience  in  the 
manufacture  of  o\'er  GO. 000  tons  of  basic  open-hearth  steel, 
the  author  has  never  seen  red,. short  material  in  the  usual 
soft  quality.  An  avenige  analysis  of  the  soft  steel  is  as 
follows  : — 

C  =  -12  per  cent.,  P  =  -CI,  S  =  •018,  Si  =  nil,  lln  =  -400. 

This  steel  gives  about  24  ■  5  tons  tensile  strain  per  square 
inch  and  15  tons  elastic  limit,  with  an  elongation  of  :U  to 
H3  per  cent,  in  eight  inches. — A.  J.  S. 


Alloys   of  I^'ickel  and    Slid.     .1.  llilev.     Iron   and   Steel 
Institute  Spring  Meeting,  "l889. 

TiIK  author  has  shown  that  the  composition  of  the  alloy 
can  be  as  effectually  controlled  in  the  open-hearth  furnace 
as  ill  the  crucible.  It  can  be  made  in  any  good  open-hearth 
furnace  working  at  a  fairly  good  heat.  'I'he  charge  can  be 
made  in  as  short  a  time  as  an  ordinary  "  scrap  "  charge  of 
steel — say  about  seven  hours — and  its  working  does  not 
demand  so  much  care  as  is  required  in  working  many  other 
kinds  of  charges.  If  the  charge  be  properly  worked,  ' 
nearly  oil  the  nickel  will  be  found  in  the  steel,  almost  i 
nothing  is  lost  in  the  slag.  The  ingots  are  clean  and 
smooth  ill  appearance  on  the  outside,  but  those  richest  in 
nickel  are  a  little  more  "  piped  "  than  are  ingots  of  ordinary 
mild  steel.  Any  scrap  produced  can  be  re-melted  in  making 
another  charge  without  loss  of  nickel.  Xo  extraordinary 
care  is  n^quired  when  reheating  the  ingots  for  hammering  or 
rolling.  If  the  steel  has  been  properly  made,  and  be  of 
correct  composition,  it  will  hammer  and  roll  well,  whether  i 
it  contains  little  or  much  nickel,     .'some   tables  of  tests  of  i 


steel  with  varying  contents  of  nickel  are  given.  In  one 
case  the  addition  o(  4-7  per  cent,  of  nickel  raised  the  elastic 
limit  from  IG  up  to  28  tons,  and  the  breaking  strain  from 
:ui  up  to  40Mi  tons,  without  impairing  the  elongation  or 
contraction  of  area  to  any  noticeable  extent.  In  another 
case  somewhat  simihir  results  were  found  with  an  addition 
of  only  '.i  per  cent,  of  nickel,  combined  with  an  increase  of 
the  carbon  to  0*:i.i  per  cent.  In  two  cases,  one  containing 
2M)  per  cent,  of  Ni.  0'90  per  cent,  of  (',  and  O'.'iO  per  cent, 
of  Mil.  the  other  4(1  per  cent,  of  Xi,  O-H.'i  per  cent,  of  C, 
and  (I'.'iO  per  cent,  of  Mn,  there  was  extreme  hardness,  due  in 
part  to  the  large  quantity  of  carbon  present,  but  also  to  the 
pri'sence  of  nickel  in  addition.  The  quality  of  harduess 
obtains  as  the  nickel  is  increased,  until  about  20  per  cent,  is 
reached,  when  a  change  takes  jilace,  and  successive  additions 
of  nickel  tend  to  make  the  steel  softer  and  more  ductile, 
and  even  to  neutralise  the  inHiience  of  carbon.  In  the 
2.^1  per  cent,  nickel  steel  there  are  some  peculiar  and 
remarkable  ]iroperties.  In  the  iinaniiealed  specimen  the 
breaking  sti'ain  is  high  and  the  elastic  limits  moderately  so, 
but  in  the  aunenled  piece,  while  the  breaking  strain  remains 
good,  the  elastic  limit  is  very  greatly  reduced  down  to  one- 
third  of  the  breaking  strain.  Again,  in  both  cases,  the 
ductility  as  shown  by  the  extension  before  fracture  is 
marvellous,  reaching  40  per  cent,  in  8  inches.  Another 
feature  is  that  this  elougatioii  is  nearly  uniform  throughout 
tile  piece.  The  whole  of  the  series  of  nickel  steels  up  to 
."lO  per  cent,  nickel  take  a  good  ))olisli  and  tinish,  with  a 
good  surface,  the  colour  being  lighter  with  the  increased 
additions  of  nickel.  The  steels  rich  in  nickel  are  iiractically 
non-corrodible,  and  those  poor  in  nickel  are  much  better 
than  other  steels  in  this  respect.  The  I  per  ceut.  nickel 
steel  yvelds  fairly  well,  but  this  quality  deteriorates  with 
each  addition  of  nickel.  The  2.")  per  cent,  nickel  steel,  with 
its  peculiar  properties  of  high  breaking  strain,  great  ductility, 
and  comparatiiely  low  elastii'  limit,  is  extremely  well 
adapted  for  all  operations  involving  considerable  deforma- 
tion— for  instance,  for  deep  stamping  and  Hanging — whilst 
its  non-corrodibility  will  render  it  invaluable  for  a  great 
number  of  purposes.  In  the  region  between  2.^  per  cent, 
and  about  5  per  cent,  of  nickel  are  an  abundance  of 
possibilities  as  yet  comparatively  unknown,  in  which  I 
expect  will  be  found  materials  for  tool  steel  equal,  if  not 
superior,  to  anything  at  present  known. — A.  J.  S. 


PATENTS. 

Improvements  relating  to  the  Extraction  of  Aluminium 
from  Substances  containing  the  same.  ('.  Netto,  Dresden, 
(ierniany.  Kiig.  I'at.  4228,  March  21,  1887.  Ud. 
(.Vmeuded  Specification.) 

In  the  previous  specification  (this  Journal,  1888,  217)  the 
inventor  states  that  "  the  decomposition  commences  at 
once  and  is  completed  in  a  few  moments."'  He  now  sub- 
stitutes the  word  "  minutes  "  for  "  moments."  Also,  in  the 
sentence   "After    the    decomposition    is    terminated,    the 

aluminium  is  never  united  into  a  coalescent  lump " 

the  word  "  never"  is  replaced  by  "  seldom." — O.  H. 


Improrements  in  the  Amnlf/amalion  of  Gold  and  other 
Ores,  and  in  Apparatus  employed  therein.  A.  E.  Donkin, 
Kugby.  From  H.  Donkiu,  Thames,  New  Zealand.  Eng. 
Pat.  mox,  ,Juiie  G,  1888.     Gd. 

TiiK  invention  consists  of  a  method  for  producing  a  constant 
siipjily  of  sodium  amalgam,  and  bringing  this  in  contact 
with  the  ore  to  be  treated.  At  the  bottom  of  a  suitable 
non-conducting  cell  a  layer  of  quicksilver  is  placed,  which 
forms  the  electrolytic  cathode.  Above  the  quicksilver  is 
poured  a  saturated  solution  of  a  sodium  salt — preferably 
chloride  of  sodium — and  into  this  is  placed  a  carbon  anode. 
The  quicksilver  and  the  carbon  are  connected  to  the 
terminals  of  a  dynamo,  or  other  suitable  appliance  for 
generating  a  current  of  electricity,  so  that,  on  the  passage 
of  the  current,  chlorine  is  liberated  at  the  anode  and  sodium 
at  the  cathode.  The  sodium  iiiiialgamates  with  the  mercury, 
and  by  making  holes  and  fixing  pipes  in  the  sides  of  the 
cell  below  the  level  of  the   mercury,  it  may  be  connected 
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directlv  with  the  main  hody  of  mercurr  in  an  amalgamator, 
settlerj  or  amalgamating  pan.  By  a  suitable  contrivance 
the  mercurr  may  be  made  to  circulate  so  that  a  regular 
supplv  of  tiie  podium  amalgam  is  distributed. — H.  S.  P. 


Improremenls  in  Plaling  Melah  iv!fh  Aliiminimn  and 
Pioduciny  Alloi/s  therefor.  L.  Q.  Briu,  Paris,  France. 
Eng.  Pat.  H746,  June  n',  1888.  G</. 
A  cosiPOSiTiON  is  made  by  fusing  alumina  or  a  clay  rich  in 
alumina  with  about  half  its  weight  of  borax,  finely  powdering 
the  mass  so  obtained,  and  mixing  it  with  oil  or  water.  The 
metal  articles  to  be  coated  are  cleaned  with  acid,  coated 
with  this  paste,  dried  and  heated  in  a  reverberatory  furnace 
until  the  material  of  the  coating  is  melted.  It  is  stated 
that  aluminium  is  thus  set  free,  and  that  it  unites  with  the 
surface  of  the  metal  and  spreads  thereon  as  tin  in  the 
operation  of  tinning. 

A  reducing  atmosphere  of  nitrogen,  cyanogen,  carbonic 
oxide,  or  preferably  of  ammonia,  is  employed,  by  which 
means  it  is  also  maintained  that  "  the  retort  or  apparatus 
wherein  the  ammonia  is  generated  also  serves  as  a  con- 
densing chamber  for  the  surplus  aluminium  vapours 
generated  in  excess  from  the  heated  tiux,  which  vapoms  in 
the  presence  of  the  nascent  ammonia  become  reduced  to  the 
metallic  state.  This  pure  metal  is  therefore  collected  at  the 
same  time  as  the  operation  of  making  the  alloys,  and  can 
be  employed  for  em-iching  the  allov  or  for  other  purposes." 

—A.  W. 


An  Improved  Process  of  Producing  Aluminium  Bronze 
and  other  Alloys  of  Aluminium.  L.  Q.  Brin,  Paris, 
France.  Eng.  Pat.  8747,  .Tune  14,  1888.  6d. 
Pieces  of  metal,  such  as  copper,  steel,  or  iron,  &c.  are  first 
"moistened  with  water,"  then  mixed  with  a  quantity  of 
aluminium  hydrate  or  rich  aluminiferous  clay,  borax,  and 
salt,  and  melted  in  refractory  crr.cibles.  It  is  stated  that 
aluminium  bronze  or  steel  is  produced.  The  operation  is 
accelerated  by  passing  into  the  crucibles  reducing  gases, 
such  as  ammonia,  &c.  "  in  the  nascent  state." — A.  W. 


Improvements  in  the  Manufacture  of  Sodium  and  Potas- 
siim.  W.  G.  Forster,  London.  Eng.  Pat.  9391,  June  27, 
1888.  id. 
Instead  of  using  sohd  carbonaceous  matter  to  reduce 
caustic  soda  or  potash  the  patentee  introduces  coal  gas  or 
carbonaceous  vapour  or  other  reducing  gas  or  vapours 
through  a  perforated  pipe  immersed  in  the  fused  alkali. 
The  metal  is  distilled  over  and  condensed  in  the  usual 
wav.— H.  S.  P. 


Imp>-oi-ements  in  Tempering  or  Hardening  Steel  and  Iron. 

G.  Theodossieff,  St.  Petersburg,  Russia.     Eng.  Pat.  9457, 

.Tune  28,  1888.  Crf. 
Gltcehix  is  used  in  tempeiing  steel,  cast  steel  or  cast  iron. 
The  specific  gravity  of  the  glycerin  may  be  varied  between 
r08  and  1-26  at  io'  C.  by  "adding  water,  according  to  the 
composition  of  the  steel. "  The  quantity  of  glycerin  should 
be  from  one  to  six  times  greater  in  weight  than  the  weight 
of  the  pieces  to  be  plunged  in  it,  and  its  temperature  may 
be  varied  from  15'  to  200°  C,  according  to  the  hardness  of 
the  metal.  The  harder  the  steel  to  be  tempered  the  higher 
should  the  temperature  be,  and  for  a  mild  steel  a  low 
temperature  should  be  used.  To  increase  the  quenching 
power  of  the  bath,  various  salts  may  be  added  to  the 
glycerin  solution.  Thus,  when  a  hard  temper  is  wanted, 
protosulphate  of  manganese  may  be  added  in  i|uantity 
varying  from  1  to  34  per  cent,  of  the  liquid,  or  from  ^  to 
to  "4  per  cent,  of  sulphate  of  potassium.  For  a  softer 
temper  1  to  10  per  cent,  of  chloride  of  manganese  and  1  to 
4  per  cent,  of  chloride  of  potassium  may  be  added.  The 
principal  advantages  to  be  derived  from  these  methods  are — 
(1.)  The  temperature  of  the  aqueous  solutions  of  glycerin 
may  be  varied  within  wide  limits,  the  boiling  point  of  pure 
clvcerin  bein"  29°  C.     (2.)  Owing  to  the  fact  that  solutions 


of  glycerin  in  water  dissolve  most  salts  that  are  soluble  in 
water,  its  quenching  properties  may  be  readily  varied,  by 
dissolving  such  salts  in  the  bath,  to  suit  the  kind  of  metal  to 
be  tempered,  and  the  degree  of  temper  required. — H.  S.  P. 


Improremenfs  in  the  Manufacture  of  Aluminium  and  its 
Alloys.  J.  A.  Stephan  and  E.  Southerton,  Birmingham. 
Eng.  Pat.  10,266,  July  16,  1888.     6d. 

"  Emery  Alum  Clay  "  or  any  other  material  rich  in  alumina, 
such  as  a  mixture  of  emery  and  an  alum,  preferably 
ammonia  alum,  is  heated  in  a  crucible,  and  a  current  of 
hydrofluoric  acid  gas  passed  through  it.  When  the  mass 
has  changed  from  the  spong>-  to  the  pasty  state,  the 
current  of  gas  is  stopped,  and  the  temperature  raised  till 
the  metal  flows. 

If  four  parts  of  a  mixture  of  equal  quantities  of  emery 
and  ammonia  alum  be  added  to  100  parts  of  haematite  iron 
ore,  and  the  whole  smelted  in  the  blast  furnace  in  the 
usual  manner,  "  aluminium  pig  steel "  is  produced. — A.  W. 


An  Improved  Method  or  Process  of  Covering  Articles  of 
Iron  with  Lend.  W.  R.  Lake,  London.  From  \'elthuysen 
and  Co.,  Frantenthal,  Germany.  Eng.  Pat.  11,022, 
July  30,  1888.     6rf. 

The  article  of  iron  or  steel  is  first  cleaned  (preferably  by 
steel  brushes),  then  rough.-ned  by  a  sand-jet  blower,  washed 
over  with  a  soldering  liquid,  and  plunged  into  a  bath  of 
molten  lead.  ANTiile  in  the  bath  the  article  is  brushed  with 
steel  brushes  to  ensure  intimate  contact  between  the  lead 
and  the  iron.  The  layer  of  lead  thus  obtained  is  too  thin 
to  protect  the  iron  from  the  action  of  acids,  and  the  article 
is  subjected  to  a  second  operation.  If  it  be  a  plate  of  iron 
or  steel  it  is  fixed  horizontally,  with  a  narrow  rim  or  border 
placed  round  it,  and  it  is  then  washed  over  with  soldering 
liquid,  heated  to  about  400'  C,  and  molten  lead  is  poured 
over  its  smiace  and  tmiformly  distributed.  The  height  of 
the  rim  determines  the  thickness  of  the  layer  of  lead.  The 
whole  is  then  again  heated  to  a  temperature  above  the 
melting  point  of  lead,  and  the  surface  again  brushed  with 
steel  brushes.  The  plate  is  then  allowed  to  cool,  care  being 
taken  during  the  cooling  of  the  sheet  iron  or  plate  to  keep  the 
layer  of  lead  as  long  as  possible  above  the  melting  point  of 
lead,  by  fresh  additions  of  suiall  quantities  of  molten  lead. 
In  the  case  of  articles  such  as  pipes,  boilers,  or  similar 
vessels,  a  suitable  "  core  "  or  casing  is  provided,  and  after 
treating  the  surface  with  soldering  liquid  and  heating  to 
400' C,  the  space  between  the  article  and  the  "core  "is 
filled  with  molten  lead.  The  whole  is  then  again  heated 
above  the  melting  point  of  lead,  and  finally  allowed  slowly 
to  cool,  the  lead  again  being  ke]it  as  long  as  possible  in  a 
molten  state. — H.  S.  P. 


Improvements  in  the  Utilisation  of  Waste  Pickle  from 
Tinning  and  Galvanising  Works  where  Hydrochloric 
Acid  is  u.ied  for  Pickling.  H.  J.  Kirkman,  Swansea. 
Eng.  Pat.  16,247,  Xovernber  9,  1888.     6</. 

The  iron  is  precipitated  from  the  waste  liquor,  previously 
rendered  clear,  if  necessary,  by  subsidence  or  filtration,  by 
means  of  lime,  limestone,  chalk,  gas  liquor,  ammonia, 
sodium  hydrate  or  sodium  carbonate.  The  precipated  iron 
is  washed  and  dried  and  may  then  be  ignited  for  making  pig- 
ments, or  mixed  with  sawdust  for  purifying  gas.— E.  E.  B. 


A  Process  for  Decomposing  Commercial  I^'ickel  and  its 
Salts  and  Galvanically  Coating  Objects  with  pure 
Nickel.  G.  Kriiss,  Munich,  Germany.  Eng.  Pat.  1418, 
January  2j,  1889.     Grf. 

As  a  result  of  his  researches  the  patentee  finds  that  metallic 
nickel  contains  on  an  average  only  about  98  per  cent,  of  real 
nickel  and  2  per  cent,  of  another  element,  irrespective  of  the 
known  technical  impurities,  which  differs  from  nickel  in  its 
properties  and  in  the  nature  of  its  compounds.  This 
element  he  designates  "  X "  in  the  specification.  It  is 
mipossible  to  purify  the  nickel  in  one  operation,  as  the 
combinations  of  X  are  soluble  in  nickel  salts.     It  is  necessary 
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to  repeat  several  times  one  or  more  of  the  op«>ratioiis  1>n.ve<l 
iipiiii  llie  liilliiH  in;;  iM-havionr  of  tlie  iiciili-jil  i-hloriiie  of 
the  eUiueiit  X: — (1.)  It  );i^>"^  "  <'«iiil>iii»li"ii  »ilh  alkiili 
^olllbll•  ill  water  when  treated  with  eoncentniteil  alkali  hes 
or  iiielttKl  with  noKtic  alkali.  The  white  liydiiixide,  how- 
ever, is  verv  slisihtly  sohilile  in  excess  of  weak  alkali. 
(J.)  It  is  iiieoiiiph'tely  piviipitated  liv  oxalie  ueid  eilhei- 
hot  or  eold,  Imi  inoiT  eoniplitely  liy  oxalate  of  aniinoiiinni 
after  short  standing  at  a  li»\v  temperature.  .\  lar;;e  excess 
of  the  latter  pieeipitaiil  redissolves  the  preeipitate.  (:i.)  It 
is  not  preeipitale<l  hv  tixed  alkali  lyes,  ammonia,  ammoiiiuni 
o.xalale,  or  oxalie  aeid,  even  at  hif;h  leniperatnres,  if  the 
hohltion  eontains  orpuiie  aeiils,  such  as  aeetie,  eitrie,  &e., 
when-as  the  sohihle  doiihle  oxalate  of  niekel  is  ileeoinposed 
on  heating;  under  the  same  eondilions.  .\;.'aiu,  when  the 
solution  of  X  is  hi-oui;lit  into  eontaet  with  a  metal  more 
eleetro-posili\e  than  niekel,  suidi  as  zine,  it  is  not  reilueed 
even  on  warinin;;.  These  pro|»'ifies  are  all  more  or  less 
aller<'d  or  eoiu'ealed  in  the  presenee  of  a  larfje  exeess  of 
niekel  salts.  Thus  the  « hiti-  hydroxide  of  X  is  not  piv- 
eipitaled  at  all  hv  ammonia  if  more  than  70  |>er  cent,  of  the 
dissolvtnl  suhstanee  consists  of  nickel  salt. 

To  separate  nickel  from  X  the  neutral  solution  is  mixed 
with  ammoniacal  oxalate  of  ammonium  till  the  ])n'cipitate  is 
i-edi^s4>l\fd,  and  i^  allowed  li>  stand  tor  some  time,  whereby 
white  hasic  oxalate  of  .\  is  precijiitated.  Kepeated  additions 
of  ammoniacal  oxalate  of  animoiiiuin  are  made  at  intervals 
until  after  lon^r  stanilin;;  no  more  preeipitate  is  produced. 
The  hhie  liipiid  is  then  evaporated,  the  residue  ijjnited  an<l 
dissidvL-d  in  hydr(K'hh>nc  acid.  The  chloride  solution  is 
i-onccntrated  and  solid  caustic  soda,  up  to  live  times  the 
wei;;hl  of  chloride  present,  is  added,  the  ])asty  mass  hein;; 
kept  melted  for  a  short  time.  When  cold  it  is  broken  uji 
anil  drssohed  in  small  pieces  in  ice-cold  water,  care  bein^ 
taken  that  the  temperature  does  not  rise  above  10'  ('.  The 
sodium  eumpimiid  of  X  is  dissolved  while  the  nickel  remains 
iiisohible.  After  deeanlin;;  and  washin^r,  the  residue  is 
dissolved  in  a  weak  mineral  acid  cr  in  acetic  acid,  a  quantity 
of  citric  or  other  orpinic  aeid  is  added,  and,  after  heatinjj, 
the  pure  hydroxide  of  nickel,  free  from  X,  is  precipitated 
w  ith  soda  solution  ;  or  the  pure  oxalate  of  nickel  may  he 
priKluced  by  precipitating  the  boiling;  oru^anic  acid  solution 
with  ammonium  oxalate. 

In  lieu  of  this,  however,  the  original  solution,  or  any  of 
the  solutions  produced  abo>'e.  may  be  decomposed  and  pure 
nickel  obtained  by  wanniii<j  with  zinc  dust  or  cuttings. 
The  necessity  of  re(H'ating  any  or  all  of  the  aboA'e  treat- 
ments is  regulated  by  the  ipiantity  of  X  originally  jireseut. 

The  puritied  nickel  is  well  suiteil  for  nickel  plating,  as  it 
gixes  a  coating  lighter  in  colour  and  more  like  sihcr  than 
that  heretofore  obtained,  which  is  generally  of  a  brownish- 
yellowish  hue.  owing  to  the  presence  of  the  so-called 
element  X. — .V.  W. 


Improvements  in  the  Manufacture  uf  Metal  Alliti/s.  S. 
McCoIley  Gwlfrey,  Xew  York,  r.S..\.,  and  .1.  1{.  Allen, 
liOiidon.     Kiig.  Pat.  2031,  Febniary  .'),  1880.     6rf. 

Thk  idea  is  to  produce  the  metal  to  be  alloyed  from  its  ore 
ill  the  same  enieible  and  by  the  same  operation  as  that  in 
which  the  alloy  is  made.  The  ore  of  one  metal  is  placed  in 
a  crucible,  eo\ered  with  a  flux,  and  the  other  metal  is  poured 
on  to  this,  whereby  the  first  metal  is  reduced  and  alloys  "  in 
a  uniform  manner  "  with  the  second. — A.  W. 


Improcements  in  the  Treatment  of  Steel.     C.  Jones,  Derby. 
Eng.  I'at.  49j6,  .March  21,  1889.     Ad. 

Stkkl  scraps  {e.g.,  i-.iilway-earriage  and  other  carriage 
springs)  after  being  cleaned  by  immersion  in  dilute  snipliuric 
acid  and  subseipieiit  washing  in  boiling  water,  arc  dipped 
tirsi  into  oil  or  grease  and  then  into  soot.  The  scraps  are 
then  packed  with  imwdered  gas  coke  in  a  metal  box,  and 
heale<I  in  a  furnace  for  :!0  hours  or  more,  at  about 
1,400"  F.,  then  withdrawn  and  allowed  to  cool  slowly.  The 
scni|)  may  then  be  melted  into  blocks  or  ingots  which  can 
be  rolled,  welded,  hammered  or  othcnvise  treated  in  the 
usual  way. — H.  S.  1". 


Improrrmenis  in  the  MnnufiietHre  nf  fne/ol  Trnn  nr  Steel 

and  the  Simultaneous  l^nuhielinn  of  a  hitfhl^/  Phosphorie 
Slai/.  .1.  II.  Darbv,  Hrvmbo.  Kng.  I'at.  ."iiltw.  .\pril  2, 
1889.     4(/. 

1\  the  hasic  opcn-licaitli  process  of  stccl-makiiig,  iustcatl  of 
introducing  limestone  along  with  the  charge,  as  is  usual, 
the  pati'iitee  introduces  a  ipiantily  of  slag  from  a  previous 
charge.  He  Hnds  by  experiment  that,  to  10  tons  of  metal, 
consisting  of  7  tons  of  pliospborii*  pig  and  '.i  tons  of  scrap, 
about  10  cwt.  <d*  slag  is  a  ..iiitable  ipiantity  to  add. 
\\'hcn  this  is  melted  the  additions  are  made  in  the  usual 
way,  except  that  instead  of  introducing  limestone  with  the 
iron  ore.  a  further  addition  of  slag  is  made.  Thi'  process  is 
then  continued  to  eomi>letion  with  limestone  and  iron  ore  or 
limestone  additions  alone.  It  is  not  generally  necessary  to 
use  lime,  as  the  slag  on  the  surface  is  usually  sufficiently 
basic  from  the  beginning  of  the  ojieration.  The  furnace 
linings,  itc,  are  therefore  not  cut  away  by  lime  dust  so 
r.ipidiv  as  when  lime  additions  are  made,  and  the  resultant 
slag  is  richer  in  pbospboric  ai'id  than  ordinary  basic  slag. 

The  purification  of  pig  iron  and  simultaneously  of  fcrrn- 
i;iuous  phosphatic  slag  has  already  been  patented  by 
rwynam  (Kng.  I'at.  17'J(;  of  188(i;  this  .lournal  1887,  43), 
and  the  inventor  makes  no  broad  claim  to  the  use  of  the 
principle  invol\eil,  but  only  so  far  as  regards  the  method  of 
procedure  abinc  described.— H.  S.  I'. 


Impriirements  in  the  Produetion  of  Aluminium.  C.  M. 
Hall.  Oberlin,  Ohio.  U.S.A.  Fug.  Pat.  'if.Gg,  April  2. 
1889.     8(/. 

The  fluorides  of  aluminium  and  calcium  arc  melted  in  a 
carbon-lined  crucible,  alumina  is  dissohcd  in  the  fused  mass, 
and  the  whole  then  submitted  to  a  current  of  electricity. 
Carbon  electrodes  arc  used,  or  if  an  alloy  be  required  the 
negatix'e  electrode  is  made  of  the  metal  to  he  alloyed.  Any 
alkaline  earth  fluoride  can  be  used,  and  sodium  fluotide  and 
calcium  chloride  may  also  be  added  to  the  bath.  The  best 
mixture  is  that  which  corresponds  to  the  formula  CaAUF^. 
The  advantage  of  continuity  is  obtained  by  replenishing  the 
bath  with  fresh  additions  of  alumina. — A.  \V. 


Improrements  in  the  t*ro(luetion  of  Aluminium  and  Alloi/s 
thereof.  C.  M.  Hall,  Oberlin,  Ohio,  U.S.A.  Eng.  Pat. 
.■)670,  April  2,  1889.     8(/. 

This  specification  is  similar  to  the  above  except  that  the 
double  fluoride  of  aluminium  and  potassium  or  sodium  is 
used  as  the  bath  in  which  to  dissohe  the  alumina.  In  this 
case  any  alkaline  caith  fluoride  may  be  jiresent,  and  it  is 
stated  that  the  presence  of  lithium  fluoride  in  the  bath 
increases  its  power  of  dissolving  alumina. — ,V.  W. 


yfannfaeture  of  (.'ompressed  Compound  Bloeks  of  Sub- 
stances containing  Iron  and  Carhonaeeons  Matter  and 
the  use  if  such  Blorhs  in  the  Production  of  Cast  Steel 
and  Ingot  Iron.  L.  Imperatori,  Milan,  Italy.  Eng.  Pat. 
7i:i2,  April  29,  1889.     Cid. 

iRO.Nore.s,  iron  oxides,  .slags  rich  in  iron,  &c.,  are  reduced  to 
powder  and  mixed  in  suitable  proportions  ivith  ground 
charcoal,  coke,  or  anthracite,  and  the  mixture  is  moistened 
with  water,  well  stirred  to  render  it  unifonn,  and  then 
stamped  or  pressed  in  moulds,  into  blocks.  These  blocks, 
after  drying,  may  be  smelted  in  a  reverberatory  furnace  to 
produce  ingot  iron  or  cast  steel,  or  they  may  be  used  in  the 
Martin  process.  Directions  are  given  as  to  varying  the 
compositiim  of  the  blocks,  to  suit  the  kinds  of  ores  used  and 
the  manner  of  smelting  employed. — H.  S.  P. 


Improved  Method  nf  and  .Apparatus  for  Condensing  Zinc 
Vapours  and  Collecting  the  Metallic  Zinc  therefrom. 
K.  Walsh,  St.  Louis,  U.S.A.  Eng.  Pat.  7181,  April  30, 
1889.     8(/. 

It  is  known  that  the  temperature  at  which  zine  oxide  reduces 
is  about  1,300"  F.,  while  metallic  zinc  distils  at  a  temperature 
about  100*  lower.  In  the  metallurgical  process  of  making 
zinc  in  a  cupola  furnace,  the  zinc  vapour  passes  from  the 
furnace  mixed  with  a  considerable  quantit}'  of  carbonic  acid, 
which,  at   the  temperature  of  distillation,  has  an   oxidising 
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effect  upon  it.  The  piitentee  has  found  that  carbon  has  no 
effect  upon  carbonic  acid  at  temperatures  lower  than 
1,300°  F.,  but  at  temperatures  between  1,400° — 1,500°  carbon 
converts  carbonic  acid  into  carbonic  oxide,  which  has  no 
action  upon  zinc  vapour.  B}-  passing  the  mixture  of 
carbonic  acid  and  zinc  \apour,  boated  to  between  1,400° — 
1,500°  F.,  over  carbon  the  carbonic  acid  is  converted  into 
carbonic  oxide,  and  the  whole  of  the  zinc  may  be  condensed 
in  a  cooler  part  of  the  apparatus.  The  apparatus  described 
in  the  patent  consists  of  a  cupola  furnace  near  the  top  of 
which  a  condensing  chamber  projects.  This  chamber 
consists  of  a  round  flue,  and  it  is  filled  with  the  carbonaceous 
matter  required  to  reduce  the  carbonic  acid.  The  carbon  is 
fed  in  through  a  hopper  or  opening  near  the  cooler  end  of 
the  condenser,  and  it  is  forced  along  the  condenser  by  a 
plunger  or  a  suitable  screw  arrangement.  The  zinc  which 
distils  falls  through  perforations  in  the  cooler  part  of  the 
condenser  and  is  collected  in  a  trough  placed  below. 
Drawings  are  given  with  the  specification. — H.  S.  P. 


XI.-ELECTEO-CHEMISTRY  AND  ELECTEO- 
METALLURGY. 

On  the  Difference  of  Piilfiifidl  ill   the  Contact  of  a  Metal 

with  Salt  of  the  same  Metal.     H.  Pellat.     Compt.   Rend. 

108,  6G7— 6G9. 
Whex  a  metallic  liquid,  such  as  mercury,  is  allowed  to  flow 
into  an  electrolyte,  a  current  is  generally  obtained  when  con- 
nexion is  made' by  means  of  a  wire  between  the  metal  which 
is  flowing  out  and  the  metal  of  the  same  kind  ^^•hich  has 
collected  at  the  bottom  of  the  vessel.  If  the  former  is  insu- 
lated it  very  soon  attains  a  fixed  potential  which  sometimes 
differs  considerably  from  the  potential  of  the  metal  which  is 
at  rest  at  the  bottom  of  the  vessel ;  thus,  in  the  case  of 
mercury  flowing  into  a  solution  of  zinc  sulphate,  this  differ- 
ence of  potential  is  eipial  to  0-52  volt.  It  can  be  measured 
by  the  usual  compensation  method,  using  a  potentiometer 
and  Lippmann's  capillary  electrometer.  The  author  assumes 
that  the  quantity  thus  measured  represents  what  he  calls  the 
normal  difference  of  potential  between  the  electrolyte  and  the 
metal  which  is  at  rest,  and  deduces  from  his  experiments 
the  following  results  : — 

(1.)  The  normal  difference  of  potential  between  a  metal 
and  a  solution  of  a  salt  of  the  same  metal  in  contact  icith  it 
is  zero.  The  metals  employed  were  mercury  and  the  fluid 
amalgams  of  copper  and  of  zinc.  These  latter  behave  in  a 
voltaic  cell  exactly  like  solid  copper  and  zinc.  Thus  a  cell 
consistmg  of  amalgams  of  copper  and  of  zinc  in  a  solution 
of  zinc  sulphate  has  an  E.  M.  F.  of  0-985  volt ;  a  Daniell 
cell  consisting  of  sulphate  of  zinc,  sulphate  of  copper,  and 
amalgams  of  these  metals,  has  an  E.  M.  F.  of  1  •  063  volt. 
But  no  difference  of  potential  appears  to  exist  between 
mercury  and  nitrate  of  mercury  ;  and  the  largest  difference 
of  potential  observed  between  a  metal  and  its  salt  (in  the 
case  of  zinc  amalgam  and  zinc  sulphate)  was  only  0-002  \olt. 

(2.)  If  ive  denote  by  P,  M,  and  M'  the  metals  which  form 
the  poles  and  each  of  the  electrodes  of  a  cell  of  the  Daniell 
type,  and  by  W  and  S'  the  salts  of  these  metals  in  contact 
ivith  them  (salts  of  the  same  acid),  then  the  E.  M.  F.  of 
the  cell  necessarily  is — 

E  =  P  I  M  +  M  I  S  +  S  I  S'  -t-  ,'^'  I  M  -I-  M'  I  P. 
But  by  Volta's  law  M'  |  P  +  P  |  M  =  M'  |  M ;  and  accord- 
ing to  the  law  stated  above  (1)  we  have  M  |  S  =  8'  |  M'  =  0. 

Hence  E  =  S  |  .S'  +  M'  I  M 


The  E.  M.  F.ofa  cell  of  the  Daniell  type  is  equal  to  the 
difference  of  potential  of  the  two  liquids  in  contact  together 
with  the  difference  of  potential  which  would  e.vist  between 
the  two  metals  forming  the  electrodes,  if  these  were  placed  in 
direct  contact. 

Again,  the  E.  M.  F.  of  such  a  cell  is  proportional  to  the 
quantity  of  heat  produced  by  the  substitution  (in  a  salt  of 
the  same  acid)  of  the  metal  forming  the  anode  instead  of 
the  metal  forming  the  cathode.  Therefore  the  difference  of 
potential  due  to  the  contact  of  two  metallic  salts  of  the 
same  acid,  plus  that  due  to  the  contact  of  the  metals  them- 
selves, is  proportional  to  the  quantity  of  heat  set  free  in  the 
substitution  of  one  of  the  metals  for  the  other  in  a  salt  of 
the  given  acid. — D.  E.  .1. 


The  Elmore  Copper  Depositing  Process.  Electrical 
Eeview,  24,  682. 
The  process  consists  in  depositing  the  metal  from  a  copper 
sulphate  solution  upon  a  rotating  mandril,  a  burnisher  of 
agate  having  a  few  pounds  pressure  being  in  continual  opera- 
tion from  one  end  of  the  cathode  to  the  other.  The  effect  of 
the  burnisher  on  the  physical  character  of  the  copper  is 
remarkable,  a  very  high  tenacity  and  great  malleability 
being  imparted  to  the  deposited  metal.  Wire  is  made  from 
the  copper  cylinders  by  cutting  from  them  spirally  a  con- 
tinuous square  strip,  which  is  then  drawn  directly  to  the 
required  diameter  without  remelting.  The  wire  so  obtained, 
compared  with  the  usual  standards,  has  an  electrical  conduc- 
tivity of  102  per  cent.— \\'.  W.  H.  G. 


PATENT.S. 


Improvements  in  Gas  Batteries.  L.  Mond,  Northwich,  and 
C.  Langer,  London.   Eng.  Pat.  2411,  Febniary  17,  1888.  8d. 

To  overcome  the  difficulties  incident  to  the  old  forms  of  gas 
batteries  the  use  of  a  simple  liquid  electrolyte  is  abandoned 
in  favour  of  a  solid  porous  material  which  is  impregiuited 
with  some  liquid  electrolyte.  Plates  of  porous  earthenware 
and  plates  of  plaster  of  Paris  have  been  found  to  be  the 
most  suitable  absorbents.  The  porous  substance  used  is 
brought  into  contact  with  the  material,  such  as  platinum 
black,  having  the  power  of  occluding  gas.  Connexion 
between  the  poles  of  the  battery  and  the  occluding  material 
is  made  by  the  help  of  very  thin  platinum,  or  gold  foil  or 
leaf  perforated  by  very  numerous  and  very  small  holes.  The 
prepared  plates  are  fixed  in  gas-tight  chambers  through 
which  gases  can  be  passed.  When  the  gases  are  such 
as  hydi-ogen  and  oxygen,  which  produce  water  on  combina- 
tion, it  is  advisable  to  employ  them  dry  or  hot  so  that  the 
platinum  black,  or  whatever  occluding  substance  is  used, 
may  not  become  moist,  which  would  ha\e  the  effect  of 
greatly  diminishing  the  action  of  the  battery.  When 
hydrogen  and  atmospheric  air  are  used  it  is  found  that  all 
the  water  formed  can  be  removed  by  simply  passing  an 
excess  of  air  through  the  battery  without  previous  drying  or 
heating.  By  using  at  one  plate  of  the  battery  air  and  at  the 
other  side  "  hydrogenic  gases,"  produced  by  the  action  of 
steam  upon  incandescent  coke,  anthracite,  iron,  or  in  other 
ways,  electricity  may  be  produced  at  a  very  low  cost.  It  is, 
however,  very  necessary  to  have  the  gases  carefully  purified 
and  freed  as  much  as  possible  from  carbon  monoxide.  It  is 
claimed  that  even  when  using  hydrogen  produced  by  the 
action  of  sulphuric  acid  on  zinc  these  new  gas  batteries  offer 
special  advantages  over  ordinary  galvanic  batteries.  The 
actual  construction  of  the  batteries  differs  in  detail  iri 
accordance  with  the  size  desired,  but  the  general  principle 
followed  will  be  understood  from  the  figm-e  which  represents 
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the  section  of  n  very  small  battery  eonsistinjf  of  n  smfrle 
pliiti'  of  inmiiis  miitcriiil  M.  This  is  tixt'il  in  a  iioii-i'oiiiliKt- 
iiiH  fniiiie  (siK-li  lis  clHMiiif)  K  U  In  nuMiiis  of  I'lMiu'iit  S'  S. 
Oil  both  silk's  of  the  frame  iiro  iiiiin)w  cumliictiii}!  strips 
A  A  which  iirf  joiniKl  to  the  hiitterv  teriiiinals.  The  iHiious 
(ilute  M  hiiviii;;  been  iiii|>re);iiateil  with  ililiite  siilphiirie  aeiJ, 
is  eoveriMl  on  lioth  sides  with  the  platinum  or  jrolil  foil  m  m. 
This  projeets  bevoiid  the  plates  in  sneli  a  «a_v  that  it  is  in 
inelallie  ecmiiexion  with  the  eoniliutinj;  strips  A  A,  ivhiehiire 
pniiterlv  proteeteil  from  tlie  action  of  the  eU'ctrol}te  by 
puruttiii  or  varnish.  The  iH'rfomted  foil  is  made  to  adhere 
to  the  porous  plate  bv  gently  rubbiiif;  over  its  surface, 
and  is  then  covered  with  platinum  black  obtained  by  the 
ndnetion  of  phitinnm  chloride  in  dilute  alkuliiu-  solution  by 
means  of  formic  acid.  Duly  about  0-2  firm,  of  the  I't.  per 
SI),  dcin.  of  surface  is  reipiiivd  to  -live  a  good  result.  The 
|ilatinuni  black  is  fonned  in  a  paste  with  dilute  sulphuric 
acid,  and  then  applied  with  a  hnish.  Part  of  the  black 
[K'netrotes  throUf,'h  the  holes  of  the  foil,  and  is  hence  in 
contact  with  the  [Kiroiis  plate.  To  form  narrow  jras-tifiht 
cells  G  G',  plates  of  indiu-rnbher  K  K,  and  the  end  i)lates 
K  K  an-  used,  which  are  held  in  place  by  the  bolts  E'  K'. 
The  chambers  G  G'  are  put  in  communicatiou  with  the  gas- 
eonductin;;  tubes  ()  ()  and  H  H.  The  chemical  action 
consists  in  the  decomi«>sition  of  the  sulphuric  acid  into,  say, 
H..  and  S()^.  The  hydrogen  appears  at  the  oxyf;en  side  and 
there,  under  the  influence  of  the  platinum  black,  forms  water. 
The  JsOj  tni>cls  to  the  hydrogen  side,  where  sulphuric 
acid  is  again  proiluced.  To  counteract  the  tendency  of  the 
accumulutious  of  water  and  snlphurio  acid  it  is  advised  to 
reverse  from  time  to  time  the  phvce.s  of  the  oxygen  and 
hydrogen.— W.  W.  H.  G. 


Improved  Method  or  Process  for  Depositing  Metals  from 
their  Salts.  W.  H.  IJcck,  London.  From  A.  Levy,  Paris, 
France.  Eng.  Pat.  8961,  .Tune  19,  1888.  6d. 
TitK  process  consists  in  hanging  the  metal  article,  say  of  iron 
or  copper,  by  means  of  a  zinc  wire  in  an  acid  or  alkaline 
solution  of  the  salt  of  the  metal  to  be  deposited,  preferabl\ 
the  chloride  or  a  double  chloride  ;  or  the  article  to  be  coated 
may  be  placed  in  a  rotating  open-work  box  or  cage  of  zinc'  or 
I'ontaining  zinc  immersed  in  the  solution  of  the  metallic 
chloride.  Wire  may  be  coated  by  causing  it  to  pass  over 
zinc  pulleys  immersed  in  the  >oluti(m,  or  the  salt,  preferably 
the  chloride,  may  be  used.  The  specification  states  that  the 
process  is  specially  adapted  to  the  deposition  of  aluminium 
and  magnesium. — H.  .S.  P. 


Improvements  in  Me  Reduction  of  Zinc  O.rides.  C.  A. 
Hurghardt,  Manchester.  Eng.  Pat.  9886,  .luly  7, 
1888.     6(/. 

TiiK  object  of  the  patent  is  to  obtain  a  pure  i|uality  of  zinc 
free  from  the  impurities  contained  in  ordinary  zinc,  such  as 
iron  and  manganese.  The  jirocess  consists  in  depositing 
the  /.inc  from  a  solution  of  zinc  oxide  in  caustic  soda,  by 
means  of  an  elei'tric  current.  The  anodes  and  cathodes  are 
of  pure  zinc,  and  are  placed  in  a  tank  or  cistern  divided 
by  porous  partitions  into  couipartments,  so  that  each 
compartment  contains,  in  alternate  order,  an  anode  or  a 
cathode.  The  tank  is  tilled  with  the  alkaline  solution  of 
zinc  oxide,  and  into  each  anode-compartment  an  excess  of 
zinc  oxide  is  placed.  On  pa.ssing  a  current  of  electricity 
the  zinc  may  Ik-  depositeil  upon  the  zinc  cathode  while 
fresh  oxide  is  taken  into  solutions  at  the  anode,  so  that  by 
keeping  up  the  supply  of  oxide  the  operation  may  be  con- 
tinued until  the  accumulation  of  the  impurities  from  the 
oxide  or  the  iormation  of  sodium  carbonate  (from  the  air) 
interferes  with  the  action  of  the  cells.  The  specitication 
also  |irovides  for  the  agitation  or  circulation  of  the  liquid 
if  needed,  or  for  its  heating  by  a  steam  coil  or  otherwise,  as 
for  instance  by  the  use  of  a  hollow  anode,  through  which 
steam  may  be  passed,  or  by  making  a  steam  coil  the  anode. 

— H.  S.  P. 


Improreinenfs  in  and  Apparatus  for  obtttininy  Chopper  and 
other  Metals  from  Solntions  of  the  Salts  of  same,  W. 
P.  Thompson,  Liverpool.  From  A.  Rovello,  Turin,  Italy. 
Kng.  Pat.  1'J,'208,  .Vugust  24,  1888.  8rf. 
.V  sKKiKs  of  Daniell's  cells  on  a  large  scale  are  constructed 
by  dividing  the  vats  by  means  of  vertical  porous  diaplvragms, 
and  in  which  the  electro-negative  elements  consist  of  cast 
or  wrought  iron  |ilates  instead  of  zinc,  miless  zinc  sulphate 
is  a  desideratum.  The  copper  licjuor  is  poured  in  a  con- 
tinuous stream  through  a  funnel  to  the  bottom  of  the 
com])artment  containing  the  copper  cathode,  and  a  weak 
s<ilution  of  a  salt  of  the  same  metal  as  the  anode  is 
sinuiltaneously  run  into  the  compartment  containing  the 
anode.  The  two  plates  are  connected  by  a  metallic  rod, 
electrical  action  takes  place,  and  the  copper  solution  is 
depriv'cd  of  its  metal  in  its  passage  upwards  from  the 
bottom  to  the  top  of  the  tank.  Any  arrangement  can  be 
used,  but  drawings  are  given  of  an  apparatus  which  ensures 
a  small  internal  resistance.  The  same  can  be  used  for  the 
electrolysis  of  zinc  solutions,  in  which  case  the  cathodes 
are  zinc  plates,  the  anodes,  iron,  and  the  pole  rods  are 
connected  with  a  dynamo.  The  advantage  in  the  case  of 
copper  is  the  small  consumption  of  iron  as  compared  with 
the  present  precipitation  process. — A.  W. 


XII.-PATS,  OILS.  AND   SOAP  MANUFACTUEE. 

Specific  Gravity  of  some  Fats  and  Oils.    C.  A.  Crampton.     Amer.  Chem.  J.  11,  232 — 236. 
determined  the  specific  gravity  and  co-efficieut  of  expansion  of  a  number  of  fats  and  oils,  of  which  the 
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following  are  the  results  : — 


Description. 


Mean  Coeff. 

of  Expansion 

Absolute. 


Sp.  Gr.. 

C-    +40    C 
Apparent. 


Labds. 

1,  Lent  lard  rendered  in  laboratory,  U.S.  Department  of 
Af^culture 

i.  Intestinal  lard  rendered  in  do.  do. 

3.  Head  lard  rendered  in  do.  do. 

i.  Squire's  pure  lard,  made  by  J.  P.  Squire  and  Co., 
Boston,  y\&ns 

6.  Caosard's    pure   lard,  made   by   Cassard   and   Co., 
Baltimore,  Hd 


•0007W9 
•0007761 
•0007729 

•0007147 

•0007560 


■iiilsi 
■yii67 

■«133ti 
•»1206 
•91M1 


Calculated. 


d  = 


Sp.  Gr., 
d-i^°C 

d-   ^^oU 

Apparent. 


•SiiflTi) 

•89066 

•85997 

•89636 

•89014 

•85907 

•89816 

•89196 

•86094 

•89700 

•89086 

•88012 

•89238 

•89848 

•86191 

D  2 
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Mean  Coeff. 
of  Expansion 

AbGolute. 

Calculated, 

Description, 

Sp.  Gr., 

d  =  -+,o    C. 

Apparent. 

Sp.  Gr., 

4-40" 

Apparent. 

• 

Sp.  Gr., 

J      +B0°„ 

d=T4^C. 
Apparent. 

Sp.  Gr., 
,      4-  ]00''„ 

''  -    +  4^  C. 

Apparent. 

Lards— cow  ^  in  M  erf. 

6.  Armour's  compound  lard,  by  Armour  and  Co.,  Chicago, 
lil     

•0007708 

'91158 

■  89940 

•89320 
•89S5t 

■86222 
•86121 

7.              Do.                 do.                 do.                 do. 

■0007751 

■91378 

•89232 

8.  Fairbank's  compound  hird,  by  Fairbanks  and  Co., 
Chicaeo  HI 

'0007685 

•'H515 

'S9,'J8'' 

•86289 

LiKD  Steaiiins. 

1.  Lard  stearin  used  in  Armour's  compound  lard 

■0007780 

•909(i3 

■S9453 

•88836 

•85760 

2.  Lard  stearin  tihp<1  in  Fairbank's  compound  lard 

■0007700 

•90959 

•894451 

■S8850 

•85792 

Beef  Fat  and  Oleosteaeins. 

1.  Pure  beet  fa(  from  testicle,  obtained  from  Prof.  S.  P. 
.Sharpless 

•0007773 

■91141 

•89620 

•8S99S 

•85898 

2.  pieosfcearin  used  in  Armour's  compound  lard 

■0007681 

•90714 

•89223 

•S8616 

•85572 

3.  Oleostearin  used  in  Fairbank's  compound  lard 

■0007792 

•90647 

•89138 

•885-23 

•85444 

4.  Cotton-seed  stearin,  obtained  from  Prof.  D.  Wesson  . 

■0007976 

•9I88.1 

•9031" 

•89671 

•86163 

1.  Crude  cotton-seed  oil  from  Prof.  I).  Wesson 

•0007724 

•92016 

•90486 

•89862 

•86739 

2.  Crude  cotton-seed  oil  from  Southern  Cotton  Oil  Trust 

•0007491 

•92200 

■90708 

•90099 

•87034 

3.  "  Summer  yellow "           do.              do.              do. 

■0007838 

•92063 

■90514 

•89880 

•867X6 

4.  "  Summer  white "            do.              do.              do. 

■00078S3 

•92065 

■90497 

•89861 

•86681 

•0008327 

•92191 

■90563 

•89885 

•86542 

6.  "Winter white"             do.             do.             do. 

•0007921 

•92179 

•90612 

•89972 

•86774 

7.  Refined  cotton-seed  oil  used  in  Armour's  compound  lard 

•0007973 

•92160 

•90573 

•89930 

•86714 

Olive  Oils. 

1.  Pure  olive  oil  from  Z.  D.  Oilman,  Washington,  B.C.  . 

•000795.1 

•91557 

•89995 

•89351 

•86168 

•00073'29 

•91.'>05 

•89965 

•89337 

—J.  W.  L. 


A  New  Product  of  the  Soap  Indnstri/.    R.Meyer.    Mittheil. 
dcs  K.  K.  Tech.  Gew.-Museums,  1889,  5.5. 

A    NEW    product,   known   as    "  soap   meal,"    made   by  O. 

Korschelt  of  Zittau,  was  analysed,  with  the  results  giveii 

below  : — 

Per  Cent. 

Fatty  anhydride 84-20 

Soda 9^66 

Sodium  chloride,  sodium  sulphate,  lime 3^26 

Water  (directly  d  etennined  =  2  •  08) 2  •  88 

100 •oo 

The  soap  appears  as  a  yellowish-white  powder,  dry  to  the 
touch,  easily  soluble  in  water.  It  is  quite  free  from  un- 
combined  alkali  or  fat. — E.  B. 


-  XIII.-PAINTS,  PIGMENTS.  YAMISHES. 
AND  KESINS. 

PATENTS. 

Improvements  in  the  Treatment  or  Preparation  of  Paper, 
Cardboard,  Paper-pittp,  Papier  Mache,  and  other 
Fabrics  and  Metals,  to  render  the  same  impervious  to  the 
Action  of  Acids,  Water,  Air,  Mineral  Oils,  and  other 
Liquids  or  Gases.  G.  I).  Aria,  London.  Eng.  Pat.  8981, 
June  19,  1888.     6d. 


See  under  XIX.,  page  565, 


An    Improved    Varnish-removing    Compound.      E.    Oates, 

Paris,  France.  Enfj.  Pat.  10,301,  July  16,  1888.  6<f. 
TwENTV  lb.  of  solution  of  caustic  soda  of  40^  B.,  1  lb.  of 
potato  starch,  and  '20  pints  of  water  are  introduced  into  a 
closed  boiler.  The  mixture  is  thoroughly  agitated,  which 
effects  spontaneous  heating  of  the  same  with  conversion 
into  a  gelatinous  mass.  This  is  treated  with  57^  pints  of 
water  and  1^  lb.  of  potato  starch  to  form  a  total  weight  of 
lOQ  lb.  of  final  product.  This  composition  constitutes  the 
most  concentrated  type  of  varnish  remover,  and  may  be 
reduced  with  water  to  any  desij-ed  percentage  of  alkali  if 
required. — D.  B. 

An  Improved  Paint-removing  Cotnpoiind.     E.  Oates,  Paris, 

France.  Eng.  Pat.  10,365,  July  17,  1888.  4rf. 
The  paint  remover  is  prepared  by  introducing  50  lb.  of 
caustic  soda  solution  of  40'  B.  and  8  lb.  of  Iceland  moss 
into  a  closed  boiler,  and  after  thorough  stirring,  heating  the 
liquid  gently  to  boiling,  at  which  point  it  is  maintained  for 
an  hour.  When  completely  cold,  100  lb.  of  caustic  potash 
are  added  to  the  mixture,  which  is  then  again  heated  up  to 
boiling.  It  is  now  left  to  cool,  and  treated  with  a  quantity 
of  potato  starch  in  the  proportion  of  from  6  to  8  per  cent, 
of  the  mass. — D.  B. 

Improvement  in  the  Production  of  White  Lead  or  Car- 
bonate  of  Lead,  and  the  Apparatus  therefor.  R.  W.  E. 
Maclvor  and  V.  A.  Darlington,  London ;  6.  Paul,  Edin- 
burgh ;  and  J.  Allan,  London.  Eng.  Pat.  10,426,  July  18, 
1888.  6d.  (Amended  Specification.) 
Lead  oxide  is  mixed  with  a  solution  of  an  alkaline  acetate 
(preferably  ammonium   acetate),  and  carbon  dioxide  driven 
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thrniiph  the  nuuui.  White  leud  is  formed  which,  wheu  the 
action  is  coinploto,  ciiii  be  tillered  off  niiil  tlie  solution  t)f  tlie 
ulkiiline  ueetute  nse<l  in  effectinj;  the  conversion  of  ii  fresli 
quuntitv  of  lend  oxide. 

The  i-hief  idtenitions  in  the  .specification  are  the  insertion 
of  the  nuuu's  of  eo- patentees,  and  the  witlidniwid  of  tlie 
eltiiui  to  use  eompouiids  of  lend  other  limn  the  oxide  (this 
Jonrnal,  1888,  84ti).— It.  H. 


Imprurt^mfitts  in  Anti-t'ttrnisirf  (  'utitptisitioiis  atul  Materiah 
Jhr  Ships  and  othf)'  Strurtttrfs,  ami  in  the  Mfthtnl  af 
applying  the  same.  K.  Turnbull,  Xewciistle-upiin- Tviic. 
Kng.  I'lit.  10,601,  .lulv -.'1,  1888.     Gd. 

Thk  ohjeet  of  tile  patent  is  to  prevent  corrosion  In  llu- 
hohls  and  ballast  tanks  of  iron  and  steel  vessels.  .V  eoatiuf; 
of  "  panitHn  "'  i>r  "  spirits  of  niiptha,"  Trinidad  pitch, 
niarinr  or  li^h  ^Miu-.  or  (Uie  of  shellac  varnish,  or  tif  a  var- 
nish con)]>osed  of  .^toekliolni  pitch  and  solvent  "  naptha," 
is  tirst  applied  colil  ;  it  is  followeil  by  one  of  asphaltc 
"  tenijK'reil  with  Stockholm  pitch  and  coal  tar,  murine  t;lue, 
und  pamthn  wax,"  applied  hot  ;  the  surface  is  then  covered 
with  calico,  liiaMi,  or  toufjii  paper,  which  adheres  to  the  last 
coatin":  und  prevents  the  sncceediiif;  oiu'  runiiin;;  into  it  ; 
this  latter  is  composed  of  asphalte,  coal-tar.  and  rortlanil 
cement,  applied  hot,  and  serves  lus  a  wcarin/j  siu-face. — li.  B. 


A  \eir  Paint  fur  Stones,  Plaster,  and  the  like.  F. 
Wendlinn,  Munich,  Ocrnmny.  Kni;.  Pat.  10,737,  July  25, 
1888.     6d. 

Zkolitic  niinenils.  such  a.s  Natrolite,  Kpidote,  t'hhuite, 
ldocni.se,  .Vpophyllite,  are  mixed  in  such  proportions  that  the 
resnitinj;  mass  has  a  composition  a]ipro\lniatin;^  to  10 — 12 
of  silica,  '-^^4  of  alumina  and  ferrit^  oxide,  1' — 'A  of  lime 
aial  nui</nesia,  '- — -j  of  ^oda  and  imtasli.  ;i  to  8  of  \\ater,  all 
reckoned  in  equivalents,  and  then  inc*M"porate<l  with  sutlicient 
suitable  pipuent  to  j;ive  them  the  desirisl  coh)ur. 

Failiiifi  these,  silicates  of  suitable  composition  may  be 
prepareii  from  a  mixture  of  quartz,  kaolin,  linu"  and  alkalis, 
anil  used  in  their  stead.  In  using  the  patented  material  it 
should  be  mixed  with  about  six  times  its  volmne  of  milk  of 
lime  of  22"  H.,  aiat  the  surface  to  which  it  is  to  be  applied 
slioidd  Ik*  previously  moistened  with  water.  Instead  of  usiuLr 
milk  of  lime,  caustic  lime  may  be  added  to  the  dry  pi*;n»ent, 
proviiled  it  be  packed  in  air-tif.'ht  vessels. — K.  \i. 


Improrements  in  maUiny  a  White  Piijment  of  Lead  and  in 
Apparatus  therefor.  J.  15.  ihumav.  Loch  L(m<r.  KnjT. 
I'af.  1282,  .laimary  2-),  188'J.     Hd. 

Galkva  or  any  other  lead  ore  is  mixed  with  sidphur  or  a 
suitiihle  stilphide,  unless  there  is  alreatly  suthcicnt  sulphur 
ill  the  ore  t<i  con\'ert  the  whole  of  the  lead  into  sulphate, 
and  is  then  heated  in  a  furnace  until  the  lead  volatilises. 
The  fumes  and  cond)nstible  jrases  are  passed  into  a  chamber 
where  the  fumes  are  (txidised  and  the  »iases  burnt ;  these 
are  then  drawn  tlnoufih  a  Hue  in  which  much  of  the  lead 
sulphate  is  deposited,  and  Hnally  forced  by  means  of  steam 
injectors  into  a  wet  fume  condenser  containin>;  sulphuric 
acici,  preferablv  a  condenser  similar  to  the  one  described  in 
KiifT.  I'at.  lC,2ao  of  IHHC— K.  K.  |{. 


Improrements  in  Treating  or  Pnrifyinij  Sulphate  of  Lead. 
J.  U.  Hannav,  l.och  Lon;;.  Kiif;.  I'at.  I-l:il,  .lamiarv  2C, 
1889.     id. 

Si'i.pHATK  of  lead  matle  by  any  proci'ss  involvint;  volatili- 
sation is  purilied  by  treatment  with  dilute  sulphuric  acid. 
After  washing  or  liltcring,  the  sulphate  of  lead  is  obtained 
in  a  practically  pure  condition. — K.  K.  H. 


An  Enamel  or  Paint  haeiny  Disinfeetinij  Properties. 
L.  K.  Andes,  Chur,  Switzerland.  Kiig.  Pat.  r>792, 
April  4,  1889.     Cd. 

Rrsixk  or  copals  are  "  picked,"  sifted,  and   powdered,  and 
then  stirreil  with  three  times  their  weight  of  water  for  three 


hours  at   10°  C,  allowed  to  stitnd  for  48  hours,  and  the 

resulting  de|>osit  of  puritied  resin  collected  in  thick  sacks, 
dried  at  120M'.,  iM>wdcred,  spread  out  on  a  wcll-\-entilated 
ilrying  floor  at  18'  ( '.,  anil  kept  there  for  28  days  "to 
increase  the  solubility  of  the  puhi-rised  resin  by  the  absorp- 
tion of  ozone."  The  product  is  digested  for  24  hours  with  a 
solvent  composed  of  methyl  and  elliyl  alcohols,  "  formic 
ether,"  camphor,  and  oil  of  turpentine,  in  a  boiler  provided 
with  a  stirrer  anil  lieateil  by  steam,  'i'he  solution  is  then 
agitated  for  48  hours  with  ^—2  per  ci-nt.  of  boric,  carbolic, 
and  salicylic  acids  separately  or  together,  passed  through  a 
filter  kept  hot  by  steam,  alktwcd  to  stand  six  weeks,  and 
mixed  with  pigments  iiu-rt  with  ri'si)cct  to  the  other 
ingreilicnts. — H.  H. 


Improrements  in  Treatment  of  Gum  ( 'opals,  (rum  liesins, 
and  other  (rums  for  the  Munufaeture  of  I'arnishes  and 
other  .'<olutions  for  Coaliny  Surfaees,  and  for  other 
u.ie.s.  G.  H.  Smith,  London.  Kng.  Pat.  6581,  April  17, 
1889.     Sd. 

Thk  object  of  tliis  invention  is  to  purify  gums  and  render 
them  suitable  for  the  numufacture  of  varnishes.  The 
jirocess  is  of  special  utility  for  the  treatment  of  the  harder 
kinds  of  gum,  as  it  increases  their  solubility,  effecting  this 
object  without  exposing  the  material  to  the  action  of  heat 
sufHcicntly  high  to  he  injurious  to  the  gums.  The  method 
consists  in  subjecting  the  gums  to  the  action  of  the  \'apours 
of  volatile  solvents  prior  to  their  being  dissolved  in  solvents 
of  the  same  or  like  character  to  produce  solutions  of  gums, 
Hy  this  process  they  are  rendered  tractable  to  the  solvent 
action  of  the  solvent  liquids.  The  process  is  fully  described 
in  the  patent,  the  specification  being  accompanied  by  two 
sheets  of  drawings  illustrating  the  apparatus  emplojed. 

—I).  H. 


XIV.-TANNING,  LEATHER,  GLUE.  AND 
SIZE. 

PATENTS. 

A  Aew  or  Improred  Proeess  for  Unhairing  Skins  and 
Pieees  of  Shins.  P.  Puech,  Alazainet,  France.  Kng. 
Pat.  10,:iG2,  .luly  17,  1888.     6d. 

.\KTKii  describing  the  process  of  unhairing  skins  by  means 
of  a  depilatory  and  by  stoving,  the  patentee  states  that  by 
these  processes  the  value  of  the  wool  is  much  depreciated. 
.\ceordiiig  to  this  invention,  the  skins,  after  the  cleansing  of 
the  wool,  are  dried,  and  then  passed  through  a  shearing  ma- 
chine. To  produce  thorouglily-washed  wool,  the  skins  are 
soured  with  warm  water  and  soda  crystals,  and  beaten  before 
drying,  which  causes  the  wool  to  stand  erect  and  dry  straight. 

— «.  H. 


An  Imprm'ement  in  Tanning.     .1.  Uivage  and  .1.  B.  Matrod, 
Paris,  France.     p;ng.  Pat.  10,482,  .July  19,  1888.     4d. 

AccoKDixo  to  this  invention,  "  ahimina  hydrate  jelly  "  is 
applied  to  the  tanning  of  hides,  principally  sheep,  goat,  or 
calves'  skins.  After  tanning  with  vegetable  substances,  the 
skins  are  cleansed  by  hot  water  till  free  from  soluble  and 
fatty  matters.  "  They  are  then  agitated  with  an  excess  of 
alumina  hydrate  in  solution  or  suspension  in  water  until 
they  can  absorb  no  more." — H.  H. 


Improred  Method  of  Treating  Hides,  .Skins,  or  Scraps,  in 
Liquids,  C.  W.  Cooper,  Krooklyn,  l^.S..\.  Kng.  Pats. 
5C71  and  5762,  April  2,  1889.     »d. 

I.N  these  two  patents  are  claimed  respectively  the  apparatus 
for  and  the  process  of  treating  hides,  $kin.s,  or  scraps  in 
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water  or  other  liquid.  An  inner  tank  having  a  "slatted" 
bottom,  and  provided  with  perforations  near  the  top,  con- 
tains the  material  to  he  treated.  This  tank  is  enclosed  on 
the  hottom  and  sides  h_v  an  outer  tank,  which  is  filled  to  a 
suitable  height  with  water  or  other  liquid.  Air  or  other  gas 
is  then  lilown  in  at  the  hottom  of  the  inner  tank,  and  by  its 
ascent  through  the  liquid,  agitates  and  exposes  the  material 
to  the  action  of  the  liquid.  Drawings  are  given,  and  for 
particulars  of  the  plant,  the  specifications  must  he  consulted. 

— «.  H. 


XV.-AGRICULTURE,  MANURES.  Etc. 

Experiments  upon  Putrefaction  and  the  Formation  of  Farm- 
Yard  Manure.  .).  Keiset.  Compt.  Rend.  108,  779 — 
785. 
Details  are  here  given  of  the  results  of  the  experiments 
referred  to  in  C'ompt.  Rend.  108,  708.  10,687  grms.  of  horse- 
dimg  mixed  with  milk  of  chalk,  was  found,  at  the  end  of 
21  daj'S,  to  ha\e  absorbed  209*5  grms.  of  oxygen,  of  which 
192  3  gims.  went  to  form  carbonic  acid.  A  disengagement 
of  nitrogen  took  place,  equal  to  5-46  per  1,000  parts  of 
oxygen  consumed.  1,500  grms.  of  beef,  cut  into  slices, 
mixed  Avith  chalk,  and  moistened,  absorbed  in  33  days 
38"08  grms.  of  oxygen,  of  which  37-63  grms.  went  to  form 
cai'bonic  acid.  Nitrogen  was  disengaged  equal  to  21 '77  per 
1,000  of  oxygen  consumed.  In  the  third  experiment 
30  grms.  of  beef  cut  into  long  shreds  absorbed  l'46gi'ms. 
of  oxygen,  with  a  disengagement  of  nitrogen  equal  to  59 "5 
per  1,000  of  oxygen  consumed.  Complete  putrefaction 
took  place  iu  12  days,  at  the  end  of  which  time  oxygen  had 
ceased  to  be  ahsoi'bed,  and  the  shreds  of  beef  were  almost 
black.— A.  R.  1). 


52  lb.  per  acre  per  annum,  of  which  not  more  than  20  lb. 
had  been  added  in  manure,  and  the  author  again  asks  the 
question,  whence  does  it  all  come  from  ? — .1.  \V.  L. 


The    Influence    of    Carbonic     O.ride    on     Germination. 
G.  Linossier.     Compt.  Rend.  108,  820—821. 

Some  months  ago  the  author  stated  that  carbonic  oxide 
exercised  a  very  feeble  influence  on  the  phenomena  of 
germination,  having  only  a  retarding  effect  even  when  present 
in  the  proportion  of  79  per  cent.  This  has  been  disputed 
by  C.  Bernard,  according  to  whom  17  per  cent,  of  carbonic 
oxide  is  sufficient  to  arrest  germination.  The  author  thought 
that  this  discrepancy  might  be  due  either  to  the  diminution 
of  the  oxygen  tension  iu  Bernard's  experiiuents,  or  to  his 
carbonic  oxide  having  been  imperfectly  freed  from  carbonic 
acid.  With  a  view  to  test  this,  he  has  made  a  large  number 
of  experiments  with  cress  and  lettuce  seeds  in  varying 
mixtures  of  oxygen,  nitrogen,  and  carbonic  acid.  The 
influence  of  the  last-named  gas  did  not  begin  to  show  itself 
till  it  reached  10  per  cent.;  and  even  though  its  effect  was 
rather  more  pronounced  when  added  to  the  air  without  a 
corresponding  addition  of  oxygen,  still  the  results  throw  no 
appreciable  light  on  the  cause  of  the  discrepancy. — A.  R.  D. 


History  of  a  Field  newly  laid  down  to  Permanent  Grass. 
Sir  J.  B.  Laws.     J.  Roy.  Agiic.  Soc.  Eng.  [2]  25,  1—24. 

Two  acres  of  the  Rothamsted  estate  laid  down  to  grass  iu 
1856  have  been  cropped  of  hay  each  year.  The  average 
crop  was  1  ton  14|  cwt.  of  hay  over  the  whole  period  of 
23  years.  The  balance  sheet  shows  an  average  profit  of 
2,1.  8.«.  Id.  per  acre.  The  amount  of  nitrogen  put  on  in  the 
form  of  manure  was  20  lb.,  that  of  phosphoric  acid  14'9  Ih., 
and  that  of  potash  2  lb.  per  acre  per  annum  in  excess  of 
that  removed  in  the  crops.  Regarding  the  amoimt  of 
nitrogen  found  in  the  soil  in  1888,  as  compared  with  that 
found  in  it  in  1879,  and  with  that  calculated  to  be  present 
in    1856,  there  appears  to  have  been  an  accumulation  of 


Annual   Report  for  1888  of  the  Consulting  Chemist,  Hoy. 
Ayric.  Soc.  Eng.     Journal  [2]  25,  346—353. 

The  considting  chemist  again  calls  attention  to  the  pre- 
valence of  adulteration  in  linseed  cakes,  and  bearing  in  mind 
the  frequent  cases  of  poisonous  seeds  observed  among  these 
impurities,  to  say  nothing  of  the  fact  that  they  are  as  a 
whole  of  no  value,  he  urges  strongly  the  use  only  of  pure 
feeding  materials.  Sorghum  has  been  expeiimented  with 
by  52  farmers  at  the  invitation  of  the  Agricultural  Depart- 
ment during  the  past  year.  Owing  probably  to  the  wet 
season,  only  in  six  cases  did  the  plant  grow  at  all,  and  these 
were  apparently  a  failure  in  respect  of  the  full  maturing  of 
the  plant.  Two  samples  were  examined,  more  especially 
for  sugar,  and  while  one  contained  nearly  half  a  per  cent., 
the  other  was  destitute  of  this  ingredient. — J.  W.  L. 


Harre.'its  increased  by  the  Use  of  Ferrotis  Sulphate  in 
1887 — 1888.  P.  Marguerite-Delacharfonny.  Jour,  de 
I'Agriculture,  1889,  61— 64  and98— 103.  (Compare  this 
Journal,  1889,  205.) 

Ferrous  sulphate  has  boeu  found  of  benefit  to  vines,  not 
only  as  regards  their  growth,  but  also  as  a  protection  against 
phylloxera,  Sec.  Vines  have  succumbed  to  the  attacks  of 
such  parasites,  whilst  neighbouring  vines  treated  with  feiTOUs 
sulphate  have  thriven.  Mixed  with  compost  it  is  found  to 
exert  a  useful  influence.  In  meadows  where  lucerne  and 
clover  were  attacked  by  cn.seuta,  the  latter  have  been  eradi- 
cated and  excellent  crops  of  the  useful  plants  obtained  by 
dressings  of  800,  400  and  200  kilos,  of  ferrous  sulphate  per 
hectare  respectively.  Other  instances  of  large  increases  of 
these  crops  and  of  sainfoin  are  given.  Examples  of  moss 
being  destroyed  and  of  a  meadow  being  \'isibly  improved  iu 
three  days  by  ferrous  sulphate  are  quoted.  It  is  stated  that 
cattle  show  a  preference  for  fodder  grown  with  ferrous  sul- 
phate. Potatoes  have  yielded  crops  of  double  weight  by  its 
use.  The  author  has  succeeded  in  obtaining  largely  increased 
yields  of  oats  by  using  ferrous  sulphate  in  quantities  double 
those  tried  by  Griffiths,  who  used  125  kilos.  |K;r  hectare. 
With  the  exception  of  hemp  and  tobacco,  other  ciUtivated 
plants,  such  as  sugar-beet,  peas,  roots,  poplars,  fruit-trees, 
&c.,  have  yielded  well  iu  response  to  applications  of  ferrous 
sulphate. 

Good  results  must  not  alwa3s  be  expected,  as  they  are 
only  obtained  under  favourable  circumstances.  The  quantit}' 
used  must  not  be  either  too  large  or  too  small,  and  must  be 
applied  at  the  right  time — best  when  the  plauts  are  a  few 
centimetres  high  and  after  rain  ;  two  successive  dressings 
are  recommended.  The  quantities  vary  from  65  to  500  or 
even  1,000  kilos,  per  hectare,  according  to  the  condition  of 
the  soil  and  kiud  of  plant.  Small  quantities  are  suitable  for 
sandy  soils,  heavy  dressings  for  soils  rich  in  lime. — D.  A.  L. 


Suppression  of  the  Potato  Disease  by  Ferrous  Sulphate. 
P.  Marguerite-Delacharlouny.  Jour.  d'Agric.  Prat.  1889, 
126—130. 

Experiments  have  been  made  by  Gaillot  in  France  which 
confirm  the  results  obtained  by  A.  B.  Griffith  in  England 
with  regard  to  its  killing  the  Peronospora  infestans.  The 
experiments  were  made  on  two  acres  of  fertile  highly- 
maimred  clay  soil;  12  rows  of  potatoes  were  planted,  and 
when  they  were  above  ground  and  in  rainy  weather  six 
alternate  rows  were  watered  twice  with  a  2*5  per  cent, 
solution  of  ferrous  sulphate,  to  the  extent  of  10  kilos,  of  the 
sulphate  per  acre.  At  harvest  these  rows  yielded  per  acre 
238  kilos,  of  good  and  5  of  bad  tubers,  whilst  183  kilos,  of 
good  and  27  of  bad  tubers  were  obtained  from  the  rows 
not  so  treated.  Moreover,  the  treated  potatoes  remained 
good,  whilst  10  kilos.  =  6  per  cent,  of  the  others,  had  rotted 
up  to  December  15.  The  increase  by  the  use  of  ferrous 
sulphate  would  thus  amount  to  6,500  kilos,  per  hectare  at  a 
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cost  of  60  francs  for  1,000  kilos,  of  the  salt.  Other  experi- 
ments (live  I'vcii  niorv  fuvounibli'  irsults.  (Kor  niixlo  of 
iil>|iKin^'  lilt-  sulphiilo  sec  pniriliiij;  alistnul.)  ('imi|ii)st 
xhuulil  Ix'  waliTiil  willi  11  1  pvi-  i-.tit.  fiirous  >ulplml<'  suhi- 
tiun  to  kill  fnnpi  iH-foiv  pnttin^  on  llu'  hmil. — I).  A.  I.. 


Axh   of  I  he   Si'til  Capsule.i  of  Ihe  CotloH    I'liinl.     .\iinii;il 
licport  of  ill.'  C'oniicftirnt  Kxp.  Stat.  1887.  HI. 

Analysks  of  10  snmples  gave  the  following  numbers  : — 


Minimum. 


Maximum. 


Soluble  phosphoric  acid 

IVr  Cent. 

"•■V 

Per  Cent. 
2-8 

Kevert«d        ,.             

4-0 

T(a 

0-CSI 
li-M 

2'4n 

32' 7!) 

The  potash  is  not  combined  with  chlorine.     The  ash  is  used 
IK  n  nmnuiv  unil  i<  excellent  for  the  tobacco  plant. —  I).  A.  \i. 


I'ractU-nl    Appliailioti    of    Hfllrieyel's    lieseanhex    irilli 
Lei/ttminos!f  (I'lljtilinnticen'').      \.    Salt'i'ld.      Hied.    (V'Utr. 

18,  i':t-i— '-"44. 
Thksk    exiierinicnls    arc    interesting    as    the    Krst    practical 
uppliculiou  of  llcllricgd's  suggestion  as  regards  the  snpph 
of  nitrogen  to  pupilitnHife;f. 

The  ex|Hrirnciilal  soil  is  high-moor  (this  .Tonrnal,  1889, 
46'J)  of  the  usual  Xorlli-wcst  Cicnnan  type,  4J  metres  deep, 
with  an  np|K'r  layer  of  sphagnum  peat  1.'  metres  thick.  The 
northern  half  of  the  cxpfriininlal  land  was  tinned  over 
ihix'e  limes,  burnt  twice,  and  in  1887  carried  its  tirst  crop, 
rye,  dressed  with  4,1)00  kilos,  of  lime,  160  kilos,  of  potash, 
120  kilos,  of  phosphoric  aciil,  and  W)  kilos,  of  nitrogen  as 
ammoninnt  sidphatc  and  t'hili  saltpetre,  per  hectare,  and 
yielded  47-12  centners  of  grain.  The  southern  half, 
previously  covered  with  drnsi-  growth  of  tlu'  hrathers,  Erira 
riilyari.i  anil  letiali.r,  was  cleared  liy  cultivating,  burning, 
hoeing,  ami  treating  with  lime,  but  in  the  spring  of  1888, 
even  after  six  repeated  and  careful  attacks,  undecomposed 
clumps  of  heather  and  peat-moss  still  remained,  and,  there- 
fore, the  outlook  fo  rtbe  success  of  Icguminosic  on  this  part 
was  less  favourable  than  on  the  northern  part. 

All  analysis  of  neighbouring  yioor-land  in  1884  showed 
that  it  contained  ]ier  hectare,  2,827  kilos,  of  nitrogen, 
179  kilos,  of  potash,  484  kilos,  of  lime,  and  172  kilos,  of 
phosphoric  acid.;  the  nitrogen  of  the  iniculti\"ated  niot)r  is, 
however,  in  a  very  insoluble  form.  Plots  of  an  are  each 
were  covered  in  ()ctober  1887  with  40  kilos,  per  hectare  of 
the  following  soils  : — 1.  Glaviconite  soil  from  nncidtivated 
land  containing  :i'73  per  cent,  of  potash  in  the  dry  matter; 
very  clayey.  2.  Kalcnberger  soil,  taken  from  the  surface 
of  a  clayey  soil  noted  for  the  production  of  horse-beans. 
3.  Wier  soil,  clayey  marsh  soil  from  Holland  ;  on  aiuilysis 
a  similar  soil  vieliUil  per  cent,  of  dry  soil,  NO  '21,  K„O0'H0, 
CaO  1-70,  .Mgt)  r:tl,  I'.pj  1-54,  sand  anil  clay"  8050. 
In  addition,  each  plot,  and  also  those  receiving  no  soil,  got 
4,000  kilos,  of  calcined  lime,  160  kilos,  of  i)hospboric  acid 
as  basic  shig,  and  180  kilos,  of  potash  as  kainitc.  The 
plants  were  drilled  on  April  19 — 24,  1888.  The  plants 
developed  considerably  better  on  the  Kalcnberger  and  Wicr 
soil  plots  than  on  the  plots  receiving  the  Glauconite  soli 
or  none  at  all,  and  were  even  better  f)n  the  nnpronilsing 
southern  part  than  on  the  northern  parts  of  the  experimental 
ground.  The  differences  grew  more  evident  the  nearer  the 
]>lants  approached  maturity.  Cold  and  wet  weather  from 
July  29  to  August  7  threw  things  back  considerably.  The 
peas  (both  field  and  ordinary)  were  the  tirst  to  show  the 
benefit  derived  from  the  fertile  soils,  but  the  other  plants 
showed  up  later,  and  the  harvest  results  show  best  with 
those  plants  which  were  only  injured  by  frost,  rust,  and  wit, 
but  not  by  beating  down.  The  results  on  the  northern 
portion  were  as  follows : — 


Mean  Yielda. 

Plant. 

Soil  added. 

Grain. 

Straw. 

Kilos. 

Kilos. 

Without  . . 

Wiir 

KalcnberKiT 
Without  . . 

7'!I76 
111*70 
5-011 
li-'2ll 

•iS-l7r, 

Vi-i» 

:i7-iio 

Horse-bennH  and  rapncine  peas 

U-(JG 

» 

Gluueuiiite 

4-211 

lO-.Vi 

Kalenberffer 

lU-35 

27-51) 

,• 

Wier 

11-80 

.■ti-so 

.,         anil  lentils 

Without  . . 

2-S,') 

19-511 



Glauconite 

.s-iio 

•20-8,') 

.^                    ^          

Wicr 

s-sii 

31)-05 

Pcaa  (/"t'OTon  arvense) 

Without  .. 

A-.m 

28-5.1 



Wier 

s-w 

Sl-4.', 

The  peas  on  the  fertile  soils  grew  too  tall  and  were  much 
fallen,  so  that  pod  formation  was  deliiyeil,  some  of  the  field 
peas  rotted  on  the  ground  before  reaping,  and  the  ordinary 
peas  could  not  riiK-n.  The  lentils  also  sutt'ered  from  over- 
growth, ftu"  they  were  so  dose  together  that  they  did  not 
mature.  Hut  in  spite  of  bad  we;ither,  the  Increase  obtained 
b\-  the  use  of  Wier  soil,  for  example,  was  with  horse-beans 
and  capucine  |H'as  90-H  percent,  on  the  grain  and  117  per 
cent,  on  the  straw,  whilst  with  horse-beans  and  lentils  the 
increase  was  208-8  per  cent,  on  the  grain  and  84-9  per  cent, 
on  the  straw.  These  results  were  more  than  coidd  be 
expected  under  the  circumstances  from  newly  cultivated 
high-moor.  The  use  of  Wier  soil,  in  fact,  even  if  it  only 
lasts  good  one  season  would  be  pi'ofitable ;  as,  however, 
4.01)0  kilos,  appear  too  iiincb  in  some  cases,  experiments 
;ire  being  nuule  with  smaller  ipiautitics. 

It  is  pointed  out  that  the  beneficial  action  of  the  fertile 
soils  cannot  be  mechanical,  because  the  equally  clayey 
(ilauconite  soil  was  inactive,  nor  can  it  be  attributed  to 
the  small  proportion  of  ash  constituents  contained  in  them. 
Therefore  it  is  assumed  that  the  application  of  fertile  soils 
suitable  for  the  growth  of  peas  and  beans,  contributes  to 
bigh-inoorland  the  means  of  enabling  legnminos;e  to  thrive 
upon  it  mth  only  a  limited  supply  of  nitrogen  in  the  soil. 

— U.  A.  L. 


Economical  Aferil.i  of  the  Sollxien  and  the  Kellner 
Methods  for  Reinovhiy  the  Bitter  Alkaloid  from  Lupins. 
.1.  Kiihn.     Bied.  Ccnt'r.  18,  244—246. 

LiTPiNs  treated  by  Soltsien's  metliod  are  only  eaten  by 
cattle,  horses,  anil  asses  after  l^'ing  a  long  time  on  the 
drainers,  but  sheep  and  goats  eat  them  after  thi"ee  daj's 
drying.  But  lupins  treated  by  Kellner's  method  are  eaten 
by  ;dl  aninails  in  the  fresh  moist  st;ite,  and  as  much  ;is  3^  lb. 
per  1,000  lb.  of  live  weight  have  been  included  in  the  (laily 
ration  without  injury  to  milking  cows. 

Both  methods  remove  the  bitter  principle  equally  well, 
and  both  diminish  the  dry  matter  to  the  same  extent. 
Therefore  Kellner's  method  is  to  be  preferred  when  a 
stciiming  apparatus  is  at  hand,  and  Soltsien's  under  other 
circumstiutces.  The  injurious  substance  Iktrogen  is  gene- 
rally- removed  by  both  methods,  but  when  the  iktrogen  has 
become  insoluble  on  account  of  the  age  and  dryness  of  the 
lupins,  Soltsien's  is  preferable  to  Kellner's  method,  and  in 
fact  when  the  latter  method  is  used  it  is  advisable  to  make 
test-feedings  for  many  weeks  before  introducing  this  lupin 
fodder  generally. 

Iktrogen  is  destroyed  by  high  temperatures,  and  the 
author  recommends  steaming  for  many  houi-s  under  2  to  2i 
atmosplieres  pressure  in  order  to  be  sure  of  its  destruction, 
for  it  Is  not  destroyed  by  the  temperatures  developed  either 
in  making  silage  or  brown  hay  or  by  drying  at  100°. 
Treated  lupins  constitute  a  good  fodder,  and  are  a  good  crop 
for  light  soils ;  but  such  sorts  only  should  be  selected  which 
submit  readily  to  the  treatment  for  removing  bitter  principles, 
and  are  subsequentlv  eaten  freeh-  by  farm  animals,  such  sorts, 
for  Instance,  as  : — Hluc  lupin  (^Lupinus  aiigiistifolins'),  more 
especially  the  white  seeded  Hlue,  or  White  Kast  Prussian 
lupin  (L.  atiffustifolius,  rar.  lenkospei-miis},  and  perhaps  the 
white-seeded  Yellow  lupin  (/,.  luteiis,  rar.  leiitwspermus'). 
In  harvesting, moderate-sized  bundles  should  be  anangcd  in 
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a  conical  heap  with  the  pods  imvards,  and  protected  with 
a  straw  cover,  so  as  to  avoid  loss  hv  shedcUng.  The  straw 
and  shells  should  be  strewn  in  the  cow-shed. — I).  A.  L. 


The   Action   of  Salt    Watei-  on   Earth  and    Vegetation. 

A.  Stood.  Landw.  Versuschsstat.  1889,  36,  113- 
A  SOLVTION-  containing  more  than  1  grm.  of  sodium  chloride 
per  litre  is  prejudicial  to  vegetation.  The  injurv  is  not  so 
apparent  in  a  wet  season,  hut  during  drv  weather  the  salt 
solution  rises  in  the  ground  by  eapillarj-  attraction  and 
becomes  concentrated  near  the  surface  by  evaporation,  to 
the  detriment  of  the  plants. — G.  H.  B. 


Comparatlfe  Valve  of  Equal  (Quantities  of  Nitrogen  as 
Ammonia  and  as  Nitrate.  J.  Samek.  Tvroler  landw. 
Klatter,  7,  1889,  14— lo. 

Some  of  the  results  obtained   with  beet-root  and  oats  were 
as  follows : — 


Manuring  per  Hectare. 


Yield. 
Kilos,  per  Hectare 


Roots. 


Leaves. 


1.  tw  kilos,  of   soluble    phosphat*^ 

and    30    kilos,  of  ammotiiacal 

nitrogen .■iO.TOO  3.100 

2.  Hi  kilos,  of  soluble   phosphate 

and  30  kilos,  of  uiu-ic  nitrogen.       38,500    |       3,'200 

3.  64  kilos,  of  soluble  phosphate  ! 

witiiout  nitrogen 29,-200    i       2,G00 

4.  No  manure 12,600    '       1,400 

6.  Privy  drainage 39,700  4,400 

6.  SO.flOO  kilos,  ot  stable  manure  ...  I     32,000  2,700 


Profit. 


Marks. 
1-20 
176 
16« 

2t2 


Manuring  per  Hectare. 

Yield  of  Oats. 
Kilos,  per  Hectare. 

Profit. 

Grain,    i    Straw. 

1.  As  above 

.30 
.34 
23 

18 
28 

3,200 
3,900 
2,100 
1,800 
8500 

Marks. 
42 

0 

IKi 

.-j 

10 

4 

6. 

-14 

In  both  cases  the  nitrate  proved  better  than  the  ammonia. 
Potash  produced  a  (|uite  unimportant  increase. — I).  A.  L. 


Chili  .'Saltpetre  and  .Superphosphate  for  Oats  and  ^Vheat. 
Koth.     Sachsische  landw.  7,cits.  36,  1888,  326— 531. 

Oats  were  sown  on  a  'ight  soil  which  had  received  no 
farmyard  manure  since  1884,  and  had  canied  sugar-beet 
in  188.'),  barley  in  188G,  and  flax  in  1887.  Wheat,  following 
sugar-beet,  was  grown  in  a  field  of  the  same  soil,  which  had 
been  dressed  with  stable  manure  in  1886,  and  had  received 
the  leaves  and  tops  of  the  sugar-beet  in  1887.  Various 
quantities  of  nitrogen  alone,  aiul  along  with  various  quan- 
tities of  phosphoric  acid,  were  applied,  but  neither  the  oats 
nor  the  wheat  were  improved  by  the  use  of  phosphates,  whilst 
the  Chili  saltpeti-e  proved  remunerative.  .Some  of  the 
results  were  as  follows  : — 


Yield,  Centners  (60  Kilos.)  per  Hectare. 

Manxu'ing  per  Hectare. 

Oats. 

Wheat. 

Grain.                 Straw,  ic. 

Grain. 

Straw,  &e. 

mVdo                      ■:tr^A 

47-63 

56-00 
37-82 

48-36 

73-09 

64  lb.  (CTcruian)  of  nitrogen  as  Chili  saltpetre  

9^                                                                             

74-13 
7S-54 

74-91 

46-54 

82-91 
81-82 

sn-no 

68-31! 

99-27 
103-6.-J 

80    „                  „                  „                  „              ") 

270   „   soluble  phosphoric  acid  as  superphosphate 3 

90   „                 „                     „                     , 

121-82 
84-00 

-D.  A.  L. 


Accurate  Manurial  Experiments  icith  Barley.  .1.  Haua- 
mann.  Oesterr.-Ungar.  Zeits.  f.  Zuekerind.  u.  Landw. 
17,  1888,  .'574-578. 
These  experiments  were  conducted  in  order  to  ascertain 
the  agricultural  value  of  a  light  marly  soil  eonlaining  93-8 
per  cent,  of  tine  earth,  which  consisted  of  80-8  per  cent,  of 
tine  sand,  and  19-2  per  cent,  of  clay,  and  contained  2-72  per 
cent,  of  hygroscopic,  and  2-8  per  ceut.  of  combined  water, 
2-9  per  cent,  of  humus,  and  losing  8-42  per  cent,  on 
ignition.  Both  the  soil  aud  the  tine  earth  yielded  t)-088 
per  cent,  of  potash  to  cold  10  per  ceut.  acetic  acid,  whilst 
cold  10  per  ceut.  hydrochloric  acid  extracted  in  24  hours 
U'  194  per  ceut.  of  potash  from  the  soil  and  0-77tJ  from  the 
tine  earth.  The  barley  seeds  were  carefully  selected  of 
uniform  size  aud  weight,  and  allowed  to  gerniinate  on  moist 
sawdust ;  they  were  then  transferred  to  iron  cylinders  with 
holes  at  the  bottom,  containing  4  kilos,  of  the  air-dried  soil; 


five  seedlings  being  allowed  to  each  cylindei-.  The  pots 
were  so  arranged  us  to  get  plenty  of  sun,  with  facilities  for 
sheltering  in  bad  weather.  \'arious  manures  were  added  to 
different  cylinders,  and  although  the  season  was  a  bad  one, 
neverthek'ss  the  system  of  experiuienting  allows  of  trust- 
worthy deductions  being  made  from  the  results  obtained. 
The  barley  was  benefited  to  the  greatest  extent  by  dressings 
of  nitric  and  phosphoric  acids  together,  to  a  nuirked  degree 
by  tiitric  acid  alone,  scarcely  by  phosphoric  acid  alone,  and 
not  at  all  by  potash  either  alone  or  in  conjunction  with  the 
other  fertilisers. 

On  this  soil,  therefore,  potash  is  not  required,  hut  both 
soluble  phosphates  and  nitrates  are  beneficial,  and  should 
be  applied  iu  the  form  of  anmiouiacal  superphosphates  or 
superphosphate  and  saltpetre. — I).  A.  Tj. 
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Jiestills  of  Comparatii'e  Kj-periments  iri'M  Jiimic  Slag  and 
Siiperphusphale.  K.  Meissl.  Oesd-rr.-l'iifjiir.  Zi'ils.  f. 
Zmkirinil.  u.  I.hikIw.  17,  I««H,  573—0011. 

Kxi'KitiUKNT>.  witli  biisli'  ^lu);  mill  MiiHriiliuspliati'  wiii' 
coiniiu'lfii  at  :i*i  piaci's  in  Austria.  Tlu*  i-\|>iTiiiu'iiial  tU-UU 
wi'iv  in  all  oasi's  as  \t'\v\  as  possilili-  aiiit  ot"  tlu-  saiiu- 
(Hiiulitioii,  lliat  of  na-ditiiu  ft-rtililv  ([irrt'crahlv  tlu*  scctnid 
yi'Hr  aft»T  iiunK-nil*'  <lrt*ssiiif;s  <»t'  !*arin_\anl  inaiiitiv).  Tlif 
iiitiiiiiriii<r  [KT  luH-Iai't*  was  2U  kilos,  of  nitrogen,  as  aiiitno- 
iiiiiiii  snlphalv,  ami  Ull  kilos,  of  soliilili-  pluisplioiic  arid,  as 
dissolved  boiu's.  or  1511  kilos,  of  pliosphoi'ii-  ai-iil  as  basic 
sluff.  Tlif  niuiiuivs  wiMV  iiiixi'd  with  soil  and  sown  broad- 
cast in  the  atiluniu.  Tlic  cxpninu  iilal  plots  wiiv  l.jlio 
sqiuitx'  iiu'li'cs  ill  i-xti-nt,  and  wcit*  si-paratcil  by  a  non- 
I'Xpcriiufiital  strip  ?.')  to  lUll  ciiitinutris  wiile.  Tlic 
i*X[H*riiiu-ntal  crops  were  in  IS  jilaces  wheal,  in  1:1  rye,  in 
the  rest  meadow  herba're  and  oats.  On  the  whole  the  basic 
slajj  plots  \  ielded  nitlu-r  liea\ier  cr<)ps  than  tile  siiperpluis- 
pliutc  plots,  antl  -^  parts  of  pliospluiric  acid  in  basic  slaj; 
may  be  detinitcly  re;:ardcd  as  I'lpiiMileiit  to,  at  least,  1  part 
of  phosphoric  acid  in  the  form  oi  superphosphate.  More- 
over it  is  ci-rtain,  in  most  cases,  that  foi-  autumn  manurin^r 
siiperphospluitc  may  be  replaci-d  In-  linely  puhi-riscd  liasic 
slaj^  in  the  above  projiortion.  It  is,  Ii»M\e\cr,  pointed  out 
that  frequently,  owiiif!  to  local  or  accidental  circumstances, 
the  action  of  basic  slajj  is  not  so  p>od  ;  also  for  spring 
dressings,  when  readily-assimilable  phosphoric  acid  is 
required,  it  would  not  be  prolitabic  to  n.se  slag  instead  of 
superphosphate.  The  price  oi  a  kilo,  of  phosphoric  acid 
is  taki'ii  at  about  22  pfennigs  ('Jji/.)  in  basic  slag,  anil  at 
64  pfi-nnigs  (little  less  than  ''I't.)  in  superpiiosphate. 

—  1).  A.  L. 

Muiiuiiiiy  for  liveliuota.     Dingl.  I'olu.  .1.  271,  206—278. 

(Jiiiislliuff  has  tried  experiments  with  a  peculiar  form  of 
potassitim  salt  as  manure,  especially  for  sugar  beets,  and 
lias  obtained  very  good  results. 

The  author  considers  that  the  inanurial  effect  of  the 
putussium  in  inorganic  salts  is  only  lle^■elopell  by  combining 
the  sulphuric  acid  witli  lime. 

The  potassium  salt  is  treated  by  wetting  it  witli  milk  of 
lime  and  then  drying  it  or  mixing  it  with  Mime  other  dry 
•'Ubstaiice,  so  that  it  can  be  spread  o\er  the  ground.  <)ther 
^alts  besides  the  sulphate  can  be  similarly  treated,  and  in 
general  it  is  found  that  the  adihtiun  of  lime  sets  free  the 
potash,  and  in  conseipiencc  of  this  excclli-nt  fesults  are 
obtained  ;  in  the  case  of  beets  the  extra  yield  has  amounted 
to  65  per  cent. 

The  following  conclusions  have  been  drawn  from  experi- 
ments on  the  application  of  sulphate  of  iron  as  a  manure  for 
sugar  beets  : — 

(1.)  The    yield    was    increased     from    5    to  lill   per  cent. 

according  to  circumstances. 
(2.)  The  application  should  be  made  during  rain  or  when 

the  ground  is  wet. 
(:i.)  When  a  solution  is  empUiyed,  65  kilos,  per  hectare  are 
sutficieiit,  but  not  when  the  dry  powder  is  spread  out. 
According  to  the  quality  of  the  soil,  101)  to  :HIO  kilos,, 
or  even  more,  can  be  spread  out  without  any  bad  effect. 
(4.)  The   increased  yield  affects  the  total    solid  matter  as 

well  as  the  sugar  content  of  the  beet. 
(5.)   Along    with    sulphate    of    iron    the    usual    chemical 

iiianures  should  also  be  used. 
(6.)  The   sulphate  of  iron,  mixed   with    5  or  lu  times  its 
weight  of  earth  or  sand,  shoiilil  be  spread  out  after  the 
beets  have  been  thinned. — \V.  .M. 


An  Error  nccompunyiny  llw  Kstiiiiulioii  of  Ailnili-s  hi 
Soils,  ice.  M.  (Jiunti.  l,e  Sta/.ioni.  Speriiuenl.  .\giar. 
Italiane,  15,  .J — 15. 

See  under  XXIII.,  paye  572. 


Borii'  Arid  in  Plants.     C.  A.  Cramptcui.      llei.  20, 

1U72— 1076. 

See  under  XXIII.,  paye  56'.l. 


XVI.-SUGAR,  STARCH,  GUM,  Etc. 

Oil  file  Melhiids  fur  Kslimaliiii/  Slurcli.     A.  v.  .\sliolh. 
t'hem.  Zeit.  13,  .VJl  and  611. 

See  under  XXIII.,  iniye  57(. 


'/'he  K.vaininittitin  tf  Ahnitnutil  Heefroof.     Deutsche 
Zuckerind.  18H'.),  GOO. 

C'l.AASSK.N  examined  beetroots  whii'h  gave  in  tlu'  manufactuiv 
a  lower  yield  than  was  expi-cti-d,  while  no  reason  could  he 
assigned  for  this  loss  of  sugar.  It  ap|iears  that  a  sugar  was 
present  which  gave  a  right-handed  rotation  in  the  polariscope, 
but  dill  not  undergo  inversion  on  treatment  with  li\dro- 
chloric  acid.  This  substanci'  was  pieelpitati'd  In  basic  acetate 
of  lead.  When  abnormal  losses  in  the  nianufacture  occur, 
denoting  some  error  in  the  analytical  met  hods,  it  is  recoiii- 
meiided  to  supplement  the  usual  estimation  by  the  polariscope 
by  the  inversion  method  of  Ilerzl'eld,  which  includes  a 
preliminary  claritication  of  the  alcoholic  extract  of  the  roots 
b\  means  of  lead  acetate.  This  \vil!  eliminate  the  abnormal 
substance  before  inversion. — (i.  II.  H. 


Xi/losc  and   W'nod-Caoulehoiic.     H.  .7.  Wheeler  and 
H.  Toll.'us.      Her.  22,  HMO. 
The  authors  have   extracted  from  beech-wood,  by  means  of 
5   per  cent,    caustic    soda    solution    and    precipitation    with 
alcohol    and    hydrochloric    acid,    wood-caoutcliouc    corres 
ponding  in  properties  to  Thoinscn's  substance. 

Both  substances  yield  on  hydrolysis  Koch's  wood-sugar 
or  xylose.  Xylose  closely  resembles  arabinose  and  turn- 
the  plane  of  polarisation,  though  much  more  feebly,  to  the 
right.  Ijike  arabinose,  it  gives  no  levulinic  acid,  but  a 
considerable  amount  of  fnrfuraniide.  Its  phenylosazonc 
derivative  has  the  formula  Ci-H.^jN^Oj,  and  according  to 
Kaoult's  molecular  weight  method  it  has  the  formula 
(-'-.HiyOj.  With  phloroglucinol  and  hydrochloric  acid  it 
gi\es,  like  arabinose,  the  well  known  clierrv-red  colouration. 
■         —.J.  li.  ( '. 

Compounds  of  Itqffinose  leitli  Bases.     A.  ISevthien  anil 

K.  ToUens.     Her.  22,  1047. 

I, IKK  cane-sugar,   raflinose    forms    compounds    with    bases, 

some   of   which    are   less  soluble   in   water  or  alcohol   than 

rathnose  itself. 

l)i-strontium  rattinosate,  C,sH;,;(  )„.,.2  Sit),  is  obtained  by 
boiling  for  some  time  a  strong  aqueous  solution  of  its 
constituents,  or  more  quickly  by  adding  alcohol. 

Sodium  rattinosate  was  obtained,  containing  from  7 — 8  per 
cent,  of  soiliuin,  and  less,  according  to  the  proportion  of  soda 
em]iloyed. 

Kight  per  cent,  of  sodium  corresponds  to  the  composition 
of  di-sodiuiu  rattinosate,  and,  in  coiijuiictiiin  with  other  facts, 
points  to  the  formula  C'|„H:|,_,(  I,,;  +  5  HA)  for  rattiuose. 
liarium,  calcium,  and  lead  rartinosates  were  also  prepared. 
The  authors  will  shortly  publish  their  results  in  this 
direction,  as  well  as  the  results  of  other  researches  on 
rattiuose,  and  phcnvlosazones  and  their  melting  points. 

— H.  T.  P. 

Maize,  and  the  Preparation  of  Cry.itallised  Cane  Siiyar 
therefrom.  .1.  II.  V\'aslibnrn  and  H.  Tollcns.  Ber.  22 
1047—1048.  ' 

Although  cane-sugar  has  been  shown  to  be  present  in 
niai/.e,  it  has  hitherto  not  been  separated  in  a  state  of  puriti'. 
The  authors  extracted  maize-Hour  with  alcohol  and  addeil 
magnesia  or  lime.  They  also  eiuployeil  the  strontium  pre- 
cipitation method.  In  this  manner  the  authors  succeeded 
in  obtaining  crystals  of  pure  cane-sugar  from  Baden  maize, 
and  also,  but  in  larger  quantity,  from  Aniericau  sweet  maize. 
Full  information  regarding  this  subject,  as  well  as  a  quanti- 
tative examination  of  sweet  maize  in  various  >tages  of 
ripetie.ss  is  given  in  another  paper. — II.  T.  1'. 
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A  Hexyliodide  from  Sorbite.     C.  Hitzemann  and 
K.  Tollens.     Ber.  22,  10-18. 

OxK  of  the  authors  was  unable  to  obtain  sorbose  from 
the  juice  of  the  ser\  ice-l)eiTv,  l)Ut  a  considerable  quantity 
of  the  juice  deposited  crystals  of  sorbite.  The  crystals 
contained  9  per  cent,  water,  correspondinjr  to  the  formula 
CjHijOj  +  H.nO.  Hy  the  action  of  hjdriodic  acid  and  phos- 
phorous on  sorbite,  a  small  quantity  of  hexyl  iodide,  C'jH,^!, 
boiling  at  168°  C.,  was  obtained.  This  proves  that  sorbite 
belongs  to  the  six  earbou  atom  series. — H.  T.  V. 


The  Preparation  of  Gluconic  Acid.     A.  HefEter.     Ber.  22, 
1049. 

Mercurous  gluconate  is  obtained  bj-  boiling  an  aqueous 
solution  of  glucose  with  yellow  mercuric  oxide  as  long  as 
reduction  takes  place.  After  filtration  and  cooling,  the  salt 
is  deposited  in  large  white  needles  having  a  silky  lustre. 
The  reaction  seems  to  be  a  quantitative  one.  The  needles 
are  insoluble  in  alcohol,  difficultly  soluble  in  cold  water, 
easily  soluble  in  hot  water.  At  100°  C,  the  crystals  turn 
grey,  and  continued  boiling  with  water  causes  the  separation 
of  mereurous  oxide.  Gluconic  acid  is  obtained  as  a  slightly 
yellowish  syrup  by  decomposing  the  above  salt  with 
sulphuretted  hjdrogen. — H.  T.  P. 


i^'ote.'!  on  Manno.ie.     E.  Fischer  and  .1.  Hirschberger. 
Ker.  22,  1155—1156. 

A  SHORT  time  ago,  Eeiss  (this  Journal  1889,  406)  com- 
municated his  discovery  of  a  new  sugar — seminose — obtained 
b\-  the  hydrolysis  of  a  particular  variety  of  cellulose  existing 
in  many  seeds.  It  forms  a  hydrazone  bearing  great  similaiity 
to  the  pheiiylhydi-azoue  of  mannose  (this  Journal  1889,  296 
and  297)  and  gives  a  precipitate  with  basic  acetate  of  lead. 
In  a  former  paper  the  authors  state  that  mannose  gives  no 
precipitate  with  this  reagent.  On  this  ground  Reiss  bases 
ins  eonelnsiou  that  seminose  is  distinct  from  mannose.  On 
reinvestigating  the  subject,  the  authors  find  that  mannose 
does  give  a  precipitate  with  basic  acetate  of  lead.  In  dilute 
solution  the  precipitation  takes  place  slowly,  quickly  in 
strong  solutions.  The  precipitate  is  slightly  soluble  in  cold 
water,  more  soluble  in  hot  water,  ilannosoxime  was  also 
prepared.  It  is  easily  soluble  in  warm  water,  almost  in- 
soluble in  alcohol.  When  quickly  heated  it  melts  at  184°  C. 
with  decomposition,  heated  slowly,  the  melting  point  is 
176°— 180' C.  Keiss  finds  176°  to" be  the  melting  point  of 
the  oxime  of  seminose,  gas  being  given  off.  The  phenyl- 
hydi-azone  of  mannose  when  nearly  pure  melts  at  188°  C, 
with  decomposition  ;  when  quite  pure  and  quickly  heated  it 
melts  at  195° — 200°  C.  The  seminose  compound  melts  at 
185^ — 186°  C.  On  these  grounds  the  authors  are  of  opinion 
that  seminose  is  identical  with  mannose. — H.  T.  P. 


A  Process  for  Purifying  Refinery  Washings  and  other 
Sugar  Synips  by  Means  of  Fatty  Acids,  to  the  E.rclusion 
of  By-products.     F.  Harm.     Chem.  Centr.  1889,  330. 

DfRixc.  the  concentration  of  sugar  juices,  and  after  the 
addition  of  char,  the  organic  and  inorganic  impurities  present 
are  so  concentrated  as  to  interfere  with  the  crystallisation  of 
the  sugar.  The  author  describes  a  process  w-hereby  these 
hurtful  results  are  a\oided.  Experiments  made  on  a  large 
scale  have  shown  that  the  addition  of  a  small  quantity  of 
fattj-  acid  (about  i  per  cent,  of  the  total  mass)  serves  the 
purpose.  The  fatty  acid  combines  with  the  alkalis  and 
alkaline  earths,  and  so  prevents  their  influence  on  the  sugar. 
The  raw  syrup  obtained  by  the  process  yields  these  impuri- 
ties as  a  mud. 

The  author  describes  the  following  applications  of  his 
process : — 

(1.)  In  refineries  where  raw  sugar  only  is  employed. 
(2.)  In  refineries  where  sugar  is  extracted  from  molasses, 
and  this  introduced  into  the  raw  sugar  solution.  (3.)  In 
working  with  beet,  with  and  without  the  addition  of 
saccharate  of  lime. 

When  working  the  process  on  the  large  scale  it  is  possible 
to  obtain  the   sugar  syrup  as  pure-,  even  if  raw  syrup  has 


been  added,  as  in  working  without  the  addition  of  raw 
s\rup,  and  tlie  product  may  be  worked  up  for  immediate 
consumption  or  as  raw-  sugar.  The  after  products  only 
make  their  appearance  if  the  operation  is  stopped,  so  that 
the  last  raw  syrup  cannot  be  re-iutrodnced  into  the  general 
working. — A.  I...  S. 


A  Decolourising  Powder  for  Dark-coloured  Liquids,  espe- 
cially for  Inverted  Molasses  and  Sugar  Solutiotts  ;  also 
for  Fusel  Oil,  Wood  Spirit,  Glycerin,  Crude  Spirit, 
Acetic  Ether.    A.  Gawalowsky.    Chem.  Centr.  1889,  331. 

This  powder  is  prepared  from  the  residues  obtained  in  the 
manufacture  of  feiTocyanide  of  potassium  by  treating  them 
with  100  per  cent,  of  hydrochk)ric  acid  for  two  days,  then 
well  washing  and  treating  with  100  per  cent,  of  a  20  per 
cent,  solution  of  soda,  and  afterwards  well  washing  and 
drying.  The  original  material  yields  50 — 60  per  cent,  of 
the  absor)>tion  powder.  Dark-coloured  syrups  and  sugar 
solutions,  especially  those  obtained  in  the  determination  of 
raffinose  by  the  inversion  method,  are  made  almost  as 
colourless  as  water  by  its  use,  and  this  without  affecting 
their  rotative  power. — A.  L.  S. 


The  Diffusion  Process  in' Java.     Stammer.     Dingl.  Polvt. 

J-  271,  266—278. 
In  Vonopringo,  in  Java,  the  diffusion  process  has  been 
successfully  applied  to  tin  extraction  of  sugar  from  the 
sugar  cane.  Lime  was  added  to  the  diffusion  cylinders,  and 
the  juice  passed,  without  filtration  or  defecation,  to  the 
vacuum  pans,  thus  saving  much  labour  and  time.  The 
water  in  the  extracted  cane  chips  was  pressed  out  in  the  old 
cane  mills  and  the  chips  thus  dried  were  used  as  fuel  for  the 
boilers. 

The   following    average    figures   show    the    working    at 
Vonopringo : — 


Analysis  of  the  Cane. 


29th  July  1888.     !  12th  August  1888. 


Cellular  matter 

11-7 

88-3 

12-5 

Juice 

87-5 

Cane  Juice : — 

Percentage  bris 

18-e 

17-1 

Cane  sifRar 

16 -S.! 

14-61 

Purity 

90-48 

85-43 

Glucose 

•70 

1-11 

Diffusion  juice:— 

Percentage  brix 

14-7 

13-5 

Cane  sugar 

1.3-31 

11-71 

Purity 

90-54 

86-74 

Glucose 

0-42 

0-64 

Sugar  in  residue 

0-30 

0-5B 

„       in  waste  water. 

0-08 

0-12 

Dilution. . . .  per  cent. 

•28-3 

27-2 

Pui'ity  of  "  thick  juice  " 

90-34 

87-49 

„        mascuite  ... 

90-83 

87-83 

Cane  sugar  in  mascuite 

85-56 

82-74 

Glucose       „ 

2-82 

3-06 

-W.  II. 


PATENT. 

Manufacture  of  a  Vegetable  Black  for  Decolourising  Pur- 
poses, and  Apparatus  therefor.  E.  A.  de  Lisle,  Paris, 
France.     Eng.  Pat.  8738,  June  14,  1888.     8d. 

Wood  or  bark  is  reduced  to  a  fine  powder  by  suitable 
means,  and  mixed  with  15  to  20  per  cent,  of  lime.  The 
mixture  is  packed  in  perforated  iron  cylinders,  closed  at  the 
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euds,  unci  bi'iitcil  to  reilness  in  n  clostnl  ivtort.  It  is  tluii 
alloweil  to  cool  siHUiluiu'oiisly  out  of  cimtiiet  with  the  iiir, 
or  fulls  into  wutLT  mIumi  ivil-liot,  ami  so  cooKil.  In  I'ithrr 
cust'  it  is  wiislicil  Hist  with  ilihili'  livclroi'liloric  aciil,  to 
n-niovi-  till-  liiiir  siills.  tlu-ii  with  wutiT,  anil  iliifil.  Thus 
ohtaiiKMl  it  lias  a  viMV  hifrli  <U'i'oloiirisiii(;  powir.  Kxlmnsicil 
IVriiviuii  Imrk  niav  lir  so  ulilistil  willmiit  llir  ailditioii  of 
liinf.  Any  suitabk-  I'lniiiuc  inav  lif  rmploMil.  An  ar- 
niii^i-iiu'nt  of  ai>|iaratiis  is  illnstiatoil  in  the  s|n-filicutioii  for 
rarrvin^'  in  rffei't  the  o|ii'nitioiis  ilcscriluMl  ahove. — ('.('.  II. 


XVII.-BREWING.  WINES.  SPIRITS.  Etc. 

J^iinJiratioH   of  Alcohol  hif    l/t/ilroijfiuitioii.      li.    Xaudin. 
C'hoin.  (Vnti-.  IKHy',  :t:U. 

Tills  Is  II  iiicthod  for  purifying  alcohol  hy  naSL'cnt  hydrojji'n 
Meliorated  by  a  /.ine-t'oppcr  couplf,  so<tinni  aiiiul^ain.  or 
other  nieuiis.  It  is  elaimed  that  the  process  deserihcil  by 
IJodefroy  (this  .lonrnal,  IKSH,  B.")'.)),  ilcpcii<ls  (so  far  as  it  is 
of  any  valne)  on  the  author's  priiicipK',  and  the  latter  con- 
siders the  simultaneous  addition  of  liinc  anil  calcium 
chloride  to  be  worthless  and  bannfnl. — A.  Ij.  S. 


Progivs.i  ill  the  Manufacture  of  Spirit.  Diiifrl.  Polvt.  .1. 
"272,  29—44. 

('iiiili-  I'riitluct.t  anil  Malt. — The  potato-rot  is  detected 
by  a  slight  darkeiiin|?  in  the  colour  of  the  skin,  which 
^tidually  changes  to  a  dirty  shade.  On  cuttiiifj  throu»;li 
the  potato,  bro\vii  spots  are  seen.  The  disease  is  due  to 
parasitic  worms,  which  are  most  dangerous  to  a  yariety  of 
cereals,  &c.  I'lttatoes  atfcctcd  with  it  ai'c  best  used  for 
spirit  manufacture,  and  not  for  niakiii<;  starch.  The  stalk- 
rot  is  fieiu'rally  restricted  to  certain  of  the  stalks,  bnt  may 
sometimes  attack  the  bulb.  It  is  due  to  a  parasite  which 
liyes  in  the  npjicr  layers  of  the  earth.  Free  access  of  air  is 
the  best  remedy  ai;ainst  the  di.sease. 

K.  Heinzelmanii  discusses  the  employment  of  wheat  and 
wheat-malt  in  the  tnanufactureof  spirits.  As  \yhcat  contains 
a  lai'fjcr  anumnt  of  substance  capable  of  fermeiitint;thau  any 
otlu-r  cereal,  the  autiior  coiisidi-rs  it  most  suitable  for  the 
production  of  malt.  The  latter  is  nnu*e  readily  prepared, 
the  yield  in  alcohol  and  extract  greater,  than  ^vith  barley. 
lot.)  grms.  of  wheat-malt  pace  60*08  grms.  of  alcohol, 
while  100  frrins.  of  barley-malt  fjaye  .'i^'O:!  ffrms.  of  alcohol. 
Different  kinds  of  \yheat,  ho\ve\er,  behaye  yery  differently. 
Those  richest  in  substances  coiitaininj;  nitrogen  are  best 
adapted  for  making  malt.  Moreocefj  thi*  summer  rather 
than  the  winter  crop,  the  white  rather  than  the  red,  and  the 
soft  rather  than  the  hard  variety,  may  he  said  to  be  most 
suitable.  Wheat  attacked  by  the  corn-parasite  mil  not 
germinate. 

Steamiug  and  Mashiiiy. — Too  great  a  dispersion  of  the 
steam  is  not  aihantageous  iu  steamiug  potatoes,  even  when 
they  are  disease<I.  The  opposite  applies  in  the  case  of 
maize  and  other  cereals. 

Fermentation  and  Yeast. — To  prevent  a  froth}-  fermenta- 
tion, C'hristek  advises  addition  of  an  extract  prepared  from 
1  kilo,  of  rai)e-secd  husks  with  5  kilos,  of  water. 

Kor  prcserying  liquid  yeast,  it  is  advisable  to  add  one 
eighth  its  volume  of  glycerin ;  jjiessed  yeast  is  simply 
covered,  in  closed  vessels,  with  glycerin.  Others  recommend 
kneading  with  animal  charcoal,  and  drying  in  the  sun. 
Hefore  use,  the  mass  is  dissolved  in  water,  and  the  charcoal 
skimmiil  off. 

Distillation  and  Rectification. — L.  Godefroy's  process  (this 
Journal,  1888,  8.'j9)  for  purifying  spirits  is  first  described. 

Ho|>cr  has  taken  a  German  jiatent  for  purifying  alcohol 
by  Klteriiig  through  vegetable  charcoal,  and  the  crushed 
product  obtained  by  fusing  together  manganese  oxides, 
alkalis,  and  lime.  The  mass  is  revivified  by  igniting  iu 
presence  of  superheated  steam. 

J.  Traubc's  methotl  for  freeing  spirit  from  fusel  oil  (this 
Journal,  1888,  762)  has  been  improved   upon,   by  allowing 


for  more  thorough  separation  of  tlie  layers  and  by  an  ex- 
tension of  the  plant ;  so  much  so,  in  fact,  that  the  author 
believes  the  most  inferior  spirit  may  \w  turned  into  the  best 
ipialitv,  with  excellent  yield,  from  the  crude  product,  and  at 
a  very  small  cost. 

In  purifying  spirits  by  filtering  thriMigh  charcoal,  the  filters 
are  generally  made  of  wood,  2  metres  high  by  1  metre  wide. 
The  charcoal  is  best  prepared  from  ash  or  pine  \yood,  and 
used  as  a  fine  and  gritty  powder.  This  canuol  be  regene- 
rated ;  but  such  a  filter  \vill  last  '.10 — 100  ilays,  with  150  litres 
of  spirit  passing  through  it  dail\ . 

Plant. — In  connexion  with  a  discussion  as  to  a  good 
ai)panitus  for  peeling  the  potatoes,  if  was  elicited  by  ('.  Beii- 
ncuit/,  that  it  is  adyisalile  fn  lca\c  a  certain  quantity  of  the 
skin  iu  the  mash,  as  this  fa\'oui"s  fei-inenfalion. 

.\n  apparatus  for  fi'ceing  spirit  fnuii  fust-l  oil  by  means  of 
pitroleum  is  described  by  Kuflin. 

Anati/.si.'i. — Sell  thinks  the  only  reliable  means  at  present 
for  estimating  the  quantity  of  fusel  oil  in  ernde  spirit  are 
Kocse's  (this  .lounial,  18HH,  ;!'.tG  and  871),  and  Traube's 
capillarlmetric,  and  stalagmoinctrie  uu'thods  (this  .lourual, 
1888,  12  and  :(9G).  Kocse's  improved  method.  A  very 
pure  alcohol  of  sp.  gr.  •9G.')6.'i  at  1.5'.')°  C.  is  required, 
corresponding  to  :fO  per  cent,  by  volume.  The  specific 
gravity  is  determined  in  a  long-necked  pycnometer.  To 
obtain  an  alcohol  of  r  per  ci-nt.  by  >'olnme  (c  less  than  :tO) 
for  every  100  cc.  of  llu'  same  ',"  (HO  — c)  cc.  of  absolute 
alcohol  at  l.")'.>  ('.  should  be  added.  When  the  alcohol 
has  the  required  density,  the  apparatus  for  shaking  is 
filled  to  the  lower  mark  with  eliloidl'orm  of  15°  C,  the  HO 
per  cent,  alcohol  contained  iu  a  100  cc.  flask  added,  and 
1  cc.  of  sulphuric  aci<l,  the  strength  of  which  though 
otherwise  immaterial,  must  be  the  same  in  the  A'arious 
experiments.  The  lulxturc  is  now  run  into  tlie  extractor, 
shaken  150  times,  and  again  ri'tunied  to  the  cooling 
c\linder.  After  a  short  tiuu-  the  increase  in  height  of  the 
column  of  ohioroform  is  noted.  Sc\eral  experiments  are 
needed  with  the  above  pure  normal  alcohol  as  a  basis  for 
the  numbers.  In  the  same  manner,  the  increase  in  the 
volume  of  chloroform  is  detennined,  wliich  results  from 
shaking  it  with  alcohol  of  -96565  sp.  gr.  at  15'5''  C, 
to  which  a  known  qnantit\'  of  ain}l  alcohol  has  been 
added. 

Kvcry  0*15  cc.  increase  in  the  volume  of  the  chloroform 
layer  corresponds  to  0'  1  per  cent,  by  volnme  of  aniyl 
alcohol.  The  numbers  differ  with  different  kinds  of 
chloroform,  whence  fresh  detciminations  must  be  made 
when  different  chloroform  is  employed. 

In    examining   brandy,    &c.,   or   spirit,   200   cc.   of   the 

former,  or   100  cc.  of  the   latter,   are  distilled  with  a  little 

caustic    potash,    and    t\vo    pieces    of    pumice    stone.     The 

distillate  is  made  up  to  the  original  \'f)lnmc  at  15 '5°  C,  and 

the  determination  carried  out  as  abo\'e.     If  b  be  the  basis  of 

increase  iu  volume,  experimentally  found  with  30  per  cent. 

alcohol,  c  the  increase  for  a  certain  brandy,  a  the  amount 

of  water  or  alcohol   which  !iad  to  be  added  to  100  cc.  of 

tlie  original  brandj',  to  make  its  strength  :W  per   cent,  by 

volume,  the  percentage  by  volume  of  fusel  oil  contained  in 

.    .    „     (c-fi)  (100-a).     „,^ 

It  IS/ = ^^ .     1  he  greatest  importiuice  attaches 

to  bringing  the  alcohol  up  to  the  accurate  strength,  the 
largest  permissible  margin  being  29-96  and  HO '04  (per 
i^cnt.  respccti\cly),  which  is  often  only  attaiue<l  by  deter- 
mining the  specific  gravitj'  three  or  four  times.  Koth  the 
chloroform  and  the  alcohol  must  have  a  temperature  of  15° 
previous  to  mixing. 

A  large  immber  of  substances  may  influence  the  height 
of  the  layer  of  chloroform  either  by  decreasing  or  increasing 
it.  Tables  are  given  showing  to  what  extent  this  applies 
with  24  different  bodies,  both  before  and  after  distilling 
with  caustic  potash,  as  compared  with  ainyl  alcohol.  To 
spirits  containing  a  high  percent.tge  of  alcohol,  water  should 
be  added  previous  to  distilling  with  potash.  Roese's 
method,  when  carried  out  with  all  the  above  precautions, 
gives  very  good  results.  In  fact,  O'Ol  per  cent,  of  fusel 
oil  may  be  determined  without  difficulty. 

Several  precautionary  measures  to  be  taken  in  Traube's 
capillarimetric  and   stalagmometric  methods  are  described 
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and  formula  ^iven  for  calciilatino;  the  fnsel  oil.  The 
infliieuce  on  thi-  n-siilts  tlnc)iif;li  tin-  ]iresenc-e  of  ethereal 
oils,  &e.,  is  ffreater  in  Traiibe's  than  in  Reese's  method. 
Tables  are  ^iven  sh<nvinj;,  as  in  the  latter  method,  how  far 
and  in  what  direction  this  iiiiluenee,  extends.  Traube's 
methods,  thoufrh  takiiitr  less  time  to  carry  out,  are  on  the 
whole  not  as  exact  as  Koese's.  On  the  other  hand,  the 
presence  of  such  bodies  as  aldehyde  cannot  be  determined 
hy  the  latter  process,  only  the  numbers  corresponding  to 
fusel  oil  lieiui'  obtained. — A.  K. 


Iiiipioremefifs  in  the  Manufacture  of  Spirit.     Dingl.  Polyt. 

J.  272,  86—93. 
Detection  of  Aldehydes  and  Ketones  in  Spirit.  (U.  Gayon 
and  G.  Diipetit.  Kevue  Industr.  March  3,  1888.)— The  test 
consists  in  the  addition  of  a  sulphurous  acid  solution  of 
rosaniline  (for  details  see  this  Journal,  1888,  238).  Ac- 
cording to  the  Zeits.  f.  Spiritnaind.  H,  387,  the  test  is  not 
reliable.  As  the  reagent  will  only  keep  for  a  short  time  it 
should  be  prepared  in  small  qiuxntities  only. 

Estimation  of  Sugar  in  Molas.'ies. — Oest.  ung.  Brennerei- 
zeit.  12  328,  after  calling  attention  to  the  unreliable  results 
of  the  inversion  process  by  the  use  of  Clerget's  formula, 
recommends  that  the  raffinose  should  be  ignored  or  the 
molasses  examined  by  the  inversion  process,  using  Creydt's 
formula; — 

C- 0-493  A 
I.  z.  ^ 


II.  B  = 


0-887 
A  -  Z 


1-57 


in  which  A  —  direct  polarisation,  B  =  polarisation  at  20°  C. 
after  inversion,  C  =  difference  between  these  two  results, 
Z  =  cane  sugar,  R  =  Raffinose.  (This  Journal  1888,  695 
and  696.) 

E.raminalion  (if  263  .lamptes  of  Urandy  from  various 
Districts  in  Gernutny.  (Zeits.  f.  Spiritusind  11,  334.) — The 
price  of  the  brandies  \aried  between  20  Pf.  and  1  -  30  M.  per 
litre,  and  was  on  tln^  whole  indeiiendent  of  the  amo\nit  of 
alcohol.  Colour:  45-7  per  cent,  of  the  samples  were 
colourless,  9  per  cent,  were  brown ;  the  cause  of  the  colour 
is  not  slated.  Acidity :  74-3  per  cent,  of  the  samples  were 
neutral,  16'G  per  cent,  faintly  acid,  8-3  per  cent,  more  so, 
and  0-8  per  cent,  strongly  acid.  The  acidity  of  the  samples 
only  faintly  acid  was  probably  due  to  acetic  acid  formed  by 
oxidation.  The  more  aci<l  brandies  probably  contained 
mineral  acids,  which  was  the  ca.se  in  both  the  strongly  acid 
samples.  Odour:  16  6  per  cent,  of  the  samples  had  an 
odour  of  pure  alcohttl  only,  44  •  5  per  cent,  of  fusel  oil,  whilst 
the  remaining  sam]>li-s  wei-e  aromatic  from  the  presence  of 
ethereal  oils  or  ceuauthic  ethers. 

Percentage  of  Alcohol. 
Per  Cent.  Per  Cent. 

20— '25  by  volume  in . .    G  saniplcs  ....    2-3 
25—30  „  ..17         „  ....     6-4 

30—85  ,.  ..26        9-4 

35—40  „  ..95        , 35-S 

+0—45  „  ..81        , SO-B 

45-50  „  ..32        12-1 

.M-eo         „         ..    r.      „       ....    3-3 

OverCO  ,.  ..    3       „        ....    1-1 

Fusel  Oil :  the  samples,  tested  by  Eoese'.s  method,  give 
the  following  results  with  the  exception  of  seven  samples 
(see  below). 


00  parts  of  brandy 

ContL 

lined : — 

Per  Cent. 

Per  Cent 

No  fu'iel  oil 

...  33  samples 

...  12-8 

Up  to  0"05  fusel  ui 

1  ..  51 

„ 

...  19-S 

0-05—0-10 

. .  5r> 

„ 

....  21-3 

0-10— 0-15 

..  37 

...  14-3 

0-15-0-20 

..  45 

„ 

...  17-4 

0-20—0-25 

..  27 

...  10-fi 

0-25—0-30 

..     (i 

„ 

....     2-3 

0-30— 0*.SO 

..    4 

„ 

...     1-5 

Calculated  upon  100  per  cent,  by  volume  of  alcohol,  the 
samples  contained  : — 

I'erCent.  Per  Cent. 

No  fusel  oil 33  sample 12-8 

Up  to  0- 10  fusel  oil  ..  38  14-7 

11-10- 0-20       „       ..  46  17-8 

0-20-0-.30       „        ..  30  „        ....  11-8 

0-30-0-40        „        ..34  13-2 

0-40—0-50        .,         ..  .39  15-1 

0-50- 0-fiO        ,.         ..  2t  „  9-5 

0-60-0-80        „         ..11  .,         ....     4-2 

Over  0-80       „        ..    3  1-1 

Windisch  considers  that  the  legal  limits  of  the  amount  of 
fusel  oil  should  be  fixed  for  100  parts  of  absolute  alcohol, 
not  for  100  parts  of  the  original  brand}'. 

The  seven  samples  not  included  in  the  above  tables  yielded 
abnormal  results  wheu  tested  by  Roese's  process.  When 
distilled  with  caustic  potash  they  became  yellowish  to  brown, 
the  distillate  possessed  the  characteristic  odovir  to  a  more 
marked  degree  than  usual,  and  upon  shaking  it  up  with 
chloroform  the  greenish-yellow  dye  and  all  the  other  sub- 
stances are  dissolved  by  the  chloroform,  materially  increasing 
its  volume.  Whether  these  substances  possess  the  same 
injurious  effects  as  the  fusel  oil  from  potatoes  remains  to  be 
proved  by  physiological  experiments.  No  sort  of  relation 
appeared  to  exist  between  the  amount  of  fusel  oil  in  the 
brandies  and  the  price  of  them,  or  between  the  amount  of 
fusel  oil  and  of  alcohol. 

On  the  Injurious  Effects  of  Amyl  Alcohol  in  Brandy. 
(Strassmann.  Versamml.  deutscher  Xaturforsher  u.  Aerzte 
zu  Coin.) — Dogs  fed  with  alcohol  containing  3  per  cent,  of 
amyl  alcohol  very  soon  exhibited  nervous  complaints  and 
died  in  about  half  as  long  a  time  as  dogs  fed  upon  pure 
alcohol.  With  1  '  5  per  cent,  of  fusel  oil  the  nerves  were 
also  more  strongly  affected,  but  duration  of  life  not  shortened 
compared  with  the  use  of  pure  alcohol.  The  author 
concludes  that  a  liquid  containing  0  -  3  per  cent,  of  fusel  oil, 
or  only  one-fifth  of  the  smaller  quantity  with  which  he 
experimented,  would  show  the  same  results  as  pure  alcohol, 
and  that  the  injm'i<^us  effects  of  such  a  small  proportion  of 
fusel  oil  \\i)ulil  be  (juite  inappreciable  eomjiared  with  the 
much  greater  injurious  effects  of  the  alcohol  itself. 

On  the  Composition  and  K.ramination  of  Natural 
Brandies.  (H.  Roques.) — By  "natural"  is  meant  the 
brandies  obtained  by  tlie  distillation  of  larions  fenneuted 
juices  from  planls.  The  author  recommends  the  estimation  of 
the  ale4»iioI.  total  extracti\'e  nuitter,  acidity,  and  the  furfurol  ; 
also  the  qualitative  examination  of  the  different  fractional 
distillates  with  rtisaniline  bisulphite,  aniline  acetate, sulphuric 
acid,  potassium  permanganate,  and  an  ammoniacal  solution 
of  silver  nitrate.  The  analyses  given  show  that  as  a  rule, 
compared  with  the  natural  brandies,  the  artificial  samples 
are  less  acid  and  ttlmost  ah\ays  contain  much  less  fiu'furol, 
often  only  traces. 

Parasitic  Bacteria  in  Grain.  (Bernheim.  Natnrforscher- 
sammlung  zu  Coin.) — Pure  cultivations  of  various  cocci  and 
bacilli  were  obtained  from  the  inner  part  of  maize  and  different 
kinds  of  grains,  as  also  from  leguminous  seeds  and  tubers.  In 
the  dry  ungerminated  seeds  oidy  cocci  are  fotnid  j  the  rods 
which  always  appear  in  the  cultivations  nuist  be  ])resent  in 
the  grains  as  spores.  When  germination  begins  the  bacteria 
increase  greatly  in  lunnber,  especially  in  the  glutinous 
portion  of  the  grains.  The  author  considers  that  the 
appearance  of  these  parasites  in  the  gluten  depends  on  the 
formation  of  diastase  from  it,  and  that  the  parasites  are 
derived  from  the  soil  and  pass  up  the  stalks  of  the  plant. 

Diastasic  Ferment  of  Ungerminated  Wheal.  (C.  J. 
liintner.  Wocheuschr.  f.  Brauerei  6,  1038.)  —  Wheat, 
contains  a  diastasic  ferment  which,  like  malt  diastase, 
converts  starch  into  maltose.  (Cousinier,  on  the  contrary, 
maintains  that  the  ferment  in  ungermiuate<l  grain  forms 
glucose.)  .\lthongh  this  ferment  produces  maltose  it  differs 
from  diastase,  as  it  camiot  liquefy  starch  paste.  It  was 
also  impossible  to  isolate  this  ferment,  whicli  can  easily 
be  done  with  malt  diastase. 
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•     Stierhnrificaliou    of  Slarch;/    Suh-ilances    trilh   Hydro- 

fhlnric  Arid  for  miikhi;/  .S/tirit.  (K.  Hiiiicr.  Ik-r.  (Vst. 
(;<'s.  z.  Konli'niii^'.  il.  ('hfiii.  Iml.  IHHH,  II.  iiiid  III.)— 
,\  ficsrriptioii  i>  ^ivcii  of  llu'  various  |tro<'i'sst's  wliicli 
Imvf  liivii  pnipoM'il  for  rciilaiiii;.'  malt  liv  an  ailil,  liul 
wliirh  have  hilliiTto  lifi'ii  uiisuccfssful.  It  is  lirlifvid  that 
this  is  line  to  the  fornialioii  U\  llir  aiiil  of  sulistamos  wliicli 
liaM-  Hii  antisi'ptir  at'ifl.  Pt-tails  ari'  ^i\t'n  of  lla-  rxpt-ri- 
nifiits,  tlu'  rrsuits  of  wliirli  ucre  afti-rwards  |)ali'iitt-(l  liv  tlit; 
author  in  conjtnu'liou  with  Ki'uis  anil  .lahn. 

Pieserratinti  of  Oitixliisr.  (II.  l.cfrniaMii  anil  \V.  licani. 
Zvit.s.  f.  Spiritus.  u.  I'rcsshi-tV-inil.  9,  :U:t.) — Siilirylir  aiiil 
»nd  siu'i'harin  are  unsuilalili'  ;  lioracif  aciil  anil  liisuljihitr 
of  soda  appear  to  slifilitlv  iliininish  tlie  ai'tivitv  of  the 
diastase. 

Mnniijiirliire  of  De.ilihi.  (I.jiiliaw  In.  Zilts.  f.  Spiritus. 
u.  Pri'sslu'fi'-ind.  9,  •"•'•)  —  Four  huniind  i;nus.  of  potato 
stareh  aro  niixt'il  with  2tlO  pnus.  ot  water  anil  .5  jjrnis.  of 
hvilrivhiorie  aeiil  (sp.  jiv.  I'll),  "lixeil  well,  anil  then 
allowed  to drv,  uliieh  reipiires  about  two  days.  The  mixture 
is  thou  heated  over  a  water-hath  for  au  hour  and  a  half, 
and  finally  dried  at  110°.— E.  E.  15. 


those  of  beer  yeast.  Tbey  iin?  round  in  shape  and  isolated 
from  one  another,  not  forming;  p-ouiis  or  hunehes.  When 
transferred  to  stareli  or  dextrin  solution,  or  even  to  another 
solution  rieher  in  sujjar,  a  myei'lium  soon  de\'elops,  the 
tilanients  of  whieh  penetrate  in  all  dii'eetious.  This  yeast 
is  most  eneri^etie  at  a  teinpeiiiture  of  'My — :i.'» '  ('.,  and  in  a 
hquor  eontainin^  IS  nr  I'.t  |)arts  of  sii^^ar  ju-r  UK)  parls  of 
water.  When  under;^oiii;;  distiljation  the  erude  alenhol  tirst 
irives  olT  a  gas  of  a  disafjieealile  odour,  and  then  a  eertaiii 
amount  of  methyl  alcohol.  The  latter  is  followed  by  pure 
ethyl  aleohol,  but  the  hist  ])ortions  of  this  are  mixed  with 
an  oily  aeid  of  an  unpleasant  smell,  whieh  nuiy,  however,  if 
desii'i'd,  be  eompletely  si-parated  before  rectiiieation,  as  it 
forms  with  the  alkalis  salts  insoluble  in  a(|Ueous  aleohol. 
Xo  traees  of  aleohols  hifiher  than  etlnl  aleoliol  are  to  he 
found.— A.  n.  1). 


77ie    Alcoholic    Fcnncnltition    of  the  Juice   of  the   Sitf/tir 

Canr.  V.  Mareano.  Compt.  Hend.  108,  »•'>•'>— 9j". 
Thk  author  has  studied  in  the  tropical  regious  the  nature  of 
the  ferment  and  of  the  products  which  accompany  the 
fornuitiim  of  alcohol  from  the  sugar  cane.  The  deposit 
from  a  vat  of  fermented  cane  liipior  is  seen  nndei"  the 
microscope  to  consist  uf  small  cells  much  more  minute  than 


^y i ncs  from  Vortuijal.     .1.  H.  \'ofrel.     Zeits.  f.  angew. 
Clu-'m.  1889,  243— 24  1. 

'    In    1888  an  exhibition   of    I'ortupuesc  wines   was   held    at 
Herlin,  and   the  author  examined    sonu'  specimens  shown  at 
this   exhibition.     As  regards  the  method  of  ainilysing  these 
wines,  the   percentage  of   alcohol,  which   on   the   whole  was 
[    rather  high,  was  estimated  by  means  of  Salleron's  apparatus 
I   of    distillation  ;    tannin     by    titration     with    peniianganate 
'   according    to    Loewenthal.     The    aeid    was   calculated   as 
sulphuric    acid.     The    determination    of    colour  atid  its  in- 
tensity   was    performed    by    means    of    Salleron's    " vino- 
colorimeter."     The   extract    was    estimated   by   means   of 
llondrat's   ocnoharometer.     The    figures   obtained  were   as 
follows  ; — 


No. 

Origin  of  Wine. 

DesiKnation  ot 
Wine. 

Spcciflc 
Gravity. 

Alcohol 
Volume 
Per  Cent. 

Colour. 

Intensity 

of 
Colour. 

The  Wines  contained  in 

Grms.  per  Litre. 

Extract. 

Tannin. 

Acid. 

Suf^ar. 

Ash. 

1 

Ciutello  do  Palva. . . 

Red  table-wine 

0-9M0 

U-00 

4"  violet-red 

133-5 

24-200 

0-154 

4-994 

0-930 

2-760 

2 

Sever  de  YouKa  .... 

.. 

0-9920 

10-50 

l"red 

172-5 

24-900 

0-462 

5-159 

0-940 

2-920 

3 

Anadia 

Ordinary  red  wine 

0-9900 
0-9940 

13-95 

Red 

152*0 

26-045 

0-3.30 

S-698 
5-936 

1-030 
1-390 

3-103 
2-800 

4 

13-90 

5"  violet-red 

141-5 

27-210 

0-880 

5 

•  • 

.. 

0-9940 

12-90 

Red 

255-0 

24-690 

0-220 

4-617 

1-170 

2-680 

6 

Cantanhcde 

0-9900 

13-90 

Red 

221-0 

25-480 

0-594 

4-994 

0-712 

3-348 

7 

.. 

0-9950 

15-00 

5"  violet-red 

148-0 

34-740 

0-330 

6  031 

0-620 

2-800 

8 

.. 

0-99fi0 

10-95 

5"  violet-red 

168-0 

23-480 

0-220 

5-300 

0-861 

2-720 

0 

Ordinary  white  wine 

0-9900 

14-00 

White 

22-000 

0-154 

6-819 

2 -070 

2-900 

10 

.. 

0-9940 

ii;-oo 

White 

.. 

28-700 

0-264 

4-806 

4-710 

2-840 

11 

Celorico  da  Bcira  . . 

Ordinary  red  wine 

0*9890 

14-90 

r'red 

449-0 

19-300 

0-154 

4-712 

0-659 

2-320 

12 

Fornos  de  AlROdres 

0-9920 

14-40 

6"  violet-red 

aw-o 

25-500 

C--140 

4-358 

0-917 

2-480 

IS 
U 

Adriono        Tnvnres 

Senurao. 
Mangualdo* 

0-9920 
0-9320 

14-40 

13-90 

4"  violet-red 
4"  violet-red 

lti7-0 
112-0 

2.-i-000 
21-7G0 

0-896 
0-176 

4-462 
4-429 

1-767 
1-100 

2-360 
3-380 

15 

Oliveira  do  Hospital 

Rod  table-wine 

0-9910 

13-00 

6"  violet-red 

148-0 

22-400 

0-501) 

6-159 

0-724 

3-4S0 

IB 

Nellas" 

White  sparklinK 

0-9850 

lt;-90 

Amber 

20-34 

0-000 

4-735 

2-250 

1-680 

17 

■  ■ 

Ordinary  red  wine 

0-9890 

14-40 

4"  violet-red 

.. 

24-28 

0-672 

4-335 

0-952 

3-080 

18 

Pcnacova 

Red  tablc-wine 

0-990U 

i.-j-oo 

3'  violet-red 

127-0 

22-80 

0-396 

3-651 

0-642 

2-810 

19 

.. 

White  table-wine 

0-9880 

14-90 

Pinkish 

.. 

16-40 

0-161 

4-617 

1-020 

2-340 

20 

■  ■ 

Strong  reil  wine 

0-!)900 

14-00 

5"  violet-red 

Kifi-O 

22-40 

0-132 

4-547 

0-75S 

2-480 

21 

PenalvadcCastello. 

Ordinary  red  wine 

0-9900 

14-70 

4 '  violet-red 

1220 

23-00 

0-572 

3-699 

1-000 

2-840 

'  Sparkling  wine. 


-S.  H. 
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PATENT. 

Jmprmements  in  lite  Purification  of  Alcohol.  S.  Stempel 
anil  X.  Waieiizoff,  St.  Petersburg,  Russia.  Eng.  Pat. 
9964,  .rune  9,  1888.     6rf. 

Ix  this  invention  it  is  proposed  to  piu-ity  alcohol  by  the 
addition  to  it  of  1  •  5  to  4  per  cent,  of  caustic  soda.  The 
process  of  purification  proceeds  over  tliree  days,  the  liquid 
being  agitated  about  once  a  day.  The  excess  of  alkali  is 
afterwards  neutralised  by  sulphuric  acid  and  the  liquid 
filtered  through  chalk. — C.  K.  H. 


XVIII.-CHEMISTEY  OF  FOODS,  SANITAKY 
CHEMISTRY,  AND  DISINFECTANTS. 

(^)— CHEMISTRY  OF  FOOD. 

PATENTS. 

Improvements  in  the  Prevention  of  Fermentation  or  Decom- 
position of  Animal  and  \'egetable  Substances,  and  in 
Apparatus  applicable  therefor.  J.  A.  MuUer,  London. 
Eng.  Pat.  9091,  June  21,  1888.     id. 

The    improvements    described    are    for   an   apparatus   for 
partially  exhausting  the  air  from  any  vessel  in  which  the 


animal  or  vegetable  substance  to  be  preserved  is  placed. 
The  device  consists  of  a  receiver  or  chamber  provided  with 
an  air  ejector  of  a  similar  type  to  those  well  known  and 
worked  by  a  jet  of  water ;  suitable  connexions  are  provided 
for  the  attachment  of  the  vessels  to  be  exhausted,  which  are 
finally  hermetically  sealed. — C.  C.  H. 


A  Process  of  and  Means  for  Curing  or  Preserving  all 
kinds  of  Fish,  Flesh,  and  Foivl,  and  Apparatus  therefor. 
S.  Marmont,  Christiania,  Norway.  Eng.  Pat.  4931, 
March  13,  1889.     6rf. 

Salt,  30  parts,  saltpetre,  30  parts,  sugar,  30  parts,  and 
vinegar  or  acetic  acid,  40  parts,  are  mixed  in  a  vat,  diluted 
with  water,  and  filtered.  The  articles,  e.g.,  fowl,  fish,  &c., 
are  placed  on  perforated  shelves  in  a  vessel,  which  is  then 
filled  with  the  above  mixture,  and  a  further  quantity  of  the 
liquid  pumped  in  under  from  60  to  200  lb.  pressure  per 
square  inch  so  as  to  thoroughly  impermeate  every  portion 
of  the  articles  to  be  preserved.  When  this  is  effected,  after 
from  6  to  20  hours  they  are  removed  and  dried  in  a  cold 
atmosphere,  sometimes  by  the  use  of  an  ordinary  hydio- 
extractor. — C.  C.  H. 

Improvements  in  Apparatus  for  Urging  Fruit  and  the 
like.  G.  Frick  and  F.  Frick,  Wavuesboro,  Pennsylvania, 
U.S.A.     Eng.  Pat.  6873,  April  24^  1889.     8rf. 

The  improved  form  of  apparatus  is  shown  in  the  annexed 
figures.     A  is  the  drying  chamber  of  rectangular  section. 


Fig.  1. 


'L.::.J.: 
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B  is  nil  iiii'  luiitiiij;  I'lmmhii  in  wliiih  tlif  air  iiiipKived  for 
ilessicatiiin  is  liratcd  In  tlif  steam  pipes  m  in,  and  supplied 
to  A  tliroii'ih  sliding  »peiiiiif;s  in  K.  (^  is  tlie  tdiaifiing  door. 
J  J  n  inovealile  partition  wliieli  slides  down  when  Q  is 
opened  so  as  to  prevent  the  escape  of  hot  air  from  the  back 
jiarl  of  the  dessieatiiif;  ehamher.  The  artieles  to  be  iliieil 
are  placed  on  trays,  K,  suspended  to  the  jiitcli  chains 
ninniiift  round  the  chain  wheels  mounted  on  the  vertical 
spindles  e  e ;  the  bevil  wheels,  o  o',  rotate  these  pitch 
wheels  and  the  chains  carry  round  with  them  the  trays  1{. 
The  hot  air  charged  with  the  moisture  extracted  escapes  by 
the  outlet  I',  rc'rulated  by  the  dami)er  /.  The  steam  used  in 
the  lieatiiif:  pipes,  m  m.  is  su]i]ilied  by  the  small  boiler  M 
placed  below  the  whole  apparatus. — C.  C.  H. 


(B)— SANITARY  CHEMISTKY. 

ir«/p|-  Sojleiiiiir/.     G.  E.  Davis.     C'hem.  Trailc  J.  4, 
306— ao7. 

TiiK  author  recommeiuls  that  water  used  for  boiler  purposes 
should  be  so  livated  before  cnteriiif;  the  boiler  that  all 
formation  of  scale  shall  be  prevented,  and  deprecates  the 
use  of  substances  which  merely  pre\ont  the  scale  from 
adherinfr  to  the  boiler.  .As  an  example  of  how  various 
]irecipitatin{;  agents  may  be  used  in  conjunction  with  one 
another,  a  water  which  contained  .'i'2  grs.  of  calcium  car- 
bonate, 24'S  grs.  of  calcium  sulphate,  O'l.')  grs.  of  mag- 
iiesiiini  sulphate,  4*27  grs.  of  magnesium  chloride,  17"27  grs. 
of  inagiiesiuni  nitrate  per  gall.,  was  treated  with  a  mixture 
of  17  grs.  of  caustic  soda  (77  i)er  cent.),  17  grs.  of  soflium 
carbonate,  .5  grs.  of  tribasic  i)hosphate  of  sodium,  with  the 
result  that  of  12"9grs.of  linu'  only  ()•  7H  grs.,  anil  of  (J-Ggrs. 
of  niagiiesia  only  3  78  grs.  remained  to  enter  the  boilir,  and 
this  at  a  cost  of  :(:j(/.  per  1,000  galls.  The  precipitate 
amounted  to  2.5  tons  semi-dry  sludge  (or  9  tons  dry)  from 
3  million  galls,  of  this  water  per  week. — J.  W.  L. 


PATENTS. 


Ah  A/tparalii.t  for  Vrcripilatin;/  Inoinunic  iind  Oryiniic 
Matter  held  in  Solution  or  Suspension  in  liquids,  and 
for  PitriJ'yiuf/  and  Citirifijinij  tlw  Liquid  afterwards, 
and  for  Treating  the  Precipitate.  V.  1{.  Lipscomhe, 
London.     Eng.  I'at.  640.5,  April  30,  1888.     8rf. 

This  specification  describes  several  devices  ein|)loyed  in 
the  purification  of  water.  (1.)  The  admission  and  regula- 
tion of  the  reagent  used  and  its  mixture  with  the  water 
ojierated  upon  ;  this  is  accomplished  by  means  of  a  reaction 
wheel  or  "  Barker's  Mill,"  worked  by  the  incoming  water, 
and  admitting,  by  means  of  a  tap  in  the  case  of  liquid,  or 
a  plug  in  the  ca.se  of  solid,  the  measured  cpuintity  of  re- 
agent. (2.)  A  device  for  mixing  the  reagent  with  water 
when  employed  as  a  liquid,  such  apparatus  being  somewhat 
similar  to  that  described  tinder  head  (1).     (3.)  A  form  of 


tiltei'ing,  clarifying  and  settling  arrangi'inent  for  arresting 
the  matter  precipitated.  (4.)  An  apparatus  for  treating 
and  pressing  the  water  from  the  |irecipitate,  delivering  it 
as  a  solid  cake',  enabling  it  to  be  recovered  and  used  in  a 
subsequent  operation. — C  ('.  H. 


Iviprorements  in  Means  for  K.vpellintj  Liquid  from,  and 
( \impressin(/  Sewaye,  Sludf/e,  and  other  Semi-Jiuid  or 
I'laslic  Siibstanees.  .1.  Price,  London.  Eng.  Pat.  8491, 
.IiiiU'  9,  1888.     6(/. 

A  MOULD  made  of  wood,  metal,  or  any  suitable  material 
strong  enough  to  resist  considerable  pressure,  pro\ided  with 
a  perforated  bottom,  which  may  be  packed  on  the  under 
side  with  sponge,  tow,  or  other  soft  sulistance,  is  placed 
upon  a  bed  plate  covered  with  suitable  textile  fabric.  The 
interior  of  the  mould  is  tilled  with  the  substance  operated 
upon,  and  a  plunger  fitting  the  mould  is  then  di'iven  down 
with  suflicient  force  to  expel  the  water  present,  and  pressure 
may  be  further  continued  to  compact  the  residue  into  a 
solid  mass. — C.  C.  H. 


Improeements  in  or  Connected  with  Apparatus  for  Piirify- 
inq  Water.  A.  Howatson,  Loudon.  Eng.  Pat.  10,098, 
.Iiily  II,  1888.     8rf. 

Thk  apparatus  specified  consists  of  a  head  tank  for  regulat- 
ing the  flow  of  the  water ;  beneath  this  a  reagent  tank 
divided  info  two  compartments,  in  which  lime  or  other 
reagent  may  be  dissolved ;  a  receiving  channel  into  which 
the  water  and  reagent  (low  and  mix  simultaneously,  and 
from  which,  by  means  of  a  l)ipe,  it  is  conducted  into  a  large 
settling  tank  bi'Iiiw  the  whole,  where  settlement  of  the 
precipitated  matter  occurs.  The  upper  part  of  the  last- 
named  tank  is  pro\ided  with  a  bed  of  tilteriug  material 
through  which  the  purified  water  ascends  and  which  arrests 
any  remaining  suspended  particles,  and  finally  leaves  the 
upi)er  part  of  the  settling  tank  by  an  overflow  pipe. — C.  C.  H. 


Improred  Means  for  (^larifijint),  Purifyin;/,  Disinfecting, 
and  Utilising  Sewage  and  other  Foul  or  Waste  Waters. 
H.  Wollheim,  Lonthui.  Eng.  Pat.  l.j,321,  October  24, 
1888.     6d. 

The  sewage  is  treated  with  milk  of  lime  to  which  has  been 
previously  added,  when  freshly  prepared,  trimethylamine 
or  an  isomer  ;  "  a  very  soluble  gas  is  evolved  and  is  retained 
in  the  solution  with  very  great  tenacity."  The  gas  so 
dissolved  entirely  destroys  "  every  species  of  micro-organism 
occurring  in  sewage  and  other  foul  or  waste  waters."  About 
0*5  grm.  of  quicklime  is  used  per  litre  of  sewage,  and  to 
every  volume  of  milk  of  lime  equal  to  the  treatment  of 
1,000  litres  of  sewage  0*25  grm.  of  trimethylamine  is 
added.— C.  C.  II. 


5(>1 


THE  JOUBNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.       [July  31,  im 


Imprnreiiimfs  hi  Trentinq  Sewage  anii  in  the  (^nnxtnictiou 
and  AnnngemenI  of  Means  therej'nr.  H.  Guthrif,  Man- 
chester,    ling.  Pat."  4058,  March  8,  1889.     »tl. 

This  specification  descrihcs  an    improvement  in  the  shape 
of  the  precipitating  vessels  used  in  the  defecation  of  sewage. 


B  is  the  main  sewage  channel  into  which  the  hopper  B' 
delivers  the  requisite  ijuantity  of  any  reagent.  D  is  a 
settling  tank  or  "  debris  tank "  in  which  the  larger  and 
heavier  impurities  are  deposited,  and  removed  continually 
by  the  bucket  wlieel  E.  F  is  a  strainer  through  ^\hich  the 
sewage  passes  on  its  way  to  the  conical  tauk  or  basin  A, 
o\'erflowing  therefrom  at  I  and  conducted  by  channel  J 
into  suitable  filters  K.  The  sludge  is  deposited  in  the 
conical  ]>art  of  A  and  removed  therefrom  by  the  pipe  H 
and  pump  L. — C.  C.  H. 


(C)— DISINFECTANTS. 

PATENTS. 

Improved  Means  for  Preserving  Articles  of  Food.  A. 
Poehl,  St.  Petersburg,  Russia.  Eug.  Pat.  10,901,  July  27, 
1888.     6rf. 

The  patentee  finds  that  when  salt  is  used  for  the  preserva- 
tion of  articles  of  food  it  has  more  "  auti-fermenti\c  than 
anti-bacterial  action  ;  "  certain  bacteria  even  de\elop  active 
properties  in  a  concentrated  solution  of  salt.  (Jn  the  other 
hand,  certain  ethereal  oils,  e.g.,  mustard,  cinnamon,  and 
clove,  restrict  considerably  the  activity  of  bacteria.  He 
therefore  proposes  to  use  one  or  more  parts  of  such  an 
ethereal  oil  in  conjunction  with  ten  to  twcnty-fi\e  thousand 
parts  of  salt  solution,  and  so  secure  "  a  perfect  antiseptic 
action." — C.  C  H. 


A  New  Beagenl  for  Disinfecting,  Preservative,  or  Reme- 
dial Purposes.  H.  M'ollheim,  London.  Eng.  Pat.  16,2-12 
November  9,  1888.     6(/. 

Thk  new  reagent  is  "a  very  soluble  gas,"  which  is  produced 
when  milk  of  lime  or  other  alkali  acts  upon  tiimethylamine 
or  isomers  thereof.  The  gas  so  cvol\ed  is  capable  of 
destroying  in  a  very  short  space  of  time  "  the  vitalitv  of  all 
germs  and  spores  which  can  induce  chemical  change  or 
disease."— C.  f.  H. 


An  Enamel  or  Paint  liaviiig   Disinfecting  Properties,     h. 
E.  Andes,  Chur,  Switzerland.     Eng.   Pat.  .^)792,  April  4, 


1889.     6rf. 


Sec  under  XIII.,  page  553. 


XIX.-PAPER,  PASTEBOARD,  Etc. 

New  Microscopic  Method  if  Testing  Paper.  F.  von 
Hohnel.  Mittheil.  des  K.  K.  Tech.  Gew.-Museums,  1889, 
1—9. 

The  microscope  is  generally  used  in  the  determinatiou  of 
the  nature  and  amount  of  the  different  fibres  composing  a 
sample  of  p:i])er,  tests  being  made  in  the  ordinary  way  for 
the  weighting  nuiterials,  size,  and  colouring  matters. 

For  testing  microscopically,  the  fibres  may  be  conveniently 
grouped  into — 

1.  Linen,  hemp,  and  cotton. 

2.  Wood-cellulose,  straw-cellulose,  and  esparto. 

3.  Ground  wood-cellulose  and  jute. 

According  to  the  German  otRcial  directions,  the  sample  of 
paper  to  be  tested  is  steeped  in  a  solution  of  1  •  15  grms.  of 
iodine  and  2  grms.  of  ]iotassium  iodide  in  20  ee.  of  water, 
and  then  examined  under  the  microscope.  It  is  stated  that, 
after  this  treatment,  the  fibres  of  group  1  are  stained  brown, 
those  of  group  2  are  not  coloured,  whilst  the  strongly 
lignified  fibres  of  group  3  are  coloured  yellow.  But  it  is 
found  that  this  method  is  very  defective,  the  cellulose  of 
group  2,  f(U'  example,  being  invariably  to  some  extent 
stained,  whilst  the  members  of  group  1  are  so  deeply 
coloured  that  it  is  impossible  to  distinguish  their  structural 
cliaracters.  After  many  experiments,  the  following  method 
was  found  most  satisfactory.  The  paper  is  placed  on  the 
object  glass  of  the  microscope  and  treated  with  iodine 
solution,  tlie  unabsttrbed  iodine  removed  by  means  of  filter- 
paper,  and  the  paper  covered  with  sulphuric  acid  of  a 
strength  found  by  experiment  most  suitable.  The  solution 
of  iodine  in  potassium  iodide  should  be  of  such  a  strength 
that  a  layer  of  3  ce.  thickness  should  be  of  a  ruby-red 
colour  and  ipiite  transparent.  The  various  fibres,  after  being 
boiled  with  dilute  potassium  hydrate,  and  washed,  gave,  on 
testing  by  this  method,  the  following  results  : — 

1.  Cotton,  linen,  hemp,  bleached  jute,  China  grass,  and 

mulberry  fibre  take  a  red-violet  or  wine-red  colour, 
the  inner  portions  of  the  fibre  being  stained  yellow. 
Patches  or  stripes  of  a  dirty  j-ellowish  colour  are 
seen  on  heui[). 

2.  Well  bleached  wood-cellulose  and  ordinarily  bleached 

straw-cellulose  are  coloured  gi'cy-blue  or  pure  blue 
without  any  tinge  of  red. 

3.  Unbleached  or  imperfectly  bleached  wood-  and  straw- 

cellulose  absorb  very  little  iodine,  and  remain  colour- 
less, at  least  in  parts,  or  take  a  pale  bluish  colour. 

4.  Maize  and   esparto   are   coloured  partly  blue,   partly 

red-violet,  the  real  fibre  being  coloured  red-violet. 

5.  Strongly  lignified  tibres,  such  as  raw  jute  and  ground 

wood-cellulose,  are  coloured  3"eIlow. 

When  sidphuric  acid,  of  rather  greater  strength  than  that 
\vhich  is  most  suitable  for  general  use,  is  employed  in  the 
testing,  the  fibres  of  group  1  are  coloured  red-violet,  whilst 
those  of  groups  2,  3,  and  4  are  coloured  entirely  blue. 
After  acting  for  two  minutes  with  cohl  dilute  nitric  acid 
on  the  different  fibres,  the  members  of  groups  3  and  4 
absorb  iodine  freely,  and  are  coloured  blue  with  sulphuric 
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ucid,  the  same  trcutineiit  iK'iiig  without  ofTi'Ct  on  the  tWnvn 
of  p'oiip  I  i  ;rrouii<l  woofl-colhiloso  niid  n>w"  jiite  an'  stiiinod 
M-ll.nv  liy  the  iiitrii-  mill,  thi'  iiilimr  luiiif;  (1ii-|km»-iI  1)v 
tlir  miUmihU'III  tnaliiii'iil.  The  i>iiseiiei'  or  aliseiiio  of 
ispuito  ill  a  >aiii|)le  of  jmiiht  should  he  aseeitaiiieil  by  a 
|ii"liiiiiiian  exaiuiiiatioii ;  in  iib.seiue  of  this  tihie,  the 
fon'jroiiij;  iiiellioit  (lives  reliable  results.  Ksparto  is  seliloiii 
i>r  never  |>res<*iit  in  (teriiiaii  ])a|K'rs.  The  method  j^iven 
at)<>\e  oiilv  r>fei>  to  while  papers,  the  r,i«  fibres  and  eoiiiniuii 
|Hi|H'i-s  not  ha\iii>;  umler-ione  a  bleachiii};  process,  iiive 
somewhat  difTeivnt  n-ull-. — K.  H. 


Economy  i»  I'tiper  Miikini/.     G.  K.  Davis  and  1".  Diixlunv. 
C'hem.  Trade  J.,  1889,  274—275. 

I'liK  authors  diseuss  the  (|iiestioii  of  the  economical  re- 
ro\er\  »»f  the  waste  soda  liiiuors  from  paper  mills  by  the 
Porii>ii  sv>lem  of  e\apoi-atioii.  Thev  also  t^ive  the  results 
of  i'X|*eriments  made  with  a  \  iew  of  asi-ertaiiiin^^  what  amount 
of  soda  eould  be  iveoM'ivd  from  liipiorsin  which  esparto  had 
iK'eii  boileil  <ui  the  laboratory  scale.  I'or  this  ]>urpose 
77  fjrms.  of  esparto  were  boiled  for  live  hours  at  fiO  lb. 
piv.ssure  with  10  pi-ms.  of  77  per  cent,  caustic.  The  liipiors 
which  drained  away  yielded  in  evaponition  and  ineineratioii 
Ii7  per  cent,  of  the  total  alkali  taken  ;  the  tirst  wash  yielded 
a  furllier  (piantily  of  11  jH'r  cent.,  and  tlic  second  wash 
»  jM'r  cent.  The  result injr  pulp  was  drieil  and  bunu-d  ;  the 
ash  yielded  ()'.>(>  ju-r  cent.  t)f  the  total  alkali  in  the  st)luble 
form,  and  .VOO  jkt  cent,  insoluble.  The  total  soda  actually 
accounted  for  nniouiited  to  8J".)0  per  cent. — K.  .).  B. 


PATENTS. 


finpioi-emenh  in  Methods  and  J'lnctxxcs  for  'I'lialiny 
"  liauhinia  VahUi^'  and  olhrr  like  Fihrtnts  Mufi'ridls^ 
and  in  the  Application  thereof  to  the  Manufacture  of 
FittroHS  Sheets,  Panels,  Slabs,  or  /iloehs  suitable  for 
carious  i'sefnl  and  Ornamental  Pnrjnises.  K.  Brasici', 
London.     Knp.  Pat.  7:t.')0,  May  17,  18HH.     f.rf. 

I'liK  "  Kauliinia  Vahlii  "  or  other  suitable  tibrous  material' 
after  breakiu«r  aial  decortieatinjr,  is  converted  into  juilp* 
and  is  then  made  into  webs  of  i>ap<>r  in  the  usual  manner. 
Sexeral  of  these  webs  can  be  joined  tofrctlier  so  as  to  pro- 
duce slabs  of  any  desired  thickness,  and  they  can  also  be 
treated  with  fire- and  waterproofinir  solutions.  In  some  ca.ses 
wire  jrau/.e  is  laitl  between  the  sheets  to  (rive  additioual 
strength.  The  pulp  may  also  be  pressed  in  moulds  of  any 
desired  shape. — K.  J.  B. 


An  Improcemrnt  in  Discharyin;/  E.rcess  of  lilenching 
Ai/ent  from  Paper  Pulp  after  lilrachinrj.  \.  lioake 
uiid  G."  \.  Itobcrts,  Stratford.  Kii};.  Tat.  8840,  .lune  16, 
1888.     4rf. 

Sonii'M  metasulpliite  is  added  to  the  pulp,  preferably  im- 
mediately afti-r  the  bleachin;^  has  been  eflVeted,  until  it  is 
found,  on  testin;;,  "  that  the  reiinired  dischar{;e  of  the  excess 
of  bleaching  agent  has  been  arrived  at." — K.  15. 


improcements  in  the  Treatment  or  Prepiir<ifion  tf  Paper, 
Cardboard,  Papcr-pnlp.  Papier  Afachc,  and  itther 
Fabrics  and  Metals,  to  liender  the  same  Imperrions  to 
the  Action  of  Acids,  Water,  Air,  Mineral  Oils,  and 
other  Liquids  or  Gases.  C.  I).  Aria,  l,ondou.  Knj;.  I'at. 
8981,  .lune  19,  1888.     firf. 

Thk  material  is  coated  or  impregnated  with  a  solution  of 
gutta-percha  in  bisulphide  of  carbon  mixed  with  shellac 
dissolved  in  spirits  of  wine. — K.  .1.  B. 


XX.-FINE  CHEMICALS,  ALKALOIDS. 
ESSENCES  AND  EXTRACTS. 

livpurf  on  yew  Dim/s  anil  fine  (-'hcmieais.     Merck's 
'Hull.  2  [4]. 

Hydro'cinnainic  acid  (&-pheui/l  propionic  acid) 

Cells. C11.,.C'H..COOH.— 

This  substance  is  presented  in  the  form  of  acienlar, 
reddish-white  crystals,  but  sliglitly  soluble  in  water,  soluble 
in  six  parts  of  alcoliol,  unci  po>Mssing  a  sllf;litly  acid 
reaction.  The  alcoholic  solution  has  a  pleasant  acid  taste 
and  an  aromatic  odour.  This  solution  ha.s  been  found  very 
valuable  in  ca.ses  of  phthisis. 

Monobrom-camphor,  C',„H|.,BrO,  forms  colourless  prisms, 
permanent  in  tlic  air  and  light  and  possessing  an  odour 
liotli  of  cani)ihor  and  of  oil  of  turpentine.  Milling  point 
77  ('.,  and  boiling  point  274  ('.  It  is  insoluble  in  water, 
but  little  soluble  in  glycerol,  easily  in  alcohol,  fatty  and 
etliereal  oils,  ether,  carbon  bisuliihiile,  and  chloroform. 

Stevenson  (Med.  Press  and  Circular,  1888,  October  2i') 
ivi>()rts  that  since  1871  he  has  useil  monobrom-camphor  as 
a  sedative  in  eases  of  epile|isy,  hysteria,  &c.  It  is  found 
best  to  use  the  substance  in  combination  with  belladonna. 

(Jannaliine  Tunuate. — This  is  an  amorplious  yellowish 
or  brownish  powder,  of  very  faint  cannabis  odour  and 
slightly  bitter,  but  strongly  astringent  taste.  It  is  hut 
little  soluble  in  water,  alcohol,  or  ether,  more  so  in  acidulated 
water  (very  dilute  hydrochloric  acid),  and  readily  in 
acididatcd  alcohol.  As  a  liy])notic,  the  efficacy  of  which 
as  well  as  general  \alue,  exceed  those  of  morphine  or 
chloral  hydrate  accinding  to  I'rior,  Vogelsang,  and  Mendel, 
it  is  generally  administered  in  ipiantitics  varying  from 
0'2,j  to  0'.5  gi'iu. 

t'resol  .lalici/hites  (the  urtho-,  metu-,  and  para-cvm- 
pouuds)  (•,;H^(()H)(C().OCV,H,.CH3).  AUthc  homologous 
nionobydroxylic  phenols  and  many  of  their  derivatives  are 
more  or  less  related  in  their  chemical  action  on  animal  life  • 
they  are  all  endowed  with  some  antiseptic,  antizymotic, 
bactericidal,  or  antipyretic  powers.  Prominent  among 
those  practically  applied  for  such  uses  in  medicine  and 
surgery  are  especially  the  initial  member  of  the  phenol 
series,  carbolic  acid,  and  also  thymol. 

.\mong  the  dihydroxylic  phenols  and  their  derivatives  are 
some  very  important  remedial  substances,  similar  in  their 
capacities  to  the  foregoing.  These  are  rcsorcinol,  guaiacol, 
Huinol,  eugenol,  safrol,  &c. 

The  peculiar  physiological  properties  of  certain  organic 
acid  ethers  of  the  compound  class  (esters)  formed  from 
various  phenols,  have  attracted  during  late  years  nnich 
attention.  Special  success  as  remedial  agents  has  attended 
two  of  these  compounds,  viz.,  the  .mliei/lates  of  phenol  and 
of  P-naphthol  ("  Salol  "  and  "  lictol  ").  Their  eligibility  for 
internal  antisepsis  is  liclieved  to  be  dcpenileiit  on  the  fact 
thai  whilst  inert  in  the  stomach  they  become  actixe  in  the 
intestines,  no  dissociation  occurring  in  contact  with  the 
acid  gastric  fluid,  but  decomposition  taking  place  into  a, 
phenol  and  salicylic  acid,  so  soon  as  they  reach  and  are 
reacted  upon  by  the  alkaline  intestinal  fluids.  Nencki,  the 
oiiginator  of  botli  salol  and  betol,  has  now  prepared 
compounds  analogous  to  these  from  the  three  crcsols,  viz., 
(ntho-,  mcta-,  and  para-crcsol  salicijlate.  These  are  all 
cry-lallinc,  insolulili'  in  water,  willi  ililbcnlty  soluble  in 
alcohol,  and  possessed  of  an  agreeable  odour  like  that  of 
salol.  Ths  ortho-compound  melts  at  35'  C,  the  meta-  at 
74  ('.,  and  the  para-com]iound  at  39'  C.  The  ortho- 
compound  produces  a  slight  burning  sensation  on  the  tongue, 
whilst  the  para-compound  is  without  taste.  The  disso- 
ciation of  these  three  substances  in  the  animal  economy 
is  not  only  and  entirely  through  the  action  of  the 
pancreatic  fluid,  but  is  in  part  delayed  and  accomplished 
through  other  organs  when  these  substances  have  already 
entered  the  circulation,  as,  for  example,  in  the  muscles. 
Their  antiseptic  action  is  the  same  as  that   of  salol,  and 
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Neneki  cousidcis  them  more  clifiiWe  than  salol  in  cases 
where  tlie  intestinal  tract  is  to  he  treated  hy  an  agent  at 
once  antiseptic  and  innocuous. 

Merctiri/  -  $  -  nuphlhol  Acetate.  —  This  most  recent 
mercury  compound  lias  hcen  recommended  hy  Bomhelou 
(Phai-m.  Zcit.  98)  as  an  excellent  suhstitute  for  corrosive 
>ulilinu4te  and  iodoform  for  the  tUessiiif:  of  woiuids  an<l  for 
internal  administration  in  syphilitic  affections.  It  is  a  heavy, 
amorphous,  white  powder,  insoluble  in  ordinary  solvents. 
It  is  presented  as  a  preparation  in  a  1 — 2  per  cent,  mixture 
with  natural  <iuartz  jiowder  (Kieselgiihr),  or  by  means  of 
eauze.  or,  triturated  ivith  fresh  albumen,  which  mixture  is 
then  shaken  up  with  water  to  form  an  emulsion. 

yaiceine  Meconate  ("  Meeo-narceine  "),  uarceiue  being 
a  non-acid  base  and  meconic  acid  a  dibasic  acid,  the 
inference  would  be  that  a  neutral  narceine  meconate  must 
contain  two  molecules  of  narceine  anil  one  of  meconic  acid. 
When  the  attempt  is  made  to  form  the  compouud  thus,  the 
solution  is  found  to  crj'stallise  at  iirst  in  bellow  needles, 
and  then  in  white  scales  gathering  into  globular  aggrega- 
tions. The  _\  ellow  needles  are  foiuid  to  be  richer  in  meconic 
acid  than  the  white  scales.  The  product  is  consequently  not 
homogeneous.  But  a  perfectly  homogeneous  product  is 
obtained  by  uniting  1  mol.  each  of  meconic  acid  and  narceine. 

The  narceuie  meconate  thus  formed  is  of  a  lemon- 
yellow  colour,  tolerably  soluble  in  boding  water,  slightl_v  in 
strong  alcohol,  and  most  readily  in  50  per  cent,  alcohol. 
It  melts  with  decomposition  at  126"  C,  the  temperature  at 
which  the  previously  described  salt  also  melts,  and  with 
which  it  appears  to  be  identical.  The  reaction  of  true 
narceine  mono-mecouate  is  acid  like  that  of  all  the  narceine 
salts,  even  the  normal  ones. 

Santonin,  Santoninic  acid,  Sodinin  suntuninalc. — It  is 
singular  that  the  internal  use  of  sodium  santoninate  induces 
a  partial  colour-blindness  along  with  other  visual  phenomena. 
This  has  been  investigated  and  reviewed  by  Dr.  H.  Konig 
(Xature,  1889,408).  It  is  a  well-known  fact  that  persons 
under  the  influence  of  santonm  toxication  see  all  objects  as 
if  through  a  yellow  medium.  Dr.  Konig  finds  that  the 
visual  power  of  recognising  the  ulterior  portion  of  the 
blue  aud  the  entire  extent  of  the  violet  of  the  solar  spectrum 
is  entirely  abolished  for  the  time  being,  whUst  the  point  of 
neutrality  is  situated  at  the  rare  length  of  573,  this  being 
the  exact  complementary  point  of  the  suppressed  violet. 
Konig  infers  that  the  visual  phenomena  occasioned  hy  the 
ingestion  of  sodium  santoninate  do  not  constitute  actual 
violet-blindness,  the  retina  or  optic  nerve  being  affected, 
but  that  the  rays  of  violet  light  are,  during  the  santoninic 
toxical  condition,  simply  absorbed  hy  certain  of  the  media 
of  the  ej'e,  which  have  been  abnormally,  and  of  course  only 
temporarily,  affected  in  that  direction  by  the  ding. 

Anisic  Acid  QMethi/lic  ether  of  p-hydroxybenzoic  acid), 
CsH4(OCH3)COOH.— This  monobasic  acid  crystallises  in 
colomless,  monoclinic  prisms,  melts  at  180"  C,  and  subUmes 
without  decomposition  at  or  about  280°  C.  It  is  very  little 
soluble  in  cold  water,  but  quite  readily  so  in  alcohol. 

Antonio  Curei  (Deutsche  mediz.  Zeit.  1889,  JJ^o.  12)  has 
made  numerous  physiological  experiments  on  animals  with 
this  acid.     He  recommends  its  use  as  follows  : — 

1.  As  an  antiseptic,  and  in  the  treatment  of  wounds  and 
lacerations.  Thus  used,  he  finds  it  equally  efficacious  with 
salicylic  acid. 

2.  As  an  antipyretic,  if  we  except  articular  rheumatism, 
it  is  expected  to  act  more  intensely  aud  harmlessly  than 
salicylic  acid.  Anisic  acid  reduces  temperature  -ivithout 
depressing  the  action  of  the  heart,  sustains  the  augmented 
blood-pressure,  does  not  impair  nutrition,  and  induces  no 
gastric  disturbance.  For  this  internal  use,  indications  point 
to  sodium  anisate  as  an  eligible  form  for  communicating 
the  acid. 

Sodium  Anisate,  C5H4(OCH3)CO .  OXa,  is  crystallisable 
and  readily  soluble  in  cold  water.  It  may  safely  be  given  in 
larger  doses,  and  is  more  easily  taken  than  sodium  sali- 
cylate. 

Iinperialine,  C'35H|5„X(  j^.  An  alkaloid  receutly  discovered 
by  K.  Fragner  in  Fritillaria  imperialis  (this  Journal,  1889, 
132). — It  is  a  heart-poison,  aud  is  probably  closely  related 


to  the  older  alkaloid    TnUpine    discovered   by  Gerard  in 
Tulipa  Gesneriana. 

Thallium  Salts,  especially  the  soluble  ones,  are  highly 
poisonous,  and  must  not  be  confoiuided  with  thalline  or 
tetrahydroparaqninanisole  discovered  by  Skraup  in  1885, 
and  used  as  the  sulphate  and  tartrate,  as  antipyretic, 
antiseptic,  and  antizymotic,  especially-  in  typhus  and 
yellow  fe\er.  It  is  a  question  whether  in  the  solitary 
attempt  b_\-  I'ozzi  and  Courtade  (Gaz.  Jled.  de  Paris,  1884 
(13),  March  29)  any  therapeutic  value  at  all  was  discovered 
in  it,  so  easy  is  it  to  pass  from  therapeutic  to  toxic  effects. 

Thalline,  sulphate  and  taitrate  ^C^uHi^^O^^ii^^O^aiiii 
C',(|H,3XO.C4H„()f,). — The  name  of  thalline  was  given  iis 
being  suggestive  of  the  bright  green  colour  obtained  when 
thalline  salts  are  acted  on  by  oxidising  agents.  With  ferric 
chloride,  e.g.,  this  colour  is  produced  in  a  solution  of  1  part 
in  100,000  of  water. 

The  sulphate  is  a  yellowish-white  crystalline  powder, 
with  a  cumarin-like  odour  and  an  acid-saline,  and  also 
bitterish  aromatic  taste.  It  melts  when  heated  above 
100°  C,  and  is  soluble  in  7  parts  of  cold  in-  ()■  j  of  boiling 
water  and  in  about  100  of  alcohol,  shghtly  so  in  chloro- 
form aud  ether.  It  contains  about  76  9  per  cent,  of  the 
base  to  24  ■  1  of  the  acid. 

The  tartrate  resembles  in  appearance  the  svilphate.  It 
is  less  soluble  than  the  sulphate,  requiring  10  parts  of  cold 
water  and  several  hun'hed  parts  of  alcohol.  It  is  nearly 
insoluble  in  chloroform  and  ether,  and  contains  52  "2  per 
cent,  of  the  base  to  47-8  of  the  acid. 

It  is  principally  owing  to  the  work  of  von  Jaksch  that 
its  salts  have  gained  their  position  in  the  Materia  Medica. 

— W.  8. 


The  Coca  Bases.     O.  Hesse.    Ber.  22,  665—671. 

Two  kinds  of  coca  leaves  are  found  in  commerce,  the  one 
obtained  from  Erythroxylon  coca,  which  was  the  original 
trade  product,  and  the  other,  wliich  appeared  later,  derived 
from  Jamaica  and  8t.  Lucia.  The  latter  has  been  used  in  Xortli 
Germany  for  the  preparation  of  coca.  The  author  obtained 
from  this  variety  the  substance  which  is  named  cocamine. 
This  is  a  base  which  may  be  obtained  in  crystals  by 
treating  with  acetic  acid  and  precipitating  with  ammonia. 
It  has  the  formula  C19H23XO4,  and  combines  with  one 
molecule  of  hytbochloric  acid.  Both  the  base  and  hydro- 
chloride decompose  on  heating,  the  former  yielding  methyl 
alcohol  and  the  latter  methyl  chloride.  The  residue  left 
by  the  decomposition  of  the  hydrochloride  is  coeamylecgo- 
nine,  CijH.iiXOj,  aud  by  a  secondary  reaction  a  small 
quantity  of  cocaic  acid. 

If  the  hydrochloride  be  boiled  with  hydrochloric  acid  it 
is  split  up  into  ecgonine  and  cocaic  acid — 

C'lsHaXOj  +  H2O  =  C3H15NO3  +  CjHsO.. 

This  acid  is  identical  vAih  7-isatropic  acid  of  Liebermann. 
A  second  acid  is  also  present,  but  the  quantity  is  too  small 
for  analysis.  It  is  separated  from  the  cocaic  acid  by  the 
insolubility  of  the  lime  salt.  Cocamine  acts  physiologically 
like  cocaine,  but  rather  weaker.  The  ana:sthetic  action  is 
particularly  weak.  The  action  of  7-isatropylcocaine  is, 
according  to  Liebreich,  of  an  entirely  different  character, 
being  a  strong  poison.  If  the  crude  coca  bases  are 
fractionally  precipitated  and  dissolved  in  ether  and  the 
ether  evaporated  a  syrupy  residue  remains,  which,  after 
maintaining  for  some  time  at  60°,  no  longer  dissolves 
completely  in  acids.  The  insoluble  portion  dissolves  in 
ammonia,  and  is  precipitated  by  barium  chloride.  This 
new  substance  may  be  purified  hy  fractional  precipitation. 
Boiled  with  dilute  acids  it  yields  a  new  acid,  which  has 
not  been  further  investigated,  and  ecgonine.  The  substance 
itself  has  the  formula  CisHijNOj.  The  author  calls  the 
acid  cocrylic  acid,  aud  the  substance  cocrylecgonine,  and 
methylated  cocrylecgonme,  cocrylamine  corresponding  to 
cocamine.  The  brownish-yellow  oil  obtained  by  the  action 
of  hydi'ochloric  acid  upon  the  so-called  isatropylecgouine 
(this  Journal,  1889,  305)  is  probably  cocrylecgonine,  which 
is  formed  from  the  cocrylamine  present.     This  is  probably 
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llic  reason  tliut  Liebc-rmaiiu's  biiso  has  poisouoiis  prupurties. 
'I'lio  solution  from  wliieli  llie  cocamiiLc  is  stpiiratid  contains 
a  nii\tiiiv  of  huMS,  whicli,  wlun  tnaliil  with  IiviIkhIiIoiIu 
tti-iil,  viilil  ii-fjoniiic,  an  oily  nou-volatiU'  Iuim-  ami  liyffiin, 
unil  (ill-  following  aiiils,  iiKaic  aiiil,  linnaniic  auil  lu'iuoic 
Bii<l.  Till'  author  coni'luiU's  that  tlic  aniorplious  basrs  in 
ilu-  (•limine  coca  nro  llio  bcniojl  conipoimds  of  au  oily 
non-volalilc  Imsc  awl  ciH'aniine ;  liut  that  other  cuca 
varictii-s  coiisi>t  4if  cocaniinc  and  the  cinnaniyl  compound 
of  the  oily  base,  anil  thai  cocrylaniinc  accompanies  hotli. 
ISoth  liase.-  yield  livi;rin. — .1.  1!.  C 


The  Coca  Bust:     C.  l.ielicnnann.     lier.  22,  '•'!- — B73- 
TlIK  i>apcr  is  a  criticism  on   tlu'  foregoing  investipttion  of 
Ilessc,  in  which  the  author  maintains  the  correctness  of  his 
former  researches  on  the  alkaloids  accompanying  cocaine. 

—J.  H.  C. 


Ilyyriii.     C.  Lichcnnann.     Hi  r.  22,  (>'5 — 679. 

To  prepare  the  pure  nnitcrial,  the  crude  product  was  dis- 
solvcil  in  ether,  separated  from  water  and  alloweil  to  stand 
over  solid  potash.  The  ethereal  solution  was  then  poured 
oft  and  distilled  in  vacuo.  The  oil  was  fractionated.  One 
|H>ition  boiled  at  128 — llil  under  a  presstue  of  SO  nun., 
and  another  at  21.)  uniUr  the  same  pressure,  liolh  liases 
differ  iu  so  far  from  Hesse's  analytical  results,  that  they 
contain  oxygen,  whereas   Hesse's  hygrin  has  the  fornuila 

The  lower  bollinp  base  boils  at  193  — 19.")  under  ordnuiry 
pressure,  and  the  analysis  aiul  vapour  density  corresponds 
with  the  formula  f(,H,iXO.  It  forms  salts  and  a  picric 
acid  addition  product.  The  hif;her  boilini;  substance  cannot 
be  distilled  at  the  ordinary  temiierature  without  underfroing 
decomposition.  From  a  series  of  analyses  of  the  free  base 
and  various  salts  it  api>ears  to  have  the  composition 
('nH.,,X.,().  Xtither  base  is  dccomjiosed  by  heating  with 
cone,  hydrochloric  acid  to  120  . — J.  li.  C. 


Chemically  Pure  Narcehie.     K.  Merck.    Chem.  Zeit.  13, 
525—526. 

As  the  author  has  found  that  the  melting  point  of  various 
preparations  of  narceine  melt  as  much  a.s  20'^  above  the 
melting  point  given  by  Hesse,  he  considered  it  doubtfid 
whether  the  pure  substance  had  yet  been  obtained.  He 
obtained  a  sample  melting  at  153  ,  which  contained  1  ■  UG 
per  cent,  of  liydrochlorie  acid.  This  amount  it  obstinately 
retains  and  crystallises  from  water  containing  free  ammonia 
without  losing  chlorine.  To  prepare  the  pure  base  the 
author  starts  fr{>m  chemically  pure  luirceine  hydrochloride 
prepared  by  himself.  It  melts  at  163^  with  decomposition, 
crystallises  with  one  molecule  of  hydrochloric  acid,  but 
without  water.  Treate<l  with  water  it  decomposes  yielding 
the  pure  biusc,  melting  at  170° — 171°  ivith  decomposition. 
It  |x)ssesses  a  feebly  alkaline  reaction.  It  combines  readily 
with  acids,  absorbing  liydrocldoric  acid  if  present  in  the 
atmosphere,  hy  which  the  melting  point  is  at  once  lowered 
coiisidend)ly.  Vol  therapeutic  purjioses  a  good  (juality  of 
conunercial  narceine  should  be  free  from  meconinc,  and 
when  free  from  acid  shouM  not  melt  under  165^.  Chemically 
pure  uarceiuc  is  free  from  acid,  and  melts  not  below  170°. 

—J.  H.  C. 


Hydrargyrum  Oleinicum.     A.  P.  Brown.     Amcr.  Pharm. 
•lourn.  1889,  168. 

SIkiiciry  oleate  is  best  prepared  by  triturating  240  grms. 
of  tine  white  soap  powder  and  98  grms.  of  finely-powdered 
mercury  bichloride  with  a  little  water.  The  pasty  mass  is 
boileil  with  water  until  an  oily  yellow  liipiid  is  formed, 
which  is  cooled  and  thoroughly  washed  with  distilled  water. 
The  excess  of  moisture  is  (Irivcn  off  on  a  water-bath.  The 
product  mixes  well  with  fats  and  lanolin. — G.  H.  IS. 


On  "Exalgine."    G.  Bardet.     Nouv.  remed.  1889,  5,  197. 

TiiK  author  corrects  a  fonner  statement  imide  by  liimself 
I  anil  Dnjardin-Heaumetz  (this  .lonrnal,  1889,  412)  that 
*' exalgine "  is  orthometh_>lacetanilide.  **  Ivxalgiiu* "  is 
metliyhicetanilide,  of  which  an  ortho-compounil  does  not 
exist.  He  states  that  antiseptic  prt)perties  are  exhibited 
chietly  by  the  liydrated  aroinati<t  compounds,  like  the 
phenols,  laiphthols,  and  "oxyphenols  "  ;  whilst  the  amido- 
conipouials,  like  kairin,  thallin,  and  their  acetyl  ilcrivatives 
nu)slly  exhibit  a  cooling  action,  which  is  shown  most 
powerfully  in  those  amido-componiuls  in  which  a  hydrogen 
atom  is  substituted  by  a  hydrocarbon  radicle  of  the  fatty 
serii-s,  aial  especially  by  th*-  metb>l  group.  The  author 
coiilirms  bis  opinion  that  "  exalgine"  is  a  harndess  anodyne, 
which  acts  extremely  well  in  small  doses  in  neuralgia  and 
diabetes.— G.  H.  B. 


Winii  iij'  the   I'liurmucopccia  Commixsivn  «/  llif  Girman 
Sm-iily  of  AiHilhmiries.     Arcli.  Pharm.  1889,  27,  337. 

Ilillir  Aliiitmd  Wulvr. — To  test  the  proportion  of  prussic 
acid,  10  grms.  of  the  lii|nid  are  treated  with  1  cc.  of 
decinornad  silver  solution  and  a  few  drops  of  nitric  acid, 
aiLd  liltered.  The  tiltrate  must  give  no  immediate  precipitate 
with  silver  nitrate.  This  test  permits  the  presence  of  the 
small  tpiantity  of  free  prussic  acid  which  may  rcsidt  from 
the  decomposition  of  benzaldehydc  during  the  distillation. 

Chlorine  Water. — A  volumetric  determination  nnist  show 
at  least  0-4  per  cent,  of  chlorine. 

Visllllid  Water. — 100  cc.  treated  with  1  cc.  of  zinc  iodide 
starch  solution  and  dilute  acid  must  give  no  colouration  in 
10  minutes  (nitrites).  100  ce.  treated  with  1  cc.  of  dilute 
sulphuric  acid  and  0*5  ee.  potassium  pernunigaiuite  solution 
nmst  keep  the  red  colour  a  long  time,  and  must  not  be 
quite  decolourised  even  on  boiling  (organic  matter). 

Creosote. — The  specific  gravity  must  not  be  under  1'07, 
whilst  the  present  pharmacopojia  allows  1'03.  The  alcoholic 
solution  must  give  a  deep  blue  colour  with  a  little  ferric 
chloride  solution.  Mixed  with  10  volumes  of  alcoholic 
caustic  potash  (1  :  5),  the  creosote  must  congeal  after  a 
short  time  to  a  tirm  crystalline  mass.  An  admixture  witli 
phenols  would  retard  the  soliditication.  1  cc.  of  creo.sote 
shaken  with  2  cc.  of  petroleum  spirit  and  2  cc.  of  baryta 
water  nmst  give  no  dirty  or  blue  colcjur  to  the  petroleum,  or 
red  colour  to  the  aqueous  layer  (pyrogallic  ethers  from 
beech  tar). 

Oil  of  Carrdwai/. — The  higher  boiling  portion  of  carraway 
oil — thi'  carvol — of  sp.  gr.  O'ilO  nnist  he  employed.  8  drops 
of  the  oil  must  dissolve  to  a  clear  liquid  iu  a  mixture  of 
2  cc.  of  alcohol  and  1  cc.  of  water. 

Oil  of  Clove. — The  specific  gravity  of  1"041  is  increased 
to  1'05  or  1'06.  5  drops  of  the  oil  shaken  well  with 
10  cc.  of  lime  water  must  separate  in  flocks,  which  tend  to 
stick  to  the  sides  of  the  vessel. 

Oil  of  Cinnamon. — 1  drop  well  shaken  with  hot  water 
and  mixed  with  lead  acetate  may  give  a  white  turbiility,  but 
no  yellow  precipitate,  as  would  be  produced  if  oil  of  clove 
were  present. 

('rotoH  Oil. — Sp.  gr.  0 ■  94 — 0 '  96.  Soluble  in  two  volumes 
of  hot  absolute  alcohol.  An  elaidin  test  is  used  to  detect 
admixture  with  non-drying  oils,  and  Hiibl's  test  for  the 
presence  of  drying  oils. — G.  H.  B. 


The  relation  of  the  Caustic  Action  of  Carbolic  Acid  to  the 
Solcent.  P.  Carles.  Journ.  Pharm.  Chini.  1889,19,425. 
A  MIXTURE  of  30  grms.  of  pure  neutral  glycerol  with  5,  10, 
20,  and  even  30  grms.  of  chemically-pure  carbolic  acid 
inav  be  ]>laced  on  the  skin  without  causing  irritation.  But 
if  the  glycerol  contain  water,  the  mixture  is  unbearable 
on  the  skin.  Further  exaiuinaticm  of  this  pheuomcuon 
showed  that  the  caustic  action  of  pure  carbolic  acid  is 
greatly  reduced  by  solution  in  pure  glycerol  or  strong  alcohol 
so  long  as  no  water  is  added.      Iu  cases  of  burns  caused  by 
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strong  carbolic  aciil,  it  would  therefore  lie  better  if  strong 
alcohol  were  used  instead  of  water  to  remove  the  acid  from 
the  skin.— G.  H.  15. 


PATENTS. 


An  Improved  Process  for  E.rtracting  Moisture  and  Volatile 
Bodies  from  Animal,  Vegetable,  and  Mineral  Substances. 
().  C.  Hagemann,  London.  Eng.  Pat.  6851,  May  8, 
1S88.     6rf. 

Thk  object  of  this  invention  is  the  elimination  or  extraction 
of  moisture  or  volatile  bodies  from  the  substances  specified, 
so  as  to  secure  their  preservation  in  some  cases,  and  in 
others  in  order  to  obtain  the  volatile  bodies  themselves. 
This  is  effected  in  a  closed  chamber  by  means  of  a  suitable 
gas  or  vapour,  having  no  action  upon  the  substances  them- 
selves, but  acting  as  a  earner  for  the  said  moisture  and 
volatile  bodies.  The  moisture  or  volatile  bodies  carried 
away  may  be  removed  from  the  gaseous  medium  by  absorp- 
tion in  any  suitable  liquid  or  absorbent  material. — C.  C.  H. 


Improrcments  in  Medicine  for  Human  Use.  H.  G.  Noakes, 
London,  E.  J.  Tucker,  Catford,  and  D.  Clark,  London. 
Eng.  Pat.  8869,  June  16,  1888.     6d. 

The  patentees  propose  to  mix  any  drug  or  drop,  in  suitable 
ipiantities,  with  chocolate,  which  may,  if  requisite,  be 
tlavoured  with  essential  oils  or  essences,  so  as  to  conceal  any 
obnoxious  flavour  or  taste.  The  mixture  may  be  divided 
into  tablets  of  such  a  size  that  each  shall  coutain  a  proper 
dose  of  the  drug. — C.  C.  H. 


XXI.-PHOTOaKAPHIC  MATERIALS  AND 
PEOCESSES. 

PATENT. 

Improved  Bath  with  Circular  Flow  of  Water,  for  Washing 
Photographic  Pictures.  W.  Eooke,  London.  Eng.  Pat. 
838,  January  16,  1889.     Sd. 

Ix  this  indention,  "  the  main  feature  is  to  cause  a  swilling 
action  of  the  water  upon,  or  against,  or  between  the  photo- 
graphic prints  or  negatives  under  operation,  and  said 
photographic  pictures  or  negatives  can  be  placed  in  and 
removed  without  interfering  with  the  inflow  and  outflow  of 
water."  For  details  of  the  apparatus,  the  speciflcation  must 
be  consiUted. — O.  H. 


XXII.-EXPLOSIVES.  MATCHES.  Etc. 

PATENT. 

Improrcments  in  E.rplosires  for  Use  in  Fire-Arms.     T.  G. 
Hart,  London.     Eng.  Pat!  9164,  June  23, 1888.     6rf. 

This  invention  relates  to  a  form  of  gunpowder  consisting  of 
compressed  chlorate  of  potassium,  gianulated,  and  permeated 
"  with  a  saccharine  solution,  or  other  suitable  hydrocarbon 
liquid."— C.  N.  H. 


XXIII.-ANALYTICAL  CHEMISTRY. 

An    Improved   Gas  Blowpipe.      M.  Lange.     Chera.   Zeit. 

13,  660. 
The   plan   advocated  consists   in  mixing  the  gas   and   air 
previous  to  their  reaching  the  mouth  of  the  blowpipe.     This 
can  be  effected  by  means  of  the  apparatus  shown  in  the 
accompanying  figure,  in  which  a  is  the  outer  tube  conveying 


the  gas  which  enters  it  at  the  side  tube  i,  e  an  inner  lube 
concentric  with  a,  and  communicating  with  the  ann\ilar 
space  between  them  b\'  means  of  the  opening  e,  and  d  a 
narrow  inmost  tube  for  the  blast  of  air,  placed  in  such  a 
position  with  regard  to  c,  and  ha\ing  a  jet  so  shaped  as  to 
act  as  an  injector,  and  draw  the  gas  from  o  to  c,  and  thence 
on  to  the  mouth.  The  parts  marked  f  merel\-  represent 
rings  to  support  the  tubes  in  the  proper  positions  relati\e  to 
each  other. 

Another  method  of  achieving  the  same  result  is  that  of 
dispensing  with  the  use  of  gas,  except  as  a  small  "  pilot 
jet"  to  avoid  the  necessity  of  relighting  the  blowpipe  every 
time  it  is  used,  and  passing  the  air  through  a  vessel  tilled 
with  some  porous  material  which  is  repeatedly  soaked  with 
petroleum  spirit  from  a  tup-funnel.  The  proportions  of  air 
and  inflammable  \apour  can  be  regulated  by  providing  an 
alternative  path  for  the  air  to  the  blowpipe  without  passing 
through  the  carburetting  vessel. — B.  B. 


R.  Fruehling. 
243. 


Apparatus  for  the  E.rtraction  of  Fat. 
Zeits.  f.  augew.  Chem.  1889,  242- 
The  apparatus  consists  in  a  modification  of  the  well-known 
Soxhlet  apparatus,  and  it  is  claimed  for  the  new  form  that 
that  part  which  holds  the  sample  to  be  extracted  allows 
of  a  very  convenient  handling  on  weighing  before  and  after 
the    extraction.       Fig.   1    represents    the    portion  for    the 


Fig.  1. 


Fig 
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rect>|itioii  of  the  8nniple.  It  is  providwl  with  n  syphon,  th« 
longer  li-};  of  whifli  piissi's  lhiiiii<;h  tin-  liottoin,  wlioiv  it  is 
I'lil  oil  iislaiit.  Tlio  silks  of  till'  vi-sscl  A,  wliicli  Ims  the 
wcll-kiionii  form  of  u  tiltfi-iliviiif;  tulic,  tiiv  lontiinuil 
Ih-voiliI  ilif  lioltoin,  to  iillow  of  its  bcinj;  pliiciMl  iipiifrht  on 
thr  pan  of  thf  liahinw.  Tho  othtr  pari  of  the  apparatus, 
shown  in  Kij;.  1',  sorvos  for  the  ri'oiption  of  the  tube  A,  and 
has  the  eiislomarv  form  of  a  Soxhiet  apparatus  without  the 
svphon-liihe.  Its  application  will  lie  reaililv  iinilerstood 
from  the  ill»>rr)inis. — S.  1(. 


A  conveiiienl  Milhod  nf  nmkhuj  Chromic  (Chloride.     A. 
Vosmaer.     Zeits.  Aniil.  I'lieni.  28,  '•^-^^ 

Thk  writer  has  nunle  rr/'l,-,  hv  passin';  ehlorine  over  ferro- 
chronie  (eontainin-r  L'l  per  cent,  of  I'r)  liealed  in  u  f;las>. 
uonihuslion  tulie.  I'hroniie  eliloritle,  ferrie  ehloriile,  anil 
inaii);anou>  ehloriile  (Mnl'l..)  ari'  fornuil,  and  ean  he  easily 
separated  in  the  eondmstioii  tube  us  ferric  chloride  is  much 
uiore,  anil  miuigaiioiis  chloride  much  less,  volatile  than 
Cr»Cle. 

If  the  tube  be  allowed  to  become  plu<;f;ed,  ferrous 
ehhiricU',  which  is  ditlieult  to  volatilise,  is  formed. 

The  chromic  chloride  nuide  in  this  way  is  obtained  in 
loug  violet  needles  which  are  ipilte  insoluble  in  water. 

Kerro-tun^tcn,  treated  In  the  same  way,  ilid  not  yield 
tunffslen  hexachloridi'  (WCl,;),  but  a  mixture  of  scarlet 
needles  of  tun};sleii  monoxytetracldoride  (WOC'lj),  and 
yellow  tungsten  dioxycliloridc  (\VO.,CI.,). — H.  !<.  1'. 


A  liapiil  Coloriinctric  Method  of  detcnninimj  Nitrates  in 
I'olulili-  Waters.  S.  C.  Hooker.  Amer.  C'hem.  J.  H^ 
24'J— 2J«. 

Thk  reaction  of  Graehe  and  Ghiser  between  carbnzol  and 
nitric  acid  in  sulphuric  acid  is  the  basis  of  this  method. 

Iron  and  chlorine  nuist  bt*  absent  ;  if  present,  the  former 
may  be  remo\'cd  by  e\'aiK)raIiug  the  water  to  dryness  with 
excess  of  alkali  and  dissolviuf;  out  the  nitrates  from  the 
ivsidue  ;  the  latter  may  hi-  precipitated  by  means  of  sulphate 
of  silver.  The  method  is  a]>piied  as  follows  : — 2  cc.  of  the 
water  are  m*'asure<l  into  a  clean,  dry  test  tube,  4  cc.  pm-e 
sulphuric  acid,  sp.  "r,  I'HI.  added,  the  mixttno  cooled,  and 
1  cc.  of  the  carbazol  sohitiou  added,  when  a  f^reen  coloura- 
tion is  immeiliately  formed.  This  is  com]iared  with  the 
<-olounition  produced  by  solutions  of  known  ([uantities  of 
iiitnile  ti-eated  exactly  in  the  same  way  as  the  water  under 
examination,  and  indeed  at  the  same  time,  the  colouration 
alterinj;  in  intensity  the  longer  it  is  kept.  The  solution  of 
carbazol  is  made  by  dissolvuijr  (I'G  jpnn.  in  100  cc.  of  acetic 
aciil  (99 — 100  jier  cent.),  and  of  this  solution  1  cc.  is  mixed 
rapiilly  with  l.'i  cc.  sid|>huric  acid,  this  latter  dilute  sohitiou 
of  earba/.ol  beintr  maile  up  fresh  an  the  da\'  it  is  required, 
while  the  acetic  acid  solution  remains  f;ooil  almost  in- 
dctinitelv. 


Boric  Acid  as  a  Plant  Cunslituent.     C.  A.  Craiupton. 
Amcr.  Chem.  J.  11,  227—232. 

TiiK  author  has  found  boracic  acid  in  a  large  number  of 
samples  of  wine,  also  in  the  ash  of  a  number  of  samples  of 
water-melon  vine  fruit.  In  the  ash  of  apjiles,  ( )rei;on  sui;ar- 
beet,  Louisiana  suf;ar-cane,  and  eider,  boric  aeid  could  not 
he  iletected.  Other  chemists,  Haumerl  (this  .lournal,  1889, 
IHO),  Hisin;:  (Hull.  (hem.  Div.  I'.S.  Dejit.  Afrric.  19,  ;i8), 
S<dlsien  (I'lianu.  Zeit.33,  :U2).  Knorr(rharni.  Zeit.33,  90), 
ha\e  all  observed  it  as  a  jdant  constituent,  the  Hrst  three 
nanu-d  chemists  bavinj;  detected  it  in  wines  from  various  ' 
parts  of  Murope  and  .\mei-ica,  whilst  the  last-named  found 
it  in  |H*ach  trees  and  fruit.  .\s  it  has  its  orijrin  in  the  soil, 
this  detection  of  it  in  fruit  <;rown  over  such  a  wide  area 
would  show  it  to  be  a  much  more  widely  distributeil  element 
than  is  generally  supposed,  and  F.  \V.  Clarke  of  the 
Geolopcal  Survey,  I'nited  ,*<tates  of  ,\nierica,  sufjfjests  that 
l>ossihly  soils  havinj;  frranitic  oiifrin  would  be  found  to 
omtain  it,  whilst  those  of  limestoni-  formations  would 
probably  prove  to  be  destitute  of  this  element. — J.  W.  L. 


The  amount  of  iiitro<;en  as  nitric  acid  wliich  may  he 
o|MMiitiMl  upon  in  any  determiuation  nuiy  vary  between  0'0;i 
and  O' 10  parts  in  100,000,  so  ibal  (puintilies  either  {iieater 
or  less  than  these  may  be  successfully  deleruiiiu'd  by  either 
dilulinf;  or  conceiilratiiif,'  the  water.  'I'lie  author  recom- 
nu'uils  that  the  potassium  nitrate'  solution  shall  contain 
00001  fjrm.  of  nitrojjen  in  1  cc,  and  that  from  this  a  second 
solution  of  j'j  the  .strcnfjlh  be  prepaivd  as  recjuired. 

—.1.  W.  I,. 

The    Detection    of  Nitrous    Acid   in    Drinking     Water. 
H.  I'roskauer.     I'harm.  C.H.N.F.  1889,  2(;0. 

Wirn  reference  to  a  recent  connnunlcation  by  F.  ilusset 
(this  .lonrnal,  1889,  420)  on  the  blue  colouration  produced 
by  bacteria  during;  the  testing  of  a  ililnking  water  by  zinc 
iodide,  starch,  and  aci'tic  acid,  tin*  author  remarks  that 
.1.  Uuliemanu  has  maile  the  same  observation.  The  author 
cousiih-rs  that  a  distillation  of  the  nitrous  a<ud  may  give  rise 
to  errors,  and  reciunua-uds  testing  with  ;«-phenylenedianiine, 
or  to  remove  the  bacti'ria  by  liltration  tbniugh  dense  lilter- 
pa|ier  before  treating  with  the  iodised  starch.  He  also  refers 
to  the  importance  of  testing  the  water  .samples  for  nitrates, 
nitrites,  and  ammonia  as  soon  as  they  are  received  in  the 
laboratory,  as  these  nitrogen  compounds  are  subject  to 
change  on  keeping. — C.  H.  B. 


On   the  Detection  of  I'hosphorie  Arid  of  ^[ineral  Orii/in. 
.1.  Stoklasa.     Chem.  Zeit.  Uep."l3,  M  1. 

LoKKXz  proposed  (this  .Icannal,  1889,  S07)  to  take  advan- 
tage of  the  fact  that  phosphates  of  mineral  origin  are  richer 
in  tluoiine  than  those  of  animal  origin, in  testing  for  mineral 
phosphates  in  artificial  manures.  His  test  depends  on  the 
fonuatiou  of  silii'on  tetra-tluoride  and  the  decomposition  of 
this  with  water,  whereby  silica  is  cU'iiositeil. 

The  author  has  deterniiiied  the  Huoriue,  l)y  Fresenius's 
method,  in  a  sample  of  spent  animal  charcoal,  aiul  found  it 
to  he  0  26  per  cent.,  while  that  in  bone  meal  was  0- 1 1  -  0- 16 
piM'  cent,  that  in  steamed  bones  was  0-31  per  cent.,  and 
that  in  bone  ash  was  0-57  per  cent.  Fresh  bones,  finelj- 
ground,  did  not  give  Lorenz's  reaction,  and  bone  asli  only 
ga\e  it  feebly.  One  per  cent,  of  calcium  Huoride  added  to 
the  ground  bones  gave  a  very  distinct  ri'action.  Kones 
which  hail  been  buried  for  20  3ears  gave  nmch  the  same 
reaction  as  fresh  bones,  but  all  fossil  bones  contain  rela 
tively  as  much  fluorine  and  ferric  oxide  a.s  mineral 
pliosphates  do  ;  in  time  bones  acquire  fluorine  and  iron  com- 
pounds fr-om  clay  and  humus  soils. 

Superpliosphatc  made  from  fresh  bones,  from  steamed 
bone  meal,  and  from  spent  animal  charcoal  did  not  give 
Lorenz's  reaction,  while  that  made  from  bone  ash  gave  it 
feebly,  but  that  made  from  alluvial  bones  gave  a  distinct 
reaction. 

The  author  concludes  that  Lorenz's  reaction  is  uncertain, 
and  points  out  that  the  origin  of  the  phos))hate  docs  not 
much  affect  the  value  of  the  superphosphate. — A.  G.  U. 


On  (\ipHlarii  Anali/.s-is  and  its  various  Applications. 
]•'.  (Joppelsriider.  Wittheil.  d.  k.  k.  technolog.  Gewerbe- 
Museums  in  Wieu,  1888,  86  ;    1889,  3,  14. 

A  VKitv  extensive  treatise  on  experiments  made  since  18C1 
with  the  object  of  rendering  capillary  phenomena  useful  in 
analytical  practice.  In  inorganic  analysis  very  small 
iiuantities  of  substances  in  solution  may  be  detected  bj'  the 
method,  F'or  example,  natural  waters  were  tested  by 
hanging  long  strips  of  Swedish  paper,  cotton,  linen,  woollen 
and  silk  cloth  over  and  di|pping  into  40  ce.  of  the  water  for 
24  lu>urs.  When  the  wati*r  contained  tuily  a  trace  of  iron, 
this  was  shown  by  a  yellowish  zone  high  up  on  the  strip  of 
liajieror  cloth,  on  which  iron  could  beideutilied  by  touching 
with  dilute  acid  and  potassium  ferrocyanide.  Waters  con- 
taining organic  impurity  give  similar  zones,  which  can  be 
<listinguished  from  iron  b}-  their  passivity  to  reagents.  In 
organic  chemistry  and  in  the  examination  of  colouring 
matters,  the  capillary  method  is  especially  applicable. 
Solutions   of   the   alkaloids  give   rather    high-lying    zones. 
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which  may  ho  testerl  by  touching  with  the  suitable  reagents. 
A  solution  of  a  pure  colourin};  matter  will  crive  one  or  more 
zones  of  the  same  colour,  but  the  presence  of  even  traces  of 
other  colours  becomes  evident  by  the  formation  of  separate 
zones.  The  composite  nature  of  a  given  dye  may  thus  be 
detected  where  other  methods  of  analysis  would  fail.  The 
coloured  zones  can  be  examined  with  the  spectroscope  as 
they  stand  or  in  solution  made  by  extracting  the  colour  from 
any  particular  part  of  the  strip  of  paper,  cloth,  or  parclmient. 
•Such  solution  can  also  be  subjected  to  further  capillary 
analysis.  The  delicacy  of  the  method  is  very  great.  Strips 
of  material  dipping  a  few  millimetres  into  40  cc.  of  a  solution 
containing  only  0-0000019  grm.  of  magenta  acquired  zones 
more  or  less  coloured  in  each  case.  The  height  of  the  zones 
above  the  surface  of  the  solution  varied  between  3 "5  cm. 
in  the  woollen  strip  and  5*7  cm.  in  the  silk  strip,  the  height 
on  paper  being  4-5  cm.  The  author  shows  the  applicability 
of  the  method  for  the  examination  of  coloured  waste  waters, 
food-stuffs,  and  the  various  matters  concerned  in  sanitary 
and  judicial  chemistry.  It  is  also  adapted  to  the  examina- 
tion of  the  colouring  matters  of  plants.  In  concluding  his 
work  on  capillary  analysis,  which  embraces  thousands  of 
experiments,  the  author  treats  of  the  diffusion  of  colouring 
matters  in  plants.  The  plants  were  kept  with  their  roots  in 
aqueous  solutions  of  the  colouring  matters  for  several  days  or 
weeks,  and  their  several  parts  were  then  examined.  Certain 
colours  were  able  to  penetrate  as  far  as  the  blossom,  but 
others,  such  as  methylene  blue,  did  not  extend  far  from  the 
root.— G.  H.  B. 


On  the  Analysis  of  Gases.     C.  Winkler.     Zeits.  Anal. 
Chera.  28,  269—289. 
This    paper    deals   with    the    estimation — (1)  of   carbonic 
oxide,  (2)  of  heavy  hydrocarbons,  and  (3)  of  methane. 

(1.)  W.  Hempel  has  described  (Ber.  20.  2344;  this 
Journal,  1887,  747)  the  phenomenon  observed  by  K.  JIarkel, 
\iz.,  that  when  a  volume  of  gas  is  brought  in  contact  with 
a  solution  of  cuprous  chloride,  for  the  purpose  of  absorbing 
carbonic  oxide,  the  volume  of  the  gas  is  sometimes  increased 
instead  of  decreased.  Hempel,  at  first,  suggested  as  an 
explanation,  that  cuprous  cliloride  absorbed  ethylene  and 
afterwards  Uberated  it  when  brought  in  contact  with  a  fresh 
volume  of  gas.  H.  Drehschmidt  (Ber.  20,  2752 ;  this 
Journal,  1888,  133),  however,  showed  by  experiment  and 
by  reference  to  the  published  work  of  A.  Tamm  (von 
Juptner,  Prakt.  Handb.  f.  Eiseuhiitten-Chemiker,  243),  that 
this  increase  of  ^'olume  might  take  place  in  the  entire 
absence  of  ethylene  and  other  heavy  hydrocarbons,  and 
maintained  that  the  explanation  was  to  be  found  merely  in 
the  loose  state  of  combination  in  which  the  CO  is  held  by 
CuX'lo.  He  also  pointed  out  that  the  phenomenon  was 
more  noticeable  when  a  hydrochloric  acid  solution  of  CuXlo 
was  used  than  with  an  ammoniacal  solution,  and  further, 
than  an  ammoniacal  solution,  after  haWng  ileveloped  the 
property  of  giving  up  a  part  of  the  CO  previously  absorbed, 
gradually  lost  this  power,  owing  to  the  oxidation  of  the 
CO  to  CO.,,  and  the  consequent  deposition  of  metallic 
copper.  W'T  Hempel  (Ber.  21,  89S  ;  this  Journal,  1888, 403) 
did  not  uphold  his  former  statement,  but  ascribed  the 
phenomenon  to  the  mere  physical  absorption  of  the  other 
gases  brought  in  contact  with  the  CuoCU,  and  their  sub- 
sequent rendition  in  presence  of  a  fresh  volume  of  gas. 
But  H.  Drehschmidt  (Ber.  21,  2158)  clearly  showed  by 
further  experiment  the  accuracj-  of  his  position ;  and 
proved — (1)  that  an  ammoniacal  solution  of  Cu.,Cl2  is 
better   than   a   hjdrochloric  acid  one  for    absorbing  CO  ; 

(2)  that  two  absorption  vessels  should  be  used,  the  first 
to  absorb  the  chief  part  of  the  CO,  and  the  second  to 
absorb  the  remainder ;  after  a  time  the  second  vessel  to 
be  used  as  a  first  absorber,  and  a  fresh  one  used  as  second ; 

(3)  that  both  acid  and  ammoniacal  solutions  of  Cu.^Clj, 
when  charged  to  a  certain  point  with  CO,  will  give  up  a 
portion  of  the  CO  to  fresh  gas  brought  in  contact  with 
them.  The  more  CO  a  solution  has  absorbed,  the  more 
readily  it  mil  give  it  up.  By  keeping  an  ammoniacal 
solution  for  some  time,  it  loses  this  property,  owing  to  the 
formation  of  carbon  dioxide  with  deposition  of  metallic 
copper.     (4)  That  the  error  due  to  the  physical  absorption  of 


other  gases  besides  CO  is  very  small  in  comparison  with 
that  due  to  rendition  of  CO,  but  that,  as  stated  by  Hempel, 
such  absorption  does  take  place  is  no  doubt  true. 

The  author,  without  quoting  figures,  states  that  his 
experiments  fully  bear  out  Drehschmidt's  conclusions.  He 
finds  that  when  a  solution  of  CuoCU,  either  in  HCl  or  in 
NHjOH,  has  been  often  used  to  absorb  CO,  it  will  give  up, 
if  shaken  with  hydrogen,  a  volume  of  CO  amounting  to  as 
much  as  2-3  per  cent,  of  the  volume  of  H  used.  When  a 
strongly  ammoniacal  solution  is  used,  it  is  necessary  to  wash 
the  gases  with  dilute  H.,S04  before  measuring  the  contrac- 
tion, and  the  author  suggests  that  perhaps  this  operation 
might  be  avoided  by  using  a  weaklj-  ammoniacal  solution  of 
CuoCU  dissolved  in  ammonium  or  sodium  chloride.  The 
fact  that  CO  is  oxidised  to  CO.,,  in  an  ammoniacal  solution 
of  Cu.CI.,  indicates  that  if  a  substance  could  be  found  to 
prevent  the  precipitation  of  cuprous  hydrate  from  an  acid 
solution  of  CuX'!.,  by  KOH  (as  sugar,  glycerol,  and  other 
organic  substances,  prevent  precipitation  in  solutions  of 
cupric  salts),  then  we  should  have  an  absorption  medium 
for  CO,  which  would  effect  the  complete  oxidation  of  the 
CO  with  formation  of  a  carbonate,  and,  in  the  presence  of 
enough  CuoCL,  last  until  the  KOH  was  saturated.  Un- 
fortunately such  a  substance  is  not  yet  known. 

The  author  is  unable  to  confirm  Leybold's  statement 
(Chem.  Zeit.  12,  1277)  that  CuX'l.,  which  has  become  some- 
what oxidised  by  tlie  air,  gives  up  this  oxygen  when  it 
absorbs  CO.  He  thinks  Leybold  may  have  been  led  into 
error  from  using  phosphorus  as  an  absorbent  for  the  O  in 
coal  gas,  as  the  author  found  no  oxygen  when  he  used 
alkaline  pyrogallol. 

The  uTiter  then  details  experiments  upon  the  behaviour 
of  carbon  monoxy-cuprous  chloride  with  solutions  of  palla- 
dious  chloride.  This  salt  has  no  reaction  with  CuoCU,  but 
if  the  CuXlo  solution  contain  CO,  then  under  certain 
conditions  a  black  precipitate  of  metallic  palladium  is 
formed,  according  to  the  equation  PdCU  +  CO  +  HoO  = 
CO., +  2  HCl  +  Pd. 

The  formation  of  this  precipitate  affords  a  very  delicate 
test  for  CO.  As  a  result  of  the  author's  experiments,  he 
proceeds  as  follows  : — The  Cu.,Cl.,  is  dissolved  in  a  saturated 
solution  of  NaCl,  and  the  gas  to  be  tested  is  passed  through 
some  of  this  liquid.  After  the  absorption  the  solution  is 
diliited  with  four  or  Jive  times  its  vobtme  of  water,  and  a 
drop  or  two  of  sodium  palladious  chloride  is  then  added ;  if 
CO  be  present,  a  black  spot  is  observed  to  form  where  the 
drop  of  yellow-coloured  palladium  salt  mixes  with  the 
solution,  "in  this  way  0-01  cc.  =  0-0000125  grm.  of  CO  may 
be  detected.  The  author  has  also  de\ised  a  volumetric 
method  of  estimating  carbon  monoxide,  founded  upon  the 
fact  that  when  carbon  monoxide  is  passed  through  a  mixture 
of  cuprous  chloride,  and  sodium  palladious  chloride,  both 
dissolved  in  saturated  NaCl  solution,  the  palladium  salt  is 
reduced  and  the  CO  oxidised  and  given  off  as  CO,.  B}- 
absorbing  the  CO.,  by  KOH  a  contraction  is  observeif  equal 
to  the  Co  present.  The  method  was  accurate  in  the 
author's  hands,  but  occupies  much  time,  and  he  does  not 
recommend  it. 

(2.)  The  author's  experiments  on  the  estimation  of  the 
heavy  hydrocarbons  and  of  benzene,  lead  to  the  following 
conclusions : — (n.)  Fuming  sulphuric  acid  rapidly  and 
completely  absorbs  ethylene  and  benzene.  It  cannot  be 
used  to  determine  their  respective  amounts  when  they  occur 
together.  (6.)  Fuming  nitric  acid  absorbs  ethjlene  nearly, 
but  not  quite,  as  completely  as  H„SoO-.  Its  action  on 
benzene  is  somewhat  less  complete.  Moreover,  it  has  an 
oxidising  action  on  CO,  which  is  so  often  present  in  gas 
mixtures,  (c.)  Bromine-water  acts  rapidly,  but  incom- 
pletely, as  an  absorbent  for  ethjlene  ;  its  action  on  benzene 
is  less  rapid  and  less  perfect,  (rf.)  It  follows  that  fuming 
sulphuric  acid  is  the  best  absorbent  for  ethjlene  and 
benzene ;  it  cannot,  however,  be  used,  in  mi.\tures  of  these 
gases,  to  estimate  their  respective  amounts.  As  yet,  no 
means  of  doing  this  is  known.  These  results  are  in 
accordance  with  those  of  H.  Drehschmidt  (Jul.  Post,  Cliem. 
techn.  Analyse,  2  Ed.  vol.  1,  p.  108),  and  of  F.  P.  Treadwell 
and  H.  X.  Stokes  (Ber.  21,  3131  ;  this  Journal,  1889,  64). 

(3.)  The  estimation  of  methane  by  combustion  with  air 
over   heated  cupric  oxide,  absorption  of  the  COo  thereby 
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fonnod,  hy  ii  staiiilnrcl  soliitinii  of  bnrytn-wittor,  niui  clctcr- 
luliiiitioii  cif  till'  excess  of  bnrlnni  Iiv  oxnlir  iu'i<l,  is  n  iiu'tlmd 
well  -iiiitiil  til  llu'  aniih-isof  l:iif;i'  viiluini's  (if  ii  i;:is  coii- 
tiiiiiiiii;  liiit  a  small  i|iiaiitity  nf  iiullmiif,  as,  fur  Instaiici',  in 
lostiii^  Ihe  air  of  ooal  niim>^,  Imt  »luii  tin'  pis  is  rich  in 
iiiclhaiie.  as  is  the  case  with  illiiniiMatIn>;  ami  lieatlnj;  piscs, 
llie  nietluKl  is  tiresoiiie  ami  t*H>  lonfj.  The  writer  reeom- 
■nemls  the  fiilloniii^  ]iroeess  f<ir  fiases  rich  in  iiiethniie : — 
Into  the  neck  of  the  inverteil  tuhnlaleil  IIeni|iel  piijette 
(shown  in  the  tif^ire)  an  inilia-rnlilier  cork  is  titled.    Tlirou^h 


two  holes  iu  the  cork  are  passed  two  varnished  brass  rods 
which  reach  to  within  2 — 2"5  em.  of  the  upper  end  of  the 
pijR'tte.  Tliese  rods  are  fitted  witli  screws  for  counectiiif; 
them  with  the  poli-s  of  a  Initti^ry  of  two  Gro\e's  cells  ;  the 
ends  inside  the  pipette  are  united  hy  a  spiral  of  platinum 
wire  about  0*;i.'i  mm.  thick,  tlu-  spiral  ha\iu^  about  si\ 
turns  formed  by  wrapping'  the  wire  round  a  needle  I  •  :i  mm.  iu 
diameter.  The  ]iipi'tteis  eompletily  filled  witli  water  bi't'on- 
the  pas  to  he  burned  is  inlrodnced.  Supposing  the  gas  to 
be  tested  is  n  sample  of  illuminatinfj  pas,  the  CO.,  is  first 
af>sorbed  by  KOH,  the  heavy  hydroearf)ons  by  faming 
sulphuric  acid,  the  oxypeii  by  alkaline  pyrogallol,  the  C'U 
by  an  ammoniaeal  solution  of  Cu^Cl...  The  gas  that  remains 
(or  a  portion  of  it),  consisting  of  II,  CII^,  and  N',  is  then 
mixed  with  enough  air  to  burn  the  II,  and  the  mixture  is 
led  over  gently-heated  platinised  asbestos ;  one-third  of  the 
ensuing  contraction  represents  the  amount  of  oxvgen  that 
has  been  eonsunu'd.  The  oxygen  still  present,  due  to  air, 
can  then  1k'  reckoned,  ami  the  amount  of  N  due  to  air  is 
known.  The  difTerence,  consistiiig  of  CII^  and  the  N  of  the 
gii.s,  is  mixed  with  air  so  as  to  contain  one  vol.  of  O  to  two 
vols,  of  the  residual  gas.  The  battery  is  then  connected 
with  the  above-described  ajiparatus,  and  the  mixeil  air  and 
gas  are  allowed  to  slowly  enter  tlu-  pipette  until  the  water  with 
which  it  was  filled  Iea\es  the  platinum  spiral  I'xposed.  The 
spinil  then  begins  to  glow,  and  the  combustion  of  the  C'll^ 
takes  place  (piii-tly  and  without  explosion.  The  whole  of  the 
gas  is  alloweil  to  flow  slowly  into  the  pipette,  and  a  mimite 
suffices  to  complete  the  condnistion.  Hut  if  the  gas  be 
introduced  too  (piickly,  or  if  the  pipette  is  first  filled  with 
gas,  and  then  the  battery  coniU'cted,  an  explosion  iiuiy  occur 
which  might  blow  the  cork  out.  The  ('(X,  that  is  formed  by 
the  combustion  is  absorbed  by  KOH  and  one-tbir<l  of  the 
contraction  gives  the  vohnne  of  (H^.  The  method  is  a 
moiliHeation  of  that  used  by  Cocpiillon  (C'ompt.  Kend.  1877, 
84,  4jH),  who  einploye<l  a  palladium  s]iiral  and  led  the  gas 
backwards  and   fonvards  over  it,  combineil   uitli  a   nnthod 


by  A.  SchorndorlV,  who  used  an  inverted  pear-shaped  or 
cylindrical  glass  vessel  tilled  with  water  as  the  eomliustlon 
elianiber.  lie  also  alloweil  tlu'  gas  to  remain  iiuielly  iu 
contact  with  the  glowing  spiral  instead  of  leading  it  back- 
wards and  forwards  over  it.  The  advantage  of  this  is  that 
the  wire  is  not  subjected  to  frequent  coolings  and  the 
c<inibustion  takes  place  more  tpiickly. — II.  S.  I*. 


Viilumpti'ic    Kstimation    of    ThttUinm   uml    of   Afercun/. 
\V.  Feit.     /cits.  Aiial.  Cheni.  28,  :*I-I— •■'2'J. 

TiiK  usual  way  of  estimating  thallium  is  by  precipitation  as 
thallims  iodide.  The  preci])itate  lakes  sonu'  time  to  settle, 
an<l,  after  .settling,  is  collected  and  dried  at  I  111" — 120'  on  a 
weighed  filter.  The  results,  although  eoneordanl,  are  loo 
low,  owing  to  the  iiartial  solubility  of  the  precipitate  of  Til. 
The  anlluir  has  devised  a  vohum'tric  method  di-pending 
np(m  the  liberation  of  io<line  when  potassium  iodide  is  adiled 
to  an  acid  solution  of  a  thallie  salt  : — 

Tl2(80.,):,  -;-  G  KI  =  2  Til  +  :!  K.^SO,,  -h    f  I. 

After  the  greenish-grey  precipitate  of  Til  and  I  has 
formed,  the  liquid  is  rendercfl  allcaline  with  sodium  bicar- 
boiuite,  and  sufiicienl  ileeinorinal  arsenious  acid  added. 
The  iodine  is  thus  converted  into  hydriodic  acid,  and  the 
precipitate  (now  consisting  of  pure  Til),  turns  to  a  bright 
yellow  colour.  This  is  seiiarated  by  filtration,  and  the 
excess  of  As.,0.|is  estinuited  in  an  ali(piot  |iart  of  the  filtrate 
by  titration  with  t-L  normal  solution  of  iodine,  using  starch 
as  indicator.  It  is  best  to  ojierate  on  the  thallie  sulphate. 
Thallie  salts  may  be  converted  into  the  sulphate  by  heating 
with  sulphuric  acid,  and  the  halogen  compounds  and  thallous 
salts  nniy  be  converted  into  the  sulphate  by  adding  the 
requisite  quantity  of  sulphuric  acid,  antl  boiling  with  bromine 
water.  A  sample  of  thallous  sulphate  containing,  theoreti- 
cally, 81  "12  percent,  of  Tl  (but  of  which  the  actual  com- 
position cannot  be  positively  determined),  gave,  by  the 
gravimetric  method,  79 '.52  per  cent,  of  Tl,  and  by  the 
volumetric  80'  18  per  cent. 

Thi'  author's  volumetric  method  of  determining  mercury 
dc]iends  upon  the  reactions  represcuted  by  the  equations — 

2  HgO  +  AsA  =  2  Hg  +  AsjOj   and 
2  Hg„0  +  M.p,  =  4  Hg  -I-  AsjOj. 

In  carrying  out  the  method,  the  mercury  compounds  are 
all  brought  into  solution  as  mercuric  compounds.  To  the 
solution  more  than  enough  caustic  soda  needed  to  precipi- 
tate all  the  HgO  is  added,  then  an  excess  of  decinormal 
AsjOa  solution  is  poured  in,  and  the  liquid  boiled  and 
allowed  to  stand  for  5 — 10  minutes.  It  is  then  cooled,  and 
the  precipitate  of  mercury  separated  by  filtration.  An 
aliquot  part  of  the  filtrate  is  taken,  the  alkali  neutralised 
with  hydrochloric  acid,  aiul  then,  after  addition  of  excess  of 
sodium  bicarbonate,  the  excess  of  As.,!).,  is  determined  by 
titration  with  Jjj  normal  iodiiu'  solution.  A  sample  of 
pure  mercuric  chloride,  containing  7li' 80  per  cent,  of  Hg, 
gave,  in  five  determinations,  results  varying  frcun  73*73  per 
cent,  to  74-49  jjer  cent,  of  Hg. 

When  operating  upon  the  sulphides  (which  must  be  dis- 
solved in  uitrohydrochloric  acid)  or  upon  snhstanees  which 
must  he  brought  into  scdutiou  with  nitric  acid,  and  which 
contain  chlorine  com]>ouuds,  the  frei-  chlorine  that  is  formed 
would  combine  with  the  caustic  soda  afterwards  added,  pro- 
ducing oxychloriue  acid  salts,  whii-h  have  an  oxidising 
action  ou  AsjO;).  The  chlorine  caiuiot  be  expelled  by 
evaporation,  as  mercury  would  be  thereby  lost.  To  obviate 
this,  after  bringing  the  compound  into  solution,  an  excess  of 
soilium  bicarbonate  is  added,  and  then  potassium  iodide 
until  the  precipitate  of  Ilglo  redissolves.  The  separated 
iodine,  which  colours  the  solution  yellow,  is  then  converted 
into  hydriodic  acid  by  a  few  drops  of  sodium  sulphite  or 
arsenious  acid.  Any  slight  excess  of  either  of  these  is  next 
removed  by  a  dilute  solution  of  iodine,  using  starch  solution 
as  indicator,  and  then  the  volumetric  process  as  above 
described  may  be  proceeded  with. — II.  S.  1'. 
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Estimation  of  Silicon  and  Iron  in  Cryolite.     R.  Fresenius 
aud  E.  Hintz.     Zeits.  Anal.  Chem.  28,  324—327. 

Thk  authors  find  that  when  ervohte  is  decomposed  hy 
heatinj;  witli  suliduuie  acid,  tliat  nearly  all  the  silica  remains 
as  sand,  and  that  only  a  very  small  proportion  is  evolve<l  as 
tetrartnoride.  To  olitaiu  the  total  anioinit  of  silica,  they 
effect  the  decomposition  in  a  U-shaped  leaden  tnhe,  con- 
nected, on  the  one  hand,  with  a  ivash-bottle  containing 
sulphuric  acid,  and  on  the  other,  with  two  smaller  XT-shaped 
leaden  tubes,  which  are  moistened  inside  with  ammonia. 
All  the  connexions  are  made  with  india-ruliher  corks  and 
small  lead  tubing;.  The  last  of  the  smaller  TT-tubes  is 
connected  with  a  glass  T^-tube,  trapped  with  water,  which  in 
turn  is  connected  with  an  aspirator.  The  decomposition 
tube  is  first  moistened  with  sulphuric  acid  and  heated  to 
200",  which  forms  a  protective  coating  of  lead  sulphate 
inside  it.  About  5  grms.  of  cryolite  are  treated  in  this  tube 
with  15  ec.  of  cone,  sulphuric  acid  and  heated  on  a  sand-bath 
to  200°  for  two  hours,  while  a  slow  current  of  air  is  con- 
tinuously drawn  througli  the  apparatus.  The  contents  of  the 
decompositiou  tube  are  then  washed  into  a  platinum  dish 
and  boilefl  with  water  and  a  drop  or  two  of  hydrochloric 
acid  to  I'cmove  alumina.  Sec.  The  residue  contains  the 
whole  of  the  silica  except  a  minute  quantity  that  has  passed 
over  as  silicon  fluoride  aud  which  is  retained  in  the  tubes 
containing  ammonia.  This  residue  is  fused  with  sodium 
carbonate.  For  fear  a  small  quantity  of  fluoride  has  been 
left,  the  fused  mass  is  first  triturated  with  water  aiul  filtered 
from  the  insoluble  residue  ;  the  aciueons  solution  is  then  only 
paitiuUy  neutralised  with  hydrochloric  acid  so  that  after 
evaporation  the  greater  part,  but  not  all,  of  the  silica  is  pre- 
cipitated (1).  Tliis  is  filtered  off  and  to  tlie  filtrate  is  added 
an  ammoniaeal  solution  of  zinc  carbonate,  aud  it  is  then 
evaporated  until  the  ammonia  is  expelled.  By  dissolving  the 
precipitate  tlms  obtained  in  nitric  aciil,  and  evaporating  to 
dryness,  &c.  in  the  usual  way,  the  silica  from  this  portion  is 
obtained  (2).  The  portion  of  the  melt  that  was  insoluble 
in  water  is  treated  w-ith  hydrochloric  acid  and  the  silica 
obtained  in  the  usual  way  (3).  The  silica  contained  in  the 
smaller  leaden  I'-tubes  is  next  determined.  It  is  necessary 
to  filter  the  ammoniaeal  liquor  from  the  lead  sulphate  that 
has  formed  in  the  tubes.  The  silica  is  obtained  from  the 
clear  licjuid  b}'  first  adding  so  much  sodium  carbonate  as  to 
render  it  alkaline,  after  boiling  off  the  ammonia,  and  then 
precipitatiug  with  zinc  carbonate,  &c.  (4).  To  guard 
against  any  possible  loss  of  silica,  the  precipitate  of  lead 
sulphate,  from  the  ammonia  tubes,  is  Inu-nt  off.  a  few  drops 
of  nitric  acid  added,  and  the  lead  sulphate  dissolved  out 
with  ammonium  acetate.  Any  residue  is  weighed  as  sihea  (.5). 
'J'he  sum  of  the  weights  of  these  five  portions  of  silica  gives 
the  total  weight  of  the  silica  in  the  sample.  Three  samples 
of  cryolite  were  found  to  contain,  respectively,  0'  80  per  cent., 
1"23  per  cent.,  and  1'39  per  cent,  of  Si. 

The  iron  in  cr3olite  is  determined  by  decomposing  the 
mineral  with  sulphuric  acid  and  filtering.  The  residue  is 
fused  with  sodium  carbonate  and  the  silica  precipitated  by 
hydrochloric  acid.  The  solution  obtained  after  filtering 
from  the  silica  is  added  to  the  pre\iously  obtained  solution 
in  stdphuric  acid,  and  boiled  with  chlorine  water  to  oxidise 
the  iron.  On  pouring  the  solution  into  hot  concentrated 
caustic  potash,  a  small  precipitate  of  ferric  hydrate  is 
obtained  which  may  be  estimated  by  conversion  into  sulphide 
and  finally  oxide,  or  (after  reduction),  by  titrating  with 
potassium  permanganate. 

The  three  samples  above  mentioned  were  found  to  contain, 
respectivelv,  O'll  jier  cent.,  0'8.5  per  cent.,  and  0*88  per 
cent,  of  Fe".— H.  S.  V. 


Notes  on  the  Estimation  of  .Sulphur  in  Burnt  Ore,  Sfc. 
G.  Lunge.     Zeits.  f.  angew.  Chem.  1889,  239—240. 

The  author  once  more  investigated  all  the  methods  pub- 
lished for  the  quantitative  determination  of  sulphur  in  burnt 
ore,  and  found  that  Watson's  modification  of  Pelouze's 
process  (this  Journal,  1888,  305)  was  not  only  the  simplest 
and  cheapest,  but  also  the  quickest  and  most  accurate  test 
ever  devised. — fs.  H. 


Sodijim  Hi/pophosphite  as  a  Reducing  Agent.     C.  Rein- 
bardt.     Stahl  und  Ei.sen,  1889,  9,  404. 

The  author  considers  this  substance  to  be  a  better  reducing 
agent  in  ironworks  laboratories  than  sulphurous  acid  or 
sulphites.  It  reduces  ferric  chloride  even  in  concentrated 
solution  and  in  presence  of  large  excess  of  acid  on  heating, 
and  does  not  decompose  with  sulphuretted  hydrogen,  so 
that  it  is  not  necessary  to  get  rid  of  excess  of  reducing 
agent.  On  account  of  its  hygroscopic  nature,  sodium 
hypophosphite  nnist  be  kept  in  glass  stoppered  bottles. 
The  author  used  a  solution  containing  200  grms.  of  salt 
in  4U0  ce.  of  water.— (J.  H.  li. 


E^timatinn  of  ('hrin)iinin  in  Iron  and  Steel.     C  Reinhardt. 
Stahl  und  Eisen,  1889,  9,  404. 

The  process  depends  on  the  fact  that  chromic  oxide  is 
completely  precipitated  on  heating  with  zinc  oxide,  whilst 
ferrous  and  manganons  chlorides  remain  in  solution.  The 
reduction  of  the  ferric  chloride  is  effected  by  heating  with 
sodium  hypophosphite.  Excess  of  zinc  oxide  is  then  added 
and  heated  for  some  time  before  filtering.  The  i>recipitate 
is  redissolved  in  dilute  hydrochloric  acid,  heated  \\\i\\  a  little 
sodium  hypophosphite  and  again  precipitated  with  a  slight 
excess  of  zinc  oxide.  The  precipitate  is  then  twice  redis- 
solved in  acid  and  rejirecipitated  with  ammonia  to  remove 
zinc— G.  H.  H. 


The  Estimation  of  Copper  in  Iron  and  .Steel.    C.  Reinhardt. 
Stahl  und  Eisen,  1889,  9,  405. 

The  solution  of  the  metal  in  hj'drochloric  acid  is  lieated 
with  sodium  hypophos]>hite  to  effect  tile  complete  reduction 
of  the  iron,  and  the  e()pper  is  then  precipitated  by  a  current 
of  sulphuretted  bydi'ogen.  The  sulphide  is  filtered,  ignited, 
and  weighed  as  cupric  o.xide.  If  the  latter  is  required  to  be 
free  from  snuiU  traces  of  iron,  the  sulphide  is  redissolved 
and  the  above  process  repeated. — G.  H.  H. 


An  Error  accompanying  the  Estimation  of  Is'itrates  in 
.Soils,  (V'c.  M.  Giuuti.  Le  Stazioni  Speriment.  Agrar. 
Italiane,  15,  1888,  5—15. 

The  author  observed,  during  the  extraction  of  certain  soils 
with  water  for  the  estimation  of  nitrates,  that  the  percentage 
of  nitrates  became  smaller  the  longer  the  soil  remained  in 
contact  with  the  water.  This  is  found  to  be  due  to  the 
activity  of  denitrifying  organisms,  and  can  be  prevented  by 
sterilising  the  soil  or  other  material  undergoing  extraction. 
To  effect  this  the  author  adds  5  cc.  of  chloroform  to  500 
grms.  of  soil,  requiring  about  1  litre  of  water  for  extraction. 

— D.  A.  I.. 


Delicate   Reaction  for  the  Detection  of  Rosin.     Mittheil. 
des  K.  K.  Tech.  Gew.-Museums,  1888,  77—78. 

In  a  previous  paper  (Mittheil.  1888,  14 ;  see  also  following 
abstract),  on  Storch's  test  for  rosin,  reference  was  made 
to  Holde's  test  for  the  same,  in  which  sulphuric  acid  of 
sp.  gr.  1  •  53  is  employed.  Holde  now  makes  a  communi- 
cation to  the  effect  that  his  method  is  essentially  different 
from  that  of  Storch,  inasmuch  as,  besides  using  weaker 
acid,  he  dispenses  with  the  use  of  acetic  anhydride. — E.  K. 


Detection  of  Rosin-oil  and  Rosin.     T.  llorawski.     llittheil. 
des  K.  K.  Tech.  Gew.-Museums,  1888,  77—81. 

In  testing  by  Storch's  method  (this  Journal,  1888,  136,  526, 
and  871)  for  the  presence  of  rosin  in  the  cake  of  fatt}'  acids 
separated  from  soap,  the  author  finds  it  preferable  to  use 
sulphuric  acid  of  sp.  gr.  1'53  instead  of  stronger  acid. 
Again,  when  heat  is  applied  to  dissolve  an  oil  in  acetic 
anhydride,  and  sulphuric  acid  of  sp.  gr.  1  •  53  added  to 
the  cooled   solution,  the  colouration  is  frequenths  even  in 
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itl>Kvuc«  of  rosin  oil,  so  iuteiise  thnt  the  lutter  ciiii  only  Ik- 
clrtifti'd  with  ditticulty  j  hut,  by  aililin;:  siil|>hiiric  acirt  of  the 
suiiif  Nlivn^th  to  II  xtliiliiiii  iimilr  ill  thi' riilil.  tin- rolonraliciii, 
US  II  lull',  is  palir  iiiid  tho  rosin  iviictimi  lluivfoiv  not 
liidilin.  The  iimjority  of  oils  pve  piilor  iiiiil  nioiv 
jrivi'iilsh  I'oloiinitions  whiMi  they  Imvi'  litrn  ilissolvrd  in 
thf  cold,  thosi'  iihtaint'd  aftiT  licaliii;;  with  aivtir  anliydiiili' 
lifiii;;  ;;ciu  rally  dark  liitiwii  or  ri'ddisli-hrown. 

Tlu'  iniiinlit\-  of  r»»siii  in  hard  soap  may  often  W  ronjihly 
iisc'iTtaiiii'd  l>y  this  list,  hut  it  is  pnl'i'ialili'  to  tsliniali' 
j{ni\inKtrii'ally  thf  anioiint  of  rosin  conlaiiud  in  soft  soaps, 
as  ihtsf  fiiipn'iilly  coiiliiiii  fatty  acids  which  pive  dark 
cohiiirations, — K.  It. 


7'Ae  Colour- liencl ion   of  Oil  of  (^lore.i  ifilh  Aniline  Snl- 
phiili:     K.  Xickil.     C'lu-ni.  Zcit.  13,  .')92. 

TlIK  author  has  (iri'viiaisly  shown  that  cii-icnol  jrives  a  yellow 
colour  with  aniline  sulphate  (this  .lonrnal.  1889,  421)  ; 
this  reaction  is  also  fjiveii  liy  oil  of  cloMs,  which  contains 
eiipeiiol. 

If  lilter-paper  (free  from  li^nin)  he  inipicfinated  with  oil 
of  cloves  aiul  then  with  aniline  snlphati'  a  reaction  similar 
to  the  so-called  "  li'jnin-reaction  "  of  wood  is  ohtaiiied. 

Soilinin  nitroprussidc  is  a  reagent  for  al<ie]i_\dcs,  for  the 
^roiip  I't),  as  has  alivaih"  heen  pointed  out  h\  \\'*-\  1  and 
Ugnl— A.  G.  H. 


(hi    the     Composition    iind     Anfiiie    of    Spent     Animal 
Cliairoat.     (!.  Stoklasa.     Clieiii.  Zeit.  Hep.  13,  H7. 

Thk  author  found  in  a  sam])le  of  spent  animal  charcoal  an 
excess  of  1  "T-i  perct'iit.  of  t'aO  over  the  ipiantity  reipiireil  to 
form  the  normal  salts  present,  and  infers  from  this  that  the 
compound  t'alll't ),  must  he  present,  as  well  as  oiilinar\ 
tricalciuin  phosphate.  He  ohjeets  to  rep(Mlinf;  the  phos- 
phoric acid  found  hy  the  molylidic  method  as  Iriealciutn 
phosphate  as  the  waste  material  contains  considerahle 
<|i)antities  of  iron  and  alumina,  whilst  the  method  involvin<; 
titration  with  uranium  solution  is  inexact  in  presence  of 
these  impurities.  He  recomniends  the  precipitation  hy 
inolyhdic  solution  with  the  nioditicalion  of  I*.  Wagner,  and 
the  precipitate  should  he  washed  with  water  which  dissolves 
the  aminoniiim  silicon  molyhdate,  the  plmsitlioric  acid  eoin- 
|K>iiiid  remaining  insolnhle.  This  method  of  operating 
removes  any  necessity  for  evaporating  to  dryness  to  sepai'ate 
silica,  a  fact  recently  estahlished  hy  Isbert.  Jleis.sl  con- 
siders that  the  presence  of  0-6  to  2  per  cent,  of  ferric  or 
aluminium  phosphate  in  superphosphate  made  from  animal 
charcoal  is  an  evidence  of  admixture  w  ith  mineral  phosphate, 
but  the  author  thinks  this  conclusion  untenahle,  as  spent 
animal  charcoal  ma\'  norinalU"  contain  tliese  impurities. 

— G.  H.  li. 


Another  method  of  analysing  Tiirkey-red  oil,  stated  to  be 
due  to  Finsler,  is  largely  empUiycd  in  luaclice.  .\  Unsk  of 
about  'JIKtcc.  cajmcity  pro^■ide(l  with  a  long  neck,  which  is 
grailuatcd  to  ^  or  -j^,  cc,  is  used  for  the  test.  The  lowest 
graduation  represents  a  capacity  of  150  cc,  the  uppermost 
200  ec.  Kxactly  :!0  grins,  of  the  oil  to  be  tested  are  weighed 
out,  washed  into  the  tlask,  ami  the  volume  made  up  to 
101)  cc.  with  water,  then  25  cc.  of  sulphuric  acid  of  (52  li. 
•Mr  added,  and  tin*  mixture  heated  to  the  boil.  Hot  water  is 
iHNt  added  niilil  the  sei)anited  layer  of  fat  rises  into  the 
neck  of  the  tlask,  its  volume  being  read  after  the  lapse  of 
half  an  hour.  The  oil,  as  a  rule,  rises  belter  if  a  little  of  a  hot 
concentrated  sohilion  of  eomiiion  salt  is  ailded.  After  the 
.sulphuric  acid  has  been  ailded  it  is  necessary  to  inaintain  the 
mixture  at  the  boil  and  to  shake  fiopiently  until  the 
sejiarated  oily  layer  is  quite  clear  and  tniiispareiit.  Con- 
cordant results  are  obtained  by  closel\  adhering  to  the  aboM- 
method.  The  calculation  is  made  from  llie  foniuila  (i  — -  li  V, 
where  (i  denotes  the  percentage  of  total  fat,  \'  the  volume 
of  separated  oily  matters.  The  old  I'oriniila  G  —  y  V, 
obtained  with  Stein's  method,  is  incorrect.  The  inethod  is 
suitable  for  raiiid  analyses,  where  a  high  degree  of  accuracy 
is  not  reiiiiired. — K.  li. 


Analysis  of  Turkey-lied  Oil,     ¥.  lireinl.     Mittheil.  des 
K.  K.  Tech.  Gew.-.Museums,  1888,  81—85. 

The  author  has  luevlonsly  used  the  term  "  total  fat "  to 
designate  the  mixture  of  neutral  fat,  fatty  acid,  hydroxyolcic 
acid,  and  falty-siilphuric  acid  containeil  in  Turkey-red  oil, 
this  being  the  generally  accepted  definition  of  the  term. 
On  this  iinderstandiiig  of  the  meaning  of  the  term  the  author 
compared  the  analytical  results  obtained  by  the  various 
methods  in  use  for  the  testing  of  Turkey-red  oil,  and 
criticised  the  methods  (.vcc  this  Journal,  18HH,  H72).  lieiie- 
dikt  ha.s,  howe\er,  recently  proposed  another  detinition  for 
the  term,  which  he  suggests  should  denote  the  mixture  of 
all  the  insoluble  fatly  matters  and  the  oxyoleic  acids,  fornied 
hy  the  decomposition  of  the  fatty  sulphuric  acids.  Under 
this  dr6uition,  the  percentages  of  "total  fat,"  found  hy  the 
methods  of  Stein  and  liriihl,  become  higher  and  still  more 
incorrect,  whilst  that  obtainid  by  Henedikt's  niitlind  is 
reduced  to  within  half  jier  cent,  of  accuracy,  a  closer  degree 
of  uecurucy  being  ditticult  to  obtain  on  account  of  the  danger 
of  iii,juring  the  fatty  matters,  on  completely  removing  the 
sulphuric  acid. 


The    Analysis    of    Commercial     Dc.rtrin.      C    Ilanofsky. 
Mittheil.  des  K.  K.  Tech.  Gcw.-iluseums,  1889,  5G— 59.' 

I.\  the  analysis  of  the  dextrin  of  commi-rcc  there  have  to 
be  determined:  1.  Dextrin;  2.  Starch;  It.  Sugar;  4.  Ash  ; 
and  5.  .Moisture. 

The  estiniatioii  of  the  portion  soluble  in  cold  water  is 
made  by  mixing  25  gnus,  of  the  sample  with  water  in  a 
500  cc.  Hask,  tilling  to  the  mark  and  allowing  to  stand. 
The  slightly  turbid  solution  is  then  llltered  and  used  for  the 
determinatiiui  of  (n)  maltose,  (A)  dextrin,  and  (c)  acidity. 

(a.)  The  maltose  is  determined  by  me;iiis  of  Fehling's 
solution  diluted  with  four  times  its  volume  of  water  to 
avoid  the  necessity  of  niaking  corrections  for  the  density 
of  the  maltose  solution.  .\  preliiiiinary  test  is  made  to  tiiid 
what  amount  of  the  solution  will  reduce  10  cc.  of  the 
I-'elillng's  solution,  then  1  or  2  cc.  less  are  taken  ;ind 
diluted  with  water  to  make  57 — 'i^  ec.  Soxhlet  found  that 
four  minutes'  boiling  was  retpiired  for  maltose  to  fully  re- 
duce l''ehliug's  solution.  One  part  of  copper  is  reduced  by 
0'808  part  of  maltose:  suppose,  therefore,  that  100  gnus, 
of  substance  contain  m  gi-ms.  of  maltose. 

(Ji.)  50  cc.  of  the  filtered  solution  (or  100  cc.  if  the 
;imount  of  insoluble  matter  be  large)  are  diluted  to 
200  cc,  and  boiled  for  two  hours  ivitli  15  cc.  of  hydrochloric 
acid  of  1*125  sp.  gi-.,  dextrin  and  maltose  are  thus  changed 
into  dextrose.  The  solution  is  then  lirouglit  into  a  liOO  or 
500  cc.  flask,  neutrali.sed,  diluted  to  the  mark,  and  the 
dextrose  determined  with  i'ehling's  solution.  .Supposing 
that  the  amount  of  dextrose  obtained  from  100  grms.  of 
substance  =  U  grms.,  the  percentage  of  dextrin  will  be 
•9  (I)  —  1"05  J«),  as  20  parts  of  dextrose  correspond  to  19 
parts  of  maltose. 

(c.)  As,  according  to  Schwackhofen,  all  dextrins  lia\e  an 
:iciil  reaction,  it  is  useful  to  determine  the  ;u-idity,  ^\llicll  is 
done  with  50  cc.  of  the  solution,  using  plienolphthalein  and 
decinonnal  potiish. 

In  cases  where  the  amount  of  insoluble  starch  is  large, 
a  correction  should  be  made  for  the  volume  of  the  same. 
Assuming  that  tlie  specific  gravity  of  starch  is  1*0,  the  num- 
of  cc.  to  be  dciliicted  is  found  by  di\  iding  the  amount  in 
gnus,  of  insoluble  matter  in  25  grms.  of  the  sample  by  1  ■(',, 
thus  the  volume  for  40  jter  cent,  of  starch  "will  be  G"2  cc. 

'i'lie  portion  insoluble  in  cold  water,  which  consists  almost 
entirely  of  starch,  is  most  conveniently  estimated  by  mixing 
2' 5 — A  grms.  of  the  sample  with  200  cc  of  water  and 
15  cc.  of  hydrochloric  acid  of  sp.  gr.  !•  125,  and  maintaining 
at  a  gentle  bfiil  for  two  hours,  with  an  arrangement  for 
preventing  evaporation,  then  neutralising,  making  up  to 
liOO  or  500  cc,  and  testing  with  Fehling's  solution.  If  1), 
grms.  of  dextrose  are  obt;iined  from  100  grms.  of  substance 
the  percentage  of  starch  will  be  0-9  (U,  —  !-)).  The  water 
is  detennined  by  drying  at  HOC.  Tlie  difl'erence  helweeii 
100  and  the  sum  of  the  maltose,  dextrin,  starch,  moisture, 
and  ash,  gives  the  percentage  of  other  organic  matters. 
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The  following  results  were  obtained  with  this  nietliod : — 


Sanipli'. 

Maltose. 

Dextrin. 

Stareli. 

Moisture. 

Ash. 

Other 
Organic  Matters. 

Aeidity  of 

100  Grnis.  in  ce. 

of  Deoinormal 

Potash  Solution. 

No.                  Per  Cent. 

1  4-2o 

2  lO-flO 

3  1           3-75 

Per  Cent,      j       Per  Cent. 
17-78          ,            36-65 

36-75                     43-20 

29-46          1            58-00 

Per  Cent. 
10-11 

7-02 

0-85 

Per  Cent.      !         Per  Cent. 
0-27           ]              2-04 

0-89                         1-74 

0-60                        1-34 

40-0 
26-6 
25-3 

— E.  B. 


On  the  Methods  for  Estimating  Starch.     A.  v.  Ashoth. 
Chem.  Zeit.  13,  591  and  611. 

TiiK  alhumiiioids  in  grain  meal  do  not  interfere  with  the 
baryta  method  of  estimating  starch  (this  .Journal,  1887,  608), 
but  the  oil  uses  up  some  of  the  barium  hydroxide.  On 
this  account  the  autlior  recommends  that  10  grms.  of  the 
meal  (the  amount  of  water  in  which  is  known)  be  first 
extracted  with  ether  in  a  Soxhlet's  apparatus,  and  then, 
after  exposure  to  air  to  allow  the  ether  to  eyaporate, 
crushed  iu  a  mortar.  1 — 1  -  8  grnis.  of  the  meal  so  prepared 
may  be  taken  for  the  estimation  of  starch,  and  several 
grms.  for  that  of  moisture,  which  must  be  determined  iu 
order  to  calculate  the  percentage  of  starch  in  the  original 
meal. 

The  aboye  method-  gives  higher  results  than  Lintuer's 
method,  and  this  is  due,  according  to  the  author's  ex- 
periments, to  incomplete  solution  of  the  starch  iu  the  latter 
method,  for  a  residue  is  obtained  which  is  converted  into 
sugar  by  diastase. 

Schvieb  (this  Journal,  1889,  127)  has  asserted  that  the 
baryta  method  is  not  adapted  for  the  analysis  of  rice,  but 
according  to  the  author  is  mistaken,  for  excellent  results  are 
obtained  if  the  rice  be  first  extracted  with  ether. — A.  G.  B. 


The  Determination  of  Glycerol  in  Crude  Glycerin. 
3.  Lewkowitsch.     Chem.  Zeit.  13,  659. 

TirE  author  has  already  shown  that  the  tri-acetin  process  of 
Benedikt  and  Cantor  (this  .Joimial,  1888,  696),  gives  closelj' 
concordant  results  in  the  case  of  moderately  pure  "  crude 
glycerins  "  ;  he  now  quotes  figures  sho\yiug  a  similar  agree- 
ment with  each  other,  for  crude  glycerins  obtained  bj' 
various  methods  of  saponification,  including  that  effected 
by  the  use  of  acid,  and  by  the  autoclave  process.  In  the 
24  numbers  given,  the  maximum  difference  between  dupli- 
cates is  0-58  per  cent.,  and  it  is  generally  much  less. 

He  also  recommends  its  adoption  in  all  cases  where  the 
glycerol  is  first  isol.ated  in  a  fairly  pure  state,  as  for  instance, 
in  its  determination  in  fats  and  oils.  In  his  recent  exami- 
nation of  the  fat  of  the  Sawan-i  nut,  it  was  used  with 
success,  the  fat  being  first  saponified,  the  fatty  acids 
liberated  by  means  of  sulphuric  acid,  the  filtrate  from 
them  treated  with  barium  carbonate,  evaporated  nearly  to 
dryness,  extracted  with  ether-alcohol,  and  the  solution 
thus  obtained  evaporated  first  by  gentle  warmth  and  finally 
in  a  dessieator,  leaving  the  crude  gljcerin  ;  bj-  then  using 
the  tri-aeetiu  process  it  became  uimecessarj-  both  to  dry  to 
constant  weight  and  to  determine  the  ash. 

The  author  has  tried  the  lead  oxide  method  for  the 
determination  of  glycerol,  it  having  a  certain  vogue  among 
English  analysts,  but  considers  it  unreliable.  (Compare 
O.  Hehner,  this  Joiu-nal,  1889,  4— 9.)— B.  B. 


Estimation  of  the  Alkaloid  in  Coca-leaves,     v.  d.  ilarck. 
Chem.  Zeit.  Rep.  13,  144. 

FrFTv  grms.  of  tlie  powdered  coca-leaves  are  mixed  with 
20  grms.  of  calcined  magnesia,  triturated  with  water,  dried  at 
60',  and  extracted  with  ether.  Tbe  ether  is  distilled  off, 
the  residue  taken  up  with  2  per  cent,  hydrochloric  acid, 
filtered,  and  the  filtrate  shaken  with  ether  till  no  more 
colouring  matter  is  extracted.  The  solution  is  then  made 
alkaline  with  ammonia  and  shaken  three  times  with  25  cc.  of 


ether.  This  ethereal  extract  is  dried  by  calcium  chloride, 
drawn  off  by  a  pipette,  evaporated  and  the  residue  of 
alkaloid  dried  in  a  desiccator  and  weighed. — A.  G.  B. 


On  the  Estimation  of  Organic  Nitrogen  hy  Volume,  by 
Soda-Lime,  and  by  KjeldahVs  Method.  L.  L'H6te. 
Compt.  Rend.  108,  817—820. 

The  author  has  made  a  series  of  determinations  of  organic 

nitrogen  both    by  Kjeldahl's  method    and  with   soda-lime. 

Below  are  his  results  : — 


T'.ieory. 

Soda-Lime. 

Kjeldahl. 

Brucine 

Per  Cent. 
7-10 

7-46 

18-66 
28-86 
31-82 
33-33 
46-66 

Per  Cent. 
7-15 

7-42 

18-42 
28-78 
31-08 
33-27 
46-54 

Per  Cent. 
6-89 

Cinchonlne  sulphate  . . 

<         3-40 
(.         3-92 

18-33 

Caffeine 

Oxamide 

28-74 
31-07 
33-19 

XJrea 

46-5 

He  draws  the  conclusion  that  Kjehiahl's  method  is  by  no 
means  capable  of  iniiversal  application.  He  has  also 
established  the  satisf.aetory  imture  of  the  soda-lime  process, 
when  used  to  determine  organic  nitrogen  iu  urine  and 
albumen,  using  as  a  check  method  that  of  Dumas. 
Ca/.eneuve  aud  Hngonnenq  had  impeached  its  accuracy  as 
regards  these  substances. — A.  R.  D. 


The  Estimation  of  Organic  Nitrogen  hy  Kjeldahl's  Method. 
E.  Auhin  and  L.  Alia.     Compt.  Rend.  108,  960—961. 

It  is  maintained  that  the  physical  conditions  of  many  of  the 
samples  with  which  an  agricultural  chemist  has  to  deal  are 
such  as  to  make  the  soda-lime  process  inconvenient  or 
inapplicable.  Kjeldald's  method,  on  the  other  hand,  is 
employed  in  the  greater  number  of  the  agronomic  laboratories 
of  i'rance,  which,  alone,  would  seem  to  indicate  its  general 
usefulness.  With  regard  to  the  brucine,  sulphate  of 
cinchonine,  aud  urea  refeiTcd  to  iu  a  previous  note,  the 
authors  explain  that  they  had  taken  no  pains  to  ensure  the 
purity  of  the  samples  iised  in  their  analysis,  which  were 
only  comparative,  hence  they  must  decline  to  accept  the 
criticisms  of  L'  Hote,  which  are  based  upon  the  discrepancies 
between  their  figures  and  those  yielded  by  theory. — A.  R.  D. 


The  Quantitative  Estimation  of  Wood-Cellulose  in  Paper. 
R.  Godeffroy.  Mittheil.  des  K.  K.  Tech.  Gew.-Mnseums, 
1888,  67—77,  and  1889,  9—14.  (See  also  under  XIX., 
page  564.) 

This  is  a  continuation  of  the  work  commenced  by  Max 
Coulon  and  the  author  {see  this  Journal,  1888,  863-804)  in 
connexion  with  a  process  of  estimating  the  amount  of  ground 
wood-cellulose  contained  in  paper,  the  process  being  fouuded 
on  the  property  this  substance  possesses  of  reducing  salts  of 
gold. 
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As  nil  nventfp*  n-siilt  of  n  number  of  te»U  it  wns  foniiil 
tlinl  100  parts  of  puritieil  •rrimiiil  pinewood  ei'lliiliise,  wliiii 
Ixiilitl  with  );olil  cliliiriiU-  s<ilutii)n,  r.ilueiil  1-1  parts  (if  ;;olcl. 
The  iiivestipitioii  of  the  ntliieiiiK  powers  of  tlie  woimI- 
eelliilose  of  the  lush,  l)ecch,  poplar,  willow,  luul  lir,  is  in 
pni).Tiss. 

W.MYil-oelliilose  and  the  eeUuloses  of  straw,  cotton,  and 
linen  in  the  eheniieally  pnre  etindition  are  ineapalileof  reduein^' 
ftolil  salts,  Imt  pnre  lineii-eellnlose  reilnees  silver  when  lioiled 
with  a  [HTfeetlv  neutral  solution  of  silver  nitrate,  no  other  of  the 
celluloses  inenlitnieil  above,  if  pure,  lieinj;  oapalileof  efl'eolinf; 
this   rdmiipe.     A   number  of  ileterininations  were  niiide  to 


a-scurtain  whether  linen-cellulose  i'educe<I  a  deliiiito  amount 

of  silver.  The  liueu-eellulose  used  in  the  experiuienis,  after 
heinj;  repeateillv  waslu-d  and  tinaliv  ilried  at  UH)  ,  eontaiu'-d 
1-71  per  eeul.  of  ash.  \Veif;lied  ipiantilies  of  the  washnl 
and  dried  e*'IIuh»se  were  boiled  for  a  few  minutes  in  j^lass 
beakers  with  a  neutral  solution  of  silver  nitrate,  the  linen- 
eelhilose,  coloured  blaek  by  tbi'  redneed  silver,  was  then 
broufflit  on  to  a  filter,  washed,  drieil,  anil  ij;nited.  It  is 
noteworthy  that  rediietion  does  not  take  ]ilaee  with  slijjlitly 
aeid  solutiiuis  of  silver  niti-ate,  whilst  alkaline  solutions  are 
reduced  by  the  other  kinds  of  eellnlose  as  well  as  by  linen- 
cellulose. 


The  foUowinp  analytical  results  were  obtained  :^ 


lV-l<>nuiiiation. 

Amount  uf 

Linen-Cellulose 

taken. 

Amount  of  Ash 
Ciileulnted. 

Weiitlit  of  Silver  and 
Ash  Found. 

Weight  of  Silver. 

lOii  J'arts  of 
Linen-Cellulose 
Reduce  of  Silver. 

1. 

Gnns. 
0-9»i80 

Grins. 
0'016;iC3 

Grms. 
«-03ft! 

Grms. 
0-019837 

Parts. 
2-0-27 

S. 

0-908S 

0-01M40 

0-0343 

0-018700 

2-0(H 

3. 

()-7886 

0-01S4S5 

0-0.3M 

o-nicoi.-i 

2-145 

4. 

0-8798 

0-oimi 

0-0334 

o-02ot.';c 

2-325 

fi. 

f307C 

0' 022359 

0-04.10 

0-026ftn 

2-037 

II. 

0-7C38 

0-013090 

0-0307 

0-017C10 

2-30S 

It  thus  appears  that  100  parts  of  linen-cellulose  reduce  as 
a  mean  "2- 1  parts  of  silver. 

Kifiht  samples  of  jiaper  made  from  mixtures  of  linen- 
cellulose  and  w(Kul-cellulose  were  taken  and  analy.sed,  after 
extractinf;  with  alcohol  and  ether,  the  results  being  calcu- 


lated on  the  assumption  that  100  parts  of  wood-cellulose 
reduce  14  parts  of  ^old,  and  100  parts  of  linen-cellulose 
reduce  2- 1  parts  of  silver.  The  compositions  of  the  papers 
were : — 


No. 

1. 

2. 

3. 

1            4. 

1 

5. 

6. 

7. 

8. 

Wood-oellulose 

Linon  

Per  Ont. 
80 

20 

Percent. 

70 

.-iO 

Per  Cent. 
CO 

40 

Per  Cent 

!            50 

1            50 

Per  Cent. 
40 

CO 

Per  Cent. 
.30 

70 

Per  Cent. 
20 

80 

Per  Cent. 
10 

90 

The  results  of  the  determinations  arc  piveii  below,  the  calculations  beinn  made  upon  the  weights  of   air-dri-.;d  paper 
taken. 


(ilVXTITATIVE    E.STIMATION-    OF    WoOD-CkLLULOSE. 


Moisture. 

1 

Ash. 

Kstractive 
Matter. 

Percentage  found  of 

Total. 

Paper. 

Wood- 
Cellulose. 

Linen. 

No. 
1. 

PerCi'nt. 
8-991 

Percent. 
0-B57 

Per  Cent. 
l-KSi! 

72-1-25 

2, 

8-751 

fl-Mi 

1-702 

(iI-102 

27-410 

99-nio 

3. 

8-471 

0-739 

1-513 

53-485 

3i;-3ii 

100-519 

4. 

8-278 

0-817 

1-4.33 

43-990 

45-0(2 

loo-io; 

5. 

7-507 

0-893 

1-287 

.. 

.. 

0. 

7 -424 

l-02(i 

0-994 

24-414 

Ot-7G9 

9VC-27 

7, 

0-817 

1-Olt 

0-814 

17-37G 

73-495 

99-510 

8. 

G-4tt 

1-099 

0-73;) 

•• 

80-704 

■• 

A  number  of  other  determinations  of  linen  and  wood- 
cellulose  in  samples  of  paper  made  with  linen  and  cotton 
rags,  wood-cellulose,  and  china  clay,  gave  satisfactory 
results. 

It  is  pointed  out  that  the  previous  results  publislied  are 
slightly  incorrect,  as  no  allowance  was  made  for  the  presence 
of  extractive  matter,  so  that  the  percentages  of  wood-celhilose 
arc  slightly  too  higli. 


A  sample  of  paper  was  prepared  by  hand  from  a  nn'xture 
of  equal  parts  of  liiu-ii  eellnlose.  and  sulphite-cellulose. 

Th*?  linen-cellulose,  after  being  washed  and  extracted, 
contained  1-02  \n'v  cent,  of  ash;  the  extracted  sulphite- 
cellulose  0-.'!49  per  cent,  of  ash.  100  parts  of  the  linen- 
eellnlose  reduced  1-99  parts  of  silver  from  a  solution 
of  silver  nitrate;  the  extracted  sul[ihite  wood-cellulose 
exhibited  no  reducing  power  either  for  silver  or  gold.     The 
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paper  wiis  tested  and  ffave  the  foll(»win<j  percentajje  results  : 
iineu-cellulose  50-9,  ash  2-08,  matter  extracted  by  alcohol, 
2-399,  matter  extracted  by  ether,  0-834. 


Different  kinds  of  ground  wood-cellulose,  obtained  as  far 
as  possible  from  various  trees  of  the  same  a<je,  and  jfrowu 
on  the  same  ground,  were  tested  with  the  results  given  below  : 


Kind  of  Tree. 


Ash  in  Dry 

Unextracted 
Ground 
!    Wood-Cellulose. 


Matter 

Extracted  by 

Alcohol. 


I 


Matter 

Extracted  hy 

Ether. 


Ash  in  Dry 

Extracted  Ground 

AVood-Cellulose. 


100  Grms.  of 
Dry  Extracted 

Ground 
Wood-Cellulose 
Uednce  Gold  in 


Willow 

Poplar 

Elm 

Acacia  

Fir  (pinus  silvestris) . . 
Pine  (pinus  abies) 


Per  Cent. 
3-2115 

2-307 

1-4853 

2-6.35 

3 -7035 

4-l!)55 


I'er  Cent. 
1-5845 

3-168 

reon 

1-2375 
3-690 
1-731 


Per  Cent. 
0-039 

0-055 

0-020 

O-0335 

0-051 

0-037 


Per  Cent. 
3-1385 

2-133 

1-458 

2-5583 

3-248 

4-4305 


Grms. 
13-94 

13-33 

13-65 

14 -.347 

14-098 
U-22C 


Alkaline  solutions  of  copper  sulphate  and  of  bismuth  are 
reduced  by  extracted  ground  wood-cellulose,  but  a  quantita- 
tive determination  cannot  be  based  on  this  fact.  No  other 
pnrilied  and  extracted  celluloses  induce  these  reductions. 

— E.  B. 


PATENT. 
ImproremenI    in     Thermometer.      C.     V.    Fisher,    London. 

From  ('.  .1.  TaKliabue,  New  York,  U.S. A     Eng.  Pat.  .")819. 

April  5,  1H89. '  6t/. 
Thk  ob.iect  of  this  invention  is  to  prevent  the  breakage  of 
the  thermometer  should  the  case  containing  it  be  dropped. 
The  case  is  open  at  both  ends,  each  being  proviiled  with  an 
elastic  pad  having  a  flange  in  the  centre  of  its  length  con- 
siderably wider  than  the  case.  Kaeh  pad  is  so  placed  that 
one  portion  of  it  is  inserted  into  the  case,  and  abuts  against 
the  instrument,  whilst  another  portion  projects  outside 
beyond  the  flange,  wliieb  thus  rests  on  the  end.  Should 
the  case  fall  lengthwise  it  is  protected  by  the  flange,  whilst 
should  it  drop  endwise  a  like  protection  is  atforded  to  the 
instrument  by  the  pad. — E.  .S. 


^flu  Books. 


HiK  Faerikation  dkr  Thkekfarbstoffe  und  ihker 
KoHMATERiALiE.v.  Vou  Dr.  W.  Hakmsen.  Berlin : 
S.  Fischer  Verlag,  1889.  Loudon :  H.  Grevel  &  Co., 
King  Street,  C'ovent  Garden. 

Small  8vo.  volume,  bound  in  clotli,  price  lO.s.,  contains 
preface,  table  of  contents,  introduction  co\ering  the  lirst 
seven  pages,  and  subject  matter  extending  to  page  310. 
An  appendix  of  a  couple  of  pages  and  an  alphabetical  index 
conclude  the  work. 

To  give  a  precise  idea  of  the  nature  of  the  contents  of  this 
little  work  it  may  shortly  be  said  that  whilst  apparently 
designed  as  a  text  book  for  the  student  of  chemical  techno- 
iog)-,  the  nuvtter  in  it  brings  him  still  more  closely  in  contact 
with  the  practical  operations  of  the  factory  than  is  usual  in 
works  already  written  on  this  subject.  If,  for  example, 
the  text  hook  of  Noelting  and  Julius  be  regarded  on  the 
one  hand  as  suited  par  excellence  for  the  preparation  of 
students  in  getting  a  theoretical  grasp  of  the  subject,  then 
the  work  under  present  consi<leration  may  be  regarded  as 
complementary  to  it,  supplying  in  concise  outline  the  details 
of  operation,  apparatus,  and  plant.  The  text  is  illustrated 
with  34  wood  engravings. 


Die  Chemie  des   Steinkohlentheers.     Mit  hesonderer 

Beriicksichtigiuigder  kiinstlichen  Organischen  Farbstoffe. 
Von  Dr.  GtsTAv  Schultz.  Zweite  voUstiindig  umgear- 
beitete  .Vuflage.  Zweiter  Band.  Die  F^irbstoft'e.  \'ierte 
Lieferung.  Braunschweig  :  Druck  nnd  Verlag  vou 
Friedrich  Vieweg  inul  Solm.  London  :  H.  Grevel  &  Co., 
33,  King  Street,  Coven;  Garden.     1889. 

This,  the  fourth  part  of  the  second  volume  of  what  will 
be  the  most  complete  work  ever  written  on  the  coal-tar 
colours,  includes  chapters  tliirty-sex'en  to  thirt^'-nine. 
Chap.  XXXVIl.  treats  of  the  Alizarin  colouring  matters, 
Alizarin,  .\HzarIn  orange.  Alizarin  blue  and  Alizarin  blue  S., 
Alizarin  W.S.,  Pnrpnrin.  .\nthracene  brown  (Antbragallol), 
Flavopurpurin,  Isopurjiurin,  Alizarin  black  and  Galloflavin. 
Chap.  XXXVllI.  treats  of  the  Dipheuylamine  eohmrs; 
there  we  find  the  Indophenols,  Oxazines  and  Thiazines  ; 
■whilst  Chap.  XXXIX.  comprises  the  Eurhodines,  Safranines, 
Mauvein,  Xlagdala  red,  Neutral  blue  and  Basle  blue. 

The  text  is  illustrated  by  se\en  wood  engravings  and 
extended  by  numerous  references  to  original  sources  of 
information.  A'ery  full  references  are  also  given  to  the 
more  im]>oi-tant  sources  of  patent  literature.  The  part,  for 
volume  it  cannot  be  termed,  commences  abruptly  with 
page  577,  and  ends  with  an  uulinished  sentence  on  p;ige  768. 


The  Chemistry  of  the  Coal-Tar  Colours.  Translated 
from  the  German  of  Dr.  R.  Bexedikt,  and  edited,  with 
additions,  by  E.  Kxecht,  Ph.D.,  F.I.C.  Second  edition, 
revised  and  enlarged.  London :  George  Bell  and  Sons, 
York  Street,  Covent  Garden.     1889. 

AccORDixG  to  the  preface  of  this  work,  designed  principally 
for  the  stiulent  who  desires  to  master  the  branch,  as  one  of 
applied  organic  chemistry,  two  circumstances  ha\-e  combined 
to  urge  the  translator  and  editor  to  the  production  of  a 
second  edition.  Firstly,  the  appearance  in  the  market,  since 
the  appearance  of  the  first  edition,  of  a  large  number  of 
new  coal-tar  colours  ;  and  secondly,  the  increased  scientific 
development  of  the  subjects, — "  the  constitutional  formulae 
of  many  products  of  which  we  then  (the  period  of  the 
appearance  of  the  first  edition)  knew  little  more  than  the 
empirical  formula?,  having  been  definitely  proved."  There 
is  in  this  work,  however,  though  as  above  stated,  "  princi- 
pally designed  for  the  student  of  applied  organic  chemistt-^-," 
a  distinct  practical  direction,  and  this  is  perhaps  rather 
towards  the  wants  of  the  dyer  than  towards  those  of  the 
colour  manufacturer,  though  the  latter  must  of  necessit}-  be 
acquainted  witii  both  classes  of  requirement.  Pai-t  L 
(pp.  5  to  68),  for  example,  is  devoted  to  "The  Optical 
Properties  of  Colouring  ilatters,"  "  General  Chemical  Pro- 
perties of  the  Colouring  Matters,"  "  Jlethods  of  Dissolving 
the  Colouring  Matters,"  "  Dyeing  with  Coal-Tar  Colours," 
and  "  The  Testing  of  Colouring  Matters."  In  Part  II.  the 
main  sidiject  is  then  commenced,  "  Coal  Tar  and  the  Kaw 
Products  used  in  the  Manufacture  of  the  Coal-Tar  Colours ;" 
and  in  Part  III.  attention  is  concentrated  upon  "  The 
Coal-Tar  Colours  "   themselves,  arranged    in    the  following 
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;,'i-<>ii|is  :  (1.)  t'olmiriii);  luultiTS  from  hi'iizi'iie  ami  loliioiu'. 
(2.)  I'lii'iiol  coloiiriiijr  miittcrs.  (H.)  Nii|)htliiilom'  colouring 
iiiiitiiTs.  (I.)  Aiitlinii-iiic  I'oloiiriii);  iimtliTs.  Tlic  work, 
rxilii^iv.'  Ill'  iiidix,  in)«  i(ivii>  :f_'.")  |>ii};i'>. 


CltMMKKI  lAI.    C)lt(!ANH     AnM.VSIS.       A  Tmillsf  (HI    llu'    I'ni- 

|nTtit'>.  I'nixiinali'  Analvtiral  l-ixaiiiinatinn,  and  Modes  ot" 
A>>a\iii^  the  \anous  ( )riranif  Clu-niicaN  and  I'l'odncts 
iiniiliivid  in  tlic  Arl>,  Mannl'aitnri>.  .Micllcini'.  iSic.  Witli 
i-onoiso  nn'llnHls  for  tlu-  di-tt-rtion  and  <U-tfi'nnnati(in  nf 
Hu'ir  linpuritifs,  A<InUi-rations,  and  l*ro(hu'ts  of  Dt'coni- 
|N)>ili<in.  liv  Ai.KKKo  II.  Ai.i.kn,  K.I.l'.,  I'.C.S.  Sirond 
t'dition,  rcvi.-i'il  and  cnlarf;i-d.  Volume  III.  I'art  I. 
Afid  derivatives  tif  I*Iu'n«>ls,  Arontatic  Acitls,  Tannins, 
Uves  inid  I'olcmrinj;  Matters.  London  :  J.  and  A. 
Clmrtliill,  U,  Xew  Hurlin^'lon  Street.      1HS9. 

As  the  aullior  slates  in  Iiis  [irefaee,  when  the  maniisnipt 
advaiice<l  towards  eompletion,  it  lieeauie  ivident  thai  tlu' 
subject-matter  would  I)e  too  extensive  to  allow  of  publication 
ot  Vol.  111.  in  ora'  ])art.  Conseiiueiitly,  the  present  issue 
forms  I'art  I.  of  that  volume,  itself  formint;  a  larjjc  8vo. 
volume  eoutainiiig  420  pages,  aud  an  iiulependeut  alphabetical 
index. 

The  contents  are  as  follows  : — 

Aiii)  Dkkivativks  of  I'iiknols  .vxd  AiioMATK  Acids. 
— l'heiail-sul|)honic  acids;  Henzoic  acid;  C'innamic  acid; 
I'hthalic  acids  ;  Salicvlic  acid  ;  I'rotocatechuie  acid  ;  Gallic 
acid;  Tannins  and  Tannic  acids.  ])vks  and  Coloirim; 
Mattkks. — Constitution  of  t'oh)nrini;  nailters  ;  Nitro-colour- 
injj  matters;  Nitroso-colourinjj  nuittcrs ;  .Vurin  and  its 
Allies  ;  I'hthaleins  ;  Azo-compounds  and  C'olourinf;  nuitters  ; 
Kosaiiiline  anil  its  Allies ;  Safranincs  and  their  Allies  ; 
Aiithniceiie  Colourinfi  matters;  Sulphuretted  and  T'nclassi- 
fied  Coal-Tar  Dves  ;  Colourin;;  matters  of  Natural  Origin; 
Recognition  of  Colouring  matters  ;  Kxamination  of  Com- 
mercial Colouring  matters;  Kxamination  of  Dvcd  tibres. 
The  work  concludes  with  a  t;iblc  of  Krcata  Un'  A'olnmes  1., 
II.,  and  III. 


(From  Board  of  Trade  and  other  Journals.) 


TAlilFF  CHAXGES  AND  CUSTOMS 
REGULATIONS. 

KCSSIA. 

MndiJ'ications  in  Customs  Tariff. 

Note. — Pond  =  :!f>  lb.  avoirdupois.     Funt  =  •U(I2  II). 
Cold  rouble  =  3s.  2d. 

A  despatch,  dati'<l  tin-  19th  .lune  last,  has  been  received 
at  the  Foreign  OIKii'  from  Mr.  Audley  C.  Gosling,  Her 
Majesty's  Charge  il'.Vffaires  at  St.  I'ctersburg,  transmitting 
a  statement  notifying  several  alterations  in  the  Uussian 
Customs  Tariff. 

Notice  is  also  given  in  the  0/7iii(i?  C;(i;(7/c  tliat  various 
explosives,  the  importation  of  which  has  been  hitherto  pro- 
hibited, may  now  be  imported  by  public  institutions, 
companies,  and  private  individuals,  for  agricultural,  mining, 
signalling,  and  other  purposes,  with  the  sanction  of  the 
Minister  of  Finance  aial  primarily  of  other  authorities. 

Section  243  of  the  Customs  Tariff  relating  to  such  ex- 
plosives is  read  as  follows  :  (it.)  Gunpowder. — Duty,  I '  40  r. 
gold  ]«T  pond  gross.  (6.)  Dynamite  and  every  kind  of 
explosive  substance  and  fidminating  compounds,  also  all 
accessories  for  cxitlosions,  such  as  quick  and  slow  matches, 
electric  primings,  &c.,  not  specially  mentioned  in  the  tariff. 
— Duty,  3  r.  gold  per  poud  gross. 


Section  43  of  the  Cu«totus  Tariff  will  henceforth  be  as 
follows  : — 

.•^tarch  in  lumps  and  |umclcr. — Duty.  11(1  r.  yulil  per 
p(>ud. 

The  new  rates  of  duties  are  to  co?ne  into  (ipe(alinii  from 
the  date  of  their  notiticiition. 

Notice  is  fnrlherniore  given  that  |ioint  7  of  .section  2(i  and 
note  2  to  section  l,'i:i  of  the  tarilT  are  niodilied,  and  are 
henceforth  to  be  as  f(vllows,  iind  that  these  moclilicalions  iire 
to  come  into  operation  from  the  date  of  their  notilication  in 
the  OJlicial  Gazelle. 

Section   2(1,    point    7.      W'a.r.     («.)   Hecs    wax,  vegetable 

1   wax,  wax  for  dressing  trees,  as   also    purilied   mineral    wax 

j    (seresine). — Duty,    l-jO   r.    gold    per    poud.     (/j.)   .Ml((eral 

wax    unrclined    (ozokerite). — Duty,    40    copecks    gold    per 

poud. 

.V  later  report  of  Mr.  Gosling,  dated  the  2Gth  .Tunc,  says 
that  the  ^fessrH</er  Offiriel  contains  the  following  notilica- 
tion n(o(lifying  the  ('((stonis  duly  ou  jtaper  jadp  : — 

Sections  2.')  of  Customs  TarilV,  point  2,  to  be  as  follows  : — 

Section  2.'),  paper  pulp,  point  2.  («.)  Wood  jiulp,  exce])t 
pulp  iirepared  cbemically,  20  copecks  gold  per  ]io((d. 
(ft.)  Wood  pulp  prcjiaicd  chemically  (cellulose),  though 
pressed,  2.^  copecks  gold  pel-  poud. 

-Vt  the  Siinie  tin(e  the  following  rates  have  been  fixed  for 
paper  pulp  and  its  |)r()ducts  when  imported  into  Kussia  from 
the  Grand  Duchy  of  Fiidand  : — 

Taper  pulp  of  every  kind,  except  pulp  chemically  prepared, 
dry,  14  copecks  gold  ]ier  poud  ;  ]>aper  pulp  of  every  kind, 
except  pulp  chemically  prepared,  wet,  <J  copecks  gold  [ler 
poud  ;  cardboard  of  iiapcr  pulp,  20  copecks  gold  per  poud  ; 
paper  pulp  prepared  by  chemical  process  (cellulose),  though 
pressed,  2.">  copecks  gold  per  jkhkI. 

Nematolile,  agalite,  asbestine,  and  similar  products  in 
tine  powder  and  resembling  asbestos  in  their  composition, 
to  be  cleared  (with  the  exception  of  ground  talc,  .section  7) 
under  section  14.)  of  Customs  Tariff. — Duty,  30  copecks 
gold  per  poud. 

Notice  is  further  given  that  the  i)nportatlon  into  Kussia 
is  allowed  of  ichtiola  and  salt  of  silpho  ('i  sulpho),  ichtiolic 
acid,  but  ready  preparations  of  the  same,  such  as  solutions, 
ointments,  pills,  eapstdcs,  plaister,  .soap,  &c.  are  prohibited, 
these  being  galenic  preiiarations. 

Switzerland. 

Classijieation  of  Artieles  in  Customs  Tariff. 
Note. — Quintal  =  220 -4  lb.  avoirdupois.     Franc  =  9^rf. 

The  following  decisions,  affecting  the  classification  of 
articles  in  the  Swiss  Customs  Tariff,  were  given  by  the  Swiss 
Customs  authorities  during  the  month  of  jlay  last : — 

Acetate  of  soda,  naphthionate ;  salt  known  as  "  Con- 
servirungssalz "  in  open  package. — Category  17.  Duty, 
1  franc  per  quintal. 

"  Phosgene  "  (solution  of  chloroxycarbonic  gas  in  toluol 
and  benzol). — Category  18.     Duty,  2  francs  per  quintal. 

Sl'AIN. 

Classijieafinn  nf  Articles  in  ('usl<ims  Tariff. 
Note. — Kilogramme  =  2' 204  lb.  avoirdupois.    Peseta  =  9-iLrf. 

According  to  the  Drutsches  I/andels- Archie,  the  follow- 
ing decisions  affecting  the  classification  of  articles  in  the 
Spanish  (^'ustoms  Tariff  have  recently  been  given  by  the 
Spanish  Customs  autharities  : — 

rnrcHned  mineral  oils  mixed  with  tallow  are  classified 
under  Category  7.  Duty,  41  cs.  per  100  kilos.,  with  a  sur- 
charge of  H  pes.  34  cs.  and  a  transitory  duty  of  3  pes.  75  cs. 
per  100  kilos. 

Kesinous  oils  are  classified  under  Category  58.  Duty, 
2  pes.  per  100  kilos. 

U.NITKI)  Statks, 
Recent  Customs  Decision. 

In  the  case  of  Castille  soap  and  other  commodities  where 
the  difference  between  the  invoice  weight  and  the  weigher's 
return  may  be  due  to  evaporation  or  other  like  causes,  and 
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it  appears  to  the  satisfaction  of  tlie  appraiser  aiul  collector 
that  the  foreii;]!  market  value  per  |iouii(i  of  the  floods  landed 
has  proportionally  enhanced,  so  that  there  has  heen  no 
diniinulion  of  the  tcital  entered  value  of  the  invoice  in  the 
forei^Mi  market,  notwithstanding  the  shrinkafje  in  weight,  it 
would  seem  to  follow  that  the  foreign  market  value  per 
pound  would  be  represented  by  the  result  which  would  lie 
obtained  by  dividing  the  total  foreign  market  value  of  the 
invoice  by  the  number  of  pounds  landed.  Article  604, 
Kegulatioiis,  is  inoditied  accordingly. 

Canada. 

Classification  of  Articles  in  Customs  Tariff. 

The  following  decisions  affecting  the  classification  of 
articles  in  tlie  Canadian  Customs  Tariff  have  recently  been 
given  by  the  Canadian  Customs  authorities  : — 

Sccond-i>rocess  molasses,  testing  by  polariscoi)e  less  than 
35  degrees,  when  imported  by  manufacturers  of  blacking  for 
use  in  their  own  factories  iu  the  manufacture  of  lilacking, 
may  hereafter  come  duty  free  under  certain  conditions. 

Alizarine,  blood  albumen,  arseniate,  bi-arseniate,  chlorate 
and  stanuate  of  soda,  tannic  acid,  tartar  emetic,  chlorate  of 
potash  crystals,  gum  gedda.gum  barberry,  grey  tartar,  fustic 
extract,  aud  quercitron  or  extract  of  oak  bark,  when 
imported  by  the  maiuifacturers  of  cotton  and  woollen  goods 
for  use  iu  their  own  factories  only  ;  and  grey  tartar,  fustic 
extract,  and  quercitron  or  extract  of  oak  bark,  for  the 
manufacture  of  colours,  are  admitted  free  of  Customs  duty 
until  the  end  of  the  next  session  of  Parliament. 

Sulphate  of  alumina  and  alum  cake,  used  as  a  substitute 
for  alum  by  paper-makers,  are  placed  on  the  list  of  articles 
tliat  may  be  imported  into  Canada  free  of  Customs  duty. 

Sunu^c,  when  imported  to  be  used  for  dyeing  or  tanning 
]iurposes,  i.e.,  manufacturing  purposes,  not  further  manu- 
factured thau  crushed  or  ground,  is  placed  on  the  list  of 
articles  that  may  be  imported  into  Canada  free  of  Customs 
duties. 

Camwood,  when  imported  to  be  used  for  dj'cing  or 
tanning  purposes,  i.e.,  manufacturing  purposes,  not  further 
manufactured  than  crushed  or  ground,  is  placed  on  the  list 
of  articles  that  may  be  imported  iuto  Canada  free  of 
Customs  duties. 

Ferro-manganese,  ferro-silieon,  &c.,  entered  for  mixing 
with  iron  when  smelted  for  castings,  is  allowed  entry  at  the 
rate  of  4  dols.  per  ton  as  iron  in  pigs. 


SoiiTH  Australia. 

Drawback  on  Paint  and  Varnish. 

A  communication,  dated  the  13th  May  last,  luis  been 
received  from  the  Collector  of  Customs  at  Port  Adelaide, 
South  Australia,  enclosing  copy  of  an  order  iif  the  (ioxernor 
in  Council,  providing  for  the  payment  of  <lrawbacks  on  paint 
and  varnish  ex]iorted  from  the  colouj-,  as  follows  : — ■ 

I'aints  mixed  ready  for  use,  manufactured  iu  South 
Australia  from  materials  upon  which  the  full  duty  has  been 
paid  upon  importation,  provided  that  the  proportion  of  oil 
used  in  the  manufacture  of  such  paint  be  not  less  than 
33  per  cent.,  will  be  entitled  on  exportation,  and  proof  to 
the  satisfaction  of  the  collector  of  Customs  of  the  correctness 
of  the  claim,  to  a  drawback  of  2i-.  per  cwt. 

Varnish  manufactured  from  materials  upon  which  the  full 
duty  has  been  ]iaid  in  South  Australia  on  importation, 
jirtivided  that  the  |iroportion  of  oil  used  in  the  manufactiu-e 
of  such  varnish  be  not  less  than  33  per  cent.,  will  be  entitled 
on  exportation,  aud  proof  to  the  satisfaction  of  the  collector 
of  Customs  of  the  correctness  of  the  claim,  to  a  drawback 
of  2d.  per  gallon. 

Additional  articles  upon  which  no  drawback  will  be 
allowed,  unless  iu  original  packages  or  packed  therefrom, 
in  all  cases  upon  the  production  of  the  original  stamped 
invoices,  viz. : — Blacking,  blue,  pickles,  starch. 


Changes  in  the  French  Indo-Chinese  Customs  Tariff. 

The  ^oHrHo/  Q/^«'c?  publishes  a  decree  of  the  President  of 
the  French  liepulilic,  effecting  the  following  modifications 
in  the  Customs  tariff  of  French  Indo-China ; — 


Note. — Kilog. 


2-204  lb.  avoird. 
gallons.    Franc 


Hectolitre  =  92  imp. 


Articles. 


IX.— Oils  and  Vegetable  Essences. 

Oils: 
Of  Kum  benjamiu 

Of  mint,  spiced 

Olive 

Gums  : 
Gamboge 

Dragons'  blood 

Essence  of  niyrrli 

Do.  of  olibanum 

Gum  benjamin 

Camphor  and  cmiphor   was*o    in    lumps, 
known  as  "  barrow  " 

Opiam : 
Benares,  raw 

Do.,  boiled  or  prepared 

Yitnnau,  raw 

Do.,  boiled  or  prepared  without  mixtm-e. . 

Do.,  boiled  or  prepared 

Balsams 

XIII.— Dyes  and  Tanning  Materials. 

Mangrove  bark 

Gambler,  raw 

Do.,  prepared 

XV.— Stones,  Eakths.  and  Combustible 
Materials. 

Fluster  

Lime 

Cement 

Sulphurs,  sublimate  and  others 

Miueral  oils 

XVI.— Metals. 

Lead  in  ingots 

Copper  ores 

Zinc  iu  pigs 

XVII.— Chemical  Products. 

Yellow  oxide  of  lead  (massicot) 

Cinnabar,  natural 

Sea  salt 

Saltpetre 

XVIII.— Prepared  Dyes. 

Cochineal 

Lac 

Indigo,  liquid 


Rate  of  Duty. 


lOU  kilos. 


Prs.  Cts. 
720-00 

350-00 

15-00 

12-00 
7-20 -00 
540-00 
540 -00 

35-00 


Free. 
100  kilos. 


1,300-00 
2.000-00 
016-CG 
1,833-33 
2,600-00 


Free. 


100  kilos. 


0-,-)5 
2-00 
25-00 


„  0-08 

1-00 

1,000  kilos.        10-00 

100  kilos.  10-00 

„  5-00 

3-60 

600 

„  3-60 

4-20 
„  0-00 

1-66 
„  10-00 

„  60-00 

„  3-60 

2-60 
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Articles, 


Rsto  or  Duty. 


XIX.— Coiorss.  Frs.Cts. 

firocn  piuiita  (Chim-ac) 100  kilos.  SM 

Chiiicstiuk I'r'''- 

XX.— MiSCELLANKOCS  CoMPOSITIO.NS. 

Bo»o»r utoiio I  luokil.K-..       l,7iK)-U0 

Rhulmrl ,         ..  li'«» 

Mi'dicanicnts.  not  spct-ifli-d  in  an  olllcittl 
pliArniiu*op,v>in,  ana  not  otiierwisc  luon- 
lioiud  in  tlic  turill 10  7o  «'' ''«'• 

Cliini'.-*  MMiii-t-s  ami  nlliiT  fowl  priTwrntions 
not  ollurwis,' "liNlinKuiNlitKl '  Five. 

Ciluc  lOOkilos.  i;ui( 


lidiiKhtiU. 


XXI.— BBVBBA0E3. 

.\lcollols  : 
Brandy,  in  bottles,  i>cr  hoctolitro  ol  liiiuid 

Do..  othiT  than  in  bottles,  per  lieotolitro 
or  unro  alcohol 

Other,  por  hoctolitro  of  pure  alcohol 

Liqueurs,  per  hectolitre,  liiguid 

XXIX.— .\BMS,  Powder,  asu  Ammu- 

SIIIOS. 

Guniwwdor  aud  lilkd  cartridiscs 

Firworks  and  petards,  Asiatic 


Free 


UecMjlitro        Wm 

„  60 -00 

50-00 
60-00 


10  %  ad  vol. 
10  7e.  ad  ''<"'• 


EXTIIACTS  FROM  lililTISH  AND  FOBEIGN 
COSSULAH  REPORTS. 

iiRAZIL. 

British  ('hemiciils. 
British  trade  with  Santos  lias  greatly  progressed  lately  at 
the  expen>e  of  that  of  (lermaiiy.  Cheiuicals,  hitherto 
exclusively  (Ieri\e(l  from  (jennan  sources,  are  uow  obtained 
from  Givat  Britain  in  fn'eater  ijuanlities,  and  preferentially. 
— Chemist  and  Utiiygist. 

Chemical  Munnres. 
For  frroH'iiif;  coffee  it  has  hithei-to  been  the  custom  to  cut 
down  the  virifin  forest,  and  when  the  woods  and  leaves 
become  dry  to  burn  them  as  they  lie,  thus  addinfr  natunil 
potash  to  the  already  fertile  humus.  As  the  coffee  tree 
only  lasts  about  l.'>  years,  estates  without  virgin  forest  are 
hardly  saleable.  The  planters  either  move  on  to  certain 
nnvisited  parts  of  Sao  Paulo  and  Ks]>irito  Santo,  which  are 
being  ojiened  up  by  the  Sorocabana  and  Leopoldinu  railways, 
or  commence  to  use  chemical  manures.  The  latter  course. 
however,  is  greatly  impedeil  by  the  inconceivable  hiiglit  of 
duties  on  such  fertilisers.  Tha  following  four  instances 
may  be  given  : — On  bisulphiirate  of  carbon,  price  in  France, 
1  ji.  a  ton,  the  Customs  duty  liere  is  'i'll.  a  ton,  without 
counting  warehousing,  Customs  ijorterage  fee,  or  ,1  per  cent, 
additional  Customs  dues.  Sulphate  of  iron  costs  in  France 
2/.  llii.  per  ton,  and  pays  taxes  here  IB/,  per  ton,  without 
the  adilitiouals  above  mentioned.  Sulpliate  of  aininonia  costs 
in  Portugal  18/.  per  ton,  and  the  Custom  house  here  takes 
40/.  a  ton.  Superi>hosphate  of  lime,  used  for  vines,  coffee 
trees,  cotton,  and  cane,  costs  3/.  a  ton  in  France,  aud  here 
pays  80/.  duty,  besides  the  extras  above  mentioned.  In 
the  Budget  Law  for   1889   the  Government  is  authorised  to 


aboli»li  or  reduce  the  duties  on  the  above-mentioned  four 
fertilisers,  and  also  (ui  the  following: — Phosphate  of  lime, 
nitrate  of  |iolash,  nitrate  of  soda,  sulpliate  of  potash,  silicate 
of  potash,  sulphate  of  copper,  sulphur. — Ibid. 


liKlJ'iSll    lit  K9IA1I. 

The  (^utvh  Induslnj. 
Next  to  rice,  eutch  is  the  most  important  article  exported 
to  Kurope  from  Biirmah.  The  culch  trade  has  become 
more  and  more  important  during  the  last  20  years,  and 
although  its  prosperity  recei\ed  a  tein]K>rary  cheek  in 
1S85-H(),  as  a  result  of  t!ie  annexation  of  tlie  upper  countiy, 
it  has  now  fully  ivcoxered  its  former  aeti\ity,  and  the  pro- 
duction is  as  large  as,  if  not  larger  than,  tliat  of  previous 
years.  Aud  there  is  no  doubt  that  in  tiu-  same  measure  in 
which  onU-r  and  traiuiuillity  increase's  tlnmgh<uit  tlie  countrv, 
and  \\\\\\  tile  opening  of  wvw  eoniniercial  r(uiteN,  tlie  inami- 
tacture  of  this  product,  which  is  so  abundant  in  the  forests 
of  this  countiy,  will  grow  more  and  more.  The  eutch  trees 
are  found  throughout  the  vast  forests  which  cover  the 
surface  of  Biirmah.  The  wood  has  a  dark  red  exterior, 
and  iniieh  resembles  inahogany.  Cut  into  small  pieces  and 
boih'd  in  water  it  is  reduced  to  a  jiaste  called  *'Sha"  in 
Burmese,  which  forms  the  eutch.  This  eutch  is  largely 
inanufactiired  by  the  inhabitants  of  the  villages  fringing 
the  borders  of  tile  forests.  Cutchmaking  is  a  >'ery  simple 
process,  and  only  reipiires  a  pair  of  strong  arms,  an  axe, 
and  a  vessel  for  boiling.  In  October,  at  the  end  of  the 
rainy  season,  the  Burmese  go  into  the  woods  with  their 
families  in  bands  of  three  to  six.  By  preference  spots  are 
chosen  where  clusters  of  strong  and  tall  trees  are  found. 
Small  holes  are  then  cut  in  the  earth,  in  which  to  place  the 
vessels.  Tlu'reiipon  the  trees  are  felled,  hewn  into  logs, 
and  peeled  until  the  core  is  reached,  which  is  iniinersed  in 
water  and  boiled.  ,\s  soon  as  the  resulting  paste  has 
attained  the  reijuisite  thickness  it  is  einiitied  out  on  a  mat 
and  dried  in  the  shade.  The  best  (|ualities  are  next  shajied 
into  the  tablets  met  with  in  commerce,  and  measuring 
12  in.  X  7  in.  x  5  in.  The  colour  of  the  eutch  varies, 
according  to  the  age  or  quality  of  the  tree  and  the  duration 
of  the  boiling  ]irocess,  from  red  or  dark  red  to  black.  The 
bright  red  and  red  grades  are  considered  the  best,  and  are 
fashioned  with  much  more  care  and  in  smaller  tablets  than 
till'  others.  They  are,  along  with  betel  and  areca  nuts,  a 
favourite  masticaut  of  the  natives.  The  dark  red  and  black 
grades  are  especially  made  for  the  European  and  American 
markets,  and  it  is  these  varieties  that  are  bought  up  by  the 
Bangoon  merchants.  Pure  eutch,  properly-  dried,  should  be 
of  a  regular  aud  even  shape,  bitter  and  acrid  taste,  and  of  a 
flavour  resembling  that  of  opium.  The  colour  is  more 
apjireciated  the  nearer  it  ajiproaches  bright  red.  Enormous 
quantities  of  soft  or  elastic  eutch  are  thrown  on  the  market, 
because  the  boilers  are  iu  too  great  a  haste  to  take  advantage 
of  a  favourable  market  to  properly  dry  the  eutch.  Some 
jears  ago  the  brand  known  as  "  Mimluoii  pure  eutch," 
which  excelled  iu  uniformity  of  manufacture,  was  placed 
upon  the  market.  A  product  locally  named  Than-sha  is 
sold  as  an  imitation  of  true  cuteli.  It  was  first  brought  out 
about  eight  years  ago,  when  it  sold  at  10  rupees  per  100 
"  viss,"  but  during  the  last  season  it  has  been  worth 
2.)  rupees  per  100  "  viss."  Other  varieties  of  eutch  are 
mixed  with  tibroiis  matter,  sand,  or  clay,  or  are  jirepared  with- 
out regard  to  the  quality  of  the  wood  or  the  boiling  period. 
These  grades  are  know  n  as  Sat-sha,  Nayhtn-shn,  Reeeunuii- 
shii,  and  I'ct-fok-sha.  Cutch  mixed  with  sand  or  earth  is 
easily  known  by  weighing  or  tasting  it.  The  Chinese  never 
biiv  cutch  from  the  liunnese  without  previously  sorting  it. 
The  )irices  they  pay  run  from  37  rupees  per  100  "  viss  "  for 
good  hard  eutch,  to  20  or  'M)  rupees  fur  soft  grades,  and 
from  2.j  down  to  8  rupees  for  adulterated  stuff. — Ibid. 

China. 

China  Root. 
Nearly  a  quarter  of   the  China   root  exported   in    1H87 
from  China  came  from   Kinkiang,  and  the  exjiort  iu  that 
year  was  below  the  average.     It  is  grown  principally  in  the 
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Chieii-shan  and  Ho-shan  districts  in  Anhui,  and  reaches  the 
Yangtst  at  An-ching.  To  avoid  lekiri  exactions  it  is  broucfht 
to  Kiukiang  instead  of  Wuhu,  and  is  shipped  chiefly  to 
Nin^o  and  Canton,  from  which  latter  port  it  is  said  45,000/. 
worth  is  annnally  sent  in  the  form  of  medicines  to  the 
Chinese  in  Australia  and  California.  The  exports  from 
Kiukianc;  were  781,.560  lb.  (worth  l:i,.J47/.)  in  1888,  and 
504,257  lb.  (worth  8,048/.)  in  lS8'.—Ihid. 

Vegetable  Tallow. 
The  export  of  vegetable  tallow  from  Jui-ch'ang,  the  next 
district  west  of  this,  amounted  this  vear  to  517  tons,  valued 
at  l-_',997/.,  or  double  the  export  of  1883  and  1884.  It  is 
reported  that  the  natives  are  learninflr  to  adulter.ite  it  by 
mixing  in  kerosene  or  other  cheap  oil  with  the  tallow  while 
it  is  cooling.  Chinkiang,  Tientsin,  and  Pekin  take  most  of 
the  tallow  exported. — Ibid. 

Cuttlefish. 
There  was  a  decrease  in  the  exports  in  foreign  vessels  of 
cuttlefish  from  the  Chinese  port  of  Xingpo  from  47,881  piculs 
in  1887,  to  43,468  piculs  in  1888;  but  it  is  believed  that 
only  about  two-fifths  of  the  take  are  exported  in  foreign 
vessels,  the  remainder  going  in  junks  to  ^^'encho\v,  Fuhkien, 
and  elsewhere.  The  fishing  commences  about  .Vpril,  and 
with  the  dr>-ing  goes  on  till  about  June,  when  the  market 
opens.  The  success  of  the  trade  is  very  dependent  on  the 
weather ;  a  cloudy  season  interferes  with  the  curing,  north- 
east winds  disperse  the  fish,  and  a  mild  winter  naturally 
means  scarcitv  of  ice. — Ibid. 


EclADOK. 

Drugs  from  Guayaquil. 
The  shipments  of  cinchona  bark  from  the  port  of 
Guayaquil  were  larger  in  1888  than  in  the  ])revions  vear, 
the  figures  being:— 1888,  880  quintals,  value  2,640/.;  i887, 
549  quintals,  value  1,647/.  Nearly  the  whole  of  this  went 
to  England.  Of  Condurango  8,250  lb.  were  shipped,  of 
which  two-thirds  to  England  and  most  of  the  remainder  to 
Germany  ;  and  of  sarsaparilla  20,365  lb.  to  England  and 
Chili.— //»rf. 


FR-OJCE. 

The  Marseilles  Oil  Trade. 
The  total  imports  of  seed  oils  in  Marseilles  in  1888 
attained  278,527  tons,  against  286,770  in  the  previous  12 
months ;  the  falling  off  has  been  chiefly  in  gingelly  seed 
from  Bombay,  owing  to  the  small  crops  there.  The  general 
state  of  trade  improved  considerably  during  the  year,  as,  by 
reason  of  the  shorter  supplies  and  substantial  rise  in  tallow 
and  all  greases,  prices  of  seed-oil  rose  considerably,  and 
there  was  a  steady  sale  during  the  last  six  months.  For 
1889  the  general  opinion  inclines  to  lower  values,  as  the 
crops  of  ground-nuts  on  the  iladias  and  Coromandel  coast 
promise  large  yields,  and  the  Bombay  crops  are  also  full 
average  ones.  Under  oleaginous  seeds  are  also  comprised 
palm  kernels  and  coprah,  which  produce  concrete  oil,  and 
form  one  of  the  principal  ingredients  in  the  manufacture  of 
soap,  which  is  made  of  about  30  per  cent,  concrete  oil  and 
60  per  cent,  to  70  per  cent,  seed-oils.  Coprah  gives  about 
65  per  cent,  oil,  ;iml  palm  kernels  alpont  44  per  cent. 
Xearly  the  whole  of  the  said  imports  of  oil-seeds,  viz., 
278,527  tons,  have  been  crashed  by  ^Marseilles  crushers, 
giving  a  production  of  100,000  to  110,000  tons  of  oil. 
These  products  are  connected  with  one  of  the  largest  and 
most  prosperous  industries  in  Marseilles,  viz.,  the  candle 
and  stearine  factories  of  ilessrs.  Les  Fils  de  Frederic 
F'ouniier,  who  are  among  the  very  largest  manufacturers  in 
Europe,  their  production  of  stearine  amounting  to  nearly 
1,200  tons  yearly,  and  about  16,000  tons  of  candles,  stearine, 
and  tallow.  The  chief  articles  used  for  this  production  are 
palm  oil  and  tallow,  and  their  imports  for  these  for  1888 
have  amoimted  to  11,551  tons  palm  oil  and  4,195  tons 
tallow,  in  addition  to  common  greases  and  French  home- 
melted  stuffs. — Ibid. 


MOBOCCO. 

Cumin  Seed. 
A  good  deal  of  cnmin  seed  is  produced  in  the  districts 
near  the  city  of  Morocco  (Marikesh  in  the  yernacnlar), 
and  in  addition  to  being  much  used  by  the  natives,  both 
ilohammedan  and  Israelitish,  in  cooking  and  confectionery, 
is  an  article  of  export,  the  Aalue  for  the  ^ear  1888  bein" 
quoted  at  708/.  for  2U  tons  of  this  small  grain,  shipped  to 
England,  France,  and  Spain. — Ibid. 

Olive  Oil. 
The  1888  yield  of  this  oil  from  the  Mogadore  district  was 
considerably  below  that  of  1887,  and  as  the  prices  obtainable 
on  the  European  markets  were  by  no  means  encouraging,  a 
considerable  proportion  of  this  yield  appears  not  to  have 
been  shipped,  but  to  have  been  stored  in  the  interior,  iu 
hopes  of  better  times. — Ibid. 

Argan  Oil. 
The  oil  produced  from  the  kernels  of  the  bitter  berries  of 
the  argan  tree  QArgania  sidero.rglon'),  forests  of  which 
form  an  interesting  and  peculiarly  characteristic  feature  of 
the  landscape  in  Soutbern  Morocco,  is  of  universal  use  in 
these  parts  for  lighting  and  cooking  purposes.  The  rank- 
smell  and  taste  which  characterise  the  raw  oil  disappear 
entirely  at  a  certain  degi'ee  of  heat,  imparting  no  disagreeable 
flavour  whiitever  to  food  properly  cooked  in  it. — Ibid. 


Russia. 

liussian  Quicksileer. 
Our  Consul  at  Taganrog  (Black  Sea)  mentions  that  the 
quicksilver  mine  in  his  district,  of  which  mention  was  first 
made  in  the  year  1886,  has  been  successfully  worked  in 
1888,  32,300  tons  of  ore  having  been  extracted ;"  32,800  tons 
were  sorted,  of  which  nearly  30,000  tons  contained  quick- 
silver, averaging  from  0  44  to  6  90  percent.  The  latter 
quality  is  rare  ;  only  li  per  cent,  of  the  ore  gave  such  high 
results.  About  28,500  tons  were  calcined,  and  yielded 
3,234  cwt.  of  clean  quicksilver.  In  1887,  the  first  year, 
only  1,266  cwt.  were  produced.  This  Russian  quicksilver  is 
remarkably  pure,  and  has  supplanted  all  foreign  importa- 
tions.— Ibid. 


MISCELLANEOUS  TRADE  NOTICES. 

Import.ot  Salt  Discovert  at  B.utKow. 

The  find  of  salt  on  Walney  Island  over  a  large  area  is 
viewed  with  some  apprehension  by  the  Salt  Syndicate.  The 
quality  of  the  deposit  is  excellent,  and  it  is  in  the  hands  of 
a  small  syndicate,  which  will  first  consider  the  interests  of 
this  town  before  entertaining  any  proposals  from  the  Union 
for  keeping  up  prices.  The  price  of  salt  has  gone  up  quite 
75  to  80  per  cent,  to  consumers ;  but  it  is  hoped  that  the 
Walney  discovery  will  bring  it  down  considerably,  and  at 
the  same  time  furnish  cargoes  for  ships  bound  for  the  East. 
— Chemist  and  Druggist. 

Proxuxciatiox  of  Chemical  Terms. 

.\  committee,  consisting  of  Professor  Thos.  H.  Norton, 
Professor  Edward  Hart,  and  Professor  H.  C.  Botton, 
appointed  by  the  Chemical  .Section  of  the  American  Asso- 
ciation for  the  advancement  of  Science,  to  report  on  the 
question  of  unifonnity  in  the  pronunciation  and  orthography 
of  chemical  terms,  are  desirous  of  obtaining  from  the 
chemists  of  America  a  full  expression  of  opinion  on  the 
more  important  questions  where  usage  is  uncertain  or 
variable. 

With  this  object  in  view,  the  committee  have  sent  a  list 
of  the  more  important  and  typical  words  used  in  chemistry, 
based  largely  on  one  compiled  by  Professor  J.  H.  Appleton, 
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of  Brown  University,  iiKuliluMl,  lm«iviT,  In  iiuiiutous  addi- 
tions uiid  bv  the  oinissiini  o(  all  naiiu's  of  iiiiitcrals.  The 
proiiuiii'iutioits  jjivon  iin'  those  of  >taii(lanl  tliolioiiarit's,  ]iut 
iirv'  ill  no  Sfiisc  to  he  repinltil  us  iveoiiiinfiHiitl  \>y  tile  coni- 
iiiitlie  ;  Ihey  serve  rather  as  a  j;uiile  to  uniformity  in  the 
nKinner  of  iiiilieiuiii(r  proniiiieiation. 

It  is  hofHil  thus,  thioiiffh  tile  eii-opeiation  of  ehemists,  to 
obtuin,  hv  this  means,  a  vahiahle  ftiiul  of  material,  sliowiiif; 
llie  pri'vak-iit  fiflin;:  aiiil  iisaf;e  with  rejiai-il  to  ortlioj;niphy 
mill  proiiuneiation,  whieh  will  serve  as  the  hasis  for  detinite 
reeoiiimendatioiis  to  the  Asst)eiution,  and  later  ft>r  proposi- 
tions leadin;;  to  unity  of  action  with  the  chemists  of  (Jreat 
Kritain. 

Among  the  names  whieh  the  committee  have  included  in 
the  circular  that  they  issue  are  the  following : 

Aluminium,  whieh  they  pronounce  al-ii-miu'i-um,  whieh 
we  bi-lieve  to  he  fur  less  desirable  than  "  alumiiuim " ; 
amalgam,  a-nial'gam  ;  anoile,  an'iid  ;  apparatus,  ap-pa-rfi'tus  ; 
argillaciHMis,  Hr-jil-lii'shus;  arsenic,  iir'-sen-ik  ;  asbestos,  az- 
iK's'tos  ;  asphalt,  iisfatt ;  assay,  iLs-sa' ;  auriferous,  iiu-rif-er-us ; 
barium,  btVri-um  ;  basic,  ba-sik  ;  bismuth;  biz'inuth ;  boron, 
bo'ruii ;  ceiitignide,  sen'ti-griid  ;  centimeter,  seii-ti-nie'ter ; 
ehroiiiium,  kro'mi-um  ;  cobalt,  ku-biilt ;  eoiieentratetl,  kou- 
sen-triit-edi  crystalline,  adj.,  kris'tal-in ;  ciystallogruphy, 
kris-tal-log'ni-ti  ;  dellagratiiig.  def-la-grat-ing  j  didymium, 
di-diui'i-uin ;  dilute,  di-lfit' ;  ilistillation,  dis-til-lu'shun  ; 
ebullition,  eb'ul-li-shiiii ;  electrolytic,  e-lek'trol-it"ik  ;  eudio- 
meter, u-di-om'et-er ;  Fahrenheit,  fti'reii-hit ;  tluorine. 
flii'or-in  ;  gangue,  gang' ;  gUiseous,  gaz'e-us  ;  gelatin,  jel'at- 
in  J  gelatinous,  jcl-at'in-us  ;  halogen,  hal'6-jeu ;  hydrochloric, 
hi-tlru-klu'rik;  hydroxide,  hi-droks'id;  hydroxyl,  hi-<iroks'il ; 
indium,  in'<li-um  ;  iridium,  i-rid'i-um  ;  isomeric,  i-su-mer'ik  ; 
isomerism,  i-som'er-izm ;  kupfernickel,  kup'-fer-nik-cl ; 
lanlhauiim,  lan'thau-um  ;  liter,  Ic-ter;  litharge,  lith'iirj ; 
lixiviation,  liks-iv"i-a'.'-liiin ;  magnesium,  mag-ne'shi-um ; 
manganese,  maii'gan-e/. ;  mercuric,  mei-ku'iik  ;  mcicurous, 
mer'ku-rus ;  metallurgy,  met'al-tT-ji ;  meter,  me'ter  ;  milli- 
meter,mirii-me-ter;  molecular,  mol-ek'u-ler;  molecule,  mol'e- 
kt'il ;  molybdie,  iiud-ib'dik  ;  molybdenum,  mol-ib-de-num  ; 
monad,  mon'a<l :  nickel,  iiik'el ;  osmium,  os'mi-iim  ;  oxide, 
oks-id;  pallailium,  pal-lii'<li-um  ;  paraffin,  par'af-in  ;  platinum, 
plat'in-um ;  polymerism,  pol-im'er-izm ;  potassium,  ])o-tas' 
si-iini  ;  i|uiiiine,  kwiii'in  ;  reaumur,  ra"6"inur;  rhodium, 
ro'di-uin  ;  rubidium,  ru-lii<l'i-um  ;  ruthenium,  ro-the'ni-um  ; 
selenium,  se-le'ni-um  ;  stoichiometry,  stoi-ki-om'et-ri ;  stron- 
tium, stron'shi-um  ;  sulphurous,  sul'fer-us ;  tantalum,  tan' 
ta-him  ;  tellurium,  tel-lfiri'-um  ;  terbium,  ter'bi-um  ;  tetrad, 
tet'nid ;  tetnitomie,  tet-ra-toni'lk ;  thallium,  thalli-um ; 
titanium,  ti-ta'ni-um  ;  titer,  ti'ter;  titnite,  ti'triit ;  titration, 
ti-tra'shun ;  tungsten,  tungs'ten;.  uranium,  u-ra'ni-um; 
valence,  val'ens ;  vanadium,  van-a'di-uin  ;  ytterbium,  it-tcr' 
bi-iim ;  yttrium,  it'ri-um  ;  zirconium,  zcr-kn'ni-um.  — 
Enijineeriny  and  Minimj  Journal. 


Peotrctios  against  Accidents  by  Explosives  in 
New  York. 

A  new  series  of  regulations  to  govern  the  manufacture, 
transportation,  sale,  stonige,  and  use  of  explosives  within 
the  limits  of  the  city  of  New  York  has  been  issued  by  the 
Fire  Department.  These  regulations  have  been  drawn  up 
by  a  committee  consisting  of  General  Fitz  .John  Porter  and 
S.  Rowland  Kohbins,  Commissioners,  with  Carl  .Jusseu  as 
secretary  and  J.  H.  Striedinger,  C.E.,  as  expert. 

In  the  exi>lanatory  notes,  giving  a  classitication  of  what 
are  termed  high  explosives,  viz.,  those  that  are  more  sudden 
and  violent  in  their  action  and  effect  than  gunpowder,  and 
in  the  notes  on  the  properties  of  certain  high  explosives,  is 
to  be  found  much  information  useful  to  all  whose  business 
brings  them  into  contact  with  such  materials. 

The  most  im)>ortaiit  and  well-known  of  these  "  high  explo- 
sives "  are  the  following ; — 

Nitro-glycerin,  pure  and  simple.  Dynamite,  with  explo- 
sive base,  like  dynamite  or  giant  powder  Xo.  1.  Dynamites, 
with  exjilosive  l)ase,  like  "  Kendioek,"  "  Vulcan  powder," 
"Atlas  powder,"  "Hercules  powder,"  "  Dualin,"  and 
"  Judson  powder."  Explosive  or  blasting  gelatin.  Gelatin 
dynamites,  like  some  varieties  of  "  Forcite."     The  foregoing 


are  nil  nitro-glycerin  mixtures.    Gun-cotton,  pure  and  simple, 

or  prepared  as  tonite.  I'icrates,  such  as  "  DesignoUe " 
powder  and  pii'ric  powder.  Chlorates,  like  "  Haekaroek." 
Sprengel's  group  of  modern  v'xplosives,  also  eallc<l  pan- 
elastites.     l''iiliiiiMates  of  niereury  and  of  other  metals. 

The  mauufaeture  of  all  such  explosives,  gunpowder 
included,  is  foiiiuUlen  within  the  city  limits,  and  the  regula- 
tions as  to  packing  for  transportation,  transportation  itself, 
sale  and  storage  for  sale,  are  such  that,  if  properly  observed, 
no  explosion  of  a  really  dangerous  character  can  take  place. 
The  pi'Miiits  for  use,  location  and  nature  of  magazines,  are 
also  well  guarded,  the  applicant  having  to  slate  in  writing 
the  proposed  location,  depositing  a  plan  of  the  building, 
and  furnishing  a  bond  for  5,01)0  dols.  for  the  paynu'iit  of 
any  h)ss,  damage,  &c.  The  permits  are  only  for  \\i  months, 
non-transferable,  and  subject  to  revision  and  amendment  at 
any  time. 

The  restrictions  limiting  the  amounts  kept  in  main  maga- 
zines, which  must  he  well  and  substantially  built  of  brick, 
stone,  or  eoncrete,  or  exca\'atefl  in  solid  rock,  earth,  or  mine 
refuse  not  liable  to  take  tire,  are  reasonable,  an<l,  whih^ 
protv'cting  the  public,  offer  no  real  imiiedimcnt  to  business. 
The  iiniount  that  may  be  kept  in  a  main  magazine,  if  not 
less  than  .jl)  yards  from  the  nearest  ))rotected  structure  of 
the  tirst  class  and  100  yards  from  the  nearest  protected 
structure  of  the  si'cond  class,  is  .'>00  lbs.  of  blasting  powder, 
or  half  that  amount  of  high  explosive.  When  the  above 
distances  are  increasetl  to  7.5  yards  and  l.jO  yards  respec- 
tively, the  amount  may  be  increased  to  1,1'JO  ])ounds  of 
blasting  powder,  or  half  that  amount  of  high  explosive. 
One  very  necessary  and  important  regulation  is  that  no 
detonators  shall  be  kept  in  a  high-explosive  magazine.  The 
definiticuis  of  protected  structures  of  the  tirst  class  comprise 
all  buildings  used  for  dwelling  (U'  manufacturing  pur|)OSes, 
workshops,  furnaces  or  tire-places  for  boilers,  engines  or 
other  niachinei)',  provided  the  same  are  occupied  by  the 
licensee,  or  that  the  persons  occupying  them  consent  in 
writing  to  the  proposed  location  of  the  magazine,  whieh 
consent  shall  be  tiled  with  the  application  for  the  permit. 
All  highways,  roads,  streets,  or  avenues,  open  places  of 
public  resort,  canals,  and  other  navigable  waters,  docks, 
piers,  sea-walls,  or  reservoirs,  are  also  comprised  in  this 
class. 

Protected  structures,  &c.  of  the  second  class  comprise  all 
structures,  itc.  not  in  the  tirst  class,  and  also  all  buildings 
used  for  religious,  educational,  charitable,  or  public  purposes, 
or  for  ]iurposes  of  amusement  or  instruction. 

The  directions  for  the  use  of  explosives  in  blasting  opera- 
tions are  so  clear  and  sensible  that  we  pi-int  them  in  full  in 
another  column,  along  with  the  notes  on  the  pro]ierties  of 
some  of  the  high  explosives. — Enyineeriny  and  Mining 
Journal. 


Explosives  Reodlations  for  the  City  op  Xkw  York- 
Directions  for  use  in  Btaxfiny. 

The  caitridges  delivered  to  the  men  shall  be  protected  by 
them  against  frost,  moisture,  lire,  and  contact  with  iron, 
steel,  or  giit. 

It  is  forbidden  to  use  cartridges  frozen  or  only  partly 
thawed  out. 

It  is  forbidden  to  warm  frozen  caitridges  by  direct 
exposure  to  fire,  by  keeping  them  before  tire-places,  by 
putting  them  on  sto\es  or  in  o^■ens,  tu-  by  laying  them  on 
hot  ashes. 

1.  It  is  required  that  frozen  cartridges  shall  he  returned 
to  the  f<)reinau  in  charge  and  shall  not  be  reissued  for  use 
until  thoroughly  thawed  out. 

2.  It  is  required,  in  thawing  out  frozen  high  explosives, 
that  one  of  the  two  following  methods  shall  be  observed, 
the  tirst  being  the  safest  and  most  practicable  for  large 
quantities  and  therefore  preferable  : — 

Put  the  boxes  containing  the  explosives  in  fresh  horse 
manure,  or  entirely  surround  the  magazine  therewith. 

Put  the  cartridges  in  a  double  vessel  consisting  of  two 
watertight  tin  kettles  or  pots,  so  made  that  one  shall  Ht 
Inside  of  the  other  and  leave  a  space  for  water  (which  must 
be  lukewarm)  between  the  buttons  and  sides. 
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It  is  forbiddeu  to  attempt  to  break  or  cut  cartridges 
entirely  or  partly  frozeu. 

It  is  forbidden  to  prime  more  cartridges  with  fuses  and 
detonators  than  are  actually  needed  at  the  moment,  or  to 
keep  on  hand  such  primed  cartridges. 

It  is  forbidden  to  use  metallic  rammers  in  tamping  drill- 
bole  charges. 

It  is  forbiddeu  to  "  bring  home  "  the  tamping  by  powerful 
strokes. 

It  is  forbiddeu  to  introduce  into  a  drill-hole  more  than 
one  primer,  or  to  roughly  handle  the  primer,  especially 
while  placing  it  on  the  top  of  the  charge,  or  while  tamping  it. 

It  is  forbiddeu  to  approach  a  drill-hole  charge  which 
failed  to  explode  without  waiting  at  least  10  minutes,  count- 
ing from  the  time  of  setting  tire  to  its  fuse. 

It  is  forbidden  to  remo\e  the  tamping  of  a  charged 
drill-hole. 

It  is  required,  in  case  an  attempt  to  fire  a  "  missed 
blast  "  by  means  of  exploding  a  strong  primer  on  top  of  it 
is  unsuccessful,  that  a  new  hole  be  drilled  not  nearer  than 
12  inches  from  the  first  one,  and  a  fresh  charge  put  in  (that 
being  the  safest  metliod),  the  explosion  of  which  will 
probably  be  communicated  to  the  first  charge,  or  if  it  is  not, 
will  at  least  dislodge  it.  But  the  distance  between  these 
holes  must  be  increased  if  there  is  any  reason  to  believe 
that  the  nitro-glycerin  mixture  of  the  first  charge  has 
spread  laterally. 

It  is  forbidden,  in  case  the  explosion  of  a  charge  does  not 
carry  away  the  whole  drill-hole,  leaving  the  lower  part 
intact,  to  use  the  remaining  part  of  the  old  drill-hole  as  a 
starting  point  for  a  new  drill-hole  ;  because  portions  of  tlie 
former  charge  may  remain  and  explode  wheu  exposed  to 
the  blows  of  percussion  drills. 

It  is  forbidden  to  allow  boys  under  twenty-one  (21)  years 
of  age,  or  men  who  cannot  read  English,  or  are  uninstructed 
in  the  care  of  high  explosives,  to  be  iu  the  vicinity  of  hand 
magazines  or  handle  such  explosives. 

It  is  required  that,  to  ensure  the  safety  of  surrounding 
property  and  of  persons  in  the  vicinity,  no  larger  charge 
shall  ever  be  used  than  is  necessary  to  properly  start  the 
rock. 

It  is  required  that  rock  excavations  contiguous  to  any 
structure  shall  be  so  carried  on  as  not  to  cause  any  damage 
to  such  structures.  To  secure  this,  weak  walls,  &c.  of  such 
structures  umst  be  shored  up,  and  all  rotten  or  decomposed 
rock  must  be  removed  by  the  use  of  gads,  picks,  and 
crowbars  only.  Wheu  blasting  next  to  such  structure  is 
unavoidable,  light  face  blasts  onlj',  with  short  lines  of 
resistance  and  small  charges,  shall  he  used. 

It  is  required  that  only  careful,  reliable,  and  thoroughly 
experienced  foremen  shall  be  employed  in  blasting  operations. 

It  is  required  that  in  the  neighbourhood  of  roads,  houses, 
and  objects  which  may  be  damaged  by  blasts,  the  shots 
shall  be  carefully  covered  (preferably  with  brush  mattresses, 
facines,  and  the  like),  and  the  charges  shall  be  so  reduced 
in  size  that  no  fl^'iug  about  of  debris  shall  he  possible. 
Ked  flags  shall  he  placed  at  reasonable  distances  from  the 
l)last  on  all  sides ;  a  whistle  shall  also  be  blown,  or  a  bell 
rung,  five  minutes  before  the  explosion  takes  place,  to  give 
all  persons  proper  warning.  Men  sliall  also  be  stationed  at 
the  doors  of  bouses  iu  the  immediate  \icinity  and  on  the 
different  highways  and  sidewalks,  to  caution  all  persons 
agaiust  approaching  the  blast. 

Notes  on  the  Pioperties  of  certain  Hiyh  Ji.rplosives. 

Pure  nitro-glycerin,  at  60°  F.,  has  a  specific  gravity  of 
1  ■  6.  It  is  odourless,  nearly  colourless,  and  has  a  sweetish, 
burning  taste.  It  is  poisonous.  Handling  it  is  apt  to  cause 
headache.  It  is  slightly  soluble  in  water.  It  will  explode 
when  heated  to  a  temperatiu'e  of  about  356"  F. 

These  properties  undergo  no  change  when  nitro-glycerin 
is  absorbed  by  other  substances,  in  forming  nitro-glycerin 
mixtures  or  dj-namites  such  as  those  enumerated  iu  the 
paragraph  defining  the  term  "  high  explosives." 

The  temperature  at  which  nitro-glycerin  mixtures  freeze 
varies  from  39°  to  50°  F.,  according  to  the  difference  in  the 
methods  of  manufacture  and  the  quality  of  the  nitro- 
glycerin used.  The  use  of  sucli  substances  as  silicious 
marl  ("  Kieselgidir  ")  as  an  ab-iorlient   in  the  manufacture 


of  dynamite  aud  giant  powder  No.  1,  undoubtedly  hastens 
their  freezing. 

Reliable  e.Kperiments  made  in  Austria  show  that  frozen 
nitro-glycerin  mixtures  are  less  liable  to  explode  from 
mechanical  shocks  than  when  thej'  are  not  frozen. 

Wheu,  however,  the  nitro-glycerin  mixture  is  in  a  partly 
frozen  condition,  or  when  it  is  either  iu  process  of  freezing 
or  of  thawing,  its  sensitiveness  to  explosion  is  greater  than 
when  iu  its  normal  condition,  and  it  is  then  especially  liable 
to  be  exploded  by  repeated  light  shocks,  such  as  are  pro- 
duced in  the  operation  of  packing,  transportation,  &c. 
The  experience  both  of  the  laboratory  and  of  the  factory 
confirms  these  views. 

As  before  stated,  nitro-glycerin  mixtures  explode  at  a 
temperature  of  about  356°  F.  They  also  explode  by  per- 
cussion, concussion,  friction,  pressure,  &c.,  \iz.,  by  auy  act 
converting  mechanical  energy  into  heat. 

By  the  use  of  fulminate  of  mercury  caps  as  an  initiatory 
explosive,  the  entire  mass  of  nitro-glycerin  mixture  is 
converted  into  gas  with  such  suddenness  that  it  may 
practically  be  considered  instantaneous  ;  this  sudden  effect 
is  termed  "  detonation." 

In  dynamites  containing  a  large  percentage  of  nitro- 
glycerin, the  latter  is  liable  to  exude,  or  ooze  out.  This 
is  especially  so  in  warm  weather  or  iu  thawing  out  at  high 
temperatures. 

Exposure  to  water  is  injurious  to  dynamites.  In  the  high 
grades  the  water,  by  its  great  affinit>'  for  the  inexplosive 
absorbent  (Kieselguhr),  drives  out  the  nitro-glycerin ;  in 
the  lower  grades  it  is  apt  to  dissoh  e  the  salts  (nitrates  of 
potash  or  soda,  &c.)  contained  in  the  explosive  absorbent, 
thus  setting  free  the  nitro-glycerin. — Enyineering  and 
Mining  Journal. 

Oil  of  Lemon  and  Lemon-Juice  in  Sicily. 

In  a  recent  report  on  the  mautifacture  of  lemon-juice  aud 
essential  oil  of  lemons  in  Sicily  it  is  stated  that  with  all 
classes  of  lemons  the  yield  of  juice  and  its  acidity  varies 
considerably  from  month  to  month.  The  amount  of  juice 
increases  from  October  to  April,  but  its  acidity  and  density 
decrease,  and  the  same  is  the  case  with  the  density  of  the 
essence,  owing  to  the  winter  rains.  Raw  and  concentrated 
lemon-juice  is  exported  in  casks  of  130  gallons  capacity. 
It  requires  1,500  lemons  to  jield  26  gallons  (1  hectolitre)  of 
raw  juice,  and  2,500  to  yield  the  same  quantity  of  concen- 
trated juice,  aud  about  200,000,  according  to  their  acidity, 
to  give  a  cask.  The  lemons  of  the  province  of  Messina, 
especially  from  the  Eastern  shore,  contain  more  acidity  than 
the  lemons  grown  elsewhere  in  Sicily.  The  value  of  lemon- 
juice  is  governed  by  its  acidity.  The  rule  is  that  concen- 
trated lemon-juice  shall  show  60  degrees  of  acidity,  while 
the  juice  extracted  from  the  bergamot  or  the  sour  orange  must 
show  48  degrees,  or  ouc-fifth  less  than  that  derived  from  the 
lemon,  aud  it  also  sells  for  one-fifth  less  than  lemon-juice. 
Formerly  a  citrometer,  known  as  Ronchetti's  gauge,  was 
used  to  ascertain  the  percentage  of  acidity  ;  now,  however, 
resort  is  had  to  chemical  analysis,  whch  is  more  satisfactory 
both  to  seller  and  buyer.  Lemon-juice  is  used  in  the 
printing  of  calicoes,  and  for  many  other  purposes.  Of  late 
years  a  new  article,  known  as  vacmuu-pan  concentrated 
juice  of  lemon,  has  been  maimfactiuvd  in  Messina.  The 
juice  concentrated  by  this  method  contains  600  grains  of 
crystallisable  citric  acid  for  every  qiuirt.  It  is  exported  in 
casks  containing  1 12  gallons,  in  half  and  quarter  casks.  It 
is  also  shipped  in  bottles  of  500,  300,  and  150  grains  each. 
This  concentrated  juice  is  as  limpid  as  first  qiuility  oil. 
There  is  an  establishment  in  Messina,  probably  the  only  one 
of  its  kind  in  Italy,  that  prepares  crystallised  citric  acid. 
It  takes  from  3-lU  to  380  lemons  to  make  a  pound  of  citric 
acid.  The  following  is  the  process  of  jireparing  essential 
oil  of  lemon.  The  lemons  are  peeled  lengthwise  with  a 
sharp  knife,  and  the  peel  dropped  into  a  tub  under  the 
chopping-block.  The  peeler  then  cuts  the  lemon  in  two 
and  throws  it  from  his  knife  into  a  bucket.  He  fills  from 
10  to  12  tubs  with  peel  a  day,  and  is  paid  2\d.  for  a  tub 
weighing  77  lb.  The  fresh  peel  is  soaked  in  water  15 
minutes  before  the  essence  is  extracted.  The  operative 
holds  a  small  sponge  in  his  left  hand,  against  which  [and 
the  ecruille  ?^  he   presses  the  epicarp  of  each  piece  of  peel 
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two  or  two  tinicK,  simple  pressure  followe<l  by  rotnrv 
pn-ssuiv.  Till"  woiiii'ii  I'liiplovcd  in  lliis  work  iiiii  a  \wk\-  of 
mm-  tlirou(;h  llicir  simiipi's  to  eimhlc  tlii'iii  to  luilil  tluni 
iiiori*  tiniilv.  Tho  sjumj^o  whi-ri  satunitfd  witli  tlu'  ossi-hcl- 
is  S4iiU'oiu.Hi  into  iiii  i«itlu-ii\vuir  viv-rl  wliicli  tlu'  oponilivc 
liolils  ill  his  lap.  Ho  is  cxpirli'd  to  pivss  tlu'  pwl  so 
thorvni^'lilv  as  nut  to  ovfilook  a  sinfjlc  cill.  This  is  iistfi- 
taiiait  liv  hoMiiif;  the  pivss«l  pool  to  tlio  flaiiio  of  a  I'aiiiUo, 
whoii  it  shoiilil  not  oniok.  Tliu  ossoiioe  is  skiminod  ofY, 
hotllotl.  and  loft  to  sottle  for  a  fow  davs.  It  is  thou  drawn 
off  with  a  ffli'ss  syphon  into  ooppors,  wliioh  aro  horniotioally 
s<-ahHl.  Tho  oxprossi-il  pool  is  iisod  as  a  oattlo  fooil,  or  loft  to 
doooiiiposv  and  oniployod  as  a  fortilisor.  Tho  industry  is 
oarriiil  on  li\c  iintntiis  in  tho  yoar.  Immaturo  fruit  contains 
most  oil.  Fnini  Novoinlior  to  ,\pril,  in  tho  proviiu-o  of 
Mossina,  l.tHMI  lonioiis  yiold  ul)ont  N  oz.  of  osson<o  and  17 
•rallons  of  jnioo.  .\ii  oponitivo  oxprossos  aliimt  I'JO  lli.  of 
loinoii-JH'ol  a  day,  for  whioh  ho  is  paid  nbont  '2s.  Grf.  .Si.x 
moll  can  work  ahotit  S.llUO  K'inons  a  day  ;  two  ont  off  the 
pool  whilo  four  oxtraot  the  o.s.sonoo,  anil  obtain  I:u;  );allons 
of  loinoii-jiiico  and  7  Ih.  of  essential  oil.  In  a  boifjainot- 
dlstillin-;  ostahlishnioiit  in  Ko;;j;io,  on  tho  mainland,  a  hand 
inaohino  for  oxtraotinj;  ossoiitial  oil  is  used.  Tho  skin  of 
tho  unpoolod  bor^amot  is  punoturod  by  a  system  of  i\'\olviiijj 
kiii>  OS  and  then  fjontly  pressed.  It  shonld  be  borne  in  mind 
that  tho  horjramot  is  spherical  in  shape,  and  this  maehiiie 
conlil  not  therefore  he  used  for  lemons.  .V  thermo- 
piieiiniatic  essence  extractor,  worked  by  steam-power,  has 
also  been  invented,  but  the  old  system  is  still  in  f;enoral 
use  in  Sicily  on  aooouiit  of  abnndant  and  cheap  labonr. 
The  method  employed  for  tho  extraction  of  essential  oil 
from  tho  lemon  apiilios  alsii  to  the  sweet  and  sour  oranj^'o, 
the  berg-amot,  and  the  mandarin. — ('lifiiiist  and  Drmjyht. 

The  FoRKKiX  Tisadk  of  M.vDAOASc.iR. 

The  following  statistics  of  the  trade  of  Madagascar  for 
the  yoar  1888  are  extracted  from  tlie  Journal  Officiel  for 
the  i7th  Juno  last : — 

The  total  value  of  the  exports  was  4,119,234  francs.  The 
principal  article  of  export  is  hides,  valued  at  1,760,801  frs. 
Then  come  caoutchouc,  with  a  value  of  1,366,211  frs. ;  ralia, 
valued  at  401,079  frs. ;  wax,  worth  280,243  frs. ;  and  oxen 
assessed  at  244,044  frs. 

Articles  were  imported  to  the  value  of  4,0.")0,779  frs. 
Textiles,  with  a  value  of  1,788,.')4U  frs.,  constitute  nearly 
one-half  of  the  value  of  the  total  imports. 

PrODLCTION   of   PhmtOLKlM    I.N    Galicia. 

The  lierue  de  V  Orient  gives  the  f'^llowing  iiceount  of  the 
production  of  petridonin  in  Galicia: — 

The  most  inii«»rtant  springs  of  ]>etroleum  are  found  in  the 
region  of  tho  Carpathian  Mountains,  and  along  the  chain  of 
those  mountains,  fn)m  Grybow  in  the  west  to  the  frontier  of 
.Moldaira  on  the  east.  The  annual  jiroduct  amounts  to 
about  600,000  casks,  that  is  to  say,  more  than  90,000  tons. 
The  system  of  working  most  generally  in  use  is  the  Canadian 
system  of  tapping.  The  setting  up  of  a  complete  system  of 
tapping  does  not  cost  1,000/.  The  most  important  centres  are 
Kobz,  where  there  are  42  production  wells  with  a  total  yield 
of  2,000  casks  a  day — that  is  to  say,  318  tons  of  )iitroIeiini  ; 
Vietr/.no,  with  fine  well  yielding  200  casks  ;  Vastova,  which 
gives  the  best  ipiality  and  the  richest  oil,  containing  70  per 
eoiit.  of  oil  for  lighting  purposes  ;  Kryg,  Lipinki,  and 
Sloboda.  The  specific  gravity  of  these  ipialities  of  petroleum 
varies  from  0  •  92  to  0  •  79.  Ketining  takes  place  by  means 
of  distillation,  principally  in  order  to  obtain  lamp  oil.  In 
several  distilleries  nothing  is  preserved  except  the  first 
jirodnee  of  the  distillation,  that  is  to  say,  only  what  is 
obtained  at  a  low  toni])orature.  The  remaiiutor,  ospoeially 
the  liipiid  tar,  is  taken  elsewhere  to  undergo  ast-coud  process 
of  distillation.  In  other  retiiieries  the  process  is  pushed  as 
far  as  it  will  go  at  first  until  there  is  nothing  left  in  the 
retorts  but  coke  or  cinder.  At  40"  the  distillation  gives  a 
brownish-yellow  bonzone,  which  becomes  whiter  and  whiter 
until  LIO'  is  reached.  Hetween  1.50°  and  300'  variiais  light 
oils  are  obtained  which,  subjected  to  a  second  distillation, 
produce  lamp  oils;  beyond  300°  those  heavy  oils  are  met 
with,  from  which  fatty  substances  and  paraffin  are  extracted. 


The  lamp  oils,  on  Iciiving  the  retorts,  cannot  immediately  lie 
distributed  to  the  trade,  being  as  yet  neither  honiogeneoiis 
nor  pure.  They  are  subjected  to  a  tri'atment  with  sulphuric 
aeid  and  a  solution  of  soda.  The  aciil  serves  to  remove  tho 
resinous  parts,  while  the  solution  of  soda  removes  an}' 
exoess  in  the  acid.  As  to  the  paratlin,  this  is  commonly 
extracted  from  gross  oils  of  a  green  colour,  having  a  density 
of0'91.  It  is  deposited  in  tho  form  of  a  thick,  unctuous 
mass,  which  is  collected  in  canvas  sacks  to  be  then  com- 
pressed bv  hand,  or  with  hyilraulic  or  steam  presses. 

Among  the  principal  rclineries,  that  of  I.ibu/.za  takes  the 
first  place.  It  produces  several  (jualities  of  petroleum ; 
"  slaniiard  white,"  at  22  frs.  50  the  i|uintal  on  delivery  at 
.lagorzany;  "prime  white,"  at  33  frs.  73;  "  superliiie 
white,"  at  2.>  frs. ;  "  water  white,"  at  26  frs.  25.  The  price 
of  the  c:isk  is  3  frs.  75  and  abo\'e  jier  i|iiint;il  of  petroleum. 
Kxaminod  against  a  black  background,  the  "  standard  white  " 
is  yellower  than  the  "prime  white";  looked  at  against 
the  light  it  has  the  colour  of  an  opal.  The  "  water  white" 
is  iiei-fectly  translucent,  and  hioked  at  against  the  light 
appears  slightly  bluish.  The  "  standard "  marks  47°  K., 
and  tho  tiring  point  is  2.3°.  This  is  the  petroleum  nu)st 
goMoially  used  for  lighting  ]}\U|misos  and  in  coininerce.  In 
this  Liliuzza  refinery  the  raw  iietroleums  of  the  Kryg, 
l.ibuzza,  and  liipinki  regions  are  treated.  At  the  Kolomea 
rclinery  the  petroleums  are  those  of  Hoboda  and  Hofa. 

It  is  found  that  (Jaliciau  potroleums  burn  best  in  lamps 
with  a  diametrical  wick,  while  the  American  petroleums 
gives  more  satisfaction  wlun  used  with  a  wick  of  circular 
form.  A  comparison  of  the  yield  in  refined  ]ielroleum  of 
various  ipmntities  of  petroleum  from  tlifferent  countries  gi^'es 
the  following  result : — ■ 

lot)  kilos,  of  Kussian  raw  petroleum  gives  45  per  cent,  of 
refined  petroleum. 

100  kilos,  of  Galician  raw  petroleum  gives  from  50  to 
.■i2  per  cent. 

loo  kilos,  of  American  raw  petroleum  gives  from  60  to 
63  per  cent. 

The  Trade  in  Mastic. 

The  Journal  de  la  Chambre  de  Commerce  de  Cnnslan- 
tlnoplr  for  the  22nd  .lune  last  has  the  following  note  with 
reference  to  the  trade  in  mastic  : — 

The  .Vdministrative  Council  of  the  island  of  Chio  recently 
made  a  study  of  the  best  means  of  raising  the  price  of 
mastic,  which  liad  remained  at  a  low  price  for  several  years. 
Among  otiier  measures  it  was  decided  to  prohibit : — 

1.  The  repeated  incisions  in  the  trees. 

2.  The  offering  for  sale  of  impure,  yellow,  or  black 
mastic. 

3.  The  mixing  of  this  native  product  with  dust  or  with 
residues  of  the  tree  hark,  more  or  less  impregnated  with 
mastic. 

Since  these  salutary  measures  have  been  adopted  and 
carried  out,  the  price  of  the  mastic  has  advanced  to  an 
appreciable  extent,  and  the  (iovernment  of  the  island 
informs  the  commercial  world  that,  for  the  future  in 
respect  of  this  article : — 

1.  The  bark  of  these  resinous  trees  must  not  bo  taj)ped 
more  than  twice  a  year,  and  that  at  fixed  and  determined 
])eriods. 

2.  There  must  only  be  gathered  the  white  mastic,  free 
from  powder  or  from  any  other  foreign  suhstanee. 

TiiK  .Vdulteration  of  Citrgn'ella  Oil  in  Ceylon. 

The  dei/lon  Ohxerrer,  with  reference  to  the  adulteration 
of  citronella  oil  in  Ceylon,  says; — 

"  .\  correspondent  (evidently  a  native)  reported  as  follows 
to  a  contoinporary  some  little  time  ago; — 

"  \  few  weeks  ago  about  6.'>0  eases  of  kerosine  oil  were 
taken  to  the  Weliganai  Custom  house  by  l>oat,  either  from 
(i:ille  or  Clolombo.  Of  these  :tbout  .500  cases  won'  t:iken 
to  Matara,  Akurassa,  Weligama,  and  Kumburupitiya.  It 
is  highly  improbable  that  such  a  hirgo  i|ii:intity  of  kerosine 
oil  would  be  used  for  lighting  purposes  by  the  people  of 
those  districts.  The  reason  for  such  a  large  consignment 
of  kerosine  oil  is  easily  explained.  Kerosine  oil  is  now 
being   largely  used   for  adulterating    citronella    oil.   ;iiid    -n 
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there  is  now  a  large  deraand  for  it.  A'illapers  in  the  places 
mentioned  may  he  seen  conveyinj;  kerosine  oil  to  places 
where  citronella  oil  is  stored,  tlie  two  oils  are  tlien  mixed  in 
certain  projjortions  and  sold  to  several  European  Arms  in 
Galle  and  Colombo  as  good  citronella  oil.  If  European 
merchants  tliink  tliat  tlie  citronella  oil  as  supplied  them  by 
their  contractors,  and  that  supplied  direct  by  the  pro- 
prietors of  citronelhi  estates,  are  the  same,  they  make  a 
great  mistake ;  for  the  oil  supplied  by  proprietors  and 
manufacturers  is  pure  and  free  from  any  adulteration.  It 
will  now  strike  European  merchants  as  strange  that,  in  the 
contract  which  they  entered  into  between  themselves  and 
the  contractors,  tliere  is  generally  a  conditional  clause  to 
the  effect  that  the  oil  supplied  by  contractors  mil  be  market 
oil.  If  any  dissatisfaction  is  ever  expressed  by  a  merchant 
as  regiuds  the  oil  tluis  supplied,  the  contractors'  plea  is 
that  it  is  market  oil,  and  they  are  not  responsible  for 
its  quality ;  but  sucli  an  excuse  could  not  be  made  by  a 
proprietor." 

"  We  asked  the  opinion,  on  this  subject,  of  perhaps  one 
of  the  best  authorities  in  the  island,  at  least  of  those 
resident  in  citronella-plautiug  districts,  and  he  reports  as 
follows : — ■ 

"  Some  five  years  ago  I  took  a  trip  to  the  principal 
citroriella-producing  district  to  investigate  this  very  matter, 
and  was  much  surprised  on  being  told  by  one  of  the  largest 
buyers  of  this  oil  that  the  great  bulk  of  citronella  was 
largely  adulterated  with  kerosine.  Indeed,  he  said  that  up 
to  25  per  cent.,  detection,  so  far  as  he  knew,  was  impossible. 
The  increase  of  cultivation  since  then  has  been  out  of  all 
proportion  to  the  increase  of  citronella  exportatious,  while 
a  large  acreage  of  the  old  grass  must  by  this  time  he 
decreasing  in  yield;  therefore,  I  do  not  doubt  tluit  the 
adulteration  is  increasing  in  proportion. 

"  Lately,  at  Nuwara  Eliya,  I  met  a  gentleman  from 
England,  who  is  a  large  buyer  of  Ceylon  citronella  oil, 
who  informed  me  that  he  could  not  get  it  pure  in  the 
market." 

The  Produce  of  Lagos. 

In  a  letter  to  the  African  Trade  Section  of  the  Liverpool 
Incorporated  Chamber  of  Commerce,  his  Excellency 
C.  A.  Moloney,  C'.M.G.,  Governor  of  Lagos,  referring  to 
various  specimens  of  the  products  of  Vorulia  whicli  lie  had 
brought  from  Lagos,  and  which  he  hail  left  with  the 
Chamber  at  Liverpool,  sa3's  : — 

"  Gum. — Specimens  about  ^  cwt.  each.  These  are  really 
resins.  Much  inferior  samples  have  been  valued  in  England 
at  96/.  to  120/.  per  ton. 

"  Trade  has  made  a  start  at  Lagos  in  this  commodity, 
small  consignments  having  realised  from  40s.  to  50s. 
]ier  cwt. 

"  There  is  room  for  a  considerable  development  of  this 
industry.     Yoruba  abounds  in  the  article. 

"  The  native  name  '  ogea  '  is  generally  applied  to  gum,  as 
is  '  ibo  '  to  rubber. 

"  The  tree  yielding  this  resin  has  been  given  by  Professor 
Oliver,  of  the  Royal  Gardens,  Kew,  as  a  JJaniellia,  and  will 
probably  prove  a  new  species. 

"  You  have  also  with  you  two  or  three  small  samples  of 
gum  I  got  at  Benin  ;  it  is  deeper  in  coloiu-  and  somewhat 
different  in  smell  from  the  Y'oruba  '  ogea.' 

"  Uiibber. — Rubber  is  in  its  infancy  in  the  colony  of 
Lagos.  We  have  there  several  Landolphias,  which  yield 
the  best  white  rubber  of  commerce.  In  view  of  the 
success  of  this  industry  in  the  Gold  Coast  Colony  within 
six  years,  Lagos  bids  fair  to  rival  the  sister  colony  before 
long. 

"  Interesting  experiments  on  the  Abba  juice  have  been 
nuule  by  Mr.  Alvan  Mlllsoii,  Commissioner  of  Badagry, 
which  were  fully  published  in  the  Government  Gazette. 
He  deserves  considerable  credit  for  his  efforts  in  the 
direction  of  promoting  the  economic  botany  of  his  district. 
This  industry  recjuires  greater  attention  and  persistent  efforts 
l)Ut  forth. 

"  <  'ncoainit  Industri/. — Lagos  offers  a  fair  field  for  the 
establishment  of  an  oil-crushing  business  conducted  on  a 
snuill  scale  at  first.  Cocoaimts  can  be  there  purchased,  as 
lliey  fall Jhim  the  tree,  at  2.s'.  to  '2s.  6(1.  per  10(1. 


"  In  connexion  with  any  cocoannt-crushing  business, 
an  addition  with  profit  might  be  made  by  associating 
with  it  the  preparation  of  fibre,  in  which  Yoruba  is  rich. 
As  examples — 

"  Coir. — Y'ou  have  some  samples  roughly  prepared  in 
the  Lagos  gaol.  It  has  been  divided  in  England  into  three 
samples,  as  is  required  by  the  tnide,  which  have  been 
valued  respectively  at  10/.  to  11/.  per  ton,  18/.  to  19/.  per 
ton,  and  29/.  to  3  U.  per  ton. 

"  Sansiviera  Guineensis. — The  Yoruba  name  for  this 
commodity  is  '  ojalkoka,'  which  is  generally  indeed  applied 
by  Y'orubas  to  .Sausiriera  fibre.  West  Africa  is  rich  in 
species.  I  had  some  fibre  roughlv  prepared  in  the  gaol 
from  the  Sansiviera  Guineensis.  It  unfortunately  arrived 
damaged,  and,  notwithstanding,  has  been  valued  at  1.^)/.  per 
ton.  I  am  informed  that,  if  properly  prepared  and  carefully 
shipped,  it  should  realise  from  20/.  to  30/.  per  ton.  Samples 
are  at  liiverpool. 

"  Honekeni/a  Ficifidia  (Tiliacen). — This  is  a  jute-like 
fibre,  and  might  be  cultivated  to  any  extent  in  Yoruba. 
Samples  sent  to  England  have  been  valued  at  16/.  to  17/. 
It  compares  favourably  with  Indian  jute.  Tlie  native  name 
of  this  plant  is  '  bolobulo'  in  Popo,  and  in  Y'oruba,  'At/ltouriu 
Ilasa.' 

"  You  have  also  another  tiliaceous  fibre,  native  name 
Toja,  closely  allied  to  the  bolobolo,  which  has  been  valued 
at  17/.  to  18/.  per  ton.  This  plant  is  capable  of  extensi\e 
growth,  and  deserves  attention. 

"  Next  you  will  notice  a  large  bunch  of  grass-like  fibre, 
composed  of  epidermal  strips  of  the  leaves  of  the  Kaphia 
vinifera,  or  what  is  commonly  called  bamboo.  In  1886, 
Messrs.  Cross  and  Bevaii,  consulting  chemists,  London, 
called  special  attention  to  this  yield,  and  said  it  should 
connuand  a  high  price  amongst  gardeners  and  nurserymen, 
as  did  Madagascar  rafia.  I  left  with  you  a  bunch  of  West 
African  i-ajia  dyed  black. 

"  The  white  clay  (used  for  personal  adornment — I  shoulil 
say  disfigurement  —  in  Y'oruba)  comes  from  Okeodan, 
behind  Badagry,  and  may  deserve  attention.  Could  it  be 
put  profitably  to  any  use  at  home  ?  The  leguminous  pods 
are  seeds  used  medicinally  by  the  natives. 

"  There  are  also  samples  of  camwood  and  barwood 
{Baphia  nitida)  from  Benin  river,  and  a  native  mangle  of 
country  wood  sent  to  me  as  ebony. 

"  Indir/o. — Y'oruba  land  is  famous  among  West  Africans 
for  its  blue  dyeing.  Over  it  are  found  many  botanical 
species  that  yield  the  indigo  of  commerce.  Some  time 
back,  through  the  courtesy  of  Kew,  I  had  some  specimens, 
prepared  on  the  Niger,  analysed.  The  report  was  that  it 
was  Avorth  is.  to  is.  6d.  per  lb.  If  prepared  with  care  it 
might  compete  with  Bengal.  A  large  field  here  offers  for 
development." 

The  Pitch  Lake  op  Trinidad. 

A  legislative  order  was  passed  some  time  ago  in  the  West 
Indian  island  of  Trinidad  which  may  effect  the  ccmmercial 
position  of  asphalt.  The  order  raises  the  export  duty  on 
asphalt  from  2s.  to  5s.  a  ton,  and  the  receipts  from  this 
source  have  been  more  than  trebled  in  1888.  Most  of  the 
asphalt  shipped  is  obtained  from  the  Pitch  Lake,  which  is 
the  property  of  the  Crown.  The  whole  of  the  lake,  with 
the  exception  of  five  acres,  was  from  time  to  time  between 
1867  and  E'ebruary  1888  leased  at  almost  nominal  rates  to 
private  individuals  or  companies,  but  so  long  as  the  five- 
acre  reserve  was  maintained  no  monopoly  could  be 
estabhshed.  In  November  1886  the  Government  gave 
notice  that  licences  would  be  issued  for  the  winning  of 
pitch  from  this  five-acre  lot.  The  lessees,  who,  it  appears, 
had  formed  some  sort  of  coalition,  ventured  to  dispute  the 
right  of  the  Government  to  grant  such  licences,  but  their 
appeal  to  the  Privy  Council  was  rejected.  They  thereupon 
adopted  other  means,  and  after  much  negotiation  it  was 
arranged  that  they  should  be  granted  a  concession  entitling 
them  to  the  exclusi\e  right  of  winning  asphalt  fiom  the 
1   lake  on  payment  of  a  royalty  of  Is.  8(/.  and  an  export  duty 
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of  Ss.  for  pvory  ton  shipped,  they  on  their  part  en^ging  to 
»<hi|)  not  li-ss  thiiii  30,(Mm  tons  per  annum.  The  mininuini 
juiynu'nt  to  W  inaito  by  llu'  ronoi'ssionnaircs  is  thus  lixcd  «t 
10.(K)0/.  n  yi'iir.  wliich.  as  alnaily  stati'd,  is  v<ry  larjioly  in 
t'xiTss  lit"  ihi-  iinnual  iiiriuuv  fiiriuiTly  (Irrivtd  fioiu  thi' 
I*itcli  l,ako.  The  now  iirnuijU'UU'Ut  is  workiuff  very  salis- 
faolorily,  and  thus  the  colony  has  turuiMl  to  pnililablc 
nccouni  »  niino  of  wt-alth  whii'h  has  hitherto  hecn  rt'i;ai(U>d 
as  lilllf  more  than  a  natunii  curiosity  and  a  sliow  phiee  for 
persons  visiting  the  ishtnd. —  Chrmist  and  Dnifjijist. 


G\TItKRlNO    SVMMfl'R    PROM    Vot.C\NO    I'lTS. 

The  bur>|ue  "  Ilelle  of  ()n.'p)n"  hinded  at  IMiiladelphia  a 
few  days  a(^  1100  tons  of  sulphur  jr.itlured  from  the  extinct 
volcanoes  in  Ja|mn.  It  is  reported  that  ilu'  Ja|Kiuese  have 
n-eenlly  found  that  the  craters  of  some  of  the  extinct 
voleaniH's  with  whicli  their  islands  abound  are  rich  in 
sulphur.  The  ship  "  (hicshroiiirh  "  has  biiii  chartered  to 
loml  a  similar  car^o  at  llakodadi,  Japan,  for  Sandy  Hook, 
lit  seven  dollars  per  Ion.  — ■  E»yini:vriiiij  and  Mining 
Journal. 


rRODDCTION   OF  Si;i,PHUH    IX    Ir.U.Y    IN    18S»i. 

W'v  are  indebted  to  ^[^.  A.  cle  Forester,  Charge  il'AlTaires 
of  Italy,  in  Washiiifjtcui,  for  the  following;  information  oon- 
ecrniuf;  the  sulphur  |irodiiclion  of  Italy  in  18S8.  It  was 
furnished  to  this  liCgation  by  the  Koyal  iliiiistiy  of  Agricul- 
ture, Industry,  and  Commerce: — 


Tons. 

Lires. 

Dollars. 

District  of  Boloftna.... 

Sicily 

Naples  .... 

19,254 
332,012 
35,252 

1,554,823 

21,512,405 

l.!M5,784 

=     310,065 
=  4„302,4S1 
=      38a,15(! 

Total 

376,538 

25,013,014 

=  5,002,602 

—Ibid. 


CuBOMATES  FROM    New    CaLKDO.NIA, 


I'otasli  chromates  begin  to  come  in  from  New  Caledonia. 
The  extraction  processes,  as  described  by  M.  Kleiilen  before 
the  I'aris  Chemical  .Society,  are  citLer  of  tlie  following: — 
(1.)  The  chrome-iron  ore,  previously  powdered  by  queiieh- 
ing,  is  heated  for  III  hours  in  a  reveberalory  furnace  with 
ipiieklimt?  and  an  alkaline  carbonate.  The  ju-oduet,  on 
being  mixed  with  a  solution  of  soda  sulphate,  and  treated 
with  sulphuric  acid,  yields  soda  ehromate  and  suliihate, 
easily  separated  by  erysfallisalion.  (iJ.)  M.  Schwartz's 
method,  in  whicli  alkaline  sulphates  are  substituted  for  the 
carbonati's.  The  ore  is  heated  with  a  mixture  of  soda  sul- 
phate aiul  carbonate;  in  the  neuti-al  t-hroinate  solution  a 
stream  of  hydroehleric  iicid  is  run,  which  precipitates  most 
of  the  soiliiim  chloride,  after  wliich  the  ehromate  is  ]iuritied 
by  irystallisation.  According  to  M.  Fiiedel,  sulphate  of 
lime  alone  will  decompose  the  cln'oinite  ore,  but  very  high 
lemi>eratnres  are  necessary. — Chemist  and  Druyyist. 


I'SE    OF    KOBIRITE    I.N    MiNKS. 

A  conference  of  tlie  Lancashire  Miners'  Federation  was 
held  at  Wigsiii  on  .luly  -Ith,  when  a  special  report,  which  had 
been  prepared  by  a  connnittec  appointed  by  the  Federation 
to  make  investigations  into  alleged  injurious  effects  upon  the 
health  of  the  miners  caused  by  the  use  of  roburite  for  shot- 
tiring  purposes  in  mines  was  brought  up  for  consideration. 
This  report,  which  is  the  joint  prodiicfldn  of  the  whole  of 
the  committee,  consisting  of  Mr.  .s.  Woods,  the  president ; 
Mr.  T.  Ashton,  secretary  of  the  Federation  ;  Mr.  T.  Aspiii- 
wall,  and  four  colliers,  takes  the  form  of  a  criticism  upon 
the  conclusions  arrived  at  by  Messrs.  H.  B.  Dickson,  C.  .1. 


Monnoy,  and  N.  Hannah,  who  were  appointed  jointly  hy 
the  employers  and  workmen  engaged  at  the  (iarswo<id  Oal 
and  Iron  ('oinpany  to  investigate  and  report  upon  the  effect 
of  roburite  funu's  on  the  health  of  the  workmen.  The  <'oni- 
mittee  appointeil  by  the  LaMcashiie  .Miners'  Federation 
complain  that  Ihc  operations  expressed  In  the  report  of  the 
specialists,  who  are  two  medical  practitioners  and  an  analyst, 
are  so  shrouded  in  a  multit\ide  of  technical  scientitic  state- 
ments that  it  is  ditliculf  to  <liscover  what  their  conclusions 
really  are;  but  the  report,  it  is  pointed  out,  cvidentlv  esta- 
blishes the  following  jioints,  namelv  : — ■ 

1.  That  the  fumes  of  lobnrite,  when  inhaled  jjiio  the 
system,  are  an  exceeding  deadly  poison,  even  in  the  smallest 
cpiantity. 

a.  That  when  these  fumes  are  inladed  into  the  .system  in 
a  coal  mine  they  carry  with  them  two  poisonous  gases, 
differing  from  each  other  only  hy  a  little  in  their  harmful 
effect  on  tlie  human  system,  viz.,  nitric  oxide  and  carbonio 
oxide. 

S.  That  roburite  may  he  safe  while  kept  in  the  sealed  car- 
tridges, but  the  moment  they  are  broken  and  exposed  to  the 
air,  the  substance  is  so  volatile  and  poisonous  that  it  at  once 
becomes  a  great  source  of  danger. 

I.  That  incomplete  or  partial  combustion  of  roburite 
allows  the  deadly  elements  of  the  composition — nitrobenzine 
— to  escape  and  freely  mix  with  the  air  in  the  mine,  and 
therefore  to  be  breathed  by  the  men  or  iibsorhed  by  contact 
with  the  skin. 

5.  That  roburite  tired  in  coal  dust  gives  off  a  recognised 
quantity  of  carbonic  oxide. 

6.  That  in  handling  roburite  the  greatest  possible  care  is 
necessary,  the  greatest  danger  is  risked,  and  the  slightest 
departure  from  this  may  be  followe<i  by  serious  results. 

7.  That  in  the  eases  examined  of  men  who  had  worked  iu 
places  through  which  the  roburite  fumes  had  passed,  they 
suffered  from  carbonic  oxide  poisoning  when  snuill  quantities 
of  the  gases  mixed  with  air  had  been  inhaled. 

8.  That  specially-trained  men  only  should  manipulate  or 
be  entrusted  with  roburite. 

y.  That  no  miner  would  be  safe  in  his  place  until  all  the 
fumes  had  disappeared. 

10.  That  where  roburite  is  used  the  ventilation  must  bu 
perfect,  with  a  large  quantity  of  air,  and  the  brattice  must 
be  kept  close  to  the  coal  face. 

These  10  facts,  it  is  urged,  surely  fully  establish  the  whole 
of  the  miners'  contention  that  overhead  fumes  are  injurious 
to  the  health  of  the  workmen. 

-Vfter  some  discussion,  the  report  was  unanimously 
adopted  by  the  Conference,  and  as  a  result,  the  future  use 
of  roburite  in  mines  for  shot-tiring  purposes  will  be  opposed 
by  the  workmen. — Iron  and  Coal  Trades  lieiiiew. 


The  AtcoHOL  Question  in  Spain. 

A  new  Act  dealing  with  the  duties  on  alcohol  came  into 
force  on  the  1st  July.  The  matter  is  one  of  general  interest, 
because  in  the  natural  course  of  events  it  should  lead  to  the 
establishment  in  Spain  of  distilleries  on  a  large  scale.  At 
the  same  time  it  may  be  anlieijiated,  owing  to  the  want 
of  knowledge  and  enterprise  on  the  part  of  Spanish  capitalists, 
that  it  is  only  foreign  capitalists  who  would  he  likely  to 
produce  alcohol  in  Spain  under  conditions  likely  to  lead  to 
success^,  'rhe  following  are  the  chief  features  of  the  new 
law  :  Foreign  alcohol  of  iniy  strength  continues  to  pay  an 
import  duty  of  21  pesetas  per  hectolitre.  All  iUcohol  pro- 
duced from  anything  but  grapes  pays  2."j  pesetas  per  hecto- 
litre, whether  of  foreign  or  home  production  ;  the  foreign 
sjjirits,  however,  have  to  pay  the  duty  on  passing  the  Custom 
house,  while  that  made  in  Spain  does  not  pay  duty  until  it 
leaves  the  distillery  where  it  is  made.  Two  "results  may  be 
expected,  one  of  which  might  be  innnediate,  while  the  other 
might  take  years  to  show  itself.  The  first  is  that  alcohol 
will  cease  to  be  imported.  There  is  no  reason  whatever, 
leaving  want  of  enterprise  out  of  account,  why  alcohol,  either 
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from  grain  or  potiitots,  should  In- more  cheaply  produced  out 
of  Spain  tliau  in  Spain  ;  and  as  the  import  duty,  freight, 
insurance,  and  other  import  expenses  come  to  about 
50  per  cent,  on  the  prime  cost,  it  should  not  be  expected  that 
the  import  should  continue.  Spirits  can  possibly  be  pro- 
duced here  at  a  lower  cost  than  in  Germany  or  Sweden, 
using  the  same  processes  and  under  equally  intelligent 
management.  Where  land  and  labour  are  cheap  it  is  only 
bad  cultivation  and  want  of  nninure  which  make  agricultural 
produce  dear.  Combining  the  growing  of  potatoes  and 
Indian  corn  with  the  production  of  spirits  on  a  large  scale 
wonld  cause  all  difficulties  to  disappear.  If  P^nglish  capital 
does  not  take  the  lead  in  this  direction,  German  or  Belgian 
capital  will.  The  requirements  of  Spain  may  be  taken  at 
an  ainuial  wholesale  value  of  20,000,000?.  so  that  it  can  be 
seen  that  the  business  is  a  large  one.  There  is  also  another 
question  in  connexion  with  this  subject.  Grapes  gi-own 
specially  for  the  production  of  alcohol,  without  regard  to 
the  quality  required  in  the  grajies  to  make  wine,  and  dealt 
with  properl)'  when  gathered,  will  give  alcohol  at  a  lower  cost 
than  that  obtained  from  any  other  material,  and  of  a  much 
better  quality  ;  but  of  course  ten  or  twelve  years  would  be 
requu'ed  to  prepare  a  vineyard  specially  for  the  production 
of  alcohol. — Indunfries. 


Uniform  Nomenclature  for  Materials  made  op 
Iron  ok  Steel  and  used  on  Eailw.ays. 

Dingl.  Polyt.  J.  272,  46—48. 

The  Prussian  Ministry  has  decreed  that  henceforth 
different  kinds  of  iron  and  steel  are  to  be  known  and  de- 
scribed by  specified  terms.  A  very  large  number  of  these 
are  given  divided  under  two  headings,  viz.,  names  having 
reference  to  method  of  manufacture,  and  names  which 
depend  on  the  application  of  the  material.  Tlie  former  are 
divided  into  six  chief  groups — (1)  crude  iron;  (2)  cast 
iron  ;  (3)  weld  iron  ;  (4)  weld  steel  :  (5)  ingot-iron  ;  and 
(6)  ingot-steel.— A.  K. 


German  Manufacture  of  Tin. 

Th(t  manufacture  of  tins  and  the  putting  up  of  goods  has 
grown  to  such  dimensions  in  Germany  that  the  French  are 
finding  great  competition,  and  one  large  Nantes  (France) 
sardine  house  has  a  branch  in  Strasburg.  Most  of  the 
canning  houses  manufacture  their  own  tins. — Ironmonger. 


Proposed  Steelworks  for  Italy. 

Italy  appears  about  to  advance  another  stage  as  a  manu- 
facturing country,  for  some  English  capitalists  intend 
investing  100,000/.  in  erecting  works  for  reducing  the  ores 
to  be  obtained  from  some  mineral  deposits,  which  are  stated 
to  have  been  discovered  in  a  mountain  only  2^  miles  from 
the  sea  in  the  province  of  Pisa.  This  will  do  away  with  the 
transport  of  the  minerals  to  Swansea  for  reduction,  and 
return  to  Italy  in  a  metallic  state,  which  adds  two  freights 
and  a  duty  to  the  cost  of  reduction.  These  deposits  are 
reported  to  consist  of  tin,  copper,  lead,  and  manganese.  It 
is  stated  that  there  is  also  a  very  rich  deposit  of  iron  ore 
suitable  for  steel-making.  From  this  latter  ore  the  company 
proposes  to  manufacture  large  steel  gun-forgings.  This 
class  of  ordnance  is  now  largely  coming  into  use,  and  it  is 
stated  that  Armstrong  and  Co.  have  not  provided  for  the 
production  of  such  forgings  at  their  new  works  near  Naples. 
The  requirements  will,  therefore,  be  met  by  the  proposed 
works.— /i(V/. 


French  Regulations  for  preventing  Frauds  in   the 
Manure  Trade. 

(5ee  this  Journal  1888,  143.) 

The  recent  law  respecting  artificial  manures  ]uovided, 
among  other  things,  that  suitable  regulations  should  be 
published  by  the  administration  to  ensure  uniformity  in 


chemical  analyses  and  to  avoid  contentions,  when  fertilisers 
are  sold  according  to  the  percentage  of  useful  constituents. 
Ai'tificial  manures  are  often  purchased  at  the  rate  of  so 
much  for  combined  nitrogen,  so  much  for  soluble  phosphoric 
acid,  &c.,  and  chemists  know  that  to  have  comparable 
analyses  it  is  almost  indispensable  that  similar  processes  be 
followed.  Consequently,  with  the  advice  of  experts,  the 
following  rules  have  been  set  down  : — (1)  Nitrogen  shall  be 
estimated  as  follows  :  (a)  In  the  shape  of  nitric  acid  ;  turn 
into  nitrogen  binoxide  by  ebullition  with  ferrous  chloride, 
and  measure  the  gas  evolved,  (/j)  Ammouiacal  nitrogen ; 
distil  with  caustic  alkali  in  an  ascension  condenser,  and 
titrate  the  ammonia,  (c)  Organic  nitrogen ;  all  nitrates 
ha\'ing  been  remo\'ed,  treat  with  either  soda  lime,  and  titrate 
the  ammonia  formed ;  or  with  sul[»huric  acid  containing  a 
little  mercury,  and  estimate  the  anmionia  sulphate  by  the 
ammonia  process  as  above.  (2)  Phosphoric  acid  :  (n)  The 
total  acid ;  dissolve  the  substance  in  hydrochloric  acid  in 
the  presence  of  ammonia  citrate  to  keep  iron,  alumina,  and 
lime  in  solution,  and  estimate,  after  precipitation,  as 
ammonio-magnesia  phosphate,  in  the  shape  of  magnesia 
pyrophosphate.  When  too  much  lime  is  present,  separate  it 
out  with  oxalate  of  ammonia.  (6)  Soluble  phosphoric  acid  ; 
macerate  the  specimen  for  a  reasonable  time  with  distilled 
water,  and  treat  the  filtered  liquid  as  above,  (c)  Phosphate 
soluble  in  ammonia  citrate  ;  macerate  for  twelve  hours  in 
alkaUne  ammonia  citrate,  and  treat  the  filtrate  as  has  been 
said  before.  Note :  In  the  three  foregoing  processes  the 
phosphoric  acid  may  be  first  precipitated  with  ammonia 
nitro-molybdate  and  then  estimated  as  magnesia  pyro- 
phosphate, as  has  been  explained.  (3)  Potash:  (n)  Estimate 
as  perchlorate  which  is  to  be  washed  with  alcohol,  dried, 
and  weighed.  (6)  With  platinum  ;  precipitate  the  potash 
with  platinum  chloride,  wash  the  precipitate  with  alcohol, 
and  reduce  it  with  soda  formiate  ;  weigh  the  platinum  black, 
and  calculate  the  corresponding  weight  of  potash,  (c)  As 
double  chloride  of  platinum  ;  wash  the  precipato  with  alcohol, 
dry,  and  weigh  it.  Of  course  proper  directions  are  also 
given  for  taking  the  samples  to  lie  analysed.  And,  finally, 
a  scale  of  prices  is  established  as  follows  : — For  each 
element  estimated  10  fi-s.,  and  for  tlie  report  25  frs.  I'or  oi.e 
fertiliser,  however,  whatever  may  be  the  number  of  elements 
evaluated,  the  cost  of  the  whole  analysis  shall  not  exceed 
50  frs.  To  further  ensure  the  operation  of  the  law,  a  number 
of  experts  have  been  appointed  in  all  parts  of  France,  who 
shall  be  entitled  to  6  frs.  for  each  three  hours'  sitting  when 
taking  samples,  travelling  expenses  to  be  borne  by  the 
State. —  Chemist  and  Drugyist. 


Production  of  Sugar  in  the  World. 


Stammer.     Dingl.  Pobjl.  J.  271,  266—278. 

The  following  tables  show  the  quantities  of  sugar  pro- 
duced and  consumed  in  the  world  : — 


I.  Sugar  Produced. 
(((.)  Beet  Sugar  in  Tons. 


1887-88. 

1886-87. 

Austro-Hungary 

Germany 

Tons. 
400,000 

916,000 

400,000 

430,000 

93,000 

00,000 

Tons. 
550,000 

1,024,000 

48.3,000 

472,000 

91,000 

Total 

2,437,000 

2.670,000 
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(A.)  C(in«  Sugar  in  Tons. 


1887-S8. 


KHrbadnos  

Bnizit 

Ciilis 

IVmrnira 

Kityiit 

(iimduluutH' 

Iliiwni 

JaniHicH 

Jsvn 1  . 

lioubisiifi 

Miirtiiii<tuo 

Mauritius 

Natal  and  Moyotlv  . . 

Eajst  Indies 

IVru 

IMiilippiiics 

Porto  Rico 

Rouniou 

St.  Croix  and  Antilles 
Tiiuidad 

Total  .... 


Tons. 
36,n(K> 

27(1,000 

(125,000 

IIIO.OOO 

30.000 

SO.UflO 

;io,ofln 

30,000 
390,000 
110,UIKI 

■10,(K)0 

n.'),noo 

12,000 
50,000 
40,000 
l(iO,000 
70,000 
10,000 
45,000 
53.000 


2,427,000 


Cane  and  beet  sugar  together         4,725,000 


1880-87. 


Tons. 
80,000 

230,000 

025,000 

UO.OOU 

43,0110 

S2.O0O 

90,000 

25,000 

300,000 

90,000 

10,1100 

108,000 
12,000 
50,1)00 
40,000 

130,000 
80,000 
S5,000 
45,000 
00,000 


!,.133,O0O 


5,005,000 


C'o.NsiMmON  -PER  Head  in  Pounds  (500  Gnirs.) 


ri«nnany 

.\iist  ro-Hunpiry 

France 

Russia 

Holland 

Belioum 

Denmark 

Norway  and  Sweden  . . 

Italy 

Rouinania 


Lb. 
18-M 

11-08 

22  ■« 

S-fiJ 

lO-fl* 

W»i 

lO'or, 

17-42 
7-19 
3-Sfi 


Spain 

Pnrtnpil 

England 

Bulgari.a 

Greece 

Servia 

Turkey 

Switzerlund 

United  States  of  North 
America 


III. — Si-GAR  Consumption  in  Tons. 


1887. 


1886. 


England 

France  

Germany 

.\[i«tro-Hun?arj- 

Russia 

Italy 


Tons. 
1,179,000 

Tons. 
1,108,000 

42:1,000 

423,000 

4-43,000 

430,000 

250,000 

245,000 

S(!0,0«0 

.114,000 

100,000 

97,500 

1887. 


1880. 


Spain 

Turke.v 

Belgium 

Holland 

Norway  and  Sweden 

Switzerland 

Denmark 

Portugal 

Roumnnia 

Greece 

Servia 

Jlonteiiogro 

Unit«d  States  of  North  America 

Total 


Tons. 
50,0IHI 

45,000 

4(S,(i(XI 

'45,000 

44,000 

40,000 

36,000 

16,000 

13,000 

9,000 

4,000 

1,000 

l,.-!97,0O0 


Tons. 
49,000 

42,500 

45,000 

4-1.000 

42,0011 

4U,0OU 

35.00(1 

15,500 

12,500 

10,000 

.■1,500 

1,000 

1,38»,0(KI 


4,603,000 


4,37(i,.'iOO 


-W.  M, 


Beet  Suoaii  Industky  in  .Jacan. 


Dingl.  Poli/t.  J.  271,  278. 

The  I)cet  supar  factory  at  Momhttsu,  in  the  island  of 
Yesso,  Japan,  continues  to  work,  and  has  nuidi-  a  small 
pr(ttit.  The  beet  crop  lias  been  small,  and  this  is  cliiefly  due 
to  the  land  bein^  split  up  into  very  small  farms,  tlie  owners 
of  which  have  not  mneli  intellifreiiee  or  appliances  for 
working  ecouoinically.  The  Government,  liowever,  is  Iielping 
tlie  fanners. 

P^xperiments  have  also  been  nuitle  at  Sapporo  on  the 
growing  of  beet,  and  tliu  roots  have  been  found  to  contain 
121  per  cent,  of  sugar.  A  company  has  been  formed  to 
start  a  factor}' there  and  in  this  the  Government  is  a  large 
shareholder. — W.  M. 


New  Austrian  Pharmacopceia. 

The  committee  appointed  to  prepare  a  new  addition  of  the 
Austrian  Phai-macopceia  has  completed  its  labours ;  the 
seventh  edition  will  be  published  forthwith,  and  will  come 
into  force  on  .January  1,  1890.  The  last  edition  was  pub- 
lished on  October  1,  1869,  so  that  it  is  not  surprising  to  find 
in  the  list  of  drugs  and  iireparations  iutroiluced  for  the  first 
time  many  which  now  take  rank  among  well-established 
remedies.  Ainonst  the  newer  remedies  which  find  a  place 
are  antifebrin,  antipjriu,  cascara  sagrada,  lanoline,  beta- 
naplithol,  ol  pini  puniilionis,  strophauthus,  thymol,  and 
vaseline.  There  are  altogether  578  articles  iu  the  seventli 
edition,  which  is  43  more  than  there  were  in  the  last.  A 
very  considerable  advance  is  shown  in  that  part  of  the 
work  devoted  to  the  testing  of  drugs  and  chemicals  ;  the 
apparatus  to  he  used  is  described,  and  the  tests  are  those 
best  designed  to  detect  common  impurities.  Volumetric 
analysis  is  applied  to  the  estimation  of  the  strength  of 
certain  compoimds,  sucli  as  the  mineral  and  dilute  acids. 
The  opium  to  he  used  in  making  medicinal  preparations  is  to 
contain  10  per  cent,  of  morphine,  while  the  cinchona  is  to 
be suecirubra,  of  3-5  percent,  -.ilkaloidal  value.  Lanoline  is 
defined  as  purified  wool  fat  containing  30  per  cent,  of  water. 
( -jiloroform  is  to  have  a  specific  gravity  of  1  •  -18.5 — 1 '  500,  so 
that  it  may  contain  a  little  alcohol  ov  none  at  all,  and  in  the 
latter  case  the  article  will  he  liable  to  spontaneous  decom- 
position, while  the  alcoholised  one  will  be  pei-manent. 
Sulphate  of  quinine  is  to  be;  test(!d  by  Kcrner's  method,  the 
temperature  of  solution  being  fixed  at  fiO"  C.  as  detennined 
by  the  French  Commission.  In  galenical  preparations  a 
little  attempt  has  been  made  to  fix  the  jiroportion  of  the 
active  ingredient   of   those  which  are  toxic.     A  few  fluid 
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extracts  are  iutroduced,  and  for  the  preparation  of  several 
ordinary  extraets,  such  as  aconite,  belladonna,  Indian  hemp, 
male  fern,  and  nux  vomica,  percolation  is  for  the  first  time 
employed.  Most  of  the  tinctures  are  to  be  made  1  in  10, 
and  more  piecise  directions  are  given  regarding  pressing  and 
filtration.  It  is  noticeable  iu  regard  to  ointments  that 
vaseline  is  not  employed  for  auj'  one  of  them,  but  lanoline 
is  used  in  making  ung.  hydrargyri.  Lead  plaster  is  to  be 
made  with  lard  and  litharge.  Synonyms,  which  hitherto 
have  accompanied  the  scientific  and  common  names  of  the 
articles,  are  now  placed  in  a  table  at  the  end  of  the  book. 
To  take  their  place  we  have  the  names  of  the  preparations 
used  in  foreign  Pharmacopoeias,  this  being  perhaps  the 
most  useful  and  sensible  addition  to  the  PharmacopcEia, 
considering  the  frequency  with  which  continental  pharma- 
cists are  now  called  upon  to  dispense  foreign  prescriptions. 
We  propose  on  another  occasion  to  more  fully  criticise  this 
new  Pharmacapoeia,  especially  in  regard  to  the  influence 
which  the  international  scheme  has  had  upon  it. — Chemist 
and  Vruggist. 


German  Society  for  the  Protection  of  Chemical 
Industry. 

The  annual  meeting  of  the  Society  for  the  Protection  of 
Chemical  Industry  in  Germany  was  held  in  Hamburg  on 
July  2,  under  the  presidency  of  Dr.  Holtz,  of  Berlin.  The 
Society's  report  for  1888  speaks  favourably  of  the  condition 
of  the  German  chemical  industry  in  general,  and  points  out 
that  the  extension  of  the  combination  movement  has  been 
advantageous,  less  through  the  advance  in  price  caused  by 
it  than  because  it  has  steadied  business  iu  general  and 
succeeded  in  limiting  surplus  production.  The  number  of 
chemical  works  in  the  whole  of  Germany  at  the  close  of 
1887  was  4,325.  At  the  end  of  last  year  it  had  risen  to 
4,464.  The  aggregate  of  working  days  in  the  whole  of 
these  works  had  been  24,37.5,434  in  1887,  and  25,100,024 
in  1888,  while  the  money  paid  in  wages  had  increased 
from  62,710,380  m.  to  65,644,013  m.,  or,  from  765  m.  to 
773  m.  jier  head.  The  import  of  raw  materials  from  foreign 
countries  had  increased  by  124,552  tons;  the  export  of 
manufactured  chemicals  by  33,890  tons.  A  careful  analysis 
of  the  financial  results  of  the  year's  working,  as  showii  by 
the  balance  sheets  of  companies,  showed  an  average 
dividend  of  6-20  per  cent,  for  alkali  works,  8-05  per  cent, 
for  artificial  manure  works,  10-89  per  cent,  for  manufac- 
tories of  pharmaceutical  and  technical  preparations,  13 '25 
per  cent,  for  explosives  works,  and  15 '44  per  cent,  for 
coal-tar  dye  works.  The  average  percentage  of  dividends 
for  the  entire  chemical  industry  was  8 '50  per  cent. — Ibid. 


The  French  Association  for  the  Advancement  of 
Sciences. 

The  French  Association  for  the  Advancement  of  Sciences 
will  hold  their  annual  meeting  from  August  8th  to  14th, 
at  the  School  of  the  Ponts-et-Chaussees,  28,  Rue  des 
Saints-Peres,  Paris.  A  number  of  interesting  papers  have 
been  announced,  and  among  the  following  bearing  on 
chemical  subjects  :  On  Quobar,  by  M.  d'Abbadie,  of  the 
Academic  of  Sciences  ;  nitro  and  nitroxy  combinations,  Pro- 
fessor P.  Alexeyeff,  of  Kief,  Russia  ;  carbon  and  spectro- 
scopy, by  pharmacist  F.  van  Assche,  of  Rouen ;  starchy 
adulterations  of  pepper,  M.  G.  BertJche,  of  Valenciennes ; 
ozone.  Professors  Bichat  and  Guntz,  of  the  Nancy  Faculty 
of  Sciences  ;  the  photometry  of  incandescent  lamps,  and  a 
standard  for  actiuometers.  Professor  A.  Crova,  of  the 
Moutpellier  Faculty  of  Sciences;  on  ammonia  protoxide,  on 
hydrogen  protonitride,  and  on  the  acid  SjOj,  by  Professor 
Maumene,  of  the  Lyons  Free  Faculty  of  Sciences  ;  the  Eiffel 
Tower  meteorological  observatory,  anemometers  and  anemo- 
scopes, self-registering  galvanometers,  by  M.  Richard  ;  elec- 
t'odvuamics  and  the  motion  of  planets,  spectroscopy  of  the 
ultra-red  and  ultra-violet  parts  of  the  spectrum,  by  Professor 
Zenger,  of  the  Prague  Polytechnic  School.  Some  18,000  frs. 
have  been  this  year  granted  by  the  association  to  aid  various 
researches,  none  of  which,  however,  have  reference  to 
chemistry. — Ibid. 


Senegal  Castor  Oil. 

According  to  a  suggestion  made  by  pharmacist  Castaing, 
of  the  French  Navy,  Senegal  planters  have  commenced 
cultivating  castor  beans  for  export  to  Marseilles.  So  far, 
they  have  found  the  crop  more  remunerative  than  pea-nuts, 
which  are  produced  at  very  low  prices  in  the  Levant  and 
the  East  Indies.  By  the  way,  the  quantity  of  castor  beans 
received  at  Marseilles  has  considerably  increased  of  late.  In 
1877  the  imports  amounted  to  3,190  ewt.  and  to  67,980  in 
1879,  while  in  1881  they  ro.se  to  181,000  cwt.  Nevertheless, 
the  demand  has  kept  up  with  the  supply,  because  new  uses 
have  been  found  for  the  oil.  Perfumers  consider  it  an 
excellent  pomade  basis  ;  soapmakers  highly  appreciate  it ; 
and  considerable  quantities  are  used  by  machinists  for 
Inbricating,  and  dyers  for  Turkey-red.  The  conse<iuence 
is  that  only  an  insignificant  percentage,  but,  of  course,  the 
finest  quality,  of  the  oil  is  kept  for  pharmaceutical  purposes. 
—Ibid. 

Important  Legal  Decision. 

A  very  important  decision  in  commercial  law  has  just 
been  given  by  Lord  Trayner  in  the  Glasgow  Court  of  Session. 
The  pursuers  were  the  Seville  Sulphur  and  Copper  Com- 
pany, and  the  defenders  Thomson,  Dickie,  and  Co.,  marine 
insurance  brokers,  both  of  Glasgow.  A  cargo  of  pyrites, 
which  had  been  insured  by  the  defenders  for  the  pursuers, 
had  been  lost,  and  a  claim  was  made  for  over  6,000/.  The 
policy  had  been  underwritten  by  13  underwriters.  Three  of 
these  paid  the  loss  claimed,  but  10  had  become  insolvent, 
and  only  a  moiety  of  the  sum  for  which  they  were  liable 
had  been  recovered  from  their  estates.  In  these  circum- 
stances, the  pursuers  charged  their  brokers  with  carelessness 
in  their  selection  of  imdcrwriters,  and  claimed  upon  them 
to  make  good  the  loss.  They  pleaded  the  exercise  of  due 
caution,  and  non-liability  in  consequence.  The  judgo 
decided  in  favour  of  the  defenders. — Ironmonger. 


MERCHANDISE  MARKS  ACT  (1887) 
AMENDMENT. 

The  following  Bill  to  amend  the  Merchandise  Marks  Act, 
1887,  has  been  iutroduced  into  the  House  of  Commons 
by  Sir.  Broadhurst,  the  Hon.  Bernard  Coleridge,  and 
Mr.  Fenwick  : — • 

1.  This  Act  may  be  cited  as  the  Merchandise  Marks 
Amendment  Act,  1889,  and  shall  be  read  and  construed  with 
the  Merchandise  Marks  Act,  1887,  as  one  Act. 

2.  All  goods  of  foreign  manufacture  imported  into  this 
country  shall  be  plainly  and  distinctly  marked  with  the 
names  of  the  coimtry  and  place  in  which  such  goods  have 
been  manufactured.  Where  it  is  impossible  to  place  such 
names  on  the  goods  themselves,  all  parcels  or  packages,  of 
whatever  size  or  quantity,  shall  bear  on  the  cover  or  thing 
in,  on,  or  with  which  any  such  goods  are  sold  or  intended  to 
be  sold  or  offered  for  sale,  the  names  of  the  country  and 
place  in  which  such  goods  have  been  manufactured. 

3.  AU  goods  manufactured  in  Great  Britain  and  Ireland 
shall  be  plaiidy  and  distinctly  marked  with  the  name  of  the 
manufacturer  and  the  luime  of  the  town  in  which  such  goods 
have  been  manufactmed.  Where  it  is  impossible  to  place 
such  names  on  the  goods  themselves,  all  parcels  or  packages, 
of  whatever  size  or  quantity,  shall  bear  on  the  cover  or  thing 
in,  on,  or  with  which  an^-  such  goods  are  sold  or  intended  to 
be  sold  or  offered  for  sale,  the  name  of  the  manufacturer 
and  the  name  of  the  town  in  which  such  goods  have  been 
manufactured. 

4.  In  cases  where  machinery  has  entered  into  competition 
w  ith  skilled  labour  in  the  manufacture  of  goods,  all  such 
machine-made  goods  shall  be  marked  as  such. 

5.  Every  mark  or  name  ]ilaced  on  any  goods  or  on  any 
cover  or  thing  in,  on,  or  with  which  any  goods  are  sold,  or 
intended  to  be  sold  or  offered  for  sale,  shall  be  deemed  to 
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1h'  II  trade  (If.sfriptiDii  witliiii  tlic  meiiniiif;of  the  Meieluiiiclise 
Mmks  Act,  1887. 

6.  Kvcrv  juTSdii  wlm  knowin^jly  or  wilfully  fiiils  to 
comjtjy  with  tho  provisions  of  this  Aot  shall  lit'  liahK', 
suhji'i't  to  tho  i)ro\  isioiis  of  .si.ftiim  two,  suh-sectioii  six,  of 
thr  iibovi'-uKMitioiuMl  Aft,  on  siiiiiiniiry  conviction,  to  u  tine 
not  rxvt'fdin^  lIO/.  for  eaoli  offeiioo. 

7.  When-  information  is  jiivon  to  the  Solicitor  of  the 
Trea.snry  as  Director  of  I'nlilic  Prosecutions  that  any  offence 
iimler  this  .\ct  or  the  Merchandise  Marks  Act,  1887,  Im.s 
iH'en  committed,  it  shall  he  his  duty,  subject  to  the  rc};nl«- 
tions  under  the  I'rosecution  of  (Jffences  Act,  1879,  to  make 
such  iinpiirics  and  institute  such  pn^secutions  as  the  circum- 
^tnnees  of  the  case  appear  to  liini  to  reipiire. 


Titini:  iii:t\vi:i:.\  spai\  a\ij  tue 

IMTKIJ  KIMiDOM. 

I.    ISIPOBTS    I.NTO    rHK    U.NITKIl    Kl.MiOOM    I'KOM    SfAIN. 


PaiNCifAi  Articles. 

Three  Months  endinjc 
June 

1888.        1        1889. 

Chemical  products  unenumerated  .Value  £ 

Copper  ore  and  rcRulus [  Valuefi; 

Mangaucseore {vToj-^\. 

»■'•<"- (vS^t 

Pyrites  of  iron  or  copper [  vlullf  £ 

Q"''^'"'"™' {v,flue£ 

Bass  and  esparto [  y^oj^'^ 

18,554 

15.197 

403,882 

.Il 
1,102 

1 16,609 
292,292 

1,478,2.50 
146.012 
11.869 
72,201 

16,.330 

16.095 
285,313 

1,54.-. 
3,328 

1,656 
55,645 

164,739 
289,573 

2,017,265 
221,436 

15,957 

96,.'i*:j 

Total  Value £ 

2,475,974 

2,679,905 

2.  K.vroiiTs  OF  BiuTisii  A.ND  Iitisii  Produce  fbom  the 
United  KI^■ODOM  lo  Spain. 


Peincipal  Articles. 


Three  Months  ending 
June 


1888. 


.11    1  (    Cwt. 

•^"*'''" lValu6£ 

Ca':;utchouc,  manufactures  of Value  £ 

,,          *  C    Tons 

<«™*n' lvalues 

Chemical  products  (including  dye- 
stulTs)  Value  £' 

Coal,  products  of  (including  paruRln  j 

and  petmleuni) Value £1 

Glass  manufactures   Value  £ 

Grease,  tallow,  and  animal  fat ...  i  ytC^f^'^ 
.Maiuire Value  £ 

^''"■-" {vS^£ 

„   Other  sorts Viilne£' 

Paiiitcrs'  coloura  and  materials. . .  .Value  £1 

^^ {y^C-J 

I 

Total  Value £J 


76,025 
23,191 


1,888 
3,514 


9,939 


71,!K)2 
20,498 

2,083 
1.753 
3,417 


k 


6,326 

5,304 

2,(K»7 

2,098 

7,!t22 
7,871 

1,712 
l,6.>t 

105,576 

84,973 

in 

2,N57 

73 
1,491 

2,519 

2,.>!0 

7,647 

8,516 

6.W 
663 

5.i5 
737 

907,448 

991,761 

MiyKltAL  PHODUCTS  OF  THE  UNITED 
STATES  IX  1888. 

.^i.iik  Hrpwt  nil  "  The  Mlni'nil  Hesoiini.i  iif  Ihi:  United 
Slates,"  III/  Divid  T.  Ihnj.  Cliirf  of  the  IJirision  of 
Minimj  Statistics  and  Techiwloyi/,  United  States  O'eo- 
ItHjieat  SiiiTei/. 

Metals. 

(  \ipprr. 
The  total  product,  including  the  yield  of  imported  ores, 
increased  to  231,27ll,()2:i  pounds,  or  Il.ljfiSJ  .short  tons, 
dwrinj;  1888,  which  is  -Ki.Oja.'ini  pounds  more  than  the 
proiluet  id'  1887.  Durinir  the  first  i|uartcr  i\(  1889  the 
production  was  increasing;  at  even  a  more  rapid  rate.  The 
pri<:es  received  by  Ameiican  jiroducers  a\eraf;cd  15',  cents 
|)er  pound  for  l^ake  eo])per,  14*-  for  Arizona,  and  II  for 
other  districts,  making  the  total  value  ;i;i,8:i:i,Hj4  dols. 
Jlontaiia  led  in  the  production,  making  97,897,968  pounds. 
Consumption  was  somewhat  reduced  by  the  high  prices. 

Lead. 
The  product  iiu'ieased  to  ISOj.l.^S  short  tons  from  160,700 
tons  in  1887.  The  increase  was  due  iirincii>ally  to  the 
heaWer  receipts  of  lead  in  Mexican  silver-lead  ores  from 
l.'i.lHM)  tons  in  1887  to  over  27,000  tons  in  1888.  The 
average  price  ill  New  York  was  4'4I  cents  per  pound.  The 
liroduction  of  white  lead,  chiefly  from  pig  lead,  was  89,000 
short  tons,  valued  at  10,680,O00"dols. 

Zinc. 
The  erection  of  new  works  and  the  extension  of  old  ones 
leil  to  a  further  notable  increase  in  the  production  of  zinc  in 
1888.  The  additions  to  capacity  were  fairlj-  uniforml>- 
ilislributed  in  the  west,  east,  and  south.  Production  in 
1888,  .55,903  short  tons,  with  a  total  value  of  5,500,855  dols.  j 
in  1887,  50,;MO  tons,  worth  4,782,;!0O  dols.  The  production 
of  zinc  white  in  1888,  directly  from  ores,  was  20,000  short 
tons,  worth  1,600,000  dols. 

Qiiicksileer. 
The  product  wa,s  33,250  flasks  (of  75,3  pounds  each)  from 
Calitornia,  a  decline  in  that  State  of  510  iia.sks  from  1887  in 
spite  of  a  very  satisfactory  price,  which  averaged  42 '50  dols. 
per  flask,  making  the  total  value  1,413,125  dols.  No  new 
\alual)le  deposits  were  discovered  in  1888,  and  without 
them  it  is  not  probable  that  the  yield  of  quicksilver  will 
increase. 

Nickel. 
The  industry  renuiins  unchanged  except  for  indications  of 
further  developments  at  Lovelock  in  Nevada  and  Kiddle, 
Oregon.  The  product  includes  190,637  ]iounds  of  metallic 
nickel,  valued  at  114,382  dols.  at  60  cents  per  pound,  and 
4.545  pounds,  worth  1,136  dols.,  exported  in  ores  and  matte. 
Total  value,  U5,518  dols.  The  corresponding  value  in  1887 
was  133,200  dols. 

Cvliult  O.iide. 
The  total  product,  including  the  contents  of  the  exported 
ores  and  matte,  was  12,266  poumls,  worth  18,441  dols.  In 
1887  the  total  was  18,340  jiounds,  worth  18,774  dols.,  the 
lower  rate  of  value  in  that  ^ear  resulting  from  a  larger 
proportion  of  exported  nickel  in  matte  and  ore.  The  price 
of  cobalt  oxide  remained  at  2  dols.  per  pound. 

Chromiitiii. 
The  product  declined  from  3,000  tons   in  1887   to  1,500 
tons  in  1888.     The  average  price  in  San  Francisco  remained 
15   dols.    per   ton.     Iucrease<l   operations   are   probable   in 
1889. 

j\Iuni/anese. 
The   jn'orUu-t  of   manganese  and   mariganifci-ous  iron  ores 
in  the  United  States  in  1888  was   239,460   tons,  valued   at 
876,215  dols.      Of    this  amount  some  25,500    tons  would 
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be  classed  as  manganese  ores ;  the  remainder  as  mangani- 
fiions  iron  ores.  Of  the  manganiferoiis  iron  ores  11,462 
Ions,  a\eraging  11  per  cent,  of  manganese,  and  189,574  tons, 
averaging  4  per  cent,  of  manganese,  were  from  tlie  C'olliy 
mine,  Michigan.  In  addition  to  the  above,  some  60,000 
tons  of  argentiferous  manganese  ores,  vakied  at  10  dols.  a 
ton,  chiefly  for  the  silver  contained  in  them,  were  produced 
in  the  Bocky  Mountain  region. 

Aluminium. 

The  past  year  was  more  promising  than  ever  before  for 
the  producticin  of  cheap  aluminium.  The  production  of 
metallic  aluminium  as  an  industry  distinct  from  the  pro- 
duction of  alloys  began  towards  the  close  of  the  year,  and 
.500  pouiuls  had  been  made  up  to  December  31  ;  the  pro- 
duction of  3,000  pounds  since  then  indicates  that  the 
industry  may  continue.  The  exact  amount  of  alloys 
produced  by  the  Cowles  process  has  not  been  furnished, 
but  was  not  markedly  different  from  the  product  of  1887, 
when  18,000  pounds  of  aluminium  contained  in  bronze  and 
fcrro-aluuiinium  were  produced.  The  price  for  metallic 
aluniiuiuui  declined  to  as  low  as  4-50  dols.  per  pound  for  less 
favoured  brands. 

Plutimim. 

Including  the  platinum  and  iridium  separated  from  gold 
by  the  assay  oflices  and  that  saved  in  placer  gold  mining, 
the  product  was  about  500  ounces,  valued  at  2,000  dols. 

Fuels. 

Coke. 
The  production  of  coke  in  the  United  (States  in  1888  was 
8,527,560  tons,  valued  at  about  14,000,000  dols.  Pennsylvania 
produced  by  far  the  largest  amount,  the  Connellsville  region 
alone  producing  4,955,553  tons;  West  Virginia,  528,533 
tons;  Alabama, 518,511  tons;  Tennessee, 385,693 tons ;  and 
Virginia,  149,099  tons. 

Pelroleum. 
The  product  of  petroleum  in  the  United  States  in  1888 
was  27,346,018  barrels  (of  42  gallons  each),  valued  at  about 
24,598,559  dols.  Of  this  amount  Pennsylvania  produced 
16,491,083  barrels;  Ohio,  10,010,868  barrels;  West 
Virginia,  119,448  barrels;  California,  704,619  barrels ;  and 
other  States  20,000  barrels. 

Miscellaneous. 

Cement. 
The  amount  of  cement  produced  in  1888  is  less  than  for 
1887,  being  6,253,295  barrels  for  1888,  valued  at  72l  cents 
per  barrel,  making  4,533,639  dols.  as  the  value  of  the  year's 
product. 

Phosphate  Mock . 

The  production  declined  to  433,705  long  tons,  but  the 
total  value  increased  slightly  to  1,951,673  dols.  on  account 
of  better  prices.  The  trade  in  maiuifactured  fertilisers  was 
very  prosperous. 

Salt. 

The  industry  shows  only  slight  changes.  In  1888  the 
production  was  8,055,881  barrels  of  280  pounds,  valued  at 
4,377,204  dols.  In  1887  the  product  was  8,003,962  barrels, 
worth  4,093,846  dols.  Kansas  became  a  commercial  source 
of  salt  in  1888,  producing  155,000  barrels,  with  a  prospect 
of  still  greater  increase  in  1889. 

Bro7mne. 

The  product  was  307,386  pounds,  worth  95,290  dols.,  an 
increase  from  199,087  pounds  in  1887,  worth  61,717  dols. 
The  price  remained  at  31  cents  per  pound. 

Boia.i: 

The  production  was  restricted  to  7,589,000  pounds,  worth 
455,340  dols.,  at  6  cents  per  pound  for  the  a\erage  quality. 
In  1887  the  product  was  11,000,000  poimds,  worth  5  cents 
per  pound. 


Sulphur. 

The  sulphur  refinery  in  Utah  was  partially  burned.  This 
and  litigation  over  the  property  prevented  any  production  in 
1888.  The  supply  came  principally  from  Sicily,  with  small 
import:itions  from  Japan.  It  was  practically  all  made  into 
sulphuric  acid. 

Pyrites. 

Production  54,331  long  tons,  valued  at  the  mines  at 
167,658  dols.,  a  slight  increase  iu  quantity  over  the  previous 
year. 

Baryles. 

The  production  from  Missouri,  Virginia,  and  New  York 
increased  to  20,000  long  tons,  worth  at  the  mines  110,000 
dols.  In  1887  the  product  was  15,000  long  tons,  worth 
75,000  dols. 

Gypsum. 

The  dome>tic  su]iply  comes  principally  from  Ohio  and 
Michigan,  with  smaller  amounts  from  New  York,  Virginia, 
Kansas,  Colorado,  California,  Dakota,  and  Utah.  The 
product  in  1888  was  96,000  short  tous  of  crude  gypsum, 
valued  at  430,000  dols.  A  large  portion  of  the  supplj'  is 
imported  from  Nova  Scotia,  where  126,118  tons,  worth 
121,579  dols.,  were  produced  in  1888. 

Ozokerite. 

From  the  region  of  Soldier's  Summit,  Utah,  about 
20,000  pounds  of  crude  mineral  wiix  were  produced,  worth 
1,000  dols.  in  New  York,  where  the  material  was  sold.  An 
increase  is  probable  in  1889. 

Soapstone, 

Production  about  15,000  tons,  worth  50,000  dols.  before 
shipment. 

AsphaltuM. 

The  product  of  1888  includes  700  tons  of  gilsonite  mined 
in  Utah,  3,100  tons  of  ordinary  asphaltum,  principally  from 
California,  and  50,000  tous  of  bituminous  rock  quarried  in 
California  for  pavements  in  competition  with  asphaltum ; 
total  value,  331,500  dols. 

Feldspar. 

The  consumption  for  potters'  use  declined  to  8,700  long 
tons,  worth,  in  Trenton,  New  Jersey,  50,000  dols.  In  1887 
10,200  long  tons  were  produced,  worth  56,100  dols. 

Flint. 

For  potters'  use  the  consumption  was  16,250  long  tons. 
Including  that  for  sand-paper  and  for  glass,  the  consumption 
was  about  30,000  tons,  worth,  uugrouud,  175,000  dols. 

Potters'  Clay. 

The  consumption  included  18,000  long  tons  of  kaolin  or 
china  clay,  5,250  tons  of  ball  clay,  and  13,500  tons  of  fire- 
clay, worth  altogether  300,000  dols. 

Mica. 

Owing  principally  to  the  use  of  smaller  sizes  in  stoves,  the 
production  of  sheet  mica  decreased  from  70,500  pounds  iu 
1887  to  48,000  in  1888,  valued  at  70,000  dols.  There  is 
increased  demand  for  mica  waste. 

Mineral  Paints. 

The  product,  including  ochre,  metallic  paints,  and  small 
amounts  of  umber  and  sienna,  increased  to  24,000  long  tous, 
valued  at  380,000  dols. 

Graphite. 

The  production  of  pure  graphite  was  limited  to  Ticonde- 
roga.  New  York,  and  is  reported  as  unchanged.  The  total 
production  of  pure  material  was  400,000  pounds,  worth 
33,000  dols.  Small  amounts  of  less  pure  material  for 
foundry  facings,  &c.  were  produced  in  North  Carolina,  and 
at  Cranston,  Rhode  Island. 
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Till'  piixtiu'tioii,  llinitt'il  to  tlio  iioitjlihomlioixl  of  Itose- 
rliiri',  illiiiiiis,  mill  Kvaiisvilli',  Iniliixia,  is  ii'poiti'il  at 
C.noo  tims,  wortli  30,000  dols.,  an  iiuroase  of  1,000  tons 
oviT  1887. 

Iii/iisoriul  Earth. 

'I'lii-  priMtiKt  I'aiiii'  ijriiK-ipallv  from  Maivlaml,  and 
uiiumiiti'il  to  2,500  short  tons,  wortli,  before  sliipiiiciit, 
12,500  ilols. 

Ziicnfi. 

Duriiif;  I8S7  ami  1HS8,  25  tons  of  /.ii-coii  wore  mined, 
prineipally  ill  lien  leison  eounly,  N'orlh  Carolina,  and  sold 
for  I0,(HI0  ilols.  fur  the  iiKiniilaetine  of  ineanileseent  ^las 
Itiirners.  Aliotit  4  tons  of  moiia/ite,  one  ton  of  alianite, 
("i(H)  ponnils  of  saiiiarskite,  anil  500  diils.  worth  of  jtlriiiin 
minenils  weiv  prodiieed  for  the  same  use.  About  6  tons  of 
moniizite  and  5  tons  of  eerite  were  aKso  imported. 

Miiwral  M  (((I'i*. 
Amount    sold    iu     1888,    9,C28,5G8    gallons,    valued    at 
1,709,;!02  dols.     In  1887  the  product  was  8,259,609  gallons, 
worth  1,261,-17;5  dols. 

Totals. 
The  total  value  of  the  minerals  prodiieed  iu  1888  was 
591,659,931  dols.  It  is  recognised  that  this  is  the  sum  of 
the  viiUies  of  substances  taken  in  various  stages  of  manu- 
faeture,  and  hence  not  strictly  eomparahle  with  each  other  ; 
still  It  is  the  most  valuable  means  for  comparing  the  total 
products  of  different  years.  The  result  is  an  increase  of 
nearly  50,000,000  dols.  beyond  the  value  of  the  product  in 
1887.  In  that  year  nearly  e\"ery  mineral  industry  sho\\e(l 
an  increase,  and  lienee  an  increased  total  was  evident,  lint 
the  fact  that  the  increase  was  so  very  large  was  due  to 
rather  exceptional  conditions  in  a  few  important  industries, 
and  it  could  not  reasonably  be  expected  that  a  similar 
combination  of  circumstances  would  result  in  even  a  larger 
total  value  for  1888.  Xevcrtheless,  the  unprecedented 
stimulus  given  to  the  proiluction  of  copper  by  an  artificial 
price  increased  the  total  value  of  that  product  nearly 
13,000,000  dols.,  or  nearly  enough  to  offset  tlie  decline  in 
the  total  value  of  pig  iron.  The  other  important  factors  in 
the  increase  were  coal  and  the  other  fuels  which  followed 
the  increaseii  ipiautity  of  metals.  With  the  anticipated 
decline  of  copper  to  the  normal  demand,  a  decline  in  the 
total  value  of  the  product  in  1889  will  not  be  inconsistent 
with  the  natural  dcxelopment  of  our  mineral  resources. 

Mttallir  Piodiicls  «f  the  United  States  in  1888. 


Pig  iron,  spot  vaUio Long  tons 

Silver,  coining  value Troy  oz. 

Gold,  coining  value ,, 

Copper,  value  at  New  York 
City Lb. 

Lead,  value  at  New  York 
City Short  tons 

Zinc,  value  at  New  York 
City , 

Quicksilver,  value  at  San 
Francisco Flasks 

Nickel,   value   at    Phila- 
delphia   Lb. 

.Vliiminiuin.      value      at 
Philadelphia „ 

.Viitimony,    value  at  San 
Francisco Short  tons 

Platinum,    value  (crude) 
at  New  York  City Troy  oz. 


Quantity. 


Value, 


Total. 


«,4S0,738 

Dols. 

107,00(1,000 

■45,783,6.32 

50,l!1.5,0n0 

1,004,927 

33,176,000 

231,270,622 

33,a33,951 

180,535 

15.924,951 

65,903 

5,600,855 

33,250 

1,413,125 

195,182 

115,518 

19,000 

65,000 

,00 

20,000 

500 

2,1100 

.. 

356,246,403 

Non-melatlic  Mineral  Products  of  the  United  Slates  in 
1888  {spot  values'). 


Hituiniiious  coal LoiiK  Tons 

Pennsylvania  anthracite  .  „ 

lluilding  stone 

Limn . .' Barrels 

Petroleum „ 

Natural  gas 

Cement Barrels 

Salt 

Limestone  for  iron  flux. . .  Long  Tons 

South  Carolina  phosphate 
rock „ 

Zinc-nliitc Short  Tons 

Mineral  waters Gals,  sold 

Borax Lb. 

Gypsum Short  Tons 

Manganese  ore  Long  Tons 

Mineral  paints „ 

New  Jersey  maris Short  Tons 

Pyrites Long  Tons 

Flint 

.Mica Lb. 

Coruudiaii Short  Tons 

Sulphur „ 

Precious  stones 

Gold-quart/,  souvenirs,  jewellery,  &c. 

Crude  barytcs Long  Tons 

Bromine Lb. 

Feldspar Long  Tons 

Chrome  iron  ore 

Graphite Lb. 

Fluorspar Short  Tons 

Slate  ground  as  pigment .  Long  Tons 

Cobalt  oxide Lb. 

Novaculite „ 

.\sphaltum  ■ Short  Tons 

Asbestos 

Rutile Lb. 

Total 


Quantity. 


91,106,998 
41,624.610 

49,087,000 
27,.346,018 

6,253,295 

8,055,881 
5,4:iS,(K)0 

433,703 

20,000 

9,628,568 

7,589,000 

06,(H10 

25,500 

2t,000 

600,000 

5f,.331 

30,000 

48,000 
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20.000 

307,386 

8,700 

1,300 

400,000 

6,000 

2,300 

12,266 

1,500,000 

63.SO0 

100 

1,000 


Value. 


Dols. 
122.4!i7,:m 

89,020,483 

25,C(I0,00() 

24.543,500 

24,598,5,59 

22,6(!2,12S 

4,5«i,n3;i 

4,377,204 

2,719,000 

1,951,673 

1,600,000 

l,709,:i02 

455,340 

430,000 

255,600 

380,000 

300,000 

167,658 

175,000 

70,000 

91,620 

64,850 
75,000 

110.000 
95,290 
50,000 
20,000 
33,000 
.30,000 
25,0UO 
18,441 
18,000 

.331,500 
3,000 
;!,000 


328,914,528 


Re.sutne  of  the  Values  of  the  Metallic  and  Non-metallic 
Mineral  Substances  produced  in  the  United  States  in 

1888. 

Dols. 


Metals 

266,2t5,403 

Slincral substances  named  in  the  foregoing  table... 

.328,914,528 

Estimated  value  of  mineral  products  uiispcciliod... 

585,139,931 
6,600,000 

591,659,931 
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BOARD  OF  TRADE  RETURNS. 

Summary  of  Imports. 


Month  ended  30th  June. 


1888. 


1889. 


Metals 

Cliemicals,dyestulls,and  tannins  ma- 
terials   


Oils 

Raw    materials    tor    noii-lextile    in- 
d  ustries 


£ 
1,531,621 

£ 

1,460,566 

562,257 

567,433 

449,884 

483,626 

3,224,516 

8,422,480 

Total  value  of  all  imports  . 


30,47?,S54 


29,391,015 


Summary  of  Exports. 


Month  ended  30th  June. 

1888. 

1889. 

Metals  (other  than  raachiiiery) 

£ 

3,193,072 

614,413 
3,575,291 

£ 

3,193,849 

641,474 

2,501,830 

Total  value  of  all  exports 

19,012,845 

18,612,506 

Imports  of  Metals. 


Month  ended  30th  June. 


1888. 


1889. 


i  ^ 

Copper  ore 88,969 

„       regulus  and  preeipitate 258,140 

„      unwroughtand  part  wrnu;;ht  I  216,449 

Iron  and  steel: —  1 

Iron  ore 181,967 

„    bar,  angle,  bolt,  and  rod  '  89,318 

Steel,  unwrousht '  6,583 

Lead,  pig  and  sheet '  118,360 

I'yrites  of  iron  or  copper 106,.')4<i 

Quicksilver \  11.3,074 

Tin  1  127,842 

Zinc  j  69,081 

Othermetals j  165,277 

Total  value  of  metals I  1,531,621 


£ 
61,341 

98,193 

87,886 

3l.j,729 
86,299 
11,923 
127,793 
111, .361 
133,.'i01 
190,852 
62,055 
270,634 


Imports  of  Chemicais, 


Month  ended  30th  June. 

1888. 

1889. 

Alkali 

£ 
4,561 

17,104 

16,698 

116,UK) 

1,442 

28,407 

17,430 
16,060 

1,629 
41,705 

1.259 
73,226 
23,159 
28,845 
175,532 

£ 

3.497 

Bark  for  tanners'  and  dyers'  use 

Brimstone 

40,460 

19,350 

110,25:S 

2,293 

88,673 

Chemical  products  unenumerated. . , , 
Cochineal 

Dyes  (coal  tar)  :— 

24,217 

23,175 

795 

Indigo 

Madder,  garancine,  and  raunjeet 

40,484 
1,030 
1.3,186 

7,148 

60,472 

132,380 

Total  value  of  chemicals 

662,257 

567,433 

Imports  or  Oils. 


1,480,666 


Cocoanut 

Olive 

Palm 

Petroleum 

Seed  of  all  kinds 

Train,  blubber,  and  sperm 

Turpentine 

Other  articles 


42,993 
94,333 
127,153 
24,031 
36,663 
49,293 
72,356 


84,538 
79,789 
165,947 
34,492 
42,027 
19,860 
62,052 


Total  value  of  oils. 


419,83 1 


483,526 


Imports  of  Kaw  Materials  for  Non-Textii.b 
Industries. 


Bark,  Peruvian 

Bristles 

Caoutchouc 

Gum  arabic... 


£ 
31,177 

46,410 

131,142 

30,509 


£ 
29,590 

56,869 

99,266 

14,165 
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Imports  op  Raw  Matrrials  for  Non-Tkxtilk 
IsDt'STRiKS — continued. 

I    Month  ended  SOth  June. 


Gnni.  lac,  seed,  shell,  tc 

Gutta-poreh» 

H  idt-H,  niw,  dry 

„     wet 

Ivory.  Irt'tli,  Jtc 

Miiuun'K,  guano 

.,  bones 

PorafliM 

Paper  nmteriali) ; — 
Linen  and  cotton  rugs 

Ksparto  and  other  fibres 

Pnlp  of  wood 

Rosin 

Tallow  and  stearine 


Tar. 


Wood  and  timber: — 
Hewn 


!<awn,  split.  )>laned,  &c. 

Stave.s 

Mahogany 

Other  articles 


Total  value  of  raw  materials  for) 
non-textile  industries > 


e 

20,348 

£ 
10,003 

20,812 

27,580 

1.17,738 

118,38.-. 

113,M8 

104,li.e 

42.3!I3 

17,705 

4.),!H9 

18,883 

2S,4.'!2 

13,833 

35,871 

27,249 

.^i.ras 

3.5,717 

1(M,S09 

84,520 

00.710 

51,992 

21,734 

22,890 

170,783 

105,704 

3,185 

1,743 

337,764 

373,404 

988,328 

1.388,8.30 

,W,070 

4<;,030 

50,350 

11,428 

C92.8i)5 

702,940 

3,22t,61C 

3,422,4«0 

Besides  the  above,  druxs  to  the  value  of  53.578J.  were  imported 
during  the  month,  as  against  5t,075f.  in  June  1888. 


KXPORTS   OF   MkTALS  OTHER  THAN   MaCHINEBT. 


. 

Month  ended  30th  June. 

1888.                 1889. 

1 

Brass 

Copper,  unvrrought 

„      wrouglit > 

„      mixed  or  yellow  metal 

Hardware  and  cutlery 

Iron  and  steel 

I/ead 

Piute,  plated,  and  gilt  wares 

Telegraphic  wires 

Tin 

Zinc 

Olher  articles 

Total  value  of  metals  .... 


.30,545 

£ 
42,393 

130.257 

200.258 

30,765 

77,409 

28,423 

47.310 

259,071 

220,799 

2341,048 

2,219,173 

52,694 

64,393 

a%.322 

30,299 

61,219 

45,189 

76,084 

37,050 

aM9 

11,100 

1.3fl,8iH 

17S,35(i 

3,193,072 

3,193348 

KxPORTfl  OP  Chrmicau. 


Month  ended  SOth  June. 


Alkali 

Bleaching  materials 

Maiuireii  (chemical ) 

Medicines 

Olher  articles 

Total  value  nrclicniicals 


£ 

1  St. 4.3 1 

50..'«S 
1-U),'I!I7 

77.211 
211.1-12 


014,142 


C 

123.S82 

43,092 
175.580 

72.810 
1141,474 


041,474 


Kxi'OUTS    op    Ml.sCKLLANlXll'S    AuTRLK.-<,* 


Gunpowder 

Candles 

Caoutchouc  manufactures 

Cement 

Earthenware  and  porcelain  .... 
Red  iKittery  and  .stoneware  .... 
Glass,  plate 

„       flint 

bottles   

„       other  kiiuls 

Leather,  unwrought 

„       wrought 

Seed  oil 

Oil  and  floor  cloth 

Painters'  colours  and  materials. 

Paper  of  all  kinds 

Rugs  for  paper-making 

Soap 


Total  Value  of  exports  of  mis-) 
cellaueons  articles j 


Month  ended  30th  June. 


1888. 


1889. 


£ 
31,251 

15,420 

8S,00,-i 

101,418 

182.612 

9,215 

28,010 

25,291 

30.073 

12,253 

108,321 

26,755 

124,988 

ft*,180 

132,552 

101,543 

40,15* 

34,09.-| 


2,575,291 


£ 

18.224 

17,694 
82,375 
91,945 

150,100 
16.808 
19,812 
19,602 
.31  ..51 18 
12.C28 
93,909 
23,560 

120,375 
57,554 

131,315 

131.980 
.37,357 
.39,524 


2,501,830 


•  Articles  of  chemical  interest  only  are  given  in  this  table;  lience 
the  items  and  totals  do  not  agree. 
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Monm^  patent  ISii^U 

•  The  dates  given  are  the  dates  of  the  Official  Journals  in  which 
acceptances  of  the  Complete  Specifications  are  advertised.  Com- 
plete Specificitions  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— GENERAL  PLANT,  APPARATU.S,  and 
MACHINERY. 

Applications. 

9903.  H.  T.  Grceu.  Means  for  evaporating  saline  and 
other  saccharine  solutions,  ami  other  liquids  and  semi-liquid 
substances.     June  17. 

9975.  A.  J.  Boult. — From  P.  Variu.     Filters.     June  17. 

10,096.  F.  G.  Harvey.     See  Class  XVI. 

10,2.")1.  T.  Geutzeu  and  A.  Wegener.  Filters.  Complete 
Specification.     June  24. 

10,;?61.  H.  H.  Lake.  —  From  La  Societe  Anon_ynie  des 
Parfums  Naturels  de  Cannes,  Fr.ance.  An  improved  method 
or  process  of  and  apparatus  for  the  lixiriation  of  various 
materials.     June  25. 

10,385.  R.Folsche.     An  improved  centrifugal.     June  26. 

10,423.  J.  V.  Divis.  Improvements  in  hydrometers,  and 
in  app.'iratus  iu connexion  therewith.  Complete Speciticatiou. 
June  27. 

10,521.  G.  H.  Barrus.  Improvements  in  apparatus  for 
determining  the  quantity  of  moisture  in,  and  measuring  the 
heat  of  steam.  Complete  Specification.  Date  applied  for 
under  Patent  Act,  1883,  sec.  103,  November  30,  1888,  being 
date  of  application  iu  the  United  States. 

10,560.  W.  A.  Cox.  Improvements  in  calcining  or 
roasting  furnaces.     June  29. 

10,679.  T.  Whittaker.  Perforated  grinding  mills  for  re- 
ducing to  tine  powder  hard  grindable  substances.     July  2. 

10,686.  H.  J.  Haddau. — From  J.  P.  y  Itodoreda  and  E. 
P.  y  Rodriguez,  Spain.  Machinery  for  triturating  and 
crushing  substances.     July  2. 

10,907.  W.  P.  Thompson. — From  N.  Notkin,  Russia,  and 
P.  Marix,  I'rance.  New  or  improved  method  of  distilling 
products  by  means  of  steam,  and  classifying  or  separating 
them  according  to  their  respective  points  of  vaporisation, 
and  apparatus  therefor.     July  6. 

10,910.  W.  P.  Thompson.  — From  W.  Schleicher,  Ger- 
many. Improvements  in  heating  or  annealing  furnaces 
with  retorts.     July  6. 

10,945.  J.- Vicars,  T.  Vicars,  and  J.  Vicars,  juu.  Appa- 
ratus for  feeding  fuel  to  and  iu  furnaces.     July  8. 

10,955.  J.  .lohnston.  Apparatus  for  heating,  drying,  and 
other  purposes.     Complete  Siiecification.     July  8. 

11,104.  J.  Carr.  Improvements  connected  with  the 
manufacture  of  illuminating  gas  from  coal.     July  10. 

11,121.  S.A.  Maekie.  Improvements  in  the  manufacture 
of  artificial  fuel.     July  10. 

11,125.  F.  (Sanders.  Improvements  in  retorts  for  pro- 
ducing gas.     July  10. 

11,164.  F.  T.  Schmidt.  Improvements  in  the  method  of 
and  apparatus  for  consuming  smoke.     July  11. 

Complete  Spkcipications  Accepted.* 

1888. 

8852.  J.  E.  Hall.  Apparatus  for  consuming  smoke  and 
economising  fuel.     June  26. 

9450.  H.  T.  Hillischer.  Apparatus  for  mixing  gases  and 
regulating  the  pressure  or  flow  thereof.     .Tnly  10. 

10,361.  E.  Bazin.  Means  and  apparatus  for  producing 
cold.     July  10. 


11,268.  E.  Theisen.     Condensing  apparatus.     July  17. 

11,888.  W.  H.  Northcott.  Machinery  for  compressing  air 
and  gases.     Juue  26. 

12,112.  T.  Smith.     See  Class  II. 

12,188.  T.  Cain.     See  Class  II. 

12,318.  J.  Jardine  and  J.  Ferguson.  Gas  and  air 
reversing  valves  for  regenerative,  smelting,  and  other 
furnaces.     July  17. 

12,784.  B.  E.  R.  Newlands.     See  Class  XVI. 

13,885.  R.  Sickel.  Promoting  consumption  of  smoke 
and  suppressing  combustion  in  boiler  tubes  and  other  flues. 
June  26. 

15,060.  F.  F.  Clarke.— From  E.  F.  Clarke.  Apparatus 
for  compressing  air  or  other  gas.     June  26. 

15,675.  T.  JIcDongall  and  J.  Jardine.  Apparatus  for 
incinerating  spent  alkaline  lyes  or  other  waste  products 
containing  carbonaceous  matter.     July  17. 

17,521.  E.  J.  T.  Digby.  Means  for  manufacturing 
crucibles,  &o.     June  26. 

1889. 

681.  The  Native  Guano  Co.,  Lim.,  and  C.  E.  Robinson. 
Apparatus  for  measuring  licjuids.     July  3. 

2528.  "W.  Hucks.  Method  and  apparatus  for  ceutrifugally 
separating  solids  and  other  matter  from  liquids.     June  26. 

7548.  C.  Salamou.  Process  for  drying,  desiccating,  and 
roasting.     .luly  3. 

9200.  A.  Keddie.  Improvements  relating  to  tlu^rmometers. 
July  17. 


II._FUEL,  GAS,  AND  LIGHT. 

Applications. 

9916.  A.  M.  Lev}-.  Improvements  in  carburettors  lu' 
apparatus  for  enriching  or  producing  gas.     June  17. 

9956.  C.  Armitage.  Improvements  iu  means  for  re- 
vivifying the  agents  used  in  the  purification  of  coal  gas. 
June  17. 

10,101.  \V.  J.  Pughsley.  Improvements  in  the  niaiui- 
facture  of  fuel.     Complete  Specification.     June  20. 

10,164.  W.  Crookes  and  F.  I.  Ricarde-Seaver.  Improve- 
ments in  the  treatment  of  water-gas.     June  21. 

10,256.  A.  J.  Boult.— From  W.  G.  Wood,  Canada.  Im- 
provements in  manufacturing  gas.  Complete  Specification. 
June  24. 

10,277.  J.  Dewar  and  B.  Redwood.  Improvements  in  the 
distillation  of  mineral  oils  and  like  products,  and  appai-atus 
for  that  purpose.     June  24. 

10,327.  J.  Ward.  Lighting  gas  by  means  of  a  sponta- 
neously inflammable  gas.     .Tune  25. 

10,340.  S.Clarke.    Improvements  in  night  lights.  Juue  25. 

10,392.  H.  J.  Haddan. — F.  F.  Amoroso,  Italy.  Improve- 
ments relating  to  the  burning  of  liquid  fuel  iu  boiler  furnaces 
and  the  like.     Juue  26. 

10,488.  J.  H.  R.  Dinsmore.  Improvements  iu  or  con- 
nected with  apparatus  used  in  the  manufacture  of  gas  from 
coal  aud  analogous  substances.     .lune  28. 

10,514.  F.  Huhva.  A  manufacture  of  briquettes  or  block 
fuel.     June  28. 

10,581.  J.  C.  Johnson.  A  new  or  improved  producer  for 
making  ordinary  producer -gas  and  water-gas  and  coke. 
Juue  29. 

10,658.  W.  P.  Thompson.  —  From  A.  Mason,  LTnited 
States.  Improved  method  and  apparatus  for  burning  culm 
or  pulverised  coal.     .Tuly  2. 


July  31.1889.]        THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMIO.\L  INDUSTRY. 


595 


10,659.  W.  P.  Thompson.  —  From  A.  Mhsoii,  ITiiiled 
States.  Iiii|irovi'(l  proi't'ss  for  biiriiing  ooiil  iiiul  livilrooiuluiii 
fiii'l,  mill  H|i|mniliis  itu'ivfor.     .luly  2. 

lO.GC.O.  \V.  1'.  'niompsoii. —  Froni  J.  Wilsmi  ami 
.\.  Mason,  Uiiiti-d  .States.  Iiiiiuovomoiits  in  oi-  apportainiiij; 
to  appliani'i's  for  liiirnin-;  livilrocarlions. 

lO.Ufil.  \V.  1'.  'riiompson.  —  Kroni  .1.  WIKon  ami 
A.  .Mason,  fnitiMl  States.  Iniimiveil  (iroeess  for  liuniin^' 
IHtroleuui  ami  otlier  livilrocarlions,  ami  apparatus  therefor. 
July  •-'. 

10,G97.  G.  Hower.  Iniprovenients  in  tlio  prodiietion  or 
manufacture  of  liydrogeu  gas.     July  2. 

10,700.  J.  \V.  Koek.  C.  G.  Moore,  J.  II.  Woml,  ami 
J.  H.  Xieliolson.  An  improvetl  gns-mukiiig  apparatus. 
I'oniplete  S(K'eifieatioii.     July  2. 

10.829.  H.  van  .Steenberfjb.  Iinprovenieiits  relatinj;  to 
the  miuiufacturv  of  pis,  and  to  apparatus  therefor.     .Inly  4. 

11,007.  T.  F.  Fernandez.  The  prompt,  absolute,  and 
efficacious  detection  of  any  escajie  or  leakafre  of  the  i;as 
called  or  known  as  "  water-pas,"  by  incorpoiatiiijr,  iiiipci- 
nieatiiifr,  blending  or  impreguating  witli,  or  eoininiinicatiii<r 
or  imparting  to,  the  said  gas  the  odoriferous  properties  of 
musk.     Jiilv  9. 


Complete  Specifications  Accepted. 

1888. 

9239.  T.  Nicholson.  Gas  and  coke  producers,  and 
apparatus  for  collecting  the  bye-products.     .June  26. 

10.224.  The  Gaseous  and  l.iciiiid  Fuel  Supply  Company, 
Limited,  and  Thwaite.  The  generation  of  gaseous  fuel,  and 
eoinbustion  thereof.     June  26. 

ll.Giil.  J.  Frodsom  and  A.  McLinden.  (nmbnslinn  of 
gas  in  blast  furnaces,  &e.     .Inly  10. 

12,112.  T.  Smith.  Apparatus  for  e.\tractiiig  coke  from 
eoke  ovens,  lime  from  lime  kilns,  &c.     July  10. 

12,188.  T.  Cain.  Means  for  economising  fuel,  increasing 
the  heating  pro[>erties  of  the  products  of  condiustion,  and 
preventing  escape  of  black  smoke.     July  10. 

12,281.  .T.  Cunningham.  -Vpparatns  for  charging  gas 
retorts.     July  10. 

12,518.  H.  S.  Maxim.  Apparatus  for  iiaphthoiislng  or 
carburetting  illuminating  and  other  gas.     .Inly  10. 

12,608.  L.  MomI  and  C.  I.angcr.  Obtaining  hydrogen. 
July  10. 

13,074.  W.  Kusnezoff.  Apparatus  for  the  puriticatiou  of 
gas.    July  10. 

1889. 

6567.  W.  Deighton.  Gas-producer  apparatus  and  ap- 
pliances for  the  manufacture  of  water-gas  and  other  gases. 
July  17. 

7531.  H.  J.  Xewcome.  Condensing,  purifying,  and 
abating  smoke  from  ordinary  fires.     .Tuly  3. 

8179.  A.  Kunge.  Charging  trough  for  gas  retorts,  and 
apparjitns  for  raising  and  operating  the  same.     July  17. 

8192.  J.  von  Langer  and  L.  Coojier.  Generating  water- 
gas  and  producer-gas.     June  26. 

8519.  V.  B.  D.  Coaper.  Manufacture  of  gas  for  heating 
and  other  purposes.     July  17. 

9061.  B.  van  Steeiibergh.  Manufacture  of  water-gas  and 
apparatus  therefor.     July  10. 


III.— DKSTUrCTIVE  1)ISTII,L.\TI0N,  TAR 
I'KODrCTS,  Kiv. 

Al'I'LIOATIOX. 

10,999.  I{.  I'".  Craig.  Improvciiicnts  in  oblaiiiing  acelii' 
acid  or  acetates  from  ^\■(lod  or  other  organic  substances 
vielding  it.     Julv  9. 


IV._rOI,OrT!IXG  MATTKHS  anh  DYKS. 

Ari'l.lCATIONS. 

10,630.  H.  WillcoN.— From  The  Farbcnfabriken  vorni. 
F.  Haver  and  Co.,  (iermany.  Iniiirovcments  in  the  iiianii- 
fadure  of  anthrai|uinone  sulpho-aeids.     July  1. 

10,934.  The  Clayton  Aniline  Co.,  Lini.,  and  C.  Dreyl'iis. 
The  preparation  of  new  sulphonie  acids  suitable  for  the 
manufacture  of  colouring  matters.     July  6. 

11,000.  H.  H.  Lake.— From  Wirth  and  Co.,  iigents  for 
K.  Oehlir,  Gennaiiy.  Improvements  in  the  production  of 
colouring  matters.     July  9. 

Complete  Specifications  Accepted. 

1888. 

12,563.  J.  Y.  Johnson, — From  The  Farbenfabrikeli  vorm. 
F.  Bayer  and  Co.  Manufacture  of  diethylmercaptol  and  of 
a  sulphone  therefrom.     July  3. 

12,796.  ().  Imray. — From  The  Farbwerke  vorm.  Meislci-, 
Lucius,  ami  liriining.  I'roductioii  of  green  and  bluish- 
green  colouring  matters.     July  10. 

1889. 

3628.  A.  Hang.— From  Dahl  and  Co.  Production  of 
dinilrodiben/.ylbenzidine  and  dinitrodibcn/yltoliilinc  ami 
traiisfornialion  of  the  same  into  diamidodibenzyllien/iiline 
and  diamidodibenzyltolidinc  respectively.     .Tuly  10. 

7588.  A.  Bang. — From  Dahl  and  Co.  The  production  ol' 
]iaranitrobenzylsulpho  acid  and  also  azo-colouring  matters 
from  the  ainidobenzylsulpho  acid  corresjiomling  to  this 
nitro  compound.     June  26. 

9384.  H.  D.  Kendall.  Production  of  colouring  matter 
from  coal-tar  products.     ,TnIy  10. 


v.— TEXTILES,  COTTON,  WOOL,  SILK,  Etc. 

Applications, 

9904.  K.  S.  Burn.  An  improved  method  of  treating 
cotton  fibre  or  masses  of  cotton  fibres  prejiaratory  to  lieiug 
worked  up  into  yarn,  for  wea\ing  or  niainifacturing  pur- 
poses i  applicable  to  fibres,  animal  or  vegetable,  other  than 
cotton.     June  17. 

9946.  R.  Armitage.  Improvements  in  the  process  of 
and  apparatus  for  dyeing,  dressing,  and  winding  weft  for 
weaving.     June  17. 

10,010.  C.  Puech.  Process  for  separating  the  wool  from 
pieces  of  rabbit  skins  and  other  skins  of  a  similar  kind. 
June  18. 
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VI.— DYEING,  CALICO  PRESTISG,  PAPER 
STAINIXG,  AXD  BLEACHING. 

Applicatioxs. 

9919.  H.  H.  lieigh. — From  G.  I.  Lepaulaid  and  E.  P. 
Hiiard,  France.     An  improved  dyer's  mordant.     June  17. 

9946.  K.  Amiitage.     See  Cla.ss  V. 

10,360.  E.  Maerteus.  Improvements  in  the  dyeing, 
scouring,  or  like  treatment  of  yam  or  other  fibrous 
materials,  and  in  apparatus  therefor.     June  25. 

10,993.  B.  Willcos. — From  The  Farhenfabriken  vorm  F. 
Baver  and  Co.,  Germany.  Improvements  in  the  manufac- 
ture of  tannin  compounds,  more  especially  intended  for 
printing  purposes.     July  8. 

11,098.  T.  O.  Amfield.  Improvements  in  and  connected 
with  apparatus  for  dyeing,  washing,  and  othenrise  similarly 
treating  yarn  in  hanks.     July  9. 

CoMPLKTE  Specification  Accepted. 

1888. 
13,175.  W.  E.  Heys. — From  C.  Vandermeirssche.     Ap- 
paratus for  dyeing  and  similarly  treating  textiles  and  fibres 
in  all  stages  of  preparation.     July  17. 


VII.— .\CIDS,  ALKALIS,  and  SALTS. 

Application's. 

10,142.  A.  S.  Ramage.  Method  of  preparing  iron  oxides 
from  ferrous  solutions.     June  21. 

10,205.  A.  Reychler.  A  method  of  preparing  binoxide 
of  manganese.     June  1 2. 

10,554.  T.  Parker  and  A.  E.  Robinson.  Improvements 
in  and  connected  with  the  utilisation  of  sulphate  of  iron 
galvanising  pickle.     June  29. 

10,909.  S.  Dyson  and  H.  Dyson.  Improvements  in 
treating  certain  liquors  or  solutions  containing  chromic 
oxide  or  its  salts,  and  in  obtaining  chroniate  of  soda 
therefrom.     July  6. 

11,247.  G.  I.  J.  Wells. — From  S.  Pick,  Galicia.  Improve- 
ments in  or  appertaining  to  the  treatment  of  the  waste  liquor 
from  ammonia-soda  works.     July  13. 

11,268.  J.  Meikle,  jun.  Improvements  in  and  relating  to 
the  recovery  and  utilisation  of  carbonic  acid.     July  13. 


Complete  Specifications  Accepted. 

1888. 

12,135.  C.  Netto. — From  C.  Winkle.  Manufacture  of 
artificial  cryolite  and  similar  compounds.     June  26. 

12,543.  W.  White.  Manufacture  of  chloride  of  alu- 
minium with  other  chlorides.     July  3. 

13,070.  B.  Willeox. — From  The  Badische  Aniliu  und 
Soda  Fabrik.  Production  and  retention  of  chlorine  in 
liquid  state,  suitable  for  transport  or  storage,  and  apparatus 
therefor.     July  17. 

1889. 
8045.  H.  E.  Newton. — F'rom  L.  O'Brien.     See  Class  X. 


Vni.— GLASS,  POTTERY,  and  EARTHENWARE. 

Applications. 

9960.  D.  Lucas.  Printing  upon  and  decorating  china, 
earthenware,  glass,  and  other  surfaces.  Complete  Specifi- 
cation.    June  17. 

9979.  E.  Leak  and  H.  Aynsley.  Improvements  in  the 
manufacture  of  grooved  shields  used  in  supporting  pottery- 
ware  while  being  fired.     Complete  Specification.     June  17. 

10,088.  The  Broseley  Tileries  Co.,  Lim.,  and  J.  Crump. 
Improvements  in  the  manufacture  of  earthenware  quarries 
or  tiles.     June  20. 

10,322.  W.  Lutwyehe.  Improvements  in  the  manufac- 
ture of  translucent  enamel,  and  in  the  application  of  the 
same  in  rehef  for  the  decoration  of  glass,  metal,  or  any 
ceramic  ware.     Complete  Specification.     June  25. 

10,887.  D.  Chapman.  Improvements  in  casting  or  form- 
ing articles  of  pottery,  including  china  and  earthenware. 
July  5. 

11,064.  E.  E.  Cousins.— From  B.  E.  Olsen,  Canada. 
Improvements  in  fusible  compounds  suitable  for  the  manu- 
facture of  drain  pipes,  flushing  chambers,  and  the  lining 
of  conduits.     July  9. 

11,127.  J.  W.  Barker.  An  improved  method  of  enamelling 
and  glazing  the  bowls  of  clay  tobacco  pipes.     .Inly  10. 

Complete  Specifications  Accepted. 

1888. 

12,450.  H.  A.  Pavelej".  Utilisation  of  waste  and  other 
glass.     .Tuly  17. 

12,596.  W.  J.  Temple,  F.  W.  Rogers,  C.  W.  Trotman, 
and  T.  F.  Hobbs.  Enamelling  or  decorating  slate,  marble, 
&c.     June  26. 

18,577.  W.  H.  Turner.  Painting  or  printing  upon 
earthenware.     July  17. 

1889. 

8403.  W.  J.  Blenko.  Process  and  apparatus  for  pro- 
ducing sheet  glass  with  or  without  ripples  or  designs  upon 
one  surface.     July  17. 

9645.  H.  J.  -Vllison. — From  C.  C.  Gilniau.  Manufacture 
of  porous  earthenware.     July  17. 


IX.— BUILDING  M.\TERIALS,  CLAYS,  MORTARS, 
AND  CEMENTS. 

Applications. 

9927.  H.  H.  Lake. — From  C.  T.  Lee,  Unite<l  States.  An 
improved  compound  suitable  for  the  manufacture  of  various 
articles  by  moulding.     Complete  Specification.     June  17. 

10,122.  D.  Ker.  A  new  kerb  for  street  or  road  paving, 
and  for  other  purposes.     June  21. 

10,282.  A.  E.  L.  Slazenger.  Improvements  in  pacing. 
June  24. 

10,378.  C.  Coops.     Improvements  in  paving.     June  26. 

10,824.  J.  Bruutou  and  L.  Griffiths.  Improvements  in 
apparatus  for  mixing  the  materials  used  in  the  manufacture 
of  artificial  stone,  concrete,  and  the  like.     Julj-  4. 

10,914.  H.  W.  de  Lespare  and  W.  H.  Shafto.  Improve- 
ments in  the  manufacture  of  concrete  for  ordinary,  useful, 
ornamental,  and  artistic  purposes.     July  6. 

10,997.  J.  B.  King.  Material  for  the  treatment  of  walls 
and  the  like.     Complete  Specification.     July  9. 

11,128.  G.  Batchelor.  Improvements  in  arrangements 
for  drring  slurry  by  the  waste  heat  from  cement  kilns. 
July  10. 
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C'OMPLETK   SPECII'K  vrui.V-    All  KI-lKti. 

1888. 

!>761.  .T.  S.  1'iiliiirr.  Pliislio  wull  (lucoi".itii>i\  i-<inipii>lii<iii. 
July  10. 

10,j8«.  A.McIahii.     )ilovkMii>liili>ti'iim\iii).'.    JiiUfliG. 

l:i,:;il..l.  l!»>t.  Vilrcim-  iniiliiiiil  foi-  luu  in).'.  &('. 
July  17. 

18,771.  W.  Milliir,  (i.  M.  1!.  I.uxKin.  iuul  T.  (iioMT. 
Kin'iinMil' Iniildiii'.' I'Kii^triicliiin.     .Iiil\    17. 

I88U. 
'.104.  (  .  .1.  Wiiluiiik.     Mamifactuiv  i>t  icnuiit.     .liiK    17. 


X.— METALLURCiY.  MININc;.  Kr,. 

.Vri'UCATioss. 

9905.  H.  .\.  HcikiT.  Iiii|irovfmeiits  in  tlio  i-onvcisioii  irf 
iTudi'  iniii  into  iniilU-iililr  iron  iiiiil  ^te^■l,  atid  iipl>anitiis 
lliiTfl'or.     .Innr  17. 

'.»'.l«7.  Till-  -Vlkalino  Re<liictiiin  Syndiiati',  l.ini..  anil 
.\.  H.  (.'miniiifrliani.  rni]>i<>vi'ni«-nt<  in  tlu-  ticatniint  iif 
iiiiio  ore>.     .Iiuu-  IH. 

10,1  j4.  ,1.  C.  Hull.  Iniproxtinciil-  in  llic  niannfactniv  of 
co[>|HT  alloys.     .luiio  21. 

I0,1J9.  .v.  Piat.  IniprovcnH'm-  in  t'ninai'i'^  I'or  niullln^; 
nii.-tuls.     June  '21. 

10,:i2'J.  J.  Poufll.  lnii>rM\i'nifn(<  in  or  ijonncfti'd  wiili 
iuffot  ninulds.     .luiii'  22. 

10,27-1.  H.  (.'avf.  An  iniproM'd  proii'>>  and  apparafn- 
for  till-  anialjraniatioii  of  gold  aial  silvir  containi'd  in  tluir 
ori>.     Jnne  21. 

10,27'.l.  H.  K.  Kwiidi'n.  .\  new  or  iniprovi'd  apparatus 
for  wiisliinii  and  sepanitin;;  gold  and  -onu'  otliir  niinvrals 
and  sid»stanct>.     Coinplete  Specilicatittn.     .Innr  '_'!. 

I(1,2HK.  11.  II.  I.aki-.— From  U.  I!.  IVck.  I  iiit.d  Sial.  s. 
Iniprovfincnts  in  apparatus  for  use  in  deeoinpo^ing  metallic 
^alts  and  for  desnlplinri..inir  ores.  ( 'oniplete  S|)eritieation. 
Jtllie  24. 

10,298.  .1.  II.  I'ollok.  Ini|ir<i\einenls  in  the  «et  nielliod 
of  exlnieting  gold.     June  2.j. 

10,:t94.  J.  Harper.  Iniinovi  ineiu-  in  llii'  Ireatment  of 
gold  and  silver  ores  In-  tlu-  lixdronietallnrgieal.  or  \\\-t 
nietliod.     June  2(j. 

10,122.  .\.  W.  Denues. — I'foni  I).  Dennes.  liiited  States. 
Iniproiements  in  barrels  for  treating  auriferous,  argeiiti- 
lerous,  and  other  oi\'s  Ity  means  of  i-hlorinr.  Inoniine,  (n- 
any  other  snitalile  reagents.     June  27. 

IO,-l:i7.  T.  Parker  and  .\.  I!.  Itoliinson.  lni|iroMinint- 
in  the  manufacture  of  phosphorus.     June  27. 

10.472.  J.  Y.  Johnson. — Kroui  C.  Pieper,  (iernuiny. 
Iiujiroxi'ineiits  in  eonipound  steel  armour  plates,  anil  in  the 
Tuannfaetnre  thereof.     .June  27. 

10,49G.  !•■.  \V.  Hose. — From  T.  K.  Kose  and  1).  Deuner, 
I'uited  States.  -Vn  improved  apparatus  for  obtaining  the 
solution  of  preeious  metals  from  their  ores  after  they  ha\e 
Iweii  tinder  treatment  b_>  some  reagent.     June  2:i. 

10,G:t«.  H.  Kilter  von  Daliiueii  anil  .\.  S.  Collin.  Process 
and  apparatus  for  the  production  of  metallic  aluminiuiM 
from  oxide  and  silicate  connK>unds,  such  as  ciirundnm. 
huiixile,  kaolin,  ami  the  like.     July  I. 

lO.SIi.j.  I'.  Hyde-.  linprovelneul-  in  lln-  In-alnieiit  of 
blast-furnace  slag  aiid  other  slag-,  and  in  the  apparatu- 
Ibcrefor.     July  j. 


10,8:)G.  T,  Hydes.  Improvements  iu  the  treatmeiil  of 
blu.st-fiiruacc  slag  and  other  -lags,  and  in  the  apparatus 
used  therein.     July  .'). 

10,991.  I".  II.  .\daius,  Jiin.,  and  t  >.  T.  X.  .\daius. 
Inipro>"einen(s  in  a[)paratns  for  use  iu  deeomposiug  metallic 
-alts    and    ilcsulphui'isiiig    ores,      t  'oniplete     Specitication. 

I  Dale  applied  for  under  I'atenl  \il,  I88;t.  sec.  lo:!,  De- 
cember  8,    I8HH,   being   dale  of   ap|>lication   in    the    I'liited 

I   States. 

11.020.  P.  H.  .\danis,  jun.,  and  ().  T.  X.  .Vilauis. 
j  Improvements  in  apparatus  for  use  in  deeoinposing  metallic 
1   salts    and    desuljihurising    ores.      Conipleti-     Speeiticution. 

:  Date  applied  for  .lannary  :i,  being  date  of  application  in  the 
rniled  State-. 

11.021.  P.  II.  Adam-,  jun..  and  O.  T.  X.  .Vdains. 
Improvement  in  plant  for  use  in  smelling  ores.  Complete 
Specitication.      Dale   applied  for  January   ;t,  being  date  of 

'    apidication  in  the  I'nited  States. 

11,0,"..).  II.  S.  lloli.— From  .1.  Clegg,  rniteil  States, 
I    Imj.roM-meiits  in  allo\s.     July  9. 

I        ll,08;i.  P.     II.     .\d-.ous,    jun.,    and    O.     'I'.     \.    .Vdanis. 
I   Improvement    in  plant  for  n-e  in  smelting  me-.     Complete 
1    Specitication.      Date  applied   for  Janniiiy   I),  being  date  of 
application  in  the  I'liited  State-. 

11,202.  U.  Welford.  Iinprovenieiils  in  the  nietliod  ami 
apparatus  for  treiiting  ores.     July  12. 

ll,2;!7.  .1.  H.  Pollok.  Imi)rovenients  in  the  evtriiction 
of  gold  from  ores.     July  12. 

11,2i')().  W.  II.  Kutlier.  Improvements  in  iiiid  relating  to 
baths  for  and  pickling  of  metallic  plate-  and  other  articles 
for  gahauising  purpo-es.     Jnly  |:_!. 

(  iiMl'I.KTK    SeECiritATIOSs   AcCEPTlSOi 

1888. 

'.i.')70.  T.  W.  llclliwell.  Process  of  treating  steel  or  irotlj 
or  a  combination  thereof,  so  a-  to  prevent  oxidation; 
June  21). 

9848.  J.  Siiiiiinerliill.  Carbilrising  and  coaling  iron  nr 
steel,  in  the  form  of  sheets,  wrought  or  Cilst  plates,  or 
mannfactured  articles.     June  2il. 

10,22:1.  J.  S.  MncArthur,  I!.  A\'.  Forrest,  ami  W.  Forrest. 
I'Atracting  gold  and  -ilxer  from  ores,  &c.     ,Iilly  17. 

1o,2(;2.  il.  (ilcdiiill.  Forging  metal  cylinder-,  arniouf 
plate-,  itc.,  and  a)iparatus  therefor.     June  20. 

10. 78.).  Vi'.  tl.  Foster.  .Manufacture  of  -odium  uu(( 
potassium,  and  a p]>aratus  therefor.     .Iul_\  '.',. 

1 1,, •.12.  P.  U.  Parsons.     .Metallic  alloys.     ,liily  :!, 

12,074.  Le  Comte  K.  de  Kottermiind.  Kxtractiiig  gold, 
silxt-r,  and  other  nn-Ial-  from  rcfi-ai-tory  ore-,  -anu-,  and 
residues.     June  20. 

12.29:i.  (i.   .\llan   and  T.   'ruriier.     Maliul'ai'luiv  of  cast 
j   anchors,  and    inoiilils    for   easting  anchors  and   shanks  ot' 
cast  steel  or  alloy.     July  lo. 

12,9:17.  1!.  C.  Thompson.  l!eco\  er\  of  tin,  spellel, 
solder,  &c.,  from  -crap  tin  plate  and  other  coated  metal 
wares.     July  10. 

l:i,12.).  \\'.  Wliiic.  .Mamifactiiie of -odium  and  potassium. 
Jnly  10. 

I:!. 182.  C.  .\.  Huighardl.  lieductloii  of  ^liic  oxides. 
I   July  17. 

!  I:i,358.  Sir  H.  H.  Viviau.  Mailiifactuic  of  plates,  &e., 
from  alloys  of  copper  and  nickel  bv  rolling  at  a  red  heat. 
July  17. 

I;i,:)j9.  H.  Doi-t-ch.  lOxtraetioii  of  copj.er  from  copper 
ores.     July  17. 

1  1,910.  I.  Heanliuorc.  Di-tributiug  or  regulating  \alve  of 
11  geueriitiie  ga-  ruruacc  for  sieel  uieltin",  \c.     June  26. 
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18«9. 

8045.  H.  K.  Xewtuu. — From  L.  U'Biii'ii.  Pioeu>s  for 
niakiui;  metallic  isulpliatus  iu  solutiou.     July  3. 

HHoO.  H.  H.  hakf.^From  C.  JI.  Ball,  S.  Xortoii.  and 
A.  T.  Porter.  Separation  of  magnetic  ores  from  pliosphorus 
ami  other  impurities,  anil  apparatus  therefor.     July  17. 

'.1187.  H.  H.  (.handler.  Flux  for  coatinj:  iron  or  steel 
i\ith  copper  and  for  weUliug  co]iper.     Juh'  In. 

947(j.  .\.  A.  Locknood  and  H.  C'happel.  Treatment 
of  auriferous  and  argentiferous  uuiterials,  and  apparatus 
therefor.     Julv  17. 


Xl.— KLECTKU-CHEMISTKY  .v-ND  ELECTRO- 
JIETALLUKGY. 

Applkatiox*. 

'J994.  E.  Maigrot  and  J.  Sahates.     See  Class  XVI. 

10,061.  G.  J.  Atkius.  Improvemeut.s  in  apparatus  for 
separatiug  gold  aud  other  nietaK  from  tlieir  ores  hv  the  aid 
of  electricity.     June  18. 

10,209.  J.  Zacharias  aud  F.  Mary.  Imiirovemeuts  in 
electrical  accuunilators  or  storage  batteries.     Juue  '22. 

10,.jl7.  F;.  Frauklaud.  X.  Story-Maskelyne,  A.  H.  Hough, 
and  1>.  G.  F'itzGerald.  Improvements  in  elements  for  voltaic 
Iiatteries.     June  28. 

10,G9d.  H.  H.  Lake.— From  ( '.  A.  Hussey  and  1-;.  H.  Hrowu. 
Improvements  in  electric  batteries.     July  2. 

IVfi'Jti.  H.H.Lake.— EromL'.A.Husseyand  V..  H.  lirown. 
Improvemeuts  in  electric  batteries.     July  2. 

10,77.j.  A.  Welcker.  An  improved  excitijii;  licjuiil  for 
electric  batteries.     July  3. 

10,822.  G.  Button  aud  \V.  K.  Wyetli.  lnipro\ed  appa- 
ratus for  extracting  gold  and  silvei-  from  their  ores  by 
electi-ical  amalgamation.     July  1. 

10,889.  F:.  ;M.H.  Andreoli.  Inipro\ements  iu  the  electro- 
lytic production  of  liydrochloritc  of  sodium.  t'omjilctc 
Speciticatioii.     July  0. 

11,044.  W.l".  Thompson. — From  I'.  II.  Alexander,  I  nited 
.States.     Improvemeuts  in  storage  batteries.     July  9. 

11,049.  J.  J.  Wood.  Improvements  iu  dynamo-electric 
luachines,  iu  ]iart  applicable  to  elect ro-niotors.     Jidy  9. 

Il,o70.  J.  Y.  Johnson. — F'roni  .\.  I..  Biker,  United  States. 
Manufacture  of  eleuu'Uts  or  plates  for  secondaiy  batteries. 
July  9. 

11,242.  Siemens  Brothers  aud  Co.,  Flmited.  —  I'rom 
Siemens  and  llalske,  Germany.  Improvemeuts  in  dynamo- 
electric,  uiagueto-electrie,  :iud  electro-dynamic  nuichiues. 
July  12. 

Complete  Specificaiions  AccEptkd. 

1888. 

11,479.  T.  Parker  and  A.  i;.  Kobinsou.  Manufacture  of 
iodiuc  by  electrolysis.     Jtdy  10. 

12,907.  T.  Barker  and  W.  I.owric.  Ih  nanio-elcctric 
nuichiues.     July  10. 

l:t,OOOA.  T.  M.  Sargent  and  (I.  B.  Sivcte.  Electric 
batteries.     July  17. 

l;!,21J.  W.  Clarke. — F'rom  L.  Maiche.  Electric  batteries. 
July  a. 

18,7.54.  G.  C.  Bymond. — From  C.  Gassnur.  Galvanic 
batteries.     Jidy  :S. 

1889. 
Va97.  C.  11. 'Melincr,      l)ry  g;ihanlc  celi~.     .lulv  :j. 


XII.— FATS.  OTL.t;,  AXD  SOAP  ilAXCFACTCEE. 

.VplLICATIONs. 

10,419.  .\.  Harrison  and  W.  T.  Thorp.  Au  improvement 
iu  making  soap  for  washing  purposes.     June  27. 

10,587.  J.  Boots.  An  improved  lubricatiug  ccunpouud 
Jidy  1. 

H,079.  10.  Eduards. — F'roni  M.  .^.  Krause  and  J.  Bevv- 
audowski,  Germany.  Improvemeuts  in  compounds  for 
reducing  the  heat  caused  by  the  friction  of  journals  aud  the 
like,  and  in  the  method  of  jireparing  aud  using  the  said 
compound.     July  9. 

1 1,272.  B.  Huut.  Improvements  in  treating  crude  cotton- 
seed oil,  aud  oils  containing  resinous  matter  aud  free  fatty 
acids  to  obtain  oil,  resinous  colouring  matter,  and  soap. 
July  l;i. 

11,292.  H.  Enrich.  Anew  or  improved  process  for  pro- 
ducing hard  potash  and  similar  soap  from  solid  or  liquid 
fats.     Julv  l:i. 


COMPLETK    SpECIfle.VnOXS    AcCEPTEH. 

1888. 

9857.  .1.  J.  l^l»ll•^.      Manufactiu-e  of  soap  and  detergents. 
July  ;i. 

12,1101.  .1.  L'rossley.     (  oniposition  or  soap    lor   elcausiug 
aud  dislnfectiug  (turposi.'s.     .Tune  2(j. 

1889. 

5(J80.  (i.  B.  H.  Keiupton.     Blue  soap  for   laundry  wash- 
ing.    June  2('.. 

8190.  B.  U.  L'nglauli.     Ajiparatus  for  rectifying  glycerin. 
June  26. 


XIII.— I'AIXTS,  PIGMENTS,  VABXISHES,  .^m. 
BESIXS. 

Api'Lic  vrio.vs. 

1 0,086.  A\'.  Walker. — From  \V.  E.  Seudey,  F' ranee.  Ail 
impro\  cil  process  for  the  manufacture  of  sulj>hate  of  lead, 
and  apparatus  therefor.     June  2o. 

10,124.  ('.  A.  Buighardt.  Improvements  iu  the  pre- 
liaration  or  treatment  of  paints,  pigments,  dry  colours, 
l)rouze,  or  metallic  powdei-s,  an<I  leaves  and  other  similar 
substances.     Juue  21. 

10,:!68.  W.  Cromack.  Imiu-ovenuiits  in  the  manufacture 
or  composition  of  paints.     June  26. 

10,428.  I.  M.  Bamb  aud  D.  Boyd.  Imiirovements  in 
lacquers  and  varnishes.     .lune  27, 

10,858.  E.  S.  Baldwin. — From  J.  Smith,  Xew  Zealand. 
A  new  i-omjiosition  for  waterproofing  textile  fabrics,  ami  ii> 
a  paint  for  wdoiI  and  other  surfaces.  Complete  Speciticatiou. 
Jul^   5. 


XIV.— TANNIXG,  LEATHEB,  GLUE,  sav  SIZE. 

Applicatioxs. 

III. 110.  J.  Ilauff.  Means  for  freeing  skins,  kips,  and 
hiiles  fioiii  lime,  and  for  causing  the  same  to  swell. 
C'omplelc  Speciticatiou.     June  20. 

10.22;i.  ^^'.  l>.  Gooch.  Impidvrd  apparatus  and  process 
tor  curing  or  tanning  shius.  kips,  aud  hides.     Juue  22. 
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WJ 


lU.IfJti.  fi.  A.  If.  (ialift.  Process  for  si-paratiiifr  tlii' 
I'oiistitiu'iit  I'K'iiii'iil.s  of  hoiu-s,  timt  is  pliosplioric  acid,  liiiu', 
ossein,  anil  fal.     .Iiinc  Jo. 

U'.'JOO.  \V.  G.  Hii'liaiilson.  .\n  inipnivi'il  niaiiiit'aitiiii 
of  liipiiil  \vat<.Tpi\K>f  jrhu'.     .Inly  (!. 

lil,9GK.  H.  Nii-liolsou  anil  T.  ralnni-.  'I'lio  trtatnunl  iit 
tanning  ami  otlu-r  vcgdabk-  cxlfaot^  lor  ilrcoiourisinM  tlii' 
same.     ,liilv  S. 


CoMrl.KTK    Sl'KCinCAflO.NS    AcCKITKl", 

ISHH. 

Ij,li4-'.  A.  T.  (  liri-Iii|i|n\  Koi-iiliiMtion  of  al.'ulii.l. 
.Inh-  :i. 

l:t,*JI*J.  I..  ( Iroi'/.in^cr.  I'riHJuriii^  i-\ti-act  nl'  Imp*  anil 
pivparinif  1>l\ iTai;i-s  tluMvfioin.     .Inni-  JG. 

l.J.L'iJl.  W.  Kiilm.  .\pparalus  for  I'asiinrisation  of  ln'cr, 
»inc,  &I.'.     .Inni'  2U. 


\VI-sr(;\l{S,   STUiCllKs.   (;r\IS,  Kn.  .Wlll.-C  HK.MISTHV  of   foods,  .sAXIXARy 

CHK.MISTIiV,  AM)   DlslNl'lXTAXTlS. 

.VlTLU.^riO.Vs.  I 

I  Al'I'LlOATIDNS. 

'.t'.i'.M.    !■!.     Maii;rol    anil    .T.    Salialrs.       IinproMincnts     in 

appai-.itns    for    tin-    niannfai-tnri'    of    Mif;ar    liv    rU'Ctricity.  i  -I- — ('In  iiilslrii  iif  l-'mnl.i. 

C'oinpK'ti' Spci'irication.     Junr  IS.  I         i,,.>mu      i      v     r      i       i  .      ■       .       .• 

IO,Oy(;.  Y.    (J.    Harvi-y.     Iniprovi' nts   nhitint;    to     the       --  .Iniu'. 

I'vapoinilion  or  (•oniviilration  of  snL'ar  anil  otiur  licpiiiK.  anil  l(),:t."ij.  (i.  A.  liiini-k   anil    A.  W .  I!lirn~lr6ni.      Iniprovx- 

lo  apiiai-altis  tln'ivfor.     .liilK- L'li.  mcnts  in  fooil  preparation-.     J.")  .Innr. 

ll,l:ti;.  S.    I'itl.— From    I,.    W.    TraiTV ,     liiiti-il    Slates.  lO.iS'.l.     F.    Melntvre.       An    inipr.nnl    pn.ee"    lor    the 

lin|>roveineii(s  in  e\a|Hirators  or  apparalns  for  the  tretilinent       preser^atloll  of  foods.      I  .Iul_\ . 
of  cane  jiiiee.     .Inl\    III. 


C'OMI-I.KTK    Sl'Kl  [in  \l  [d.Vs    AeXKI'IKl). 

iL'.rsi.  H.  i;.  l;.  XewlamK.  .Means  or  ;i|,paratus  for 
dryinir  slalis  of  siiixai".  applii-aliU*  for  lieatin;.^  and  eooliiig 
oilier  articles  and  for  analoj;on-  piirpo>es.     .Ink  17. 


I  MHll. 

Hti'.'J.  C.  StelVeii.     Apparatii-   lor  produeiny  v liilc  sii^ar. 
.Inh   17. 


XVII.— 1!i;i;\vim;.  winks,  simimis.  Kti. 

Iii.iVJii.  .1.    II.  ( 'aipeiiter.      .\    \ai-eniini    \ea-t    separalcn", 
skiiiinicr,  and  ]iress.     .Inly  I. 


/l.^Siiiiifiiri/  (  'liiiiiislii/. 

Ul,84:i.  .\I.    I.iiiiii.       lin]iroveineiil-.   in   the  tieatineiil   of 
scwa>;e  and  of  the  residnal  |iieeipitate,      .">  .Iiil\ . 

f '. —  OtstnjVvlttHls. 

Ui,.')7.j.     F.    Serranl.       Tli,-    pre]paialioii    of    Mi/.i.lie    aeid. 
•in  .Iniie. 


C'OllrLETE    .Sl'Killli    MInN     Ai  ■  I.P  I  Ml. 

I8H«. 

fi. —  Sitn/Utr//  ( 'lu'inistri/. 

11,811.  .\.  N.  Hertram.       l)estro\inj;   the  noxioiis  fumes 
arisiiifr  from  chemical  niainifactiire-.      17  .Jiih  . 


Xl.\'.— I'Al'KII,   I'.\STFIiO\l!l).    IviL. 

.Vl'Hl.KVno.NS. 
y,!)i;7.    II.  H.   I.ake.-Fnnn  ( '.  T.  I.ee.      .V,e  Class  IX. 
1iJ,Il;7.    .r.    Xevlll,-.       Impiininienl-    in     hlottln};-|iaper. 

.luile. 


Iii,liri7.   W.  \\\  Mniter  and    W.    Dau-on.      linproveiiK'iits 

ill   or  relating' to   ili-tiller-'  safe-,   -aid    inipnni'ini-iit-   liein"*  lomi      i     i>    mm  i  h    ^'  ■      ,  ■       , 

,  ,■     ,7    ,11  1-       .1  .  I      .       .,  lOj'.ill.  .1.  1!.   Ih;iin.-an(l  II.  San^innelh.      Ininiiue iil- 

al-o  api)lH"ilile  tor  eMeek-sainplTiiir  tile  spent  wash  a    out  es  ;,,  .i, ,.,,,..,, ,.f.  ...         »■  i     n  r  ii  , 

''        '       '^  '  111 'ne  nianiitactiire  lit  hollow  ware  Irom  pa|ier  or  like  pnl]i 


of  ••  patent  "  still-.     .Iiil\ 

10,7111.    K.  l.ar-eii.      .\ii    iinproMil    niethuil  of  facilitatliii; 
he   dr\  iiii;    of    di-liller-'   -pent    wa-li    iiinl    -Iinilar    matter. 
.Inly  :j." 

10,76"2.  T.  Vofiel.    IiiiproM  iiieiils  in  appiiratn-  for  IrealinfT 
veiist.    .Iiilv  :!. 


and  in  apparatus  employed  therein,     (i  .Inh 

(  'o-MrLllTK    Sr|.;(  ll-HAllU.Ns    AtCKl-TKII. 

IHHH. 


12,.jli2.  W.  Hall.      .\|iparalii-    for  -trainine    piiper    imlp. 
10,891.  .1.   Sleeinan.      lni|iiinement-    in    the    niethod    of    » &c.      lu  .Inly, 
iiiultiii^    ^ir.iin.  and    in    maehiiirr\     or    ap]iaratn-    therefor. 
••"b'  •'•  188!). 

1 11,1188.  .1.  Sleeman.  Improvements  in  the  metlioil  of  ]  894(j.  .1.  Hnsiiik.  Piiidiietion  of  ^emi-tjansparent  desl;.'ns 
midtini,'  and  dr_\iii^'  ;.'rain.  and  in  machliierv  or  a|i]>aratiis  on  or  in  paper  liy  means  of  frelatin  relief  printin;;.  lo.lnlv. 
therefor.      .Inly  K. 

li.l.''(i.  .1.    ."sleeinan.      lmpro\cineiil-    in    tin     millioil    ol 

liialliiif.'  and  ilr\iiij;  ^riaiii.  and   in   inaehinin  or  ap|iaiatn.-  '~ 

lliereroi.     .Inh'll. 
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XX.— KIXK  CHKMK  ALS,  ALKALOIDS,  KSSKNCKS,  XXII.— EXPLUSIA'Kfc*,  MATCHES,  Etc. 

.N„  KXTK.VCTS.  Application... 

.\^•HUCATlo.N^.  I        I0,:il2.  C.  O.    Liiuilhohu.     Inipiovcnieiits  in  tlic   luaiiii- 

10,-J80.   H.   U.    Luko.— From     L:i    Soclcte   Aiiunvinc  des  I   factiin- of  ilviiiJii.iti-.     June  25. 

r;irf\J!u^     Xiimri'ls     dr     Canin'>,     Kniiict-.       .\n     ini|iiovi-(l  lu,:i7«.  C.  ( I.  Luiidlioliu   ami   .1.   Savi-i>.      Impruv  iimiil? 

^l^oc^■^^  of  ivcovuriiifr  volatile  -ol\  eiil>  rt-laiiic<l  in  Mili>taiK-ts  |„  ,1^.  niaimfai-turu  of  explo^ivi-.     Jmio  -Jll 

treated  tlii-rewitli.     .Iimu' IM.  ,,            ,,,.,.,             ,                                           .        . 

I  l,U84.  (  .  h.  Kelway.     lni|irovi-mciits  n\    ixplosive  >hell 


n,U9y.  'I'.    TarkiT  and   .V.  K.    liobinsou.      Iniprovcnnnts 
ill  tliL-  manut'artnrt;  of  i;arbon  lii-nljdiide.     .Inly  in. 

(OMI'I.KTH    .SpKCIlKATIO.NS    ACCKFTKI). 

18«H. 
I  I.tT'.i.  T.  I'arJMT  and  A.  K.  KolmiMin.      Sir  (  la»  XL 
iy,16y.  V.  \V.  K.  Kolln'.    Mannfac-tnn'  of  saloK.    Jnh  17. 


XXL— I'HOTOGK.VPHIC  PROCESSES  am) 
MATEKIALS. 

.Vppijcatioxs. 

;>i.f21.  H.  IK-vuril  and  AV.  Gallairher.  LnpnnrnKnt>  in 
photofrraphio  negatives  and  seu.^itised  plates  for  \w  in  ptnito- 
illnstrative  proee.sses.     Complete  Specilieation.     June  17. 

10,393.  -L  S.  Fairfax. — Eioni  !•'.  Crane,  Tnited  Stales. 
Improvements  in  or  relating  to  films  or  snpports  for 
photosrrapliie  negatix  es  in-  prints.     .Tune  26. 


and  torpeilo  fnses.     Jnly  lu. 

ll,(i'.IU.  1'.  H.  Snyder.  Inijnox  enient^  irlating  to  the 
mannfactnre  of  waterproof  pellets  and  otliei-  pieees  or 
eliai'ges  of  explosiA'e  material,     .fnly  Ml 

11,102.  \V.  H.  A.  Kitelien  and  .L  U.  A.  Kitchen.  A 
new  explosive  to  lie  ealle<l  "  Cycene,"' intended  to  be  used 
as  a  snbstitnte  for  gunpowder  or  other  explo.si^'es  used  for 
blasting  or  other  like  purposes,  or  for  shells  used  in 
connexion  with  ordnanei'.    <  iim|dete  Sjireifieaticvn.    .Tnly  10. 


Complete  Specifications  Acckpteu. 

1888. 

97119.  .1.  .\.  Waiikl^i.     Smokeless  explosives.     .Inly  17. 

10,722.   A.    \'.    XeHton.  —  From    A.    Xobel.       F.xplosive 
eomi"miids.     .liine  20. 

12,097.   (i.  Treiieli.      I'vroteelinir   signaK    for  use   at   sea. 
•Julv  Ri. 
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Communirntion. 

ON  THE  PUKCIIMTATIOX  OF  COPPKR  A.'* 
SULPHOCYAXIDE  IN  ASSAYING. 

BY   FBAXIC  JOHNSON,  F.G.S.,  F.I.C. 
(^Chief  Chemist  t<i  the  Tluirsis  Miiie.i,  Sixiiii.) 

In  the  assay  of  copper  ores  and  cupreous  liquors  it  is  ahnost 
invariably  necessary  to  separate  the  copper  from  iron,  zinc, 
or  other  metals  as  a  preliminary  to  its  estimation  by  any  of 
the  \vell-knt>\vii  methods. 

This  separation  is  usually  iierformcd  by  the  use  of 
sulphuretted  hydrojxen,  hyposulphite  of  soda  (sodium  thio- 
sulphate),  and  occasionall\"  of  metallic  zinc  or  iron. 

Durinj;  the  last  few  years  I  have  tried  nuiny  experiments 
with  the  object  of  attainin|^  a  means  of  separation  involvinp, 
for  the  assay,  the  least  possible  time,  care,  and  manipulation. 
The  result  of  my  labours  is  the  following  method,  which  I 
have  employed  with  success  for  many  thousands  of  assays 
during  the  last  four  years,  and  whicii  I  Hud  perfectly  suited 
to  the  copper  assay  of  Spanish  jiy  rites  and  the  copper  liquors 
produced  therefrom. 

The  ore  is  dissolved  in  any  suitable  acid,  the  excess  of 
which  should  be  niaiidy  boiled  off.  The  semi-fluid  residue 
is  diluted  with  about  'JO  times  its  volume  of  cold  water  and 
sulphocyanide  of  ammonium  added  to  the  extent  of  at  least 
three  times  the  weijiht  of  the  cO])per  possibly  present.  This 
will  produce  with  the  fi*rric  salts  a  deep  n-d  colouration, 
then  staiuious  chloride  solution  is  adde<l  until  bleaching 
ensues,  and  a  liijuid  more  or  less  turbid  with  precipitated 
cuprous  sulphocjanidc  and  the  insoluble  portion  of  the  ore 
results. 

I  find  a  frrms.  a  very  convenient  quantity  to  t.ikc  of 
ordinary  cui)reous  pyrites  of  i  to  5  per  cent,  copper,  and  1 
add  to  the  solution  5  cc.  of  ammonium  sulphocyanidi.' 
solution  of  100  grms.  per  litre  commei'cial  crystallised  salt. 
This  quantity  is  safely  sufficient  for  the  ])recipitation  of 
'3  grni.  copper,  and  is  not  enough  when  diluti-d  by  the 
assay  to  about  200  cc.  to  have  any  solverit  effect  on  the 
cuprous  suli)hocyaniili'  precipitated.  If  the  colour  of  the 
ore  or  its  solution  indicates  the  presence  of  more  than 
the  above-named  amoinit  of  copper,  proportionately  more 
sulphocyanide  solution  must  be  added. 

Stannous  (ddoride  sidution  is  nuele  by  dissolving  com- 
mercial protochloride  in  hydrochloric  acid  to  saturation,  and 
is  kept  in  a  bottle  containing  rods  of  metallic  tin.  This 
solutiou  is  added  to  the  assay  iniincdiately  after  the  sulpho- 
cyanide. lieing  very  strong,  about  10  cc.  arc  usually  suflicient 
to  discharge  the  colour  due  to  ferric  sulphocyanide. 

A  good  close  filter-paper  is  now  required — jierfectly  free 
also  from  all  traces  of  colour.  JIunktell's  are  the  best  of 
those  1  have  yet  tried,  though  other  Swedish  papers  approach 
it  closelv. 


The  assay  is  filtered  through  a  paper  of  ">  or  (i  inch 
diameter  which  is  washed  with  water  contaijiirig  about  one 
per  cent,  of  comnu'rcial  hydrochloric  acid — iMther  partially, 
by  one  rinse  round,  or  thoroughly,  according  to  the  intended 
subsecpient  treatment. 

Before  iirocecding  to  describe  the  most  convenieut  ways 
of  estinuitiug  the  copper,  I  may  say  that  though  it  is  safest 
to  leave  as  little  excess  of  acid  as  possible  when  evaporating 
the  dissolved  ore,  enough  nmst  he  left  to  allow  of  the 
complete  solutiou  of  the  saline  jiroducts  when  water  is 
added.  In  the  dibited  solution  as  miu'h  as  ti\'e  ])er  cent,  of 
free  acitls  wax  be  present,  eitlu'r  sulphuric,  hydrochloric,  or 
nitric,  though  il'  much  of  tlic  latter  exists  in  the  liquid  care 
must  be  taken  that  its  temperature  be  below  100°  V.  when 
the  sidphoeyanide  is  aihjed  or  a  uuitually  destructive 
reaction  wo\dd  occur.  lielow  100'  I^'.  nitric  acid  may  be 
present  without  further  inconvenience  than  the  production 
of  a  dark  colour  in  the  li(iui<l  after  reduction  with  tin,  due, 
I  believe,  to  some  ecunpound  of  iron  with  nitric  i)eroxide. 

Kelurning  to  the  assay — <ui  tlie  Hlter  is  caught  the 
cuprous  sulphocyanide,  the  gangui^  of  the  ore,  and  traces 
of  stannic  hydrate  ;  my  usual  routine  is  now  to  give  one 
wash  with  acidulateil  water  (one  per  cent,  uuiriatic  acid), 
allow  that  to  run  through,  raise  the  filter-paper  cari'fully  by 
its  edge,  dotdile  and  fold  together,  and  drop  the  paper  with 
its  contents  back  into  the  dissolving  Hask,  neglecting  the 
traces  of  filtrate  still  clinging  to  the  paper. 

.\  dilute  acid  mixture  is  uuule  of  I  part  nitric  acid,  1 
hydrochloric,  and  I  water;  .50  cc.  of  tliis  are  poured  on  the 
wet  filti'r  and  the  llask  is  placed  cm  a  hot  plate  to  boil  gently 
for  about  a  (piarter  of  an  liour,  when  all  red  fumes  should 
have  disappeared  and  the  paper  have  become  quite  reduced 
to  pidp.  About  a  quarter  of  the  bulk  uuiy  be  evaiiorated, 
but  not  more,  as  it  is  essential  to  avoid  the  action  of  strong 
acids  on  the  paper. 

.\nunonia  is  now  added  to  the  assay,  and  when  fairly 
cool  it  is  titrated  with  solution  of  cyanide  of  potassium, 
standardised  piefcrably  with  copper  dissolved,  precipitated 
as  sulphocyanide,  and  dissolved  as  above,  for  the  best  paper 
often  produces  a  faint  yellowish  colour  in  the  finished  assay, 
nu)re  especially  if  the  aunuoniacal  solution  is  left  in  contact 
with  the  paper  pidp  for  a  long  time  before  being  titrated. 
This  colour  is  of  no  consequence  if  present  also  in  the 
standardisation. 

The  above  (with,  of  course,  the  usual  precautions  of 
cyanide  assaying,  viz.,  quantity  of  copper,  acids,  ammonia, 
&c.,  and  temperatiu-e  same  in  standardisation  as  in  assays) 
is  what  I  have  found  to  be  the  quickest  method  of  assaying 
poor  ores  and  liquors  containing  zinc  accurately  to  ivithin 
about  one  per  cent,  on  the  copjier  present. 

The  solubility  of  cuprous  sulphocyanide  in  the  acid 
supernatant  liquid  is  only  2  or  3  parts  per  million,  and  may  be 
quite  disregarded  if  stanilardisation  of  the  cyanide  solution 
be  performed  with  an  approximately  equal  quantity  of 
cojipcr  similarly  dissolved  and  separated. 

In  filtering  a  precipitated  assay  it  is  important  to  notice 
if  the  liltiatc  is  perfectly  clear.  Frequently  the  first  few 
drops  passing  are  turbid,  in  which  case  this  jiortion  must  be 
returned  to  the  filter.  Occasionally  when  Avashing  the  filter 
the  dilution  of  the  filtrate  causes  a  separation  of  stannic 
hydrate,  wliicli,  however,  is  easily  distinguished  from  the 
turbidity  due  to  cuprous  sulphocyanide. 

Cuprous  sulphocyanide  is  soluble  in  hot  dilute  nitric  acid, 
being  converted  into  a  cupric  solution  which  even  after  long 
boiling  contains  cyanogen  in  a  form  which  interferes  with 
the  cyanide  titration,  causing  a  ntuchless  amount  of  cy.mide 
to  be  required  than  woidd  ordinarily  be  the  case.  If, 
however,  both  nitric  and  hydrochloric  acids  be  used,  diluted 
in  the  above-mentioned  pro]iortion  with  Wiiter,  and  the 
assay  he  boiled  until  all  red  fumes  have  disappeared,  tho 
resulting  liipiid  can  be  safely  assayed  by  the  cyanide 
process. 

The  solution  produced  by  dilute  nitric  acid  alone  cannot 
be  assayed  by  electrolysis  for  the  sauui  reason  ludess  it  be 
first  evaijorated  to  dryness  and  strongly  heated.  The 
electrolytic  assay  can  he  aiiplicd  to  the  solution  in  mixed 
acids  bv  filtering  from  the  pajicr  pulp  and  evaporating  with 
1  or  2  cc.  of  sulpluiric  acid,  taking  up  the  residue  with  water 
and  electrolysing. 

A  2 
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I  have  performed  the  electrolytic  assay  man3'  times  pre- 
pared by  the  former  and  also  by  the  latter  of  these  means, 
and  I  find  the  latter  very  much  more  convenient.  The 
paper  pulp  is  reserved  after  washing  and  mixed  with  the 
liquid  exhausted  by  electrolysis,  ammonia  being  then  added, 
the  traces  of  copper  left  in  the  liquid  and  those  in  the  paper 
pulp  are  estimated  together  colorimetrically. 

The  electrolytic  assay  with  preliminary  sulphocyanide 
separation  has  a  good  feature  in  that  no  arsenic,  antimony, 
or  bismuth  are  deposited  with  the  metallic  copper,  nor  have 
I  ever  noticed  any  blackening  or  other  discolouration  of  the 
deposited  copper  even  when  left  imder  the  influence  of  the 
current  for  dovible  the  usual  time,  i.e.,  two  days. 

Cuprous  sulphocyanide  is  readily  soluble  in  a  solution  of 
ferric  sulphate,  cupric  salt,  ferrous  salt,  and  ferric  sulpho- 
cyauide  resulting.  If  this  solution  be  acidified  with  sulphuric 
acid  and  a  solution  of  potassium  permanganate  run  in  from 
a  burette  the  red  colour  becomes  lighter,  changes  to  a  brown, 
then  to  the  blue  due  to  cupric  sulphate,  and  lastly  a  pink 
tint  is  produced  by  one  drop  of  permanganate  in  excess.  I 
find  this  reaction  gives  a  very  accurate  and  speedy  means  of 
assay.     To  apply  it  the  following  means  are  used : — 

The  paper,  containing  cuprous  sidphocyanide  and  in- 
soluble portions  of  the  ore,  is  well  washed,  first  once  or 
twice  mth  the  dilute  hydi'ochloric  acid  above  mentioned,  and 
then  with  hot  water.  The  filter  is  raised,  dropped  back  into 
the  dissohing  flask  as  before,  and  50  cc.  of  acid  ferric  sul- 
phate solution  poured  upon  it.  This  solution  contains  about 
100  grms.  of  ferric  sulphate  and  50  cc.  HnSOj  per  litre.  The 
assay  is  slightly  agitated  to  promote  mixing  of  the  contents 
of  the  paper  with  the  solution.  Permanganate  solution  is 
now  run  in  until,  after  fresh  agitation,  the  solution  remains 
brown  or  olive-green.  It  smells  strongly  now  of  hydrocyanic 
acid  and  is  taken  to  a  stink  chamber,  heated,  and  allowed  to 
simmer  for  5  or  10  minutes,  when  probably  the  red-brown 
colour  will  haie  partly  returned.  200  or  300  cc.  of  cold 
water  are  now  added  and  the  permanganate  titration  com- 
pleted. A  good  strength  for  the  permanganate  solution  is 
20  gnus,  per  litre.  If  the  first  pink  colouration  be  taken  as 
the  finishing  point,  though  it  is  soon  discharged,  the 
accm'acy  of  the  assay  is  not  affected  by  the  reducing  power 
of  the  paper  pulp.  This  may  easily  be  verified  by  treating 
a  clear  paper  with  50  cc.  ferric  solution,  diluting  with  cold 
water  as  before,  and  adding  permanganate.  I  have  alwa^^s 
found  one  drop  suffice  to  produce  a  transient  pink  colour. 
The  chief  inconvenience  about  this  assay  is  the  evolution  of 
hydrocyanic  acid  during  titration.  Where  one  or  two  assays 
only  are  to  be  performed  there  is  no  trouble,  as  oidy  traces 
escape  from  each  flask  before  it  is  heated.  The  check 
assays,  of  which  I  have  performed  some  dozens  by  this 
process,  usually  agi'eed  with  the  electrolj'tic  assay  or  with 
the  weighed  amount  of  copper  introduced  to  within  i  per 
cent. 

I  have  not  as  yet  tried  any  experiments  upon  the 
application  of  this  means  of  separation  as  a  preliminary  to 
the  iodide  assay,  but  I  suppose  that  the  liquid  prepared  as 
already  described  for  permanganate  titration,  by  careful 
washing  and  solution  in  dilute  acid  mixture,  would,  if 
nearly  neutralised  and  sodic  acetate  added,  yield  a  suitable 
medium  for  the  iodide  and  hyposulphite  assaj'. 

No  mention  has  here  been  made  of  reducing  agents  other 
than  staunous  chloride,  as  I  have  found  no  other  approach- 
ing it  in  convenience.  Sulphurous  acid  can  be  used  if  very 
little  ferric  iron  be  present,  but  otherwise  it  is  very  slow  in 
its  action.  Hyposulphite  of  soda  is  for  various  reasons 
unsuitable. 

In  preparing  the  stannous  chloride  solution  time  must  be 
allowed  for  the  metallic  tin  immersed  to  precipitate  any 
traces  of  copper  present  in  the  commercial  salt.  If  the  clear 
solution  be  then  siphoned  off  it  is  easj-  to  leave  behind  the 
black  flocks  adhering  to  the  rods  of  tin. 

In  conclusion  I  have  onlj*  to  express  my  hope  to  have 
some  criticism  from  those  who  may  give  a  practical  trial  to 
the  procedure  here  recommended. 


Soiunal  ant  patent*  ilittratiir^ 


I.-GENEKAL  PLANT,  APPARATUS,  AND 
MACHINERY. 

I'ATKXT.S. 

Improvonenf.'!  Connected  with  or  AppliciMc  to  Baths  or 
Vessels  containing  Liquids  used  in  Electro-plating  or 
Dyeing,  or  the  Electrolyte  of  Storage  Batteries  and  the 
like.  E.  Hopkiuson  and  D.  Appleton,  Manchester.  Eug. 
Pat.  8966,  June  19,  1888.     Sd. 

Br  means  of  a  circulating  ])ump  the  surface  liquid  is  drawn 
off  and  forced  out  through  the  perforations  of  a  delivery 
pipe  arranged  near  the  bottom  of  the  tank,  thus  maintaining 
an  uuiform  densitv. — 13.  T. 


Improvements   in    Weighing  Scales   or  Balances.     C.   H. 
Bartlett,  Bristol.     Eng.  Pat.  11,555,  August  10,  1888.     8rf. 

One  improvement  is  intended  to  prevent  injiu-y  from  jarring 
to  the  agate-stones  used  as  bearing  surfaces  for  the  kuife- 
edge  centres,  by  the  use  of  a  spring  or  spring  cushion  made 
of  metal  or  india-rubber.  The  two  drawings  attached  to 
the  specification  show  how  this  improvement  ma}'  be 
apphed  either  to  a  balance  of  the  "  Koberval  type  "  or  to 
hanging  scales.  A  second  improvement  relates  to  a  method 
of  obtaining  a  very  fine  adjustment  in  a  "  Koberval " 
balance  by  means  of  a  moveable  weight. — E.  S. 


Improvements  in  Apparatus  for  Purifying  Water  in  or 
for  Use  in  Steam  Boilers.  J.  Pollock,  Belfast.  Eng. 
Pat.  18,556,  December  19,  1888.     8(i. 

A  PERFORATED  clicst  Or  chamber  having  within  it  a  bar  or 
bars  of  copper  is  introduced  into  the  steam-boiler,  and  balls 
of  zinc  are  allowed  to  roll  upon  the  copper  bar  or  bars,  the 
copper  and  ziuc  being  both  ke]it  clean  by  the  motion  of  the 
balls.  The  chemical  or  galvanic  action  going  on  inside 
the  chest  prevents  corrosion  of  or  deposit  of  scales  upon  the 
boiler-plates.— B.  T. 


An  Improved  Drying,  Desiccating,  and  Roasting  Appa- 
ratus. C.  isolomon,  Brunswick,  Germany.  Eng.  Pat. 
7149,  April  29,  1889.     Hd. 

A  ROTATING  drum,  tapering  towards  both  ends,  is  fed  at 
one  end  through  its  hollow  shaft  with  the  materials  to  be 
treated,  the  gaseous  and  other  matter  for  effecting  the 
drying  and  other  processes  entering  by  the  hollow  shaft  at 
the  opposite  end.  The  drum  is  made  in  two  halves,  con- 
nected together,  each  half  being  provided  internallj-  with 
helical  or  screw-like  surfaces  arranged  in  opposite  directions, 
by  which  means  the  material  is  intimately  mixed,  and  held 
in  suspension  whilst  the  gaseous  products  of  combustion 
are  driven  through  the  apparatus  to  act  upon  it.  The 
temperature  may  be  observed  by  a  "  pyrometer,"  and  the 
progress  made  ascertained  by  withdrawing  a  sample 
through  an  opening  usually  closed  by  a  suitable  cover. 
When  the  operation  is  completed  a  slide  is  drawn  outward 
and  allows  the  contents  of  the  drum  to  fall  into  a 
receptacle.    A  drawing  accompanies  the  specification. — E.  S. 


•  Any  of  these  specifications  may  be  obtained  by  post,  b3' 
remitting  the  cost  price,  ^tus  postage,  to  Mr.  H.  Reader  Lack, 
Comptroller  of  the  Patent  Office,  Southampton  Buildings,  Chancery 
Lane,  London,  W.C.  The  amount  of  postage  may  be  calculated  as 
follows : — 

If  the  price  does  not  exceed  8d W. 

Alcove  8rf.,  and  not  exceeding  \s.  Gd Id, 

„      is.  ad.,     „  „         2s.  id lid. 

„      2».  W.,      „  „         is.  id 2d. 
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II.-FUEL,  GAS,  AND  LIGHT. 

Watci-Ga-s.      .1.    K.    IWll.     A    r:ii>ir    ivail    :it    the    Spriiif; 

Mi'i-lin^  of   tlu'  Midlaiiil  Assoiiiitioii  of  Gas  JIaiiagers, 

hold  at  Matlock  Hatli,  May  Hi,  IHS'.). 
This  papi'i'  I'liibodios  tin'  results  of  tlio  author's  iiwosti^'ations 
into  till'  I'ompanitive  valiius  of  water-fTiis  and  ordinary  coal- 
pis.  After  remarking  that  tile  patents  so  profusely  taken 
out  at  the  present  day  are  almost  identical  with  those  of 
years  ajjo,  he  ijoes  on  to  point  out  that  in  America,  where 
they  have  an  aliundance  of  anthr.ieite  coal  well  adapted  for 
inakin;;  water-};as,  and  plenty  of  cheap  oil  for  carluuettinf; 
it,  the  avenifie  price  is  1(1.<.  (irf.  per  1,000  cubic  feet  apiinst 
9.1.  6(/.  |HT  1,000  euhie  feet  of  ooal-j;as,  and  that  the  nnmher 
of  companies  making  water-gas  is  gradually  decreasing.  An 
avenige  sample  of  water-gas  contains  liy  volume  :  hydrogen, 
■IS  [XT  cent. ;  carbonic  oxide,  H  per  cent.;  carbonic  acid, 
6  per  cent. ;  and  nitrogen,  5  per  cent. ;  or  a  total  of  S'J  per 
cent,  combustible  pises,  against  'JGJ  per  cent,  in  ordinary 
1  "-candle  coal-gas.  \\'ater-gas  has  a  thermal  value  of  only 
291  li.T.f.  per  cubic  foot  '(H.T.T.  =  lb.  of  water  heated 
1"  !•'.)  against  67lt  for  ooal-g-as,  so  that  to  produce  the  same 
ealorilic  effect,  where  both  are  available,  less  than  half  the 
latter  will  do  as  niucli  as  the  former.  Theoretically,  if  the 
whole  caloritie  value  of  a  ton  of  coke  could  lie  (ditained  as 
water-gas,  7G,000  eubic  feet  should  be  produced,  but  in 
practice  only  about  2:!, 000  cubic  feet  are  obtained,  the 
dilleixMiee  being  chictly  represented  by  the  sensible  heat  of 
the  gases  evolved,  and  the  heat  consumed  in  making  pro- 
ducer gas  during  the  intervals  while  the  fuel  is  not  hot 
enough  to  decompose  steam  adN  antageously.  This  producer 
gas,  which  the  author  distinguishes  by  the  name  of  "  pro- 
ducer water-gas,"  contains  about  20  per  cent,  of  carbonic 
oxide,  and  may  be  utilised  to  cvajiorate  water,  &c.,  &e.  Its 
thermal  value  is  only  7:1  H.T.I',  per  cubic  foot,  so  it  will  be 
seen  that  if  any  practical  value  is  to  be  obtained  from  it,  it 


must  he  used  before  its  sensible  heat  has  been  lost  by  cool- 
ing. There  is  one  res])oct  in  which  water-gas  has  a  ih'cidcil 
advantage  over  coal-gas  as  a  heating  agent :  its  temperature 
of  combustion  is  I.IV.'O'  F.  against  H,970'  K.,  a  very  valuable 
feature  where  intense  local  heat  is  required.  It  has  been 
proposed  that  gas  companies  should  supply  a  cheap  fuel  gas 
consisting  of  a  mixture  of  coal-gas,  water-gas,  and  [irodueer 
water-g:is,  but  the  author  does  not  think  the  scheme  will 
answer.  A  ton  of  coal,  first  gasified  in  the  usual  way,  and 
then  used  for  the  production  of  water-gas,  would  yield: — 

Cubic  ft.  H.T.TT. 

Coal-s-as lO.uao    x    67.1   =  C,7.'lii,000 

VVatcr-KM 12,000    x    291    =  S.t:fJ,(H«i 

Producer water-Kiis.  42,000    x      73  =  3.iitli;,(i(i0 


Total fiV.OOo 


208 


13,2aS,0OO 


Although  this  mixture  is  much  superior  to  ordinary  pro- 
ducer gas,  the  \  cry  fact  of  having  to  cool  so  large  a  volume 
for  distribution  means  too  great  a  loss  in  .sensible  heat  for 
the  ]irocess  to  work  ecouomicallj'.  Moreover,  the  cost  of 
distributing  so  bulky  a  gas  would  be  very  heavy,  and  it  is 
doubtful  if  the  demand  would  .iustify  the  outlay  that  would 
be  reijuired.  In  the  States  tlie  cliief  illuminating  agent 
employed  to  carburet  water-gas  is  naphtha,  of  which  from  !> 
to,')i  gallons  are  required  per  1,000  eubic  feet.  This  alone 
would  cost  in  England  about  l.'irf.  per  1,000  cubic  feet  of  gas 
produced.  The  author  has  but  a  poor  opinion  of  the 
Kahuehjelm  incandescent  .system  (this  .lournal,  188(i,  •12-I  ; 
18XH,  23  and  112;  1889,  a'xi  and  .^):)4).  He  considers  the 
luaguesia  combs  too  frail,  and,  apart  from  this,  does  not 
thiid<  the  general  public  will  ever  adopt  an  arrangement 
which  necessitates  so  much  attention  and  such  frc<iuent 
renewals.  With  respect  to  the  comparative  costs  of  pro- 
duction, some  interesting  figures  are  given.  Taking  tho 
capital  laid  out  iu  plant  for  making  and  distributing 
100,000,000  cubic  feet  of  either  kind  of  gas  per  annum  as 
cipial  to  3/.  10s.  per  ton  of  coal,  the  costs  work  out  some- 
what as  follows  : 


— 

Cost  of  Coal-Gas 

per  1.000 

Cubic  Feet. 

Cost  of  Water-Giw 

per  1,000 

Cubic  Feet. 

Msniifiicture  (including;  gas  making,  purifying, 

d. 

6-0 

2-0 
2-0 

0-8 

d. 
3-0 

2-0 
3-0 
O'S 

Distribution     (including    repair     and      main- 

10-8 
4-2 

7-8 
5-2 

Coals— 10,000  cubic  foci  of  gas— at  10».  per  ton 
loss  65  per  cent.,  being  net  amount  received 
for  residuals,  leaving  net   cost  of  coal  3s.  Crf. 
per  ton 

Coke— 23,000  cubic  feet  of  gas— at  lOs.  per  ton 

Two-thirds  of  this  amount 

Total  coals  and  working  expenses. . 
Interest  on  capital,  .35,000/.  at  5  per  cent 

Ij-O 
1-8 

13-0 
2-8 
1-2 

Add  cost  of  naphtha  for  carburetting    tho 
water-gas   (allowing  for  extra   (luantity  of 

17-0 

Total  cost  per  1,000  cubic  feet 

21-0 

30-0 

From  this  it  will  be  seen  that  carburctted  water-gas  costs 
2.V.  6rf.  per  I.OOf)  cubic  feet,  against  \.i.  'Jil.  for  coal-gas.  The 
cost  of  the  iincarburetted  gas  is  only  l.v.  mI.  per  1,000  cubic 
feet,  it  is  true,  but  against  this  is  its  low  thermal  value.  The 
nuthor  concludes   by  saying  that  he   "can  conceive  of  no 


commercial  undertaking  that  has  less  chance  of  success,  as 
now  proposed,  than  the  manufacture  and  distribution  of 
water-gas  in  competition  with  coal-gas  in  England."  Ap- 
pendi'd  are  some  valuable  tables  sliowing  the  figures  upon 
which  the  above  results  are  based. 
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Table  A. — Coxstitubnts  by  Volume  aijd  Weight  of  Ordinary  17-Caxdle  Power  Coal-Gas  ;  also  its 

Calorific  Value,  &c. 


Coustitueuts  of  Coal-Gas. 


I    Weight  of 
Vol.  Gases  at 

Per  Cent.         m"  F.  and 
30  in.  Bar. 


Weight  of 
Constituents 
of  Coal-Gas. 


Heat  of 

Combustion 

of  Gases 

per  Lb. 


Calorific 
Value  of 
Coal-Gas. 


Osogen 
required  for 
Combustion,  i 


Products  of 

Combustion, 


H.vdrogen  (Hj) 

Marsh  gas  (CH^) 

Benzene  (CcHe) 

Propylene  (CjHs)  ... 

Ethylene  (CjH.) 

Carbonic  oxide  (CO) 

Nitrogen  (No) 

Carbonic  acid  (COj). 
Oxygen,  ic.  (O,.) 


Cub.  Ft. 
49-00 

37-00 

1-30 

1-20 

2-30 

5-25 

3-25 

0-50 


lC.Ft.=  Lb. 
0-00581 

0-04*46 

0-20700 

0-11160 

0-07420 

0-07430 

0-07430 

0-100S3 


100-00 


Lb. 
0-261 

1-571 

0-269 

0-134 

0-185 

0-890 

0-242 

0-051 


3-103 


B.T.IJ. 
16,051 


37,735 


11,S21 


1,716 


67,323 


Cub.  Ft. 
2-1-5 


31-0 


2-5 


OH2  COa     Nj 
49      . .        94 


74    37-0    2S4 


13    llJ-5    117 


..       50      10 
. .       . .  3 


133-0  I     136    59-0    308 


Calorific  value  of  1  cubic  foot  of  coal-gas  =  673  B.T.U. 
Weights  of  g-ases  after  combustion — 

OH2 136  X  0-0478  =  6-501  lb.  CO2 69  x  0-1167  =  G'SSS  lb.  N^ 503  x  0-0743  =  37-744  lb. 

''^'Sult'ion,°ff  lhe"SacPquantny  1,^  =  ^,*Jl'f™r^„^.l":,5f.^',?'j!°,''„^^'!  ',?i';j'l''=''°"«  °^'  '°  >^'^^°'^''  ^^^^■ 
of  air  required  is  supplied 


•.  f-- 


■  (Weight  of  constituents  x  specific  heats.) 
67,323  -  7,398  69,935 


=  3,970°  F. 


(6-601  X  0-712)  +  (G-8S5  x  0-301)  +  (37-744  x  0-222)  ~  15-08  ' 

B.T.U.  =  pounds  of  water  heated  I'  F. 

Table  B. — Constituents  by  Volume  and  AVeight  of  Water-Gas  made  from  Coke  ;  also  its  Calorific  Value,  &c. 


Constituents  of  Water-Gas. 

Vol. 
Per  Cent. 

Weight  of 
Gases  at 
60°  F.  and 
SO  in.  Bar. 

Weight  of 
Constituents 
of  Water- 
Gas. 

Heat  of 

Combustion 
of  Gases 
per  Lb. 

Calorific 

Value  of 

Water-Gas. 

Oxygen 
required  for 
Combustion. 

Products  of 

Combustion  in 

Cubic  Feet. 

Hydrogen  (H2) 

Carbonic  oxide  (CO) 

Cub.  Ft. 
4S-00 

41-00 

6-00 

5-00 

1  C.  Ft.=  Lb. 
0-00331 

0-07430 

0-116S-J 

0-07430 

Lb. 

0-253 

3-04G 
0-701 
0-372 

B.T.U. 

61,300 

4,400 

B.T.U. 

15,682 

13,402 

-- 

Cub.  Ft. 
240 

20-6 

OHo  CO2     Nj 

48       ..         90 

.,41        78 

Carbonic  acid  (COo)  

Nitrogen,  &c.  (No) 

..       ..           6 

100-00 

•• 

4-374 

•• 

29,0St 

44-6 

48      47      173 

Weights  of  gases  after  combustion — 

OH2 48  X  0-0478  =  2-294  lb. 


Calorific  value  of  1  cubic  foot  of  water-gas  =  291  B.T.U. 

CO2 47  X  0-1167  =  6-485  lb.  Nj 173  x  0-0743  =  12-854  lb. 


Temperature  of  resultant  gases  after") 
combustion,  if  the  exact  quantity  S- 
of  air  required  is  supplied J 


29,084  -  2,546 


^ 26,538 

(2-294  X  0-712)  -^  (6-486  x  0-301)  +  (12-854  x  0-222)  ~  6-137  ' 


4,320°  F. 


Table  C. — CoxsiiTLrENTs  by  Volume  and  Weight  of  Gases  produced  when  Air  is  BLOT^rx  into  Generator, 

CALLED  "  Producer  Water-Gas." 


Constituents  of  Producer 
Generator  Gases. 


Weight  of 

Vol.  Gases  at 

Per  Cent.    I    60°  F.  and 

30  in.  Bar. 


Weight  of 

Constituents 

of  Producer 

Gas. 


Heat  of 

Combustion 

of  Gases 

per  Lb. 


Calorific 

Value  of 

Producer 

Generator 

Gas. 


Oxygen 
required  for 
Combustion. 


Products  of 

Combustion  in 

Cubic  Feet. 


Hydrogen  (Ho) 

Carbonic  oxide  (CO)  . 
Carbonic  acid  (CO.)  . 
Nitrogen,  &c.  (No)  ... 


Cub.  Ft. 
2-00 

20-00 

3-CO 

75-00 


100-00 


lC.Ft.=  Lb. 
0-00531 

0-07430 

0-11682 

0-07430 


Lb. 
0-0106 

1-4860 

0-3305 

6-5725 


B.T.U. 
61,500 


4,400 


B.T.U. 
652 


6,538 


7-4196 


7,290 


Cub.  Ft. 
1 


OH2  CO2  N2 

2       ..  4 

. .       20  38 
3 


11 


23      117 


Calorific  vahie  of  1  cubic  foot  of  producer  generator  gas  =  73  B.T.U. 
Weights  of  gases  after  combustion — 

OH2 2  X  0-0478  =  0-096  lb.  CO2 23  x  0-1167  =  2-684  lb.  N2 117  x  0-0743  =  S-693  lb. 

Temperature  of  resultant  cases  after")  -.^^^  _  -,««  -,0. 

combustion,  if  the  exact  quantity}-  = 1^ — '-^ — — ^--  =„~  2  290"=  F. 

of  air  required  is  supplied .)       (0-096  x  0-61) -*- (2-684  x  0-27) -K8-693  x  0-21)      313o ''■'"' 
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TaBLB  D. — CONSTITUKNTS,   CaLORIPIC  VaIUK,   &C.   OF  VARIOUS  GabKS. 


Xanio  of  Gas. 

Composition  by  V'olmuo  per  Cent, 
ill  Cubic  I'oct. 

Weiitht  ot 

100 
Cubic  Feet. 

Coiubustiblc 
Oii-sfs  by 
Volume. 

Oiilorine 
Vuluf  per 
Culiie  Foot. 

Air  rcquircil  for 

Uoml)iistion  )nT 

Cubii-  l-'uot. 

Coal-pus 

Wator-gus 

H,    CH,    CHjic.    CO    CO,  4c.    N, 
4»      37             5             5i          01         31 

48       ..             ..            41             S            G 

T-b. 

3-103 

4-374 
li-!)59 
7-420 

Per  Cent. 

Slti-25 

8»-0O 
41-00 
22-00 

B.T.U. 

078 

201 

132 

73 

Cub.  Ft. 
0-37 

Producer  fca.s 

U        2             ..             25            5          BU 
2      ..            ..            2U           3         75 

1-01 

0*53 

—A.  E.  D. 


III.-DESTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS,  Etc. 

Decomposition  of  the  Aeiitml  I'als  hi/  llealiiuj  iiiicirr 
Pitssiire.  C.  Kiiglor  and  S.  SiidiK-r.  Diiifrl.  I'ulyt.  J. 
27,  515—526  ami  572—576. 
Tins  is  a  i-ontiiniatiim  of  tlio  rrsnirclies  of  tlu'  Hist  nanird 
lu-ariii^  on  the  ()rol>lini  of  tlie  foiination  of  petioliiini  (Ikr. 
21,  IHlfi).  .\n  o|ii'i':iti<iii  on  tlic  I:ii'i.'i'  scale  ivas  I'ondiu-tfd 
ill  a  jiati'iiti'il  apiiaralns  cif  Kri'v's  lor  ili-tillation  iimk'r  pivs- 
suro.  Tho  oil  triatcil  was  that  olitaiiu-il  from  tliu  Mi-nhaili'ii 
Ksh  (Clii|K'a  'rvniiin)  of  spocitic  {gravity  0-  930,  and  cousistiiijj 
cliiefly  of  tri-oK-in.  The  course  of  the  distillation  was  as 
follows  :  the  first  evolution  of  };as  was  noticed  at  the  expira- 
tion of  five  hours,  shortly  after  this  distillation  eoinnienced, 
the  temperature  heinj;  :t2o",  the  ]>ressnie  10  atmospheres.  The 
specific  ■ri'avity  of  the  distillate  varied  from  0-875  to  0-855. 
As  the  temper.ituie  firadnally  lose  to  from  100'  to  425°  the 
prx'ssure  sank  to  I  atmosiiheres,  the  distillate  running  at  the 
{inivity  o-8:iO— o-8l;i. 

The  afTfri-ejjate  results  iif  the  first  ilistillation  were  as 
follows: — Distillate,  XVJ  kilos.;  earlionaeeoiis  residue,  (55 
kilos.  The  dillereiice  of  the  sum  of  these  from  •l'.)2  kilos., 
the  ori;;iiial  weij^ht  of  oil,  /.c,  88  kilos.,  represents  the  gases 
evoh'eil  and  unavoidahle  loss.  ( )f  the  33'.)  kilos,  of  distillate, 
217  kilos,  richer  in  uudeeomitosi'tl  tri-olein,  and  of  higher 
specific  gravity,  were  redistilled  with  the  following  results  ; — 

Kilos. 

Distillate 107 

Residue 12 

Giistis  aad  loss S 


III  the  end  the  total  weight  of  oily  distillate  amounted  to 
299  kilos. ;  of  aqueous  distillate  20  kilos,  were  collected. 
The  distilled  oil  is  of  hrownish  colour  with  a  marked  green 
fluorescence,  and  does  not  appear  to  contain  acrolein.  A 
measured  voluiiie  of  the  oil  treated  with  various  reagents  in 
succession,  .showed  the  following  diminutions,  corresponding 
with  the  removal  by  eomhination  of  groups  of  constituents  ; — 

Vol.  i)er  Cent. 

Water U'l 

Potash  (alcoholic) iS 

Sulphuric  acid  2(rs 

Mixture  of  the  above  with  fuming  acid     l)-(j 

Fractional  distillatiou  of  the  distilled  oil  gave  the  follow- 
ing results  -. — 


Fraction. 


Below  160°.      150°— 300°. 


Volume,  per  ecnl. 

Weight 

Specific  Kravity  . . 


2n-5 
25-» 
0-712 


57-5 
58-0 
0-817 


Above  300°. 


13-0 
10- 1 


The  mean  percentage  of  sapouiliultle  eoMstitiK-iits  in  the 
oiiginal  distillate  may  he  taken  at  5-7. 

Kxperimeiits  on  the  small  scale,  adinitliiig  of  ai'cmate 
mi'asurements,  were  carried  out  in  sealed  glass  tubes  bent  at 
an  angle,  the  limb  containing  the  oil  being  heated  in  an  air- 
bath,  the  other  jirojei'iing  into  the  air,  and  being  kept  cool 
tliereby.  A  eoniparison  was  instituted  under  these  condi- 
tions, between  the  fish  oil  described  above  and  synthetical 
tri-oleiu.     Particulars  below  : — 


(n.)  Fish  0(7.— Ciuan 

tity  taken  10 

gruis. 



Grms. 

Per  Cent. 

Specilio  Gravity. 

Gaseous  products. . 

i.  Distillate* 

ii.  Distillatet 

Residue 

3-60 
25-20 
C-|!0 
4-Gl 

8-9 
C3  0 
lC-5 
12-6 

(0-S37) 

(0-s7i;) 

*  Of  which  6'6  per  cent,  saponifiable. 

t  By  heating  residue  from  i.  over  iiakod  Uame. 

(i.)    Tri'oh'in. — (.iuuutity  takt'ii  35 '5  gnus. 


Grms. 

Per  Cent. 

Speeilic  Gravity. 

Gaseous  products.. 

3-55 

10-0 

., 

i.  Distillate* 

24-80 

69-8 

(0-815) 

ii.  Distillate 

5-00 

14-1 

(0-853) 

Residue 

2-16 

0  1 

*  Of  which  5-4  per  cent,  saponifiablc. 
Under  the  condition  of  heating  in  a  sealed  tnhe  the 
process  of  distillation  takes  place  w  ithin  the  limits  of  tem- 
perature 365° — 425°,  the  pressure,  estimated  from  the  volume 
of  the  gaseous  products,  amounting  to  frmn  20  to  25  atmo- 
spheres. The  quantity  of  water  formed  is  estimated  at 
1 — 3  per  cent. 

(-\iiisfiluoils  of  the  Vi.tlilliilc. — (».)  Fidin  fish  oil. — In 
addition  to  the  pentane,  hexani',  and  lu'ittane  ]U'eviousIy 
isolated  (Dingl.  Polyt.  J.  269,  138)  the  authors  have 
separated:  secondary  hexane  or  di-isopro])yl ;  secondary 
heptane  or  cthylisoaniyl ;  octane,  secondary  octane  or 
di-isobutyl,  and  non:ine.  The  percentage  of  olefines  esti- 
mated from  the  residts  of  treatment  of  the  oil  with  sulphuric 
acid,  amounts  to  37  (by  vol.).  Acetylenes  are  probably  also 
present.  The  evidence  as  to  the  presence  of  aromatic 
hydrocarbons  is  doubtful. 

(A.)  From  Tri-olein. — For  the  better  investigation  of  these 
products  a  quantity  of  6  kilos,  was  subjected  to  distillation, 
'i'he  resulting  oil  differed  from  that  obtained  from  the  fish 
oil  in  respect  of  spi-cifie  gra\ity,  which  is  0-  7H0  ;  the  lower 
gravity  being  probably  due  to  a  lesser  proportion  of  un- 
s:iturated  liydroearbons.  The  iiuthors  isolated  from  this 
product  some  hydrocarbons  of  the  methane  series,  e.r/., 
nonnal  hexane  and  heptane,  concluding  as  the  result  of 
their  investigiition  a  general  similiirity  of  the  constituents 
of  this  oil  to  those  of  the  i>roduct  described  under  («.). 
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Composition  of  the  Gaseous  Products  of  the  Distillation. 
— The  mean  composition  of  the  gaseous  mixture  evolved  in 
the  experimeuts  in  the  sealed  glass  tubes  was  found  to  be 
as  below  : — 

Per  Cent. 
Carbonic  anhydride 17'4 

Olefines 7 '  3 

Carbonic  oxide 34.*5 

Methane 38'3 

Ecsidue  (difference) 2'0 

The  gases  evolved  under  the  condition  of  distihation  at  the 
ordinary  utmosiiheric  pressure  are  differently-  jiroportioned. 
The  following  numbers  express  the  mean  composition  of  the 
mixture : — 

Per  Cent. 
Carbonic  anhydride  26"  7 

Olefnies ll'l 

Carbonic  oxide 31'9 

Methane '25"2 

Besidue  (difference) 1*8 

The  increase  of  the  methane  at  the  expense  of  the 
carbonic  anhydride,  under  the  condition  of  distillation  under 
pressure,  is  noteworthy.  This  result  was  contirmed  by 
comparative  distillations  of  oleic  acid  Tinder  the  two  sets  of 
conditions ;  the  gaseous  mixtures  evolved  being  analj'sed 
with  the  following  results  ; — 


High 
Pressure. 

Atmospheric 
Pressure. 

Carbonic  anhydride 

26-0 

2'i> 
23-5 
43-6 

2-0 

37*2 

Oleflnes 

1"''5 

Carbonic  oxide 

Methane 

S8-6 
9-3 

Illuminating  Oil  from  the  Products  of  Distillation. — 
The  crude  product  from  the  distillation  of  the  fish  oil  was 
redistilled,  and  the  jjortion  distilling  between  140' — •300'^, 
amounting  to  about  (JO  per  cent,  of  the  original,  separately 
collected  and  puritied  by  iigitating  successively  with  dilute 
sulphuric  acid,  water,  and  soda-lye. 

This  purified  oil — the  authors'  artificial  petroleum — was 
nearly  colourless,  with  a  pale  blue  fluorescence,  specific 
gravity  0 '8020,  flashing  point  26 '5°  (Abel),  specific  visco- 
sity 1-006  (water  I'O).  The  latter  number  is  noteworthy, 
being  sensibly  less  than  for  the  natural  petroleums. 

The  following  are  the  details  of  photometric  comparisons 
of  the  artificial  with  Pennsj-lvaniau  petroleum,  the  burners 
employed  being — (^a)  .Schuster  and  liaer's.  (6)  Wild  and 
Wersel's.  The  standard  of  luminosity  was  the  German 
normal  paraffin  candle. 


Burner. 


Specific 
Gravity. 


Flashing 
Pomt. 


Mean 
Luminosity. 


Consumption 
per  Candle 
per  Hour. 


Artificial  petroleum  from  fisli  oil. 


Pennsylvanian  petroleum . 


{  :  } 

(  :  } 


0-8025 


0-8034 


20-5 


25-0 


13-2 
9-2 
8-56 
7-78 


2-33 

i-iA 

4-6 

3-C3 


The  luminous  effect  of  the  artificial  petroleum  is  high  with 
a  relatively  low  consumption  of  oil. 

In  conclusion,  the  authors  discuss  the  bearings  of  their 
researches  upon  the  problem  of  the  natural  origin  of  the 
petroleums.  They  afford  as  yet  only  approximations  to  the 
proof  of  their  theory  of  the  "  animal  "  origin  of  the  mineral 
oils. 

From  experiments  on  the  destructive  distillation  of 
mussels,  the  authors  eoncliule  that  the  pyrogenetic  jirocess — 
which  they  assume — must  have  been  preceded  in  geologic 
time  by  fermentation  at  the  expense  of  the  nitrogenous 
constituents,  and  an  accumulation  of  the  residual  fatty 
components  of  the  animal  bodies. — C.  F.  C. 


IV.-COLOURING  MATTEES  AND  DYES. 

y'hioflaviii.     A.  Scheurer.     Soc.  Ind.  de  Mulhouse. 
Sitzuugsber.  May  8  and  22,  1889. 

This  is  a  new  basic  yellow  colouring  matter  made  by 
Casella  and  Co.  It  is  soluble  in  water  and  alcohol  and 
very  soluble  in  acetone,  acetin,  and  acetic  acid.  It  is  easily 
fixed  with  a  tannin  mordant.  Good  results  are  obtained  on 
cotton  by  the  following  process : — 40  parts  of  thioflavin, 
50  of  tannin,  .50  of  water,  100  of  acetic  acid,  60  of  acetin, 
and  700  of  gum  solution  are  taken.  The  goods  after  treat- 
ment are  steamed  and  passed  tlirough  tartar  -  emetic. 
Thioflavin  thus  yields  a  fast  and  bright  j'ellow  comparable 
wi(h  eluoraate  of  lead,  and  possesses  moreoi-er  the  valuable 
property  of  not  running  into  the  white  of  the  fabric  in 
printing.  Its  fastness  to  liglit  is  about  equal  to  that  of  vat- 
indigo.  Scheurer  pronounces  this  yellow  djestuft  superior  to 
all  other  yellow  dyes  that  are  fixed  by  tannin.     It  is  derived 


from  a  class  of  new  yellow   dyestuffs  consisting  of  the 
ethylated  or  methylated  derivatives  of  dehydrothiotoluldine 
(Dahl's).     (_See  Jour.  Soc.  Dyers  and  Colourists,  1889,  107.) 
— M^  S. 

Oil  the  (.'oiistilution  of  Priiiinlinc.     W.  Pfitzinger  and 
L.  Gattermann.     Ber.  22,  1063—1068. 

According  to  Green  the  constitution  of  dehydrothiotoluidiuo 


(CH3)CsH3 


N  =  CH. 


C5H3(NH5) 


The  authors,  however,  contend  that  the  formula — 

CH:,.C,H3<^    ^CCeH^.NH2 

explains  far  more  satisfactorily  the  properties  of  this  base. 
By  diazotising  the  base  and  boiling  its  alcoholic  solution  a 
body  is  obtained,  crystallising  in  long  colourless  needles, 
melting  at  122°  C.  It  has  to  be  considered  as  Benzenyl 
p-m-Aiiiidothiocresol — 

CH3.C,H3/^C(C,H5) 

belonging  to  the  class  which  Hofmann  obtained  by  treating 
acid  anilides  mth  sulphur,  or  which  were  prepared  by 
tlaeobsen  by  oxidising  thioaniUdes  with  potassium  ferri- 
cyanide. 

Hess  has  obtained  a  body  fiom  p-;H-amidothiocresol 
identical  in  every  respect  with  the  above,  and  the  authors 
further  prepared  synthetically  the  same  compound  accord- 
ing to  Jacobsen's  method.  Thiobenztoluidine,  melting  at 
188"  C,  dissolved  in  caustic  soda,  was  poured  into  a  solution 
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of  potiissiiiiii  fiTricyaniilo.  A  preciiiitnto  scpnrnti'd  which, 
iifliT  ni'rvslallisiitioii  from  (liliitu  »loohol,  iiu'ltiil  iit  lii^C, 
mill  was  ill  ivitv  ri'spei-t  iiliiitioal  with  lienzi'iiyl-^j-m- 
atiiiitothioori-sol  from  tlrhyih'<»thiotoUii<lim'. 

Ky   miltiiii;    this    coiiipoiiiiil    with    I'aiistio    potash    the 
followiiifj  ri'uctioii  ought  to  take  phico : — 

CHj.C.H,/'  \;C(CeHs)  +  2  H,,0  =  CHj.COOH  + 
\S/:    CeH,.CH3(l)NR,(4)SH(;i) 

When  2-3  ftmis.  of  Iho  |mritie<t  compound  were  added  to 
5  prms.  of  fused  caustic  potash,  it  was  after  some  time 
dissolved,  the  inixlure  suddenly  soliilifyiii;;.  From  its  clear 
uquetius  solution  hydrochloric  acid  preeijiitates  a  colourless 
eryslalline  lH>dy,  melliu);,  after  puritication,  at  l'l'2':>'  C, 
which  WHS  prove<l  to  be  benzoic  acid.  The  hydrochloric 
aciil  solution  was  precipitated  by  sodium  bicarlioiuite,  and 
a  crystalline  compound  was  thus  obtaiueil,  which,  however, 
rapidly  deeoinposed.  It  was  therefi>re  couvertefl  by 
nitrous  acid  iiitt)  its  dia/.osulphide,  crystallisinjj  from 
petroleum  spirit  in  large  plates,  melting  at  42^ — 43'^  C.,  and 
ideiiticul  with  a  body  recently  obtained  by  Jacobsen  and 
Xey  of  the  formula — 


CH3 


\/ 


N 


Dchydrothiotohiidine  itself  ought   to  yield  under  similar 
trculinent  paramidobeiizoic  acid  and  /)-«i-amidotliiocresol — 


(CH,)C,H; 


/     \ 


f(L'„lI,)NH;  +  2  1I.p 


Con/NH,)CO.()H  +  CjH3NH„(CH3)(SH) 
(CHirSH.XH.  =   1:3'  4) 

Experiments  proved  this  hypothesis  to  be  ipiitc  correct. 

When  the  primuline  base  itself  is  fused  with  caustic 
potash  at  250' — 270^  C,  and  its  aipieous  solution,  after 
acidulation  with  hydrochloride  acid,  is  treated  with  nitrous 
acid,  a  considerable  quantity  of  a  yellow  precipitate  is 
formed  which  was  separated  by  tiltration.  The  tiltnite 
yielded  with  an  alkaline  solution  of  ^-na])hthol  a  \ellowisli- 
ivd  colouring  matter,  and  contained  iirobably  diazo- 
panimidobenzoic  acid.  The  residue  consisted  of  two  bodies, 
one  soluble  and  one  insoluble  in  carbonate  of  soda.  The 
latter  proved  to  be  the  before-described  diazosulphide, 
melting  at  42'— 43'  C.  The  former  is,  perhaps,  the  carbonic 
acid  of  the  |>henylenediazosulphi(le.  The  primuline  base 
probably  owes  its  existence  to  the  combination  of  two 
molecules  of  dehydrothiotoluidine  — 

(CH3)C,H3</'  y:.C,-H,<(^  y' .C^Hj/^'  \,C . C,H,(XIL,) 

or   to   the  combination  of    one    molecule   of   dehydrothio- 
toluidine with  one  molecule  of  paratoluidinc — 

(CH3)CtH3<^    ^.C.C,H3<^  ^C.CoH^CNH;) 

The  authors  will  continue  the  research,  and  endeavour  to 
decide  which  is  the  correct  interpretation  of  this  compound. 

—A.  L. 


On    A:n    I'ompound.i   from    Salicylic   Aldehyde,   Salicylic 
Alciihiil,   and   Salicylic   Amide.      K.  Tummeley.      Ann. 
251,  174—187. 
I'-Azobenzene  mlphonic  acid,  salicylic  aldehyde — 
USO:,.Cf,H^N  =  NC^H:,{OH)COH 
wa.s  obtained  in  the  usual  way ;   it  melted  at  232° — 235°  C. 
With    hydroxylamine   and   i)henylhydrazine    it    forms    the 
compounds  characteristic  of  llu-aldihydes.      IJromine  decom- 
poses it  and   produces  diazosulphanilie  acid  and  dibiomo- 
salicyhc  aldehyde,  melting  at  «b^  C.     The  author  prepared 
further : — 

M-Azohenzene  xulphonic  acid,  salicylic  aldehyde,  melting 
above  270''  C. 


Azdbenzenr  salicylic  aldehyde  nicltiiig  at  128°  C. 
Azobetizeric  salicylic  alcahol — 

Q//i.V  =  NC^Hi(,OH)CII..  Oil 
melting  at  143'— 144°  C. 

Azobeiizeiie  salicylic  amide — 

melting  at  235°  C. 

P-Azobenzene  sulphoiiic  acid,  salicylic  amide. — A.  L. 


On  Azo   Compnnnd.s   of  SalicttUc  .Acid.     L.  Gebek.     -\nn. 

251,  1HH-19G. 
Azonilrobenzcne  salicylic  acid — 

Cf,H^iNO.^N„C^H3iOH^COM 

melting  at  237°  C,  was  obtained  from   niela-nitraniline  and 
salicylic  acid. 

Azonitfobenzene  salicylic  methyl  ether — 

c'oW,(A'o.,)A';(;,.//3(o/y)6'o./;/r3 

yellow  needles,  melting  at  167'  C. 

Azonitrobenzene  salicylic  ethylether  orange  needles  melt- 
ing at  186' C. 

Azonitrobenzene  henznyUalicylic  acid — 

CJI,(AO.^iV..CJI,,CO.,H<iOC-H;0) 

yellow  needles,  melting  above  240"  C. 

If  azonitrobenzene  salicylic  acid  be  reduced  in  alkaline 
solution  with  zinc  dust  Hydrazoaiiiline.  Cj-.H^X^,  melting  at 
141'  C.,  is  formed.  On  heating  azonitrobenzene  salicylic 
acid  with  aniline  a  compound,  C,;H;,NXV,Ha(C„H5)(NHC|iH5), 
is  formed,  crvstallising  in  red-brown  needles  melting  at 
l'J7'C. 

Alpha-azonaphthalene  salicylic  acid,  yellow  needles, 
melting  at  212' C.  On  heating  with  aniline  a  body  of  the 
formula  C,|,H-N.,Cf,H3(C|;H5)(NHC'„H;,)  is  formed,  forming 
in  benzene  solution  red-brown  crystals  melting  at  197'  C. 

Beta-azonaphthalene  salicylic  acid,  small  yellow  needles, 
melting  at  233'  C.  On  boiling  with  aniline  a  body  of  the 
formula  CmH-XX'^HjCC'sHOCNHCsH,)  is  obtained, crystallis- 
ing  from  benzene  in  brown  plates  which  melt  at  236°  C. 

—A.  L. 


On  a-Naphthol  Sulphonic  Acids.    F.  Bender.     Ber.  22, 
993—1,000. 

The  following  sulphonic  acids  have  been  hitherto  obtained 
from  o-naphthol : — 

(1.)  Monosulphonie  acid  of  Schiiffer  and  Baum.  (2.) 
So-called  a-naphthol-o-sulphouic  acid  prepared  also  from 
naphthionic  acid.  (3.)  Liebmann's  monosulphonie  acid. 
(4.)  Disulphonic  acid,  yielding  dinitronaphthol  on  nitra- 
tion. (5.)  Disulphonic  acid,  which  can  be  nitrosated,  and 
is  capable  of  yielding  azo-dyes.  (6.)  Trisulphonic  acid  of 
the  Badische  Anilin  und  Soda  Fabrik. 

Nos.  1  and  2  combine  with  diazo-compounds,  form  dinitro- 
naphthol, and  well  crystallising  nitroso-derivatives,  which 
on  nitration  yield  dinitronaphthol. 

No.  3  forms  azo-  ami  diazo-colouring  matters — on 
nitration  comparatively  little  dinitronaphthol  sulphonic  acid 
is  formed ;  the  nitroso-compound  crystallises  well,  and 
produces  on  nitration  dinitronaphthol  sidphonic  acid. 

No.  4  yields  neither  azo-  nor  nitroso-compounds ;  on 
nitration  dinitronaphthol  is  formed. 

No.  j  produces  azo-compounds  and  nitroso-compounds  ; 
on  nitration  dinitronaphthol  sulphonic  acid  is  formed  as 
with  Liebmann's  acid  ;  the  nitroso-compound,  however,  can 
be  easily  nitrated. 

No.  6  forms  neither  azo-  nor  nitroso-compounds;  on 
nitration  dinitronaphthol  sulphonic  acid  is  formed. 

The  <lisul|dionic  acid  No.  4  must  have  the  constitution 
[OH  :  SO3H  :  SO.,H  =  1:2:4]. 

By  boiling  with  acid  two  monosulphonie  acids  are 
formed,  identical  with  No.  1  and  No.  2.  Schiiffer's  mono- 
sulphonie  acid    like  a-nitroso-o-naphthol  does   not  form  a 
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green  colouring  matter  n-ith  ferric  chloride  and  nitrous  acid, 
and  contains  therefore  the  sulphonic  group  in  the  position  2, 
while  o-naphthol-a-monosulphonic  acid  under  the  same  con- 
ditions does  yield  a  green  colouring  matter,  and  has  to  be 
considered  as  the  "  4  "  monosulphouic  acid.  The  action  of 
nitrous  acid,  nitric  acid,  and  diazo-compounds  on  the 
different  naphthol  sulphonic  acids  renders  it  possible  to 
analyse  mixtures  of  them  without  any  further  separation. 
Such  a  mixture  is  converted  into  the  calcium  salts, 
acidulated,  and  a  nitrated  solution  of  a  nitrite  is  added, 
until  nitrous  acid  is  not  any  more  absorbed  after  standing 
for  some  time.  Or  a  solution  of  diazoxylene  is  added  until 
a  sample  after  acidulation  with  sulphuric  acid,  precipitation 
with  salt,  and  filtration  does  not  form  any  more  colouring 
matter  with  diazoxylene.  Thus  it  is  found  how  much  of 
the  a-naphthol  has  been  converted  into  sulphonic  acids, 
yielding  nitroso-  and  azo-compounds. 

Titration  with  diazoxylene  may  lead  to  mistakes  when 
Liebmann's  acid  is  present,  as  it  combines  with  two  mole- 
cules of  the  diazo-compound. 

The  acids  which  can  be  thus  estimated  are  1,  2,  ."5,  and  5. 
There  remain  4  and  6,  and  to  separate  these,  the  filtrate 
from  the  xylidine  colour  is  nitrated,  and  the  quantities  of 
dinitronaphthol  and  dinitronaphthol  sulphonic  acid  are  esti- 
mated. To  decide  whether  Xos.  1  and  2  are  present  with  5. 
the  nitroso-derivatives  of  the  calcium  or  barium  salts  are 
nitrated,  and  the  quantities  of  dinitronaphthol  auil  dinitro- 
naphthol sulphonic  acid  are  estimated.  If,  furthermore,  the 
difference  ui  the  yield  of  dinitrouaphthol  aud  its  sulphonic 
acid  compounds  obtained  once  by  nitrating  the  whole  mix- 
ture ;  secondly,  by  first  removing  the  siUphonic  acids 
capable  of  forming  azo-dyes,  be  known,  the  quantities  of 
Kos.  1,  2,  and  .5  can  be  readily  estimated. 

The  following  are  the  results  of  a  great  many  experiments 
on  the  sulphonation  of  a-naphthol.  The  monosulphonic 
acids  Xos.  1  and  2  disappear  rapidly.  Even  following 
Schiiffer's  method,  the  disulphonic  acid  Xo.  4  is  formed. 

On  using  an  excess  of  strong  (especially  fumiag)  sul- 
phmic  acid,  the  sulphonation  proceeds  in  the  following 
manner  ; — 

MonosuI]ihonic  acid  (Xos.  1,  2),  disulphonic  acid  (4), 
trisulphonic  acid  (6),  disulphonic  acid  (5). 

On  using  little  ordinary  sulphuiic  acid,  only  little  trisul- 
phonic acid  is  formed,  but  the  disulphonic  acid  (4)  is 
changed  into  the  isomeric  compound  (5). 

Monosulphonic  acid  (1),  (2),  disulphonic  acid  (4),  disul- 
phonic acid  (5).  On  heating  strongly,  the  disiUphonic  acid 
is  changed  into  the  monosulphonic  acid  (3),  decomposition 
taking  place  and  sulphurous  acid  escaping. — A.  L. 


Synthesis  of  liosanilines  from  Aromatic  Amities  by  the 
Action  of  Substances  yielding  Halogens.  O.  lliihlhauser. 
Dingl.  Polyt.  J.  272,  376—382. 

After  discussing  the  cases  in  which  mixtures  of  different 
aromatic  amines  are  capable  of  yielding  rosanilines,  having 
regard  to  the  constitution  of  the  former,  the  author  gives 
various  tables  showing  the  action  of  halogens,  metallic  and 
metalloid  halogen  compounds,  and  bodies  producing  halogens 
as  dehydrating  agents  in  the  formation  of  these  dyes.  The 
tables,  which  are  too  extensive  to  be  reproduced  here,  show 
the  case  in  which  any  one  of  these  dehydrating  agents  acts 
on  a  given  mixture  of  different  amines  with  production  of 
rosanilines. 

As  regards  the  metallic  chlorides  their  action  often  consists 
in  giving  up  part  of  their  chlorine.  Thus  SnCl^  becomes 
SnCln,  and  CuCU  becomes  CuC'l.  In  the  class  of  metalloid 
halogen  compounds  suitable  for  the  above  purposes,  carbon 
hexachloride  is  the  most  important,  C.,Cl4  aud  C'HClj  being 
also  used.  Again,  mixtures  of  hydrochloric  acid  with  weak 
oxidising  agents,  e.g.,  ferricyanide,  ferric  oxide,  &c.  are 
suitable ;  here,  of  course,  it  is  the  halogen  set  at  liberty 
which  acts  as  the  condensing  medium. 

An  explanation  is  given  of  the  manner  in  which  halogen- 
carriers  effect  condensations.  FeiTous  chloride,  which  is 
pre-eminently  suited  for  these  purposes,  is  said  to  geuerate 
chlorine  in  presence  of  HCl  and  nitrobenzene;  fenic 
chloride  is  formed  which  yields  part  of  its  chlorine  to  the 
aromatic  base,   and  this   process    is  repeated  so    long   as 


nitrobenzene  remains  in  the  mixtiu-e.  Finally,  the  author 
illustrates  by  means  of  several  equations  the  changes  which 
he  believes  to  take  place  in  the  above  processes.  Thus,  in 
the  formation  of  pararosaniline  he  formulates  the  followiug 
phases — 

CH3C6H4XH,,  +  3  SuClj  =  CCl3(C6H4XH.,)  +  3  SuCL, 

+  3  HCl 

CCIjCsHjXH,  +  C6H5XH0  = 

CCl(C6H^XH2)CeHjXH,,Cl  +  HCl 


CCI(Cf,H4XH2)C6HjNH,CI  +  C5H5XH.  = 


C(C6H4XH2).;C6H4XH2G1 


—A.  K. 


PATENTS. 


The  Manvfactnre  of  Diethylmercaptol  and  of  a  Sulphotte 
therefrom.  T.  J.  Johnson,  London.  From  The  Farben- 
fabrik  vorm.  F.  Baver  and  Co.,  Elberfeld,  Germany. 
Eng.  Pat.  12,563,  August  31,  1888.     id. 

The  patent  describes  the  production  of  diethylsulphoue 
diethylmethane  by  oxidising  the  product  obtained  by  con- 
densing diethylketone  with  ethylinercaptan  by  means  of 
hydrochloric  or  sulphuric  acid.  14  kilos,  of  ethylmercaptan 
and  10  kilos,  of  diethylketone  are  saturated  with  dry  hydro- 
chloric acid  gas,  the  mixture  being  cooled  by  water  or  ice. 
The  formation  of  the  mercaptol  is  completed  in  a  few  hours. 
On  the  addition  of  water  it  separates  as  an  oil  aud  is  purified 
by  washing  with  sodium  hydrate,  drying  with  calcium 
chloride  and  rectification  in  vacuo.  It  boils  at  225^ — 230°  C. 
and  possesses  a  strong  odour.  To  convert  it  into  the 
sulphone,  1  kilo,  is  dissolved  in  50  kilos,  of  water  aud  a 
solution  containing  4  kilos,  of  permanganate,  1  kilo,  of 
concentrated  sidphuric  acid,  aud  80  kilos,  of  water,  is  slowly 
added.  The  oxidation  is  complete  when  the  solution  be 
comes  colourless.  The  filtrate  on  evaporation  yields  the 
diethylsulphone  diethylmethane  in  the  form  of  silvery 
scales,  melting  at  87° — 89'  C.  The  product  is  tasteless  and 
odourless,  slightlj'  soluble  in  cold  water,  but  readily  soluble 
iu  hot  water,  ether,  alcohol,  and  similar  solvents. — T.  A.  I/. 


Improvements  in  the  Manufacture  of  Colouring  Matters. 
O.  Imi-ay,  London.  From  G.  C.  Zimmer,  ilannheim, 
Germany.     Eng.  Pat.  13,798,  September  24,  1888.     6d. 

PHEXYL-/3-XAi"HTHYLAMiNE  mouosulphonic  Bcid  (Merz  and 
Weith,  Ber.  13,  1300),  when  combined  with  tetrazo-diphenyl 
or  tetrazo-ditolyl,  yields  colouring  matters  which  dye  un- 
mordanted  cotton  blue  shades  of  red.  The  operation  is 
effected  in  two  stages.  One  molecule  of  the  tetrazo  salt 
is  combined  with  one  molecule  of  the  monosulphonic  acid 
above  mentioned,  forming  an  insoluble  compoimd.  This 
is  then  combined  either  with  a  second  molecule  of  the 
sulphonic  acid  or  with  a  phenol  or  amine  or  with  their 
sulphonic  or  carbo.Mlic  acids.  The  following  are  some 
examples  given.  28  kilos,  of  benzidine  sulphate  are 
diazotised  in  600  litres  of  water  with  14  kilos,  of  sodium 
nitrite  and  40  kilos,  of  hydrochloric  acid.  This  solution 
is  then  poured  into  600  litres  of  water  containing  32  kilos, 
of  phenyl-5-naphthylamine  sodium  sulphonate  and  35  kilos, 
of  sodium  acetate.  The  brown  inteiTuediate  product  thus 
formed  is  added  to  26  kilos,  of  sodium  naphthionate  and 
10  kilos,  of  sodiimi  carbonate  dissolved  in  900  litres  of 
water.  The  whole  is  then  agitated  for  12  hours,  boiled, 
filtered,  and  the  colouring  matter  salted  out.  It  dyes 
cotton  a  bluish-red.  By  substituting  31  kilos,  of  tolidine 
sulphate  for  the  benzidine,  a  much  bluer  colour  is  produced. 
A  bluish-violet  colouring  matter  is  formed  by  reacting  with 
the  intemiediate  eom]iound  describrd  above  on  )3-naphthol 
disulphonic  acid  (1!  salt)  iu  an  alkaline  .solution,  and  a 
still  bluer  colouring  matter  is  obtained  by  employing 
o-uaphthol-o-sulphonic  acid  in  place  of  the  K  salt. — T.  A.  L. 


Aug.3i.i889j       THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


611 


Improremeiits  in  ami  reliitiny  In  (^oloiiriny  Mallfis. 
II.  H.  I.i-i^li,  London.  From  If.  (t.  Williams,  .Mbanv, 
Xi'W  Voik,  I'.S.A.  Kn;;.  I'lit.  4 j«j,  March  Ij,  lH«y.  (U. 
OXK  moWuiilo  of  i>  U'tni/.o  c'om|>oiinil  of  (lii>ln'iiyl,  dilolvl, 
•li.wlvl,  stilliiiu',  ttuorini',  naphllKiKnr,  or  their  snlplumic 
acids,  is  coinhinctl  with  one  niolccuic  i)f  one  of  tlu'  present 
known  sulphonic  acids  of  naphthvlamine,  anil  the  intcr- 
luiHlialc  compound  tlms  formed  is  combined  with  one 
molecule  of  an  alkylised  orcinol  or  its  sul]>honic  acid,  or 
witli  one  molecule  of  the  ]irodnct  which  is  formed  hy 
co«)hinintj  orcin(tl  with  so<lium  chloride  (Watts,  \'I.,  HS5  ; 
Dv  Luynes, /.cits,  fiir  Cliemie.  [•_'],  IV.,  70H)-  This  com- 
pound is  fornieil  hy  satiiratin";  a  ."j  jht  cent,  solution  of 
OK'iuol  with  salt,  slifjhtly  acidulating  it  with  hyilrochlorie 
aciil  and  boiling  the  solution  until  it  shows  a  j^rei-n 
liuoreseence  on  tin-  addition  of  soda.  The  solution  is 
tiltercd  from  tar  and  is  ready  for  use.  The  derivatives 
of  orcinol  employed  arc  tlie  mono-,  di-,  or  tri-methyl, 
I'thyl,  amyl,  or  acetyl  orcinols.  The  method  of  workinj; 
is  similar  to  that  usually  employed,  and  the  colouring 
matters  prtxluccd  belon;;  to  the  t'onpi  red  and  bcnzo- 
juirpuriiie  class. — T.  A.  h. 


The  Production  of  A:n-('tiUturinij  Mitttcva  from  Ditimido- 
dibenzijlbenzidinv ituil  Diamidodilwnzijllolidinc.  A.  liang, 
Leeds.  From  Dahl  and  Co.,  Barmen,  Germany.  Eng. 
I'at.  75S7,  May  7,  ISH'J.  ■!(/. 
DlAMlIxnnuKNZvi.nENZIDiNK  aial  dianiidodllH'n/yltoliditie 
yield  tctra/.o  derivatives  by  the  action  ui  nitrous  acid.  Wlun 
these  are  cond)inc<l  w  ith  naphthionic  aciil  or  with  ;3-iiaphtli\  1- 
amine-S-sulphonic  aeiil,  bluish-red  dyesluffs  ari'  produced, 
with  /S-naphthylaniine-fl-sulphoiiic  aciil  an  orange  dyestnlV, 
and  with  a  uiixturi-  of  tin-  latter  and  naphlhionic  acitl  a 
scarlet  is  formed.  \'Z"1  kilos,  of  diaiuidodil)en/.}itolidiiie 
are  diazotised  with  (Ut  kilos,  of  hydroeldorie  acid  and 
1-1  kilos,  of  sodium  nitrite,  and  slowly  added  to  a  solution 
of  21 '4  kilos,  of  sodium  naphthionate  and  40  kilos,  of 
sodium  acetate.  The  formation  of  the  intermediate  com- 
pound takes  about  one  hour  and  at  the  end  of  tliis  time 
H  solution  of  24-4  kilos,  of  sodium  i8-iiaphtliylamine 
/3-sulphoiuite  is  run  in  and  the  mixture  allowed  to  stand 
eiffht  days,  (hiring'  which  time  it  must  he  freiiuentlv  stirred. 
The  lui.xture  is  then  neutralised  with  soda  and  tlie 
colouring  matter  salted  out,  filter-pressed  and  dried. 

— T.  A.  L. 

The  Production  of  Pnrunitrobenzi/hulpho  Acid  and  alxn 
Azo-('olourin(/  Mutters  from  the  Amidobenzijlsidpho 
Acid  correspundinij  to  this  iS'itro-Conipoitnd.  A.  ISani;, 
Leeds.  From  Uahl  and  Co.,  liarmen,  Germany.  Kng. 
Put.  7JH8,  ."May  7,  1HH9.  4(/. 
If  ;)-nitrohenzylehloride  he  hi'atcd  with  neutral  sodium 
sulphite  it  is  converted  into  /j-nitrobenzylsulphoiiic  acid. 
17' I  kilos,  of  ^-nilrobenzylcliloride  ami  2j'5  kilos,  of 
sodium  sulphite  are  heated  for  two  days  with  30  kilos. 
of  water  in  an  enamelled  boiler  provided  ivith  a  reflu.\ 
condenser.  At  the  end  of  this  time  a  yellowish  solution 
results,  which  on  coolinj;  deposits  crystals  of  sodium  nitro- 
benzylsulplionate.  This  is  purified  by  reerystallisatioii  iiiid 
yieUls  on  reduction  the  correspiuidinj^  aniido-compouiid, 
which  hitherto  has  not  been  used  for  the  iiroilueticm  of 
dyestuffs.  It  combines  with  tctrazo  salts,  forming  dye- 
stuffs  whose  dye-baths  are  exhausted  liy  unmordanted 
cotton.  Various  combinations  can  he  made,  of  which  the 
following  is  an  example.  18 '4  kilos,  of  benzidine  or  an 
equivalent  anuanit  of  tolidine,  dianiidostilbene,  or  diamido- 
stilbene  sul]dH)nic  acid  arc  diazotised  with  GU  kilos,  of 
hydrochloric  acid  and  14  kilos,  of  sodium  nitrite  and  added 
to  a  solution  of  />-amidohcnzylsul]ihonate  of  sodium  and 
14  kilos,  of  .sodium  acetate.  To  this  intermediate  produi't 
is  then  added  a  solution  containing  i;4  (1  kilos,  of  .sodium 
naphthionate  and  the  mixture  is  allowed  to  stand  eight 
days,  then  neutralised  with  soda  and  the  dyestuff  precipi- 
tated with  salt,  tiltcr-pressed  and  <lriefl.  The  same 
compound  may  also  hi-  fonnid  by  condiining  the  tctrazo 
derivative  first  with  naphthionic  acid  and  afterwards  with 
p  amidobeuzylsulphouic  acid. — T.  A.  L. 


V.-TEXTILES :  COTTON.  WOOL,  SILK,  Etc. 

I'ATIvXT. 

Improvements  in  Treatment  (f  Sisai  Hemp  and  Analoi/ons 
I'ibrcs  for  Tertile  Purposes.  A.  W.  Montgomery,  jsew 
York,  U.S.A.     Kng.  Pat.  5.')82,  April  2,  1889.     6(/. 

Thk  inventor  claims  "cleaning  sisal  and  analogous  fibres 
and  preparing  the  same  for  spinning  after  the  ultimate 
fibres  have  been  separated  from  each  other,  and  the 
preliminary  cleaning  clTccted,  which  consists  in  combing 
or  heckling  said  fibres  to  remove  the  remaining  foreign 
adhering  matter  before  oil  has  been  applied  thereto  and  of 
subsequently  oiling  said  fibri'."  Ily  tliis  means  a  saving 
of  oil  is  effected  and  an  improved  qualitv  of  fibre  is  ohtaineil. 

— K.  J.  IS. 


VL-DYEING,  CALICO  PRINTING.  PAPER 
STAINING.  AND  BLEACHING. 

Dyed  Artificial  Silk  from  Pi/ro.rt/lin.     H.  Koechlin.     Soc. 
Ind.  de  MuUiouse  Sitzuugsher.  May  8  and  22,  1889. 

.\  svMi'i.K  of  the  lU'W  artificial  silk  (this  .lournal,  1889, 
')'Mi)  dyed  witii  rllodainilie  was  exililiited.  It  possessed 
more  gloss  ami  beauty  than  silk.  The  new  textile  fibre 
is  nuide  in  Lyons  by  a  patented  process  ((Jcr.  Pat.  38,  :i(;8). 
.Vccording  to  Ivocchlin's  dcscri[)tion  the  solution  of  pyro- 
xylin is  pressed  through  narrow  aperftu'es  of  the  diameter 
of  silk  threads,  and  the  fibres  are  then  agitated  in  water,  by 
which  a  kind  of  eoagidatiou  is  etTectcil.  The  material  is 
then  partially  denitrateil.  It  possesses  the  same  lustre  as 
silk,  but  is  stated  by  Koechlin  to  show  a  less  degree  of 
tenacity. — W.  (S. 


Notes  on  Lead  in  iVater.     C.  Uawson.     .1.  Soc.  Dyers 
and  Colourists,  5,  58 — (Jl. 

.V  SKKIKS  of  dy'cing  experiments  were  nuule  on  wool  with 
a  few  of  the  brighter  coal-tar  colours  and  on  indigo,  with  a 
view  of  ascertaining  the  effect  of  small  iiuantifies  of  lead  in 
the  water  used.  For  further  details  of  the  experiments  sec 
page  C38. 


Observations  relatiny  to  Indiyo  Dyeing  by  the  Hydro- 
snlphitc  Process.  1).  Dawson.  J.  Soc.  Dyers  and 
Colouri.sts,  5,  93 — 98. 

Thk  author  advocates  an  analytical  examiuation  of  the 
ingredients  for  making  up  a  hydrosulphite  vat,  in  order  to 
attain  to  greater  certainty  in  the  results.  He  finds  that 
only  free  sulphurous  acid  will  react  with  zinc  to  produce 
hydrosidphite,  and  conscipienfly  an  eijuivalent  of  sulphuric 
acid  should  be  useil  along  with  sodium  bisulphite  in  order 
to  liberate  all  the  sulphurous  acid.  l'"or  the  estimation  of 
the  |reducing  [tower  of  a  hydrosidphite  solution  the  prefer- 
ence is  given  to  titration  w^ith  a  solution  of  sulphiudigotio 
acid.  The  acidity  of  the  sodium  bisulphite  solution  is 
ascertained  by  the  quantity  of  carbonic  acid  evolved  ou 
treatment  with  sodium  bicarbonate,  and  the  total  sulphurous 
acid  present  is  estimated  hy  titration  with  biclu'omate 
solution. 

In  the  discussion  following  the  reading  of  the  paper,  it 
was  pointed  out  that  the  shade  of  colour  given  by  the 
hydrosulphite  vat  differs  from  that  given  hy  the  woad  vat 
or  the  ferrous  sulphate  \'at,  and  that  this  difference  results 
from  the  destruction  of  the  red  constituent  of  ordinary 
indigo  by  the  action  of  the  hydrosulphite  vat;  but  the 
hydrosulphite  method  ofl'ers  advantages,  such  as  ease  of 
numipnlation  ami  a  greater  exhaustion  of  the  bath,  by 
which  it  is  able  to  supersede  the  old  processes  in  nutny 
cases.  An  alternative  method  of  e.xamiuiug  .sodium  bisul- 
phite, and  one  which  is  capable  of  very  uccunite  results,  is 
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to  titrate  mth  standard  solutions  of  acid  and  alkali,  usinj; 
on  the  one  Land  methj'l  orange  as  indicator,  and  on  the 
otiier  ]ihenolphthalein.  "  With  methyl  orange  as  indicator 
bisulphite  of  soda  is  the  neutral  salt,  hut  with  phenol- 
plithalein  it  is  normal  sulphite  of  soda." — G.  H.  B. 


"  Aiitimomj    Salt  "    ax   a    Substitute  for    Tartar-Emetic. 
D.  Paterson.     .1.  Soc.  Dyers  and  Colovirists,  5,  V8 — 79. 

This  salt,  possessing  the  com])osition  SbF,  +  (NH.,)2804, 
is  one  of  the  new  group  of  antlmony-Huoride  double  salts 
discovered  bv  E.  de  Haen  (see  this  .Jourual,  1887,  727; 
1888,206,  267,  .i6C,  624,841).  There  are  two  groups  of 
crystallised  combinations,  the  constitution  of  which  will 
be  understood  from  the  formulae  ; — ■ 

Chlnridr  Group — 

ShF3,  KCI. 

SIJF3,  NaCl. 

SbF,,  NH.Cl 
Sulphate  Group — 

.SbFj,  KzSO,. 

SbP3,  NajSO,. 

SbF,,  (NHJjSO,. 

The  last  mentioned  salt  is  the  one  employed,  as  it  possesses 
greater  advantages  for  dyeing  and  printing  purposes  than 
any  of  the  others,  and  is  now  being  extensively^  used  as  a 
substitute  for  tartar-emetic  or  oxalate  of  antimony.  It  is 
very  poisonous  and  must  be  ke])t  in  wooden  or  clean  copper 
vessels,  as  it  attacks  earthenware  or  glass.  The  goods  are 
mordanted  with  sumac,  gall  nuts,  or  tannic  acid  as  with 
tartar-emetic,  then  they  are  passed  through  the  solution  of 
the  salt;  for  1  kilo,  of  tartar-emetic  only  0-9  kilo,  of 
antimony  salt  is  used,  and  for  1  kilo,  of  antimony  oxalate 
only  0'. 5  kilo,  of  antimon}-  salt  is  required.  For  experi- 
mental dyeing,  40  grains  (s/c)  of  antimony  salt  and  10  grains 
of  soda  crystals  to  the  litre  of  water  are  sufficient.  More 
brilliant  colours  are  obtained  by  the  use  of  the  new 
substance,  and  its  ready  solubility  is  advantageous.  Com- 
pared with  tartar-emetic  its  use  effects  a  saving  of  48  per 
cent.— G.  H.  B. 

Industrial  Position  of  Hydrogen  Peroxide.   C'.  F.  Gohring. 
Chem.  Zeit.  13,  560—561. 

Hydrogen  peroxide  is  now  employed  for  bleaching  silk, 
feathers,  hair,  ivory,  bones,  bristles,  &c.,  and  will  doubtless 
soon  be  used  for  bleaching  wool,  and,  if  it  was  cheaper,  even 
cotton. 

For  bleaching  delicate  materials,  such  as  wool,  feathers, 
&c.,  it  should  not  be  too  strong;  a  solution  of  1  in  10  is 
strong  enough,  and  a  bleacliing  vat  of  this  solution  may  be 
used  for  quite  a  long  time  if  the  strength  be  kept  up  by 
fresh  additions  of  hydrogen  peroxide.  Tlie  purer  the 
peroxide  is  the  better  it  will  work,  and  care  should  be  taken 
to  avoid  the  presence  of  things  which  decompose  it  and,  of 
course,  render  it  useless,  such  as  metals,  even  a  nail,  iron 
rust,  &e.  The  strength  of  a  solution  is  very^  easily  estimated 
by  titration  with  permanganate.  As  a  general  disinfectant 
it  is  not  convenient,  but  is  suitable  for  distribution  as  spray 
in  sick  rooms. — I).  A.  L. 


Vijewoods  and  E.rtracts;  their  Use  and  Abuse.    L.  Bruehl. 
Textile  Colourist,  1889,  No.  114  et  seq. 

An  industry  of  no  small  dimensions  has  been  developed  in 
the  course  of  the  past  20  years,  the  object  of  which  is  to 
extract  the  important  active  substances  contained  in  the 
dyewoods,  and  thus  to  reduce  the  latter  to  a  more 
convenient  form.  Owing  to  their  easier  application, 
the  dj'ewood  extracts  have  gradually'  gained  numerous 
friends,  and  their  employment  has  increased  accordingly. 
Paradoxical  as  it  may  seem,  a  distinct  line  of  deniarcation 
cannot  be  drawn  between  the  dyewood  extracts  and  the  tan- 
ning extracts,  since  many  tanning  materials  are  at  the  same 
time  dyestuffs  used  in  dyeing  and  printing,  such  as  quer- 
citron, sumac,  and  catechu.  The  ])ropcrty  of  the  tannic 
acids  to  give  coloured  precipitates  mth  metallic  oxides,  and, 
on  the  other  hand,  to  precipitate  artificial  dj'cstuffs,  either 
alone  or  in  their  combinations  as  metallic  tannates,  and  thus 


to  act  as  simple  or  compound  mordants,  has  caused  them  to 
be  introduced  into  the  dyeing  and  printing  industries. 

Since  the  value  of  such  tainiing  and  dyeing  materials 
depends  upon  the  quantity  and  qiuility  of  the  tannic  acids 
contained  in  them,  it  is  important  for  the  practical  man  to 
know  the  pi'operties  of  these  tannins.  But  it  is  to  be  regretted 
that  science  has  not  yet  advanced  far  enough  to  speak  with 
accurate  knowledge  of  the  tannic  acids.  Contradictory 
opinions  are  universally  maintained.  Tannic  acid  itself  never 
serves  for  the  manufacture  of  leather,  because  it  is  no 
tanning  substance  at  all,  being  capable  of  forming  simili- 
leatlier  products,  but  not  real  leather.  The  employment  of 
tannic  acid  is  reserved  for  the  dyeing  and  printing  industries, 
together  with  some  others. 

Tannic  acid  has  thus  far  onl}"  been  manufactui-ed  from  nut- 
galls.  The  value  of  tanning  materials  and  of  some  dyeing 
substances  being  determined  by  the  quantity  of  tannic  acid 
contained  therein,  and  the  tannic  acid  of  nvit-galls  (actual 
percentage  of  tannin)  being  accepted  as  a  standard,  it  is 
evidently  of  importance  to  exactly  know  the  constitution  of 
tannic  acid.  But  on  this  point  the  opinions  of  chemists  are 
widely  divergent.  If  we  compare  all  the  literature  published 
on  tannin  matters,  we  come  linally  to  the  conclusion  that 
there  must  be  :ery  different  kinds  of  tannin.  Whether 
the  behaviour  of  all  these  tannins  towards  metallic 
salts,  glue,  animal  skins,  permanganate  of  potash,  &e.  be 
the  same,  we  do  not  know  whether  the  densities  or  the 
aqueous  solutions  of  these  tannins  correspond  or  not.  It 
can  only  be  said  that  as  long  as  "  tannin  "  can  onlj-  be 
understood  as  a  collective  name,  it  is  absolutely  inadmissible 
to  take  "chemically  pure  tannic  acid"  for  the  starting  point 
if  for  the  determination  of  tlie  quantify  of  tannin  in  dyeing 
and  tanning  materials. 

The  high  percentage  of  so-called  active  tannin  cannot 
always  be  a  gauge  for  the  value  of  an  extract  or  dyeing 
material. 

The  author  di\idcs  the  dyewoods  into  two  groups,  viz., 
(n),  such  as  are  princiiially  useful  on  account  of  the  colour- 
ing matters  contained  in  them;  (i),  such  as  are  used  on 
account  of  their  tannin  as  well  as  their  colouring  matter. 
To  the  former  belong  logwood,  brazilwood,  fustic,  &c. ;  to 
the  latter,  quercitron  and  sumac. 

Logwood. 

In  text-books,  even  such  as  have  been  published  by 
prominent  authorities,  as  well  as  in  the  practice,  we  often 
find  the  statement  made  that  the  name  of  the  wood  is  at 
once  the  criterion  of  its  value,  and  thus  the  brands  San 
Domingo,  Yucatan,  Monte  Christo,  and  Laguna  are  generally 
considered  the  best,  and  the  others  are  described  as  of 
inferior  value.  The  author  found  this  not  to  be  a  correct 
proceeding,  as  shown  in  the  following  table  : — ■ 


Name  and  Mark 
of  Woods. 


Per- 
centage 
of  Water, 


Per- 
centage 
of  Ashes. 


Per- 
centage 
of  Yield 

of 
Extract. 


Per- 

centafije 
of  Com- 
bustible 
Matter. 


Yucatan  logwood 

Laguna  logwood' 

Domingo  logwood 

Monte  Christo  logwood, 

18S1 

Monte  Christo  logwood, 

1887 

Fort    Liberte    logwood, 

1886—87 

Fort    Libert(5    logwood, 

1887 

Fort    Liberte    logwood, 

1885— SO 

Fort    Liberte     logwood. 

J. B.,  1887 

Yucatan  logwood,  E.J... 
Domingo  logwood,  D. . . . 

Jamaica  wood 

Jamaica  wood 

Jamaica  wood  roots  . . . . 


13-00 

1-09 

20-20 

12-38 

0-96 

21-00 

13-19 

1-88 

14-02 

13-20 

2-91 

18-75 

14-70 

1-03 

14-00 

13-10 

0-82 

20-33 

10-12 

0-88 

16-00 

12-11 

2-03 

17-45 

11-84 

1-03 

18-00 

14-51 

1-20 

17-34 

13-71 

2-14 

19-30 

14-10 

1-14 

18-70 

12-10 

1-30 

18  00 

15-30 

2-30 

10-70 

85-71 
65-66 
70-73 
65-11 
70-27 
05-75 
73-00 
68-41 
69-13 
66-93 
61-85 
60-06 
OS-dO 
71-70 
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The  value  of  n  ilycwoorl  depends  upon  the  c{uaiitliv  <if 
e<>Ioiirin>;    niattt-i'  (-oiitaiiii'il   in  tlu*  \\ikk1.      <  )i-tliiiariU ,    tin- 
iiiaiiiifa>.'tui'er  lit'  extnu-ls   lakes   llaviilil   (if  extiait  as   the 
paii^e  of  value  of  !he  wixid,  and  the  same  opinioii    prevails 
in   the    aiudvses  iif    sex'enil    eheinists,    and    with   niinierons 
d_vei>,  who  boil  out   their  Ixinjiht  wood,  ami  judjre   it   liv  the 
specitio  gravity  of  their  deeoetions.     This   hirfrelv  adopted 
opinion   seems   the  more  peeidiar,  as   there   is  an  essay  of 
Chevn-nl's   extant    sinee    IMK),    slmwiiif;    that    the  yield  of 
extniet    from   the  wood   is   ii(»t    ideittieal   with   its  tinetorial 
value.     Uesides     \'arial>l<-     tpiantities    of    eolourin^    matter, 
there   are    also    orj.'anie     and    mineral    sulistam-es     variahh 
prese'ut  in  lo»;wood.      It   follows   from   this  that   these  sid)- 
stanees    are    present    in     the    extriiets    obtained    and    thus 
inerease     the     quantity    but     not    the     tinetorial    value    of 
the    latter.     The    eolouring    matter  of  logwood  is  present  : 
first,   in     an     oxidised     state ;    seeond,    as     luematein    and 
ha-nuitoxvlin;   third,    as    glueoside.      The    oxidised    portioji 
is  proUueed  by  the  alteration  of   the  wood  in  the  air,  wliieh 
causes    the    dark     e<dourlng    of     the    woods    ami    of     the 
decoctions.    This  oxidation  may  ha\e  proeeedid  n»ire  or  less 
far;  frtnn  some  w'00<i  deeoet ions  eonimon  salt  precipitates  a 
resinous  black  substance,  whilst  with  other  decoctions  the  pre- 
cipitates are  oidy  of  a  light  brick  red  colour,     'i'his  oxidation 
of    the  dyewooil  in  the  air  extends  not  oidy  to  the  trans- 
formation of  luematein  and  lucnuiloxylin  into  higher  grades 
of  oxidation,  but  to  the  glueosides  also,  wliieli  are  tlureby 
partly  converted  into  liicmatoxylin  and  ha-inalein  and  the 
higher  grades  of  oxidation,  and  thus  lirsl  assume  the  colour- 
ing character  of  a  dyestuff.     In  estimating  the  (piality  of  a 
wood,  the  oidy  rational  way  is  to  take  the  actual  ipiantity  of 
colouring  matter   present    into    consideration,  and    not  the 
total    extract.     This    basis    of    valuation,    however,    is    not 
adopteil  by  all  manufacturers  of  extract  and  nnnierous  dyers 
for  want  of  knowledge.     The  author  found  that  the  so-called 
low  grades  of  logwood  (such  as  those  from  .lamaiea)  arc 
sometimes  worth  more  than  prime  San  Domingo  and  Jlonte 
Christo  logwoods,  and  that  even  with  equal  vields  of  extract, 
one  wood  may  have  a  greater  tinctorial  value  than  iinother. 
It  is  advisable,  therefore,  for  the  dyer,  as  well  as  for  anv 
consumer  of  logwood,  to  examine  the    article   ofl'ered   and 
not  to  allow  himself  to  be  deceived  by  high-sounding  names. 
In   order   to  determine  the   tinctorial   value  of  the   extracts 
obtained  from   ^•arious   classes  of    wood,    the  author  made  " 
comparative   dye   trials,  and  found   that   a   high   \  ield  docs 
not    correspond    to    a   high  tinctorial  value.       He    digested 
the  extracts  obtained,  with  ether,  then  with  alcohol,   took 
up  the  remaining  insoluble  residue   with   water,  and   madi' 
dyeing  experiments  with  each  extract.     He  thus  found  that 
the  alcoholic  and    ethereal  extracts  were  rich  in  eoloiu'ing 
matter,  while  the  residue  taken  up  by  water  was  the  poorest, 
while  that   no  more  colouring  matti-r  eould   be   detected  in 
it   by  the    most    delicate    reagents,   and   that    it    principidly 
consisted  of  mineral  eomponnds,  sugars,   and  otlier  organic 
— non-colouring — substances. 

Table  II. 


Name  and  Stark  of 
Woods. 

Alcoholic 
Kxtract. 

Ethereal 
K.vtract. 

Kesidue 

Yield  of 
Extract. 

Yucatan  logwood 

Per  Cent. 
37 -lU 

Per  Cent. 
60-12 

Per  Cent. 
2-12 

Per  Cent. 
20-20 

Lo^na  lo^vood 

47-iiJ 

61-37 

0-(58 

21-00 

Domingo  logwood  

53 -.17 

41-95 

1-58 

11-02 

Dominfco  logwood,  O 

50-32 

43-81 

5-81 

19-30 

Monte  Christo  lonwood, 
18»t 

Monte  Christo  logwood, 
1887 

Fort    Liberty     logwood. 

«0-32 

51-10 

51-n 

■17-92 
.•)5-17 
31-81 

32-00 
31-72 
41-89 
60-00 
69-72 
59-24 

7-78 
11-18 
4-0O 
2-18 
5-21 
6-95 

18-75 
14-00 

Fort    Litjerttj    logwood, 
1887 

Fort    Libert*;     logwood, 
1885—88 

Fort    Liljerte     lotjww.d, 
J.B.,1*.'<7 

17-46 
13-00 

Yucatan  logwoo<l,  E.J. . , 

38-51 

68-31 

3-15 

17-34 

Jamaica  wood 

50-60 

43-20 

0-30 

18-70 

Jamaica  wood 

60-71 

43-05 

6-21 

18-00 

Jamaica  root.wuod 

30-12 

62-99 

16-89 

10-70 

The  (lyi'injj  cxporiinciits  witli  two  bramls  of  San  DcMnin^o 
woihI  (wltli  'J8"-I'J  pir  ocrit.  <)t"  i-nlmirinji  inattt-r  and  1-1  ih,t 
cent,  yield,  and  with  114 -l;!  lur  ernt.nl'  rolnuiin^  matter, 
and  iy*80  per  cent,  yield)  sliowed  that  tlu'  litand  witii  It 
per  eent.  yiehl  pave  mure  favouralile  results  than  tliat 
with  iy*;iO  i)er  eent.  yield.  The  two  hraiids  of  .laniaica 
wDod  are  nearly  equid  in  yield  and  resithie,  us  well  as  in 
the  dyeinji  result,  wliile  Jamaiea  root-wood  is  mueh  weaker, 
even  when  a  (|uantity  of  wood  eorrespondinj;  with  the 
extraet  yiehl  is  taken  for  dyein;^'  (instead  of  .">  j^rms.  of 
wood,  8*7  ^rms.  of  root-wood);  the  intensity  of  the  tlye 
oidy  up]n"oaehes  the  shade  jirodueed  hy  o  ^rms,  of  Jamaiea 
wood  when  1-1  fjjrms.  of  root-wood  are  employe<i.  If  we 
ealenlate  the  qimntity  of  wood  of  equal  dyein;:'  power 
aeeortling  to  the  amount  of  insoluble  resithie,  usin;;  ;"i  ^n-ms. 
of  Jamaiea  wood,  the  ealeulation  for  root-w<iod  will  «;ive 
the  figure  l;j*j.)  j;rms.,  wliieh  eomes  very  near  the  value 
aseertaineil  praetieally  at  any  rate,  nearer  than  the  tijrure 
!S'7  p'ms.  as  ealeulated  from  the  yield  of  extraet. 

Another  error  eonstanlly  oeeurrin^^  in  valuations  of  wood 
is  that  (tf  taking  the  samples  inaeeurately.  The  samples 
presented  to  the  ehemist  or  dyer  hy  the  aj,a'nts  or  lU-alors 
are  mostly  insutheient  in  <pnintity,  and  therefore  unsuitable 
for  aseertaiinn<;  the  aetual  value  of  the  wood. 

The  author  took  from  a  lot  of  Fort  Liberte  lo^wottd 
10  saiuples  of  about  1  kilo,  each,  had  them  eliipped.  autl 
determined  their  extraet  yields  as  follow  : — 


,.    ;    „. 

III. 

.V. 

V. 

Per  Cent. 
21-S 

Per  Cent. 
14-36 

Per  Cent. 
18-7 

Per  Cent. 
18-4 

Per  Cent. 
16-1 

VI.        '        VII. 

VIII.               IX.                  X. 

Per  Cent.       Per  Cent. 
19-8                 11-4 

Per  Cent. 
10-16 

Per  Cent.   1     Per  Cent. 
15-9                12-75 

giving  au  average  yield  of  1 5  -  88  per  cent,  of  extract.  A  sample 
of  about  1  kilo,  taken  from  a  mass  of  about  20,0(1U  kilos, 
of  this  cargo  of  wood  (after  chipping)  gave  a  yield  of  IS-.'! 
per  cent,  of  extract ;  that  is,  much  better  than  the  aveiage 
of  the  10  samples  of  wood.  On  working  up  this  wood  on 
the  large  scale,  the  yield  of  extract  was  about  18  per  eent. 
It  is  advisable,  therefore,  never  to  buv'  the  supply  on  the 
strength  of  small  samples,  but  always  to  judge  the  value  of  a 
wood  according  to  the  results  obtained  w  ith  a  sample  of  at 
least  100  kilos.  For  the  dyer,  to  whom  the  woods  are  almost 
exclusively  offered  in  a  chipped  condition,  the  valuation  by 
means  of  a  small  lot  of  about  100  kilos,  is  prettv  sure  ; 
the  consumer,  however,  who  must  buy  the  wood  in  the  log, 
cannot  be  too  cautious.  The  dyer  is  also  often  offered 
so-called  oxidised  or  fermented  dyewoods  for  sale,  the 
price  of  such  woods  generally  being  somewhat  higher  than 
that  of  unfermented  wood. 

The  fermentation  or  oxidation  of  the  wood  has  for  its 
object  the  transformation  of  the  colouring  matters  of  lower 
degrees  of  oxidation  contained  in  logwood — such  as  hiema- 
toxylin  and  the  glueosides — into  bodies  of  higher  degrees 
of  oxidation — such  as  h;ematein,  &c.  For  this  purpose 
the  dyewoods  are  reduced  to  small  fragments,  chijjped 
or  ground,  then  wetted,  and  then  exposed  to  the  action  of 
airaiul  moisture  in  heaps  of  from  i  to  1  metre  in  height.  As 
soon  as  the  reaction  begins,  heat  is  developed  in  the  interior 
of  the  heaps,  and  in  order  to  pie\cnt  over-oxidation,  fhi'y 
must  he  at  once  turned  over  with  the  shovel.  This  operation 
is  continued  for  several  weeks,  and  the  oxidation  is  con- 
sidered complete  when  the  glueosides  and  hicmatoxylin  are 
entirely  transformi-d  into  hicmatein.  This  phase  is  marked 
by  certain  external  Lippearances — such  as  a  dark  red  colotn- 
of  the  wood  after  drying,  with  a  light  beetle-green  lustre, 
and  a  wine-like  odcnn-  of  the  wet  wood.  On  boiling 
a  sample  of  this  wood  with  distilled  water,  the  decoc- 
tion must  be  dark  straw-yellow,  and  turn  claret-red 
on  the  addition  of  a  trace  of  ammonia  or  .sodium 
aluminate.  When  the  colour  strikes  into  blue,  over-oxida- 
tion  has  already  taken   place,  and  the  wood  is  of  inferior 
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value.  Accordin<r  to  Schiitzonherger  and  the  practical 
nhsi'ivation  of  Knc;lish  manufacturers,  the  oxiilation  process 
ouplit  not  to  be  continued  longer  than  6  to  8  weeks ;  for 
everv  100  kilos,  wood,  60  to  64  litres  of  water  are  to  he 
used  for  moistening.  The  value  of  6  lb.  of  lojfivoort  thus 
treated  is  equal  to  that  of  10  lb.  of  newly  chipped  wood.  In 
order  to  accelerate  the  oxidation,  chemical  reagents  are 
sometimes  dissolved  in  the  water  iised  for  moistening,  such 
as  potassium  chlorate  and  oxalic  acid,  ammonia,  soda, 
ammonium  phosphate,  urine,  potassium  chromate,  &c. 
The  action  of  these  reagents  is  tolerably  strong,  and  can 
materially  accelerate  the  oxidation,  though  at  the  cost  of 
the  quality  of  the  dyewood.  The  yield  of  extract  olitaiued 
from  such  oxidised  woods  is  always  higher  than  that  of 
unoxidised  woods,  the  shade  in  dyeing  is  deeper,  but  the 
fastness  to  washing  and  fulling,  and  resistance  of  the 
colours  to  light,  are  considerably  diminished.  By  means  of 
oxidising  experiments  executed  at  the  same  time,  and  as 
iniiformlj-  as  possible,  and  by  comparative  dye-trials  with 
the  various  products  of  oxidation,  examining  and  exposing 
the  dyed  patterns  for  two  minutes  to  the  action  of  a 
chlorine  bath  (chloride  of  lime)  at  0-05°  B.,  and  determin- 
ing the  j'ields  of  extract,  the  author  arrived  at  the  results 
shown  in  Table  III.  The  table  shows  plainly  in  what 
ratio  the  tinctorial  value  or  rather  the  extract  yield  of 
the  wood  increases  by  the  employment  of  the  oxidisers, 
but  also  the  ratio  of  decrease  in  the  fastness  of  the 
colours  obtained  to  light  and  chlorine.  While  for  a 
material  which  was  dyed  with  unoxidised  wood,  30  days 
were  required  to  completely  decolourise  it,  this  result  was 
already  obtained  in  18  days,  in  the  case  of  wood  which 
was  simply  oxidised  by  water  and  air.  The  shades  obtained 
with  oxidation  products — oxidised  by  means  of  chalk,  soda, 
and  potassium  chlorate — faded  in  ten  days,  and  showed 
little  resistance  to  chlorine.  The  poorest  results  were 
obtained  with  urine  and  potassium  chromate ;  the  latter, 
especially,  oxidised  the  wood  very  quickly,  so  that  in  8  or 
12  days  it  was  already  almost  completely  oxidised,  and  the 
dyestnif  ver}"  readily  soluble  in  water,  the  wood  thus  ob- 
tained possessing  all  the  properties  which  the  dyer  values ; 
but  the  fastness  to  light  and  chlorine  was  extremely  limited. 
Cotton  j'arn  dyed  black  with  this  wood  had  the  much- 
desired  deep  black  tone,  but,  like  the  cotton  cloth  mordanted 
with  alumina,  it  had  become  grey-yellow  after  an  exposure 
to  light  of  only  five  days.  Urine  gave  similar  results,  and 
the  same  results  were  obtained  by  oxidation  experiments 
with  ammonium  phosphate,  silicate  of  soda,  &c. 

Table  III. 


Oxidising  Agent. 


Colour 

Yield 

Resist- 

upon 

of 

ance  to 

Alumina 

Extract 

Li{?ht ; 

Mordant. 

per  Cent. 

Days. 

Chlorine. 


ITiioxidised  wood 

"Water  and  air 

0*5  per  cent,  chalk 

0*25  per  cent,  potassium 
chlorate  and  oxalic  acid 

O'l  per  cent,  potassium 
chromate 

0*25  per  cent,  soda' 

Urine 


Blue. 

10-5 

Blue. 

IT'S 

Violet 
blue. 

18--1 

;  Violet  ■) 
(.  blue.  ) 

17-5 

]  Violet. 

18-0 

Violet. 

17-fi 

Violet 
blue. 

18-0 

18 
10 


Un- 
changed. 

Altered. 

Strongly 
altered. 

Strongly 
altered. 

Dis- 
coloured. 

Strongly 
altered. 

Strongly 
altered. 


The  conclusion  to  he  di'awn  from  these  experiments 
would  be  that  a  rational  oxidation  of  the  wood  can  at  the 
best  be  effected  by  water  and  air,  while  oxidation  by  the 
agents  enumerated  is  always  effected  at  the  cost  of  the  fast- 
ness of  the  colour,  and  therefore  objectionable. 

Another  method  of  oxidation  worthy  of  notice  is  that  by 
means  of  glue.  This  method  is  based  upon  the  principle 
of   precipitating   the    tannin-like   compounds   contained   in 


logwood  by  a  solution  of  glue,  and  thus  presenting  the 
colouring  matter  jiure,  or  purified,  for  use.  Doubting  the 
efficacy  of  glue,  the  author  made  experiments  in  this 
direction,  and  had  his  doubts  confirmed.  The  compounds 
resembling  tainiin,  which  are  present  in  some  kinds  of 
logwood,  do  not  belong  to  the  series  of  substances  which  are 
precipitated  by  glue,  but  are  in  their  properties  more  similar 
to  gallic  acid,  which  is  not  precipitated  by  glue.  The 
colouring  matter  itself,  however,  has  a  considerable  affinity 
for  glue ;  it  is  attracted  by  glue,  although  only  in  small 
quantities,  mechanically  as  well  as  ehemically,  and  is 
readily  deposited  from  a  ilecoction  of  the  wood,  on  cooling, 
in  the  form  of  a  flaky  precipitate.  The  precipitation  is 
promoted  by  the  addition  of  a  few  drops  of  sulphuric  acid. 
Dyeing  experiments  with  wood  oxidised  by  glue  gave 
always  slightly  weaker  results  than  with  the  same  class  of 
wood  oxidised  by  water  and  air.  The  fastness  to  light  and 
chlorine  remained  unaltered.  This  oxidising  method  is 
therefore,  at  least,  a  waste  of  glue.  There  are  some  kinds 
of  logwood  which  contain  traces  of  a  tannin  precipitable  by 
glue,  but  the  quantity  of  this  tannin  is  so  exceedingly  small 
that  its  separation  scarcely  compensates  for  the  colouring 
matter,  which  is  at  the  same  time  precipitated  by  the  glue. 

In  non-oxidised  woods,  if  the  latter  arc  in  good  condition, 
the  highest  percentage  of  water  which  they  contain  is  15, 
while  in  freshly-oxidised  and  dried  woods  the  minimum 
figure  is  always  above  15  per  cent.,  varj'ing  between  15  and 
20  per  cent.  The  method  on  which  the  d3-er  relies  for 
examining  his  dyeing  materials  is  that  of  dyeing  patterns, 
the  cotton  piece  goods  dyer  using  prepared  pieces  of 
cotton  cloth,  the  yarn  dyer  cotton  j'arn,  and  the  wool 
dyer  woollen  piece  goods  or  yarn.  The  examination  upon 
prepared  cotton  piece  goods  is  carried  out  as  follows  : — 
In  a  water  or  oil  bath,  which  can  be  heated  by  steam  or  bj' 
gas-jets,  are  contained  therein  a  number  of  tin-lined  copper 
or  glass  beakers,  of  about  1  litre  each  capacity.  Into  tliese 
beakers  equal  quantities  of  the  wood  are  introduced,  say 
0'5  grm.,  i  to  J  litre  water  added,  and  a  swatch  of  material 
entered,  upon  which  stripes  of  alumina,  iron,  and  a  mixture 
of  these  two  mordants  have  been  printed,  or  a  strip  of 
material  treated  with  iron  mordant.  Of  such  printed 
material  a  strip  of  the  width  of  the  piece  and  10  cm.  long  is 
sufficient  for  0'3  grm.  to  0"5  grm.  of  wood  ;  an  equal  piece 
of  material  mordanted  with  acetate  of  iron  for  black  will  do, 
but  the  quantity  of  wood  must  be  regulated  accordinglj'. 
Before  entering,  the  swatches  are  moistened  with  water ; 
after  entering,  the  temperature  of  the  dye-bath  is  raised, 
whilst  briskly  stirring,  within  one  hour,  to  75"  C,  and  in 
another  15  minutes  to  the  boiling  point.  For  stripes  the 
dyeing  is  then  finished,  but  for  black  the  dyeing  is 
continued  at  the  boil  for  about  10  minutes  longer. 

The  dyed  samples  are  now  taken  out,  carefully  washed, 
and  di-ied  in  a  drying  chamber.  By  dyeing  at  the  same 
time  a  sample  w  ith  a  wood  of  known  quality  for  comparison, 
the  value  of  the  wood  to  be  tested  can  be  accurately  deter- 
mined to  1 — 2  per  cent,  by  graduating  the  quantity  of  wood. 
This  method  of  determining  the  tinctorial  value  will  in  most 
cases  be  satisfactory  for  the  cotton  dyer  as  well  as  the  wool 
dyer.  If,  however,  mordanted  material  cannot  be  had,  the 
following  method  will  give  as  satisfactory  results  : — 

Enter  20  grms.  of  cotton  yarn,  bleached  or  unbleached,  as 
convenient,  into  the  beakers,  with  5  grms.  of  wood  for  each, 
and  boil  for  one  hoin',  replacing  the  evaporated  water  with 
boiling  water.  Then  take  up  the  swatches  from  the  baths, 
wring,  shake  off  the  adhering  particles  of  wood  (so  that 
the  liquid  dripping  off  and  the  particles  of  wood  fall  back 
into  the  beakers)  and  enter  the  bath  I.  (for  each  sample  of 
wood  a  separate  mordant  bath  must  be  prepared) — viz., 
1  litre  cold  water,  0-5  grm.  copper  sulphate;  turn  for  five 
minutes,  wring,  shake  out,  and  re-enter  the  dye-bath,  to 
to  whicli  1  grm.  of  soda  ash  has  been  added,  and  boil  for 
five  minutes;  then  pass  again  into  the  copper  mordant 
bath  and  the  dye-bath  (without  adding  more  soda),  boil  for 
the  same  yieriod,  and  enter  bath  II.,  consisting  of  1  litre  cold 
water  and  0-8  grm.  iron;  turn  for  10  minutes,  wring, 
return  to  the  dye-bath,  to  which  now  1  grm.  precipitated 
chalk  has  been  added;  boil  for  15  minutes,  lift,  rinse,  and 
dry.  By  comparing  the  shades  obtained  with  various 
woods,   their   tinctorial   value   can   thus   be  so   accurately 
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iletormiiKMl  ihnt  for  nii  experiment  on  the  largo  scale  with 
till'  best  kind  i)f  wood  asorrtiiiiu'il  llic  basis  is  pivrn.  Hj- 
this  dyriiifi  triiil,  which  is  not  dlHuiilt  to  exeente.  the  dyer 
can  Kt  all  events  proteet  himself  from  considerable  losses  in 
purcbasin;;  his  stocks  of  lojiwood,  as  well  as  a<;ainst  the 
loss  of  a  larger  tinaiitity  of  cotton,  which  would  |M>ssibIy 
occur  in  cxperimentinjr  on  a  lar^^c  scale. 

Althoujrh  it  cannot  lu*  tlcnii'd  that  the  oxidation  or  fer- 
ntentution  of  the  Wi)od  olT**rs  si-veral  advanta^i'S,  particularly 
when  the  wt>od  is  directly  used  in  dyeing,  the  i|uestii>n  of 
oxidation  of  the  wood  presents  ilitlerent  features  in  so  far  as 
the  manufaclitre  of  extracts  is  concerned.  The  manu- 
facturer who  furnishes  his  extracts  to  various  branches  of 
iiiilustry  must  also  consider  their  wants,  and  the  iliiYcrent 
purjtoses  for  which  his  extracts  arc  used,  and  that  in  nnuiy 
eases  an  extract  in  which  the  dyi'stulf  is  oxidised  tt)  a  hi^h 
depve  will  nttl  answer  the  purpose.  .\  highly  oxidised 
extract  would,  especially  in  printing  wtioUcn  and  textile 
fabrics,  meet  with  little  favour. 

Ill  the  oxidation  of  the  wood  it  caimot  be  avoided  that  (as 
is  proved  by  the  high  extniet  yields),  besides  the  oxidation 
of  the  (lyestuiT,  ti-ansformations  occur  also  with  other 
substances  contained  in  the  woikI,  which  greatly  decrease 
their  solubility  in  hot  water,  but  which  on  the  extract 
cooliiii;  down,  as  well  as  on  adding  ehcmical  agents,  are 
separated  out.  On  boiling  colours  for  printing,  the  inadap- 
tability of  highly-oxidised  extracts  niaiiifests  itself  by  the 
colours  becoming  p'itty  either  immediately  on  cooling  or 
in  the  colour  boxes  of  the  roller  printing  machines ;  the 
engraving  of  the  rollers,  plates,  ov  blocks  liecomes  clogged. 


the  print  indistinct,  and  after  continued  utso  the  colour 
coagulates  aiul  becomes  watery.  The  author  having  niailo 
extensive  experiments  in  this  diri'ction,  fouiul  that  extracts 
which  had  been  puritieil  by  allowing  them  to  settle  showed 
a  greater  tendency  to  give  coagulating  colours  than  ordinary 
extracts  do. 

Kvery  i)rintW(U'k  chemist  is  aware  that  old  eohun's  never 
give  gooil  printing  results,  for  the  reason  that  the  luematein- 
luetallic  lake,  which  has  already  been  formcfl  in  the  colour, 
is  present  in  the  higher  di-grci's  of  oxidatitui,  and  being 
but  incompletely  insoluble  in  aci<ls  cannot  penetrate  the 
tibre,  aiul  the  colour  being  only  snperticially  fixed  upon 
the  tibre  in  the  steaming  operation,  has  less  |iower  of 
resistance  against  washing,  sc<inrlng  and  soaping  opera- 
tions, than  a  black  which  is  developed  from  freshly-pre- 
pared colours. 

If  now  the  colouring  matter  of  logwood  is  already  present 
in  the  extract  as  luematein,  ami  its  higher  degrees  of  oxida- 
tion not  as  glucoside  convertible  Into  hienuitein,  in  the 
preparation  of  colours,  lakes  of  higher  degrees  of  oxidation 
are  produced  from  tlie  beginning,  which.  In  the  Hist  jilace, 
t-anse  less  fastness  of  the  colour,  and  in  thi'  seccuid  phu'e  a 
clogging  of  the  engra\  lugs,  and,  therefore,  reiah-rs  the  colours 
or  the  extract  less  adai>table  to  printing  purposes.  Practical 
comparative  experiments  with  ditt'ereiitly  prepared  extracts 
have  most  coini>lctely  contirmcd  this  theoretical  conclusion. 

The  author  eniployeil  for  the  comparison  extracts  from 
the  Jamaica  brand  taken  from  wootl  of  the  same  cargo, 
shipped  from  the  same  place,  and  obtained  the  following 
results : — 


Mode  of  Osidation  of  Wood  and  Extracts. 


I. — Non-oxidised  7ood  extract 

II.— Extract  oxidised  in  the  air 

HI.— Extract  from  wood  oxidised  in  the  air  with 
water 

IV.— Bxtract  from  wood  o.xidised  with  ch.ill;... 

V. — Extract  from  wood  oxidised  with  chrome  ) 
and  potash } 

VI. — Extract  from  wood  oxiiiiscd  with  potas- 
sium chlorate  and  oxalic  acid 

VII.— Extract  from  wood  oxidised  with  iiriue. . . 


Fastness  to  Light.      Fastness  to  Washing.   Fastness  to  Chlorine, 


Remarks. 


25  days. 

20  days. 

20  days, 
l.'j  days. 

10  days. 

Ifl  days. 
10  days 


Good. 

Not  as  gooil  as  I. 

Ditto. 
Worse  than  I.  and  II, 

Very  little. 

Ditto. 
Ditto. 


Normal. 
Less  so. 

Ditto. 
Less  than  I.  :nid  II. 

Less  than  II. 

Ditto. 
Ditto. 


Normal. 


r  Soils  the  white  of 
the  tissues. 


Ditto. 

(  Soils  the  white  of 
(.      the  tissues. 

("Colour  reiulily 
1    coagulates. 


Ditto. 
Ditto. 


A.s  in  preparing  the  extracts  used  for  these  experiments 
with  the  colours,  the  greatest  possible  uniformity  was 
observed,  the  results  obtained  prove  the  assertion  tliat 
oxidised  woods  ami  their  extracts,  and  extracts  oxidised 
ill  the  air,  are  less  applicable  to  printing  than  non-oxidised 
extracts.  Lakes  and  inks  obtained  with  dyewood  ex- 
tracts will  natunilly  he  similar,  the  application  of  which 
is  partly  based  upon  the  principle  governing  textile 
printing. 

The  previous  oxidation  of  the  wood  is  only  to  be  recom- 
mended when  the  object  is  to  produce  dark  extracts 
regardless  of  other  propi'i-ties. 

On  the  other  hand,  by  previous  oxidation,  the  shades 
which  the  extracts  can  give  with  the  various  mordants  are 
materially  influenced.  It  is  a  fact  known  to  every  dyer 
that  with  some  extracts  of  logwood,  certain  colours, 
especially  pearl  grey,  are  absolutely  unobtainable,  while 
by  using  another  extract  they  are  obtained  exactly  to 
shade.  Comparative  experiments  which  were  made  in 
this  direction  also  proved  that  the  previous  oxidation 
of  the  wood,  or  the  extracts,  may  modify  the  shade 
which  the  extract  gives  on  dyeing  with  alumina,  iron, 
copper,  and  mixeil  mordants.  It  Is  difficult  to  give  names 
to  the  variety  of  shades  obtained,  but  a  sample-card  plainly 
shows  the  niimerous  modifications,  and  it  can  only  be  said 
in  general  that  with  the  same  depth  of  shade  the  tones 
which  oxidised  extracts  give  with  alumina  mordants  will 
always  be  violet — i,e,,  strike  into  red,  and  very  much  differ 
from  the  blue  tone  which  is  obtained  by  using  non- 
oxidised  wood  extracts.     Woods  and  extracts  oxidised  with 


potassium  chroinate  always  give  dyes  which  greatly  resemble 
those  produced  with  indigo  substitute  (which  is  easy  to 
understand  from  the  process  of  manufacturing  indigo 
substitute).  The  same,  or  rather  similar  colours,  are 
obtained  on  dyeing  with  extracts,  if  the  wood  or  extract 
has  been  previously  oxidised  with  chlorates  or  hypochlorites, 
such  as  chloride  of  lime.  A  deep  blue  tone  Is  obtained 
with  extracts  in  the  preparation  of  which  the  wood  was 
first  oxidised  with  silicate  of  soda. 

The  assertion  of  many  a  dyer  and  printer,  that  he  can 
only  use  a  certain  brand  of  extract,  Is  not,  therefore,  to 
be  ranked  among  the  prejudices  of  which  dyers  often 
possess  their  share,  but  this  assertion  is  justified,  as  has 
lieen  seen,  by  the  method  of  manufacturing  extracts. 

The  principal  adulterants  of  logwood  extract  arc : 
molasses,  dextrin,  Glauber's  salt,  chalk,  tannin  extracts, 
such  as  chestnut,  quebracho,  sumac,  divl-divi,  and  quei"- 
citron  extracts,  &c. 

In  lapiid  extracts,  uj)  to  sp,  gr,  1 -256— 1-312,  Glauber's 
salt  and  chalk  can  be  detected  by  the  character  of  the  sediment 
which  always  settles  down  from  such  extracts,  and  in  which 
mostly  a  pulverulent  deposit  of  chalk  or  of  the  sodium  .salt 
in  crystals  is  found.  For  this  reason  these  salts  are  only 
added  in  large  quantities  to  solid  extracts,  and  then 
usually  along  with  other  adulterants;  besides,  the  colour  of 
the  .solution  and  the  constituents  of  the  a.sh  are  sufficient 
indications  bj'  which  to  suspect  the  purity  of  the  extract. 
Molasses  and  dextrin  may  be  suspected  if  there  is  an 
abundant  sediment,  the  former  also  if  there  is  an  increase 
of   ash,  and   molasses  can   be  discovered   by  the    peculiar 
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odour,  but  in  this  errors  are  apt  to  be  made.  The 
autlior  tliinks  that  it  is  not  safe  to  decide  by  the  quantity 
of  ash  whether  an  e.vtract  is  pure  or  adulterated,  because 
there  may  occ\ir  highly  adulterated  extracts  which  yield  a 
very  small  (|uantity  of  ash,  while  actually  pure  extract 
may  give  .5  to  8  per  cent.  ash.  When  dealing  with  the 
woods,  it  was  showu  tliat  from  the  extracts  jirepared  from 
some  classes  of  wood  upwards  of  7' 62  per  cent,  of  ash  was 
obtained,  while  from  other  woods  the  extract  gave  a  result 
of  only  1  •  08  per  cent,  of  ash.  In  the  same  manner  since 
the  quantity  of  inciuerable  substance  contained  in  an 
extract  depends  upon  the  class  of  the  wood,  the  method 
of  manufacturing  the  extract  influences  the  quantity 
of  ash.  Extract  works,  whose  filtering  arrangements  are 
imperfect,  will  invariably  furnish  extracts  giving  a  higher 
percentage  of  ash.  The  following  table  shows  the  per- 
centage of  ash  of  extracts  prepared  from  different  woods 
by  different  methods  : — 


Name  of  Wood. 


Yucatan  wood  .... 

LaKuna  logwood  . . 

Fort    Libcrte   log- 
wood   

Jamaica  wood 

San   DominKO  lof?- 
wood 

Monte         Christo 
logwood 

Jamaica  root  wood 

Mixture  of  different 
woods 


Extracted 

without 

Pressure  in 

E.ttractor. 


Per  Cent. 
1-9S 


1-08 
3 -33 


6'40 
7- 63 

2-27 


Extracted 

■mlh  i 

.\tmos. 

Pressure. 


Per  Cent. 
2-01 

f71 

1-09 

2 -33 

3- 117 

6-47 
7-70 

2-20 


Extracted 
with  Is 
Atmos. 

Pressure. 


Per  Cent. 
2-74 

2-67 

1-8-t 
2-94 


6-91 
8-10 

3-01 


Extracted 
Willi  10 
Atmos. 
Pressure. 


Per  Cent. 
3-50 


2-15 
3-72 


7-23 

8-51 

3-71 


If  it  is  possible,  therefore,  with  these  experimentally  made 
extracts  to  obtain  percentages  of  ash  from  the  same  class 
of  wood,  which  range  from  1  •  52  to  3  •  05  per  cent.,  it  is 
evident  that  in  working  on  the  large  scale  the  difference 
must  be  still  more  considerable.  From  this  table  it  will 
be  seen  that  pure  extracts  obtained  from  different  classes  of 
wood  can  vary,  as  to  their  contents  of  incinerable  substances, 
from  1-08  to  7*62  per  cent. 

The  substances  used  as  adulterants  of  extracts,  such  as 
molasses,  greatly  vary  in  the  percentage  of  ash,  and  there 
are  sugar  molasses  met  with  in  commerce  with  only  8  per 
cent,  ash,  while  others  (osmotised  mt>lasses)  sliow  o^■er  20 
per  cent.  ash. 

The  detection  of  Glauber's  salt  and  chalk  does  not  belong 
to  the  most  difficult  problems  for  the  analyst ;  different, 
however,  is  the  question  of  the  cjualitativc  and  quantitative 
determination  of  molasses  and  dextrin,  which  can  only  be 
determined  on  the  basis  of  the  proportion  of  sugar  contained 
in  these  substances.  Many  methods  have  been  suggested 
for  the  estimation  of  molasses,  but  the  following  seems 
to  be  most  successful :  1  —  5  gnns.  of  extract  dried  at 
100°  C.  are  extracted  with  absolute  alcohol  until  a  small 
quantity  of  the  alcohol  with  sodium  aluminate  gives  no 
longer  any  reaction  with  ha'mate'in ;  the  alcoholic  extract 
is  preserved.  In  the  residue,  besides  the  substances  in- 
soluble iu  alcohol  which  occur  in  extracts,  there  is  contained 
the  sugar  of  the  molasses  and  dextrin  originally  present  in 
tlie  extract. 

As  a  normal  extract  may  contain  0'25— 05  per  cent, 
grape  sugar,  but  never  cane  sugar,  its  detection  in  the  residue 
after  the  alcoholic  extraction  is  the  surest  proof  of  the  pre- 
sence of  molasses  ;  in  the  same  maimer,  if  there  is  a  surplus 
of  over  s  to  1  per  cent,  starch  sugar  or  grape  sugar,  the  pre- 
sence of  a  substance  containing  starch  sugar  or  grape  sugar 
may  be  inferred. 

This  method  is  used  largely  for  the  qualitative  determina- 
tion of  saccharine  matter  in  the  extracts. 

The  alcoholic  extract  is  now  evaporated  to  dryness,  the 
residue  dried  at  100°  C,  the  mass  obtaiued  extracted  with 


ether,  and  the  weight  of  the  ethereal  extract  ascertained, 
the  portion  which  is  insoluble  in  ether  being  separately 
weighe<l.  The  comparison  of  these  weights  (ethereal  and 
alcoholic  extracts)  with  those  obtained  by  an  examination  of 
a  pure,  unadulterated  logwood  extract  carried  out  in  the  same 
manner,  shows  whether  there  has  also  been  an  adulteration 
with  chestnut  extract.  Chestnut  extract  yields  to  ether 
almost  nothing,  while  it  is  readily  soluble  in  alcohol  ;  it  is, 
therefore,  easy  to  un<lcrstand  tlmt,  iu  the  suspected  extract, 
less  substance  soluble  in  ether  and  more  substance  soluble 
in  alcohol  is  found  than  iu  pure,  unadulterated  extracts. 

In  order  to  ascertain  if  the  suspected  extract  differs 
not  only  by  the  comparatively  large  quantity  of  matters 
soluble  in  alcohol,  but  also  by  their  nature,  from  the  pure 
extract,  it  now  seems  necessary  to  make  the  residues 
obtained  by  evaporatit)n  the  subject  of  a  direct  comparative 
examination.  For  our  j^urposc,  however,  this  is  unneces- 
sary, siuce  a  comparative  result  is  speedily  arrived  at  by 
comparative  d3'e  trials.  The  products  of  the  two  extracts 
which  are  soluble  in  alcohol  and  in  ether  must,  with  equal 
weights,  dye  to  the  same  shade  equal  surfaces  of  cotton  cloth 
or  equal  weights  of  cotton,  if  they  have  the  same  composition. 
As  regards  the  course  of  examination  upon  cotton  cloth  and 
tissues,  the  same  tissues  printed  in  stripes,  as  referred  to 
when  dealing  with  the  woods,  may  be  used,  but  for  a  tissue 
which  is  printed  in  stripes  with  different  mordants,  for  each 
10  X  60  =  600  sq.  cm.  of  material,  0-1  grm.  solid  extract 
should  be  used  ;  for  the  s;  me  quantity  of  nuiterial  mordanted 
with  acetate  of  iron  0-25 — 0'3  grm.  extract  is  enough  to 
obtain  a  good  dyeing  result.  By  comparative  dye  triaks, 
made  with  the  alcoholic  and  ethereal  extraction  products,  the 
value  of  the  extracts  can,  by  graduation  of  this  quantity,  be 
accurately  determined  to  1 — 2  per  cent. 

A  direct  comparison  of  different  extracts  without  pre- 
viously extracting  them  with  ether  and  alcohol,  will  not 
in  all  cases  allow  of  an  exact  estimation  of  the  extract. 
An  accurate  result  will  only  be  obtained  if  the  adulterants 
are  dextrin  and  molasses,  Glauber's  salt,  &c. ;  but  if 
admixtures  containing  tannin  are  present  in  the  extracts, 
errors  will  always  occur,  which  are  caused  by  the  colour 
reaction  of  the  tannin  with  tlie  mordants,  and  which  may 
lead  to  entirely  wrong  conclusions  regarding  the  value  of 
the  extract.  In  these  cases  it  is  recommended  that  a 
separation  of  the  tanuin  from  the  colouring  matter  of  the 
ha'mateni  be  effected  (when  extract  of  chestnut,  quebracho 
or  divi-divi  is  present)  in  the  manner  above  stated,  or,  if  this 
is  uot  practicable,  a  dye  trial  upon  yarn  as  described  when 
dealing  with  the  woods,  be  made,  but  with  the  addition 
to  the  dye-bath  of  extract  of  quercitron  or  sumac  in  the 
proportion  of  25  per  cent,  of  the  quantity  of  extract.  Since 
the  tannic  acid  of  sumac  as  well  as  of  quercitron  has  a 
greater  affinity  for  the  mordanted  tilire  than  the  taimins  of 
chestnut,  quebracho  and  divi-divi  extracts,  the  action  of 
those  tamiins  is  thus  minimised,  and  thus  a  more  accurate 
valuation  of  the  extract  is  rendered  possible.  Even  in  case 
of  adulteration  with  sumac  or  quercitron  (which  seldom 
occurs  on  account  of  the  price  of  the  products),  bj'  the 
liberal  addition  of  quercitron  and  sumac  to  the  dye-bath  a 
surplus  of  tannin  is  accumulated  which  the  fibre  is  unable 
to  absorb,  so  that  in  this  case  also  the  results  will  be  more 
reliable. 

Keliable  results  are  also  obtaiued  by  Trimble's  coloriraetric 
method,  which  is  as  follows  : — A  solution  is  prepared  of  1  grm. 
of  solid  extract,  dried  at  100°  C.  in  1  litre  of  distilled  water, 
and  also  one  of  2  grms.  sulphate  of  copper  sulphate  per  litre 
of  water.  (Palmer  states  that  it  is  found  iu  practice  necessary 
that  the  water  for  dilution  should  be  three-fourths  distilled 
water  and  one-fourth  town's  water,  no  doubt  a  trace  of  lime 
being  necessary  for  the  production  of  the  blue  lake  of 
logwood  and  copper  oxide.)  Then  1  ccm.  of  the  extract 
solution  is  heated  with  10  ccm.  water  and  1  ccm.  copper 
solution,  and  quickly  brought  to  boil,  poured  into  a  graduated 
cj'linder,  and  tilled  up  with  distilled  water  to  100  ccm. 
For  this  preparation  a  pure  extract  is  to  be  used.  The 
sample  to  be  examined  is  treated  in  the  same  manner,  and 
the  liijuid  in  a  cjlinder  diluted  with  distilled  water,  until 
both  liqiiids,  when  looked  at  from  above,  show  exactly  the 
same  depth  of  colour.  (Palmer  (Textile  Colotu-ist,  H,  56) 
says  the  cylinders  should  be  looked  at  at  right  angles  to 
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the  Ifiictli  of  the  evliiiiUTs.  Hfsults  (lius  olttuiiuil  im- 
mxiinitf  III  1!  (KT  ifiit.)  Kniiii  llu'  lu-i(.'lit  of  llu'  loliiiiiii  of 
li(|iii<l  in  llio  oliiiiU'i-  iIk'  viiliii'  of  tin-  siiniiiK'  niidir 
uxuiiiiniitioii  is  lln'ii  riisy  to  isliiimli-.  Tin-  ti-sl  liiinoi-  um>t 
lif  iviiiwiil  I'Vcry  ti-ii  iiiiiiiitis,  lucuiisc  it  nipiilly  cliim^iis 
ill  colour. 

This  iiK'tliiHl  jiivi'S  ;;o<mI  rtsiills  in  tliu  cuso  of  ailiillcRinIs 
wliidi  ill)  not  riiut  wiili  i-opinr  sails  ;  lull  wiieii  tiimiin-lilu' 
ii(Uiltiriinls  Hix-  |iivs>nt,  liif;lui-  valiu's  will  ulwiiv.s  iisiilt  for 
tliu  I'xtruct  to  1)1'  I'xaiiiiiu'd,  luraiisc  tlio  tannin  iiilliuiicrs 
the  colour  n-iicliou  liy  tlif  fonnation  of  it  dark  coloiinil 
taiiiiate.  If  the  inoUkssos  iisid  for  llic  ailultciation  is  rich  in 
salt,  L-sjHciallv  in  cailioiiatc  of  lime,  an  altcnition  of  the 
ivaclioii  is  also  caused  which  may  liail  to  wioiifl  results. 
(The  foreftoiii;;  is  contradicted  liy  Palmer, /oc.  iiV.)  AlllioUf,'li 
the  eiiunierateil  methods  cannot  fjive  accuralc  analytical 
ivsiilts,  vet  with  siillieient  practice  in  exaiiiiiialions  of 
extnicis,  and  hy  the  use  of  sevenil  methods,  a  (iri'tty  correct 
estiiimtinn  of  the  (|uality  iind  tinetorinl  value  of  an  cxtnict 
can  be  formed,  which  is  in  most  cases  sufticient  for  the 
practical  colourist. 

The  addition  of  tannin  extracts  to  lojiwood  extracts, 
es|>ecially  that  of  chestnut  ami  (lueluacho  extracts,  is, 
apart  from  the  undesiralde  alteration  of  the  tone,  injurious 
in  so  far  as  the  colours  are  thereliy  reiideieil  unlit  for 
printiii);.  Colours  prepared  with  such  exliacls  easily 
coa'tiilate,  hesirles  the  cn^jravinjis  of  the  printiiifj  rollers  are 
cloj:;;ed  hy  the  tannin  of  the  chestnut  anil  iiucliiacho 
extracts,  and  the  print  indistinct  despite  the  use  of  sharp 
doctors  and  hriishes.  If  the  addition  is  in  considerable 
proportion,  the  colours  coagulate  on  loiij;  standinj;  ;  in  some 
ca.ses  even  (when  the  colours  are  stroiifily  acid)  upon  the 
tissue,  and  the  print  runs  or  bleeds.  The  ease  Ts  similar 
with  (piercitron  and  sumac,  althoujrli  not  to  the  same  extent. 
The  addition  of  divi-divi  to  lofjwood  exinicts  al\v;iys  causes 
bail  impressions,  and  the  doctors  as  well  as  printing  rollers 
are  scratched  by  such  extracts. 

AlllioUj»h  molasses  seems  to  be  the  most  neutral  adrlltion. 
there  are  cases  recorded  where  with  an  extract  adulterated 
with  "Jll  per  cent,  molasses,  no  black  could  be  obtained. 
\\'ith  molasses  eoiitainin«r  a  high  perceiitaj;e  of  siii^ar,  the 
snij;ir  niluces  the  chlorates  in  steaming  the  goods,  and, 
therefore,  pivveiits  the  development  of  the  colours. 
Besides,  .siich  colours  stick  in  the  engraving  of  the  rollers, 
the  colours  ii|Km  the  tissue  dry  badly,  and  the  addition  of 
molasse.s  to  logwood  extracts  therefore  as  regards  [jrinting 
colours  gives  rise  to  very  jiisliliable  complaints. 

The  impossibility  of  making-  an  exact  quautitative 
analysis  of  a  logwood  extract  greatly  favours  tlii'  practice 
of  adulterating  extracts. 

Another  pnxliict  is  the  comnieixial  "  hicmatelin."  This 
product  is  not,  as  the  name  would  lead  one  to  suppose, 
pure  lucmateTn,  but  a  imlvenilent  extract,  and  that  not 
always  of  the  lirst  ijualily.  ruder  this  name  also  pro- 
ducts with  'J.'i — 10  per  cent,  of  admixtures  are  to  be  found. 
Since  logwood  extracts  containing  admixtures  of  extracts  of 
chestnuts  and  sumac,  molasses.  Sic,  are  bad  to  pulverise, 
and,  if  this  should  be  successfully  done,  always  gives  a 
viscid  and  never  a  dry  |>owder,  either  chalk  or  extract 
of  (piebniclio  is  used  for  mixing  the  extract  intended 
for  ha.Mnate'iii.  .Such  extract  dries  very  readilv,  and  after 
pulverisation,  has  the  light  colfee-hrown  colour  which  is 
reijiiired  for  hximitein. 


E.TTRACT  OP  FfSTIC. 

This  extract  is  iiio.slly  lulultenitwl  with  dextilri,  molassesi 
sulphate  of  /.inc,  glycerin,  starch-sugar,  alum,  extract  of 
tiiriiicric,  aniline  dyestuffs,  and  nitroalizarin  (.Mizanii 
orange). 

The  determination  of  sulphate  of  zinc  and  of  alum  is 
pretty  easy.  The  iiresence  in  the  ash  of  alumina  shows 
the  adulteration  with  ahiiii.  The  determination  of  sulphate 
of  zinc,  especially  of  small  ipiaiititics,  is  more  ilitlicult, 
and  the  ash  of  the  extract  brought  to  a  white  heat  will 
often  cause  errors.      The   presence  of    larger  ijuaiitities  of 


this  salt  ill  extniets  of  fu.slie  manifests  il.self  by  the  turbidity 
of  the  extract  .solution. 

I'ure  extract  of  fustic  dissolves  in  the  proportion  of 
1  to  HOII  ill  water  (distilled-  and  well-water),  with  a  light 
yellow  colour.  Kor  the  detection  of  zinc,  the  extract  dried 
at  110"  I',  is  lightly  charred,  then  finely  powdered  and 
boiled  oiit  with  nitric  acid.  In  tlu-  decoction  zinc  is 
easily  determined  in  the  usual  way.  If  the  extract  was 
adulterated  with  alum,  the  latter  can  also  be  determined 
in  tile  nitric  acid  solution. 

Tile  determination  of  extiacl  of  tinineric  is  baseil  upon 
the  luiiperty  of  this  extract  to  dye  wool  dircctlj-  without 
a  mordant,  which  ]iroperty  the  colouring  matters  of  fustic 
do  not  possess.  The  wool  Hbre  has  not  the  property  of 
being  directly  dyed  by  the  colouring  matters  of  fustic,  but 
the  animal  fat  adhering  to  it  acts  as  a  feeble  mordant  for 
these  colouring  matters.  The  latter  must,  therefore,  he 
very  carefully  removed  from  the  tibre  before  a  tissue  is 
used  for  a  test  of  this  kind.  The  most  suitable  material  for 
such  tests  is  well-scoured  white  woollen  cashmere. 

One  gnu.  of  the  extract  under  examination  is  dissolved  in 
.jo  ccm.  hot  water,  diluted  to  ^  litre  with  cohl  distilled 
water,  and  poured  into  a  porcelain  dish.  The  cashmere 
is  then  enteriil,  the  liquid  is  brought  to  the  boil  in  a  quarter 
of  an  hour  under  constant  stirring,  and  after  boiling  five 
minutes  the  piece  is  taken  out  and  well  washed.  If  then 
its  colour  is  pure  white,  no  trace  of  turmeric  was  contained 
in  the  extract  under  examination.  If  the  colour  of  the 
tissue  is  yellow,  then  adulteration  with  turmeric  or  aniline 
dyestiilTs  has  taken  place.  For  a  eiosi-r  exaiiiinatinn  the 
cashnu'rc  is  extracted  with  alcohol,  aiul  tin- latter  evaporated 
to  a  few  ccm.  A  [lart  of  it  is  used  for  testing  for  aniline 
dyestuffs  possibly  present  ;  if  there  are  none,  imly  the 
adulteration  ^vitll  turmeric  is  possible.  To  be  sure,  however, 
in  eases  of  adulteration  with  alum,  in  which  case  fustic 
would  dye  directly,  the  following  tests  are  made : — 


ReiiKent, 


Turmeric. 


Fustic. 


•Slaiinous  chloride. . . 

-\cetate  of  lead 

Ferric  sulphate 

•  ■austic  alkalis 

Mineral  acids 


Reddish  precipitate. 


Chestnut  brown. 

No  precijiitalc, 

solution  coloured 

brown. 


Brown  colouration. 


Red  colouration ; 

no  precipitate;  on 

diluting  tlie  cnloura- 

tiou  disjqipcars,  and 

the  dycstulT 

separiiti^s  out  in 

yellow  flakes. 


Light  yellow 
precipitate. 

Reddish  yellow. 

Black  i>reri|)itate; 

sohitioii  coloured 

brown,  :irior\vards 

turniii)<  olive  green. 

Dark  orange 

colouration,  but  no 

precipitate. 

A  light  yellow 
precijiitatc  is  formed. 


More  difficult  than  the  dcterniination  of  turmeric  is  the 
ascertaining  of  an  adulteration  with  quercitron.  There  is 
absolutely  no  literature  on  this  subject,  and  the  author  has 
not  yet  succeeded  in  discovering  an  accurate  nielhod,  and 
resorts  to  dye  trials. 

Wool  is  not  directly  dyed  by  extract  of  quercitron,  and 
alum  is  but  a  feeble  mordant  for  (luercitrim  ui)Oii  wool. 
(Quercitron  produces  with  alum  only  a  feeble  colouring, 
whilst  fustic  gives  a  deep  yellow  colour.  Tin,  especially 
stannous  chloride  in  presence  of  an  acid,  such  as  tartaric, 
oxalic,  or  hydrochloric  acid,  dyes  in  combination  with  quer- 
citron a  deep  orange  upon  wool,  while  fustic  gives  delicate 
shades. 

The  difference  in  the  behaviour  of  quercitron  and  fustic 
extracts  towards  alum  and  tin  salt  affords  us  some  jioints  for 
the  possible  delectiiui  of  quercitron  in  extract  of  fustic.  A 
piece  of  white  woollen  cashmere,  10  cm.  by  -0  cm.  dyed  iu  a 
mixture  of  O'i  grm.  of  extract,  0'2  grm.  of  alum,  O'. 5  gnu. of 
stannous  chloride,  0"  5  grm.  of  o.xalie  acid  iu  1  litre  of  water,  if 
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compared  with  a  pattern  dved  with  an  extract  adulterated 
with  ([uercitron  will  show  difTcrent  results,  whieh  difference 
manifests  itself  hy  the  greater  intensity  of  colour  of  the 
adulterated  extract.  If  now  a  swatch  of  the  same  size  he 
dved  in  the  extracts  luiiler  comparison,  but  with  alum 
mordant  alone,  the  adulterated  extract  will  pive  weaker 
colourings  than  the  pure  extract  of  fustic.  With  some 
practice  in  comparati^'e  dve  trials  even  the  ]>ercentage  can 
he  determined  with  approximate  certainty.  Although  this 
method  does  not  yield  quantitative  results,  it  is  sufficiently 
accurate  for  many  cases  occurring  in  practice. 

A  deterniiiuition  of  quercitron  as  to  its  containing  tannic 
acid  and  (^f  iliffci'ent  properties  of  the  extract  is  not  practi- 
cable, as  there  are  two  ct)louring  matters  contained  in  extract 
of  fustic,  one  of  whieh,  the  morin,  as  the  investigations  of 
Hlasiwetz  and  I'fauudler,  &c.,  prove,  behaves  analogous  to 
quercitron.  Hlasiwetz  states,  and  jjroves,  that  quercetiu 
contains  the  elements  of  morin  and  quercetic  aci<l,  and 
thereby  explains  the  analogy  of  the  beluniour  of  morin  and 
quereetin  : — 

Quereetin.  Morin.  Quercetic  acid. 

The  other  coU)uring  matter  contained  is  extract  of  fustic, 
raoritannie  acid,  or  maelurin,  has  the  decided  character  of 
a  tannic  acid.  With  the  extracts  of  fustic,  therefore,  all 
reactions  peculiar  to  tannic  acids  can  be  obtained. 

The  (leterniination  of  saccharine  admixtures,  as  molasses, 
syru]),  dextiin,  is  carried  out  in  an  analogous  manner  as 
stated,  when  dealing  with  logvvood  extracts,  that  is,  by 
extracting  the  products  with  absolute  alcohol,  and  deter- 
mining the  sugar  or  dextrin  in  the  residue. 

As  with  logwood  extracts,  the  practice  of  excessive 
adulteration  is  carried  on  with  extracts  of  fustic.  Prime 
(puilities  are  mostly  already  mixtures  containing  for  every  100 
parts  of  extract  of  fustic  15  ]iarts  of  admixtiu'c  (1  j  pei'  cent.). 
AN'ith  seeotid  cpudities  ;50  per  cent,  is  reaclierl.  .Vs  an  illus- 
tration, the  ft)Ilo\ving  method  t)f  manufacture  will  Si-rve  to 
show  wliat  takes  place  in  i>ractice, 

For  the  production  of  fustic  extract  jmre  fustic  is  not 
employed,  hut  a  mixture  of  about  9.")  ])er  cent,  of  fustic  and 
,5  percent,  of  quercitron  bark.  Since  the  best  fustic,  as  will 
shortly  be  seen,  yields  at  the  most  only  15  per  cent,  of  solid 
extract,  while  ipiereitron hark  often  gi\es  30  per  cent,  of  solid 
extract,  it  follows  that  most  extracts  of  fustic  which  are 
offered  in  the  market  as  pure,  contain  already  from  the 
start  10  per  cent,  of  admixture. — W.  S. 


The  Cniiiptisitc  In(I('pIicni>l-IiiiIif/(i  ]'iif.     E.  Xoelting. 
Chem.  Zeit.  13,  Tli  J. 

I.N  reply  to  the  criticism  of  Kertesz  (see  this  .lournal,  1,S89, 
5;i9),  the  author  states  that  his  experiments,  on  the  basis 
of  which  he  made  the  assertion  that  an  economy  of  25  per 
cent,  was  realised  with  the  composite  rut  as  against  the  pure 
indigo  vat,  were  made  at  the  works  tif  Koechlin,  Haum- 
partner,  and  Co.,  and  that  H.  Koechlin,  the  manager  of  the 
works,  contirnis  bis  statement.  Koechlin  is  of  o])inion  that  the 
vats  used  by  Kertes/.  A\'ere  probably  too  alkaliiu',  and  excess 
of  alkali  prevents  the  libre  from  absorbing  either  indophenol 
or  indigo.  Koechlin  and  flalland  have  lovvered  the  cost  of 
reilucti(>u  of  the  composite  \"at  by  I'cplacing  the  more 
exj)ensi\e  tin  salt  by  zinc  dust.  With  this  improvement  the 
ct.ineentrated  vat  is  now  prepared  as  follows  ; — 10  kilos,  of  a 
good  (juality  of  indigo  ai'c  mixed  with  33  litres  of  warm 
water  an<l  allowed  to  stand  24  hours;  then  2  litres  of  caustic 
soda  of  sp.  gr.  1  •  348  are  added,  the  mixture  well  agitated  and 
placed  in  the  grinding-niill  along  with  3  kilos.  3O0  gnus,  of 
indophenol.  This  mixture  is  ground  for  12 — 24  hours  and 
aftei  wards  put  into  a  barrel  of  a  capacity  of  500  litres  ;  then 
48  litres  ()f  sodium  bisulidiite  of  sp.  *^v.  1  374  are  added  and 
well  mixed,  after  which  9  kilos,  of  zinc  dust  (containing  at 
least  90  ]>er  cent,  of  zinc),  which  has  been  stirred  with  10 
litres  of  water,  are  gradiuilly  added,  followed  by  30  litres  of 
caustic  soda  of  sp.  gr.  1'348,  which  are  slowly  mixed,  and 
tinally  the  barrel  is  filled  up  with  water.  The  dye  vat  for 
ilark  shades  is  made  by  taking  the  coutcuts  of  two  such 


concentrated  vats  and  adding  them  to  4,000  litres  of  water, 
previously  placed  in  the  vat,  along  with  a  solution  of  sodium 
hydrosulphite,  prepared  by  mixing  together  12^  litres  of 
sodium  bisulphite  of  sp.  gr.  1'374,  2  kilos,  of  zinc  dust, 
8  litres  of  caustic  soda,  and  25  litres  of  water. 

Thirty  pieces  of  cloth,  each  of  100  metres  length,  are 
usually  dyed  together.  They  are  given  three  passages 
through  the  vat,  being  alternately  immersed  for  three 
minutes  and  exposed  to  the  air  for  foiu-  minutes.  After  the 
third  passage  thev  are  chromed  in  a  cold  solution  containing 
2  grms.  of  bichromate  of  jiotash  per  litre,  rinsed  and  dried. 
Kach  piece  absorbs  950  grms.  of  indigo  during  the  dyeing, 
and  this  amount  must  be  replaced  by  adding  to  the  vat 
4  litres  of  the  concentrated  vat. 

For  paler  shades  of  blue,  only  \  or  |  as  much  of  the 
concentrated  vat  need  be  used. 

With  regard  to  the  economy  of  the  composite  vat,  whereas 
each  piece  of  cloth  re(|uires  250  grms.  of  indigo  and  83  grms. 
of  indophenol  for  a  full  shade  of  colour,  400  grms.  of  indigo, 
used  by  itself,  are  required  for  the  same  shade.  With  indigo 
alone,  the  cost  per  piece  amounts  to  5 "605.,  whilst  the  cost 
with  the  composite  vat  is  4' 33s-.,  namely,  3' 50.v.  for  indigo 
and  0'H3s.  for  indophenol.  Adding  to  these  sums  the  costs 
of  reduction,  as  calculated  by  Kertesz,  namely,  0-48s.  per 
kilo,  of  indigo  with  lime  and  ziuc  dust,  and  I'lOs.  with 
sodium  hydrosulphite,  the  relative  costs  will  he  4  •  70s.  per 
piece  with  the  composite  vat  against  5 •70s.  with  indigo 
alone.  It  is  suggested  that  the  cost  of  reduction  in  the  case 
of  the  hydrosidphite  vat,  as  given  by  Kertesz,  is  too  high, 
whieh  is  ]uobably  exiilained  by  the  higher  prices  of  zinc 
dust  and  bisulphite  in  Hungary. — E.  li. 


The  CDiiipdsite  Iiidiipheiuil-Iitdigo  I'd*.  Kcport  |uesented 
to  the  Industrial  Society  of  Mulhouse  by  G.  Gallaud. 
Meeting  of  May,  1889. 

Thk  hydrosulphite  vat  of  Schiitzenherger  and  de  Ijalandc 
is  found  most  suitable  tor  the  reduction  of  the  mixture  of 
indophenol  and  indigo.  The  method  adopted  by  Koechlin, 
Baumgartner,  and  Co.,  of  liOerrach,  is  then  given,  as  reported 
in  the  preceding  abstract. 

After  a  vat  has  been  in  use  some  time  it  is  advisable  to 
ascertain  its  condition  by  a  dye-test  on  the  small  scale,  s(^ 
that  the  amount  of  hydrosulphite  necessary  to  replenish  the 
vat  may  be  added.  Tiiis  mode  of  setting  the  vat  is  more 
simple  than  any  other,  and  possesses  the  a<lvantage  that 
the  vat  renuiius  clear.  The  dyed  blue  can  be  discharged 
by  the  chromic  acid  method  like  ordinary  indigo. 

The  presence  of  both  indophenol  and  indigo  in  a  sample 
of  dycil  cloth  is  easily  shown  on  treatment  with  alcohol, 
which  dissolves  the  indophenol,  leaving  the  indigo  on  the 
fibre.— E.  B. 


PATENT. 


An  linproi'ed  Prnress  and  Appnrtihi^  for  Cicansivff  Wool 
(i)id  (ilhrr  Te.ihlr  I'lodiirls.  I.  Singer  and  M.  W.  .ludell, 
A<lcl;ude,  S.  Australia.  l':ng.  Pat.  2532,  February  20, 
1888.     (Amended  Specification. )      8rf. 

Thk  process  consists  in  passing  wool  automatically  and 
continuously  through  successive  baths  of  bisulphide  of 
carbon,  whereby  the  grease  is  completely  removed.  A  full 
description  of  the  pi'occss  and  apptiratus  has  already 
appeared  in  this  Journal,  1889,  24 — 29.  For  the  emenda- 
tions the  specification  must  be  consulted.  Six  claims  are 
withdiawn. — E.  J.  B. 
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VII.-ACIDS.  ALKALIS.  AND  SALTS. 

Maiiiifiietiiie  of  Smlinni  Siil/ihiih'.     .J.  \ .  Kxip.      /cits.  f. 
a'iif.'.w.  t'luiii.  ISK'.P.  I'S-J — \i»6. 

Siuin  M  siilpliidf  is  "^I'luT.illy  niiult-'  i-itluT  by  doubU'  ilfcoin- 
positiDii  or  ity  n'tliu'tiiit)  of  xmIIiiiii  siilphatt'.  '1  he  foniiiT 
proi'i'ss  was  (U'st'riht'<l  by  W .  Wcldon  (tliis  .lonnial,  1SH2,  I'J'J 
— 4:U>).  .Vnotlior  jtrocfss  of  <lniibU>  «U**Miiniiosili(m  is  that 
of  barium  stUpbidc  and  sodium  sulithatc,  but  this  jiroooss  is 
only  praclirablf  wluiv  thfiv  is  a  ivaily  sale  for  barium 
sulphali'  as  "  blaiic  li\c."  .\s  ivpinls  thr  ivihuliuii  of 
so4lium  sulphati',  this  article  is  ;iroun<l  to  a  ciuii'sc  juiwilcr, 
iiiixinl  with  coal-ilust  iu  the  piopoition  of  H  to  2,  anil  the 
mixture  heati'il  in  a  reverberatory  furnaee.  The  furnaee 
is  G  metres  liuij;.  2  metres  wide,  17  metres  hi^h,  and 
well  lined  with  tire-brick.  The  bed  is  divideil  into  two 
portions,  that  next  to  the  tire-brid;Xe  for  the  reduction,  and 
tlu'  other  for  the  preliminary  hcatiiij;  of  tlu-  cliar^^e,  which 
mav  consist  of  l')()  kilos,  of  sciditnu  sulphate  and  1(M»  kilos. 
of  coal,  .\bout  I,'  hours  arc  I'cipiii'cd  for  the  reduction  of 
this  ehar-jc.  At  the  end  of  the  operation  the  (luxcd  mass 
is  ruti  into  iron  boxes  which  are  well  clost-d,  in  order  to 
prevent  oxidation.  I'erhaps  a  revolving;  furnace  tnay  yet  be 
etnp!oye<l  for  the  reduetion,  allhou<rli  a  fi'W  experiments 
in  this  direction  ^avo  unsatisfactory  results.  The  mass 
obtained  from  the  furnaee  weighs  about  1  H)  to  1 1.')  kilos., 
and  ciuitaius  up  to  CO  per  cent,  of  .sodium  sulphide.  Its 
appcantnci-  shouM  be  red  and  porous,  but  not  jrrey  and 
dense.  The  eoideil  mass  i>  broken  up  into  lar<;e  balls,  and 
thrown  into  lixi\  iatinj;  \ats,  arranj^ed  atid  titte<l  on  the 
same  principle  as  ])laek-ash  vats.  The  lixi\iation  is  per- 
fornu'd  with  warm  water,  and  the  liquor  running  from  the 
stroiiffcst  vat  stanils  at  ;i2'  H.  It  is  allowed  to  settle  for  an 
hour  or  so,  and  afterwards  run  into  shallow  irmi  crystallising 
pans,  where,  after  four  or  tive  days,  a  copious  croj)  of 
yellow  or  brown  crystals  is  formed  having  the  formula 
Xa.»<  + 'J  H;(.>.  The  mother-liciuor  is  siphoned  off  and 
again  boiled  down  to  :U"  li.  for  further  crystallisation.  The 
large  crystals  formcil  are  broken  up,  allowed  to  drain,  and 
ultimately  jigged  in  a  centrifugal  nuuhiue,  whereby  they 
obtain  a  lighter  appearance.  Dark  crystals  are  washed  witli 
light  concentrated  liipior,  which  improves  their  appearance. 
The  salts  obtained  during  the  concentration  of  the  liipiors, 
owing  to  their  oxidation,  are  employcrl  in  tlu-  furnace  in  the 
place  of  sodium  sulphate. — S.  H. 


Manufacture   nf  Sodium    Niliilc'   .1.   \'.   Ksop.     Zeits.  f. 
angew.  Chem.  IHH'.l,  '286— 2S«. 

.SouifM  nitrite  is  one  of  the  most  impoilaut  chemicals  used 
ill  the  nianufactureof  axo-dycs.  There  exist  several  methoils 
for  its  manufacture,  all  of  which  are  based  on  the  reduction 
of  sodium  nitrate  by  means  of  lead.  I'or  this  purpose 
the  latter  is  fuse<l  ami  poured  on  inui  jilates  in  thin  layers. 
.\fter  cooling,  the  lead  plates  are  rolle<l  up,  and  weighed 
out  in  parcids  for  use.  The  lead  should  be  free  from  zinc 
and  antimony.  The  soiliiim  nitrate  is  then  fused  in  shjiUow 
cast-iron  pans  titte<l  with  a  mechanical  agitatoi-,  and  when  the 
mass  is  thoroughly  fused,  two  and  a  half  i>arts  of  lead  are 
added  at  short  intervals  for  each  part  of  sodium  nitrate 
('■>■'> — 'J6  per  cent.  XaX(Jj).  The  reduction  ensues  imnie- 
diati  ly.  The  thin  leaves  of  had  fuse  easily,  and  are  oxidised 
to  yellow  lead  oxide  (litharge),  .\fter  some  time  a  further 
amount  of  lead  is  adde<l,  as  an  **xccss  of  lead  is  necessary, 
and  the  agitation  of  the  fused  mass  is  contiinu-d  for  at  least 
three-cpiarters  of  an  hour,  iu  order  to  obtain  a  product  of 
high  dtreiigth.  The  mass  has  a  tendency  to  stick  to  the 
sides,  and  great  care  must  be  exercised  to  remove  these 
crusts  with  an  iron  spatula,  as  the  slightest  inattention 
causes  the  burning  through  of  the  pan.  If  the  crusts  turn 
re<hlish,  it  is  a  certain  sign  that  the  pan  is  in  great  danger 
of  being  destroyed.  These  crusts  must  at  once  be  covered 
by  a  fresh  quantity  of  nitrate,  and  the  (ire  withdrawn  if 
necessary.  The  whole  process  of  fusion  is  liiiislied  iu  about 
:|J,  hours.  .\  sample  drawn  should  test  at  least  'JU  per  cent, 
of  siHlium  nitrite.  The  mass  after  cooling  is  lixiviated  in 
wrought-irou  tanks  with  water  or  weak  liquor.     ,Vs  soon  as 


the  sidution  stands  at  .IC  to  .IS'  R.  it    is   siphoned  off 
neutralised  with    nitiic  acid  of  1'(I2'.I  specihc  gravity, 
liquiu'    is    then    eoneeiitrateil    to    12'  or    1:1    1!.,  allowei 
clarify  for  three  nr  four  hours,  and  ultimately  run  into  I 
liiii'd    wooden    tanks.      I'rystals  of    a    light    yellow 
quickly  make  their  ai>pearaiuc,  which  arc  deprived  of  t 
adherent    moisture  iu  the  customary  manner.     The  mot 
liquor,  iu   conjunction   with  other   liipiors,    is   again    bi 
down  to  crystallisation.     In   this  way  crystals  are   obta 
of  the  following  itercentaixe  : — 
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lly  drying  at  60"  C.  their  percentage  is  increased  to  '.Hi 
jicr  cent.  If  a  purer  product  be  retpiired.  it  must  be  ri'- 
erystalliNcd.  Some  ditliculty  is  exj)erienee<l  in  working  up 
the  mother-liquors.  If  crystals  of  oidy  yi  per  cent,  of 
NaNO...  or  hch»w  that  strength,  bi*  obtained,  the  mother- 
liquors  must  he  concentrated  by  themselves  in  pan  No.  2. 
Merc  crystals,  c<mtaining  Kti  to  ',12  per  cent,  of  NaX(  ).„  an' 
|iroilMced,  which  arc  employed  f(U'  enriching  the  strength  of 
fresh  licpu)rs.  If  the  crystals  from  ]ian  X'o.  2  sink  below 
HO  [ler  cent.,  their  motlu-r-liipiors  must  be  concentrated 
sc]iarately  iu  (lan  Xo.  :i,  whereby  crystals  containing  .50  to 
7')  per  cent,  of  XaXO^  are  obtained.  These  serve  for 
enriching  the  liqnitrs  in  i>an  Xo.  2.  Weaker  crystals  are 
rclurneil  to  the  melting  pot  and  treated  with  lead.  Xevcr- 
thelcss,  it  is  sonu'times  dilHcuIt  to  avoid  the  formation  of 
salts,  which  require  a  special  treatment  in  every  case,  as,  for 
instance,  the  following  tests  show  : — 


I. 


II. 


III. 


N.iOII 

10'S9 
22-00 

ll'Sl 

17'0li 

Xa»C()j  

vra 

Xiixo, 

■2»'ii 

22-09 

2-2 '2.5 

NiiNOj      

10'2:i 

10-07 
S-21 

•20  ■sa 

8-78 

NaCl 

U'O; 

Na,SO 

i7-:iii 

15-5t 

16-i)J 

Ii.>(,lulilc 

7-23 

0-Wi 

7-0:1 

The  lead  oxide,  obtained  as  a  by-product,  is  washed,  and 
afterwards  converted  into  the  different  lead  [ireparations  of 
connnerce,  or  reduced  to  metallic  lead,  when  it  returns  to 
the  process. — .S.  II. 


Action  i>f  Acids  on  the  Thinsiilphdles.     lieitliclot.     ('f)Mipt. 
Heiul.  108,    971—978.       (Compare    this  .lournal,    ISS'.l, 

UiM'-rK  solutions  of  boric  acid  and  sodium  thiosulphato 
remain  mixed  without  deconi|iosition,  even  after  seveial 
days  ;  hence,  the  heat  of  neutralisation  of  thiosulphuric 
acid  is  probably  greater  than  the  heat  of  formation  of  borax, 
vi/..,  1 1  -  6  cal.  -Vcetic  acid  (:iO  grms.  per  litre)  has  no 
immediate  action  on  the  thiosulphate.  A  very  slight  decom- 
position sets  in  after  a  few  minutes,  rciidei-ing  the  liquid 
opalescent ;  but  c\-eu  after  several  days  it  makes  little  pro- 
gress. Dilute  sulphuric  acid  and  sodium  thi()sulphate,  both 
one-eighth  normal  strength,  mixed  in  equivalent  i>roportions 
at  1 1 "  C,  ilisengagc  at  the  moment  of  mixture  -I-  0- 1  cal., 
the  liquid  remaining  clear,  .\lmost  immediately  afterwards 
the  solution  becomes  turbid,  with  precipitation  of  sulphur  and 
an  absorption  of  heat  of  —  0-2  cal.  Dilute  hydrochloric 
acid  added  to  excess  of  sodium  thiosulpliatc  also  produces 
a  momentary  and  very  slight  disengagement  of  heat 
(Xa-.S./),,  +  i  Il(-1  disengages  +  0-01  cal.  at  1 1  •  .j^  <turing 
the  lirst  seconds).  This  is  followed  by  a  progressive 
absorption  of  heat  ami  deposition  of  sul)duir.  With 
stronger  hydrochloric  acid,  oi-  a  larger  proportion,  or  at  a 
higher  temjK.-i-ature,  the  latter   change  is  more  rapid,  and  is 
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the  only  one  observed.  The  nnthor  considers  the  heat  of 
neutr;ilis;itiuM  to  bo  alxmt  +  13  S  e:i].,  that  is,  very  near 
to  Iiydrochlorie  and  hyposvdpburio  acids.  The  total  absorp- 
tion of  heat  observed  ill  these  experiments,  viz.,  —  10  to 
—  l':i  eal.,  eorresponds  to  the  diffcrenee  between  the  heat 
of  formation  of  suipliurous  and  thiosnlphuric  acids  from 
their  elements,  i.e.,  3S-4  —  ;)9'7  =  —  l-Scal.  The  de- 
compo>itioii  of  the  liberated  thiosulphurie  acid  into  siil- 
plnirous  acid  and  free  siilplmr  takes  some  hours  for  comple- 
tion, and  is  complicated  by  the  union  of  some  of  the  thiosul- 
phurie acid  with  some  of  the  sulphurous  acid  to  form  thioiiic 
acids.  The  addition  of  sulphm'ous  acid  to  sodium  thio- 
sulphate  solution  causes  an  evolution  of  heat,  but  sulpliur  is 
soon  deposited,  especially  when  the  thiosulphate  is  in 
excess.  The  quantity  of  iodine  decolorised  by  the  mixture 
decreases  progressively  for  several  daj's.  The  condiinatiou 
of  the  two  acids  is  nc\'er  complete,  since  the  thi<)nie  acids 
formed  are  all  liable  to  slow  flec<nnposition,  producinjj  sul- 
phurous acid,  sulphur,  and  other  thionic  acids. — J.  M.  H.  il. 


Acion  of  Air  on  Miiinjancse  Carbonate,  A.  Gorgeu. 
Compt.  Keiid.  108,  l"uij — 1009.  (Compare  this  Journal, 
1889,  5-11.) 

At  the  ordinary  temperature  carbonate  of  iiiangauese, 
wliethcr  native,  precipitated,  or  crystallised  from  solution 
in  carbonic  acid  water,  is  oxidised  with  difficulty  whether 
exposed  to  air  or  to  acrati-d  water.  In  the  most  fa\"ourable 
case — the  piccipitated  carbonate  kept  for  10  years  in  aerated 
water — the  proportion  of  oxygen  combined  was  only  that 
required  to  form  MuOj'MiiO.  The  same  compound,  pro- 
duced by  directly  combining  an  equivalent  of  hydi-ated 
manganese  dioxide  with  one  of  hydrated  manganese 
monoxide,  does  not  absorb  any  additional  oxygen,  even 
after  five  months'  exposure  to  air  or  w'ater.  JIanganite, 
Mn<  ).,Mn<.),  is  then  the  limit  of  oxidation  at  the  ordinary 
tenqicrature.  At  100°,  howe>er,  and  still  more  at  200',  the 
carbonate,  the  protoxide,  and  the  sesquioxide  readily  undergo 
oxidation  beyond  this  point,  and  may  be  perhaps  ctnnpletely 
converted  into  dioxide.  The  author  eoucludes,  in  the 
absence  of  any  analyses  showing  the  native  dioxide  of 
manganese  to  have  been  produced  from  the  carbonate,  that 
such  has  not  been  the  ease. — J.  M.  H.  M. 


Formation  of  Nitre  Veposiis.  A.  Muntz  and  \'.  Marcano. 
Compt.  Keud,  108,  900—902. 

See  under  XV.,  pa(jc  C2". 


The  Sutl  Deposits  nf  Cheshire.     T.  Ward.      Transactions 
of  the  [Surveyors'  Institution,  21,  -l-S- 

This  paper  deals  specially  with  the  changes  made  on  the 
surface  of  the  land,  by  the  getting  of  the  underlying  salt, 
and  with  the  nature  of  the  damage  to  land  and  buildings 
caused  by  subsidence.  The  rock  salt  of  Cheshire  consists 
of  a  varying  mixture  of  marls  and  salt,  commercial  rock 
salt  of  the  best  class  containing  about  9o  per  cent,  of  salt 
and  5  per  cent,  of  marl.  The  Cheshire  beds  were  formed 
in  triassic  times,  from  the  evaporation  of  a  series  of  salt 
lakes,  and  form  two  very  thick  deposits  and  a  numlier  of 
thin  ones.  The  lower  bed  is  worked  by  mining  only,  and 
the  rock  salt  is  sold  chiefly  for  agricultural  juirposes.  The 
upper  bed  was  formerly  worked  by  mining,  but  now  ex- 
clusively by  ]>uniping  the  brine,  all  the  mines  previously  in 
existence  in  the  upper  bed  having  been  destroyetl  by  flood- 
ing with  water  or  by  collapse  of  the  roof.  Brine  originates 
by  the  natural  infiltration  of  water  through  the  strata  until 
the  bed  of  rock  salt  is  reached,  when  a  process  of  solution 
takes  place,  until  the  In-ine  contains  26  per  cent,  of  salt,  and 
is  saturated.  This  process  is  coutiuually  going  on,  for  the 
pumping  causes  a  constant  flow  of  brine  along  the  top  of 
the  rock-salt  bed,  the  supply  being  maintained  by  water 
entering  at  the  margin  of  the  bed,  and  becoming  saturated 
in  its  course  over  the  rock  salt  to  the  pumping  centre.  The 
action  of  the  fresli  water  is  tlius  to  dissolve  away  the  njiiMT 
surface  of  the  rock-salt  bed,  and  the  space  previously 
occupied  by  the  dissolved  salt  is  fille<l  lip  by  subsidence  of 
the  overlying  earth.     The  effect  is  seen  at  the  surface  in 


depressions  of  the  ground,  which  are  continually  causing 
great  damage  to  ]iroperty.  The  normal  form  of  a  subsi- 
dence caused  by  brine  pumping  is  that  of  a  trough,  as 
shown  on  Fig.  C.  Figs.  A  and  ]!  show  the  relative  [lositions 
of  the  strata  in  two  places  near  Nortliw  ieh.  White  salt  is 
obtained  by  evaporation  of  the  brine  in  shallow  iron  jjans, 
the  various  grades  of  salt  being  produced  by  variations  in 
the  rate  of  evaporation.  Fine-grained  salt  for  domestic  use 
requires  rapid  boiling,  whilst  a  coarser  grained  article  is 
obtained  by  conducting  the  e\aporatiou  at  a  lower  tempera- 
ture.—G.  H.  B. 


PATENT. 


Improrements  in  the  Manufacture  of  Cement  and  the 
Utilisation  of  the  Lime-mud  Hesidue  of  the  Amjnonia- 
Soda  Process  therefor.  J.  ,S.  Rigby,  Liverpool.  Eng. 
Pat.  3148,  March  I,"l888.     id. 

The  in\entor  washes  out  the  alkaline  earthy  chlorides  as  far 
as  po.ssible  with  hot  water,  and  then  adds  sodium  silicate  in 
sufficient  quantity  to  convert  the  remaining  alkaline  earthy 
chlorides  into  insoluble  alkaline  earthy'  siliciites.  Finely- 
divided  clay  is  then  added  in  the  required  proptu'tion,  and 
the  mixture  is  calcined,  gi'ound,  and  "  purged  "  as  usual. 

— E.  G.  C. 


TIII.-GLASS,  POTTEEY, 
EARTHENWARE. 


AND 


Vn  the  Opaque-Etcliing  of  Glass.     A.  Lainer.     Dingl. 
Polyt.  J.  272,  237—239. 
Thu  following  two  recipes  obviate   the    use   of   expensive 
fluorine  salts  usually  employed  in  the  preparation  of  solu- 
tions for  the  opaque-etching  of  glass. 

(o.)  10  grms.  of  soda  are  dissolved  in  20  grms.  of  warm 
water,  and  10  grms.  of  potassium  carbonate  in  20  gnus,  of 
warm  water ;  the  solutions  are  mixed  and  20  gi-ms.  of 
concentrated  hydrofluoric  acid  are  added,  and  10  grms.  of 
potassium  sulphate  dissolved  in  10  grms.  of  water  also 
added  to  the  mixture.  The  addition  of  a  small  quantity  of 
hydrochloric  acid  gives  a  fine  granulation  to  the  etched 
surface. 

(i.)  4  cc.  of  water,  1^  grms.  of  pure  potassium  carbonate, 
0*5  ee.  of  (dilute)  hydrofluoric  acid,  0*5  ce.  of  hydrochloric 
acid,  and  0"5  cc.  of  itotassium  sulphate  are  mixed,  and  the 
mixture  treated  witli  concentrated  hydrofluoric  acid  and 
potassium  carlionate,  until  the  mixture  produces  the 
requisite  degree  of  opacity. 

Kampmann,  of  \'ienna,  uses  a  simpler  method  than  either 
of  the  above  two  for  preparing  an  opaipie-etehing  flui<l. 
A  wooden  vessel  bouml  with  asphalted  metallic  hoops  is 
tilled  uji  to  about  oue-tifth  of  its  volume  with  iiigbly  con- 
centrated hydrofluoric  acid,  and  this  is  ]>artially  ncutralisetl 
by  the  gradual  addition  of  crystallised  soda.  After  the  first 
few  quantities  the  soda  should  be  added  in  u  *' polarised " 
condition,  whilst  the  whole  is  stirred  up  with  a  wooden  or 
a  glass  rod.  When  the  white  frothy  mixture  is  sufficiently 
thick  to  remain  adhering  to  the  rod,  neutralisation  should 
cejise  and  the  mixture  jiossess  a  strongly  acid  reaction. 
The  process  should  be  carried  on  in  the  open  air,  as  largo 
quantities  of  carbonic  ami  hydrofluoric  acids  escape.  The 
mixture  of  sodium  fluoride  and  hydrofluoric  acid  is  trans- 
fenvd  to  a  large  tub  and  diluted  with  5 — 10  volumes  of 
water,  according  to  the  e<incentration  of  the  acid  used. 
The  efficiency  of  the  mixture  is  next  tested  by  etching  glass 
with  it  for  two  hours.  If  it  be  too  strong,  the  surface  of  the 
glass  is  rough,  irregular,  and  seemingly  coA'ered  with  crystals  j 
if  too  weak,  the  etching  is  uniform,  but  traiishieeut.  To  the 
strong  mixture,  water  is  added,  to  the  weak,  more  concen- 
trated hydrofluoric  acid,  treate<l  with  soda,  is  added.  By  the 
latter  means  spent  solutions  may  be  revived.  The  following 
is  a  convenient  method  of  preparing  a  small  (juantity  of 
etching  liquid.      240  cc.  of  commercial   hydrofluoric   acid 
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(np.  p-.  r25H3)  aiv  tivaloil  with  fiOO  pniis.  of  powdi'rcd 
er_vstullis»'<l  sixlii  iiiiil  diliitcil  with  1.000  cc.  of  wiitiT.  Aliout 
1,1)01)  i'.-.  iif  llic  iiiixliiiv  iiiv  iilitaiiKil.  (Tin-  siKoilic  gravity 
of  till'  iuid  is  (UliTiiiiiii'tl  ill  a  tiask  wliiili  li<ilil>  iilmiit  UliO  lO., 
and  wliioli  is  lined  with  wax.)  Dii  standing'  for  soinr  tiiiio 
u  si'diiiu'iit  st'tllc.i  with  a  cloar  siiiionialaiit  lii|iiid.  Hifoii; 
itfhiiii;,  till'  glass  iiiiist  ho  thoroughly  tlcamd  and  ihi'n 
|ii'Ovid>'<l  with  a  lini  of  wax  (yellow  wax,  tallow,  colophony, 
and  asphalt  powder,  S:e.  kneaded  together)  and  etched  for  a 
few  niiniites  with  onliiiary  hydroUuoiic  acid  (1  :  10)  solution. 
This  is  jHtured  otT  into  a  separate  india-nihhcr  Ha.sk  and  the 
glass  washeil  with  water  ami  wipeil  almost  dry  with  a  soft 
sponge.  The  etching  liipilil  is  then  slinvd  up  and  poured 
on  to  the  glass,  ^  to  1  cm.  thick.  In  an  hour's  time  a  tine 
opaipie  etching  is  ohtaiiu'd.  The  licpiid  is  poured  off  and 
the  plate  washed  with  water,  and  water  is  allowe<l  to 
stand  on  it  till  a  thin  lilin  (silicates)  forms  on  the  glass. 
This  is  nihlied  olf  with  the  linger  or  a  hriish,  and  the  glass 
is  tiiially  washed  with  water.  liy  suhsecpient  treatment 
with  hydrolhioric  aeiil  the  opaipie-elching  can  lu'  hiought 
diiwn  to  any  degree  of  ti-anspareney.  If  the  efeliiiig  liijuid 
he  not  stirred  up  and  tlie  supernatant  clear  lii|uiil  used,  a 
giKid  etching  is  produced  in  two  hours'  time,  hut  the  solution 
h>scs  its  strength  rapidly  if  used  repeatedly.  The  thick 
paste  alone,  without  llie  supernatant  liipiid,  produces  a  good 
etching  in  an  hour's  time.  If  the  mixture  he  only  allowed 
to  act  for  half  an  hour  a  thin  etching  is  not  ohtaincd  hut 
one  the  gniiii  of  which  is  very  open. — F.  W.   T.  K. 


PATENTS. 

Jmprofenieiils  In   Miiflli'   Kilns  for    HeiidiHt/   and   Firing 

Sliiineii  Cllass,  'J'iliw,  I'otteri/   llVire,  and  fur  iillicr  .siiit- 

able    Purposes.     G.   Ijazeiihy,    Leeds.     Eng.   I'at.  0'J80, 

May  10,  1888.     Stl. 

TiiK  ninfili'  kiln  is   constructed   in  such  a  maiuicr  that  it  is 

eipially  heated  on  its  sides  and  at  its  top  ami  hotliuii,  while 

its  interior  is  free  from   the   products  of  cond)Ustion,  which 

cannot  possihly  come  in  contact  with  the  articles  heing  lired 

or  huriit. — E.  G.  C. 


An  ImprorcmenI  in  Ihr  Mitnufiutnrc  of  Glass.  J.  T.  II. 
Kichanlson,  Ilattoii.  Eiig.  Tat,  7309,  Jlay  17,  1888.  id. 
Flint  or  otlier  glass  is  hardened  during  the  process  of 
manufacture  hy  iiii  induced  current  or  currents  of  cold  air 
or  gas,  or  hy  siiildeii  immersion  into  a  refrigerated  air  or  gas 
einiiuher. — E.  G.  C. 


Improvements   in    the  Art   of  Enamellintj   or    Deeoratiny 

Slate,  Marble,  and  sueh  like  Materials.     W.  J.  Tcnijile, 

F.  W.  ]{ogcrs,  C.  W.  Trotmaii,  and  T.  F.  Hohhs,  Bristol. 

Eng.  I'at.  12,.')96,  September  1,  1888.     4d. 

TiiK  material  to  he  0]ienited  on  is  coated  with  any  suitahle 

metallic  surface  upon  which  the  decorations  are  made. 

— E.  E.  K 


An  Improved  Composition  for  Mannfaeturing  (.'ntcibles  or 
the  like  I'e.isels  or  Vtensils.  E.  ,1,  T.  Digby,  London. 
Eng.  Pat.  17,.'i2I,  Dccemher  1,  1888.  Irf. 
Thk  improvement  consists  in  using  a  composition  for  the 
manufacture  of  crncihles  at  less  cost  and  having  greater  tire- 
resisting  jiroperties  than  heretofore.  The  component  parts 
are  Herm  Islanil  gianite,  plumbago  and  Welsh  slate  in 
eipial  proportions,  with  fierman  clay  eipial  to  one-fourth  of 
the  entire  mass.  Tlicse  are  grouiul  scpiuately  into  a  tine 
powder,  and  having  been  passed  through  a  dressing  machine 
are  mixe<I  t4>gether  into  a  thick  paste  with  water,  and 
moulded  into  the  desired  shape.  After  drying  in  a  cool 
chamber  for  24  hours  they  arc  thoroughly  baked  in  an  oven. 

— E.  S. 


IX.-BUILDING  MATERIALS,  CLAYS. 
MORTARS,  AND  CEMENTS. 

Soliibllit!/  of  Minerals  In  Sea   Water.     .1.  Tlioulet. 

Compt.  Herul.  108,  7.">:i— 7.')'). 

TiiK  solubility  of  ohsiclian,  pumice,  ainphiholi>,  orthoelase, 

marhlc,  sea    shells,    and    coral    in    sea    water    is   extremely 

small ;  verv  much  less  than  in  distilled  water. — -.l.  M.  11.  M. 


I'ATKNTS, 

Iniproremenfs  in  the  Mauiifaelure  of  rurtJiinil  or  similar 
Cement.  .].  Uohert.sou  and  .1.  A.  1  atrick,  Gla.sgow.  Mug. 
Pal.  2032,  February  •.'2,  1 888.      id. 

Tiiic  inventors  employ  a   ntixture  of  crushed  limestone  and 
poor  shale,  or  "  blaes." — E.  (i.  ('. 


Improeemenls  In  eertain  Flre-reslsthig  Materials.  .1.  M. 
and  1).  I).  Spcnce,  Manclicster.  Eng.  Pat.  1617,  March  2(i, 
1888.     8(/. 

Tins  invention  "consists,  lirstly,  in  a  method  of  forming  a 
mixture  of  alum  ami  a  suitable  anti-tumefaction  nuiterial, 
such  as  sawdust,  into  solid  comitact  cakes,  which  occupy  a 
greatly  red\U'ed  space;  and.  secondly,  in  the  use  of  tlie 
cakes  so  fornu'il  for  liUing  the  hollow  jackets  of  lire-resisting 
safes,  boxi'S,  chests,  and  chambers,  antl  the  cavities  of  lire- 
resisting  doors,  and  also  in  tlie  interiors  of  fire-resisting 
doors." — E.  G.  C. 


An  Improved  Vlastie  l.'omposltiiai  for  Monlding  and  other 

Pnrjioses.      F.    Peer,   Paris,    France.      Eng.    Pat.    5253, 

April  y,  1888.     0(/. 

Thk  ingredients  used  are  pulverised  marble,  pulverised  glass, 

pulverised  quicklime,  and  silicate  of  soda  or  potash. — E.  G.C. 


Improvements  In  Cement,  In  "Cooling"  or  Maturing  the 
same,  and  in  Apparatus  therefor.  A.  M'Ara,  (ilasgow. 
Eng.  Pat.  5881,  April  '-'(>.  1888.     Hd. 

TiiK  eeinent  is  "air-slaked"  by  a  blast  or  current  of  air,  and 

the  addition  of  10  per  cent,  of  carbonate  of  lime  is  found  to 

be  advantageous  by  the  inventor. — E.  G.  C. 


Improvements  In  and  rclatlni/  to   ('ement.     .T.   O.   Scllars, 

liirkenhcad.  Eng.  Pat.  fi2Cl,  April  27,  1888.  6d. 
This  invention  relates  to  the  production  of  a  cement  which 
shall  be  applicable  for  use  in  the  building  of  all  kinds  of 
erections  (such  as  retort  benches,  ovens,  gas  producers,  &c.) 
subject  to  heat.  An  alkaline  composition  of  "  fluvial, 
plastic  nature  "  is  admixed  with  Cellars'  or  other  cement  as  a 
base.— E.  G.  C. 


Improved  Means  for  Testing  or  Measuring  the  Strength  of 
Cement  and  other  Materials.  II.  Iluiipiet,  Havre,  France. 
Eng.  Pat.  CCyo,  Jlay  4,  1888.  8(/. 
TiiK  block  of  cement  or  other  material  is  connected  by  a 
lever  to  a  buoyant  plunger  or  float,  su]i]iorted  by  a  fluid 
(preferably  mercury)  contained  in  a  stationary  vessel  coin- 
nmnieating  at  its  lowiM-  jiart  with  a  vessel  charged  with  the 
same  liquid  ami  capable  of  vertical  adjustment.  "  liy  raising 
the  ailjustabli^  vessel,  the  upwanl  pressure  of  the  liipiid  on 
the  float  and  the  strain  exerted  by  the  float  on  the  materials 
can  be  gradually  increased,  the  amount  of  force  thus  exerted 
being  indicated  with  great  precision  by  a  graduated  tube 
showing  the  height  of  the  liquid  in  the  stationarv  vessel." 

— E.  G.  C. 
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An  Tmprofcnie/it  III  Slicks  and  Building  Sloclis.     H.  G. 

Carew  iiml  V.  ]!.  I'otts,  Lcm.loii.     Kiifj.Pat.  7327,  Mav  17, 

1S88.      \d. 
Cavitius  ill  the  bricks,  wliicli  may  be  made  of  any  of  the 
ordinary  materials,  are  tilled  with  eharooal   in  the  form  of 
enlies,    sijiiares,    &e.,    to    alisoih    noxious    fjases,    and    the 
charcoal  can  be  readily  ehan<red  when  necessary. — E.  G.  C. 


An  Inipifirdiirnt  in  Fire-I'ionf  Colnmns.  1!.  Mannesmann, 
r.leidinj;liansen,  Gennany.  Kii^.  I'at.  84f<.'i,  Jiine  9, 
1888.  'G(/. 
Each  column  consists  of  two  tubes,  jjreferably  of  steel,  one 
ivitliin  the  other.  The  annular  space  between  the  two  tubes 
is  packed  with  asbestos,  or  some  other  incombustible  and 
badly-condnctinjr  material. — H.  G.  C. 


Imfirovrmen/s    in    tlic  Mamifaclure   of  Cement  froiii    the 

i'alcium     Sulphide    ^Yasfe    of    Lebltmc     Soda    Manii- 

f'lutiiies.      .1.    S.   Ki<;by    and    A.  McDonald,    Liverpool. 

Kng.  Pat.  a7G:!,  July  5,  1888.     &d. 

Thk  greater  part  of  the  sulphur  is  first  expelled  from  alkali 

waste  by  carbonic   acid,  and    the    remaining  sulphur  and 

suljihur   salts   are    mixed  with    clay   or   its   equivalent,  the 

niixture  then  being  calcined,  ground,  and  "  purged." — E.  G.  C. 


Improvemenis  in  Ike  Cunliiiniins  and  Economieal  Mami- 
faclure of  Cement.  V.  \V.  S.  Stokes,  I,ondon.  P^ng. 
■pat.  998G,  July  10,  1888.      Is.  \d. 

This  specification  contains  a  detailed  description  of  the 
apparatus  adopted  by  the  inventor  in  the  production  of 
finished  cement  from  the  raw  materials  by  the  "  semi-dry  " 
process,  and  references  are  made  to  past  jiatents  (7888  of 
1886,  9G94  of  1887,  and  10,764  of  1887).— E.  G.  C. 


Impioccd  Maniifacluve  of  Cement   .luilahle  an  VJastcr  and 

for   Monldini/    I'urpiiae.s.      G.    H.   Sbarpe,    Lonilon,  and 

"F.  W.  Turner,  ( 'arnarvon.     Kng.  Pat.  1 9,01 0,  December  29, 

1888.     4d. 

The  materials  used  are  slate  dust  (6G  per  cent.),  ipiieklime 

(:U)  per   cent.),  and    limestone     (4   per  cent.),    dried    and 

burned  separately,  mixed,  and  eoniuiinuted. — K.  G.  C. 


A  iVew  Comhiiialion  of  Materials  formiui/  a  Cement  for 
Cutlery.  W.  T.  \\'heatley,  Sheffield.  Eng.  Pat.  1206, 
January  23,  1889.  4(7. 
TiiK  ingredients  are  roll  sulphur  (80  per  cent.),  purified 
anhydrous  calcium  suliJiate  (16  jier  cent.),  zine  oxide  (3  per 
cent.),  and,  sometimes,  aluminie  silicate  (1  per  cent.). 

— E.  G.  C. 


.l.Suo 
4,/. 
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Improeements  in  Artificial  Building  Matei  ials 
London.    ^Eng.  Pat.  2632,  February  14,  1889 

The  materials  used  are  sawdust,  calcined  magnesia,  plaster 
of  Paris,  chloride  of  magnesium,  and  coarse  jute. — E.  G.  C. 


Improeements  in  the  Manufacture  of  Artificial  Stone. 
A.  C.  Pontou,  Parkstone,  B.  L.  Mosel^-  and  C.  Cham- 
bers, Hastings.     Eng.  Pat.  2844,  February  18,  1889.    id. 

Thkse  inventors  claim  (1)  "a  liquid  siliceous  cement  com- 
posed of  a  siliceous  liydrogel  and  an  alkaline  silicate  made 
in  the  manner  and  in  the  pro)iortions  herein  named,  for 
binding  together  pulverulent,  granular,  or  coarse  material ; 

(2)  the  cond»iuation   of    the    cement   described 

with  carbonate  of  lime  ;  (3)  combination  of  the  cement  with 
powdend  whiting  and  sand,"  &c.,  &e. — E.  G.  C. 


Improvements  in  the  Manufacture  of  Elastic  Tiles.  .Sir 
E.  J.  Harland,  Hart.,  Belfast.  Eng.  Pat.  480G,  Jlarch  19, 
1889.     4(/. 

The  tiles  are  made  of  vulcanised  india-rubber,  and  are  fixed 
to  the  floor  or  other  surface  to  be  covered  by  a  cement 
composed  of  two  parts  of  gutta-percha,  one  part  of  resin, 
and  one  part  of  Stockliolm  tar. — E.  G.  C 


Improeements  in  and  relating  to  the  Treatment  of  Slag 
for  a  rarieffj  of  Important  Uses,  sucli  as  making  it 
Cellular  for  I^aremeuts,  Walls,  and  the  like. 
St.  G.  T.  C.  Bryan,  Birmingham,  Alabama,  U.S.A. 
Eng.  Pat.  5190,  March  26,  1889.     6rf. 

The  slag  is  rotated  while  molten,  to  .separate  impurities, 
after  which  carbonic  acid  and  hydrogen  gases  are  forced 
thiough  tile  licpiid  mass.  Building  blocks  of  slag,  "  in  part 
solid  and  in  part  cellular,"  are  then  produced  in  a  manner 
described  at  lengtli  in  the  specification. — E.  G.  C. 


An  Improeed  Plastic  Fire-  and  Weather-Proof  Wood 
Mass.  J.  G.  Wolf,  Ciraz,  Austria.  Eng.  Pat.  6348, 
April  13,  1889.     id. 

The  material,  termed  "  Ossalith,"  consists  of  a  mixture  of 
sawdu>t.  sha\  ings.  wood  ]>ulji,  and  similar  substances,  with 
calcined  ii)agiiesitc  and  chloride  of  magnesium,  and  can  be 
made  harder  or  softer  by  varying  the  proportion  of  the 
materials.  The  calcined  magnesite  is  made  into  a  thin 
cream  with  tlie  chloride  of  magnesium  and  the  reduced  wood 
stirred  into  until  a  stiff  pasty  mass  is  produced,  which  is 
then  dried.— K.  E.  B. 


.-1  A*c«'  or  Improeed  Continuous  lime  and  Cement  Kiln 
or  Furnace.  A.  Schoefer,  Laegerdorf,  Prussia.  Eng. 
Pat.  8042,  May  14,  1889.     Grf. 

The  kiln  is  as  usual  vertical,  and  the  body  of  the  furnace  is 
dome-shaped  and  much  wider  than  the  vertical  shaft  which 
enters  the  middle  of  the  dome.  The  furnace  is  supplied 
continuously  with  chalk  t)r  cement  through  an  opening  in 
the  shaft  a  short  distance  above  its  junction  with  the  body 
of  the  furnace,  and  is  kept  filled  u])  to  the  level  of  the 
opening.  As  the  sliaft  is  narrower  than  the  furnace,  and 
the  top  of  the  body  of  the  latter  dome-shaped,  the  chalk 
or  cement  fed  through  the  shaft  leaves  an  empty  sfiace 
round  the  top  of  the  dome  which  has  to  be  filled  by  means  of 
openings  coinmunicating  with  the  outside  of  tile  furnace. 
DraHings  of  the  kiln  accompany  the  specification. — E.  E.  H. 


X.-METALLURGY. 

Peduction  of  .Silica  and  Boric  Anhydride  by  Magnesium. 
N.  J.  Tram.     Cheni.  Zeit.  13,  680. 

The  products  of  the  action  of  magnesium  on  silica,  boric 
anhydride,  and  metallic  oxides  are  always  alloys  of 
magnesium  with  the  other  metal  or  metalloid  and  separatiiui 
of  the  two  is  oidy  effected  with  great  lUHiculty.  Molybdic 
anhydride  is  reduced  by  magnesium  with  incandescence 
and  violent  detonation,  the  pro(hict  being  an  alloy  of 
molybdenum  and  magnesium. — C.  H.  B. 


Preparation  and  Properties  of  Metallic  Manganese. 
C.  Bullock.     J.  Franklin  Inst.  98,  62—64. 

SfANGAXESE  is  generally  stated  to  be  so  easily  oxidised  as 
to  requii'e  keeping  under  rock  oil ;  it  is  said  to  decompose 
water,  evolving  h^'drogen. 

Cast  manganese  containing  8  per  cent,  of  iron  is  said  to 
be  unalterable  in  air. 

If  instead  of  the  usual  method  of  obtaining  it  (viz.,  by 
the  reduction  of  its  oxide  by  carbon)  Bruuner's  method  be 
emplojed,   the    product   is    found    to    be   no   more   easily 
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o\iilisii)il<'  tli:ii>  iron.  Tin-  pnH'css  was  cai'iii'd  out  1)V 
mixing;  |iiuv  fiisnl  |m>wiIi'iv<1  iiiaii^aiioiis  chloruK-  with  iiii 
('i|iiiil  Wfi-ilit  of  iHiwiliMtil  lludispar  :  nuiuf  iluufics  of  lliis 
iiiiMiirc  wiMc  plaii'il  in  a  Ki'iiiili  ilav  <riiiilil>',  lu'atril  to 
iiiliif^s.  HO  •jniiiis  of  soilinm  in  small  piiiis  aililnl,  ami  tla- 
criicilOi'  I'ovi'ivil  until  the  ivailion  liuil  ciasril,  wluii  it 
was  ri'ailv  for  a  fiish  i>orlioii.  lly  tliis  ini'ans  laillons  of 
metal  wtTi'  olitaiiuil  wci^'liiiifT  aluviit  L'o  per  cciil.  of  tlu- 
rhitiriili'  iisiil. 

A  hijiliff  tt'inpfi-.itnfi-  than  is  nt'Oi-ssafy  shonlil  In- avoiih'tt 
or  thi'  I'l'iii'ihU's  will  In-  liaill_\'  attai'kt'd.  Manpuu'sc  ijot  hy 
this  pioi'iss  is  viiv  hriltif  with  a  stirl-whitf  frai'tniv, 
si-arofly  tourhiil  hy  a  lih',  not  ivaclily  oxiilisalilr,  ipiilo 
unattnutiil  hy  a  ina^'ml  ;  sp.  ^.n-.  T'OT:;  hiconiiiif;  7-15:t 
when  IV  I'usimI  nmlii-  sodinni  ililoiiilo. 

On  snhstitntiiifr  soilinm  rhloriile  for  fluorspar  as  a  flux, 
lh>-  yield  was  snndltr,  the  natal  less  hritlh',  with  a  ditfi  rent 
fraetnre,  and  Iia^in-;  a  speeitii-  ;^i-avily  of  7  "Jiil.  NN'hen  fluor- 
s|tiu'  was  nsed  the  nietal  was  contaminated  with  ealeium, 
lhoii;:h  free  fn»in  iron.  This  may  aeeoimt  for  its  higher 
sp»'eitie  i;ra\ity  when  re-fused  luider  sodium  eliloi-ide,  and 
also  wlu'ii  maile  without  the  use  of  fluorspar,  si'ein*;  how 
h>H  the  speeilie  {.'i-avity  (  1  ■  :>')  of  ealeium  is. — 15.  li. 


Siitphiiioiis     iinil     Uixiilphiiii.icil    lilitsl-fnnitu'f     Slaij. 
A.  I).  KIbers.     Kii-r.  ami  .\lin.  .lour.  ISSy,  :,->i  and  ,")69. 

linsT-KiRx.vtK  sla;;  usually  contains  sulphur  as  ealeium 
sidphide.  <lerived  from  both  fuel  and  ore  ;  tlie  ]>resence  of 
the  sulphide  causes  the  sla^'  to  ]kiss  throu";!!  two  stapes 
durin;;  soliilitieation,  the  silicates  tiist  solidifyiiifr,  and  after- 
wards the  ealeium  stdphidc.  In  coiisetpienee  of  this 
irrejrularity,  castinj^s  made  of  it  are  apt  to  warp  ami  he 
unsouiul. 

Shifj  free  from  siilplmr  heliaves  as  a  homofieiieous 
mixture  of  silicates,  and  passes  through  ii  vi.seous  stafje 
during  coolin;;,  which  persists  the  lonjier  the  jjreater  tlic 
difference  hetween  the  solidify  itii^  points  of  its  component 
simple  silieati's. 

I'or  the  desulpluirisatiou  of  the  slap;  .sodium  nitrate  can 
he  used  in  the  nuunier  sujrpested  hy  Heaton  and  Harpreaves, 
li(»\ears  apo.  for  the  ptn'itieation  and  partial  ileearbonisation 
td'  pip  iron,  thouph  less  will  l)e  needed,  as  no  carbon  (with 
its  low  utoiuic  wcipht  and  hiph  valency)  has  to  be 
oxidised. 

Assuminp  the  reaction  lOCaS  t  12  XaXOj  =  10  C'aO  + 
CXa.,()  +  ioSOj  +  ex.,  to  occur,  each  single  per  cent. 
of  C'a.S  will  reipiire  ratlur  less  than  I'.")  per  cent,  of 
XaXO;,,  so  that  a  eharpt'  of  'J.oyd  lb.  of  slap  containinp 
2  per  cent,  of  ealeium  snlpliiiie  ivill  need  to  be  tri-ated  with 
about  t>t>  Ih.  of  sitdium  nitrate.  The  fre<-  basic  substam-^-s, 
which,  aceordinp  to  the  abo\ f  etpuition,  ai'c  produced,  ser\'e 
to  iiicretLse  the  duration  of  the  tluidity  of  the  slap,  ])rnvidcd 
it  he  not  already  too  basic,  a  condition  ohtaininp  if  its 
oxypen  ratio  fall  below  that  characteristic  of  a  mono-silicate 
constitution.  ISesides  sodium  nitrate,  the  chloride  may  be 
used  to  pet  rid  of  iron  b\  \olatilivations  as  ehlrtride.  In 
addition  to  the  ilireet  benehts  attained  by  the  (lesnl]>lnirisa- 
tion  of  slap,  nu'Utioned  above,  the  foUowinp  adxantapes 
accrue:  The  soliilifyini:  point  is  lowered,  and  the  ranpe  of 
lemiK'niture  durinp  which  the  slap  remains  plastic  is 
increased  ;  moreover,  that  part  of  the  slap  which  clinps  to  the 
walls  of  the  converter  after  pourinp,  can  he  scraped  out 
before  it  sets,  rc-lieatcd  ajid  moulded  into  suitable  shapes. 
So  marked  is  the  couvenieiice  of  this  preater  fluidity  that  it 
is  recommended  to  add  some  cheap  form  of  alkali  ic.ij. 
sodium  carbonate)  to  siu'h  slaps  as  re(]iiire  but  little  sodium 
uitrate  for  their  complete  dcsidphurisation.  In  this  case  the 
siihstaiice  selected  shoidd  be  run  in  alrea<ly  fused,  so  as  not 
to  chill  the  cliarpc,  and  cause  it  to  solidify  before  it  can  all 
he  used.  Maiuifacturers  are  likely  to  comply  with  this 
condition,  because  every  ]iound  of  the  product  wasted 
represents  to  them  a  fraction  of  a  jiound  of  material  they 
have  btnKjht  dirrf/I//,  and  they  are  more  apt  to  be  alive 
to  the  nee<l  for  economy  with  respect  to  it  thau  to  anythiup 
thev  have  paid  for  indirectly,  such  as  the  untreated  slag 
itself.— B.  U. 


XL-ELECTRO-CHEMISTRY  AND  ELECTRO- 
METALLURCrY. 

I'.VI'KXTS. 

Impi'fii'i'meHt.s  in  itud  vinnwrtt-d  with  Sn-unduri/  liitiferirs 
or  Klvrfrinil  Afcuiuiilttlurs.  L.  Hristol,  Hroudey.  Knp. 
I'at.  w:i4,  .Inly  C,  IH.SS.  S</. 
To  increase  the  cohesiveness  and  ripidily  of  the  plates  anil 
to  do  away  with  the  lu'cessity  for  a  nu'tallic  support,  the 
active  nuiterial  is  mixed  with  hair  <a-  tihrous  substances. 
.V  e(Uuluctor  of  lead  or  platinum,  lia\inp  lateral  branches,  is 
inserted,  and  the  whole  subjected  to  a  penile  pressure  aiul 
di-ied.  These  plates  ari'  then  placed  insidi'  bottoudess  cases 
ha\  inp  supportinp  strips  of  wood,  and  tlu'  nei-essary 
number  of  studi  eases  ])laccd  inside  a  larp*'  water-tipht  case 
to  form  one  cell.  .\  simple  lorin  of  pas  escape  plup  is 
provided. — H.  T. 


Hipriirtd  Conni'.ritiii  far  thf  Carhou  tir  A^/j/lonirrdti' 
rtiilis  nf  Udlranic  Ihiileries.  \i.  I.  Doppinp-llepenstal, 
(iraiuird.     Knp.  I'at.  1(1,1527,  .fuly  2:!,  1K«H.      id. 

A  riKt'K  of  platinum  wire  or  bar  of  suitable  size  is  beitt 
hack  upon  itself  ami  wedped  into  a  hole  or  slit  in  the  plate 
or  block,  the  wedpe  action  scrvinp  to  pive  close  contact. 

— Ii.  T. 


Imprart'tuents  in  or  ri'hifin<j  tit  Pi/nmirtrrs.  \V.  H.  (Irind- 
Icy,  Tunstall,  and  W.  S.  IK'iisley,  Carilifl'.  Knp.  I'at. 
l:i,U().J,  Septcmlicr  H,  1SX«.  lli/. 
Coils  of  platiiuim  or  iridium  wire  are  \V()und  upon  an 
insulatinp  iiutterial  such  as  porcelain,  and  introduced  into 
the  chamber  whose  ti'mi)erature  is  to  he  measured ;  the 
ti'rmitiatioiis  of  these  wiivs  are  bioupbt  to  a  suitalde  switch- 
board in  connexion  with  a  Whealslone  bridpe  of  .somewhat 
novel  construction,  enablinp  the  resistance  of  the  coils 
inside  the  chamber  to  be  measured  at  any  time.  As  the 
resistance  of  the  wire  \'aries  with  the  ti'Uiperature,  it  is 
possible  by  measurinp  its  resistance  tt)  ast^ertain  its 
temperature  at  that  particular  time, — Ii.  T. 


Jinprofvttients  in    Crulrttnic   JJaticrirs   ami  in    Kh'rtrnlijtic 

Baths.     }.  Ii.   Roberts  and   H.    L.  Hrevoort,   Hrooklyii, 

New    York,  I'.ts.A.      JOnp.    I'at.    1S.1'.)-I,    December   "iK, 
ISSS.      Hi/. 

l\*)rderto  pre\cnt  the  diffusion  of  liipilds  in  a  two-iluid 
battery,  a  non-[>orous  i>artition,  but  with  electrolytic  pro- 
perties, is  employed,  and  maybe  made  of  starch  '*  boiled 
in  a  stronp  brine  of  some  salt  of  an  alkali,  such  as  chloride 
of  .sodium  or  a  salt  of  zinc,"  the  pelatinous  mass  so  pro- 
duced beinp  cnnliui'd  between  walls  of  i-loth  to  form  the 
diaphrapm  of  the  battery.  ( )ther  methods  of  formiiip 
similar  <liaphrapms  are  described.  Or,  a  porous  cell  may 
be  soaked  in  an  aqueiais  solution  of  silicate  of  soda  or 
potash,  and  then  dipped  into  nnu'iatic  acid  or  a  solution  of 
a  salt  such  as  chloride  of  iron.  In  this  way  silica  is 
deposited  iu  a  gelatinous  mass  in  the  pores  of  the  pot. — 15.  T. 


An  Improvement  in  Materials  to  he  used  in  Galvanic 
liatleries.  A.  Coruwell,  Jlelbourne,  Victoria.  Kng. 
I'at.  19,061,  December  ISl,  1HH8.     6d. 

This  is  an  impro\'ed  method  of  prci>ariiip  the  saline  matter 
referred  to  in  Knp.  I'at.  12,:i7H  of  1HH5  (this  .lourmd,  1HK(!, 
.'iOO),  and  is  carried  out  thus  : — Three  fluid  (mm^es  of 
sniphiu'ic  acid  are  boiled  with  three  fluid  drachms  of 
mercury  until  the  latter  is  dissohed  ancl  tlu-  excess  of  acid 
evaporated.  This  mercuric  sulphate  is  then  dissolved  in 
■10  oz.  of  water,  and  2  oz.  of  common  salt  are  added  until  a 
whitish  colour  at  the  rci|uincl  density  (viz.  1--125)  is 
obtained. — K.  T. 
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A     New     or     Improved    Ozone  -  Producing    Apparatus. 

H.  A.  B.  H.  de  Vais,  Paris,  I'rauce.     Eug.  Pat.   5230, 

March  27,  1889.  6f/. 
A  GLASS  bell-.iar,  liaviiii;  its  outer  surface  coated  with  tiu 
foil,  is  inverted  and  phieed  over  a  jrlass  cylinder  having  its 
inside  coated  with  tin  foil,  the  whole  being  covered  with  a 
large  inverted  glass  hell.  The  outside  tin  foil  is  eoiniected 
with  the  positive  pole  of  an  induction  coil,  and  the  inside 
with  tlie  negative.  The  apparatus  is  so  constrncted  tliat  a 
em-rent  of  air  can  he  passed  up  the  centre  C3linder  and 
down  between  the  outside  of  the  cylinder  and  the  inside  of 
the  coated  bell-jar  ;  at  the  same  time  the  induction  coil  is 
set  working  and  the  moving  air  becomes  eleetritied  and 
changed  into  ozone.  A  vessel  is  arranged  beneath  for 
collecting  the  ozone.— B.  T. 


Iniprorement.f  in  Secondary  Batteries.  P.  A.  Newton, 
London.  From  W.  Main,  Brooklyn,  New  York,  U.S.A. 
Eng.  Pat.  6112,  April  9,  1889.  8f/. 
This  consists  ehieflv  of  an  improvement  upon  tlie  Mere- 
scle  battery  (Ens.  Pat.  4311  of  1887;  this  Journal,  1887, 
H33),  in  tlie  new-  batterv  the  plates  being  placed  horizontal, 
with 'the  hydrogen  plate' lielow  the  o.vygen  plate.  Vertical 
cud  plates  "of  insulating  material  are  placed  in  the  cell,  and 
rods  of  hard  rubber  or  similar  material  are  stretched  across 
from  end-plate  to  end-plate  to  support  the  active  material, 
any  desired  number  of  layers  of  this  active  material  being 
used.  The  hydrogen  plate  consists  of  a  perforated  copper 
tray  carrying"  au  amalgam  of  zinc  and  mercury,  the  oxygen 
plate  of  lead  coated  with  carbon  or  a  earbouised  material  to 
add  to  its  conductivity.  The  electrolyte  may  consist  of  a 
solution  containing  zinc  and  mercury,  or  a  dilute  acid 
solution  may  be  employed. — B.  T. 


Improvements  in  Thermo-electric  Batteries.  J.  J.  Shedloek 
and  K.  Mestern,  Loudon.  Eng.  Pat.  6119,  April  9, 
1889.  8rf. 
The  battery  is  so  con.structed  that  the  electro-positive  metal 
or  alloy  can  be  kept  in  a  molten  state  by  means  of  the  com- 
bustion of  coal  or  oil,  while  the  metaUic  strips  connecting 
these  alloys  are  kept  cool  outside  the  molten  metal  by 
means  of  a  current  of  air  circulating  round  them.  Any 
suitable  number  of  these  elements  can  be  arranged  round  a 
circular  combustion  flue. — B.  T. 


Improuements  in  Secondary  Batteries.  G.  E.  Heyl,  Char- 
lottenberg,  Prussia.  Eng.  Pat.  6865,  April  24,  1889.  4d. 
L\  this  battery  the  plates  are  made  of _  a  lead  felt  prepared 
by  hanging  up  vertically  thin  round  wires  or  threads  of  lead 
and  allowing  compressed  air  to  blow  upon  them  until  they 
are  thoroughly  entangled.  The  felt  is  then  compressed 
into  plates  of  the  required  size,  and  molten  lead  poured 
round  to  form  a  framework.  Plates  thus  formed  have  great 
porosity,  and  are  not  liable  to  short  circuit. — B.  T. 


Improrcmeuts  in  Electric  Secondary  or  Storage  Batteries. 

T.  H.  Hicks,  Detroit,  U.S.A.     Eng.  Pat.  7002,  April  26, 

1889.  6d. 
The  lead  plates  forming  the  elements  are  cast  with  shelves 
upon  each  face,  the  shelves  being  bent  up  so  as  to  form 
retaining  troughs  to  hold  the  active  material.  (Jxide  of 
lead  is  used  upon  one  side  of  the  plate  and  peroxide  on  the 
other.  The  requisite  number  of  these  plates  are  then  fitted 
to  serve  as  division  plates  between  water-tight  cells,  one 
side  being  used  as  a  positive  and  the  other  as  a  negative 
plate.— B.  T. 

C'OUKECTION. 

It  is  requested  that  in  the  July  issue,  page  ."jSl,  second 
column,  line  5  of  first  abstract,  the  senteuce,  "  The  anodes 
and  catliodes  are  of  pure  zinc,"  be  corrected  to  read,  "  The 
catUode.s  are  of  pure  zinc." 


XII.-PATS,  OILS,   AND   SOAP 
MANUFACTURE. 

Decomposition  of  the  Neutral  Fats  by  Heating  under 
Pressure.  ('.  Engler  and  S.  Seidner.  Dingl.  Polyt. 
J.  271,  51.5— .)26  and  572—576. 

See  under  II.,  page  607. 


i'ATKNTS. 

Improrements  in  tlie  Purification  of  Oils  and  Fats,  and 
the  Oblainment  of  U.scful  Products  therefrom.  W.  A. 
Mitchell  an<l  O.  C.  Hagemaiiii,  London.  Partly  from 
M.  Von.  Schmidt,  Vienna,  Austria.  Eng.  Pat.  6949, 
May  9,  1888.  6<i. 
In  carrviu"  out  this  invention  the  fats  or  oils  are  placed  iu 
a  vessel  provided  with  stirrers  and  heated  to  180°  V.  Soda 
crystals  are  then  added  and  the  whole  mass  well  stirred. 
Instead  of  soda  crvstals  other  forms  of  carbonate  of  soda 
may  be  employed,  but  in  such  eases  the  amount  of  water 
used  must  not"  exceed  460  per  cent,  of  the  tohil  amount  of 
Na,CO,  added,  otherwise  an  emulsion  will  be  formed  from 
whi'ch  the  oil  or  fat  cannot  be  separated.  After  standing 
for  some  time,  the  mass  separates  into  two  layers  of  oil  or 
fat  and  soap.  The  separated  oil  or  fat  is  then  washed  or 
filtered  and  heated  in  a  vessel  into  which  carbonic  acid  or 
uitrogen  is  pas.sed,  by  which  means  certain  volatile  impurities 
are  removed.  The  carbonic  acid  or  nitrogen  can  be  re-used 
after  purification  by  passing  it  through  charcoal  or  solution 
of  permanganate. — E.  J.  B. 


An  Improvement  in  the  Manufacture  of  Soap.     T.  S.  Steeil, 

Londonderry.     Eng.  Pat.  9123,  June  22,  1888.     4d. 
The  inventor  adds  from  6  to  10  per  cent,  of  a  pure  mineral 
oil  of  a   specific  gravity  of   about  0-875  to  a  "  fitted  "  soap 
containing  70  per  cent,  of  rosin.     A  sufficient  excess  of  alkali 
must  be  added  to  saponify  the  mineral  oiL — E.  J.  B. 


Improvements  in  the  Treatment  or  Purification  of  Fatty 
Acids  and  in  tin'  .-Ipparafus  employed  therein.  M.  \'. 
Brisset,  Saint  Denis,  France.  Eng.  Pat.  10,296,  July  16, 
1888.  8d. 
The  object  of  the  in\entiou  is  to  remove  liquiil  fatty  acids 
from  tlieir  mixture  with  solid  fatty  acids  iu  a  more  efficient 
way  than  by  pressure,  which  is  tlie  method  at  present 
employed.  The  process  consists  iu  dissolving  the  mixture 
in  a  suitable  solvent,  such  for  example  as  benzene,  turpentine, 
petroleum  ether,  acetone,  alcohol,  carbon  disulphide,  &e. 
The  solution  is  effected  hot  aud  on  cooling  the  solid  fatty 
acids  crystallise  out.  The  crystals  are  freed  from  the 
mother-liquor  containing  the  liquid  acids  by  means  of  a 
filter-press,  centrifugal  machine  or  vacuum  apparatus.  The 
whole  of  the  operations  are  conducted  in  hermetically  closed 
vessels. — E.  J.  B. 


Improvements  relating  to  the  Preparation  of  Artificial 
Manures  from  Fish  and  other  Substances  and  to  the 
Extraction  of  Oil  therefrom.  C.  Weigelt,  Berlin,  Ger- 
many.    Eng."  Pat.  11,505,  August  9,  1888.     6d. 

See  under  XV.,  page  631. 


An  Improved  Composition  for  Use  as  A.rle  Grease  or 
Stuffing  Bo.r  Packini/.  G.  Hervieux  and  V.  Bedard, 
Quebec,  Canada.     Eng.  Pat.  4190,  March  9,  1889.     id. 

The  inventors  claim  an  axle  grease  consisting  of  24  parts 
of  cod-fish  oil,  16  parts  of  beef  tallow,  2  parts  of  soft  soap 
and  1  part  of  rosiu. — E.  J.  B. 
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Ah  Improved  Soap  Powder.     H.  C.  Foiilslmni,  Hrouilcsbury. 

Knjr.  Pat.  46.'il,  Miireh  16,  IHK".).     G</. 
TiiK  iini>i-iivfil  s<Hi|>  ))o\viIiT  niiisists  iif  L'O  ll>.  of  soap,  I'J  lli. 
of  alkali,  III  111.  of  lailionali'  of  soila,  70  111.  of  soihi  rrvstals. 
and   to  lai'li  luiinli-itlwi-i(;lit  of  the  iiiixlmv  ;t  11).  of  paialliii 
and  -J  11).  of  turpviitiiK'  aiv  addi-il. — K.  J.  H. 


XIII.-PAINTS.  PIGMENTS,  VARNISHES. 
AND  RESINS. 

I'.VTKNTS. 

Impruied  Appiiiitlus  for  VuUanisiini  Caoutchouc  ami 
Mouliliiii/  t'llluloiJ.  .J.  Wirtli,  Paris,  Fnince.  Kiig. 
Pal.  aCOJ.  .Iiilv  2,  1H««.     Kd. 

TiiK  inventor  rhiims  tliat   by  the  use  of  his  apparatiis  an 
economy    hoth  of  time  and   steam   may  he  effected.     The 
sneciHcniioii  is  accompanied  by  13  descriptive  drawinf^s. 
"  —  E.  .l.R 

Improi'enienls  in  Plaslif  (^ompniiiiih.  P.  ^1.  .Justice, 
London.  From  A.  Onivelin,  I/icfte,  l!(lf;iuni.  I'li^'.  Pat. 
yGfi.'i,  .Inly  :i.  ISSS.     6i/. 

This  invention  relates  to  the  manulacluri'  of  a  sulislance 
culled  "  Kburile,"  suitable  as  a  scibstiluti'  for  ebonite,  lioiii, 
.Sec.  It  is  prepareil  in  the  followiu};  nianjier: — A  misturc  is 
made  of  U>0  parts  of  paper  iiul|i,  containiii;;  about  ,")ll  per 
cent,  of  watt-r.,  uitli  HO  parts  of  blotxl.  The  mass  is  well 
kneaded,  rapidly  dried  and  powdered.  100  parts  of  this 
powder  are  mi.ved  with  80  parts  of  blood,  one  part  of 
powdered  rosin,  ami  j  part  of  linseed  or  other  oil.  If  a 
pale-coloured  product  be  desired,  the  seiuin  of  blood  may  be 
employed  and  to  the  ma.ss  may  be  added  either  casein, 
while  of  egfj,  jrelatin,  j^lue,  starch,  ilexti-iu,  or  suitable  rrnjns. 
To  increase  the  hariUiess  u.  small  percentajce  of  silicate  of 
soda  may  he  adde<l.     The  material  may  be  moulded  into 


any  deHinxl  form.    It  possesses  prcater  hardness  than  wood, 
does    not  soften   under  heat,  and  is  not  reiideieil  biittle  bv 
cold.      It  can  be  readily  worked  in  a  lathe,  and  beinj^  a  non- 
coiiducliuj;  nuitci-jnl  can  be  used  as  an  electrical  insulator. 
— K  .1.  H. 

A  Milhod  iif  I'riitliiciiii/  II  I  'svj'iil  Miilcriol  or  Mnli-ildl.i 
J'nUH  (wri-fit.-iluuf,  Oiithnse,  ttiitl  iilht-r  \'(iricfir:i  iij'  J/arii- 
lili'itde.  K.  Murjahn,  llandinr;;,  (icrmanv.  Kn;;.  Put. 
■117.'),  March  a,  1H«'J.     Ul. 

TiiK  minerals  are  dried,  crushed,  and  treated  with  h\  dro- 
ehloric  or  sulphuric  acid,  the  washcil  residue  bein;;  ajiplieil 
to  \iu-ious  uses,  as  paper  nialiiiii:,  niaiitiraetiir^'  ol'  riil'ber 
compositions,  &c. — K.  Ci.  ('. 


An  Improved  SolHtinii for  liendvriii;/  I'lulli,  i'ril,  I'lijirr, 
and  the  like  Waterproof'.  Al.  (iaut;!  and  1.  Mcissncr, 
Vienna,  Austria.     Knj;.  Pat.  576:t,  .\pril  I,  IHSa.     4d. 

TiiiU'K  solutions  are  prepared  as  follows: — (I.)  One  part 
of  Indian  isinjjjiass  is  dissoh-ed  in  20  jiarts  of  hot  watei-, 
and  tlu-  solution  neutralised  with  caustic  soda;  (2.)  Ti-n 
parts  of  suf;ar  of  leail  in  20  jiarls  of  hot  water ;  (:t.)  ('i-27 
parts  of  alum  in  l."iO  ]iarts  of  hot  water.  These  solutions 
are  mixed  together,  and  the  precipitate  of  lead  sulpliate  is 
allowed  to  settle,  an<l  may  be  utilised  as  a  paint.  The 
solution  is  diluted  with  water  and  is  then  readv  for  use. 

"  — K.  ,1.  I!. 


An  Improved  Ihiin/dnt  (  \impound and  Wafer-litjht  (  \>rvrin(/ 
or  Knclosure  Ihrrejor.  A.  iM.  Wood,  \Vestnunster. 
KiiR.  Pat.  7137,  April  29,  1889.     4d. 

TiiK  inventor  claims  the  manufacture  of  an  "  iin])roved 
buoyant  comjioinid  or  material  consisting  of  ctirk,  I'osin, 
and  marine  jilue  or  bitumen  with  cocoa-nut  husks,  cane, 
bamboo  ebi[)s,  or  whalebone,  or  with  wa.v  and  shellac  or 
gum  kauri,  or  with  woodite,  rubber  euphorbia  or  analogous 
gums."  Also  as  a  covering  or  cementing  medium  for  pieces 
of  buoyant  material,  "  the  impi'DVed  cement  consisting  of 
rosin,  pitch,  and  marine  glue  with  kieselguhr,  asbestos,  or 
whalebone  powder  or  shreds." — K.  J.  B. 


XT.-AGEICULTURE,  MANURES,  Etc. 

Progrexsire  DcvdopmonI  of  the  Ptilahi.     \.  Ciirard.     C'ompt.  Kend.  108,  G02— COl. 
Two   hundred   roots   were    ]ilanted   at   .loinville,   and   the   investigation    of    their    progressive    development    extended 
over  about  four  months,  the  ciiffeient  portions  of  the   plants  being  weighted,  and  analyses  made,  at  si.x  different  periods. 
The  mean  results  of  the  si.x  series  of  analyses  are  giveii  in  the  following  table : — 


July  3. 

AuKUst  4. 

„._. .,„ 

October  10. 

October  25. 

Water , 

85-23 

80-79 

78-10            1           75-!lt 

! 

80-22 

77-05 

Soluble  Matters. 

1-48 

0-07 

i-.-ii; 

0-3.'-. 
O-f-lj 

1-12 

0-00 

o-iii 

0-72 
111 

0-64 

0-00 
1-10 
013 
1-38 

0-27 

0-00 
2-0(5 
0-0(i 
1-31 

0-10 
0-00 
1-00 
1-19 
1-39 

0-02 
0-00 
1-OS 

1-It 
i-k; 

Other  oniranic  matter 

Suits 

■i-72 

8-87 

3-34 

4-00 

4-G7 

1-00 

Insoluble  Matteks. 

8-10 
8-KI 

r6(i 
i-ix; 

13-92 
1-23 
0-08 

0-oa 

l.Vfi?            '          17-it 
1-liO                         1-150 
0-10                       0-32 

0-oa               0-09 

13-70 
1-31 
0-19 
0-13 

10-38 

rcc 

0-10 

o-on 

Mineral  matter 

10- o« 

13-22 

17-E5                       10-17 

i5-:« 

18-211 

(See  also  this  Journal,  1889,  472.) 


— E.  G.  C. 
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Firation  of  Nilinycn  hi/  Arabic  Soil  in  Absence  and  in 
I'resciice  11/  I'ei/elalion.  lifi'thfliit.  ( 'oinpt.  lii'iid.  108, 
700 — 70S."  (Compaiv  this  Journal  1KH7,  5.j'J  ;  and  1888, 
382.) 

This  paper  is  an  abstract,  by  Bcrtlii'lot  hinisi-lf,  of  a  nuich 
liinj;i-r  inic  ocuupvinff  over  200  pajres  of  tlu'  Annalex  de 
Cliimie  el  de  Physique  fin'  April  1889,  and  the  present 
abstraet  refers  to  both  memoirs.  In  the  latter  journal  the 
mode  of  experiment  and  the  analytical  processes  are  dis- 
cussed in  detail,  and  the  figures  relating  to  each  separate 
experiment  are  set  out.  The  experiments  were  made  in 
1888,  and  comprised  64  separate  pots,  following  the  lines 
of  the  author's  pre^•ious  experiments  of  188Hand  subsctpR'nt 
years.  They  establish,  by  the  most  rigorous  figures,  the 
increase  in  combined  niti'tigen  of  plain  soil,  under  certain 
conditions,  and  next  that  the  gain  in  nitrogen  is  much 
greater  when  certain  leguminous  plants  are  grown  in  the 
soil,  and  that  in  this  case  the  gain  in  nitrogen  takes  place 
not  only  in  the  soil  but  also  in  both  the  underground  and 
aboveground  portions  of  the  plant.  As  an  examph'  of  the 
mode  of  experiment,  the  ijuautitics  dealt  with,  and  the 
extent  of  the  increase  observed,  experiment  No.  ."i:i  nuiy  be 
cited,  especially  as  it  is  one  of  those  made  under  condition.s 
wliich  exclude  any  (question  as  to  the  interference  of 
atmospheric  ammonia,  nitrogen  iu  rain  water  and  nitrogen 
removed  by  drainage.  Ou  ilay  11th,  1888,  a  porcelain  pot 
was  filled  with  2-  145  kilos,  of  soil  which  had  been  carefully 
air-diicd,  stones,  \egetable  debris,  and  all  foreign  sub- 
stances removed,  reiulercd  tlu)roughly  homogeneous  b^- 
veiy  moileratc  crushing  and  sifting,  ami  finally  subjected 
to  complete  analysis.  Tlie  quantity  of  soil  nanu'd  con- 
sisted of  1  ''JJO  kilos,  of  dry  .soil  and  0'  1115  kilo,  of  water, 
and  contained  per  kilo,  of  dry  soil,  1-8998  grms.  of 
combined  nitrogen,  -0122  grm.  nitric  nitrogen,  and  19-8 
gi-ms.  of  organic  carbon.  As  for  the  quality  of  the  soil 
(the  full  analysis  of  which  is  given)  it  was  a  clay,  rather 
poor  in  organic  nmtter,  and  containing  .J — G  per  cent,  of 
carbonate  of  lime.  The  pot  was  ]ilaced  on  a  ground  glass  1 
plate  under  a  glass  shade  of  about  45  litres  capacity,  and  , 
tlie  joint  lendcred  air-tight  with  vasclin.  \X  the  eounnence- 
ment  of  the  experiment  two  determinations  gave  0'9743 
and  0-9743  of  N  per  kilo,  of  dry  soil.  On  July  3rd,  1888, 
after  remaining  undisturbed  for  seven  weeks,  two  determi- 
nations gave  1-01)10  and  1-0579,  mean  1-0599  grms.  of 
N  per  kilo,  of  dry  soil.  The  total  gain  of  combined 
uitiogen  in  the  1-950  kilos,  dry  soil  is,  therefore,  2-0629 — 
I  ■  S'.i'.KS  =  0- 1631  grm.,  a  (puinlity  far  exceeiling  the  ex- 
perimental error,  which  was  carefully  defined  by  trials  in 
idank.  This  is  exclusive  of  the  nitric  nitrogen,  of  which 
there  was  0-0122  grm.  present  at  the  begimiing,  and 
0-0391  grm.  at  the  end  of  the  experiment,  so  that  a  feeble 
nitrification   had  been  in  progre.ss    simultaneously.      As  a 


control,  il  ipnintity  of  this  soil  was  shaken  for  some  time 
iu  a  large  ilask  kt-jit  tilled  with  i)ure  carbon  dloxid)-,  then 
transferred,  without  contact  v\'itli  air,  to  a  smaller  flask 
also  filh'd  \\\{\\  cai-bon  dioxide,  until  the  latter  was  full  of 
soil.  It  was  then  corked,  scaled,  and  laid  aside  for  four 
months  and  a  half ;  at  the  end  of  that  time  it  gave 
0-986  grm.  of  N  per  kilo,  of  dry  soil,  against  0-974  ut 
the  commencement,  the  difference  being  not  greater  than 
the  experimental  error.  The  gain  of  nitrogen  in  experi- 
ment Xo.  53  can,  therefore,  only  be  attributed  to  fixation  of 
free  atmos[ihei'lc  nitrogen  by  the  soil  under  the  conditions 
of  the  experiment,  which  arc  : — a  porous  conclition  of  the 
soil,  not  absolulely  puKerised,  or  injure<l  by  excessi\-e 
crushing  or  rubbing,  which  nuiy  destroy  mici'obes;  gentle 
circulation  of  o.xygen,  giving  rise  to  feeble  but  imt  verv 
rapid  nitrification,  as  a  consequence  of  this,  absence  of 
reducing  fcrmentatlcuis ;  presence  of  a  limited  quantity 
of  water;  temperature  from  lo" — 40°;  existence  in  the 
soil  of  a  limiti'd  proiicu-ticui  of  uiti-ogen  contained  in  organic 
matter  nt)t  undergoing  pntrefaetii)n  or  any  amerobic  fi-rmcn- 
tation  ;  and  fiuall_v,  presence  of  the  natural  microbes  of  the 
soil.  Precisely  similar  experiments  nmde — (1)  with  the 
pots  of  soil  under  a  glass  shelter,  but  exposed  to  free 
circulation  of  air,  and  (2)  with  the  pots  fully  exposed  to 
air  and  rain,  the  drainage  water  being  ct)llecteil  by  a  fniniel 
and  tube  in  a  bottle  placed  underneath,  and  the  nitrogen 
renio\ed  in  soluti^>n  determined,  ga\e  similar  results,  the 
gains  being  I'cspcctively  0-1387  and  0-1671  grm.  of 
nitrogen.  The  increases  in  these  three  cases  amount  to 
8-6,  7-3,  and  8-8  per  cent,  respectively  of  the  total  com- 
bined niti-ogen  present  at  the  commencement,  aiul  a 
comparison  of  the  last  two  with  the  first  shows  that  the 
ammonia  of  the  air  and  the  nitrogen  carried  to  the  soil 
by  rain  are  negligible  (luantities  in  these  experiments. 
The  gain  of  nitrogen  jier  hectare  of  soil,  for  the  same 
depth  (18  centinu'ttes)  and  for  the  same  time  (8,  12,  and 
11  weeks),  would  amount  to  87,  74,  and  89  kilos,  respec- 
tively, and  in  experiments  with  other  soils  much  larger 
increases  have  been  obtained,  but  the  author  does  not 
assert  that  the  conditions  necessary  for  these  large  increases 
are  present  over  large  areas  or  dejiths  of  laud  \inder  ordinary 
circumstances. 

The  influence  of  legumiiu)us  vegetation  is  best  shown  in 
the  series  of  experiments  with  a  glass  shelter,  or  with  free 
exposure  to  air,  since  it  is  impossible  to  get  a  healthy 
dexelopment  of  the  ]ilants  in  the  satnrjited  asmosphere 
luider  tlu-  glass  shades,  ewn  though  carbtui  dioxiilc  be 
occasionally  introiliieed  ami  the  air  renewed.  The  fidlowing 
table  gives  the  results  as  regards  nitrogen  obtained  by 
growing  six  leguminous  species  in  the  same  soil  as  above- 
mentioned  in  pots  placed  under  a  glass  shelter  with  free 
circidation  of  air ; — 


Pot  41. 
Vetches. 

Pot.  41. 
Lupins. 

u„t  <,,,        1        Pot  43. 

Pot  41. 
Crimson 

Cloter. 

Pot  45. 
Lucerne. 

u 

10                       14           !            22 

11                     19 

/-Soil 

Grms. 

3-4197 

0-lill6 
0-OiBO 

Grras. 

3-J197 

0-4833 
0-0030 

Grms. 

3-411)7 

0-23-JS 
0-0051 

Grms. 
3-41!)7 

(1-0911 

0- ootid 

Grujs. 
3-4197 

0-1181 

0-0030 

Grms. 

S-4197 

0-0S43 

0-0006 

3-0143 

3-8059 

3-G576 

.■!-.i"(l4 

S-5408 

3-5138 

c  Soil 

3-805 
0--2S(i 
ft --293 

3-fi73 
0-2C1 
0113 

8-679 
0-218 
0-492 

3-S03 
0-581 
n-2.59 

3-704 
0-115 
0-095 

3-756 

Final  nitro;<fn  .  -    IMaiit  above  trround 

L  Uoot  s 

f       0-144 
(.       0-364 

0-56S 

4-381 

3  eu 

4-017 
3-80li 

4-389 
3-658 

4-705 
3-520 

3-9U 
8-541 

4-832 

Before 

3-514 

0-770 
21-3 

0-213 
6-4 

0-731 
20-0 

1-185 
3S-7 

0-S73 
10-5 

1-318 

37-5 
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KxpiTMiU'iits  iniiili-  with  (rw  i-x|Misiir>'  to  air  and  niin 
pivi'  siinllar  ivMills.  It  will  l)f  iu>tii'i(l  that  in  I'ai'h  case 
thf  soil  n|u)\>  s  a  i^ii'm  of  nitro^t-ii.  in  a<ltlitioii  to  thu 
(rciKTallv  laifif  piiii  shown  hv  ihc  (ilanls.  The  lallii'  piin 
is  iji'niiallv  as  i;ivat  in  the  roots  as  In  the  pails  aliovc 
f;roini<l.  In  most  rasi's  ihr  soil  was  fxhaustril  of  the  small 
(piuntilics  of  nilniti'S  oiifrlnalh  pivsiiil,  and  those  foi  nitil 
during  till-  iiio^rcss  of  llio  ixpiiinients.  A  notewoithv 
featuii'  is  the  very  larfie  quanlilv  of  mineral  mailer  taken 
1)_V  the  riKits  from  the  soil,  the  ash  of  the  loots  amonntin^r 
ill  most  eases  lo  oxer  Hit  per  eoiil.  of  the  dry  mallei-.  In 
most  eases  luln'reles  were  developed  on  ihe  roots  of  Ihe 
plants.  Kxperimeiits  made  on  ihe  lixalion  of  nitiOf.'<  ii  hy 
soil  alone,  the  si>il  hi'in«;  watered  with  an  extrael  of  some 
of  these  tuhereles,  showeil  that  at  any  rale  Ihe  tiiheieles 
aluiie,  wilhont  the  {rrowth  of  the  plants  to  whieh  they 
are  natiir.dly  altaelu'd,  have  no  power  to  inerease  the 
niiionnt  of  nitroften  fixed. 

To  Slim  np  these  experiments,  they  were  Ci  in  niimher. 
made  with  prepared  samples  of  three  ilifferent  soils  of 
different  decrees  of  rieliness  in  organic  mailer;  these  soils 
were  tried  aloni'  under  tlie  three  eonditions  of  elosed 
sl^ides.  glass  shelter  with  free  aeeess  of  air.  and  no  shelter; 
and  iimler  the  same  three  eonditions,  as  far  as  pr.tetie;ihle, 
with  Ihe  six  speeies  of  le;xuininons  ])!anls  aht)\"e  mentioned. 
The  results  were  all  of  the  same  sense  as  those  already 
cited,  n  pain  of  nitrojien  hy  Ihe  soil  alone  anil  by  the 
plant  ami  soil.  :iiid  in  Ihe  latter  ease  the  f.'ain  was  shared 
hy  hoth  ahine-  iind  undi-rj^rouiid  portions  of  the  plant, 
and  ihis  >;:iin  mnsi  in  all  e;ises  lie  attriluiled  lo  lixalion  of 
fri'e  atinospherie  nitrogen.  The  (lifferenl  lej;uminous  phtnts, 
however,  showed  very  ditl'ereiil  degri-es  ()f  dexehiinneiil  in 
the  various  experiments,  the  jjain  heinjj  generally  greatest 
with  lueerne,  whieh  flourislied  well  ;ind  aii'orded  two 
eullings,  whilst  the  lupins  develojted  tlu'  worst  of  all. 
The  anthiu-'s  results  eontirm  to  :i  great  extent  those  (tf 
llellriegel  and  Wilfarlh.— J .  M.  II.  .M. 


Oil    Vlltfffartttin    lllld    Ihr     Ftniiitifinn     <>/'    IJiini/     Utttits. 
i.  Kciset.     lompl.  Kend.  108,  TliH— 712. 

I.\  view  of  .some  reeent  experiments  of  Sehlusing,  Ihe 
aiitluu'  directs  attention  lo  his  own  experiments  of  1H.'>I  — 
IH.^ili,  showing  llail  free  nitrogen  gas  is  always  disengiiged 
during  the  pntrefaetive  decomposition  of  nitrogenous  org;iiiie 
matter.— J.  M.  H.  M. 


FoniutfioH  nf  \itre  Deposils.     A.  ^tunt/.  and  V.  Mareano. 
Coinpt.  Ueiiil.  108,  '->'«> — '-"I-. 

CiVKs  containing  deposits  of  earth  willi  from  4  lo  :tO  per 
cent,  of  caleiiiin  nitrate,  and  ,5  to  (U)  per  cent,  of  calcium 
|)l)osphale,  aie  common  in  \'ene/.uela,  not  only  in  Ihe  littoral 
mountain  chains,  hut  ;ilso  on  tlu-  thinks  of  Ihe  ('<a'dillera  of 
the  .Viales.  In  these  deposits  are  emliedded  i\>mains  of 
naiminalian  honi's,  preserving  their  form,  hut  so  fri;iMe  as  li> 
fall  to  powder  whi'ii  they  are  extracted.  They  consist 
solely  of  ealeiuin  phosplaiie  ;  ihe  gelatin  has  hecn  nllrilied 
and  dissolved  out,  and  the  <*alciuni  carhonjile  of  the  Imne 
li;is  been  used  up  in  neutridising  the  nitric  acid  proilueed. 
The  nitric  ferment  is  found  in  ahiindance  throiiglioul  the 
deposits,  in  a  very  well  de\eloped  form.  Some  of  these 
dc(K)sils  aiv  10  mefies  thick.— .1.  ^[.  II.  -M. 


Itiihnrs.s  of  llVicd/  ill  (iliittii.  '  K.  ( i;ilillier  and  Ii.  L'llolc. 
C;ompl.  Kend.  108,  H53— «C-2  ;  1018—1019  ;  and  10(H— 
lOGC. 

T»K  llour  from  four  samples  of  the  same  variety  of  wheat, 
grown  on  the  s:inie  soil,  hut  with  different  quantities  itf 
nitrogenous  manure,  gave  Ihe  follow  ing  percentages  of  ghileu 
(N  X  C-2o)  c:ilciilaled  on  the  dry  matter;  10-4:i,  HUT, 
12*7.5,  ll*:tl.  'I'he  dressings  of  ammonium  sulphale  were 
100,  200,  300,  and  :KIO  kilos,  per  hectare  resiiectivcly.  The 
entire  wheat  of  these  samples  contained  the  following 
IK'reentages  of  gluten,  12'."i(;,  I2'C8,  Ki'T.'i,  and  12-7.J;  so 
that  the  richness  in  gluten  of  the  Hour  follows  the  s:inie 
order  as  that  of  tlu-  t-ntire  grain.  The  ]trc\ious  i-ropping 
also  influences  the  proportion  of  gluten,  which  is  higher  the 
more  nitrogen  is  left  in  the  soil. 

Twelve  varieties  of  wheat,  grown  at  the  same  time,  on  Ihe 
same  soil,  with  the  same  manuring  and  pre\ious  croi>i)ing, 
gave  percentages  of  gluten  from  9.56  to  H'  18  (dry).  The 
winter  wheats  w-ere  poor(-r  than  llie  spring  wheats,  and  varied 
from  9 -.50  to  12 -no.  There  was  no  relation  between  the 
yield  of  wlu-at  and  its  richness  in  gluten. 

From  a  number  of  observations,  tlie  authors  com-lude  Ihat 
the  manuring  has  more  influence  on  the  vield  of  gluten  lluiii 
the  variety  of  wheat  has,  ami  thai  by  giving  as  much 
nitrogenous  manure  as  can  he  safely  applieil  without  danger 
of  laying  the  crop,  and  at  I  he  same  time  selecting  a  variety 
which  yields  a  large  crop,  produeliveiiess  can  be  combined 
with  richness  in  gluten. — I.  .M.  H.  .M. 


Propoi'tiiin  iif  Xitrtifi's  in  the  Hiiin  of  'J'ropical  Hvyioiis. 
A.  Muntz'and  \'.  .M;irc;ino.  Compl.  liend.  108,  1O02 — 
10G4. 

OxK  humlred  and  Iw-cniy-one  samples  of  rain  collected  jit 
('ai-;u-as,  I88:t — 188.'i,  ga\e  :is  a  nu-an  '1"1'.\  lugrms.  of  nitric 
iu-id  (N;()j?)  [ler  litre,  the  maximum  being  IG-25  mgrms. 
and  the  minimum  0'20  ingrm. 

Nineteen  sampli-s  collected  at  .S|.  Dt-nis,  lleunion  Island, 
188() — 1887,  ga\e  as  a  nK-;in  2*  (17  ingrms.,  maximniu  12-") 
mgrms.,  minimum  0"1  mgi-m.  These  tignres  are  uuu-h 
higher  than  those  found  for  .\l.sace  by  l!oussing;iult,  :ind  for 
Mngland  by  haw-t-s  and  (iilhcrt,  aiui  as  the  tropical  rainfall 
also  is  much  gi-ealer  than  that  in  temperate  climates,  it  follows 
that  the  nitric  acid  cari-ied  ihnvn  to  the  soil  by  i-;iin  is  imt  in 
the  li-opies  a  negligibli*  iinanlily.  as  it  is  here. — .1.  M.  II.  M. 


(^itltiirc,  Vtirletics,  aud  Diseases  of  Hops  prarticatly 
coiisidcied.  ('.  F.  Thatcher.  Trans.  Lahoratorv  Club,  1 
8-1-86. 

Rich  loamy  soils  are  suitable  for  hops,  but  apparently  no 
gcnpial  rules  c;in  be  laid  clown  for  the  selci-tion  of  .soils  for 
this  crop.  The  ;ipplicalion  of  high  laniiliig.  iiivnb  ing  the 
use  of  lai-gt-  <pi;intitics  of  artltieiiU  manures,  is  deprecated, 
as  lln-y  are  st:iteil  to  incrcjise  the  croi)s  w-ith  :i  very  con- 
sider;ible  s:u'ritice  of  quality.  Tiaining  on  poles  is  more 
i-conomical  than  training  on  wires,  but  the  latter  have  the 
adv;iiitage  of  not  offering  ;i  harbour  for  certain  in.sects ; 
siring  has  been  used  with  success  for  bop  training.  Washes 
composed  of  infusions  of  i-ldcr  h-aves,  soap,  tobacco,  aiul 
quassia,  also  sulphur  and  paraltin,  ;irc  used  for  destroying 
pests  and  preventing  disease.  The  aphis,  which  migniles 
from  Ihe  plum  to  the  hop  in  Ihc  spring  and,  rice  rrrsi'i  in 
Ihe  autumn,  is  the  worst  parasite,  the  red  spider,  which  is 
s  unelimes  green  and  also  brow  n,  coming  next,  whilst  there 
are  about  half  a  dozen  insects  injurious  to  hops.  (.)f 
Knglish  hops  cultivated  in  Kent  and  .Sussex,  Goldings  are 
Ihc  best,  then  come  (irape,  .Tones',  and  then  the  Colegate 
al  (Uice  the  most  haidy,  most  prolific,  ;ind  most  inferior. 
The  White  and  (ireeii  Hine  hops  are  gi-own  in  Surrcv,  Hants, 
and  Worcestershire.  The  "  IJrambling,"  Buss's,  Toggle's, 
White's  "early"  and  "early  prolifies  "  are  inferior  varieties 
of  the  true  Goldings.  Jones'  hops  require  picking  as  soon 
as  ripe,  as  they  then  drop  their  petals  and  are  hence 
known  as  "  flyers."  Hops  discoloured  during  growth  by  sun 
after  heavy  dews,  although  deficient  in  colour,  appear  to 
retain  thi'ir  flavour  and  keeping  qualities  intact,  and  should 
not  be  disc;irded  hy  brewers.  It  is  always  better  to  use 
small  qininlities  of  good  hops  than  large  quantities  of  an 
inferior  quality.  Tliere  is,  it  seems,  little  or  no  connexion 
between  the  keeping  powers  of  ale  and  the  quantify  of  bops 
used.  Fnglish  hops  are  packed  by  the  gi-owers  and  can  he 
depended  upon  as  being  of  the  district  markeil  on  them,  a 
f:iet  not  so  certain  in  Continental  hops,  which  are  packed  by 
the  merchant. — D.  A.  L. 
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Decomposition  of  Alhmiilnoids  in  Plants  in  the  Absence  of 
Free  Oxi/gen.  W.  r;ill;iiliri.  Ui-r.  (1.  Hot.  Gesdl.  6, 
205— 21i!;  290—304. 
JX-OiV  investigutors  have  proveil  <li:»t  decomposition  of 
iiUniminoiils  in  plants  takes  place  in  the  open  air,  but  owing 
to  their  constant  reproduction  from  the  carhohydi'ates  which 
iiccumulate  in  plants,  this  decomposition  cannot  be  readily 
perceived.  If,  however,  the  supply  of  carbohydrates  is  cnt 
oft  by  exposing  the  plant  in  a  dark  room,  then  the  decom- 
position of  the  albuminoids  proceeds  vigoroush",  the  chief 
and  almost  only  product  being  aspanvgiuc,  showing  that  the 
<lecom]iosilion  is  really  oxidation. 

In  the  abseuei'  of  tree  oxygen  green  plants  do  not  suffer 
loss  of  albuminoids  during  the  first  20  hours,  provided  they 
contain  sufficient  non-nitrt)genons  matter.  If,  however,  they 
have  been  deprived  of  most  of  their  nou-nitrogeuous  matter 
by  detention  in  a  dark  room,  then  also  the}'  lose  a  con- 
siderable proportion  of  their  albuminoids  during  the  first  20 
Iiours'  exposure  in  a  place  free  from  oxygen  the  chief 
products  of  this  decomposition  being  leucine  and  tyrosine, 
asparagine  being  formed  only  in  small  quantities. — I).  A.  L. 


Acidity  of  Cell-Juice.  Lange.  Forschungen  auf  dem 
Gebiete  d.  Agrikulturphysik,  U,  414 — 416. 
The  author's  investigations  on  the  variation  of  the  acidify 
in  the  cell-juice  of  plants  have  led  him  to  conclude  that  in 
the  morning  an  increase  of  aeidit}'  is  observed  as  compared 
with  the  pi'eceding  day,  whilst  in  thc^  evening  the  acidity  is 
less  than  that  of  the  preceding  night.  The  loss  of  acid  during 
the  day  proceeds  more  energefieallj-  in  the  red  half  of  the 
.spectrum  than  it  does  in  the  blue  half. — I).  A.  L. 


Cullioation  of  Siii/ar-Beet.     H.   Uriem.     Oesterr.    Ungar. 

Zeits.  f.  Zucke'rind.  u.  Landw.  17,  1888,  571—578. 
SuGAK-beet  was  cultivated  from  the  same  seed  on  a  rich 
garden  soil  made  up  of  pond  nnid,  and  on  a  poor  soil  with  a 
very  thin  lajer  of  mould  and  a  stony  subsoil.  In  the 
former  case  large  watery  roots  were  obtained ;  in  the  latter 
they  were  small  and  ill-developed ;  whilst  in  both  cases  the 
quality  was  much  inferior  to  that  of  the  roots  usiuiUy  pro- 
duced from  the    seed  employi'd.     From   this  it   is  inferred 


that  good  seed  alone  will  not  ensure  a  good  quality  of  crops, 
but  fliat  in  addition  careful  cultivation,  favourable  climate, 
and  suitable  soil  arc  required. —  1).  -V.  L. 


Manurial  Value  of  Different  Phosphates.  T.  Poggi  and 
P.  Maissen.  Le  Sta/.ioni  Speriment.  Agrar.  Ital.  15, 
583—584. 
Maize  was  grown  on  a  sandy  calcareous  clay  soil  without 
manure,  with  bone-meal  alone,  with  bone-meal  and  am- 
moniniri  sulpluite,  with  bone-meal  ammonium  sulphate  and 
potassium  eliloride;  a  similar  series  of  plots  being  arranged 
with  mineral  phos[diate  in  place  of  bone-iueal.  The  experi- 
ments were  nuide  in  duplicate  or  e\en  triplicate,  and  the 
mineral  phosphate  was  found  to  be  nearly  as  good  as  the 
bone-meal  when  similar  proportions  of  each  were  used. 
The  best  result  was  obtained  with  a  dressing  of  300  kilos,  of 
bone-meal  and  160  kilos,  of  ammonium  sulphate  per  hectare. 

— D.  A.  L. 


Fertilising    Subsoil.     G.    de    JIarnefl'e.     Bull,    de    la    Stat. 

agronom.  de  I'Etat  a  Gembloux,  42,  13 — 18. 
To  facilitate  the  fertilisation  of  the  subsoil  recommended  by 
some  agriculturalists,  the  author  has  eonsfruefed  a  plough 
which  makes  a  furrow  twice  the  ordinary  size  and  throws 
the  ridge  twice  the  usual  distance  ;  the  surface  of  subsoil 
thus  exposed  is  then  plongned  with  an  ordinary  plough,  or 
may  first  be  dressed  with  manure,  then  by  refilling  in  the 
reverse  order  any  admixture  of  subsoil  with  surface  is 
avoided.  The  subsoil  is  in  this  way  exposed  to  the  air  ami 
can  be  manured,  without  in  any  way  affecting  the  surface 
soil.— 1).  A.  L. 


Digestibility  of  the  Nitrogenous  Constituents  of . Sugar-Beet 

Residues  and   some  other  Feeding-Stuffs,   when   Fresh, 

Dri/,  or  as  Silage.      A.  Morgan.     Jour.  f.   Landw,  34, 

1888,309—323.' 

The  author   has   made   a   great    many    artificial   digestive 

experiments,  bj-  digesting  various  fodders  with  pepsin   and 

pancreatic  juice.     Some  of   the  results   are   given  in  llie 

following  table  : — 


Percentage  of  Total  Nitrogen. 


Potlilcr. 


Fresh  su?r.ar-l)pot  resifhie<! 

Fi'cah  sugar-beet  residues,  dried 

Fresh  sugar-beet  residues,  at  125"— 130°  . 

Ensiled  sugar-beet  residues 

Sugar-beet  tops 

Sugar-beet  tops,  ensiled 

Sugar-beet  leaves,  ensiled 

Meadow  grass 

Meadow  grass,  sweet  silage,    71  ilays  old 
Meadow  grass,  sweet  silage,  151    „ 
Ciimsou  clover,  sweet  silage,  70    ,.      „ 
Crimson  clover,  sweet  silage,  147    ..       ,, 

Crimson  clover 

Fresh  lupins 

Lupia  silage  (sweet) 

Maize  silage  (sour) 

Distillers'  wash,  dried 

Brewers'  grains,  dried 

Oat  grain 

"Wheat  bran 

Meadow  hay,  spoilt  by  rain 
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Thi"  mitlinr  rciimrks  that  tlio  iiitro'ii'iioiis  mnttor  in  siip«r- 
IkvI  ivsiiliios  is  not  iill  (lij;ostil)k-  as  is  friinuntly  siiii|>om(1  ; 
niori'over,  tin  di(ruslibility  is  not  iilli  ivil  liy  ilrvinf;  at 
niiitUratc  IfniiHiatuivs,  liiit  is  iliiiiinisluMl  l>y  Ifnipii-atiins 
almvc  125  ' — 1:UI  .  He  also  draws  atk-mloii  to  tlir  fait  that 
iinliko  olliiT  firilin;;-stniTs  tlu' di^n'sliliility  of  tliu  iiitro^'oiious 
vunstitiients  of  siifrar-bwt  rcsiiliU's  dois  not  dicrcase  liy 
VMsilin>;.  The  dijustiliility  of  many  other  fodders  has  been 
testeil,  iind  the  results  are  taliidaled  in  the  paper.  The 
following  lire  a  few  of  the  di^eslihility-coetlicieMts  ascer- 
tuineil :  Straw  of  eereals,  'jy'-l  ;  str.iw  of  lejjnniinosea% 
62 -HO;  chaff,  ;i(j-20j  meadow  liay,  70 'GO;  elover  hay, 
83*80 ;  lucerne    luiy,    88-5;    Imrley    groats,    72' 7;    wheat 


hnin,  7C'6  ;  cotton-seed  cake,  9:t'U;  eaith-nut   cake,  94'G  ; 
palm-nut  cake,  7G''J. — 1).  .\.  li. 


(\imimsitiiin  lutd  Vitjcstiliilitt/  uf  ccrt(tiu  Futhlcrs,  tinil 
Ohsn-ftitifins  on  thf  Uftcriitintttioii  of  the  Diijcsliftiiifi/ 
of  Alhitniiuoiti.s  and  (■iirlioli;/drati'S.  \V.  A.  tlordan, 
J.  M.  Ifcutlelt,  and  L.  H.  .Merrill.  A^ricuUiual  Suicuoe, 
1S8H,  28:i— 302. 

TiiK  followin*^  residts  were  obtained  by  the  usual  methods. 
Nitnij;cn  liy  the  Kjeldahl's  method;  crude  fibre  by  the 
W'eiMidcr  method,  and  so  on,  from  American  (Maine) 
plants ; — 


TAni.K  I. 


Name  of  I'lant. 


Condition  of  IMiint. 


ANikc  c'ovcr 

lUd  clover 

White  clover 

nine  Joint  grass 

Cock's  foot  grass 

Connnon  bent  ;rmss 

Timothy  or  cat's  tail  u-mss 
',  >■  ■> 

Wild  oat  grass 

Couch  prass 

Crow  foot  (buttcrcuii)  .... 
White  wood 


Incipient  blossom 

Full  flower 

Incipient  blossom 

Fidlllowur 

Some  time  after  fUll  Howcr 

Cut  middle  of  July 

Cut  late  in  July 

.\fter  fl(>\\eriiip 

In  full  llowcr 

„      1S85 

„      1SS7 

Flowcrin,' 

In  fall  bl<jum 


In  100  of  Dry  Substance. 


Ash. 


Albumin- 
oids. 


9-8B 
STli 
8-38 
7-7S 
8-47 
5'S8 
5-97 
7'02 
6-(lfi 
(i-t7 
I'JS 
3-Sl 
6-7!) 
8-71 
7 -88 


1«'95 
lt'51 
lfl-70 
S1'90 
17-20 
12-00 
lOOi 
»•« 
iP'UJ 
7-G7 
S'18 
719 
9-33 
lU-11 
9-M 


Crude 
Fibre. 


.lO'Sa 

31-86 
29-17 

23  •43 

S!)-8S 
Si '52 
37-08 
30"'.18 
38 -SO 
32 -OG 
SI- 10 
3G-SS 
33-97 
32-09 


I       Non- 
i  Nitrogenous 
I    Solution, 


88-51 

■10 -74 
41-10 
41'87 
4r«5 
38-54 
41-GO 
41.-0S 
50 -(!4 
43-70 
00-98 
51-7f 
43-8G 
45-47 
•46-17 


Fat. 


3-90 
4-G5 
6-85 
4-19 
S-70 
309 
3-40 
3-05 
3-01 
3-60 
2-86 
3-14 
3-74 
4-82 


Kx)H'rinicnt.s   on  the  diflestibility  of   tliese  fo<lders   were  sampled  and   analysed.     The   results   are   i;ivin  in  detail  in 

Irietl    with  sheep.     The   sheep  vvei-e  kept   in   stalls  and  fed  |    the  original  and  are  epitomised   in  the    following  table,  tho 

for  twelve  days  on  each  of  the  different   materials.     After  material  in  the  ficces  being  regarded  as  undigested  :— 

.seven  davs'  feeding   the   f;cees  weic  collected  for   live  davs,  < 


Name  of  Plunt. 


Taule  II. 

I'crcentago  Digested  of— 

iJry 

Substance. 

Ort:anic 
JIaltcr. 

.Vroumlnoids. 

Criido 
Fibre. 

Non- 

Nitrotrenons 

E.xtract. 

Fat. 

66-7 

57-8 

C7'G 

47-4 

GG-O 

48-G 

06-0 

GG-G 

73-2 

UO-G 

G9-3 

50-G 

39-:i 

41-8 

.Wo 

.30-0 

43-2 

.37-0 

04-1 

65-8 

,-.8 -5 

57-6 

54-4 

01-2 

50-3 

52-0 

.. 

576 

53-2 

88-3 

57-G 

69-3 

GO-4 

Gl-2 

59-1 

4f2 

05-7 

50-8 

48-8 

49-8 

G2-7 

49-0 

59'6 

GI-2 

W5 

0.5-1 

G2-1 

08-2 

59-9 

01-0 

(H-2 

69-2 

G2-1 

GO-0 

.W-l 

56-0 

57-8 

41-1 

OG-9 

09-7 

57-8 

58-3 

68-1 

45-5 

OC-7 

G2-2 

Alsike  dovor 

White  clover , 

Blac  joint  Ki'SiR*. 

Cock's  foot  i^mss 

Oat  slmw 

Couiniori  Ijcnt  grass. 

Timothy  grass  . 

Willi  oat  j;r;iss  

Couch  groHs 

Crow  fof)t 

White  weed 
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As  a  control  of  these  results,  artificial  digestion  experi- 
ments were  tried  aeeonlin<;  to  Stutzer's  process,  by  digesting 
with  pepsin  (nuide  from  dry  preparation)  and  pancreatic 
juice    at    40'    C.  ;  the    pancreatic    juice    was    prepared  by 


Chittenden's  method  and  the  digestion  in  it  was  carried  on 
for  1*J  hours.  In  tlie  following  table  are  gi\'en  the  results, 
in  column  A.  from  the  feeding  experiments,  in  column  1!. 
from  the  artificial  digestion. 


Table  III. 


A. 


C. 


Percentaije  of  Total  Nitrogen. 


Present  as 
Allj\uninoids. 


Dirested  by 

Sheep  and 

calculated  in 

the  ortlinar.v 
Manner. 


Difjested 

artificially  by 

Pepsin- 

panci-eas. 


As  under  A.,  but  corrected  for 
Nitrogen  of  Faeces  soluble  in 


Ether,  Alcohol, 

Hot  Water, 
and  Cold  Lime 
Water.         ] 


Gastric  Juice. 


Alsike  clover  (full  bloom) . . , 

Wiiite  clover 

Blue  joint  grass 

Cock's  foot  ^rass 

Oat  straw 

0,it  straw  and  raw  potatoes. 

Common  bent  grass 

Timothy  (1SS7)  grass 

Wild  oaf  i^rass    

Couch  Krass  

Crow  foot 

White  weed 


87 -3 
83-9 
88-4 
»5-8 


811' 3 
SlirO 

9f5 
ilfl 


fi4-0 
73-3 
SG-4 
68-2 
■  15'2 
27-9 
60'Ji 
60-4 
48'5 
(i4-2 
67-8 
38 -4 


80-3 

81-S 

n7-3 

70 'S 
45-0 
78' 3 
(14 -1 
74-2 
(13-4 
78-7 
75-8 
7:! '3 


72-1 
Sl-5 

73-8 
20-5 
49-0 
(i8-4 
C9-8 
63-4 
73-9 
07'3 
63-7 


77-9 
84-5 
73-9 
73-7 
28-7 
lii-S 
72-6 
74-8 
08-0 
80-3 
72-G 
72-8 


The  differences  in  the  residts  are  attributed  to  the  inclusion 

of  nitrogen  derived  from  digestive  fluids  and  wear  and  tear  of 
tissue  in  the  numbers  for  undigested  nitrogen  in  the  analysis 
of  tile  f;eces,  an<l  experiments  were  nuide  to  eontiriu  this  ^■iew. 
To  remove  the  nitrogen  deri\eil  from  wear  of  tissue,  &c. 
without  attacking  the  undigested  nitrogenous  nuitter,  the 
ficces  were  treated  with  various  solvents  in  succession — 
ether,  alcohol,  hot  water,  and  cold  lime  water.  The  feeding 
results,  when  corrected  on  this  basis,  are  given  in  column  G. 
of  the  above  table.  In  other  experiments  digestion  for 
24  hours  with  gastric  juice  was  applied  to  the  fa'ces  for  the 


removal  of  tissue,  &c.  nitrogen,  but  nitrogen  continues  to  be 
dissolved  by  this  method  throughout  the  24  hours,  and  the 
ipiantities  are  probably  too  high.  The  results  from  the 
feeding  experiments  corrected  on  this  basis  are  given  in 
column  1).  of  the  above  table.  If  six  instead  of  24  hours 
digestion  with  gastric  be  taken,  the  results  arc  almost 
exactly  the  same  as  under  B.  These  results  are  valuable  as 
indicating  sources  of  error  in  digestion  experiments.  Tlie 
following  table  sliows  the  relation  the  nitrogen  in  the  fteees 
derived  from  the  aninuil  juices,  tissues,  &c.  bears  to  the 
albuminoids  consumed  and  to  the  organic  matter  digested. 


Tablk  IV. 


Nauie  of  Plant. 


Daily  Consumption  of  [        Orffanic  flatter 
Albuminoids.  ilifi:ested  Daily. 


Nitrogen  disssolved  from  the 

Payees,  &e.  by  the 

Treatmeut  with  Scdvcnts.— 

Per  Cent,  of  the  Albuminoids 

Consvuued. 


Alsike  clover  (full  bloom) .  • . 

White  clover 

Blue  joint  grass  

Cock's  foot  grass 

Oat  stniw 

Oat  ^traw  and  raw  potatoes. 

Coiuuion  b.'ut  grass 

Timothy  (1887)  grass 

Wdd  oa  t  grass   

Couch  grass  

Crow  foot 

White  weed 


Grnis. 
.349 -a 

S74-0 

251 -5 

323-7 

158-6 

842 -'6 

347-6 

408-9 

378-9 

3G0-1 

331-S 

310-7 


1-30 
1-32 
1-97 
232 
4 -.SO 
3  42 
1-27 
1-50 
2-27 
1-59 
1-45 
1-23 
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Tht'sc  (liilii  lU'iiKiiislnilf  t)iiit  t)u'  i|iiiintily  nf  iiltniffi'ii  in 
the  f;i*oi's  ui*i>in^  fntiii  jitii'cs,  i*co.  iK'jH'mis  on  the  fxtt-nt  of 
wiirk  iiiipn>c<i  (Ml  tile  ili^i'stivf  sv>t*'iii,  iiihI  not  on  Ilu'  \*ro- 
|ioi-tioii  of  hilrojii'h  in  tlu*  totjd  ;  in  fact,  us  u  riiU',  it  sn-ins 
tlial  tlu*  ItiwiT  tin*  pntjiortitin  of  nitrogen  in  the  food  llir 
liirflcr  "ill  III'  tin'  <iniiiititv  of  tliis  nitrofiin  in  tlu'  fiivi'S. 
This  uccuunls  for  tlu*  grrut  tlisi'i\'imiR'it'S  between   some  of 


IhcnumlK'i'sin  eolnnms  A.,  H.,  ('..iind  1).  in  TuMe  III. ;  those 
for  oiil  straw,  for  e\anii)le. 

In  estimating' carltohydrales,  eo«;nisanrr  has  been  taken  of 
the  fai't  that  sonu-  are  readily  ili^^estible,  and  others  are  not. 
Then-ftn'i-  determinations  of  4-ane-su^ar,  of  frrain'-snj^ar,  aint 
of  starcli  were  made  in  the  fodders,  and  of  stareb  in  the  fxces. 
Some  of  the  results  are  (riven  in  the  followiii''  table  ; — • 


AUilio  clover 

Wliito  clover 

Blue  joint  in^ss 

Cock's  fool  fcrjss. . . . 
Common  bMit  grass. 

Tnuotliy  grass 

Wild  oat  gnus 

Conch  grass 

Crow  fo<it 

While  weed 


In  lull  parts  of  liry  Substance. 


Noii-nitrogcnous 
Ezlraet. 


1 
In  Fodder.    In  Fawcs. 


Oaiic  Sugar. 


m'74 
II  Cm 
U  i-,i; 

■iros 
.■-.niu 
51'. •so 

61-7t 
•4.1 -21 
45 -47 
4(!-17 


27  M 
37  24 
42- 22 

11  I.-, 
4S-SI 

■Ki-:,:, 
4s-(;o 

40-Sl 
34 '.TJ 
3(!10 


119 
U-33 
2-23 
1-iJt 
;114 
3-2.-1 
1-78 
2-57 

0-eo 

0-79 


Glucose. 


3-09 
2  73 
3 -53 
4- 05 
4-25 

i;-is 

3-7« 
.'■.•09 
4-(!5 
4-39 


Starch. 


I 


lOT.I 
15-77 
14-43 
1  •53 
lli-5S 
!  1-112 
17--K! 
l(!-|iti 
9-15 
10-77 


6- 14 
13-74 
10-73 
1(1-60 
12*1 
11 -(-.7 
12-85 
11 -lU 
5-9S 
5-ftl 


In  Fodder.    In  Fwocs. 


Mean 
Pcrecnta'jQ 

of  Non- 
nitrogenous 
I      Kxtract. 
Digested. 


74-12 

119-.'.* 
13-21 
51-31 
59-12 
I'.rila 
112-10 
(-.2-10 
0(1-93 
r.li-72 


— D.  \.  L. 


Formntinn  nf  Onjiiiiic  Aviih,  Siliogenous  Oiyaiiir  Miillir, 
and  Polasshim  .\ilinlf  in  iliffeifiil  I'tliis  of  Ihe  /Jcit- 
Vlant.     \l.  I,epla_v.    La  suererie  indi;;one,  ISSH,  41.-|. 

l.\vt>TiOATi<i.\s  on  this  snbjeet  have  led  the  author  to 
eonelude  that  neither  potash,  lime,  nor  ammonia  are  present 
in  the  plant  *-itlu-r  in  a  free  state  or  as  carbonates  ;  hut  that 
more  |.ri>bahly  the  bases  taken  by  the  roots  from  the  soil 
ill  tile  form  of  aeid  carbonates  reappear  in  the  leaves  and 
roots  as  orfraiiie  nitro^reiious  compounds,  as  nitrates  and  lis 
salts  of  orpinie  acids.  The  author  (hies  not  state  how  the 
nitric  aeid  iiets  into  the  plant. — I).  A.  I.. 


I'ATKXT. 


Improoemeiil.K  reliitini;  to  llir  I'rcjKiidlidii  nf  Ailificial 
Afaiiiirrs  from  Fish  iiiiil  nlhrr  Siilis/diirrs,  unit  In  Ihe 
Kxliarlinn  nf  Oil  Ihrrifrnm.  ('.  \Vei;jelt,  lierliii, 
(iermany.      Kn;;.  I'at.  ll,.JO.-i,  .Vngiist  3,  1H8H.     6(/. 

Thk  aiiiiinil  snhstances  are  treated  with  a  solution  con- 
tainini;  potassium  chloride  or  sulphate  or  mafinesium 
sulphate.  The  "'  juice "  is  sepaiated  by  pressure  and  the 
residue  left  to  dry  in  Ihe  air.  It  is  then  j;round.  If  inueh 
fat  be  present  it  will  be  expressed  with  the  juice  fnnn  which 
it  may  1h'  reeo\ei-ed  ;  oi-  the  dried  material  may  he  treated 
ill  an  e\ti-,ietioii  apparatus. —  K.  .1.  I!. 


XVI.-SUGAE,  STARCH.  GUM,  Etc. 

Jiccord  of  Kxpcrimenls  conducted  bi/ Ihr  Cnnimis.iiniivr  of 
Agriciilliiiv  in  the  Mnuiifacture  nf  Stii/tir  fiuui  Son/hum 
in  18H8.  II.  W.  Wiley,  I'.  S.  Dcparlnient  of  .Vgrieulture. 
Ihilletin,  20. 

This  |ianiplilel  contains  very  full  ihtails  of  all  the  work 
done  in  connexion  with  this  industry  at  the  five  sni^ar 
factories,  Kio  (iniiide,  N..(. ;  Kenner,  La.  j  Conway  Spiinys, 


extraction 

vaparies   of  the   sori;hum  jilant, 
■mist,  and 


Doufjlas  and  .'slcrlini;,  Kalis.,  ah)ii{;  with  pMieial  efinclnsions, 
w  liich  have  been  dei-ived  from  a  study  of  the  results  obtained, 
and  siitrfiestions  for  the  better  woi-kiiii;  of  the  industry  in 
the  future. 

The  reports  from  the  snperiiiteiidents  and  chemists  of 
each  station  are  pven  in  full,  and  will  be  found  of  great 
intci-est  and  value  to  persons  who  have  any  connexion  with 
this  industry. 

Many  of  the  rciioits  indicate  comparative  failure,  but  all 
the  writers  unite  in  prophesyiiiir  a  good  future  for  the 
snrghnm  sugar  manufacture,  and  can  point  to  many 
dilticiilties  ali-eady  overcome,  and  are  coiititU-nt  of  ultimate 
success. 

The  application  of  the  principle  of  diffusion  has  been  the 
first   step   towards    making    this    a    possible    indnstrv,   and 
excellent  icsiilts  ai-e  now  obtained  .<o   far  as    th 
of  the  sugar  is  concerned. 

One  great  trouble  is  the  ...j;....,,,  „.  ,,,t  .-i..^.i, 
which  reciuires  the  constant  supervision  of  the  die 
great  stress  is  laid  on  the  necessity  of  iniproving  Ihe  (pialitv 
of  the  cane  to  he  used,  by  carefnl  seed  selection  and  culti- 
vation, so  as  to  ensure  a  high  and  uniform  yield  of  sucrose; 
and,  in  the  light  of  the  success  that  has  attended  the 
cultivation  of  the  sugar-beet,  it  is  not  too  much  to  expect 
that  the  sorghum  may  be  similarly  inipioved. 

.Si  far  as  exiierience  goes,  a  soil  and  climati-  similar  to 
those  of  Siiuthcrn  and  Western  Kau.sas  ajipear  to  be  best 
suited  111  the  culture  of  sorghum  for  sugar-making  ]iui-poses. 

The  juice  as  it  conies  from  the  diffusion  cells  has  to  be 
iiltcrcd  to  reniove  the  particles  of  suspended  mattei-,  and 
after  many  expei-inients  it  was  found  that  a  shallow  tilter  of 
coarse  sawrlust  answered  the  jiurpose  best,  one  bushel  being 
snihcieiit  to  tiller  the  juice  from  l.j  tons  of  cane. 

Hy  dusting  tinely-powdercd  air-slaked  lime  in  the  chips 
as  they  left  the  shredder,  in  the  proportion  of  one  (]Uarf  to 
1,400  lb.  of  chips,  inversion  dnring  diffusion  was  entirely 
prevented. 

At  the  Conway  .Sjirings  factoi-y  the  average  amount  of 
sugar  per  ton  of  cane  was  249  11).  One  analysis  of  cane 
showed  i;j- 8.3  per  cent,  of  sucrose  and  1-01  per  cent,  of 
glucose,  and  this  is  considered  the  highest  yet  produced. 
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Another  difficulty  that  has  yet  to  be  overcome  is  the 
separation  of  t\\v  snirar  from  tlie  juice.  This  is  jtrcventcd 
to  a  large  extent  lij-  the  gum,  starch,  &c.,  which  it  contains, 
as  well  as  the  glucose,  so  that  in  the  hefore-nientioned 
factory  oulv  100  lb.  of  sug-ar  were  obtained  out  of  a  possible 
2J'J  lb. 

The  last  report  of  the  work  done  at  the  Sterling  experi- 
mental station  is  specially  devoted  to  the  consideration  of  the 
faults  of  the  sorgh^un  plant  and  the  l)est  means  of  improving 
it,  together  with  much  interesting  analytical  data  and  results 
of  experiments  with  the  known  \'arieties  ;  and  it  is  pointed 
out  that  sorghum  has  advantages  over  both  the  sugar-cane 
and  the  .sugar-beet  in  selecting  seed  from  the  best  indi- 
\'iduals.  Sugar-beet  is  a  biennial  plant  requiring  two  years 
to  produce  its  seed,  whereas  sorghum  is  an  aumu\l,  requiring 
but  one  year  to  mature  its  seed,  consequently  progi'ess  in  its 
improvement  should  be  twice  a.s  rapid.  Fin-ther,  "  the 
sorghum  is  unique  among  sugar-producing  plants,  in  that  its 
sei-d  may  be  separated  entirely  from  the  cane,  and  the  latter 
analysed,  giving  exactly  the  worth  of  the  individual  which 
produced  the  seed  ^vithout  injury  to  the  seed  itself,"  and  the 
authors  think  "  it  would  be  criminal  folly  on  our  part  if  we 
fiiiled  to  avail  ourselves  in  the  sorghum  industry  of  the 
advantages  naturally  possessed  by  the  plant,  and  of  the 
lessons  taught  us  by  the  experience  of  others  with  the  beet 
and  cane." — ^V.  M. 


New  Processes  and  Apparatus  for  Sugar  Manufactories. 
Stammer.     Diugl.  Polyt.  J.  272,  128—141. 

Investigation  of  Sugar  in  Aqueous  Solution. — In  con- 
nexion with  his  previous  investigations  on  the  influence 
of  dilution  in  the  testing  of  aqueous  sugar  solutions 
{see  this  Journal,  188S,  391),  Parens  points  out  that 
the  following  method  of  procedure  is  necessarj- ; — 10  grms. 
of  sugar  are  dissolved  in  water,  made  up  to  50  cc.  and 
tillered.  25  cc.  of  the  filtrate  arc  run  into  50  cc.  of  boiling 
Soldaiui  solution,  heated  for  five  minutes  and  filtered. 
Should  clarification  with  lead  acetate  be  found  necessary, 
20  grms.  of  the  substance  are  dissolved  in  water,  lead 
acetate  added,  the  solution  made  up  to  50  cc.  and  filtered, 
25  cc.  being  transferred  to  a  50  cc.  flask,  the  lead  ]ireci- 
tated  with  sodium  carbonate,  the  liquid  made  up  to  50  cc. 
and  filtered  again,  25  cc.  of  the  filtrate  being  used  as  above 
for  the  piu'poses  of  testing.  Parens  points  out  that  (in  con- 
tradistinction to  what  takes  place  with  Fehling  solution) 
alkaline  sugars  almost  always,  under  these  circumstances, 
cause  a  turbidity  on  being  boiled ;  this  turbidity  being  due 
to  the  lime  which  is  not  completely  precipitated  by  the 
sodium  salts.  It  is  therefore  necessary  to  filter  the  solution 
after  boiling,  before  any  conclusion  as  to  the  precipitation 
of  cuprous  oxide  can  be  arrived  at. 

Iniestiyalions  on  the  Structure  and  Deoelopment  of  the 
Jiecl-root  Nematoids  (^Heterodera  Srhachtii). — ^A.  Strubcll 
ha.s  observed  that  the  eggs  of  the  nematoids  are  killed  in  a 
short  time  in  a  mixture  of  glycerol  and  water,  in  a  3  per 
cent,  salt  solution,  and  in  a  weak  picric  acid  and  chromic 
acid  solution.  The  nematoids  themselves  were  able  to  exist 
in  a  3  per  cent,  solution,  hut  died  off  after  two  days  in  a 
5  per  cent,  solution.  Willot  has  also  made  the  latter 
observation,  and  believes  that  it  might  be  emploved  for  the 
destruction  of  these  parasites.  The  use  of  such  a  strong 
salt  .solution  will  probably  be  found  objectionable  from  an 
agi'icultural  point  of  view,  and  .Strubell's  observations  on  the 
destruction  of  the  eggs  may  be  found  to  possess  more 
practical  importance. 

Li.iir iation  of  Mud  in  Beet-root  Sugar  Works. — 
Since  Lijjpmann  has  shown  that  the  polarising  substance 
containeil  in  the  last  washings  from  the  mud  of  the  beet-root 
sugar  manufactui-c  consisted  of  the  more  highly  polarising 
substance  galactose  and  not  of  .sugar,  the  question  has  arisen 
whether  after  all  it  is  right  to  lixiviate  the  nuul  as  com- 
pletely as  possililc.  For  this  purpose  A.  Her/.feM  has 
examined  two  sam2)les  of  nnid  from  a  Silesian  factory,  one 
lixiviated  the  other  not,  and  it  appears  that  as  the  quantities' 
of  active  non-sugars  present  in  muds  of  this  character  arc 
not  worth  mentioning,  lixiviation  should  be  carried  out  as 
far  as  possible. 


Influence  of  the  Alcohol  Method  in  the  selection  of  Beet- 
roots.— The  wide  distribution  of  ralfinose  in  the  products  of 
sugar  nuinufacture  is  now  well  known,  and  as  the  detection 
of  rafSnose  in  presence  of  sugar  is  impossible  by  means  of 
the  alcohol  method,  the  question  has  very  naturally  arisen 
whether  the  selection  of  beet-roots  for  seed  by  this  alcohol 
method,  giving  high  polarisation  results,  ha.s  not  nninten- 
tionallv  led  to  the  excessive  accumulation  of  ratlinose  in  the 
descendants.  A.  Herzfeld  has  carried  out  experiments  on 
the  subject,  and  in  the  cases  he  has  investigated  he  has 
fomid  that  the  selection  of  beet-roots  for  seed  purposes  by 
the  alcohol  iiolaiisation  method  did  not  tend  towards  the 
accumulation  of  rafiinose.  This  is  not,  howe\er,  intended  to 
indicate  that  ratfinose,  or  at  any  rate  polarising  non-sugars, 
were  totally  absent. 

Raj}inose  a  Natural  Constituent  of  Beet-roots. — It  has 
been  variously  asserted  that  the  presence  of  ratfinose  in  sugar 
is  due,  in  certain  methods  of  sugar  manufacture,  to  the 
employment  of  a  large  excess  of  alkaline  earths,  which  are 
said  to  cause  its  production  from  other  compounds.  In 
connexion  with  this  subject,  v.  Lippmann  has  been  continuing 
his  investigations  on  raffinose,  and  has  succeeded  in  obtaining 
raffinose  inappreciable  qiuintity  from  beet-sugar  prepared  by 
the  osmosis  method,  a  method  therefore  in  which  neither 
lime  nor  strontia  are  employed.  It  consequentlj'  seems  to 
be  no  longer  doubtful  that  ratfinose  is  a  natural  constituent 
of  beet-roots,  though  of  course  it  cannot  be  asserted  that 
it  occurs  in  all  beet-roots  or  that  the  amount  in  them  is 
invariably  the  same. 

Sugar    Candy    Manufacture.      J.    Bock The    crude 

sugar  employed  should  be  as  good  as  possible.  This  is 
melted,  filtered  through  large  quantities  of  bone-black,  and 
then  subjected  to  a  preliminary  concentration  in  vacuo. 
Since  the  specific  gravity  cannot  be  determined  in  the 
vacuum  pans,  either  directly  or  by  means  of  the  boiling 
point,  as  the  latter  is  subject  to  considerable  fluctuations, 
the  last  portions  of  water  are  usually  driven  off  in  open 
pans  with  double  bottoms  and  prov  ided  with  direct  steam 
coils.  By  this  means  the  light  degree  of  concentration, 
which  is  very  important  in  eand}'  manufacture,  can  be 
accurately  determined.  The  boiling  point  lies  between 
112' — 115°  C.  The  solution  is  tlien  run  into  the  candy  pots 
by  means  of  a  receiver.  T'hese  pots  are  usually  conical 
copper  vessels.  The  threads  on  which  the  candy  is  to 
crystallise  are  either  attached  to  copper  or  iron  frames,  or 
else  they  trtvverse  the  pots  and  are  threaded  through  holes 
in  the  pots  which  are  separately  closed  with  clay,  or  the 
whole  of  the  outside  of  the  pots  is  pasted  over  with  paper. 

The  pots  are  placed  in  stoves,  and  should  be  filled  np  as 
quickly  as  possible  to  prevent  their  coohng  before  the  stoves 
are  closed.  The  solution  in  the  pots  is  sutficiently  hot  to  raise 
the  temperature  of  the  stove  to  the  proper  point.  After  8 — 10 
days  the  stoves  have  cooled  down  to  35°- — 30°  C.  They  are 
then  opened,  the  pots  removed,  the  thin  crystalline  crust 
on  the  top  broken  through,  and  the  mother-liquor  poured 
off  the  crystals  through  sieves. 

Some  ])ots  are  made  large  enough  to  hold  one  brew,  in 
which  case  they  are  fixid  in  the  stove  ami  the  mother-liquor 
is  let  off  through  a  valve  at  the  bottom.  To  prevent 
crystallisation  on  the  sides  as  far  as  possible,  the  pots  arc 
washed  thoroughly  cle;ui,  but  are  not  scoured  bright,  as  the 
radiation  from  the  bright  parts  is  too  rapid.  The  candy 
crystals  are  next  waslied  with  lukc-warm  water,  dried,  sorted 
and  packed  ;  48 — 52  per  cent,  of  the  sugar  is  thus  obtained 
as  candy.  The  mother-liquor  is  usually  worked  up  into 
other  forms  of  refined  sugar.  It  can,  however,  be  employed 
again  for  candy  manufactm-e  three  or  four  times,  according 
to  the  ([ludity  of  the  crude  sugar  used.  Of  coiu'se  the 
impurities  of  the  sugar  aeciunulate  in  it.  The  chief  impurity 
of  colonial  sugar  is  invert  sugar ;  the  chief  impurities  of 
beetroot  sugars  are  the  salts  contained  in  them.  Sugars 
coidaining  difficultly  soluble  salts  (the  principal  one  is 
potassium  sididiate)  should  be  avoided,  as  they  go  down 
with  the  candy  and  give  it  a  salty  taste  ;  the  more  soluble 
salts  do  not  niattei*.  .Vs  nuicli  crude  sugar  is  dissolved  in 
the  mother-liquor  as  hits  crystallised  out  as  candy,  a  little 
water  being  added.  The  solution  is  then  concentrated  and 
treated  as  described  above.  However,  even  when  almost 
pure  sugar  is  used,  there   is  a  limit  to  the  re-cmploymeut  of 
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the  inotluT-litiuor,  iis  u  ]M>rtion  of  the  siipir  nlwiiys  loses  its 
powiT  of  iTvstullisatioii  tlii<iut;h  lu'atiii^.  This  iiilliu'iioe  is 
virv  iliiirly  iiiarkcil  liv  the  oiysliils  btcoiiiirij;  siiiallvr 
anil  ii)>i;;iiiKoaiit. — F.  W.  T.  K. 


I 


ViffiisiuH    KA-periments.     HiT/.fi-Ul.     Zi-it.   f.   Ziaktr.   liid. 

39,  -Wi. 
In  llif  I'Xlnii'tioii  of  IhtI  by  iliffiisioii  a  loiisicU'ialili'  iiuaiitily 
of  salts  iiass<>  into  tlic  syrup  alori'i  with  tlir  siipir.  Solid 
organic  anil  inorpmic  constitnents  of  the  nunc  also  dissolve 
in  i|uantily  which  increases  with  the  duration  of  heatinji, 
the  nund>er  of  vessels  heated,  and  the  slower  circulation  of 
the  ^yrull.  With  thick  sirlion>  the  lialtery  nul^t  lie  longer 
and  the  luiniher  of  heateil  vessels  must  he  increased  in  order 
to  effect  complete  evtraction.  Il  follows  that  the  resultin;; 
s»rup«illlic  richer  in  ash.  .\n  increase  of  temperature  to 
6j' — 85'  ill  the  middle  of  the  battery  is  not  so  injurious  as 
iiiigbt  Ih"  oxiiectcil.  Feebly  ainiuuniacal  water  may  be  used 
with  ailvaiitiigc. — (.'.  11-  H. 


I'.VTKXTS. 

Impiocemenia  in  llir  Aiiil  Stuchurijiailiiiii  of  Aiiii/lucfdiis 
Siihulaims.  A.  H.  J.  Hei>;e,  Brussels,  Belgium.  En;;. 
I'at.  9:!20,  June  2G,  18H8.     Sd. 

Thk  author  linds  that  for  a  ;;iven  tcmperatuie,  duration  of 
l>roces>  and  (piaiitity  of  acid,  the  saccharifying  action  of 
acids  on  starcli  botlies  becomes  more  rapid  and  complete  in 
proportion  as  the  pressure  is  iiicrea.sed.  This  [iriiiciple  is 
practically  applied  in  the  saccharitieation  of  starch  by 
sulpliuroiis  acid.  Tile  operation  is  conducted  in  closed 
\esscls,  ami  the  rei|uisite  pres.surc  is  obtaincil  by  forcing  in 
curbuiiiu  acid,  uitrogcu,  or  some  other  uou-oxidising  gas. 

—A.  J.  K. 


I'nness  fur  Maiiii/aiiuiiiiy  ( 'olimrlcss  Maltose  Si/mi). 
O.  Leiiz,  Berlin,  Germain.  Kng.  I'at.  7G,  January  2, 
1889.     4rf. 

Thk  saccharitieation  of  jnire  potato-stari-h  or  rice-starch  is 
effected  by  a  malt  extract  at  a  temperature  of  about  JO^  ('. 
and  miller  a  pressure  of  three  to  four  atmospheres.  The 
temperature  is  then  raised  to  70'  C.  for  the  purpose  of 
eliminating  most  of  the  vegetable  albumen.  After  some 
time  the  >(dution  of  maltose,  wh'ich  is  now  of  a  brown 
colour,  is  tiltered  from  the  ju'ecipitated  albumen  and  boiled 
to  precipitate  the  reinainder  of  the  albumen.  The  juice 
is  liltered  again,  first  through  tine  cloth,  then  through 
bone-black.  .V  clear  limpid  juiec  is  obtained,  which  is 
eva|iorated  to  2.j'  H.,  tiltered  again  through  bone-black,  and 
tinally  through  fine  cloth.  The  final  syrup  has  a  pure 
sweet  taste  and  is  colourless  and  odourless. — .V.  J.  K. 


A  .\itiil  Mithod  III-  I'niriss  fur  the  Miiiiiifaclure  nf  Gluten 
mill  Stiiirh.  H.  Barker,  .'sonierville,  Mass.,  U.S.A.  Kng. 
I'at.  IT-II,  -March  I'J,  1«8'J.     8</. 

Thk  cereal,  preferably  wheat,  is  pulverised  to  the  form  of  a 
flour,  and  the  Hour  is  mixed  with  water  to  a  semi-fluid  or 
l>asty  ma>s.     The    jiasle  is  then  forced  through  a  perforated 


XVII.-BREWma,  WINES.  SPIRITS.  Etc. 

J^ffect  uf  Cuibon  Dioxide  on  the  Groielh  and  Atiirili/  nf 

Yeant.  G.  Foth.  Woch.  f.  Braucrei.  6,  -'Gli. 
Thk  luesence  of  carbon  dioxide  in  wort,  whetlier  under 
ordinary  ttr  increased  pressure,  retards  fermentation  to  a 
considerable  extent.  This  ell'ect  increases  with  the  ijuantily 
of  gas  ilissolved  in  the  liquid,  and  conseiiucntly  with  a 
reiluetion  of  Icmiierature  or  an  increase  of  pressure. 
DilTercnt  species  of  yeast  are  affected  in  ditlerent  degrees; 
.V(iccA(ifomyce.s'^>ii.s7oriViHHA-,  for  example,  willgrow  in  presence 
of  a  quantity  of  carbon  dioxiile  sullieienf  to  pri^xent  the 
action  of  other  species. 

These  facts  have  considerable  bearing  on  the  preservation 
of  beer.  Saturation  with  carbon  dioxiiU'  causes  more 
com]ilete  settling  of  the  yeast,  and  a  further  development  of 
il.  and  lunee  the  beer  can  be  obtained  quite  clear.  The 
i|uantity  of  ga.-  ncces.sary  varii's  with  the  strength  of  the 
wort  and  the  species  of  the  yeast.  It  must  be  borne  in  mind 
that  the  iire.sence  of  carbon  dioxide  may  affect  the  taste  of 
the  beer,  especially  in  the  case  of  full-flavoured  varieties. 

— C.  H.  B. 


l>asiy  ma>s.  1  lie  jiasle  is  then  torced  tliroiigli  a  perforated 
plate  and  the  depending  bars  or  threads  are  cut  by  a  special 
ujipliaiiee  into  sliort  lengths  and  drojiped  into  a  vessel 
containing  water,  .\fter  agitation  for  some  time  the  gluten 
settles  to  the  bottom  of  this  vessel,  and  the  starch  remaining 
in  suspension  is  draw n  off,  from  the  top  of  the  tank  with  the 
water,  into  large  settling  vessels,  in  which  the  starch  is 
sejiarated  by  subsidence. — A.  J.  K. 


Combination  if  Ahilt  leilh    Water.      W.  Scbulxe.     Cliem 
Zeit.  Bep.  13,  126—127. 

WiiK.N  malt  is  moistened  with  water,  it  combines  with  pail 
of  the  latter,  and  this  combination  is  the  cause  of  the  well- 
known  development  of  heat.  When  the  moisteued  malt  is 
inaslicd  there  is  a  further  development  of  heat.  The  com- 
bined water  partly  passes  into  solution  in  the  wort  and 
partly  remains  behind  in  the  grains.  The  usual  assumption 
that  the  specific  gravity  of  malt  is  I-a;i:i,  and  its  specific 
v<iluine    0'7.j,   is    iiiaeciiratc ;    the    specific    volume    of    the 

I  malt  used  by  the  author  was  0-6877.  The  proportion 
method  commonly  used  for  the  estimation  of  extractive 
matter   gives    results    which     arc    always     more    than    one 

1  per  cent,  too  high,  but  if  a  correction  be  made  for  the 
water  which  enters  into  combination,  the  results  are  more 
accurate.  An  approximate  correction  may  he  made  by 
subtracting  1"2  from  the  perceutage  of  extractive  matter  as 
usually  determined  in  this  way.  The  sum  of  the  true 
volumes  of  the  wort  and  grains  is  eipial  to  tlie  sum  of  the 

I   true  volumes  of  the  malt  and  water  before  mashing. 

— C.  H.  B. 


XVIII.-CHEMISTEY  OF  POODS,  SANITAEY 
CHEMISTRY.  AND  DISINFECTANTS. 

(.4)— CHEMISTRY  OF  FOOD. 


Compt. 


Aleoholie    Fermentation    of   Milk.      Martinand. 
Bend.  108,  1067—1069. 

Till-:  author  finds  that  coagulation  of  the  casein  takes  place 
under  ccHain  e(Uiditions  when  the  alcoholic  fermentation  is 
I'xcited  in  milk  or  milk  and  water  by  any  of  the  following 
teiiuents  :  —  Saeehariiiiii/ees  eereeisiie,  .S'.  ellipsoideuK, 
.S'.  iiii.tliirianux,  S.  apinilalHs,  and  Duclaux  yeast,  and  this 
wliether  the  added  sugar  be  glucose  or  sucro.se;  with  the 
exception  of  .S'.  apieiilaliis  in  a  solution  of  sucrose  the 
coagulation  is  not  due  to  acid  jiiodiicts  of  feinientatiou,  for 
the  fermented  liipiids,  jiasseil  through  a  C'hamberlaiid  filter, 
are  iiiea|)able  of  coagulating  the  smallest  ipiantity  of  fresh 
milk.  To  produce  the  coagulation  there  must  be  a  siiHicient 
proportion  of  fermentable  sugar  present. — J.  M.  H.  M. 
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PATENT. 

Intproi'oiifiils  in  thv  Manufacttit'e  of  Seed  i'uke  or  Cuttle- 
Food  I'mm  ( 'olloii  Seed.  K.  S.  liuxttT  and  ('•■  1). 
MacDouiralil,  Diimlui-.  Kii^'.  Pat.  1.5.818,  Xovi-inliei-  2, 
1888.     6d. 

The  cotton  libres  witli  whiuU  nian_\  variuties  of  cotton  ?.cc(ls 
arc  ordinarily  covered,  rcndei"  cake  made  from  sucli  seeds 
iinsuitalile  for  cattle  food,  if  the  flhres  be  present  therein  in 
their  natural  condition.  The  improved  process  consists  iu 
first  moistening'  the  cotton  seeds  with  dilute  snlphuric  acid, 
heating  or  dr>'injr  and  tinallv  unmoviuj;  soluble  matters  by 
washing.  Py  this  means  the  cotton  fibres  are  rendered 
innocuous. — -V.  .1.  K. 


(<■)— DlfilXFECT.VXTS. 

Antiseptic  Vvopefties  of  Ili/dro.ii/ltiinine.     G.  Marpuiaun. 
Pharm.  Ceutr.  X.p.  10,  245. 

Htdkoxylamixk  is  a  very  powerful  antiseptic.  One  part  iu 
5,000  prevents  fermentation  even  in  a  liipiid  rich  in  orifauic 
nuitter  and  containiug  readily  fernu^ntablc  substances. 
One  part  iu  30,000  prevents  the  development  of  genus  in 
ciUtivation-gelatiu. — C.  H.  B. 


XIX.-PAPER,  PASTEBOARD,  Etc, 

PATENTS. 
Imprucements  in  the  Manufiietnre  or  Treatment  of  Paper. 

V.   Jlorfit,    London.      Eng.   Pat.    8148,    June    19,    1886 

(Amended  Specification.)     6d. 
These  have  already  been  described  in  this  .lournal,  1887, 
558.     The  inventor  uoiv  restricts  himself  to  the  use  of  Irish 
Moss  or  Agar-Agar,  while  the   description  of  the  iniprove- 
meuts  is  modified. — O.  H. 


Improvements  in  Mnchiner//  or  Apparatus  for  Treating, 
Washinr/,  Cleansinr/,  Viscliaryiny,  Bleaching,  Drying, 
and  Softeninr/  Fibrous  and  Te.rtile  Materials.  E. 
Brasier,  New  Cross.     Eng.  Pat.  6570,  May  2,  1888.     8rf. 

The  improvement  consists  in  causing  a  carriage  furnished 
with  rollers  to  traxel  to  and  fro  along  a  vessel,  at  the 
bottom  of  which  the  m  iterial  to  be  treated  is  placed.  When 
intended  for  drying  t'lie  rollers  may  be  heated.  Suitable 
airaugements  arc-snpplie<l  for  tilting'Tlfe  tank  with  water  or 
other  liquid. — E.  J.  B. 


Improcemcnts  Connected  with  the  Carhonisiuy  of  Woollen, 
Silk,  and  other  Hays  and  Fibrous  ^laterials.  G.  Solsou, 
Dewsbury.     Eng.  Pat.  8934,  June  19,  1888.     9d. 

The  inventor  inti'oduees  improvejueiits  upon  liis  original 
invention  of  a  carbonising  macliine  (Eng.  Pat.  6254  of 
1887).  They  consist  chietiy  in  the  additiim  of  a  fan  fro 
drying  the  matei'ial  before  carbonisation  in  order  to  prevent 
the  condensation  of  moisture  upon  the  material  to  be  treated. 

— E.  J.  B. 


Improoements  in  Preparing  Pulp  fur  Paprr-Miihiny 
Machines  and  in  Apparatus  therefor.  J.H.  Annaudalc, 
Poltou.     Eng.  Pat.  9106,  June  22,  1888.     llrf. 

Esp.iRTo  or  other  fibrous  material  boUed  in  tlie  usual  way 
is  cou\'eyed  to  an  improved  breaking  engine  where  it  is  made 
into  half-stuff.  It  thcu  passes  through  a  box  to  the  save-all, 
I'rom  theuee  to  a  vessel  where  it  meets  witli  a  stream  of  hot 
water,  and  iuto  one  or  other  of  a  set  of  improved  bleaching 
vessels.  The  bleached  material  passes  through  a  box  on  to 
a  coarse  strainer,  sand  tables,  a  tine  strainer,  and  theu 
through  another  box  iuto  the  save-all.  Eroiu  this  it  falls 
iuto  trucks.     The  bleached   half-sfuff   is  conveyed   by  the 


trucks  to  a  vessel  similar  in  construction  to  the  bleaching 
vessel.  Here  it  is  mixed  \\ith  rosin  size.  It  then  jiasses 
through  a  beater  similar  to  the  breaking  engine,  thence  to 
the  chest,  where  the  starch,  clay  and  alum  are  added.  The 
pulp  is  now  readv  to  be  made  into  paper  in  the  usual  way. 

— E.  J.  li. 


Improced  Papers  and  Methods  of  Manufarturiny  the 
same.  L.  G.  Dauielsou,  Nygvarn,  Sweden.  Eng.  Pat. 
9321,  June  26,  1888.     6d. 

The  improved  jniper  consists  of  two  sheets,  one  si/.eil  and 
the  other  unsized,  joined  together.  One  vat  contains  sizeil 
pulp  and  another  \at  contains  the  unsized  pulp.  The  two 
sheets  are  made  on  cylinders,  and  are  united  together  iu 
the  usual  way  on  a  press  blanket,  as  they  pass  under  a 
roller.  The  sheet  is  theu  carried  forward  to  the  drying 
cylinders  in  the  usual  way. — E.  J.  B. 


Improcemcnts  in  Paper-Making  Machines.     .1.  H.  .Vnnan 
dale,  Poltou.     Eng.  Pat.  9942,  July  9,  1888.     8i/. 

The  object  of  this  invention  is  to  produce  a  jogging  or 
slight  but  rapid  up-and-down  motion  of  the  wire  cloth,  in 
addition  to  the  horizontal  motion  usually  imparted  to  it. 
Eor  details  the  original  specification  must  be  consulted. 

— E.  J.  B. 


Improced  .Apparatus  fur  the  Treattnent  of  Rhea  or  China 
(rrass  and  other  I'eyetable  Fibrous  Matters.  W. 
Hitchcock-Speucer,  Hitchin.  Eng.  Pat.  10,633,  Jidy  23, 
1888.     8rf. 

The  apparatus  eousists  of  a  keir  made  of  boiler  plate  and 
capable  of  withstanding  steam  pressure.  The  material  to  be 
treated  is  packed  in  cages  co\'ered  with  wire  cloth,  and  so 
arranged  that  after  treatment  their  sides  can  be  forced 
inwards  so  as  to  exert  a  pressure  on  the  material  anil 
express  the  liquor  contained  in  it.  These  cages  arc  rotated 
on  a  shaft  which  is  connected  by  means  of  a  clutch  with  a 
drinng  shaft.  The  keir  is  provided  with  suitable  lueans 
for  heating  and  for  the  supply  of  the  uecessary  liquids 
for  treating  the  material. — E.  J.  B. 


XX.~FINE  CHEMICALS,  ALKALOIDS, 
ESSENCES  AND  EXTRACTS. 

7'he  Conversion  of  Anhi/dro-eegonine  into  Pyridine. 
A.  Einhorn.     Ber.  22,  1862 — 1368. 

Keferrix(;  to  his  previous  investigations,  the  author  proi  es 
the  I'elationship  which  exists  between  anhydro-ecgonine  and 
pyridine.  By  heating  anhydro-eegouine  and  hydrochloric 
acid  in  a  closed  tube  to  270° — 280'  C,  he  obtains  a  number 
of  different  products.  The  contents  of  12  tubes  were  first 
distilled  over  with  steam  in  order  to  separate  the  neutral 
bodies,  mostly  hydrocarbons.  By  making  the  solution 
alkaline,  the  smell  of  ammonia,  niethylamine,  and  jiyridiue 
bases  were  at  once  noticeable.  By  means  of  nitroso  com- 
pounds he  is  able  to  separate  a  secondary  and  tertiary  base. 
The  secondare'  base  forms  a  gold  double  salt  which  yields 
pyridine  on  distillation  with  zinc-dust.  The  teitiary  com- 
])Ound,  probably  a  tetrah}  drated-a-picoline  with  a  methyl 
radical  linked  to  the  nitrogen  atom,  expressed  by  the 
formida  : — 

H 


N 

I 
CHj 

By  distilling  larger  quantities  of  anhydro-ecgonine  with  zinc- 
dust  hydroearbous  and  also  Jjyridiue  are  obtained,  besides 
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an  oilv  Imsi'.  I'viiilim-  i^  iilciitilii'il  bv  iiu-iuis  <if  ■lold  iloiililc 
Mill.  Tliu  iiiitlior  I'oiU'liiiU's  lliat  llio  ioiivi>i>iiiii  of  unlivilici- 
vi-jrimim-  into  |t\TiiIiiii*  shows  clt'aiiv  tliat  roi'iuiu*  is  u 
pvriilini'  ilorivativt'.  His  ivsoaiilKs  iiialiU'  liini  lo  |iliici' 
llif  ililTcriiit  atoms  in  the  I'ocaini'  nioloculo  ami  thiivfoiv 
till'  task  of  limlin*;  thu  eoiistit\itioM  of  cofu'im'  I'an  hv 
considiTctl  as  sohi'cl. — ().  J.  S. 


7'hf  ( 'itin vision  uf  ('uniiiinin  Diiinilins  iiilo  Qiiiiioliiie 
Oi-iiriilires.  \\'.  V.  MiilKr  ami  Kr.  KinkKin.  Ikr.  22, 
lilt;— 171H. 

I\  ahriof  i-omnmnicatiou  tiio  authors  desoriho  thoconvofsion 
of  iiitronK'thoxycinnainic'  ahlchMlc  into  a-nitro(|iiitioliiu-  hy 
niuans  of  alcoholic  ammonia.  In  onK'i'  to  (K'tcrinim'  whether 
the  ori^xinal  produet  employed  was  a  dei-ivative  of  eoumarie 
ai-id  or  eoiiinarin  it  was  oxidisi-d  with  freshly  prepared 
oxide  of  sil\*-r  in  aleoholie  solution  antl  yiehleil  the  niono- 
methy  lellier  of  nilro-«-eouuiarie  aeid.  which  was  tound  to  he 
identical  with  a  compound  prepared  hv  "  I'crkins'  reaction." 

— O.  J.  S. 


VVic    Mdiiitfuctitrr   of'    Lemon    Essences    in    Sieili/. 
"  The  Tiiui's,"  August  20,  1B89,  7. 

Thk  I'liititl  States  Cuusiil  ut  Me.ssinu,  in  u  report  on  the 
(■uUivatioti  of  oran;les  and  lemons  in  Sicily,  describes  tlie 
mode  of  manufacturing;  lemon  essences.  With  three  strokes 
of  a  sharp  knife  the  cutter  peels  the  lemcui  lenj;lliwise  and 
lets  th?  jK'cl  fall  into  a  tub  under  the  choppinj;  block.  He 
then  cuts  the  lemon  in  two  and  throws  it  from  his  knife  into 
a  hiieket.  He  works  with  wcmderiul  rapidity,  and  tills  from 
HI  to  1'2  tubs  with  peel  a  day,  and  is  paid  \1\{I.  a  tub, 
wci^hini;  77  Ih.  His  left  haial  anil  right  index  linger  are 
protected  with  bands  of  leather.  The  fresh  ])eoI  is  soaked 
in  water  1.')  miimtes  before  the  esseni-c  is  extracted. 
Peel  that  has  stood  a  day  or  twi>  remains  soaking  from  'M) 
lo  40  miimtes  that  it  may  swell  and  oiler  a  greater  resistance 
lo  the  sponge.  The  workman  holds  a  small  sjionge  in  his 
left  hand,  against  which  he  presses  each  ]>iice  of  |)eel  two  or 
thiX'c  times — sim])le  pressure,  followed  by  rotary  pressure. 
The  women  employed  in  this  work  run  a  piece  of  cane 
through  their  sjionges  to  enable  them  lo  h<tlrl  them  more 
lirinly.  The  outside'  of  the  peel  is  pressed  against  the 
sponge,  as  the  oil  glands  are  in  the  epicarp.  The  crushing 
of  the  oil  cells  liberates  the  essence  therein  contained.  The 
sponge,  when  saturated  with  the  essence,  is  s(|uee/.ed  into 
an  eaiihen  vessel  held  in  the  lap.  The  peel  is  so  thoroughlv 
pivs'.ed  that  not  a  single  cell  escapes.  This  is  ascertained 
by  holding  the  iHTsse<l  peel  l<)  the  Ihime  (d"  a  candle  ;  should 
it  neither  crackle  nor  diminish  the  brilliancy  of  the  Hanie  the 
i-ells  ai\'  empty.  This  process  yields,  besides  the  essence,  a 
small  •piantity  of  juice  and  feccia  (di'egs).  The  separation 
of  the  esseuee  juice  and  feccia  so(tn  lakes  place  if  llu-  \'essels 
•AW  mil  disturbed;  the  oil  floats  on  the  juice  and  the  di'egs 
fall  lo  the  bottom.  These  three  |uo<lucts  derived  from  tlie 
pi-el  have  no  affinity  with  each  oth'*r.  As  the  essence  rises 
to  the  surface  it  is  skimmed  oil,  bottled,  and  left  to  settle  for 
a  few  days.  It  is  then  dniwn  ofT  with  a  glass  siphon  into 
<i>p|>er  cans,  which  are  hermetically  sealed.  .\fter  the 
essence  has  been  expressed,  a  small  (juantity  of  juice  is 
jiressed  from  the  peels,  which  are  then  gi\en  to  oxen  or 
goats,  or  thrown  on  llu'  mainuc  heaii  and  well  rotted,  oi- 
they  would  make  loo  healing  a  fertiliser.  The  yield  of 
essence  is  variable.  The  industry  is  carrie<l  on  live  months 
in  the  year.  Inniiature  fruit  contains  the  n»)st  oil.  From 
.N'ovemher  to  .\pril,  in  the  province  of  Messina,  1,OUO  lemons 
yield  about  14  oz.  of  essence  anil  1  7  gallons  of  juice.  The 
essence  is  so  valuable  that  the  workmen  ai'e  closeI\-  watciied, 
for  they  are  most  ingenious  in  secreting  it  about  their 
persons.  Six  men  woik  uji  S,0(J(J  lemons  a  day  ;  two  cut  oH' 
the  i>eel,  while  four  extract  the  essence  and  obtain  KHJ 
gallons  of  lemon  juice  and  7  lb.  of  essence.  Dealers  some- 
limes  adulterate  their  essences  with  ti.xed  oils,  alcohol,  or 
turpentine,  but  these  mixtures  maybe  easily  detected.  The 
essence  of  sour  orange  mixed  with  the  essence  of  lemon 
produces  an  aroma  siniihir  to  that  of  the  essences  of 
Itergainot. 


'/'eijienes  tiHil  Klhereal  (Mis.     ().  Wnllach.     .Vnii.  252 
U-l  — 105. 

iikiiiKNKand  menlhene,  hydrocarhons  occurring  in  oil  of 
laurel  ami  oil  of  i>epperminl,  have  been  investigaled  by 
Itnihl  (Iter  21,  !•■'>)  who,  from  a  study  of  their  physical 
ludperties,  came  to  the  eonelusion  that  these  compounds 
dilferi-d  from  all  other  known  terjtenes,  but  whether  they 
wi-re  identical  or  ia)t  could  not  at  Ihe  time  be  ascertained. 
They  hoth  boil  at  17:!' — 17."),  and  in  this  respect  clo.sely 
resemhle  citieiie,  dipentene,  and  isoprene,  which  are  terpeiies 
having  the  saturation  formula  ('iiiH,i;F;.  As,  however, 
they  contain  oidy  one  double  link  they  do  imt  belong  to 
this  class  of  compounds,  and  they  also  differ  from  the 
])inenes  ha\ing  the  saturation  formula  ('i„^^ir.  ^■■•• 

The  author's  investigations  prine  that  laurenc,  and 
probably  also  nienthene,  havi'  no  existence,  as  is  shown  bv 
Ihe  following  experiments.  Oil  of  laurel,  oblaineil  from  Ihe 
lea\es,  was  carefully  fractionated  and  sei>arated  into  a 
portion  boiling  above,  and  a  portion  boiling  below  180^. 
The  tatter  was  again  rejiealedly  ix'fraetionated  and  separated 
into  a  snuill  ]iortiiin,  boiling  at  158" — 1G8",  and  three  much 
larger  fractions  boiling  bilween  170'  and  178',  the  lowest  of 
which  was  foinid  lo  contain  oxygen.  The  fraction  158° — 
His  wa^  Irealeil  with  amylnitrile  and  hydi-oeliloric  acid  and 
Ihe  resulting  nitrosochlcuide,  which  melted  at  101" — 102", 
decomposed  with  ]ii|ieridine.  A  nilrosamine  melting  at  118'^ 
was  obtained,  a  result  which  proves  that  oil  of  lainvl 
eontains  small  ipiantities  of  iiinene.  The  three  fractions 
boiling  at  170' — 178  were  mixed  together,  diluted  with 
light  petroleum,  and  hydrogen  bromide  passed  into  the 
solution,  wheri'on  a  large  quantity  of  a  coloiu'less  compound 
was  ]irecipitaled.  The  iireciiiitale  was  separated  In  Kllra- 
lioii,  pressed,  decomposed  willi  alkali  and  Ihi-  resultin"- oil 
fiaelionaled.  The  portion  boiling  at  176  solidilicd  when 
ciioleil  in  a  freezing  mixture  and  was  proved  to  be  cineol. 
Pure  cineol  can  be  easily  isnlateil  from  oil  of  laurel  by  this 
methofl. 

(-)il  of  laurel,  obtained  from  the  berries,  was  in\esligated 
in  a  similar  maimer.  It  yielded  a  small  quantity  of  a 
eom])ounil  boiling  at  1(>4'' — 106',  which  wa*  ]>ro\ed  lo  be 
pinene,  and  a  larger  ipiantity  boiling  at  17  I' —  177',  which 
was  ]iro\'eil  lo  be  cineol. 

These  results  show  that  even  the  lower  boiling  fractions 
of  oil  of  laurel  consist  principally  of  a  mixtme  of  jiinenc 
and  cineol,  the  latter  being  present  in  by  tar  the  latgei' 
ipiantily.  Laiirene  has,  therefore,  no  existence,  and  the 
peculiar  properties  which  were  assigned  to  it  by  liiulil 
were  due  lo  the  presence  of  cineol  in  the  substance 
investigated. 

Oil  tij'  Olihiuuiiii.  —  Stenhouse  (.\nn.  35,  -fO'i)  and 
Kurbalow  (Ami.  173^  I)  inve-ligaleil  oil  of  ohiianiim  and 
ha\e  described  a  terpene,  olibene,  which  Ihey  obtained  Ihere- 
fi'om.  This  teT-])ene  is  identical  with  le\  ii-pinene.  ,\  sample 
of  crude  oil  of  olibanum  was  -^eiiaraled  by  fi'aclional  distilla- 
tion into  two  ]ii'ineipal  portions  boiling  at  157' — IGO'and 
160^ — 16.>' respectively.  Holh  fractions  were  feebly  levo- 
rotatory  and  were  proved  to  contain  levo-pinene.  .Vnothei" 
fraction  boiling  at  177' — 179'  was  found  to  contain  small 
i|uantities  of  dipentene. 

Oil  nf  Klemi,  as  the  aullior  has  |ueviously  -howii  (.Vnn. 
246,  2:!:!),  contains  a  eonsiderahle  i|uanlily  of  dextro-phel- 
hmdreiie  which  occurs  in  the  fraction  boiling  below  176'. 
'I'hi-  hydrocarbon  i>  identical  with  tliat  olitained  from 
fennel  oil  and  from  I'liclliinrlriiDii  ai/iiiilinim.  The  fraction 
17.')° — 180"  eontains  such  a  large  iiuantity  of  iliiientcnc  that 
oil  of  elemi  can  be  very  conveniently  emidoyed  for  the 
preparation  of  dipentene  compounds.  DeviUe  (.Vim.  71 
:!.■>:!)  iii\estigateil  a  sample  of  oil  of  elemi  which  he  found 
to  be  strongly  levo-rotatoiy ;  this  oil  probably  contained, 
he^ides  dipentene,  a  levo-phellanilrene  identical  with  that 
recently  found  by  the  author  in  the  >o-ealleil  .\uslialian 
eucalyptus-oil.  (Compare  .\nn.  246,  2:i2.)  Hesides  phel- 
landrene  and  ilipenlene,  oil  of  elemi  contains  large  quantities 
of  hi'.her  boiling  products,  consisting  of  ]iolylerpeiies  and 
lirobably  als  >  of  compounds  containing  oxygen.  In  frac- 
tionating th  '  oil  the  presence  of  a  crystalline  eomiioiind  was 
riqieatedly  obs.-rved ;  this  substance  is  jjrohably  closely 
related  to  the  amyriii  investigated  by  \'esterherg  (Ker.  20, 
1242).     A    sample    of    Hrazilian     lesin    which    the     author 
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c.'iamiueci  coutained  such  a  lar^e  quantity  of  amyrin  that 
I'lvstals  of  this  eompouud  could  be  obtained  by  reerystal- 
lisiujr  once  from  ethyl  acetate. 

Oil  of  Sage. — The  iuvestigjatlous  of  Tilden  (Her.  H^ 
1264,  aiid  13,  2088)  and  the  author  (Anu.  227,  289)  have 
already  proved  that  the  lower  boiling  portions  of  oil  of  sage 
contain  a  hydrocarbon  similar  to  pinene.  A  sample  of  the 
oil  was  submitted  to  fractional  distillatiou,  the  portion 
boiling  at  158' — 168^,  which  formed  only  a  small  quantity 
of  the  whole,  was  almost  optically  inactive  and  contained 
large  quantities  of  pinene.  The  fraction  174" — 178'  con- 
sisted principally  of  ciueol.  The  lower  boihng  constituents 
of  oil  of  sage  are,  therefore,  principally  pinene  and  cineol, 
but  the  principal  portion  of  the  oil  consists  of  oil  of  salvi, 
boiling  at  201^ — 204',  which  will  be  further  investigated. 

Oii  of  ^lace. — A  sample  of  crude  oil  of  mace  which  was 
.strongly  dextro-rotatory  was  submitted  to  fractional  distilla- 
tion. The  lower  boiling  (up  to  16j')  fractions,  which  form 
a  considerable  portion  of  the  whole,  were  almost  optically 
inactive,  and  coutained  considerable  quantities  of  pinene. 
As  the  higher  boiling  portions  were  strongly  dextro- 
rotatory it  is  probable  that  both  dextro-  and  levo-piuene 
are  present  iu  the  lower  boiling  fractious,  as  will  be  shown 
in  a  future  paper.  The  fi-aetion  boiling  at  17o' — 180° 
coutained  dipenteue. — F.  S.  K. 


Aii(tli/:>is   of   Cinchonas   and    Solubiliti/    of    tlieir   Active 
Princij)fcs  in   Witfei',  Alcohol   and   Dilute   Hydrochloric 
Acid.     E.  Landtiu.     C'ompt.  Keud.  108,  ^50 — 'j^- 
See  under  XXIII.,  ^ajre  641. 


Ammonium  Uromide.     K.  Thiimmel.     Arch.  I'hariu.  1889, 

27,  270.  (Compare  this  Journal,  1889,  210.) 
Thk  yellow  colouration  developed  by  acidifying  ammonia 
to  which  bromine  has  been  added  is  not  due  to  the  presence 
of  an  ammonium  salt  of  an  oxyacid  of  bromine,  but  to  the 
formation  of  a  bromide  of  ammonium  bromide,  XH^BrixBr. 
If  care  is  taken  to  keep  the  anmiouia  in  excess  the  solution 
remains  colourless  when  aciditied,  and  the  yellow  colouration 
is  only  obtained  when  the  annnonia  has  been  almost 
completely  neutralised  with  bromine.  When  a  solution  of 
this  kind  is  allowed  to  staud,  evolution  of  nitrogen  takes 
place,  aud  when  this  has  ceased  the  Hqnid  no  longer  gives 
a  colouration  with  acids. 

In  order  to  obtain  ammonium  bromide  which  remains 
colourless  when  aciditied,  an  excess  of  ammonia  must  be 
used,  and  the  solution  should  be  allowed  to  remain  for  some 
time  before  crvstallisation. — C.  H.  B. 


■  Campkor-Phenoh."  M.  Desesquelle.  Kep.  de  Pharm. 
45,  202. 
rii-rv  gruis.  of  /9-uaphthol  or  150  grms.  of  salol,  as  the  case 
may  be.  and  100  grms.  of  canqdior  ari'  tiuely  powdered, 
mixed  together,  heated  imtil  completely  fused,  Kltered, 
and  preserved  iu  well-closed  vessels.  The  products  thus 
obtained  are  insoluble  in  water,  but  are  readily  miscible  with 
fats,  essential  oils,  ether,  aud  alcohol.  They  attack  neither 
Wood  nor  metal,  and  hence  are  especially  suitable  for 
preserviug  surgical  instruments. 

The  camphor-phenols  readily  take  up  iodine  in  the  cold,  a 
common  fornnila  being  "  cauq)hor-plieuol "  90  parts,  iodine 
10  parts.  They  also  readily  dissolve  cocaiuc  hydrochloride 
and  the  ciuchoua  alkaloids. — C  H.  li. 


7'erjiin  Hydrate.  G.  Vulpius.  I'harm.  C'eutr.  X.  I'. 
10,  289. 
TekI'I-N  hydrate,  t',i,H„;.aH.,()  mell>  at  1 16^  whilst  terjiin, 
C,|,H,5.2H.;0  melts  at  102=."  Terpin  hydrate  dissolves  at 
15°  in  250  palls  of  water,  10  parts  of  90  per  cent,  alcohol, 
100  parts  of  ether,  or  200  parts  of  chloroform.  A  com- 
pletely odourless  product  is  dithcult  to  obtain,  aud  is  best 
j)repared  by  exposing  the  dried  and  powdered  substance  to 
the  air  until  it  has  lost  all  odour,  and  theu  recrystallisiug  it 
from  hot  alcohol.— C.  H.  B. 


Coniceine.     E.  Lellmanu.     Ber.  22,  1,000 — 1,004. 

PiPERlDiXE,  as  the  author  has  shown,  yields  with  hypo- 
chlorite of  lime  a  chlorinated  piperidiue.  AVith  potash  it 
decomposes,  yielding  a  new  base,  and  hydrochloric  acid  is 
split  off  as  follows  : — 

CH., 

CH.,  /^i  CH 

+   HCl 
CH.,  I      }'  CH 


CH» 


CH, 

CH, 


XCl 


CH;. 

CH., 


XH 


This  new  base  exists  only  iu  the  fonu  of  vapour.  At  the 
ordinary  temperatare  it  polymerises,  forming  a  dipiperidiue, 
which  crystallises  readily.  The  author  has  experimented  in 
the  same  direction  upon  a-methylpiperidiuc  and  coueiue. 
Both  compounds,  on  boiling  with  a  solution  of  bleaching 
powder,  yield  colourless  oils  and  give  compounds  analogous 
to  piperidiue.  Potash  splits  off  hydrochloric  acid,  and  fonns, 
in  the  ease  of  coneine.  a  base  coniceine,  boiling  at  171",  anil 
having  the  foruuda  C,H|^X.  It  is  a  secondary  amine,  aud 
as  it  does  uot  polymerise,  it  has  probably  the  formula — 

CH., 
CHo  /\  CH 


CH., 


XH 

The  compound  apjiears  to  be  identical  with  Hofmatui's 
a  couieeiue,  obtained  by  the  action  of  bromine  and  potash 
on  coneine. 

From  these  considerations,  aial  from  the  fact  that  neither 
a-  or  /3-coniceine  have  double  molecules,  it  follows  that  they 
will  probably  have  the  following  constitution — • 

CH,  CH„ 


CH., 


CH., 


CH.. 


CH,  l,^^lC.C,H, 

X 

o-coniceinc. 


CH., 


CR,  ')  CH.CH.,CH3 

XH 

^-coniceine. 


in  which  case  the\"  contain  an  a.symmetric  carbon  atom,  and 
should  possess  active  properties.-— -J.  B.  C. 


On    ^-J£lhi/l-a-.Slilha:ol    and     some    of    its     Derirutices. 
t;.   I'lath.     Ber.  22,  1057—1063. 

Kkferkixo  to  his  investigations  on  the  subject  (Ber.  21, 
3086)  on  the  action  of  benzaldehyde  on  aldehyde  collidiue,  he 
obtains  by  reduction  of  this  body,  thus  produced,  by  nieaus  of 
hydriodic  acid  orbvLadenburg's  method  (sodium  and  absolute 
alcohol)  the  compound  Cj^H^X',  or  /3-ethyl-o-stilbazoliuc. 

The  salts  of  this  base  do  not  crystallise  well.  The  hydro- 
chloride, platiuo-chloride,  aud  gold  chloride  salts  were  pre- 
pared. The  ]iliysiological  juoperties  of  base  arc  similar  to 
those  of  the  ethyl  compound.  Experiments  imule  by  Pro- 
fessor Falk  gave  the  following  results.  The  effects  of  a-ethyl- 
stilbazoline  hydrochloride  are  very  much  the  same  as  those  of 
stilbazoHne,  for  which  latter  96'  14  mgr.  (taking  1,000  grms. 
of  white  mouse  as  a  miit)  are  the  dcadh'  dose,  whereas 
100'4  of  ethyl  compound  produce  the  same  effect.  It  also 
causes  violent  cramps  if  injected  even  in  not  deadly  doses. 
He  further  forms  additional  substitution  products,  dissolving 
the  double  linkage  by  addition  of  bromine,  and  also 
tVn-mi!ig  the  diacctv  1  compttuiul.  C)n  oxidation,  the  body 
vields  isooinchomerouie  aud  benzoic  acids  (Ber.  21,  294). 

— O.  J.  .S. 


On  Morphine.     L.  Knorr.     Ber.  22,  1113— 1119. 

CoNTi>ciKG  his  researches  outhe  subject  (Ber.  22, 181,  this 
Journal,  1889,  305;  see  also  1889,  475— 476)  he  iuve.-tigates 
the  action   of  acetic   anhydride  ou    metliylmorphimethiuc, 
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which  seems  to  exphiiii  the  position  of  two  still  doiilitfu! 
ciirboii  atoms  iukI  the  iiiilifTeieiil  oxVfieii  iitoiii  in  moipliine. 
Ilesiiles  \iel(lin-,'  iliniethvliimine,  the  tivutment  of  methvl- 
nu)r|)hinu'thine  yields — 

(1.)  AeeiN  linethyldioxvptienatliieiie  (m.p.  l:U' ilescrihed 
liy  ().  Kisclur  iiiiil  v.  (Jerielileii)- 

(li)  An  iiily  Imse  wliieh  could  lie  analysed  by  means  of 
metli\liodi<le  eoinpounil,  and  was  found  to  be  methylmoi- 
phimethiiie,  whieh  laid  nut  been  attiieked  by  the  acetic 
iinhydride. 

(:t.)  /8-hy<lroxyethyl(limethjlniuine — 

(()H){'H,..cir,X(rH;,),.. 

the  link  between  niethvlamine  and  choline  (Ladenburd's) 
.limethylethylalcine  (Her.  14,  l-'lUS). 

The  anthor  draws  the  followiii';  conclusions  from  these 
facts,  wliich  are  of  importance  for  the  fornuila  of  niorphiiie: 

(1.)  Morphine  is  a  tertiary  base. 

(2.)   It  has  a  methyl  ;;ronp  united  with  nitrofien. 

(;t.)  In  methyhnorphimcthine  two  methyl  );roups  are 
united  with  nitro-jen  and  the  conversion  of  ciKlelne  itito 
nictliylniorphimethine  can  only  be  explained  by  the  splittinf; 
np  o(  one  nucleus,  containing  the  morphine  nitrof;en  as  a 
link. 

(4.)  This  seems  to  he  eoutirnied  by  tlu'  fact  that  methyl- 
mor|ihiniethine  can  combine  with  five  mori'  bromine  atoms 
than  codeine. 

(.■>.)  Morphine  contains  one  )ihenanthreiie  nnclens,  which 
nm»t  be  partly  reduced  considerin^i  the  hif;h  perccntaf;e  of 
hydroj^en  in  nuirphine. 

(Ci.)  .Methylmor|>himcthine  splits  np  into  fl-hy<Uoxy- 
elhylilimethy  laminc  aial  a  phenanthrene  ilcrivative. 

(7.)  Morphine  contains  (me  plu-nol-hydroxyl,  one  alcohol 
hydroxyl,  and  one  indifferent  oxyijen  atom,  probably  in 
eoiuiexitin  with  an  ethereal  compound. 

(S.)  The  alcohol  hydroxyl  reserves  its  character  in 
nu'tby  Imurphimethinc  aialonly  appears  as  a  pheuol-hydroxyl 
after  the  decomposition  into  the  acetyl  comiiound.  He  there- 
fore proposes  this  formida  : — 


(C„,H,OH) 


( 


OH 
**CH 


O 


CH 


CH 

/\/ 
X 

I 
CH, 


CH. 


CH.. 


Hi/tliasHiiP.     M.   l'"reunil.      Her.    22,    1  l.M!— 110".       (This 
.lournal  ]WiK  411:  aial  1HH7,  :iHl,  -ll-J  and  (HI.) 

I)ni  ktvi.iivi>u.vstixim:-o\imk  Is  formed  by  the  action  of 
acetic  anhydride  on  hydrastinine-oxiun' ;  nnichheatis  evolvcil 
diM'in;;  the  rea<'tit>n.  It  separates  in  beautiful  crystallini; 
plates  mcllinfl  at  I'Jl  — 122^  ('.,  and  solubb' in  hydrochloric 
aciil,  repreeipitated  by  caustic  soda.  lis  eimstilutiojial 
fonmihi  is — 


It    reinaius   undecided  whether    the   nlcohol-hydroxyl  is 
connected  with  carbon  atom  *  or  **. — ().  J.  S. 


On    the   ('nnsfifiitiou  of  Ecgonine.     C.  Stoehr.     Her.  22, 
1126—1129. 

TiiK  anthor  points  out  the  importance  of  investigations  on 
cocaine  since  it  has  become  a  valuable  local  anassthetic. 
Most  of  recent  researches  were  made  on  the  relation  which 
exists  between  cocaine  and  its  decomposition  product  eCfjo- 
nine.  He  contiimes  the  work  commenced  by  Merck  (Her. 
19,  3002,  this  .lournal,  18H7,  22.)),  and  continns  the  idea 
that  ecponine,  like  most  r.lkaloids,  belongs  to  the  derivati\'es 
of  pyridine,  and  stands  in  near  connexion  to  tropinc,  the 
decomposition  product  of  atropine.  Hy  means  of  <listilla- 
tion  with  /.iuc  dust  and  lime,  he  obtains  o-ethyl  pyridine, 
the  sanu'  pyridine  base  which,  aceordini;  to  Kadenbur^ 
(Her.  20,  1''^".  ''lis  .lournal,  18S7,  187),  bears  a  close 
relation  to  tropine.  The  distillation  also  yields  hydroj^cn, 
water,  mcthylamine,  and  carbonate  of  ammonia,  which 
were  identified  as  the  platinum  double  salts.  The  distillate 
which  separates  into  an  oily  an<l  aqueous  layer,  yields,  on 
further  purilication  of  the  oil  by  means  of  KMnOj  and 
redistillation,  o-et by  1  pyridine.  The  platino-chloridecry.stal- 
lises  in  large  prismatic  tablets,  which  melt  at  160' — 101°  C. 

—  O.  J.  S. 


.N(C'3H,0) 
C„H,iOj  (^ 

\CH. 


N(OC;R,0) 


By  saponitication  with  caustic  soda,  one  of  the  aecty  1  groups 
is  removi'd.  The  new  body  cry  stallises  with  two  molecule-^ 
of  water  and  melts  at  IK)  C.  Tlu'  water  is  driven  off  at 
100°  ('.  The  dry  compound  melts  at  V,Vi" — 140'  C.  lis 
formulii  is — 

/  N(C.:H30) 

\CH.X(OH) 

Hy  the  coutimied  oxidation  of  hydrastiniue  in  alkaline 
soluti(Mi  with  potassium  permanganate,  hydrastiuinic  acid 
is  obtained.  The  acid  is  dithcnltly  scdubU'  in  cold  water, 
easily  in  hot  water,  from  which  it  crystallises  in  splenditl 
\vhite  broail  ni'edles,  melting  at  KM' C.  It  is  also  soluble 
in  aU'ohol  and  ether,  scarcely  solubU-  in  ehloi'oform.  It  is 
formed  from  hydrastiniue  without  the  separati<m  (d' 
carbon.  It  is  mtmo-basic  and  its  formula  is  CulInNO-^. 
Its  acpieous  solution  neutralised  with  ammonia  gi\es  no 
precipitate  with  solutions  of  silver  or  lead.  Hydrastininii^ 
acid  melts  with  evolution  of  carbonic  acid.  The  melted 
residue  dissolves  almost  completely  in  boiling  alcohol,  a 
suuiil  quantity  being  left  which  melts  at  200'  C.  The 
solution  deposits  crystals  melting  at  21.''/' C.  The  crystals 
are  insoluble  in  sodium  carbonate,  but  dissolve  in  sodium 
hydrate  .solution  from  which  they  are  repreeipitated  by 
hydrochloric  acid.  Hydrastiuinic  acid,  boiled  with  very 
dilute  nitric  acid,  yielils  a  beautifully  crystalline  substance 
meltin.'  at  230°  ('.— H.  T.  I'. 


XXI.-PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Yclloir  Stuiiis  ill  Giliiliii  yei/aliri'x.     A.  Lainer.     Phot. 
Corr.  26,  l'71— 175. 

Thk  yellow  stain  fre<piently  observed  in  gelatin  negatives 
which  have  been  developed  with  alkaline  pyrogallol  may  be 
due  to  one  of  three  causes; — (1)  Decomposition  of  the 
insoluble  sodium  silver  thiosulphate,  Ag.jSoOj .  Xa„S.,0-„  left 
in  the  tilm,  owiny  to  imperfect  fixing;  (2)  the  action  of  the 
carbcui  dioxide  of  the  air  on  the  soluble  sodium  silver 
tliiosulphate,  Ag.S.().,.2  XaoS.jOj,  left  in  the  film  owing  to 
imperfect  washing;  and  (:!)  the  combination  of  the  gelatin 
with  brown  products  of  the  oxidation  of  the  pyrogallol.  In 
the  first  two  cases  silver  sulphide  is  formed  and  cannot  be 
readily  removed,  but  its  formation  is  prevented  by  using  a 
sufficient  quantity  of  thiosulphate  to  ensure  formation  of 
the  soluble  double  salt,  and  then  taking  care  that  all  the 
latter  is  removed  from  the  film  by  thorough  washing.  The 
brown  stain  due  to  the  proiluets  of  oxidation  of  p\  rogallol 
may  be  renmved  in  the  usual  way  by  treatment  with  an 
acidified  solution  of  alum,  or,  more  eon\'eniently,  h\'  using 
an  acid  fixing  bath  prepared  by  adding  to  the  solution  of 
sodium  thiosulphate  a  quantity  of  a  solution  of  sodium 
sulphite  previously  acidified  with  citric  or  tartaric  acid. 
The  fixing  bath  then  contains  free  sulphmous  acid.  The 
proportion  of  acid  to  sulphite  must  be  carefully  regulated, 
othcnvisc  the  thiosulphate  will  be   partly  decomposed  and 
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sulphur  will  separate.  One  litre  of  thiosulphate  solution 
may  lie  mixi'd  with  70  cc.  of  a  sohuiou  of  iiornial  sodium 
sulphite  in  4  parts  of  water,  previously  aeiditiuil  ^\ith  :iO  ce. 
of  a  solution  nf  tartaric  acid  in  2  parts  of  water,  or  40  ec. 
of  a  similar  solution  of  citric  acid.  It  is  advisahle  to  use 
the  fixing  bath  as  fresh  as  possible. — C.  H.  B. 


rriiifx  on  Bn.rwnnii.     Phot.  Archiv.  30,  102.  I 

The  surface  of  the  wood  is  rubbed  witli  a  filtertd  solution  ! 
of  8  pmis.  of  white  soap  and  S  frrms.  of  gelatin  in  aOO  cc.  of 
water  to  which  some  zinc  oxide  has  been  added.  After 
dryino;,  the  sui-faee  is  brushed  over  with  a  mixture  of 
claritied  albumen  30  o;rms.,  water  24  ec.,  ammonium  chloride 
1"2  frrms.,  and  citric  acid  0'2  grms.  It  is  then  dried, 
flooded  with  a  solution  of  3-2  ftrms.  of  silver  nitrate  in 
31  cc.  of  distilled  water,  the  excess  poured  oft.  and  the 
sui'face  again  di'ied.  After  printing  under  a  negative  in  the 
usual  way,  the  sui'face  of  the  wood  is  immersed  in  a  solution  ' 
of  sodium  chloride  and  then  in  a  solution  of  sodium  thiosul- 
phate, in  order  to  remove  unaltered  silver  salts.— ('.  H.  B. 


AppUcatlon      of     Phntograpliy     to     the   Measurement    of 
E.ri>ansiou.     Le  (hatelier.     I,a  Nature,  1888,  3.j. 

The  substance  is  employed  in  the  form  of  rods,  and  the 
temperatiu'e  is  measured  by  means  of  a  thermo-electric 
couple  of  jilatinum  and  platinum  alloyed  with  rhodium. 
The  rod  is  photographed  in  its  actual  size  by  means  of  two 
objectives,  each  of  which  is  opposite  an  end  of  the  rod,  the 
distance  between  them  being  exactly  the  length  of  the 
rod.  The  method  is  \ery  sensitive,  since  the  negatives  can 
he  measured  to  0  01  mm.,  anil  it  has  the  advantage  of  being 
applicable  at  high  temperatures. 

The  coefficient  of  expansion  of  Bayeux  porcelain  was 
found  to  be  constant  between  0-  and  1(  00  ■,  its  value  being 
0-0000096.— C.  H.  B. 


XXIII.-ANALYTICAL  CHEMISTKY. 

Notes  on  Lead  in  Water.     C.  Rawson.     J.  Soe.  Dyers  and 
C'olourists,  5,  58 — 61. 

These  experiments  were  made  to  clear  up  some  points  con- 
nected with  the  presence  of  lead  in  the  Bradford  water 
supply.  Contrary  to  the  often-tpioted  statement  of  Fre- 
seuius,  it  is  found  that  carbonate  of  lea<l  is  practically 
insoluble  in  jnue  distilled  water,  but  if  free  carbonic  acid  be 
present,  it  will  di.-sohe  to  the  extent  of  5  grains  of  lead  per 
gallon.  The  test  used  for  the  presence  of  lead  was  sul- 
phuretted hydrogen  water  aciditied  with  acetic  acid,  which 
gives  a  colouration  with  less  than  one-twentieth  of  a  grain 
of  lead  per  gallon.  Phosphate  of  lead  is  insoluble  in 
water,  but  sulphate  of  lead,  again,  in  contradiction  to  the 
statement  of  Freseulns,  dissolves  in  distilled  water  to  the 
extent  of  1 '  75  grains  of  lead  per  gallon.  Numerous  experi- 
ments were  made,  by  enclosing  samples  of  water  in  old  and 
new  lead  pipes  for  24  hours,  which  pointed  decisively  to  the 
conclusion  that  it  is  the  free  carbonic  acid  in  waters  which 
enable  them  to  take  up  lead  in  transit  through  pipes,  and 
this  is  especially  the  case  with  waters  containing  any  con- 
siderable quantity  of  carbonic  acid  above  that  required  to 
form  bicarbouates  of  the  bases  present.  The  presence  of 
neutral  nitrates  or  of  humic  acid  was  without  appreciable 


effect.  The  results  of  adding  reagents  to  a  water  containing 
much  free  carbonic  acid  showed  that  its  soh'ent  action  on 
lead  could  be  stopped  by  the  addition  of  sodium  carbonate, 
calcium  h}'drate,  sodium  phosphate,  or  calcium  phosphate. 
On  taking  the  practical  aspects  of  a  treatment  of  the  water 
on  the  large  scale,  the  author  gives  the  preference  to  a 
treatment  with  phosphates,  snch  as  would  be  given  by 
filtration  through  a  bed  of  broken  coprolites  or  bone-ash, 
which  would  remove  any  tendency  of  the  water  to  dissolve 
lead.  To  remove  traces  of  lead  from  solution  in  water, 
treatment  with  carbonates  or  phosphates  will  suffice,  a  very 
con\'enient  and  efficient  means  being  filtration  through 
a  medium  containing  calcium  phosphate,  such  as  animal 
charcoal. 

A  series  of  dyeing  experiments  were  made  on  wool  with 
a  few  of  the  brighter  coal-tar  colours,  with  a  view  of  ascer- 
taining the  eifect  of  small  quantities  of  lead  in  the  water 
used.  The  colouring  matters  taken  were  the  following  : — - 
Xaphthol  yellow,  Tartrazin,  ^Manchester  yellow,  Brilliant 
green,  Safranine,  Magenta,  Khodamiue,  and  Night  blue. 
The  oidy  natural  colouring  matter  exjierimented  upon  was 
indigo,  which  was  dyed  in  the  form  of  indigo  sulphonie  acid. 
Some  of  these  colouring  matters  were  dyed  in  a  neutral  bath, 
and  others  with  addition  of  sulphuric  acid.  The  experi- 
ments were  made  in  series  of  four.  In  the  first  place,  the 
water  used  was  free  from  lead  ;  in  the  second,  ^  grain  of 
lead  per  gallon  was  added ;  in  the  tliird,  ^  grain ;  and  in 
the  fourth,  1  grain  per  gallon.  It  was  observed  that 
wherever  sulphuric  acid  was  used  in  dyeing,  the  colour  was 
not  affected  by  lead,  but  shades  dyed  in  a  neutral  bath  were 
rendered  duller  in  proportion  to  the  amount  of  lead  present 
in  solution.  Wool  treated  neutral  and  with  acid,  without 
addition  of  colouring  matter,  behaved  in  a  similar  manner. 
In  a  neutral  bath  containing  lead,  the  wool  was  dyed  a  drab 
shade,  but  with  addition  of  a  small  quantity  of  sulphiuie 
acid  (2j  per  cent,  on  the  weight  of  the  wool),  it  remained 
white.  In  the  case  of  Khodamiue,  one  of  the  brightest  of 
all  colouring  matters,  5  per  cent,  of  alum  was  used  in  the 
dye-bath,  and  the  shade  was  almost,  but  not  entirely,  un- 
affected by  the  presence  of  lead.  In  the  ease  of  Night  blue, 
the  colour  was  dissolved  in  acetic  acid,  but  the  shade  was 
affected  in  a  similar  manner  to  those-  dyed  neutral.  It  is 
true  that  the  amount  of  acetic  acid  present  in  the  dye-bath 
would  be  exceedingly  small,  and  the  effect  of  a  larger 
amount  was  not  tried.  The  saildeuing  effect  is  appareully 
caused  by  the  sulphur  naturally  present  in  the  wool  com- 
bining with  the  lead,  and  forming  sulphide  of  leail.  But  the 
formation  of  sulphide  of  lead  on  the  fibre  iloes  not  take  place 
in  the  presence  of  sulphuric  acid. — (I.  H.  B, 


I 


Hradforil    Water:    ifx    Hardness  and  Action    o:i    Lead. 
T.  Whitaker.     .1.  Soc.  Dyers  and  Colonrists,  5^  61 — 69. 

This  paper  contains  an  extended  series  of  observations  on 
the  small  variations  in  the  character  of  the  Bra<lford  watei" 
supply,  both  high  and  low  level,  with  especial  reference  to 
its  action  on  lead.  The  hardness  is  usually  about  3  grains 
per  gallon,  a  small  part  of  which  is  temporary,  and  the  total 
solids  amount  to  about  7  grains.  The  anal^'tical  results  are 
set  forth  in  numerous  tables  from  M'liich  certain  conclusions 
may  be  drawn.  The  tendency  of  the  water  to  act  on  lead 
becomes  greater  as  the  amount  of  hardness  present  (espe- 
cially temporary  hardness)  becomes  less.  The  action  of  the 
water  on  lead  seems  to  depend  on  the  quantity  of  acid  in 
the  water,  and  this  may  be  derived  from  peat  (U-  may  be 
carbonic  acid,  but  its  action  is  diminished  when  the  hard- 
ness is  increased.  Pipes  corroded  by  the  action  of  one 
water  will  give  up  lead  to  a  water  which  does  not  by  itself 
act  upon  lead.  So-called  composition  lead  piping  was  found 
to  greatly  increase  the  tendency  i)f  the  water  to  act  on  lead, 
and  is  therefore  unsuitable  for  water  supply.  The  infiueiice 
of  pressure  was  to  slightly  retard  the  action  on  lead,  whilst 
heating  the  water  to  boiling  immensely  increased  the  rapidity 
of  the  action.  Exposure  to  air  and  carbonic  acid  during 
contact  with  lead  increases  the  action  of  the  water. 
Numerous  experiments  showed  that   the  lead  in   water  is 
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pnrfinlly  or  wholly  removable  bv  simple  filtnition  tlirotiph 
iiuu'tivt-  iiUMlia.  snoli  :tN  tilUT-paper,  asln-^tns^  cotton  wool,  or 
cmiisIumI  lliiiis.  As  II  iiUMMiix'  lo  111'  taken  up  in  llif  ease  of 
II  water  lla^'ill^  ii  lentleiu-y  to  act  on  lead,  the  author  reooiii- 
ineiiiU  ailiiiivtiiiv  with  a  harder  water  and  a  KItratioii 
lhii>ii),'h  a  hed  of  Hints  and  limestone  or  sand. — (i.  Ii.  It. 


(}n  Ihe  I'erojrides  of  ('iiIhiII  and  Sirkel,  anil  Ihe  V  oluviet  liv 
Uftrrmination  of'  those  Alt'tais.  \.  Carnot.  Coinpt. 
Keiid.  108,  till)— 612. 
TlIK  results  of  the  author's  experiments  sliow  that  the 
hrown  oxidi-  ohtained  when  eohalt  is  preeipitated  hy  Indin- 
j;en  pi'roxiile  and  hoilinj^  potash,  has  exaetly  the  comiiosition 
of  a  sestpiioxiile,  C'4i..(*p  and  that  the  hiaek  oxide  of  nieki-1, 
preeipitated  hy  an  alkaline  hypoehlorite,  or  hromine  and 
potash,  eorresponds  exaetly  to  the  formnla  of  the  sesipii- 
»xi<le  of  niekel,  Ni/V  On  the  other  hand,  the  almost  lilaok 
oxide  of  eohalt.  ohtaini'd  when  a  hypoi-hlorite,  hromine,  or 
iodine,  is  used,  always  eontaiiis  a  notahly  larijer  )iroportion 
of  (ixy;;en  than  eorrespoials  to  the  sesipiioxide.  Instead  of 
<'i'iii'*ii.  for  example,  the  trials  ijave  at  least  ('0|„( ),,,  with 
hypochlorite,  Co, „( )„,..,•,  with  hromine,  and  ('0|,|O|,..„j  with 
iodine.  The  eoiniiosition  of  the  jireeipitate  given  hy  hypo- 
chlorite corresponds  lo  the  formnla  "2  ( 'o( X„  4  ('o.,( )., ;  and 
that  iliveii  hy  hromine  or  iodine  to  2  ( 'ol )...  :i  (  V,(X,.  The 
iH'arin-r  of  these  results  upon  analytical  estimations  of  cohalf 
is  ohvious. —  K.  (1.  ('. 


he  omitted  the  assay  talis  to  powder.  There  is  a  !os.ioi  gold 
<aryinjr  from  0  to  ^^^^^  ;  averaR...  j^--  S.  If  the  first 
ainicalinf;  he  elTected,  on  tile  contrary,  at  a  maxinunu  tem- 
perature  of   ahinit    1,200',   there   is  a  h)ss  of  jjold  of   from 

"  '"  l,'.Ll  '  "^'■'•"f-"'-  ,„,L-     "•   "'  '^""■"i"f;  K.  omitted  th.. 

errors  vary  hetHc.-u  ^^^"^^^^  r.rcrs.i,  and  ^^'^^^^^  /,>,«,<.     10.  \\'heii 

thi>  assays  are  healenas  Hat  as  possihle"  partiiip"  is  difficult 

111 


lo.imir 


and  violent:  c.n-i'.v.v,  varviiisr  from  0  lo  ,  ;  aveiio'e 

11.  If  the  second  annealing  (after  flattening)  he  omitted, 
till'  plates  are  very  lustrous,  and  there  is  an  ej-cess  vnrviii" 
from  ,    ~      to   — :  a^■eralre,       "'    .    12.  The  assa\'  hnvimr 

111,111111  III.IKIII  '  "V  >    Ki^iKia'      '-•    ""-   assai,ll,lMng 

lieeii  llatteneil  and  aniiealud,  is  lieiit  in  the  (ingers  into  a 
coiU-d  cornet  ;  and  the  author  reconimends  that  the  cornet 
sluMild  not  he  too  closrh  coiKil.  If,  on  the  contrarv,  tlio 
jilate  is  heiit  into  a  very  tight  coil  there  will  he  an  I'.ire.ss, 
ranging  from  0  to  „Jo,)„ ;  average,  ,,J,,,,.  i:i.  The  comet 
is  treated  first  of  all  with  nitric  acid  at  22°  K.  and 
then   with  acid  at   :i2\       If  acid   at   22°  he  used  for  the 

111 


three  digestions,  there  is  an  ej-ce.i.f,  ranging  from 


IS 


10.000 


to 


,„,„„„  ;  average,  ^^-.     14.  If,  on  the  other  hand,  :i2°  acid 

is   employed    for  all    three    digestions,    the    c.rces.i  of  gold 

varies  from  0  to  ,  ;  average,      "    , — 10.  (;.  C. 

10.1100  '~   '  lll.OUU 


Separntion  of  \icki'/  and  Cnhalt  ajlrr  O.ridntitui  in  Am- 
moniaial  S<ilnHiin.  .\.  I'arnot.  Compt.  liend.  108, 
7J1— 744. 

HmuixiKN  peroxide,  added  liefore  or  after  .saturation 
w  iih  ammonia,  gives  at  first  a  hrown  colour,  passing  into 
purple-red,  rose,  or  violet,  according  to  the  relative  quantities 
of  eohalt  and  nickel  present.  Kxcess  of  caustic  potash 
precipitates  from  this  solution  oxide  of  nickel,  contaminated 
with  a  little  eohalt :  hy  repeating  the  treatment  the  o.xide  of 
nickel  may  he  iditained  pure;  the  alkaline  tillrate  containing 
the  roseocohaltic  salt,  deposits  on  hoiling  the  eohalt  in  the 
form  of  si'stpiioxide.  The  forniatiou  of  the  rose-ciiloured 
solution  is  a  sure  index  to  the  pleseucc  of  eohalt. 

— .r.  yi.  H.  M. 


On  Ihe  Limits  of  Error  in  Ax.iiiyxnf  Finv  Gold.     P.  Char- 
pentier.     Compt.  Kend.  108,  fil2— 6l;i. 

Thk  accuracy  of  determinations  of  gold,  hy  either  the  fire 
or  humid  assay,  can  geuer.illy  he  guaranteed  to  ahout  ' 
if  the  precautious  usually  insisted  on  are  followed  hy  tlie 
assayer.  The  author  has  made  :i00  experimental  assays 
of  cheiiiically  pure  gold  (0.'>  grm.  heing  taken  in  each 
case),  with  the  ohject  of  finding  how  the  results  are 
affected  hy  neglect  or  ohscrvanee  of  any  one,  several,  or  all 
of    these    precautions.       The    conclusions    arrived    at    arc 

appended.     The  silver  employed  contained  of  copper. 

1.  The  heat  of  the  mufllc  should  have  a  special  intensity 
but,  if  the  assay  he  coialucti'd  at    much  too  liigli  a  tempera- 
ture, there  is  n  loss  of  gold  varving  from  ,   ''-   to   -^-^   ■ 

'V,  "  ■        "  KI.UOO  lO.IIIHI    ' 

averace     "      .     2.  If   the  assav  he  conducted  at  too  low  a 

111.000  •  5  8 

temperature  there  is  an  ejrcess  varying  from  ^^^^^^  to  j^^^-  ; 

avcnige,  ,  !-  .  3.  Employing  the  maximum  proportion 
of  lead,  viz.,  17  grins.,  there  is  a  loss  of  0—  frr^,  ;  average, 
4.  Using  a  minimum  of  lead,  0" 5  grm.,  the  ej'cess 
r, 

lo.owo  ""  lo.oon'  "''  lO.dIX)' 

silver,   5   grms.   instead   of    1'5  grms.,  the  assay   falls  to 

powder.    -B-^'-'-'^of  10 ';,j-Ii^;  average,  j,';;„^.    6.  With 

only  0*0  grm.  of  silver,  the  ejrcess  can  equal  the  weight  of 
gold  assayeil.  7.  The  hutton,  on  its  return  to  the  furnace, 
shoidd  be  carefully  annealed,   if  all  annealing  and  Uatteuiiig 


is  —J.  to  tttL;  ;  average,      "    .     5.  With  a  great  excess  of 


77ic    Ehctrohjtic    Sijjiinitiun     of    Cadiiiiiiiii   fnnii    Zinc, 
v..   ]•'.  .Smith    and    I..    K.    Frankel.       .1.    h'r'anklin    Inst 

98,  i.")4— i.V). 

Tins  separation  has  heeii  effected  hy  Yoer,  who  used  the 
acetates,  and  contirmed  hy  .Smith  and  Knerr,  who  found 
that  the  current  must  lie  carefully  regnlatid  tn  nlitain  good 
results.  The  separation  can  also  he  i-(Victeil  fniin  the 
tartrates.  In  the  new  method,  solutions  of  Hie  (liuihle 
cyanides  were  employed,  it  having  lieen  ascertained  that 
a  feehle  cuiTent  would  suffice  for  the  complete  deposition 
of  each  metal,  when  alone  in  a  cyanide  .solution  in  jiresence 
of  excess  of  an  alkaline  cyanide.  The  cadmium  separates 
more  readily  and  with  a  weaker  current  than  is  necessary 
for  the  zinc,  the  latter  not  heing  deposited  until  the  excess 
of  cyanide  has  heeii  coin]iletely  dccoiiiiiosed.  The  excess 
of  cyanide  is  such  that,  willi  the  strengfli  of  current  em- 
ployed, the  decomposition  of  the  alkaline  cyanide  does  not 
take  place  in  less  than  48  hours ;  and  as  all  the  cadmium 
is  deiiosited  in  2:!  hours,  the  complete  separation  ot 
cadmium  from  zinc  is  effected.  'J'hc  strength  of  the 
current  used  was  such  that  it  would  deposit  -3  cc.  oxy 
hydrogen  gas  per  minute. — Ii.  T. 


Ealimaliun  af  Silirnn  in  Feno-Siliron.     A.  Ziegler.     Chcin. 
Zeit.  13,  502. 

Till-;  pulverised  ferro-silicon  is  evaporated  to  dryness  with 
aijua  regia  (1  vol.  of  nitric  acid,  :i  vols,  of  hydrochloric 
aciil,  and  4  vols,  of  water)  on  a  water-liatli,  ilie  residue 
evaporated  to  dryness  with  dilute  sulphuric  acid  (1  to  3), 
and  heated  on  saiid-liath  until  snlplmric  fumes  are  evolved. 
It  is  then  treated  with  water  on  the  water-hath,  filtered, 
washed  with  water  containing  1  ]ier  cent,  of  hydrochloric 
acid  and  ignited  in  a  )ilatiiiuni  crucible.  If  the  silica  retains 
any  iron  it  is  treated  with  aqueous  hydrofluoric  acid  and  hy 
deducting  the  residue  the  anionnt  of  pure  silica  is  found. 

— 1>.  A.  ].. 


Arsenic  in  Glycerin.  G.  Vulpius.  Apoth.  Zeit.  4,  389. 
.Ivii.NS  (Chem.  Zeit.  Bep.  12,  293)  showed  that  arsenic  is 
ciintainedineominereialglyci-riii.  This  lias  been  more  recently 
aiiqily  confirmed.  Tlu-  author  states  that  the  manager 
of  a  glycerin  works  informed  him  that  to  produce  an  article 
free  from  arsenic  would  necessitate  an  addition  of  10  per 
cent,  to  current  prices.  To  detect  arsenic,  2  cc.  of  glycerin 
are   mixed  with   3   cc,  of  moderately    strong  hydrochloric 
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acid  and  a  few  pieces  of  metallic  zinc  are  added.  The 
{(as  which  is  evolved  is  allowed  to  act  on  filter-paper 
moistened  with  a  50  per  cent,  .solution  of  silver  nitrate. 
After  1.5  minutes  the  paper  should  show  no  yellow  stains 
becoming  black  when  moistened  with  water. — C.  H.  B. 


Action  of  Plienols  on  Cinnamic  Aldehyde.  Probable  Pre- 
sence of  the  Latter  in  Woody  Matter.  A.  Ihl.  C'hem. 
Zeit.  13,  560. 

The  author  has  shown  that  cinnamon  oil  gives  characteristic 
red  colourations  with  phloroglucinol  and  resorcinol  (this 
Journal  1H89,  421)  wliich  he  now  finds  is  due  to  the 
einnaniic  aldehyde  in  the  oil,  and,  moreover,  has  obtained 
the  following  reactions  with  both  cinnamic  aldehyde  and 
genuine  cinnamon  oil. 

With  cold  alcoholic  solutions  in  the  presence  of  acid ; 
deep  dark  red  coloiu'atiou  with  pliloroglucinol ;  cinnabar 
red  with  resorcinol;  full  light  red  with  orcinol ;  strong 
fleshy  red  with  pyrogallol ;  and  dirt}'  red,  on  heating,  with 
phenol,  a-napbthol,  and  thymol.  Dilute  cinnamic  aldehyde 
or  *he  oil  is  coloured  yellow  by  alcoholic  aniline  sulphate ; 
and  concentrated  sulphuric  aci<l  colours  them  deep  black. 
The  phloroglucinol  I'eaction  is  sulficiently  delicate  to  serve  as 
an  indicator  for  the  presence  of  traces  of  free  acid.  Phloro- 
glucinol, resorcinol,  orcinol,  aniline  sulphate,  and  sulphuric 
acid  give  similar  reactions  with  liguin ;  cinnamic  aldehyde 
is  never  suggested  as  a  probable  constituent  of  woody 
matter.  Neither  clove  oil  nor  pimento  oil  are  acted  on  in 
the  cold  by  resorcinol  or  orcinol. — D.  A.  L. 


.Veferminafion    of    Indigotin    in     Commercial    Jttdigo. 
U.  Honig.     Zeits.  f.  angew.  C'hem.  1889,  280— 28S. 

This  method  is  based  on  the  fact  that  aniline  and  nitro- 
benzene in  a  boiling  state  are  moderate  solvents  for  indigotin. 
Under  certain  conditions  it  is  possible  to  dissolve  the 
indigotin  completely,  aud  it  can  be  obtained  in  crjstals  from 
the  solution.  Other  organic  matters  accompanying  the 
indigotin  in  commercial  indigo  also  go  in  solution,  but  they 
do  not  crystallise  along  with  the  indigotin.  The  process  is 
carried  out  as  follows; — 0'5  to  0-8  grm.  of  the  very  finely 
powdered  indigo  is  mixed  with  three  times  its  volume  of 
calcined  sand,  wbieli  has  been  deprived  of  fine  dust,  and  the 
size  of  gi'ain  of  which  is  1  mm.  The  mixture  is  then 
treated  in  the  modified  Soxhlet  apparatus,  shown  in  the 
diagram.     The  extraction  tube  A  contains  a  loose  cotton 


plug  a,  then  a  small  layer  of  sand  at  6,  then  a  mixture  of 
sand  and  indigo  at  c,  then  again  some  sand,  and  finally  a  plug 
of  cotton  wool  at  e.     The  apparatus  is  then  connected  with  a 
reversed  condenser.     The   flask  15   is   charged   with  about 
50  cc.  of  aniline  or  nitrobenzene,  perfectly  free  from  water. 
The  contents  of  the  flask  are  gradually  brought  to  a  boil  and 
a  brisk  ebullition  is  maintained,  the  vapours  gi\en  off  ex- 
tracting the  indigotin  from  the  mixture.     After  1  j  to  2  hours 
the  extraction   will  ha^e  proceeded  so  far  tluit   the   li<iuor 
running  from  the  extraction  tube  has  only  a  pide  blue  colour. 
The   extraction  is  now  interrupted,  and,    after  cooling   the 
apparatus,    the    distilling    flask    is    disconnected   and   the 
contents  of  the  extraction  tube  washed  two  or  thi-ee  times 
with  95  per  cent,  alcohol.     These  washings  are  kept   for 
further  use.     The  extraction  tube   is  emptied  into  a  small 
dish,   the  mass  spread  with  a  spatula  and  dried  in  an  air- 
bath  at    105°  to   110°  ('.  for   about   half   an   liour   or   so. 
The  mass   is   again   filled  into  the  extraetiou  tube  without 
loss,  aiul,  after  putting  the  apparatus  together,  the  extraction 
is  continued  for  about  20  minutes,  when  it  should  be  found 
that  the   liquor  filtering  through  the  extraction  tube  has  no 
longer  a  bluish  tint.     The  extraction  is  then  complete  :  proof 
of  this  is  found  in  the  fact  that  the  sand  dried  and  calcined 
does  not  give  off  red-violet  vapours.     The  solution  in  the 
distilling  flask,  usually  coloured  dark  blue,  is   concentrated 
as  much  as  possible.     As  a    rule   this    can   be   done  up  to 
15    or    10    ec.     After  cooling    this    residue,    its    volume    is 
measured.      It    is   then   mixed   with   five  or  six  times  its 
volume   of   95  per  cent,    alcohol  —  the   previous  alcoholic 
washings   may   be  taken  —  filtered   through    a    dried   (at 
110°  C.)  and  weighed  filter,  and  the   crystals  on  the  filter 
washed   with    95    per    cent,    alcohol,    until    the   washings 
have  only  a  very  pale  blue   colour.      The    filter  is    dried 
at    110°   C.    and    weighed,    thus    obtaining    the    weight   of 
the  crystals    of    indigotin.      To    this  weight   is   added  that 
quantity  which  remained  in   solution   in  the   motber-liipior, 
viz.,  for  every  10  cc.  of  aniline,  •OK!  grm.  of  indigotin  ;  or 
for  every   10  cc.   of  nitrobenzene,   "021  grm.  of  indigotin. 
It  makes  no  difference  as  regards  the  final  result  whether 
aniline  or  nitrobenzene  be  used  as  a  solvent.     In  using  the 
latter  the  crystals  assume  a  better  shape,  and  the  corks  are 
less  attacked.     It  may  be  mentioned  that  it  is  desirable  to 
estimate  the   ash  in  a  portion  of  the  indigotin  obtained,  in 
order   to  make  sure  that   it  is  not  adulterated   with  sand. 
The  results  of  analyses  given  by  the  author  show  that  the 
method  gives   very  concordimt  results.     The  process  is,  of 
course,  also  applicable  for  the  quick  and  convenient  prepa- 
ration of  pure  indigotin.— S.  H. 


Attali/si.^  of  Cinchonas  and  Solnhiliti/  of  their  Active 
Principles  in  ^^'atcr,  Alcohol,  and  JJilnte  Hydrochloric 
Acid.     E.  Landrin.     Compt.  Rend.  108,  750—753. 

Thk  experiments  were  made  on  a  sample  of  C.  succirnbra 
from  the  Dutch  Government  grounds  at  .lava.  The  method 
of  extraction  followed  by  the  author  for  some  years  is  as 
follows :  300  grms.  of  the  bark  are  powdered  and  passed 
through  a  No.  40  sieve,  then  mixed  thoroughly  with  1  litre 
of  milk  of  soda-lime  containing  75  grms.  of  quicklime  and 
75  grms.  of  solution  of  sodium  hydrate  at  40°  B.  To  this 
mixture,  thinned,  if  necessary,  by  a  little  water,  2  litres  of 
petroleum  spirit  are  added,  heated  to  100°  for  20  miiuites, 
with  constant  agitation ;  the  oil  is  then  decanted,  aud  the 
extraction  repeated  with  a  second  2  litres.  The  first  extrac- 
tion yielded  11 -45  grms.  crystalline  salts  ;  the  second, 
1  •  7 1  grms.  The  4  litres  of  extract  are  washed  twice  with 
75  cc.  of  10  per  cent.  siUphnric  acid  added  to  150  cc. water; 
and  a  third  time  with  one-third  of  these  ipiantities.  The 
acid  extracts  are  boiled  and  neutralised  with  ammonia,  and 
filtered,  the  last  serving  to  wash  the  filter.  t)n  cooHug, 
about  nine-tenths  ()f  the  alkaloidal  sulphates  ciystallise  out, 
are  filtered  off,  aiul  the  uiutlier-liqut)r  precipitated  by  caustic 
soda,  the  alkaloids  washed,  dried,  pressed,  and  transformed 
into  sulphates  by  cautious  additiou  of  sulphuric  acid,  then 
added  to  the  rest,  and  weighed  ;  the  sulphate  of  quinine  is 
separated  by  known  processes.  Operating  thus,  the  sample 
yielded  per  kilo. :  total  alkaloids,  75' 92  grms.;  crystallis- 
able    salts,    51 '83   grms.;  quinine    sulphate,   21 '27    grms, 
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The  same  sample,  extracted  respectively  with  boilinj;  wiiter,  90  per  cent,  alcohol,  and  dilute  hydrochloric  acid,  as  recom- 
mended by  de  \'rij,  yielded  the  followiii;;  re«iills  :— 


One  kilo.  coDtained 

Moisture. 

Soluble. 

Insoluble. 

Total  Alkaloids. 

Cryslallisablc  Salts. 

Quinine 
Soluble 

Sulphate. 

Soluble.    Insoluble. 

Soluble.     Insoluble. 

Insoluble. 

Trvntetl  with  botliiut  wat6r 

lOO 

lOD 
100 

Sto 

»i5 
200 

too 

r 

575 

UU) 

Of  42    1       11 'BO 

4S-i9 
48-71 
89 -«1 

8-34 
6-12 
12-22 

lB-85 
18-27 

1S-8S 

.')-4-2 

„        „     tH)  per  cent,  nioohul 

„        „     dilute  hydrochloric  acid 

03-97 
6J-08 

0-95 
17-M 

300 
7 -.111 

The  author  pn-fers  the  extractioii  with  hydrochloric  acid.— .1.  M.  H.  M. 


Kxaminntion    of    Vommerritil     Olfin   ftn'    Liitoh'iv    Acid. 

K.  Hazurn."  Zoits.  f.  aiifrew.  Cheni.  IHS9,  -JS:i— -284. 
CiRA.WAi,  and  \'alser  lately  drew  attentittn  ti>  the  fad.  that 
oU'in  of  eoninierce  is  s(nnetiines  adiilteiiitiil  with  linokie  acid 
(this.louriKil.lHHO,  ^-J.'i).  Tiny  also  ^.tateil  some  tests  fur  llu- 
presence  of  the  latter.  The  aiithiir  has  fianid  an  analylieal 
method,  which  is  based  on  the  following;  facts;  (1.)  Olcin 
ehietly  contains  oleic  acid.  t',.^H;„( )._,.  and  small  quantities  (tf 
linoleic  a<'id.  (.'j.(H;f.<l...  On  oxidising  its  alkaline  solution 
witli  pennanjxanate  it  gives  solid  products  of  oxidation, 
vi/.,  the  diliydroxystearic  acid,  i'|jlj,().j(()ll)^,,  which 
melts  at  137^  (".  and  is  nearly  insoluble  in  water  and 
ether;  the  tetrnhydroxystearic  acid,  t'|.,II;,.,0.;(t)H)4,  which 
melts  at  174°  ('.  and  is  slisrhtly  soluble  in  water  and 
insoluble  in  ether;  and  the  :i/elaic  acid,  t  \,llp;( ),.  v  hicli  is 
easily  soluble  in  both  water  and  ctlu-r.  {2.)  The  linoli'ic 
aciil  contains  siinill  tpuintities  of  oleic  acid,  ( ',,^H;^t )._,.  of  lin- 
(deic  acid,  ('i^H-^t );,  and  isolinoleic  aciil,  <'isll:«p*'j(<>H),, 
tin  oxidising  an  alkaline  solution  with  permangairate  solid 
priwliicts  of  oxidation  are  formed,  viz.,  diliydroxystearic 
acid,  tetrahydroxy.stearic  acid,  two  hexahydroxystearic  acids 
anil  a/elaic  acid. 

The  analytical  process  is  as  follows  : — .'(O  grms.  of  the 
oleiu  to  be  tested  arc  saponified  on  tlu'  watcr-ltatli  with 
ililute  alcoholic  jiotassium  li^iirate.  Tin'  potasli  so:ip  is 
freeil  from  alcohol  anil  dissolved  in  1,000  cc.  of  water. 
This  strong  alkaline  solution  is  gradually  mixed  with 
1,000  ce.  of  a  j  per  cent.  s<ilution  of  potassium  pcrnnm- 
ganaie.  After  J — 1  hour  the  manganese  i>eroxide  is  tilterid 
oflf,  the  filtrate  acidified  with  suli)huric  acid  and  again  filtered. 
The  hltrate  thus  obtained  is  neutralised  with  potassium 
hydnite,  coneentrateil  to  about  300  cc,  and  again  acidifii-d 
with  snl|)huric  acid,  wlilcli  produces  a  precipitate.  Tlic 
acid  liquid  and  the  precii)itate  are  shaken  with  ethir. 
If  the  precii)itate  dissolves  in  ether,  it  consisted  of  pure 
azclaic  acid  and  the  original  olein  is  free  from  linoleic 
acid.  If  the  precipitate  does  not  dissolve  in  ether,  it  is 
probably  owing  to  the  presence  of  linoleic  acid.  To  be 
quite  certain,  the  precipitate  is  filtered  several  times, 
reerystallised  from  water  or  alcolad  with  the  addition  of 
aninnd  charcoal,  au<l  after  air-diying  its  melting  point  is 
determined,  if  the  latter  be  above  100°  C,  linoleic  acid  is 
nndcmbteilly  present. — .S.  II. 


Laid  null  Laid  AdultiiativuH,     H.W.Wiley.    I'.S.  Dcpt. 
of  .Agriculture  Hulletin,  13,  Part  4. 

-V.  The  pamphlet  first  describes  the  different  kinds  of  lard 
and  the  various  materials  used  in  adulterating  it. 

1.  Lard. — The  followings  kinds  are  recognised.  (».) 
Neutral  tard  made  from  thi'  leaf  of  the  freshly  slaughtered 
hog,  chilled,  giound,  and  kettle-rei»len-d.  It  contains  at 
most  0-2.")  per  cent,  of  free  fatty  acid,  and  is  usid  almost 
wholly  for  making  butter  substitutes.  (6.)  I.rnf  lard 
id>tained  from  the  residue  from  neutral  lard  by  rendering  it 
by  means  of  stiain  under  pressure,  (e.)  i'liiiirr  ln-lllr- 
rendered  lard  obtained  from  such  portion  of  the  leaf  not 
needed  for  maigarin  together  with  the  fat  from  the  back, 
by  rendering  in  steam-jacketed  open  kettles.  (</.)  Prime 
steam  lard  from  the  whole  of  the  head  (after  removal  of 
the  jowl),  the  fat  attached  to  the  intestines  and  heart,  and 
fat  from   the  back,  ami  Iciif  when  not   othenvisc  requireil. 


(e.)    liitfchcrs'  lard   from  the  accumulated   scraps  of  these 
tradesmen.      It  is  usually  kettle-rcialercd. 

2,  Stkahins.  Hy  this  term  is  meant  the  more  soliil  part 
of  any  fat  from  which  the  more  Huid  portion  has  been 
removed  by  pressure.  Such  are  :  («.)  Lard  sti'nrin  nnidc 
from  "prime  steam  lard"  by  treatment  in  screw  [iresses  at 
.■)() — (A)'  V.  The  expressed  lard  oil  is  used  feu-  burning 
anil  lubricating;  it  contains  less  free  fatty  acid  than  the 
solid  residue,  the  (|\nintily  in  whicli  amounts  to  O'.'iper 
cent.  The  stearin  Is  wortli  more  than  llu-  lard.  (/).)  Olm- 
sfrarin  obtaiia'd  fi'om  tlu'  caul  fat  of  l»ce\'es  i-cndcred  In 
open  kettles  at  a  low  temperature.  Tlic  resulting  tallow  Is 
kept  at  80" — 90^  K.  for  :t6 — 48  hours,  and  pressed  at  110  V. ; 
the  nlen-oil  is  used  in  margarin  nnmufaeture. 

3.  ( 'o iton-Skkii  Oil. — Cotton  seed  is  si'reeued  anil  then 
freed  from  :iny  remaining  lint  by  being  i)Ut  throiigli  a  gin  ; 
about  20  11).  per  ton  are  olitained.  The  clean  seed  is  cut  uj), 
and  the  hulls  rennived  by  sieving  ;  it  Is  then  ground  to  meal, 
heated  to  21(r^21.'j"  F.,  nuulc  into  cakes  weighing  about 
If)  lb.  each,  and  subjected  to  a  ]iressnre  of  H.OOO — 4,000  lb. 
per  square  inch.  (For  the  yield,  see  this  .Journal,  1889, 
4:U.)  The  expressed  cakes  contain  about  10  per  cent,  of 
oil,  and  arc  used  for  cattle  food  or  as  a  fertiliser.  The 
crude  oil  contains  about  1-5  per  cent,  of  free  fatty  acid. 
The  nnmufaeture  is  chiefly  conducted  in  winter,  tiie  seed 
not  keeping  well  in  summer.  The  crinle  oil  is  shipjied  in 
bulk.  It  is  refined  by  means  of  caustic  soda  (compare  this 
.lournal,  1888,  7.')G)";  the  oil  thus  obtained  after  being 
heated  and  clarified  is  termed  siimmir  i/cllair  oil.  and  if 
cooled,  and  the  stearin  remo\ed,  wiiitrr  tjrllow  oil.  The 
cotton-oil  stearin  Is  used  for  making  butterine  and  soap. 
The  yellow  oil  agitated  with  fuller's  earth  and  filtered, 
becomes  colourless,  and  is  known  as  irkile  oil. 

H.  Properties  of  lard  and  its  adulterants. 

1.  Pi-KK  liARD.  (n.)  Specific  gravili/ IS  about  0-890  at 
4(f  C,  and  0'8(i0  at  100"  C.  referred  to  water  at  4°  f. 
(6.)  Meltiiiy  point  varies  from  :!.')■  1'  ('.  (from  the  foot)  to 
44"  C  (intestinal  fat),  .\verage  value  :!7"  f.  (.c.)  Solidi- 
fijinij  point  of  fait ij  acids  determined  by  Dalican's  method 
varies  from  32 -l"  to  42-7'  C.  (Compare  this  .lournal, 
1889,  423—424.)  (d.)  Melting  point  of  fatly  acid.-- 
ranges  from  36-9°  and  4G-(i°C.  (c.)  liifractirc  indcr 
corrected  to  25°  C,  averages  1-4620.  (/.)  Colour 
reactions  with  i;itric  and  sulphuric  acids  are  usually  slight, 
and  though  not  se-ving  as  an  absolute  criterion,  are  of  value 
In  discriminating  between  pure  and  sophisticated  samples. 
The  variations  observed  in  the  case  of  pure  lards  are 
probably  due  to  the  different  quantities  of  gelatiiuius  and 
similar  matter  entangled  in  different  samples,  (ij.)  Itise  of 
temperature  uifii  .lulplinric  acid.  The  extreme  values 
obtaiiu'd  were  37-1'' and  46'2'^C.  The  author  is  engaged 
in  endeavouring  to  measure  the  /t('«/e\ol\"ed  in  this  reaction 
instead  of  the  temperature.  (/(.)  Volufile  fotti/  acids. 
The  quantity  from  5  gnus,  of  the  fat  neutralised  (i'2to 
0-4  ce.  of  decinornuil  alkali.  (A.)  Insolulile  filli/  aeiits 
ranged  from  93  to  95  per  cent.  (/.)  Free  faitt/  acids 
rarely  exceeded  0*5  per  cent.  («i.)  Siiponijieation 
eijnicalent  varied  between  272  and  294,  and  averaged  280. 
(h.)  Iodine  number  varied  according  to  the  part  of  the 
annual  from  which  the  lard  had  been  obtained.  Thus  it 
was  57-34  for  intestinal  lard,  52'55   for  leaf  lard,  77-28 


612 


THE  JOURNAL  OP  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.       [Aus.si.isso. 


for  foot   lard,  85  ■  03  from  head  lard.     The  average  value 

for  pure  lard  with  miscellaneous  orifiiu  was  62  MS. 
(«.)  Reaction  irith  silfer  nitrate.  Vsmfi  either  Bechi's 
or  Milliau's  prescription,  the  reduction  or  colouration  was 
extnmely  small  or  nil.  (p.)  Microscopic  upjieamiices. 
A  definite  cr,Tstalline  structure  is  perceptible,  lint  the 
character  of  the  crystals  is  not  distinijuishable  ;  if  slowly 
crystallised  from  etlier,  rliomliic  crystals  of  stearin  are 
obtained,  diflcrinf;  from  the  fan-shaped  crystals  yielded  by 
bci'f  or  mutton  fat  under  like  conditions,  (y.)  Moisture 
varies  from  a  trace  up  to  0-7  per  cent. 

2.  C'fiTTON-SKED  OiL.  —  («.)  Specijic  Grui'iti/.  'I'he 
following'  fable  shows  the  specific  frravify  of  normal  oil 
at  varimis  temperatures  referred  to  wafer  at  L"/'  C.  as 
unify  :— 


Temperature. 

Specific 
Gravity. 

1  Temperature. 
C 

Specific 
Gravity. 

10 

•9249 

26 

•9149 

11 

•92t3 

27 

•9143 

12 

•9237 

28 

•9136 

13 

•9231 

29 

•9129 

U 

•9224 

30 

•9123 

15 

•921S 

31 

•9117 

16 

•9212 

32 

•9110 

17 

•920(i 

33 

•9105 

18 

•9199 

34 

•9098 

19 

•9193 

35 

•9092 

20 

•91S7 

3rt 

•9086 

21 

•9181 

37 

■E079 

22 

•9171 

38 

•9073 

23 

•9168 

39 

•9067 

24 

•9161 

40 

•9060 

23 

•9155 

60 

•8997 

(ft.)  Melting  point.  Near  or  below  0°  C.  (c.)  Solidi- 
fijmg  point  of  fatty  acids  by  Ualiean's  method  ranged  from 
aO-o°  to  ;!5"-(i°  C,  mean,  33-5°  C.  (rf.)  Melting  point  of 
fatty  acids.  Jlaximum,  44 •4°  C. ;  minimum,  34-6°  C. ; 
mean,  39^1°  C.  (e.)  Refractive  inde.r  averaged  1 -4074  at 
23°  C. ;  its  mean  rate  of  variation  for  each  degree  centigrade 
was  -000288 — sensibly  the  same  as  that  of  lard.  (/.) 
Colour  reactions  with  nitric  and  sidphuric  acids  are  marked 
and  fairh-  characteristic.  (g.)  Rise  of  temperature  with 
sulphuric  acid.  Jlaximum,  90- 2"  C. ;  mininmin,  80-4°  C. ; 
mean,  85 -4°  C.  (A.)  Volatile  fatty  acids.  The  quantity 
from  0  trrms.  of  the  oil  neutralised  at  most  0-5  ee.  deci- 
normal  alkali.  (/i.)  Saponification  equivalent  was  not 
very  constant ;  the  mean  was  283-8.  (/.)  Iodine  number 
ranged  between  100  and  llG^97j  the  mean  value  was 
109  02.  («i.)  Reaction  with  silver  nitrate.  The  reducing 
action  of  cotton-seed  oil  on  silver  nitrate,  when  tested 
according  to  liechi  or  Jlilliaii,  is  well  marked  nud  of  great 
analytical  importance. 


3.  Ste.ieixs. — («.)  Specific  gravity  differed  little  from 
that  of  lard,  (ft.)  Melting  point  varied  according  to  the 
origin  of  the  stearin  ;  thus  a  lard  stearin  from  a  dead  (as 
op]iosed  to  slaughtered)  hog  melted  .at  38-2°C'.,  a  prime 
lard  stearin  at  44-3°  C.,  and  two  oleo-stearins  at  .'jl^g" 
and  53  •  8°  t'.  respectively,  (c.)  Refractive  inde.r  appears 
to  be  slightly  higlier  than  that  of  the  glycerides  from  which 
any  gi\-en  sample  is  derived.  (rf.)  Colour  reactions  are 
similar  to  those  of  flu*  parent  glycerides.  (c.)  Rise  of 
temperature  with  sulphuric  acid  is  difhcult  to  determine  in 
a  numner  strictly  comparable  with  fbat  applicable  to  the 
original  glveerides  on  account  of  the  high  initial  temperature 
required.  The  \alues,  however,  appear  to  be  similar  to  those 
given  by  the  latter.  (/.)  Volatile  fatty  acids  occur  in 
negligibly  snudi  (juanfify.  (</.)  Saponification  equivalent 
is  practically  tlie  same  as  that  given  by  the  original 
glycerides.  (/i.)  Iodine  number  is  lower  than  that  of  the 
original  glycerides  ;  e.g.,  two  oleo-stearins  gaAC  the  numbers 
17-38  ami  26-81;  three  lard  stearins,  44-24,  44^24,  and 
49^78 ;  various  cotton-seed  stearins  gave  results  varying 
between  85-28  and  99-39.  (A.)  Reaction  with  silver 
nitrate.  This  fakes  place  in  a  maimer  quite  comparable 
with  that  of  the  original  glycerides ;  it  is  somewhat  less 
marked,  howe\-er,  with  cotton-seed  stearin  than  with  cofton- 
■seed  oil.  (/.)  Micro.^copic  appearances.  Lard  stearins 
give  crystals  like  those  mentioned  under  "  lard ;"  oleo- 
steariu  gives  characteristic  fan-shaped  erj'sfals.  (m.)  Mois- 
ture is  generally  only  present  in  traces. 

4.  Adi'Ltkeated  Lakd.  —  («.)  Specific  gravity  does 
not  necessarily  differ  from  that  of  pure  lard,  though  cotton- 
seed oil,  if  present  in  greater  quantity  than  15  per  cent., 
raises  it  above  normal  limits.  It  genei-ally  ranges  from 
0-006  toO-910  at  35'  ('.,  compared  with  water  at  the  same 
temperature,  (ft.)  Melting  point  is  no  certain  guide.  Of 
factitious  lard  fiom  Kairbank  and  Co.  the  highest  was 
41-9°  (!.,  the  lowest  31-3°  C,  the  mean  38^1°  C,  while  the 
samples  from  Armour  and  Co.  gave  43  -  3°,  38  -  9',  and  40  ■  G"*  C. 
for  cori'espondiiig  figures,  (c.)  Solidifying  point  of  fatty 
acids.  Fairbauk's,  mean.  37  •  4"  C. ;  Armour's,  mean,  39  •  8° C. 
((/.)  Melting  point  of  fatty  acids.  Fairbank's,  mean, 
40-6°  C. ;  Armour's,  mean,  42^8°  C.  (e.)  Refractive  inde.r. 
Fairbank's,  mean,  1^4651;  Armour's,  mean,  1-4634. 
(/.)  Colour  reactions  are  usually  strongly  indicative  of 
cotton-seed  oil.  A  ]iinkish  tint  is  .sometimes  yielded  by 
lards  containing  much  beef-fat  stearin,  though  if  cannot 
with  certainty  be  said  to  be  due  to  that  substance,  (g.")  Rise 
of  temperature  with  sulphuric  acid — 

Fairftank's,  maxiuiuui,  68-8°  C,  miuimum,  51-3°  C. 
Armour's.  ..  58-9°  C,         „         42-1°  C. 

(A.)  Volatile  fatty  acids  negligiblj'  small.  (A.)  Saponi- 
Jication  equivalent.  Fairbank's,  mean,  279-4;  Armour's, 
mean,  275.     (/.)  Iodine  number — 

Fairbank's,  maximum,  94*78,  minimum,  78*24. 

Armour's.  „  7fl9,  „         64^11. 

(»«.)  Reaction  with  silver  nitrate.  Unless  the  proportion 
of  cotton-seed  oil  in  a  lard  be  very  small,  reduction  of  silver 
sufficient  for  its  defection  always  occurs,  (n.)  Micro-icopic 
appearances.  Tufted  crystals  of  the  stearins  used  as 
adulterants  are  perceptible,  as  well  as  normal  lard  crystals, 
(o.)  Moisture  is  generally  present  only  in  traces,  but 
30  per  cent,  was  foiuul  on  one  occasion ;  if  is  not  a  common 
adulterant. 

The  following  table  shows  the  mean  results  of  fbe 
nnalj'tical  data  obtained  during  this  investigation  : — 


Kind  ot  Samples. 


Pure  lard 

Lard  of  various  origin 

Prime  steam  l.ard 

K-iirbank's  "  lards  ". . . 
Armour's  '*  lards  "  . . . . 


Speelfio 
Gravity. 


•9053 

-9007 
•9055 
•9095 
•9060 


Sapon. 
Equiv. 


M.  P. 


M.  P. 
of  Fatty 
Acids. 


S.  P. 

of  Fatty 
Acids. 


280  •  3 
274-4 
283-5 
279-4 
275-0 


40-7 
41-7 
37-0 
88-1 
IS -6 


43-3 

42-9 
42-1 
40-6 
42-8 


39-6 
.39-6 
38-G 
37-4 
39-8 


Maumene's 

Test. 


41-5 
45-7 
39-9 
57-D 


I. 
Number. 


02-48 
64-34 
62-86 
85-31 
63-58 


Refractory 
Index. 


1-4620 
I'tCSS 
1-46-23 
1-4651 
1-4634 
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Affthods  of  A  »tili/sii  Kmplnypd. 

1,  SpiHifir  Griu'llij. — Till'  siKi'itii'  -rnivitv  ImllK'  unit  tin- 
Wi'-!ph;il  l»aliiiioe  wiTi-  !isi*<l  for  oils  and  fats  in  tlir  liipiid 
soiiiliiioM.  aii<I  u  pltitiiiitiii  i'riK'il>tr,  of  known  (lisphu'cniiMit, 
wi'i'riu'il,  toj;i'thi*r  with  thf  t'at,  in  air  and  wiittT,  for  fats  in 
tile  stilid  stall'. 

Ill  till'  follow in^  taldis.  wliii'li  aiv  ooin|iili'd  from  the  data 
olitaiiu'il  l)v  ('.  A.  (niiiipton,  thi'  spi'i'ltic  ^lavitv  is  always 
ri'fiTnil   to  that  of  watrr  lit  i'  ('.,  i'.\i'i'pl  wlii'M-  otliiTwise 


Doscriplion. 


I  Aptinrt'iit  ^p.  Gr.  in 
Cthiss  Vi's-si'ls  at 


heat  lard  roiidcrcd  in  laboratory i 

Intestinal  lartl         „  „         

H.'aaiunl  

"  I'niT  lard  "  (J.  P.  Squires  and  Co.) 

"  I'nre  lard"  (Ciissard  and  Co.)  

**  Compound  lard  "  (Ann  nrund  Co.) 

"  ConiiKiund  lard  *'        ,.  

"  Compound  1  (I'd  "  (Fuirliank  and  Co.) 

Lard  stearin  (iisod  by  Armour  and  Co.) 

Lard  stoarin  (used  by  Pairbank  and  Co.) 

Bwl   fat    from    testis    (obtained  from  Prof. 
Sharpless) 


16-(f. 

•91181 
■SIU57 
•!U330 

•|ll'»(ll! 
•9I:!41 
■91f.S 
■9137S 
•Dl.l'.S 
•  90905 
•90;)59 


•91UI 
Olco-itearin  (used  by  .\rmour  and  C>.) '9(1714 


Olco-stirarin  (used  by  Fairbaiik  and  Cj.) 

Colton.seed  stearin  (from  Prof.  Wesson) 

Cn.ide  cotton-seed  oil  (from  Prof.  Wesson)  ... 

„           „           „       (from  Southern  Cotton 
OilTruBt) 

Summer  yellow  „  „  „ 

white  „  .,  „ 

Winter  ycl'ow  „  „  „ 

white  ,.  ,.  „ 

llcfincd 


(.\rmonr  andCo.). 

"  Pure  olive  oil  "  (Z.  D.  Oilman) 

"  Pure  olire  oil"  (from  FrM.  Sharpless) . 


•90047 
•91S8i 
■9-JOlfi 

•9ii0iJ 
■!i'20fi:t 

■secws 

•9-J191 
•9-217U 
•9il50 
•91537 
•9150S 


100°. 

•85997 
•85907 

•SiilKIl 
•i<(ial-> 
•8fii:u 
•8(KJ2 
•Sfil'il 
•8«289 
•8.")7.j(l 
•S-.792 

•8JSS8 
•8i372 
•831-H 
•SOlfiH 
•8fi7.'i9 

•S70."if 
•3li71« 
•81WS1 
■80512 
•8C771 
•80714 
•80103 
•80191 


Coniparisoii  of  ri'sults  with  pUunmi't  and  with  spi'eific 
jiravity  bottle  taken  at  3.j°  ('.,  compared  with  water  at  the 
same  teiupcmturc  : — 


Description. 


With  Plumm  t.     With  Sp.  Gr.  15  >ltlc. 


Lard  . 


C.)tton-»eedoil. 


•9038 
•9017 

•9ona 

•90Ui 
•9087 
•9009 

■mn 

•9080 
•9131 
•9104 
•91M 
•91S2 


•90503 
•90481 
•90«.ii! 
'905-J3 
'9ll(i71 
•90797 
•!H)fl07 

•swsio 

•9i:i91 
•91310 
•91.377 
•91.W 


Description. 


With  Plummet.      With  Sp.  Gr.  Bjttle. 


Cotton  si.-ed  oil. 


Olive  oil  . 


•9151 
■9138 
•9133 
■9070 
■9080 


•ani'2 

•91 17.3 
•ill  1.3-2 
•9ll.«4-l 
•SlIISIl 


2.  MfltilliJ  l'nillt.—\t  is  not  rasv  to  tW  tllr  preris>' 
iiU'llin^  point  of  a  fat,  Init  tlu-  best  way  to  do  so  is  to 
obsi-rvi'  tlu-  ti'inperatniv  at  wliii-h  a  thin  dise  Hoatin-x  in  a 
iiu'diuin  of  its  own  density  assnines  the  form  of  a  sphcri'. 

'I'lie  apparatus  shown  in    tlie   li^nre  aeliieves  this  objei-t. 


The  inner  test  tube  is  .30  cm.  lon«r  and  3'5  em.  in  diameter: 
tile  outer  beaker  H.'j  x  10  em.  The  tube  is  about  lialf  llllcd 
with  boilinj;  distilled  water;  on  this,  while  still  hiit,  is  ponied 
aleohol  which  has  also  been  boiled.  The  beaker  contains 
wati-r,  which  can  be  agitated  by  any  suitable  means,  sncii  as 
a  stream  of  air  from  the  Httle  hand-blower  shown  in  tlu' 
fijJTiire.  An  ordinary  thermometer  ;;i\'es  the  temperature  of 
the  litpiid  in  the  beaker,  while  an  accurate  one,  readin;;  to 
0-  1°  ('.,  is  suspended  in  the  test  tube.  The  whole  apparatus 
haviii';  been  eociled  to  about  10' ('..discs  of  the  fat  to  be 
examined  are  prepared  by  allowin;;  it  to  fall  from  a  droppirifr 
tube  from  a  heifjht  of  l.j — liO  cm.  on  to  a  smooth  piece  of 
ice  tloatini;  in  water,  and  are  transferreil  to  the  iniu'r  tube 
by  means  of  a  spatula.  They  sink  throufih  the  alcohol 
until  they  come  to  a  stratum  of  alcohol  and  water  of  their 
own  specific  gravity,  and  remain  tloatinfr  there.  The 
temperdturc  of  the  bath  is  now  slowly  raised  until  the  discs 
become  sensibly  spherical,  when  Ihi'  temperature  indicated 
by  the  inner  thermometer,  placed  as  chisc  as  possible  to  the 
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tat  gloTrale  and  pently  rotated  durinp;  the  last  stages  of 
fusion,  is  read  off.  The  inner  tnbe  ean  then  he  removed 
and  another  siihstituted  for  a  fresh  determination.  After 
cooling,  the  fat  globules  can  be  picked  out  with  a  small 
spoon  at  the  end  of  a  wire,  without  disturbing  the  layers  of 
water  and  alcohol,  and  the  tube  used  again.  It  is  neeessarj' 
to  renew  its  contents  after  three  or  four  days,  as  it  absorbs 
air,  and  this  escaping  in  bubbles  on  heating,  buoys  up  the 
disc  of  fat  and  brings  it  to  the  top,  thus  spoiling  the 
determination. 

3.  Befracttve  Indejr. — This  was  determined  by  an  appa- 
ratus described  by  Abbe  in  his  brochure  "  Xeue  Apparate 
7.ur  Bestimraung  des  Brechungs-  und  Zerstreungsvermogen 
fester  und  fliissiger  Korper."  For  the  higher  temperatures 
the  hot  room  of  a  Turkish  bath  proved  useful.  The  follow- 
ing table  shows  some  results  corrected  to  the  luiiform 
temperature  of  25°  C. : — 


Description. 


Refractive  Index. 


Prime  lari  .stearin 

Neutrjl  lard 

Kettle-rendered  lard 

"  Golden    cotolene  "  (a  mixture  of  cutton-seed 
oil  and  oleo-sle;irin) 

Oleo  oil 

Olcn-stearin 


White  cotton-seed  oil  stcari 

Yellow 

Fat  ty  acids  from  lard 


from  oleo-stearin 

,,  ..    eotton-sced  oil  stearin. 

„  ,.     ■' compound  lard  " 

Cottou-sccd  oil  stearin 


1-4611 

1-4611 
1-400:) 

l-4fil9 
1-«;(I4 

i-4.';8t 
1-4379 

1-465!! 
l-4«(;i 
l-45.-,t 
l-4.Wt 
1-t.W.) 
\-V,l\, 
l-4."ill4 
1-4387 


4.  li'tup  of  Temperature  with  Sulphitric  Acid. — The  iippa- 
ratus  used  is  based  on  that  eniplojed  by  W.  Kamsay  for 
the  determination  of  the  molecular  weights  of  nitrogen 
trioxide  and  tetroxide  by  Kaoult's  mcthiiil  (.1.  C'liem.  Soe. 
Trans.,  1888,  022).  The  functions  of  its  parts  are  obvious 
from  the  Hgure  ;  when  in  use  its  lower  portion  is  covered  by 


a  non-eondueting  case.     The  quantities   of  fat  or  oil  and 

sulphuric  acid  taken  are  those  generally  adopted,  viz.,  .50  ec. 
and  10  cc.  respectively.  It  was  found  that  a  difference  of 
10°  in  the  starting  tempcrattu'e  made  one  of  2° — 3°  in  the 
rise  observed. 

5.  Solidifying  Point  of  Fatty  Acids. — A  tube  15  cm.  by 
2-5 — 3  cm.  is  filled  with  the  fused  fatty  acids,  a  thermo- 
meter graduated  to  0-1°  C.  inserted  in  it,  and  the  whole 
protected  from  dnuights  by  being  placed  in  an  empty 
bottle,  the  bottom  of  which  has  been  warmed  so  as  to 
avoid  chilling  the  fatty  acids  prematurely.  When  crystallisa- 
tion commences  the  temperature  begins  to  rise,  at  which 
point  the  thermometer  should  be  stirred  round  the  tube 
in  both  directions  three  or  four  times ;  this  hastens  the 
crystallisation,  and  the  temperature  continues  to  rise  and 
finally  remains  stationary  for  one  or  two  minutes.  This 
is  taken  as  the  true  solidifying  point. 

6.  Meltiny  Point  of  Fatty  Acids. — -The  capillary  method 
or  the  plan  of  heating  a  film  of  the  tatty  acids  on  the  bidli 
of  a  thermometer,  held  in  the  centre  of  an  empty  flask  until 
it  i§  collected  into  a  single  drop,  was  used  with  success. 

7.  Colour  Reactions  (with  sulphuric  and  nitric  acids). — 
These  call  tor  no  comment. 

8.  Microscopic  E.ramiuation. — The  method  adopted  was 
to  dissolve  2 — 5  grms.  of  tne  fat  in  10 — 20  cc.  of  ether  in  a 
test  tube  and  allow  it  to  stand  loosely  plugged  with  cotton- 
wool all  night.  The  <'rystals  deposited  at  the  bottom  of 
the  tube  were  then  examined  under  5  or  ^  in.  obj.  The 
different  forms  observed  are  shown  in  a  series  of  20  photo- 
micrographs, for  whicli  the  original  pamphlet  must  lie 
consulted.  The  method  proved  of  value  for  the  iletcetiou 
of  beef  fat,  20  [ler  cent,  of  which  could  be  readily  discerned, 
though  with  10  pi-r  cent,  the  indications  were  somewhat 
doubtful. 

9.  Soluble  and  Volatile  and  Insoluble  Fatty  Acids,  and 
Saponification  Equiralent. — The  detennination  of  these  calls 
for  no  remark,  save  that  it  was  found  convenient  in  weighing 
out  quantities  of  fats  that  were  required  to  approximately 
equal  some  round  lumdier  of  grams  (e.j.  5  grms.),  to  use  a 
pipette  of  such  capacity  that  it  held  that  weight  of  fat  at 
a  temperature  somewhat  above  its  melting  point. 

10.  Iodine  y umber. — This  was  determined  in  the  usual 
manner.  The  author  comments  on  the  large  fluctuations 
in  the  strength  of  the  iodine  solution  observed.  A  solution 
allowed  to  stand  from  April  23rd,  1888,  to  November  10th, 
1888,  consuTued,  lor  10  ec,  17-9  ce.  on  the  first  date  and 
oidy  7-3  cc.  on  the  second. 

11.  Reaction  icith  Silver  Nitrate. — Two  forms  of  the 
Bechi  prescription  were  employed,  (i.)  10  cc.  of  a  solution 
containing  -j't- — .jL  grm.  of  AgNOj  in  200  cc.  of  95  per  cent, 
alcohol  and  20  cc.  of  ether,  together  with  10  cc.  of  a  mixture 
of  15  parts  of  rape  <m1  and  85  parts  of  amyl  alcohol. 
(ii.)  1  ec.  of  a  solution  containing  1  grm.  of  AgXO;,  in 
200  cc.  of  a  mixture  of  equal  parts  of  alcohol  and  ether, 
together  with  10  ce.  of  the  amyl  alcohol  mixture  mentioneil 
under  (i.). 

The  second  solution  acts  more  promptly  that  the  first, 
which  is  nevertheless  otherwise  more  satisfactory.  The 
method  of  applying  the  test  is  the  same  in  both  eases,  and 
con.sists  in  mixing  the  requisite  quantities  of  the  reagents 
with  10  cc.  of  the  oil  in  a  test  tube,  shaking  well,  and 
pouring  into  a  pcu-cclain  dish  on  a  steam-bath.  Heating 
and  occasional  stirring  are  continued  for  20  minutes. 
Kesnits  : — (o.)  ^^'ith  pure  cotton-.teed  oil.  In  from  two  to 
three  minutes  the  mixture  turns  red;  in  five  to  ten  minutes 
it  becomes  so  brown  as  to  appear  black  in  thick  layers  ;  at 
the  end  of  the  test  metallic  silver  is  deposited  on  the  sides 
of  the  dish,  var_\  ing  in  eoloiu-  from  bluish  black  to  reddish 
purple.  In  the  liipiiil  float  ]iarticles  of  silver,  giving  it  a 
greenish  tint,  (/i.)  H'fVA  lard  containing  more  than  20  per 
cent,  of  cottonseed  oil.  The  same  phenomeiui  occur  but 
less  promptly,  (c.)  With  guile  small  percentages  of  cotton- 
seed oil.  The  reaction  eventually  appears,  (d.j  Animal 
tats,  rape,  olive,  peaiuit  and  linseed  oils,  give  either  no 
coloiu-  or  at  most  a  faint  pink. 
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Stunr  I'efulitir  Nfttrtiuns. —  Cntdt'  ooIIihi-m'imI  oil  j'ives  it 
U*>h  >liur|i  rt'iirtioii  tliaii  ihi'  njiitfil  oil.  IiiristH*<l  oil  tiivt'.s  ii 
I'l'ililisli  I'ltlonr  hut  no  rfdiu-tion.  Hi'iid  iind  ;;ut  lard  tx'ivv  a 
sli'.'htlv  fjivutcr  coloiinilion  lliaii  liMf  laiil.  It  iviiiaiiis  lo  Iw 
si'i'ii  tthotluT  liinl  iiiadi'  from  swiiio  fatliMu-il  on  Uwi'li-niast 
orcoltoii-nu'al  woulil  ^i\*'  tlif  reavtion.  A  tnicv  of  alkali  in 
till-  oil  to  tio  ti'Sti'il  (smli  as  nii;;lit  lOMU'  from  an  imixrlVitly 
wuslu'd  c'otton-soi'd  oil)  niifjlit  iirwipilali'  silver  o\iili>  and 
oltsi'uri' tlio  rt'at'tion  ;  to  a\oid  thi>  it  is  \\i-ll  to  niaki'  tin- 
Nolulion  of  silver  nitrate  distimllv  acid  with  nitric  acid.  It 
lliis  Ik'cii  sujificstcd  that  the  siihstancc  (iresent  in  eottoii-.see<l 
oil  eansin^;  the  rtiietion  is  an  aldehyde;  in  any  ca.se  it 
iili|H'ars  to  resist  saponitication,  for  Millian's  inoilitication  (>f 
the  IJeehi's  test  i.s  fotnidcd  on  the  nsc  of  the  fatty  acids 
iiisteail  of  the  oripnal  nil.  There  is  little  doubt  that  no 
foinmereially  protilahlc  adnlteratioii  with  cotton-seed  oil 
coidil  fail  to  he  detecte<l  by  this  test. 

.Vi7/iVim'ji  Process. — This  was  iiuxlitied  hy  tlie  author  In 
the  Use  of  a  round  bottomed  porcelain  di*.h  hnldhif^  ab(mt 
5tt  cc.  in  place  of  the  tube  L^i-iicrally  i-iui>li>_\  ed,  and  by  the 
aeiditieation  of  the  silver  nitrate  solution  with  0' j  to  1  "U  cc. 
of  pure  nitric  acid. 

It  was  found  that  the  icaction  when  it  iliH  occur  was 
remarkably  sharp,  but  in  certain  cases  it  failed  to  ap]u'ar 
alto^^i'ther  ;  it  also  appeared  that  the  fatty  acids,  if  kept,  lost 
their  reduciufr  power. 

12.  Siilpliiir  Chloride  Test. —  I'his  seenieil  likch  to  be  of 
use,  but  time  for  itji  full  iiivestigittiou  faile<l. 

Quantitative  Vetenninai ion  nf  Aihilltiiiiils  in  J.nrd. 

l''rom  the  results  fiot  by  the  processes  mentioned  above 
some  idea  may  be  obtained  of  the  itercentaj^i'  of  adulterants 
present.     It  liy  no  iiieuus  follows  that  calcidations  based  on 


different  data  yielde<l  liy  the  sam|ile  under  e>.aminatiiin  will 
yield  identical  results.  Aid  may  be  had  by  reinendH  i  lii^ 
that  cotton-.seed  oil  and  .stearin  are  usually  present  in 
"compound  lards"  in  the  i>roportion  of  1  '.kI.  Tlu 
following  table    is  ha.sed    on  this    assumption. 


Observed 
Sp.Gr.at35''C. 


Of  Which  there  is— 


Put«  Lnrd.     .Vdultcnnt.  - 


Uotton  OiU!    Stcnriii. 


I'cr  Cent. 

Per  Cent. 

Tor  Cent. 

Per  Cent. 

•111)50 

lO'CO 

ft^O 

leo 

0^0 

!Xl.iJ 

87-5 

l.'-5 

7-5 

6^0 

•i«n;o 

75  0 

2.-.0 

IS'O 

in-ii 

•IKN!.-, 

G-i-5 

37 -3 

'J'J'.'» 

1.-/II 

•»m 

50-0 

6n'0 

3ini 

•JO'O 

•!l(ISO 

2.'.0 

75-0 

vr» 

liiri) 

•!lOS.-i 

\i-5 

87 -5 

6^2-6 

Sj^o 

•'.1)90 

0^0 

lOOO 

tiO^O 

■WO 

The  index  of  refraction  is  perhstps  as  good  a  -single  gauge 
of  the  peiecntage  of  adulterant  as  any. 

Krom  the  methods  already  worketl  out  as  applied  (o  Hie 
two  classes  of  "compound  lards  "  examined,  the  following 
general  results  are  deducihle;  — 


Method  of  Kxaniination. 


Sample  from— 


Per  Cent,  of 
Adulteration. 


Spocifie  gravity Armour  and  Co.. . 

Kef riictivc  index I  „ 

i)I:iuiiiene's  test 1  „ 

S]ieeiili;Kravity I  Fairbank  and  Co. 

Ilefr.u'tive  intlcx I  ., 

Miuuucn'i's  test ,, 


70-00 

■IV -m 

IIIO'OO 

loo-oo 

70-30 


DeseriptioM. 


:S     ». 


•'  Pure  leaf  lard  "  (.f.  P.    -UOiS  -te-l  ■f«-«4I 
Squire  and  Co.) 

I'iifs' feet  lard  (U.WessonI  -liOS-S  :(o-18(i-!).3^2^1 

Pure  lard    (uieuu  of  lu 
samples) 'WOi  W7  W-IWU 

Steam  l&rd  (mean  of  11 
samples) •DOSS  ;37 -0  42- 1  SS'OO 

Cotton-seed  oil  (mean  of 
17samples) •iil42l..   38-8.13^, 

Oleo-stearin  (Armour  and  I 
Co.) |-()006|51-» 


L:ird    stearin    (.Vrmour  I 

and  Co.) -UOSl  AiS 

Yellow    cotton-seed    <'il  ■ 
stearin  ( Southern  Cot- 
ton Oil  Trust)  1 


'  CoaiiKjund  lard  "  (mean  I 
ofi:t samples)  (Armour 
aiidCo.) 'SiOWO  tifiit-i^S 


I 


•Ji 


Colour  Ueactions 
with 


U.SU,. 


Paiat  pink 


UNO,. 


None 
Trace 


;ii)-8 


"Coinpounrtlard*'  (irieau 
of  )7  simpU's)  (Pair- 
kuikaudCo.) •1)093  W\  I0i;.17't 

■        ■        i 
'•  Choic^c    faniiiy     lard" 

(Fowler  and  Co.).... 


'•  Choire    family    lard  ' 
(i;.  P.  Tictjeu) 


Crude  nottou  oil  (Sonth- 
ernOil  Trut) 


■D07:'-  a-1  ii 
■90011  «8  43^0 


;wii       iirjwu 


:W3         l.iKhl 
brown. 


•nil!* 


W2 


3.f« 


Trace 


I 


Re.lctiou  with 
Silver  Nitrate. 


Bechi. 


l-46'.!640-9 
1-1(J3!) 
f4tao 
VVi-a 


41-j 


Trace  of 
colour. 


No  colour 


I 
280-33! 


39-928S-4fi 


Trace  of 
yellow. 

Trace 


l-4678,80-7;283-80 


|-159f 


No  colour 
Faint  blue 


I  •  WSII  wo  aiS'  11   Very  black 


f4<i34  \6-u-i':ii.i 


rtial  a7-9  27«--J0' 


llcd-brown  l-4ii35S9-5 275-53,       Dark 

red-brown. 


Dirty  lifslit 
brown. 


|-44;7il 


5ri-27r82|  Brown- 
I  black : 
'  green  tint. 

'9-0281-81|  Very  black 


Milliau. 


Trace  of 
reduction. 


I 


0-077 
VlWi 

0-oei 

0-3S() 
0^030 


Heavy 
reduction ; 
very  black. 


No         10-021 
reduction. 


Slight 
reduction. 


35- 1,6 


Microscopic 

Indications. 


Tallow 
stearin. 


Lnrd 
stearin. 


'fallow 
stearin. 

Lard  and 
tallow 
stearin. 


5G-93 

77-28 
62-48 
02 -80 
lO'J^Oli 
17-38 
4f24 

91-90 

03-68 

85 -.■il 

'  lili-3t 

6!)-«2 

too -45 
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The  fore<roing  table  is  compiled  from  the  vcrj'  voluminous 
tallies  cnihotlied  in  the  pamphlet.  The  samples  recorded 
have  Iieeii  selected  either  because  they  display  some 
]n'culiarity  or  else  fair-ly  represent  tlie  a\erage  of  a  large 
ininibcr  of  analyses. 

The  rest  of  the  jianipldet  is  occupied  with  abstracts  fr(mi 
recent  niunhers  of  tlie  Aiml'/.il  of  the  metliods  used  by 
various  chemists  for  the  detection  of  adulterants  in  lard, 
and  by  tlic  reports  of  sundry  leijal  eases  turning  upon  the 
alleged  adulteration  nf  sani|iles  of  lard. 

In  conclusion,  the  author  clearly  points  out  the  gro.ss 
fraud  practised  by  selling  the  so-called  "refined  lard  "  as 
genuine  lard,  and  rci'ords  with  satisfaction  tiie  fact  that  the 
largest  American  manufacturers  of  factitious  lard  have 
abanihined  the  use  of  the  word  "  refined "  and  are  selling 
the  product  as  "  compound  lard." 

Scattered  througli  the  ]Kiinplilet  are  several  statements  of 
interest  which  do  not  fall  into  the  divisions  under  wliicli  tlie 
rest  of  it  has  been  abstracted  for  this  Journal.     Such  are  : 

(I.)  Definition  of  the  "  guts"  of  a  hog. — As  used  by  the 
liog-packers,  this  term  means  the  whole  abdominal  viscera. 
t)f   these,  everything   except  the   liver   and  the   intestines 


proper  (which  are  used  for  sausage  casings)  goes  into  the 
rendering  tank.  It  is  stated  that  the  grease  thus  obtained 
is  used  for  the  maimfaeture  of  lard  oil,  and  soaj),  and  does 
not  enter  into  the  hud  of  commerce.  (2.)  While  ij reuse  \f. 
ehietlv  made  from  liogs  which  die  in  transit,  and  until  hitely 
from  hogs  dead  from  <liscase.  {'•'>■')  Brown  grease  is  made 
from  the  intestines  of  the  animals  mentioned  under  (2). 
(4.)  Yellow  grease  is  made  by  the  packers  from  any  refuse 
thev  mav  ha\e,  as  well  as  from  any  hogs  that  may  di"  on 
their  hands.  (.').)  Pig's-foot  grease  is  ehietly  obtained  from 
the  glue  factories.  All  these  varieties  are  chiefly  used  ior 
nnikiiig  lard  oil  and  .soap.  (C.)  Now-a-days  all  beef  fat  is 
not  termed  tallow,  hut  is  di\ided  into  several  sorts,  such  as 
"butter-stock"  rendered  from  the  caul  fat  at  a  low  tempe- 
rature (and  from  which  is  nuiniiiactmed  bj'  pressure  oloe- 
oil  and  oleo-stearin),  kidney-fat  (suet),  marrow-stock,  and 
tallow,  the  last  being  nuide  from  the  trimmings  and  portions 
of  the  viscera.  (7.)  Other  adulterants  of  lard  are  said  to 
be  dead-hog  grease  and  stearin,  pea-nut  and  other  vegetable 
oils.  Such  practices  seem  never  to  have  been  in  use  on  a 
scale  of  commercial  importance.  (8.)  The  a])peuded  table 
gives  the  analytical  results  of  some  miscellaneous  oils 
examined  in  the  course  of  this  investigation  : — 


Uescriptiun. 


0(I7G  2G'6 
',11139    21 -C 


'"  Olive  oil  sublime  "  . . 

Rape  oil 

Lard  oil ■sWIi  -t-i'd 

Pca-uuloil 1'9121  3i-e 

01iv2  oil -9070 

, -mm  ii-i 

-iwaa  -iTo 


D-'ud-lieg  grease  , 


Colour  Reactions  with 


H,So,. 


HNOj. 


Reaction  with  Silver  Nitrate. 


Beehi. 


Millian. 


19"55      Brown-black      !  Yellow-green    |l"4M2  Bn"9   Dirty  red-.vellow'  No  reduction 


Deep  brown 


Green,  chaii'^ins 
to  brown. 


^      Light  red 
Deep  dirty  red 

Light  green 


1-4832 

1-. 1638  69-1 
I-IC*!    .. 


17-27, 


Depp  lilk.-lirown 


+  10  per  cent,  olco-stcuriii 

Itead-hoir  grease 

Dcad-aniinal  grease 


,-9037 


Lnrdoil -9151 


Liglit  yrlliiw 
Dirty  brown 


38-90      Black-brown 

37-10  Light-pii'li  bniwii    Deeiiicd  pink 

39-(i0;  ..  Marked  pink 


38-5UJ 
40-43 


1-407 


6S-0;Lightdirtylirown, 


1-MSS 


51i-2      Light  brown 


Liglil        green- 
brown. 


0-035 


0-l-.!o   90-01 
..     i  83-38 


49-0   Light       green- 
.vellow. 


Ku  reduction 


81-90 


i-4!rJ9 

.53-0 

Light  red-bro"  11 

Mere  trace 

0-100 

82-70 

l-KSlskfO 

Light  red 

0-2.35 

(il-70 

1-4018  42  1 

No  colour 

Jelly* 

0-153 

00-52 

" 

0-015 

56-13 

1-466* 

43-7 

„ 

Mere  trace 

0-245 

03-49 

1-4583 

37-5 

Fiiint  yellow 

No  reduction 

3-780 

53-42 

1-4050 

•■ 

No  colour 

83-03 

•  (iclatinous  precipitate  formed  consisliug  ajiparciitly  of  the  silver  salt  of  an  organic  acid. 


('.!.)  SIdlislics  of  till'  lard  industri/. — The  annual  ]iroduc- 
tioii  of  bird  in  the  I'liited  .States  is  about  «00,(IOO,(IU(J  lb.,  of 
which  about  half  is  pure  and  half  "  ciunjionnd  "  lard.  The 
exports  amount  to  :i:;0,000,000  lb.,  and  of  this  about  -10  per 
ta-nt.  is  "  compouiul  "  lard.  The  total  (piantity  of  cotfou- 
sced  oil  accounted  for  in  this  way  is  12(1.(100,000  lli. 

In  1882  it  was  estimated  that  the  oil  industry  was  repre- 
sented bj-  the  following  data  : — 

"110,000  tons  of  .seed  yielding  35  galls,  of  crude  oil  to  the      Dels. 

ton.  amounting  to  14,350.000  galls,  worth  30  cents  per 

gall 4,305,(KI0 

410,000  tons  of  seed  yi.'lding  22  111.  cotton  lint  to  the  ton, 

amounting  to  9.020.1100  11).  cotton,  worth  8  cents  per  lb.  721,000 
410,1100  t.ins  of  seed  yielding  7.50  lb.  of  nil  cake  to  the  ton, 

amounting  to  137,277  tons,  at  20  dols.  per  ton 2,745.540 


The  erude  oil  is  said  to  have  a  s)iecitic  gravity  of  -  lllioC) 
at  59°  F.,  and  the  refined  oil  one  of  -9264  at  the  same 
temperature.  (Conijiare  this  Journal  1889,  431.)  Hy 
cooling  the  rcHned  oil,  palniitin  is  removed,  its  specific 
gravity  lowered,  and  it  becomes  more  suited  for  the 
adulteration  of  oli\e  oil." — 11. 1!. 


7,772,1 10 
Deduct  the  jnice  of  flic  seed,  reckoning  it  to  be  10  ilols. 
per  ton 4,100,000 


Grissjirofit 3,072,110 


JJyewoods  and  K.rtraets  ;  their  Use  and  Abuse.  1,.  Hriiclil. 
Textile  Colourist,  1889,  No.  114  et  seq. 

See  under  \[.,pj}.  r,I2— G18. 


-{lirant.      Veyetaljle  and  Animal  Oils.) 


I 


Estimation  of  lla^lJinose  in  Haw  Sugar.    T.  Iheyci-.   Cheiu. 
Zeit.  13,  .5.59— 5«0. 

Thk  inversion  is  conducted  in  the  foUowing  niainier:^ — fiUec. 
of  the  polarisation  solution  (2(;'048  grins,  per  lUO  ce.)  me 
ponrtd  into  a  "  oO- — .■).'i  ce.  flask  "  and  acidified  with  5  ce. 
of  hydrochloric  acid  (sp.  gr.  1  - 182).  The  flask  is  then  pia'-cd 
in  a  water-hath,  ami  heated  to  about  70,  simultaneouslv  with 
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a  ^il^ihlr  lla>k  lilli'il  with  waliT  ami  with  a  lliriinoiiii'ti'r  ill  it. 
Thi-  lii'al  is  ri';;iilali'<l  sii  llial  tlii>  tlirrmcinulcr  iifiistiMs 
IJH^ — SU  fnr  !ivf  iniiiiitrs,  tivr  iiiiimtt's  lu-iii^r  allowi'ti  for  it 
ti>  riMili  tliis  tciiiponitiiri'.  Wlii'ii  tlii'  iiivi  rsii)n  is  rompKlr. 
the  siiliitioii  is  qtiicklv  f(>4)U'il,  ami  allowcil  to  stand 
for  sonif  hours  in  the  ixioiii  wheiv  it  is  to  ho  polaiiscd. 
After  accMinitflv  tilliiij;  to  thi-  mark,  ami  if  iiiTossary 
ileoohiiirisiiij;  with  dry  washril  animal  I'haivoal.  tlu'  sohitioii 
is  Hltviv<I  into  a  covcri'<l  cylincUr  and  |>olarisiil  in  a  j;lass 
liihi'  with  \vi(h'  tulic  nltachi'd  for  thi>  thirnioniilir.  I'roni 
the  iiohirisatioii  hifoiv  ami  aftir  invirsioii.  and  the  thir- 
monu'ti-r  rcarlin;;,  Ihi-  appar-cnt  ani'Miiit  of  cani'-snjrar  ran  tu- 
calc'iilatrd  hy  ( 'Irr^ft's  formula.  .\  dilYt-rvrn'r  of  ()•.>  or  o\cf 
from  tlu'  iliriH't  |H)lurisation  may  he  iv^janK-d  as  imlicatin^ 
the  presence  of  other  optieally  aeti\e  sulistanees,  and  in  the 
ahseliee  of  snhstanees  eapahleof  redueinjr  l'"ehlin;i's  solntion. 
the  true  amount  of  eane-sn;;ar  may  he  ealenhited  hy  the 
followiiifT  formula,  which  is  u  eomhination  of  Cler^ret's  and 
Creydt's  formida*.  The  difference  hetween  the  inimher  so 
found  and  the  direct  polarisation  may  he  assumed  to  he  due 
to  11  definite  iiuautity  of  nitiiiiose,  which  may  he  calculated  ; — 


Saccharos?, 


I 


Eafliiiosc. 


W.   S.   lionlt,  ]tiikeuhend. 
18«8.     fJ. 


Knj 


sprint;  (',  hut   adjustahlc  towards  each  other 
M.     Tile  journal  works   in  a   metal   hush  A 
a    llanjje    anil    surrounded  hy   a   jacket    K. 
furnishcil  with  a  thenmnneter  {1. 


Fig.  1. 


ll_V    tlU'  SCIVWS 

providi'd  witJi 
j;K'ki't    is 


I'll 


A.  l>ireft  polarisation +  loo  + 100 

B.  PoliirisatiiHi    nfter  iiiver-  ,  .. 

sion,  lit  f^ -(  tl-     )       i  :.  >'7:  or  ('(irrect(.'d 

^  -^        for  tumpuraturt' :— 

C.  Uifft^reiico  for  1*^  origiiinl  f 

polarisation Iim  .  41-       o'lyj;  or  correctel 

for  t«mi)eruturc :— 

I  ^  100  ' 

. I  I 

S.  Percentage  of  sugar. 

R.  Percentage  of  ralKiiosc. 

1.  A-^S  +  IMU. 

„   „      100  +  «-  ?- 

2.  U—  2, 

^^ S  +  1-85  U  X  0-4!l   . 

3.  0'493  A  =  O'-m  S  +  1-83  R  X  O'JWi. 

By  subtracting  3  from  :! 
E  _  C  -  0-403  A 

in  -  - 
i 

100 

"•        1-85 

It  is  .xhown  that  neither  dlffeniicis  in  (■oncentration  nor 
in  temperature,  within  certain  limits,  will  affect  Crcydfs 
constants  for  the  inversion  of  laftinose  solutions  ;  in  fact  the 
eonccnlration  is  ncfrlecteil  in  Creydt's  fornmla,  and  as 
rcfiards  temperature,  the  variations  in  lolary  power  of  the 
jn-odncts  of  the  inver.«ion  of  rallinose  (levulose  and  de.Ktro- 
rotary  ;:alactose  and  perhaps  dextrose)  arc  found  to  practi- 
I'ally  neutralise  one  another,  and  therefore  the  ahove 
t(n-mnla  may  he  depended  on  under  ordinary  circumstances  ; 
hut  if  a  correction  he  rciinircd  it  is  simi)ly  necessary  to 
substitute  the  expression — 

(lOO-«-7-')  =53-3- I 

100  '     lOtT^ 

for  the  UUiiibvr   0'49:j    used   iji    the  above   eipiations,   and 
tlieu— 

g^looc-  (5:j-3-^V\ 

SHI-7-  Uo  t 
—1).  A.  I.. 

PATENTS. 

Itupiuiemnils    in    or    ii-laliiiij    la    Oil-Tesliii<j    Marliiiici. 

Pat.    I(I,K8:!,  .luiy  27, 


I'h'.  i- 


-(j^^^ 


Thk  apparatus  coiiiiists  of  an  expaudiii<;  journal  H  fixed  on 
the  shaft  1),  and  madt  in  two  halves  kept    separate   by  the 


L  is  a  biMiicr  forheatinfr  the  jacket  K.  The  amount  of  oil 
to  be  applicil  to  the  joinjial  is  measured  by  the  narrow  bore 
tube  ]{,  from  which  the  oil  is  di'li\ered  b_\'  the  plun;xer  S 
(Pi;;.  ■().  The  amount  of  friction  between  the  joiniial  IS 
and    the   bush   A   corresponds    to    the    deflection   of    the 


618 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAIi  INDUSTKY.       [Aug.si.isss. 


Fig.  3. 


1'1«-  ^■ 


]7 

-f|:ia 
19 


V 


]>t'ii(Uihmi  J,  which  is  connected  b^  means  of  a  chain  with 
the  arm  c  fixed  to  tlic  jacket  E.  The  amount  of  deflection 
of  the  |ienduhun  i>  >liown  hv  the  pointer  K'  on  tlie  dial  K. 

— E.  J.  B. 


collar  or  band  of  some  clastic  material  round  the  lower 
portion  of  the  stem.  Above  the  collar  is  a  tap  to  control 
the  flow  of  the  liquid.  An  air-tube  is  fixed  on  the  outside 
of  the  funnel,  and  carried  down  to  the  top  of  the  elastic 
collar,  and  through  the  stem  to  the  end,  that  portion  of  it 
ami  the  stem  below  the  collar  beinj;  pert'oiated  for  the 
passage  of  air  from  the  bottle.  The  advantages  are : — 
(1.)  The  prevention  of  the  sudden  overflow  of  the  liquid 
from  the  bottle,  owing  to  the  air  having  a  means  of  escape. 
(2.)  The  exact  amount  of  liquid  required  can  be  intro- 
duced. (3.)  When  the  bottle  is  quite  filled,  if  the  tap  be 
turned,  the  pressure  of  the  external  air  will  prevent  the 
escape  of  the  fluid  from  the  stem  on  withdrawing  the  funnel. 
A  drawing  is  attached  to  the  speciticatiou. — E.  S. 


Impioeemenls  in  or  relaliiiq  to  PyronuUrs.  W.  H.  Grindley, 
Tuiistiill,  and  W.  S.  Hen'sky,  Cardiff.  Eiig.  Pat.  13,005, 
September  8,  1888.     llrf. 

See  under  XI.,  piiye  623. 


All  Iiiqiiored  Funnel  for  Facitituliny  the  Iiitrodnctiun  (if 

Liquids  into   Bottles,  Jars,   and   other    Vessels.     T.  C. 

Howlcroft,  Uttoxeter.    Eng.  Pat.  778y,  May  9,  1889.     %d. 

A  FixxKL  of   the  ordinaiy  form  is  caused   to   fit  air-tight 

into  the  neck  of  a  bottle   by  means  of   a  conical-shaped 


^fU)  Books, 


DieTeCHXIKDER  EOSAXILINFAKBSTOFFE.  ExTWICKELUXOS- 
liESCHICHTLRH  DARGESTELLT  VXD  FUR  PraXIS  VXD 
WiSSE.VSCHAt-r      BEARBEITET.         Dr.      (  )rrO      VOX      JltJHL- 

HAIJSER.     Stuttgart,    1889  :   Verlag   der  J.  G.  Cotta'schen 

Buchhandlung  Xachfolger.     London  :  H.  Grevel  &  Co., 

33,  Covent  Garden. 
Large  8vo  volume,  strongly  bound  in  cloth,  price  1/.  is. 
The  work  contains  Preface,  Table  of  Contents,  283  pages  of 
subject-matter,  copious  alphabetical  index,  glossary  of 
abbreviated  titles  of  literary  works  of  reference,  10  sheets 
of  admirably  executed  engravings  illustrative  of  descriptions 
in  the  text,  and  5  pages  of  classified  descriptions  of  the 
parts  lettered  in  the  sheets  of  engravings.  The  text  is 
divided  into  a  Gkxkrai.  Part  and  a  Special  Part.  The 
former  is  subdivided  as  follows  : — 

Prodvctiox  of  the  Kosasilixes. —  Construction  of  the 
Kosanilines  from  1  mol.  of  a  non-phenylated  Ci-'-'^""P''"'"' 
and  3  niols.  of  an  aromatic  base.  Construction  of  the 
Kosanilines  from  1  mol.  of  a  mono-phenylated  Ci-compound 
and  2  mols.  of  an  aromatic  base.  Construction  of  the 
Eosanilines  from  1  mol.  of  a  C,  substituted  aniline  substi- 
tuted at  the  nitrogen,  and  2  mols.  of  an  aromatic  base. 
Construction  of  the  Kosanilines  from  1  mol.  of  an  X- 
benzylated  amine  and  1  mol.  of  an  aromatic  base.  Con- 
struction of  the  Kosanilines  from  1  mol.  of  a  diphenylateil 
Cj-compound  and  1  mol.  tif  an  aromatic  base.  Preparation 
of  Kosanilines  from  triphenylmethane  derivatives  by  altera- 
tions in  the  substituted  gioups. 

FVBTHEK    PrEPARATIOXS    FROM    THE    KoSiXILlXES. 

Cosversiox  of  the  Colovrixg  Matters  ixto  Levvo 
BASES. — Production  of  Leuco  bases.  Further  preparations 
from  the  Leuco  bases.  Conversion  of  poly-amidized  tri- 
phenylmethanes  into  colouring  matters. 

Spehai.  Part. — Diamidotriplienyl  carbinols.  Derivatives 
of  diamidotri]ihenyl  carbinol.  Triamidotriphenyl  carbinols. 
Triamidotolyldipheny  1  carbinols.  Triamidoditolylphenyl 
carbinols . 

Higher  Homologves. — Diamido-naphthyldiphenyl  car- 
binols.    Triamido-naphthyldiphenyl  carbinols. 


The  Dveixg  of  Textile  Fabrics.     By  J.  J.  Hvmjiell, 
F.C.S.,  Professor  and  Director  of  the  Dyeing  Department 
of  the  Vorkshire  College,  Leeds.     Third  edition.     Cassell 
&    Co.,    Limited,    London,    Paris,  Xew  Vork,  and  Mel- 
bourne.     1888. 
This  importamt  work  now  appears  as  a  third  edition,  and 
in  a    slightly   enlarged   form.       The    text,    illustrated    with 
97  diagrams,  cowrs  .'327  i)ages,  exclusi\e  of  ])reface,  table  of 
contents,  and  list  of  illustrations.     The  price  is  j,v.     It  has 
been  sulliciently  esteeniecl  in  Germany  to  render  it  advisable 
to  issue  a   German  edition,  which    is    greatly  appreciated. 
The  form  of  the  work  is,  apart   from  the  enlargement,   pre- 
cisely like  that  of  preceding  editions. 
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(^From  Hoard  of  Trade  and  other  Journals.) 


TAIUFF  CHANGES  AND  CUSTOMS 
liEGULATIONS. 

Kl-SSIA. 

Change  in  Excise  Dnti/  on  Matches. 

A  ili'spntoh,  (liilod  the  -Itli  .Inly  last,  hns  been  received 
lit  the  Foreign  ( ttlice  from  Mr.  Aiidlev  ('.  Goshiijr,  Her 
Majesty'.*;  C'Imr;;e  il'.VITaires  at  St.  IVtershurj;,  transniittiii'x 
an  extniet  front  tlie  Journal  dc  St.  Peter.shourg,  iiotitying 
n  ehaiifie  in  the  Hnssian  exeise  duty  on  matches  of  home 
mid  forei{;n  mannfaetiire,  whieli  was  imposed  in  May  1888. 
The  change  is  as  follows  : — 

The  excise  on  luatclics  of  home  matiiifaeture  is  one-half 
copeck  per  box  of  from  ".")  to  150  matches,  and  of  three- 
fourths  of  a  copeck  [ler  box  of  from  1  jO  to  'l'2j  matches. 

The  excise  on  matches  of  foreign  maiuifacture  is  one 
copeck  (credit)  per  box  of  from  7j  to  150  matches,  and 
one  copeck  and  a  half  (credit)  per  box  of  from  150  to 
225  watches. 

Matches  exported  to  the  Asiatic  markets  are  not  free 
from  payment  of  excise. 

Imposition  of  Transit  Dniii  on  Goods  pas.'<inr/  Ihrniiyh 
llalviim. 

A  despatch,  dated  the  2(;th  .Inly  last,  has  been  received 
at  the  Foreign  Oltice  fr<im  Jlr.  A.  (iosling,  Her  JIajesty's 
Charge  d'Aftaires  at  .'*lt.  Petersburg,  enclosing  an  extract 
from  tlic  Jonrnal  de  St.  I'l'lirslmunj  for  the  same  date, 
according  to  which  the  Imiicrial  Council,  with  the  approval 
of  the  Kmperor,  has  decided  that  for  10  years  a  transit 
duty  will  be  levied  on  all  goods  passing  through  the  port  of 
Batoum.     This  duty  will  be  : — 

1.  One-half  copeck  per  pond  on  wood  for  building  pur- 
poses (with  the  exception  of  cachon,  walnut,  carob,  and 
palm),  on  tirewood,  salt,  cement,  .common  stones,  mineral 
coal,  and  raw  naphtha  ;  and 

2.  One  copeck  per  poud  on  all  other  articles. 

This  duty  will  be  levied  without  examining  the  goods  in 
detail  and  according  to  tlie  (puintity  iiulicatcfl  on  the 
documents  accompanying  the  goods. 

rORTl'OAL. 

Abolition  of  Export  Duties  on  Wine. 

A  despatch,  dated  the  16th  July  last,  has  been  received 
from  Mr.  G.  G.  Petre,  Her  Majesty's  Minister  at  Wsbon, 
enclosing  copies  and  translation  of  a  law  passed  bv  the 
Cortes  at  the  close  of  the  last  session,  abolishing  the  export 
duties  on  wines  levied  in  Portugal.  The  following  is  a  copy 
of  the  translation  in  (piestion  : — 

Art.  1.  Th(;  exportation  of  common  wines,  whether  white 
or  red,  is  free  from  duty,  but  nevertheless  red  wines  will  be 
liable  to  a  statistical  duty  of  2  reis  (0-106rf.)  per  decalitre, 
and  white  wines  to  that  of  1  real  (O'OS.'irf.)  per  deca- 
litre. 

Art.  2.  The  duties  le\ied  in  the  Portuguese  colonies  on 
the  importation  of  wine  or  vinegar  produced  in  and  sent 
from  the  contini'iital  part  of  the  kingdom  and  from  the 
islands  are  abolished. 

Art.  3.  The  octroi  duty  in  Lisbon  on  charcoal  is  reduced 
to  8  per  cent,  ad  valorem,  and  coke  must  pay  the  same  rate 
of  duty. 


Art.  4.  The  duties  imposed  in  virtue  of  the  law  of  .Inly 
13,  1888,  on  brandy  and  alcohol,  shall  be  raised  as  follows 
in  the  respective  articles  of  tln'  (Jeneral  ( 'ustoms' Tariff. 
"  Article  217,"  brandy  and  alcohol  in  casks  or  demijohns, 
per  di-calitre  of  pure  alcohol,  reis  1,800  (S.i.)  "Article 
218,"  bnitidy  and  alcohol  in  bottles  or  flasks  or  the  like, 
anil  alcoholic  beverages  not  otherwise  specitied,  per  deca- 
litre of  liquid,  reis  2,200  (9.«.  U  •;(:),/.). 

§.  In  order  to  aid  the  several  bodies  and  individuals 
referred  to  In  this  article  in  the  making  of  these  wines,  tlu^ 
Government  will  engage  abroad  the  duly  iinalilied  technical 
"  |>crsounel  "  that  nuiy  be  required,  with  a  view  to  their 
carrying  out  in  the  private  wine-lodges  in  the  most 
important  wine-growing  regions  and  at  the  projier  seasons 
the  various  wine-making  ojierutions  that  may  be  calleil 
for. 

Art.  G.  Any  distilleries  set  np  for  the  purpose  of  making 
fine  brandies,  like  French  cognac,  or  any  fine  brandies, 
exclusively  out  of  Portuguese  wines,  will  be  exempted 
during  live  years  from  the  |)ayment  of  any  direct  taxes. 

§.  The  tixed  price  of  .^li-.T  reis  (r77(/.)  per  kilogramme 
of  sulphnret  of  carbon  as  at  present  paid  by  the  wine- 
growers is  guaranteed  to  them,  irrespective  of  the  price 
at  wliich  the  Govermuent  may  be  able  to  buy  it. 


United  States. 
(-ustoms  Decision. 

Certain  so-calleil  calcined  magnesite,  having  all  the 
characteristic  properties  of  a  ci'ment,  and  destined  for  nse 
as  a  mortar  in  cementing  magnesite  bricks,  is  dutiable  as 
cement  at  the  rate  of  20  per  cent,  ad  valorem. 


Uriguay. 

Changes  in  (Jiistnms  Tariff. 

A'o^'.— Kilog.  =  2  •204  lb.  avoird.     Peso  Fucrte  =  4.v.  2d. 

The  Uruguayan  Government  has  recently  passed  a  law 
altering  the  rates  of  Customs  duty  leviable  on  various  goods 
imported  into  Uruguay,  as  follows  : — 


DesiKnation  of  Articles. 

Rates  of  Duty  now 
leviable. 

Prussian  blue,  commoD,  for  washing 

Pes.  Cts. 
Kilog.  (gross  wt.)   O'Ol 

0-08 

0-10 

Candles  of  stearin,  including  case 

Canada. 

Ciisloiiis  Decision. 

The  Canada  Gazelle  for  the  6tb  .luly  last  contains  the 
following  Order  of  the  Governor-General  of  Canada  in 
Council : — 

Whereas  a  difference  of  opinion  has  arisen  as  to  the 
Customs  duty  jiayablu  under  the  tariff  on  ferro-mangancse, 
ferro-silicon,  S[)iegel,  steel  bloom  ends,  and  cross  ends  of 
steel  rails  when  not  for  the  manufacture  of  steel — 

His  KxccUency,  tinder  the  authority  conferred  upon  him 
by  section  5  of  the  Customs  Amendment  Act  (51  Vict.  c.  14.), 
and  by  and  with  the  advice  of  the  Queen's  Privy  Council 
for  Canada,  is  pleas<-d  to  ilirect  that  such  articles  when 
imiiorted  for  other  jjurposes  than  for  the  mamifactin-e  of 
steel  shall  be  rated  for  duty  under  item  41  of  Act 
50  &  51  Vict.  c.  39.  at  the  rate  of  4  dols.  jicr  ton,  and  that 
the  Older  in  Council  of  4th  June  1889  be  cancelled. 
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Capk  of  Good  Hope. 

Tariff  of  Bebate  Bates. 
The  Cape  of  Good  Hope  Government  Gazette  for  the 
25th  June  says  that,  under  section  5  of  the  Customs  Union 
Tariff  Act  of  1889,  his  Excellency  the  Officer  Administering 
the  Government  of  the  C^ape  has  directed  it  to  be  notified 
that  from  and  after  the  1st  July  1889,  rebate  to  the  extent 
shown  in  the  following  tables  was  to  be  granted  in  respect 
to  sucli  articles  as  are  specified,  whenever  any  such  articles 
are  removed  overland  to  British  Bechuanaland  and  the 
South  African  Kepublic  : — 


Articles. 


Rebate  to  be 
granted. 


Candles Lb. 

Copper  in  sheets 

Dynamite Lb. 

Gums  gf  all  description 

India-rubber  (unmainifaetured)   

Oils  of  all  descriptions,  other  than 
chemical,  essential,  and  perfumed 
Imp.  gall. 

Do.  chemical,  essential,  and  perfumed 

Ores  and  minerals,  crude 

Bosin  

Soap,  common 100  lb. 

Soda,  caustic  

Tallow 100  lb. 

Turmeric  ,. 

Turpentine Gall. 

Varnish  

Vinegar 


£  s.    d. 
0    0    14 

12  ^lo  ad  val. 

0    0    2 

12  '/o  ad  vat. 


0    0    G 
10  7o  ad  vat. 
12  %  ad  val. 
5  °/o  ad  val, 

0    3    5 
5  °'o  ad  val. 

0  2    li 

1  4    SJ 
0    0  lOi 
0    0    6 
0    0    6} 


Duty  less 

Rebate  to  be 

paid. 


£    s.   d. 
0    0    1 

Nil. 

0    0    1 

Nil. 


0    0    c 

5  %  ad  vat. 

Nil. 

6  7o  ad  vat. 
0    0    9 

5  ^/o  ad  val. 
0  1  6i 
0  0  8} 
0  0  1} 
0  0  C 
0    0    OJ 


REPORT  FOR  THE   YEAR  1888  ON  THE 
TRADE  OF  FRANKFORT-ON-MAIN. 

{Diplomatic  and  Consular  Reports,  1889,  No.  573.) 

The  report  of  the  Frankfort  Chamber  of  Commerce  for 
the  year  1888  contains  the  following  remarks  with  reference 
to  Great  Britain  : — 

"  The  commercial  relations  between  Great  IJritain  and 
Germany  have  maintained  last  jear  the  same  steady  and 
even  course  which  trade  generally  pursues  if  not  disturbed 
by  tariff  difficulties  or  other  obstacles  thrown  in  its  way. 

"  Exports  and  imports  have  risen ;  we  rejoice  at  this 
improvement  of  British  trade,  and  do  not  complain  of  our 
position.  The  deficiencv  in  the  export  of  our  productions 
in  iron  of  every  description,  quoted  specially  as  a  proof  of 
our  failing  capacity  to  compete,  gives  us  no  uneasiness  what- 
ever, the  more  so  as  our  works  are  in  full  activity  for  the 
much  more  remunerative  home  market. 

"  Oiu'  statistics  show  no  material  decrease  in  exports  to 
the  United  Kingdom,  the  deficiency  in  one  article  being 
counterbalanced  by  the  increase  in  another. 

"Sugar  shows  a  falling  off  of  1,200,000  double  cwt.  as 
against  1887.  Export  of  wine  in  bottles  has  decreased, 
whilst  in  casks  it  has  increased. 

"  Our  imports  from  the  United  Kingdom  have  increased  in 
bleaching  powder,  the  manufacture  of  which  has  diminished 
in  Germany  in  consequence  of  the  introduction  of  the  Solvay 
process. 

"  The  following  articles  likewise  showed  an  increase,  viz., 
bone-black,  saltpetre,  pig  iron,  iron  ores  (reaching  us  from 
England  by  way  of  transit  only),  machines,  eoal,  bitumen, 
and  linseed  oil  in  casks." 


'  Summary  of  Values  "  of  Imports  and  Exports  fob 
Three  Years. 


Imports. 

1886. 

1887. 

1888. 

£ 

lOMlO 

219,838 
31,150 

£ 
101,M6 

280,032 

26,727 

£ 

Dyeing  and  tanninE  goods,  ditto. . . 

29,989 

ExPOEIS. 

1886.           1887. 

1888. 

Drugs  unenumerated 

Chemicals,  ditto 

Dyeing  and  tanning  goods,  ditto  . . 

£ 
38,194 

276,821 

£ 
58,204 

326.006 

£ 
107,852 

314,093 

I. — TABr.E  of  the  Prixi'ipal  Articles  Imported  from 
Great  Britain  into  Gekmany  (Customs  Union) 
IN  THE  Yeies  1886,  1887,  and  1888. 


Articles. 


Guano  

Lead,  pig  lead 

Caustic  soda 

Alum   

Chloride  of  lime 

Dyewood  exh-act 

Double  carbonate  of  soda  . . . 

Calcined  soda  

Soda,  raw,  crystals 

Soda  asb 

Ammonia,   cai'bonated,    sal- 
ammoniac,  &c 

Sulphate  of  ammonia 

Anihue  dyes 

Cachou.  brown  and  .yellow  . . 

Cinchona 

Chlorate  of  potash 

Chromate  of  potash   

Dyewoods 

Glycerin,  refined  and  crude  . 

Indigo  

Bone-black 

Bone  dust 

Sulphate  of  soda 

Saltpetre  (Chili)   

Sulphur,  also  pulverised  .... 

Superphosphate  

Turpentine        and       other 
resinous  oils 

Vitriols  of  every  description. 

Iron  in  lump  and  waste  iron 


Quantities  in  100  Kilos. 


18S6. 


17,311 

2,490 
16,454 

1,706 
50.081 

5,926 

3,327 
10,789 

8,944 
13,945 

3,143 

282,696 

962 

20,613 

31,699 
4,401 
8,530 

26,788 
6.4S3 
5,466 

22,280 
1,803 
3,166 

16,927 
1.031 

18,180 

7,148 
1,740 
2,357 


1887. 


1888. 


33,069 

6,439 

12,090 

1,270 

29,787 

2,295 

3,637 

9,434 

3,297 

12,677 

3,002 
245,519 

1,274 
19,736 
25,147 

5,060 

6,954 
30,340 
10,034 

5,238 

14,607 

522 

3,243 
17,466 

2,369 
32,184 

5,622 
926 

7,339 


13,360 

2,561 

9,363 

526 

40,819 
2,766 
4,884 
4,004 
1,056 
4,828 

5,327 
246,004 

1,934 
16,976 
22,894 

4,062 

8,416 
24,324 
15,221 

6,132 
29,499 

1,177 

824 

*!,234 

6,298 
131,425 

6,497 

734 

5,440 
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I. — Table  of  tub   Principal  Articlks  Ikfobted  from 

GhKAT    liuiTAlN    INTO    GkkMANT   (CUSTOMS    UnIOX) 

IN  TiiK  Vkaks  188G,  1887,  anu  1888 — continued. 


Artiolea. 


Vif  iron  of  every  description 

Mallcabit)  iron,  iu  bars 

Plates  and  sheets  of  mallt>- 
able  iron 

Tin  plates 

Oemeot  

Iron  oro 

Hemp 

Jute  

Bape  and  rape  seed  

Linseed 

I'lJm,  kernel,  and  copra  .... 

Baw  hides,  wet 

„  dry 

Horse  hides 

Sheep,  kid,  and  icoat  .skins  . . 

llonis,  honi  tips 

India-niblMT       (niw       niid 
cleaned)   

Copper,  in  pics 

Mercury  

Leather  (except  kid  and  sole) 

Kid  and  morocco 

Sole  leather 

Salt  

Sugar 

Cotton  oil 

Linseedoil : 

Olive  oil 

Palm  and  cocoa-nut  oil 

Lard  and  grease 

Stearic  and    palmitic   acids 
and  paraflln 

Train  and  flsh  oil 

Tallow  

Petroleum 

Mineral  lubricating  oil  

Bavr  silk  

Coke 

Slates 

Coal 

Bitumen  

Turpentine  and  resins 

Tar  of  every  description 

Pire  bricks 

Crucibles,  muffles 

Pottery  (not  porcelain) 

Baw  rinc 

Tin 


Quantities  in  100  Kilos. 

1888. 

1887. 

1888. 

1.519.627 

1.349.919 

1,976,163 

27.003 

30.715 

S1..')S0 

12.908 

13,088 

13,872 

21.032 

20.056 

25,793 

1          12.241 

13,010 

.•>6,«58 

2.7« 

66.863 

235,489 

1.807 

2,811 

4,960 

27S,(!2-1 

328.994 

288,263 

95.873 

14,556 

28,893 

16,517 

11,238 

9,884 

243,128 

226,997 

264,496 

4.214 

4,739 

4,361 

3«..338 

30,680 

38,072 

2,817 

3,905 

3,105 

S,COfi 

2,977 

3,080 

7,o:u 

8,993 

7,703 

11,728 

13,107 

17,877 

56,125 

61,773 

24,792 

l,llrt 

1,263 

1,078 

7,770 

10,364 

11. 2.14 

l.OfiS 

1,007 

1,103 

2,(VH 

2,753 

4,S.S9 

241,498 

241.327 

2511,8-4 

13,335 

16,967 

18,862 

.. 

.37,987 

31,828 

168,938 

170,058 

199,799 

2.923 

1,20-1 

1,018 

61.946 

67,083 

05,7(i2 

14.910 

5.70S 

6,773 

3,654 

l,4»t 

too 

9,703 

12,223 

10,038 

28.988 

25,100 

20,1.87 

3,220 

3,070 

2,612 

38,764 

40,870 

43,901 

1,007 

(M.3 

517 

412,M0 

312,170 

310,l(>t 

234,370 

.331.655 

351,4t5 

16,.399,135 

15,.'i5«,063 

19,ia3,959 

16,095 

3,809 

15,85(! 

11,731 

11,530 

21,098 

68,743 

79,713 

77,839 

116.4.33 

100,W6 

168.600 

6.117 

3,683 

1,252 

2,671  , 

2,6M 

3,281 

8,632  ' 

7,534 

17,.'i79 

28.252  : 

29358 

38,745 

II. — Tablr  op  the  Principal  Aiitici.es  Exported  prom 
Germany  (Customs  Union)  to  Great  Himtaix  in 
the  Years  1880,   1887,  and  1888. 


Articles. 


Lead,  pig  lead,  tc 

Ultramarine 

Alum,  nhimino  

Soda,  calcined 

„    raw,  cryslals 

Potash 

Alizarin 

Anilin  and  its  products 

Anilin  dyes  and  tar  colours.. 

Whit*'  Iftid  and  zinc  white  .. 

Chloriile  of  j»otassiuni 

Glycerin,  refined  and  crude  . 

PotaJih  sulphate 

Miuenil  waters 

Soda  and  sulphate  of  soda. . . 

Nitrate  of  soda 

..       of  potash 

Gunpowder  and  rock  powder 

Superphosphato  and  calcined 
bones 

Vitriol  of  every  description. . 

Tartaric  acid 

Iron  in  lumps  iind  seraps  . . . 

I'ig  iron 

Cement 

IIollow  glass,  natural 

„  plain,  white. . . 
Plate  glass,  polished 

„         silvered 

Bristles 

Calf  skins,  fresh  and  salted  . 

Hides,  fresh  and  salted 

Sheepskins,  raw-haired 

Copper,  pigs  and  lumps 

„      articles 

Aluminium  and  nickelware . 
Leather  of  every  description 

Kid  leather,  Morocco 

Fancy  leather  goods 

Cords  and  ropes 

Beer  of  cveiy  description  . . . 

Spirits  and  alcohol 

Wine  and  must  in  casks 

Sparkling  wines  in  bottles  . . 

Other  wines  in  bottles 

Butter  1  also  artiflcial 

Starch  and  arrowroot 

Salt 


Quantities  in  100  Kilos. 

1886. 

1887. 

1888. 

113,000 

101.7i« 

74,192 

12,267 

12..352 

10,.322 

22,940 

19.568 

18,8.38 

1.216 

4,098 

2,576 

3,175 

.3,703 

334 

11JS28 

16,647 

16,2W 

21,653 

24,305 

29,050 

1,208 

1,663 

1,729 

10,894 

11,385 

11,848 

54,178 

71,130 

79,150 

SI. 3.39 

2.54,999 

153,216 

3,542 

2.338 

4,644 

20.751 

86.912 

44,979 

23,331 

26,966 

25,832 

1,103 

8,022 

4,472 

2.540 

4,311 

6,235 

20,593 

14,091 

16,657 

10,162 

816 

1 

2,682 

2,900 

5,551 

11,508 

327 

506 

1,237 

5,018 

6,983 

8,019 

30,830 

14,190 

8,710 

6,783 

25,021 

8,705 

22,583 

4,188 

7,403 

64,976 

61,841 

65,905 

7,319 

5,006 

9,611 

7,227 

4,620 

6,660 

1,637 

1,736 

2,000 

1,103 

1,494 

1,501 

285 

60 

1,664 

292 

1,165 

3,334 

1,449 

816 

1,358 

107 

50 

2,229 

3,157 

3,412 

3,520 

3,334 

2,610 

1,827 

3,703 

4,056 

4,823 

5,608 

4,368 

4,033 

6,571 

6,711 

8,644 

2,410 

3,935 

3,980 

11,506 

13,370 

11,290 

13,972 

10,604 

15,124 

4,622 

5,482 

7,161 

7,687 

8,089 

7,321 

13,208 

13,406 

9,883 

2,977 

9,263 

12,847 

48.3:)7 

74,207 

91,268 

741 

21,3  m 

i>  2 
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II. — Table  of  the  Pbincipai,  Articles  Exported  from 
Germany  (Customs  Uxion)  to  Great  Brit.ux  in 
the  Years  1886,  1887,  axd  1888 — continued. 


Articles. 

Quantities  in  100  Kilos. 

1886. 

1S87.       , 

1888. 

Pasteboard 

83,689 

118,249 

104,345 

3,013 

3,865 

4,873 

Sugar 

3,112,373 

3,843,805 

2,629,581 

Palm  and  cocoanut  oil 

24,374 

.30,657 

»4,826 

Rape-seed  oil 

36,562 

60,2.31 

54,239 

Celluloid,  &c.  for  papermanu- 
fact  ure 

74,832 

62,119 

66,798 

Grey  blotting  and   packing 

25,788 

27,380 

28,243 

Coal 

21,127 
18,751 

27,050 
13,482 

29,176 

BituDien 

23,794 

Bricks 

4,603 

4,676 

4,095 

Firebricks 

1,591 

124 

741 

2,532 

2,366 

2,799 

Cliina  and  porcelain 

21,219 

25,348 

26,573 

251,527 
60,361 

234,734 
01,943 

225,975 

51,708 

In  brandy  matters  were  quite  exceptional  in  the  first  half 
of  the  rear  owing  to  the  fact  that  it  being  a  period  of 
transition  the  excise  officers  were  without  instructions,  and 
the  distillers  and  dealers  did  not  yet  understand  the 
workings  of  the  new  law.  Goods  on  which  the  new  duty 
was  paid  could  hardly  be  sold,  whilst  others  were  kept  in 
store  awaiting  the  new  arrangements.  Matters  improved 
only  with  the  increased  facilities  for  permits,  and  the  intro- 
duction of  special  licenses  enabling  the  working  of  material 
on  which  duty  was  unpaid.  From  this  period  dates  also  a 
more  active  sale  in  raw  materials.  From  this  same  period 
dates  also  the  scheme  of  forming  a  spirit  syndicate,  which 
prospect,  however,  proved  a  failure  ;  as  also  another,  con- 
ceived by  the  Frankfort  dealers,  to  establish  a  spirit  factory 
independent  of  the  northern  establishments.  In  the  liquor 
trade  the  high  tariff  caused  quite  a  stagnation,  the  sales 
were  trifling,  and  a  profit  was  out  of  the  question ;  there 
was  a  tendency  to  bring  inferior  brands  into  the  market. 

The  total  import  and  export  of  spirits  was  as  follows  : — 

Meter-cwts. 

In  1888  imported 21,654 

1887       28,609 

1883  exported 11,100 

1887        , 8,252 


SOME  RIO  TINTO  STATISTICS  CALCULATED  FROM  THOSE  PUBLISHED. 

iEng.  and  Min.  Jour.  1889,  2,  25.) 


1. 

2_ 

3. 

4. 

5.                                    6. 

7. 

Ye.ir. 

5Iine-al 
lisported. 

Copper  Content. 

Copper  in  Mineral 
Exported. 

Mineral  Exported  for       Mineral  Locally 
Sulphur  onl.v.                    Treated. 

Copper  Content. 

Dividends 

paid. 
Per  Cent. 

1876 

Long  Tons. 
1S9,%2 

Per  Cent. 

Long  Tons. 

jOng  Tons. 

Long  Tons. 
159,1;  6 

Per  Cent. 

1877 

251  ,.360 

.. 

.■ 

520,391 

■  ■ 

1878 

218,818 

.. 

'•               652,'289 

•  • 

1879 

21.3,241 

5 

S 

663,359 

•  • 

1880 

277.590 

2-758 

7,656 

8 

'tc 

637,567 

2-368 

1881 

219,098 

2-890 

7,200 

14 

o 

(3 

743,949 

2-703 

1882 

259,924 

2-942 

7,649 

14 

^        1 

688,307 

2-752 

1883 

313,291 

2-610 

8,177 

14 

_o 

786,6.82 

3-093 

18S4 

312,028 

2-851 

8,896 

8 

£ 

1,037,890 

8-347 

18.85 

406,772 

2-186 

8,891 

55 

954,694 

3-496 

188G 

336,318 

2-626 

8,837 

3 

1,041,833 

3-182 

1887 

362,796 

2-183 

7,920 

10 

819,&12 

3-429 

1888 

393,149 

1-992 

7,8.30 

17 

41,107 

969,317 

3-337 

Totals  and  \ 
Averages  J 

3,814,577 

2- 509 

73,056 

9,685.316 

3  144 

Total  since  1880, 

Average. 

Partial  Total. 

Total  since  1880, 

Average. 

2,911,196 

7,690,181 
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SuMK  Kio  Ti.NTO  Statistics  calcilatkd  fuom  those  Pubushkd — conlinued. 


8. 

0. 

10. 

11. 

12. 

13. 

U. 

Copper  in 

3Iiu(ral  Locally 

Tmit«>l. 

Total  Copper 
Handlod. 

Avenigo  Copiwr               Copiwr 
Content  of                 Pi-oUuccd 
Total  Mineral.                Locally. 

Total  Copper 

Kecovorod  for 

the  Market. 

CdJIplT  81'Ilt  to 

Muste  Heaps 
each  Years. 

Peroenta«e  of  the 

Copper  Treated 

Locally,  that 

is  sent  to 
Waste  Heaps. 

Or  otherwise  Lost. 

Lonic  Tons. 

16.311 
20,109 
18,!i49 
24.335 
85.407 
39>0S1 
33,148 
28,100 
52,349 

Long  Tons. 

2.'i,9<!7 
27.3<)9 
20,598 
32,515 
4t,S03 
41.922 
41,985 
30,029 
40,179 

IVr  Cent. 

2-619 
2-750 
2-805 
2-956 
3-234 
3-102 
3-046 
3-047 
2-940 

Long  Tons. 
940 

2,495 

4,188 

7,179 

8,559 

0.488 

9,740 
12,295 
12.888 
14,593 
15,883 
17,813 
18,522 

Long  Tons. 

i8,2i.'; 

16,868 
17,389 
211,472 
21,581 
23,484 
2t,7tW 
25,73:) 
28,352 

Long  Tons. 

7,752 
10,013 

9.209 
12,043 
22,739 
18,488 
17,285 
10,296 
13,827 

47-0 
52-9 
48-0 
49-5 
04-2 
65-8 
52-1 
38-0 
42-7 

241,751                      314,.S07                          2-970 
Partial  Total.        Partial  Total.             Average. 

134,323 
Total. 

192,575 
Partial  Total. 

122,232 
Partial  Total. 

50'5 
A-/pragc. 

Columns  Nos.  1,  2,  4,  6, 10. 11, 12  contain  published  fiiriires  ;  Xos.  3,  7,  8,  9, 13, 14  are  calculated  figures. 


EXTRACTS  FllOM  lilUTISH  AAl)  I'OUEIGN  CONSULAR  REPORTS. 


Phosphatk  Mixes  at  Redonda. 
(_American  Consular  Reports,  Feb.  1889,  p.  206.) 

The  island  of  Kcdiinda,  where  the  phosphate  mines  in 
question  are  found,  is  situateii  ahoiit  2^)  miles  south-west  of 
AntijTiia  in  hititude  2G"  fi'  and  lonptude  61°  35",  and  is 
under  the  jurisdiction  of  the  liritish  Go\"i'riiineut,  It  is 
estimated  to  be  1  mile  in  length,  ^  of  a  mile  in  width,  and 
1,(K10  ft.  in  height.  Its  shores  are  rock-bound  and  the 
only  landing  place  is  on  the  soutli-west  side,  near  the  foot 
of  a  ravine  iu  a  cli£f  which  is  nearly  1,000  ft.  high  in  the 
liighest  part.  The  mines  are  situated  on  both  the  north 
and  south  ends  of  the  island. 

Phosphate  of  alumina  was  discovered  at  Iledonda  about 
1H65,  and  a  license  to  mine  the  phosphate  for  21  years  at 
the  rate  of  '20/.  per  annum  was  obtained.  About  10,000 
tons  were  mined,  but  the  speculation  proved  a  ruinous  one, 
and  in  December  1882  the  license  was  surrendered.  A  new 
one  was  granted  to  the  Uedouda  Phosphate  ( 'ompany  in 
.January  188:!  for  21  years,  on  condition  that  a  royalty  of 
6(/.  a  ton  be  paid  on  all  phosphates  exported  an<l  m)t  less 
than  loo/,  l)e  paid  for  each  half  year.  The  shipments  of 
phosphate  by  the  present  company  began  in  the  hitter  jtai't 
of  1885,  and  have  amounted  in  all  to  about  21,000  tons, 
valued  at  24,544/.  f.  o.  b.  Of  this  ipiantity  1,850  tons  have 
been  shipped  to  the  L'nited  States  and  were  invoice<l  at  the 
rate  of  about  )i4s.  a  ton  ;  the  remainder  was  shipjied  to  the 
l'nited  Kingdom.  There  were  2,000  tons  of  the  rock  ready 
for  exjKjrt  in  December  1888. 

The  mining  is  confined  to  the  surface  and  the  good  rock 
is  found  in  veins.  The  drilling  is  done  entirely  by  hand 
drills  with  the  aid  of  *'  rack-a-rock."  .Home  of  the  rock 
contains  1)5  per  cent,  of  phosphoric  acid,  luid  that  sold  is 
guaranteed  to  contain  not  less  than  30  per  cent.     It  contains 


a  large  proportion  of  iron.     The  supply  is  stated  by  experts 
to  be  inexhaustible. — C.  G.  C. 

Oppoktunities  fou  Trade  in  Malta. 

{American  Consular  Reports,  April  1889,  p.  583.) 

The  American  Consul  at  Malta  points  out  that  some  of  our 
manufacturers  are  losing  grip  of  the  trade  of  Malta  and 
other  of  our  colonies  owing  to  the  fact  that  they  make 
articles  more  for  sale  than  for  use,  and  he  emphasises  the 
fact  that  integrity  in  manufacturing  is  as  essential  to  success 
as  honesty  in  dealing.  He  recounnends  the  sending  of 
commercial  travellers  carrying  nothing  for  sale,  only  samples, 
who  should  take  a  room  and  invite  dealers  to  conic  and 
inspect.  These  travellers  should  be  of  good  address  and 
speak  the  language  of  the  country.  Soliciting  trade  by 
circulars  was  throwing  money  aw.iy.  Patent  medicines 
are  already  widely  sold,  but  the  trade  could  be  increased. 
Petroleum  stoves  ought  to  be  sold  in  greater  numbers — 
they  are  just  the  thing  to  use  in  hot  weather.  The  writing 
paper  there  is  poor  stuff,  all  sent  from  England — of  the 
Hell-known  colonial  grade — that  is  cheap  and  nasty. 
There  are  19  newspapers  published  in  the  island. — C.  G.  C. 

China. 

Increase  of  Opium  Culture. 

The  Hritish  Consul  at  New  Chang,  iu  Northern  C'liina, 
reports  that  the  importation  of  Indian  opium  into  his 
distri('t  is  falling  off  to  such  an  extent  that  another  year  or 
two  might  see  it  out  of  the  market  altogether,  were  it  not 
that  a  few  well-to-do  natives,  mostly  southerners,  will  always 
be  found  who  prefer  to  give  a  higher  price  for  their  old 
favourite.  The  cultivatiou  of  the  native  poppy  is  making 
enormous  strides,  and  the  great  danger  of  famine  which  the 
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authorities  have  to  face  in  any  exceptional  year  will  be 
largely  inei'eased,  owing  to  so  much  of  the  land  being 
devoted  to  the  poppy  instead  of  to  food  staples.  Some  idea  of 
the  local  consumption  of  opium  may  be  arrived  at  from  the 
following  figures,  which  are  obtained  from  reliable  Chinese 
sources.  There  are  in  the  port  of  YingtzQ  alone  some 
2,000  opium  shops.  An  average  sale  of  opium  in  a  day  is 
5  oz.  This  gives  2,244  piculs  a  year  for  the  public  opium 
shops  alone.  To  this  must  be  added  what  is  smoked  in 
private  houses,  which  is  estimated  at  about  1,500  piculs,  and 
this,  it  must  be  remembered,  is  for  Yingtzu  only,  and  those 
few  villages  round  about  which  are  most  easilj-  supplied 
from  here.  Twenty  years  ago  2,685  piculs  of  Indian  drug 
were  imported  to  supply  not  Yingtzu,  but  almost  the  whole 
of  Manchuria,  east  of  the  district  supplied  through  Tientsin, 
for,  though  it  is  true  that  the  nati\'e  opium  was  started  as 
long  as  24  years  ago,  it  was  only  on  a  very  small  scale,  and 
it  found  very  little  favour  until  quite  of  late  years.  The 
population  has  increased  very  rapidly,  but  not  in  the  same 
proportion  as  the  native  opium,  and  the  conclusion  is 
ine%'itable  that  opium  smoking  has  increased  enormously. 

Chinese  and  Indian  Teas. 

One  of  the  great  advantages  which  Chinese  teas  are  said 
to  possess  over  those  of  India  is  their  greater  wholesomeness. 
On  this  subject  the  British  Consul  at  Hankow,  in  his  last 
report,  gives  a  table  of  analyses  of  the  two  kinds  of  tea 
made  by  Professor  Dittmar,  F.K.S.,  from  which  it  appears 
that  the  ([uantity  of  tannin  in  Indian  tea  is  9 '08  per  cent, 
and  in  Chinese  6' 01.  After  20  minutes'  infusion  of 
100  grains  of  each  there  is  present  in  the  respective  liquors 
2-96  grains  theine  and  6 '53  grains  tannin  in  the  Indian  and 
3-37  grains  theine  and  3-86  grains  tannin  in  the  Chinese 
tea.  "  The  teas  in  question,"  concludes  ilr.  Allen,  "  were 
both  high-class  teas,  and  the  analyses  given  above  certaiulj- 
tenil  to  show  that  there  is  an  excess  of  tannin,  with  all  its 
astringent  and  deleterious  quahties,  in  the  Indian  tea." 

Tripoli. 

Drugs  ayid  Perfumery. 

Drugs  and  perfumes  are  by  far  the  most  important 
articles  of  import  into  Beugazi,  a  port  on  the  coast  of  Tripoli 
which  carries  on  its  principal  foreign  traffic  via  Malta. 
Last  year  7,500  cwt.  of  these  articles,  valued  at  37,500/., 
were  imported  into  Bengazi,  against  only  720  cwt.,  worth 
3,600Z.,  the  year  before.  Of  oil  and  soap  the  imports  were 
worth  10,650/.,  against  10,400/.  the  year  before.  The 
harvest  last  year  appears  to  have  been  very  good,  and,  as 
the  Consul  says,  an  abundant  harvest  means  large  purchases 
of  drugs,  perfumes,  and  certain  luxm-ies.  A  Manchester 
firm  has  recently  started  a  branch  agency  at  Bengazi. 

Turkey  ix  Europe. 

Gnm  Tragacanth. 

Constantinople  was  formerly  the  great  market  for  "um 
tragacanth,  but  it  is  now  shipped  extensively  from  Bagdad, 
Beyrout,  and  Mersine,  to  which  ports  the  entire  produce  of 
Syria  and  Arabia  is  at  present  despatched.  In  1887  the 
business  done  in  this  gum  presented  no  noticeable  feature, 
but  in  1888  there  was  a  brisk  demand  for  the  best  qualities 
from  London,  and  a  consequent  increase  in  the  supplies, 
though  not  in  prices.  The  exports  were,  in  1887 — 88,  1,200 
cases,  and  in  1888—89,  2,000  cases. 

Opium  tit  Constantinople. 
The  exports  of  opium  from  Constantinople   for  the  years 
named    respectively  were   as   mentioned   below,   the  "cases 
containing  155  lb.  each : — 


Tear. 


Arrivals. 


1886—87 
1887—88 


Cases. 
768 


2,790 


Exports. 


Cases. 
906 


2,24S 


Consignments  of  this  article  to  America  have  considerably 
increased  during  the  past  3'ear. 


Victoria. 

Trade  in  the  Colony. 

Among  the  exports  of  Victoria-made  articles  from  the 
colony  of  Victoria  during  the  quinquennium  1883 — 87  arc 
named : — ■ 


18S3.   i    1884. 


1885. 


Drugs  and  chemicals...      15,400 

Soap  12,709 

Oilman's  stores 18,133 


£ 
12,.39 


15,559 
15,421 


£ 
17,144 


18,189 
14,400 


1S86. 


1887. 


£ 
13,104 


13,354 
11,898 


£ 
10,647 


10,485 
13,622 


In  1887,  according  to  value,  over  two-fifths  of  the  Victorian 

imports  were  from,  and  nearly  half  the  exports  were  to,  the 
United  Kingdom.  About  38  per  cent,  of  the  former,  and 
40  per  cent,  of  the  latter,  were  conveyed  between  Victoria 
and  the  neighbouring  colonies,  chiefly  Xew  South  Wales. 
In  regard  to  foreign  countries,  the  imports  therefrom 
amounted  to  12^  per  cent,  of  the  total  imports,  and  the 
exports  thereto  to  over  7  per  cent,  of  the  total  exports. 

The  imports  of  foreign  goods  into  the  colon}-  show  con- 
siderable fluctuations,  as  will  be  seen  from  the  following 
quinquennial  table  : — 


Imports. 

1877. 

1882. 

1887. 

Drugs  and  chemicals Value 

£ 

51,191 

79,149 
00,486 
599,725 
241,001 

£ 

84.365 

77,089 

79,636 

745,226 

183,653 

£ 
82,165 

37,280 

71.436 

694,893 

198,074 

Paiuts  and  colours „ 

Tea 

Oils , 

The  import  duties  received  in  1886  and  1887  amounted  to 
nearly  12  per  cent,  of  the  total  value  of  imports.  Some  idea 
of  the  extension  of  Victorian  commerce  may  be  formed  from 
the  circumstance  that,  although  the  population  of  the  colony 
increased  by  less  than  60  per  cent,  during  the  twenty  years 
eniled  with  1887,  the  tonnage  of  vessels  entered  and  cleared 
in  the  last  as  compared  ivith  the  first  year  of  that  period 
increased  nearly  threefold.  The  number  of  miles  of  railway 
open  in  the  colony  on  June  30,  1887,  was  1,880,  consisting 
of  1,6435  miles  of  single  and  236j  miles  of  double  line. 


The  Chik.i  Trade  at  Limoges. 

{United  States  Consular  Reports,  1889,  386 — 389.) 
Further   improvement    took   place  in  this  trade  in  1888. 
The  following  table  shows  the   number   of   furnaces  fired 
during  each  year  from  1882  to  1888: — 


Year. 

Coal. 

"Wood. 

1882 

2,699 

607 

1883 

2,239 

544 

ISSi 

1.895 

448 

1885 

1,560 

335 

1886 

1,528 

323 

1887 

1,621 

324 

1SS8 

1,705 

339 

The  increase  in  manufacture  is  due  to  a  better  attention 
to  the  requirements  of  modern  business,  a  withdrawal  from 
competition  in  certain  lines,  and  special  devotion  to  those 
branches  of  manufacture  which  could  be  worked  with  the 
best  advantage.     As  a  result  the  trade  consists  of  dinner  and 
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tea  wnrt',  hijihi-r  jrnuU-,  oriinmcntul,  ami  dwonited  work, 
siioli  lis  vases,  phiqiii'S,  hisiiuc  ti<.'uros,  itc.  MuchiiuTy  has 
larp'ly  supplauti'd  liaiid  hilxuir,  witli  the  ivsull  thai  tlic 
waste  inihakcd  biokoii  ware  is  all  rij;ri>iiMil  and  iiseil,  and 
the  broken  china  is  used  as  an  iiifnedieiit  in  the  eiiiiiuel. 
Maehine  inouldinj;  is  also  an  advaiitajje.  A  •;reat  j,'aiM  has 
been  niaile  also  by  an  iiiipiDveineiit  in  the  euii>lnietioii  of 
Minturn's  reverse  tlanie  furiiaee.  Instead  of  the  tlaines 
from  the  lower  ehainber  passinj;  up  into  the  upper  one 
thnni^h  the  eentre,  they  are  made  to  enter  the  latter  throufih 
apertures  in  its  floor,  thus  adapting  the  same  prineiple  to 
heat  both.  There  are  as  many  apertures — peruiallv  about 
U> — as  there  uvv  lire-boxes,  and  the  seeoiul  ehainber  is  thus 
heated  evenly.  Hy  this  improvement  UJ  per  eent.  of  fuel  is 
saved,  and  'M  per  eent.  in  the  breakaj.'e  and  ipiality  of  the 
eliina.  The  furnaees  now  are  one-foiiilli  laifjer  than  formerly, 
eoiiseipientl_>  the  ;;,0H  furnaees  tiieil  last  year  really  eorie- 
spond  to  2,joj  of  the  IK82  type.  There  has  been  a  rise  in 
the  value  of  the  deeor.ited  ware  from  ;!0()  francs  per  cask  to 
500  francs.  The  amount  of  china  deeoniled  in  the  locality 
last  year  was  valueil  iit  over  1 1  million  francs,  and  that 
together  with  the  white  manufactured  at  Limofjes  at  about 
18  million  francs.  The  price  of  labour  varies  very  little, 
but  there  has  been  a  deeiea.sc  of  10  per  cent,  in  10  years. 
Then:  are  no  strikes,  as  both  the  maimfactuier  and  the 
workman  lias  his  own  syndicate,  and  all  disputes  arc  settled 
by  a  joint  committee.  Tlie  price  of  I-jifilish  coal  has 
advanced  a.\  francs  per  ton,  but  all  other  materials  remain 
tlie  same  as  last  year.  Trailc  prospects  are  flood,  Iicavy 
orders  from  tlic  United  States  bein;;  reported. — A.  W. 

MANrFACTUKK    OF   Zl.VC    IN    HELGIfM. 

(  United  States  Consiilur  Reports,  1889,  441—447.) 
The  eleven  works  of  the  various  Hclfjian  companies  are 
all  ill  full  work,     lu  188-2  the  output  of  each  company  was 
Bs  follows : — 

Tons. 

Vieillo  Montague 35,'.M0 

Austro-Belirc 8,099 

De  Lniiiinnc 0,255 

O.  Uumont  and  Broii 5,500 

Noiivellu  MontiiRne 5.480 

Bloylicrg 4.U47 

Ougrfe 4,144 

Prayon 1.600 

Tot:ll 71.5IJ5 

This  total  represents  about  one-third  of  the  whole  pro- 
duction of  Kurope.  In  1887  the  Vieille  .Montaf;iu'  ('oini)any 
alone  produced  over  60,000  tons,  an<l  the  other  companies 
have  also  increased  their  out-turn.  All  the  works  receive 
part  of  their  supplies  of  ore  from  abroad,  first  from  Spain, 
and  later  from  Sardinia,  Greece,  Algeria,  Sweden,  France, 
tierinany,  and  Kiifiland. 

Helfriiiin  manufactures,  yearly,  about  40,000  tons  of 
rolled  sheet-zinc,  and  the  Valentine  Cocq.  works  of  the 
Vieille  Montiifrnc  Company  produces  annually  ;f,000  tons  of 
7.iiic  white.  The  production  of  zinc  exceediiif;  the  demand, 
a  syndicate  was  formed  last  year  by  the  members  of  the 
Franco-Helflian  fjroup  for  the  limitation  of  zinc  production, 
when  the  amounts  agreed  upon  were  as  follows  : — 

.\f2:reoil 

Miiximuni 

rrodiictiou 

in  Tons. 

Vieille  Montiigno :ti!i-fi. 

Company  Royal  .Vsturienno 15,574 

Society  Austro-Belge 9,270 

Mr.  L.  De  Laminnc 6,ti97 

Company  Escambrera  Klcyberg..  6,579 

Nouvello  Montague 5,1 08 

Eschgcr,  Glusquirc  and  Co 4,0,30 

Society  Metallurgiquc  de  Prayon.  3.905 

108,755 

—A.  W. 


MISCELLANKOUS  TRADE  NOTICES. 
Xkw  HK(iii..vno.\s    coNCKUM.Mi  KxrouT    OF   Mkoicinai, 

TlNCriKKS. 

The  followiup  letter  has  been  received  in  reply  to  one 
from  the  Chairman  of  the  Chemical  Trade  Section  of  the 
London  Chamber  of  Cominerce  : — 

"  Inland  Uevenue,  Somerset  House, 
"  SiH,  "  1st  Aufiust  1889. 

"  I  AM  directed  by  the  Hoard  of  Inland  Uevenue  to 
acknowledge  the  receipt  of  your  letter  of  the  2Gth  ultimo, 
and  to  acquaint  you  in  reply  that  further  amendments  to 
the  regulations  as  to  the  exporting  ()f  medicinal  tinctures 
will  be  introduced,  so  that  in  future  llie  iianu'  of  the  person 
for  whom  the  tinctures  an-  bottk'd,  or  some  distinguishing 
mark  without  the  name,  will  be  allowed  to  be  placed  on  the 
outside  of  the  case  instead  of  the  maker's  name,  on 
condition  that  the  licensed  maker,  after  tilling  ill  the  form 
111 — 4,  will  write  after  the  particulars  of  notice  the  full 
name  and  address  of  the  person  for  whom  the  tincture  is 
bottled  and  in  whose  name  it  is  to  be  exported,  or  specify 
instead  the  distinguishing  mark  which  the  exporter  intends 
to  use. 

"  General  instructions  on  the  subject  will  be  issued  to  the 
Board'.s  officers  without  delay. 

"  I  am,  Sir, 
"  Your  obedient  servant, 

"  Robert  Micks, 

"  Secretary." 

The  S.vlt  Dki'osits  of  Irk.land. 

(See  this  Journal,  1887,  p.  688.) 

The  new    salt  mine    at  Carrickfergus   has    been    sold    to 

Charles  Teniiant  and  Co.  (Limited),  cheiiiieal  munufaeturers, 

Glasgow,  who  have  commenced  boring  operations. —  Chemist 

and  Druggist. 

Harytes  in  Ireland. 

A  barytes  mine  has  been  discovered  at  the  foot  of  Mount 
Gabriel,  on  the  Rosbrin  estate,  co.  Cork.  Samples  of  the 
mineral  have  been  sent  to  England,  and  have  been  considered 
excellent. — Ibiil. 

I'kei'ar.itio.n  op  China  Grass. 
iJourn.  Soc.  Arts,  Nos.  1888  and  1890.) 

In  a  late  number  of  the  "  Kew  Gardens  Bulletin  of 
Miscellaneous  Information,"  is  a  rejiort  on  the  series  of 
trials  of  methods  for  preparing  China  grass,  undertaken 
hy  the  French  Government,  which  was  drawn  up  by 
Mr.  D.  Morris,  Assistant  Director  of  Kew  Gardens,  who 
attended  the  trials  on  behalf  of  the  India  Office.  The 
general  conclusions  drawn  after  a  tolerably  exhaustive 
inquiry  and  report  are  of  considerable  interest,  and  they 
may  be  stated  as  follows  ; — 

There  is  no  doubt  that  China  grass  is  exciting  gi'cat 
interest  in  many  jtaits  of  the  world,  and  many  people  are 
experimenting  with  various  pioces.scs  for  extraetiDg  the 
fibre  cheaply  and  (piickly.  Up  to  the  present  no  results 
are  quite  satisfactory.  The  fibre  is  cither  imperfectly  freed 
from  gummy  matter,  or  the  process  breaks  down  in  the 
matter  of  cost,  or  owing  to  the  local  conditions  under  which 
it  must  be  carried  on.  No  system  of  preparation  which 
cannot  produce  the  clean,  unbleached  fibre  mider  30/.  per 
ton,  is  Hkely  to  succeed  in  establishing  this  article  firmly  in 
the  estimation  of  English  textile  manufacturers.  It  is 
quite  possible  that  some  inachiMc  or  process  will  eventually 
solve  the  problem,  but  the  ex]>loitation  of  China  grass,  in 
spite  of  years  of  labour,  and  the  expenditure  of  large  sums 
of  money  upon  it,  cannot  be  said  to  have  yet  emerged  from 
the  experimental  stage. — Ibid. 

Mineral  India-kubbeu. 
.\n  article  formerly  consideieil   worthless  has  been  added 
to    the    useful    products,    and    is   known    as   inirieral  india- 
rubber   asphalt.     It   is    produced   during   the   progress    of 
refining  tar  by  sulphuric  acid,  and  forms  a  black  material 
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very   much   like   ordinary  asphalt,  and  elastic  like  india- 

rulilier.  When  heated  so  that  the  slimy  matter  is  reduced 
to  ahout  60  per  cent,  of  its  former  size,  a  substance  is 
produced  hard  like  ebony.  It  can  be  dissolved  in  naphtha, 
and  is  an  excellent  non-conductor  of  electricity,  and  there- 
fore valuable  for  covering  telegraph  wires  and  other  purposes 
where  a  non-conducting  substance  is  needed.  Dissolved, 
the  mineral  india-rubber  produces  a  waterproof  varnish. 
The  manufacture  of  the  material  is  said  by  an  exchange  to 
be  protitable. — Enyhieering  and  Mininy  JounuiL 

The  Eeport  of  the  Berlin  Chamber  of  Comilerce. 

The  report  of  the  Berlin  Chamber  of  Commerce  on  the 
condition  of  the  drug  and  chemical  branches  in  that  city 
during  the  year  1888  asserts  that  so  far  the  only  result  of 
the  incorporation  of  Hamburg  into  the  German  Customs 
Union  has  been  a  considerable  increase  in  the  Hamburg 
charges  on  the  handling  of  merchandise,  a  perceptible  de- 
crease in  the  promptness  with  which  goods  are  transhipped 
in  that  port,  and  the  creation  of  competition  of  the  Hamburg 
traders  in  the  interior  of  Germany.  The  exceptionally  low 
value  of  the  Russian  exchanges,  the  severe  winter  and 
consequent  delay  in  the  opening  of  river  and  sea  commu- 
nication, and  the  uncertainty  of  the  political  situation,  were 
the  reasons  that  business  during  the  first  half  of  the  year 
remained  very  unsatisfactory.  Later  on  a  remarkable 
increase  in  the  export  trade  of  drugs  and  chemicals  became 
perceptible.  On  the  whole  the  industrial  combinations  and 
conventions,  the  number  of  which  is  constantly  growing, 
have  not  operated  to  the  disadvantage  of  the  industry.  A 
striking  feature  in  the  drug  trade  is  the  gi-owing  popularity 
of  certain  American  drugs,  especially  cascara  sagrada, 
hydrastis  canadensis,  and  senega.  The  trade  in  German 
Vegetable  (h'ugs,  on  the  other  hand,  especially  for  export, 
is  falling  off  seriously,  and  even  prices  at  which  the  planters 
cease  to  have  any  profit  fail  to  rehabilitate  this  branch  of 
trade.  The  manufacture  of  chemical  and  pharmaceutical 
preparations  has  been  very  brisk,  and  is  still  rapidly 
growing. —  Chemist  and  Druggist. 

The  Trade  ix  Mastic. 

The  price  of  mastic,  in  common  with  that  of  so  many 
other  products,  has  been  at  a  ver_v  low  ebb  of  late,  so  low 
in  fact  that  the  Administrative  Council  of  the  island  of 
Chio,  in  the  Greek  Archipelago,  where  the  mastic  is  ob- 
tained, and  where  its  collection  forms  an  important  branch 
of  industry,  have  recently  made  a  study  of  the  best  means 
of  raising  the  price  of  the  article.  Among  other  measures 
it  was  decided  to  prohibit:  (1.)  The  repeated  incisions  in 
the  trees.  (2.)  Tlie  offering  for  sale  of  impure,  yellow,  or 
black  mastic.  (3.)  The  mixing  of  the  native  product  with 
dust  or  with  residues  of  the  tree  bark,  more  or  less  im- 
pregnated with  mastic.  Since  these  measures  have  been 
adopted  and  carried  out,  the  price  of  the  mastic  is  said  to 
have  advanced  localh'  to  an  appreciable  extent,  and  the 
Government  of  the  island  now  inform  the  commercial  world 
that,  for  the  future,  the  bark  of  the  mastic  resinous  trees 
jiust  not  be  tapped  more  than  twice  a  3'ear,  and  that  at 
fixed  and  determined  periods.  The  only  kind  of  mastic 
which  is  allowed  to  be  gathered  is  the  white  mastic,  free 
from  powder  or  from  any  other  foreign  substance. — Ibid. 

Schneider  .and  Co.'s  Patent  Copper  Castings. 

Schneider  and  Co.,  Creus6t,  France,  have  patented  a  pro- 
cess, which  consists  in  making,  in  a  blast  furnace,  a  cupola 
or  a  reverbcratory  furnace,  castings  having  a  variable 
proportion  of  copper  with  a  proportion,  likewise  variable, 
of  the  ordimir}'  constituents  of  cast  iron.  These  copper 
castings  are  used  for  the  manufacture  of  the  copper  steels 
which  serve  for  the  preparation  of  articles  such  as  sheathing 
and  armour  for  vessels,  cannon,  projectiles,  bed-plates, 
steam  cylinders,  rolls,  &c.,  the  articles,  when  desired,  being 
case-hardened  or  hardened  in  oil.  Copper  ore  is  mixed 
with  the  charge  in  the  blast  furnace,  or  copper  alloys  with 
the  charge  in  the  cupola.  Also  copper  filings  can  be  mixed 
with  coal  to  form  a  copper  coke,  which  is  used  for  heating 
the  blast  furnace  or  cupola ;  or  copper  compounds  can  be 


melted  in  a  reverberatory  furnace,  with  a  mixture  of  steel 
or  iron  under  a  layer  of  anthracite  to  prevent  oxidation. — 
Ironmonger. 

Internatioxai.  Congress  of  Chemistry. 

The  International  Congress  of  Chemistry  was  opened  on 
Tuesday,  July  30,  at  precisely  8.30  p.m.,  by  II.  Berthelot,  iu 
the  grand  amphitheatre  of  the  Arts-et-Metiers  Couservatorj-. 
The  attendance  was  large,  and  included  a  number  of 
foreigners.  M.  Berthelot  briefly  exposed  the  objects  of  the 
Congress.  "  Theories  are  not  to  be  considered,"  he  said, 
*'  but  only  practical  questions,  such  as  relate  to  analytical 
methods  and  nomenclatiu-e.  The  last  urgently  needs 
revision  and  improvement.  The  system  hitherto  followed 
has  become  insufficient.  So  many  new  compounds  have 
been  discovered  that  they  are  bursting  through  the  frames 
formerly  intended  and  thought  wide  enough  to  contain 
them.  This  is  especially  true  of  the  hydrocarbons  and  the 
numberless  substituted  azo-compounds  derived  from  coal 
distillation,  and  used  in  pharmacy  and  the  arts.  We  cannot 
keep  on  adding  syllables  and  forming  endless  names  for  new 
combinations.  A  new  and  clearer  .system  is  absolutely 
necessary,  with  lines  broad  enough  to  last  for  some  time  at 
least."  After  expressing  his  wishes  and  hopes  for  successful 
results,  the  chairman,  on  behalf  of  the  organising  committee, 
proposed  for  the  various  sections  of  the  Congress  the  names 
of  presidents  and  secretaries,  which  were  unanimously  con- 
firmed. They  were  as  follows  : — Section  I.  Unification  of 
the  Nomenclature  in  Organic  Chemistry :  president,  M.  Riche ; 
secretary,  JI.  Bischof.  Section  II.  Chemical  Aualjsis  of 
Organic  Bodies  :  president,  M.  Joulie ;  secretary,  DeMoussy. 
Section  III.  Analysis  of  Alimentary  Substances  :  president, 
M.  Friedel ;  secretary,  M.  Bouveau.  Section  IV.  Analysis 
of  Pharmaceutical  Products  :  president,  JI.  Petit ;  secretary, 
M.  Bocquillou.  Wednesday  and  Thursday,  at  3  p.m.,  were 
set  apart  for  considering  the  questions  of  cinchona,  opium, 
quinine,  chloroform,  phenol,  pepsin,  salicylic  acid,  and 
analgesiu  analysis  and  testing.  On  Wednesday  afternoon, 
at  the  hour  appointed,  the  meeting  was  resumed,  with 
M.  Petit  in  the  chair,  assisted  by  Secretary  Bocquillon  and 
MM.  ilarty,  Kouya,  of  Roumania,  and  Rio  de  la  Loza,  of 
Mexico.  The  testing  and  assaying  of  quinine,  cinchona 
bark,  and  morphine  were  the  subjects  of  an  earnest  exchange 
of  views  between  Professors  Marty  and  Jungfleisch  and 
Mil.  Petit,  Bocquillon,  Taillandier,  Tanret,  Leger,  and 
others.  In  respect  to  quinine  and  cinchona  assay,  the  con- 
clusions arrived  at  were  that  the  Codex  tests,  as  modified  by 
the  Paris  Society  of  Pharmacy,  and  supplemented  by  polari- 
metric  tests,  are  necessary,  but  sutficient  for  a  pharmaceutical 
estimation.  As  regards  morphine,  after  a  long  discussion  a 
committee  was  appointed,  composed  of  MM.  Yvon,  Tanret, 
Bocquillou,  and  Petit,  to  embody  the  views  expressed,  and 
present  them  to  the  general  meeting. — Ibid. 

Railway  Rates. 

A  very  large  meeting  was  held  at  the  Mansion  House  on 
Friday,  Jidy  26,  tnider  the  presidency  of  the  Lord  Major, 
"  for  the  purpose  of  considering  what  further  steps  should 
be  taken  to  prevail  upon  the  railway  companies  to  agree  to 
terms  more  equitable  to  traders,  and  also  to  establish  a 
ceutral  organisation  for  concerted  common  action  among  the 
mercantile  representatives."  The  meeting  gave  evidence  of 
the  inianimity  of  the  trading  classes  of  the  country  in 
condemnation  of  the  imfair  classification  of  goods  which 
has  been  proposed  by  the  railway  companies.  It  was 
resolved,  on  the  motion  of  Mr.  Howard,  that  in  view  of 
the  serious  objection  taken  to  the  classifications  submitted 
by  the  railway  companies,  the  Board  of  Trade  should  invite 
the  aid  of  a  commission  of  experts  with  the  object  of 
assisting  the  department  to  frame  a  classification  upon 
a  fairer  basis  than  that  presented.  After  40  years*  ex- 
perience in  railway  work,  the  mover  said,  it  could  not  be 
impossible  to  make  a  proper  classification.  Other  countries 
had  done  this,  and  what  was  possible  with  others  should 
be  possible  to  Great  Britain.  It  was  also  resolved  to 
form  an  association  to  concert  common  action  and  to  be 
representative  of  agiiculture,  commerce,  and  of  the  various 
other  interests  affected. — Chemist  and  Druggist. 
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DkODORISINO    OrERATIOXS. 

At  till'  wi'fkly  mei'tiiif;  of  the  LoikIdii  Couiilv  Council, 
liilil  lit  the  olKees.  .Spriiift  CiunUiis,  S.W.,  on  .July  IWlli, 
liiinl  liosebery  pivsiiliu}:,  the  Main  l)iaiiuij;e  (oinniittee 
n'|>orteil  that  they  had  received  from  tlie  chenii>t  u  further 
ri'iHirt  on  the  condition  of  the  Kiver  Thanus,  and  on  the 
deodorisinj;  t)[ienitions.  The  report  was  to  the  ctTecl  tluit 
the  river  wiu-;  now  in  a  much  more  satisfactory  condition, 
the  ehimjle  in  the  weatlur  having  effected  a  material 
improvement.  Witli  rejianl  to  the  deodorisin;;  operations, 
the  chemist  stated  llial,  from  .July  11  to  20,  128  tons  of 
inunptuate  and  47  tons  of  sulphuric  aciil  had  been  used 
lit  the  outfalls,  and  "J  tons  of  manganate  and  '.J  cwt.  of 
MUlphuric  acid  at  the  various  storm  overflows.  The  inumtity 
in  stock  on  the  last-named  date  was: — .Vt  the  outfalls: 
lunnpiimte,  IC  tons;  sulphuric  acid,  'M  tons.  At  the  storm 
overllows :  manganale,  ;17  tiuis ;  sulphuric  acid,  Ij  tons, 
The  cummittce  reconnnend  that  the  seal  of  the  council 
he  ufH.xed  to  the  following  documents : — Contracts  with 
Me.ssrs.  C.  Tennant.  Sons,  &  Co.,  the  Widnes  .\lkali  Com- 
pany (Limited),  and  Middleton,  Kirkpatrick,  and  liarr,  for 
the  supply  of  nuinganate  cif  st)da  ;  and  with  .S:ullcr  &  Co. 
(Limited),  for  the  supply  of  sul|)huric  acid.  The  reconi- 
inendations  were  approved  without  discussion. — Ibid. 


The    Jlasic    fiessemer    Process    in    the     United    States. 
\V.  H.  Phillips.     Eng.  and  Min.  Jour.  1889,  2,  30. 

Thk  following  tahulated  fifiures  showing  the  world  produc- 
tion, in  tons,  for  the  pasi  eight  \ears,  of  both  acid  and  basic 
lie.sseuier  iron,  have  been  collected  from  various  sources  and 
are  Bppro.\iiuately  accurate  : — 


Basic. 

Acid. 

Per  Cent,  of 
liatio. 

18S1 

2110,000 

4,333,470 

4-44 

1882 

h-ifiu-i 

4,687,143 

10-83 

l>S8:t 

(AMIS 

4,482,7 1  SI 

12-39 

\tim 

SO-l.ODO 

3,»38,145 

18-110 

1883 

!M.5.:)17 

4,0'.K),831 

18-80 

1S8G 

LSl.t,!!.-!: 

4.814,3r,l 

21-50 

18« 

1,702.252 

5,t)47,7ll 

•23-15 

ItlSS 

l,981,4Sl 

4,W.>,171 

21)- 10 

The  production  of  basic  slag  iu  1888  was  600,000  tons. 

—  A.  W. 


CaMFORXIV    lioRAX. 

New  borax  works  luive  recently  been  started  in  Saline 
valley,  Inyo  county.  They  have  IS  crystallising  taidis, 
each  of  a  capacity  of  1,000  gallons.  Three  of  these  tanks 
ai-e  emptied  <laily,  yielding  about  two  tons  of  borax.  The 
crude  material  from  the  liorax  marsh  is  lirst  boiled  in  a 
boiler  of  ;i,Ollt)  gallons  capacity,  and  the  solution  is  then 
run  otY  into  the  tanks,  where  it  is  allowed  to  cool  oil  anil 
crystallise  for  about  six  days.  The  borax  accunnilalcs  mi 
the  zinc  sides  of  the  tanks,  and  on  plates  of  that  nictal 
hung  in  them,  seven  being  used  to  each  tank.  The  works 
are  about  jj  miles  from  Alvord  station,  and  are  close  to  the 
great  Inyo  miuintains,  which  rise  like  a  wall  to  a  height  of 
11,000  feet  abo\e  the  sea  level. — Seientijie  American. 


Qiiicksilcer  in  /fiii-.s/d,     \V.  .\.  -\begg.     Eng.  and  Min. 
Jour.  1889,  2,  26. 
Tiii.s    is    a   description   of   the   recent   woikiug   of   a    new 
ciunabar  mine  iu  the  liakniouth  district  of  Russia. 

The  lode  is  estinuited  to  contain  194,000  tons  of  ore,  con- 
taining ucarly  1  per  cent,  of  mercury. 

The  ore  i.s  blasted  with  dynamite  (90|  lb.  of  dynamite 
for  about  18  tons  of  ore),  and,  after  crushing,  is  divided 
into  four  classes  according  to  size,  the  linest  being  the 
richest. 

The  output  of  ore  for  the  first  year  of  working,  18H7,  was 
II..")27  tons  of  2,01)0  lb.  separated  into  tlic  following 
pi'oportions  : — 

Abimt  2-5  |)cr  cent,  of  No.  1  ore,  containing  4-S5  per  cent,  of 

mercury. 
About  10-0  i)cr  cent,  of  No.  2  ore,  containing  2-20  per  cent,  of 

mercury. 
About  15-0  per  cent,  of    No.  3  ore,  containing  1"23  per  cent,  of 

mercury. 
About  72-6  per  cent,  of  No.  4  ore,  containing  O'Go  per  cent,  of 

mercury. 

The  works  delivered,  in  1887,  141,009  lb.  of  quicksilver, 
and  in  1888,  ;iG2,;i66  lb.,  but  furnaces  have  been  put  down 
capable  of  producing  over  800,000  lb.  per  annum.  The 
following  table  shows  the  particulars  of  production  by  the 
vai-ious  systems  used  : — 


Number  and  Description  of -Furnace. 


Cla-ss  of  Ore 
treated. 


Capacity  per 
•24  hours. 


Number  of 

Workmen 

per  Furnace. 


Fuel  per  Ton 
of  Ore. 


Price 
Treating  the 
Ore  per  Ton. 


1,  Idria,  modified  by  Auerbach '  4 

2.  Trong  system,  Auerbach i  4 

1.  Idria  double  reverberatory ,  3  and  2 

1.  Chcrmak's  combined  reverber-.itory  and  cupola '  3  ami  2 

1.  Auerbach 1 


Tons. 

•20 

40 

8 

40  to  45 

7 


Si 
74 
H 
3 


Lb. 

SO 

70 
250 

88 
120 


Cents. 
80 

GO 

272 

G8 

80 


-A.  W. 


7'Ae  Causes  0/  the  Principal   Defects  of  Wrmiyhl  Iron. 
A.  R  Elbcrs.     Eng.  ;in(l  Min.  Jour.  1889,  2,  :'l. 

TiiK  autlior,  after  quoting  from  Karmarsch  (edition  of 
18GG,  Hanover),  gives  his  own  views  iji  explanation  of 
the  properties  of  cold,  bine  and  red-shortness  of  different 
kinds  i>f  iron,  and  endeavours  to  connect  tlu'  effects  of 
impurities  at  various  temperatures  with  the  properties  of 
those  impurities  themselves  under  similar  conditions,  but 
admits  that  his  remarks  are  not  inteiuled  to  appear 
authoritative.  An  imi)urity  with  less  tenacity  than  iron 
tends  to  render  the  latter  cold  short,  and,  if  the  dissimilarity 
increases  on  heating,  also  blue  and  re<l  short.  If  the 
impurity  melts  below  a  red  heat  the  injurious  effect  is 
still  greater  a.s  the  temperature  increases,  until  the  iron 
commences   to    lose  its  own    rigidity,  when   it  decreases, 


whereas  an  ini)>urity  which  is  then  more  rigid  tlnin  iron 
tends  to  lessen  its  pl;isticit3-.  This  is  said  to  explain 
apparent  inconsistencies,  such  as  cojiper  rendering  iron 
reii  ;iud  weld  short,  and  sulphur  only  cold  short. 

Explanations  are  also  given  of  the  causes  of  iron  losing 
its  tenacity  by  repeated  heatings,  by  which  it  is  demonstrated 
that  iron  with  small  ipiautities  of  impurities  is  apt  to  be 
affected  more  quickly  in  this  respect  than  iron  containing  a 
larger  quantity  of  them.  Finally  the  causes  of  the  appear- 
ance of  different  fractures  are  discussed.— A.  W. 

Jai'an  as  a  Coal  Produckb. 

iEng.  and  Min.  Jour.  1889,  2,  32.) 

Vast  coal  fields  have  recently  been  discovered  in  the  isl.inds 

of  Kiusiu  and   Yesso.     Karatin  coal  beds  exist  five  feet  in 
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thickness  and  extend  over  an  area  of  120  square  miles. 
Collieries  exist  near  Tokio,  anthracite  has  hcen  found  in  the 
island  of  Amakusa,  and  lignite  can  lie  obtained  in  all  the 
Japanese  provinces.  The  total  output  in  1881  amounted  to 
about  700,000  tons,  and  has  since  been  steadilj'  on  the 
increase.     Tlie  machinerv  employed  is  chiefly  German. 

—A.  W. 

Victorian   Drug  Duties. 

Tt  has  been  proposed  in  the  Victorian  Letjislature  to  admit 
duty  free  the  following;  drugs  now  dutiable : — Carbolic, 
oxalic,  and  picric  acids,  aloes,  cannabis  iudica,  faba  amara, 
ffrains  of  paradise,  potassium  (bromide),  potassium  (iodide), 
an<l  (juassia.  Perfumery  to  be  increased  from  10  per  cent, 
to  20  per  cent. — Chemist  and  Druggist. 

CoNSiMPTioN  OF  Quinine  in  the  United  States. 

The  imports  of  foreign-made  quinine  into  the  United 
States  lietiveen  .lanuary  1  and  August  3  have  been 
1,877,614  oz.  against  997,200  oz.  during  the  corresponding 
period  of  1888.  In  St.  Louis  and  other  districts  liable  to 
malarial  fever  quinine  is  said  to  be  in  better  demand  this 
year  than  in  any  previous  season. — Ibid. 

The  Trade  in  Kola  Xuts. 

The  trade  in  kola  nuts  in  the  British  settlements  of 
Gambia  (West  Coast  of  Africa)  is  increasing.  The  imports 
during  the  year  1887  were  356,579  lb.,  and  in  1888 
409,735  lb.  The  import  duty  of  Id.  per  lb.  on  the  nuts  has 
recently  been  reduced  to  \d.  per  lb. — Ibid. 

The  German  Customs  Duties. 

The  German  Customs  duties  yielded  290,160,365  m.  in 
1888,  against  270,446,981  m.  in  1887.  Drugs,  chemicals, 
and  dyestuffs  together  brought  in  1,022,798  m.,  and 
1,000,074  m.  respectively.  The  most  remunerative  articles 
of  this  class  are  dyewood  extracts,  from  which  was  collected 
last  year  181,845m.;  bleaching  powder,  175,233  m.;  lacquers 
and  \'arnishes,  117,220  m.;  glue,  67,299  m.;  caustic  soda, 
66,948  m.,  and  oil  varnishes,  63,240  m.— /6(W. 

Insect  Flower  Growing  in  California. 

It  appears  that  insect  flowers  {^Pyrethnivicinerai'ixfoli-uvi) 
are  now  being  grown  on  a  large  scale  in  California,  and  that 
the  powdered  flowers  are  sold  in  that  State  under  the  name 
of  bnhach.  The  plant  w'as  first  introduced  into  California 
about  12  years  ago  by  a  Mr.  Jlileo,  a  nati\'e  of  Dalmatia, 
who  succeeded,  after  some  trouble,  in  growing  the  plant  on 
an  extensive  scale,  and  in  1880,  associating  himself  with 
other  capitalists,  established  the  Bnhach  Producing  and 
Manufacturing  Company.  At  the  present  time  the  coinpauj' 
have  about  300  acres  of  this  plant  under  cultivation  at  their 
farm  near  Atwater,  Merced  county,  California,  and  own 
mills  for  gi'inding  the  dried  flowers  to  powder  at  Stockton, 
near  San  Francisco.  The  culti\"ation  of  the  Pyrethnwi 
requires  careful  and  intelligeut  supervision,  and  it  caimot  be 
grown  successfully  without  irrigation.  It  requires  three  years 
from  the  time  of  sowing  to  gi'ow  plants  capable  of  producing 
a  paving  crop  of  flowers,  and  then  they  will  bear  from  four 
to  five  years  longer.  It  is  at  its  pnme,  however,  in  its  fourth 
or  fifth  year.  The  plant  grow's  about  30  inches  high,  and 
is  set  out  in  rows  4  feet  apart,  and  from  15  to  24  inches 
apart  in  the  rows.  The  flowers  are  harvested  towards  the 
latter  part  of  May.  The  stalks  are  cut  just  above  the  roots, 
and  the  flowers  stripped  from  them  b3'  passing  the  plants 
through  a  kind  of  comb.  The  detached  flowers  fall  into  a 
box  below,  aud  are  carried  to  the  drying-ground,  where 
they  are  spread  on  sheets  aud  exposed  to  the  rays  of  the 
sun  during  the  day,  being  repeatedly  tiu'ned  over  in  the 
meanwhile.  They  are  covered  during  the  night  to  prevent 
their  absorbing  moisture,  as  the  perfect  drying  of  the  flowers 
is  most  important  in  order  to  retain  the  volatile  oil  which 
gives  the  powders  its  insecticide  properties.  It  is  also  very 
necessary  that  this  operation  should  be  done  quickly,  and 
that  the  flowers  during  the  drying  process  should  be  pro- 
tected from  moisture.  A  slight  dew  falling  upon  the  flowers 
at  this  time  will  injiu-e  their  colour,  aud  reduce  their  strength 


as  an  insect  destroyer.  In  this  respect  the  Californian- 
grown  flowers  are  said  to  be  better  cured,  and  consequently 
more  valuable,  than  those  produced  in  Dalmatia,  the 
particular  conditions  of  soil  and  climate  in  California  being 
e.vtremelj'  favourable  to  the  growth  and  curing  of  plants 
rich  in  the  esseutial  oil  which  renders  them  so  destructive  to 
insect  life. — Ibid. 

Rubidium. 

Professor  Lauf  enauer  publishes  in  the  "  Therap.  Mouatsch.," 
a  preliminary  note  on  ribidium-ammonium-bromide.  The 
double  bromide  was  used  as  being  cheaper  than  the 
rubidium  bromide.  It  consists  of  KbBr3(NHjBr),  repre- 
senting in  100  parts  36  parts  RbBr  and  64  NH^Br.  The 
author  has  studied  its  epileptic  action  in  17  cases,  the  doses 
given  varying  from  1  drachm  to  2  drachms ;  the  effect  was 
similar  to  that  produced  by  potassium  bromide,  but  more 
intense.  The  hypnotic  action  was  very  satisfactory'.  On 
the  whole  it  acts  very  like  the  other  alkaline  bromides,  but 
more  decidedly.  The  author  reserves  to  himself  the  priority 
of  using  similar  compounds  of  caesium. — Ibid. 

Discover!-  of  Mines  in  Sweden. 

A  company  which  was  formed  this  year  for  the  purpose 
of  prospecting  the  district  of  Gellivara,  in  Sweden,  has 
discovered  extensive  mines  of  argentiferous  lead,  copper, 
manganese,  graphite,  and  iron  to  the  north  of  Gellivara,  and 
at  no  great  distance  from  the  railway.  The  lead  ore,  which 
exists  in  great  abundance,  is  sai<I  to  contain  more  silver  than 
that  found  in  the  celebrated  Sala  mines,  and  is  pronounced 
by  experts  to  be  the  richest  ore  of  the  kind  hitherto  found 
in  silver.  Gold  sand  has  also  been  met  with  in  some  of  the 
mountain  streams.  About  30  years  ago  some  Russian 
geologists  obtained  5  lb.  of  gold  and  some  platina  in  the 
same  neighbourhood  after  working  for  a  few  weeks,  but  the 
washings  were  abandoned,  owing  to  the  Government 
iusistiug  that  the  Russians  should  become  Swedish  citizens. 
The  copper  mines  at  Skrikerum,  which  had  not  been  worked 
since  1832,  have  recently  been  reopened  under  the  manage- 
ment of  Professor  Blomstrand,  Luna,  aud  Dr.  Kudelins.  It 
was  in  these  mines  that  selenium  was  first  discovered  by 
Berzelius  in  1817. — Ironmonger. 

Important  Discovery  op  Uranium  in  Cornwall. 

A  few  weeks  ago  the  Devon  and  Cornish  papers  reported 
a  very  rich  find  of  the  rare  and  precious  metal  known  as 
"  uranium."  It  now  transpires  that  the  discovery  is  of  even 
greater  importance  than  was  at  first  thought.  A  continuous 
lode  of  this  mineral  has  been  opened,  a  thing  perfectly 
unique  in  its  history  siuce  the  mineral  was  first  discovered 
by  Klaproth,  a  German  chemist,  exactly  100  years  ago. 
Klaproth  isolated  from  a  dark-coloured  material  known  as 
pitch-blende  a  yellow  oxide  which  he,  after  testing,  declared 
to  be  the  oxide  of  a  new  metal,  to  which  he  gave  the  name 
of  uranium  in  honour  of  the  planet  Uranus,  which  Herschell 
had  then  recently  discovered.  Different  varieties  of  uranium 
were  shorth'  afterwards  found  in  districts  of  Bohemia  and 
Saxony,  and  after  the  lapse  of  several  years  traces  of  the 
precious  ore  were  found  in  Cornwall.  Curiously  enough, 
the  enormous  find  of  uranium  at  Grampound  Road,  in 
Cornwall,  has  taken  place  in  the  centenaiy  year  of  the 
original  discover^'.  Hitherto  this  mineral  has  only  been 
found  in  pockets  aud  j)atches.  The  discovery  at  Gram- 
pound  Road  is  what  is  known  as  a  true  fissure  vein,  and  the 
ore  coutains  an  average  of  12  per  cent,  of  the  pure  metal, 
going  up  as  high  in  many  places  as  30  per  cent.  The 
importance  of  the  discovery  will  be  understood  when  it  is 
stated  that  the  market  price  of  the  pure  metal  is  2,400?.  per 
ton. — Ibid. 


The  Adulteration  of  Lard  in  the  United  States. 

The  following  information  respecting  the  adulteration  of 
lard  in  the  United  States  is  extracted  from  a  memorandum 
recently  issued  from  the  Agricultural  Department  of  the 
Privy  Council  Office  : — 

It  appears  from  a  report  just  published  by  the  United 
States  Department  of  Agriculture,  and  prepared  under  the 
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direction  of  the   chemist  at   the   hend  of  the  division  of 

i-liiniislrv,  lliat  liiul  is  viiy  liu;.'ih  adiilliM-.ited  with  cotton- 
seed nil  ami  fat  fnmi  anlniaN  mini-  than  |iif;s. 

Lanl  is  teclinii-idlv  tlie  fiit  of  certain  iiaits  of  llie  pi';. 
This  is  llie  Hritish  iilca  of  lanl,  Imt  acooidinft  to  tlic  dicniist 
of  the  Inited  States  Department  of  A)rrieultiire.  lard  is  a 
term  appliinl  to  tlie  fat  of  the  slaii);litercil  hii;;.  separated 
from  the  other  tissues  In  the  aid  of  lieat  ;  lint  he  admits 
that  the  lieads  anil  nuu'li  of  tlie  \  iscera  and  other  parts  of 
the  animal  are  put  into  the  '•  renderinj;  tanks,"  and,  indeed, 
hv  the  delinitions  of  the  Cliieafio  Hoard  of  Traile,  any  part 
of  the  ho;;  eontainiufr  fat  can  he  lefrallv  used  for  the 
manufacture  of  litrd. 

With  respect  to  the  fat  of  otlier  animals  than  pi-js,  it  is 
Klatinl  that  oho-slearin,  made  cluetl>  from  tile  caul  fat  of 
cattle,  is  einplove<l  to  a  considerahle  extent  to  adulterate 
lard.  This  is  produced  in  open  kettU's.  the  tallow  resultinjr 
from  this  is  |ilaee<l  incurs  in  a  "  ^'raiudatiii^  room,"  where 
it  is  alloweil  to  remain  at  a  temperature  of  from  80^  to 
90^  F.  The  contents  of  the  cars  are  then  mixed  and 
plnei-d  on  a  revolviu}:  tahle,  where  they  are  made  into 
cakes.  These  nn-  wrapped  in  stroufi  cotton  cloths  and 
placed  in  a  press,  where  a  gradual  pressure  at  W"  F., 
hccomiiifT  very  strong;  at  the  end,  is  applied  for  one  or  tw(i 
hours.  The  expressed  oil,  kiu>wii  as  oleo-oil,  is  used  in 
the  manufacture  of  hiitteriiie.  The  stearin  is  removed 
from  the  press  as  white  hard  cakes,  and  is  used  for  adulte- 
r.itin;;  lard. 

It  is  .said  concerniuf;  lieef  fat  that  before  tlie  day  of  oleo- 
marpiriii  all  fat  rendered  from  the  tissues  of  cattle  was 
known  eomniercially  a.s  tallow.  Since  then  differentiation 
has  taken  place  and  the  tenn  tallow  is  no  longer  sufficient 
to  desiguate  the  several  products  obtained  from  the  rendered 
fat  of  the  beef.  There  is  first  "  butter  stock,"  which  is 
rendered  from  the  caul  fat  at  a  low  temjierature,  and  from 
which  is  manufactured  by  means  of  pressure,  1st,  oleo-oil ; 
2nd,  oleo-stearin,  beef-stearin. 

A  fine  article  of  mutton  tallow  is  also  sometimes  used 
in  lard,  but  the  objection  to  the  flavour  is  sufficient  to 
limit  its  use  to  a  small  amount. 

The  tenn  "  retincd  lard  "  has  loiifr  been  used,  says  the 
chemist,  to  desifrnale  a  lanl  composed  chiefly  of  cotton  oil 
and  stearin.  The  largest  manufacturers  of  this  kind  of 
lanl  have  now  abaiuloued  the  term,  and  arc  using  the 
label  "  lard  compound  "  instead.  This,  it  is  added,  is  but 
just  to  the  consumers  of  this  article,  who  are  likely  to  be 
misled  by  the  term  "  refined  lard." 

The  natural  lard  in  a  state  of  fusiou,  the  stearin  from 
beef  fat,  and  the  refined  white  cotton-seed  oil  arc  measured 
in  the  proper  proitortions  and  jilaced  in  a  tank  at  a  temper- 
ature of  120'  to  IGd'  F.  These  various  ingredients  are 
thoroughly  inixcil  by  means  of  paddles  worked  by  machinery. 
After  it  is  mi.xcd  the  eomiiound  lard  is  passed  into  artificial 
coolers,  where  it  is  chilled  as  soon  as  possible.  From 
thence  it  is  run  off  into  small  tin  cans  or  large  packages 
and  prepared  for  market. 

In  external  appearance  anil  to  an  unskilled  person  it  is 
sai<l  that  ailulterate<l  lards  are  not  appreciably  different 
from  the  |iurc  article.  "  An  expert,  however,  is  generally 
able  to  tell  by  taste,  odour,  touch,  and  grain,  a  mixed  lard 
from  a  pure  one.  There  is  usually  enough  lard  in  the 
adulterated  article  to  give  it  the  taste  and  odour  of  a 
genuine  one.  Mixtures  of  fat  have  been  made  and  perhaps 
•sold  as  lard  which  contained  no  hog's  grease  whatever." 

.Minding  to  statements  that  other  adulterants  of  not  so 
liarndess  a  nature  arc  used  in  making  lard,  the  chemist 
remarks :  "  Among  these  substances  dead-hog  grease,  or 
dead-hog  stearin,  is  the  one  most  frequently  mentioned. 
The  term  dead-hog  grease  is  used  to  indicate  the  oil  or 
lard  obtained  from  animals  which  die  of  disease,  or  are 
smothered  in  transportation,  or  die  on  the  way  to  the 
slaughtering  houses.  The  fat  of  animals  recently  dead, 
unless  death  takes  place  from  disease,  and  taken  before 
decomposition  sets  in,  has  chemically  the  same  characteristics 
as  that  derived  from  animals  slaughtered.  If,  however, 
the  animals  had  been  dead  some  time  a  considerabli' 
decom|K>sition  of  the  glycerins  takes  place,  and  the  amount 
of  free  aciils  in  the  fat  is  thus  largely  increased.  Such  fat 
also  shows  a  <listinctly  unpleasant  odour,  by  which  it  can 
be  readily  detected  from  genuine  lard." 


Pca-mit  oil  and  other  vegetable  oils  are  also  mentioned 
as  lanl  adulterants,  but  of  these  the  chemist  remarks  : 
"  While  it  may  be  true  that  many  attempts  have  been 
made  to  use  the  above  substances  in  the  adulteration  of 
lard  on  a  small  scale,  it  is  also  quite  true  that  such  attempts 
have  never  attained  any  importance  from  a  couimercial 
point  of  view." 

CoNSVMl'rlON-    OI-    NiTRATK    OF    SoDV    IX    TlIK    I'.NlTKr) 

Statks. 

The  South  Anierkan  Journal,  in  its  issue  of  the  27th 
.July,  in  illustration  of  the  statement  that  the  use  of  nitrate 
of  'soda  is  (ibtainiMg  a  firm  looting  in  the  riiited  States, 
quotes  the  following  statement  of  a  leading  New  York 
firm  : — 

The  consumption  at  Charleston  of  nitrate  of  soda  (used 
chiefly  in  the  manufacture  of  artificial  manures)  is  incrcas. 
ing  to  a  remarkable  extent.  I'p  to  this  year  Charleston 
has  never  taken  more  than  one  cargo  of  nitrate,  but  in  IHHfl 
we  have  succeeded  in  placing  four  cargms,  and  have  an 
iiKiuiry  for  another.  Hitherto  great  difficulty  has  been 
cxperieiicid  by  niaiuifactnrers  in  getting  their  artificial 
manure  sullicieiifly  dry  for  the  tiisfrihutors  when  mixed 
with  nitrate  of  soda.  Xow,  however,  we  learn  that  they 
have  entirely  overcome  this  diiliculty,  and  the  con.seqnence 
is,  as  we  have  said,  that  they  have  taken  four  or  five  times 
as  much  nitrate  of  soda  this  year  as  in  the  [last,  and  w-e 
think  there  is  every  prospect  of  a  still  further  increase  in 
the  consumption. 

I'KomtTioN  OK  Coiton-Sked  Oil  in  Texas. 

The  following  particulars  respecting  the  production  of 
cotton-seed  oil  in  Texas  arc  extracted  from  a  recent  report 
by  the  French  Vice-Consul  at  (iaiveston: — 

The  factories  engaged  in  the  cotton-seed  oil  trade  in 
Texas  produce  annually  130,000  tons  of  oil-cake  and  five 
million  gallons  of  oil.  The  latter  article  is  forwarded  to 
the  mauufactiiring  towns  of  the  west  and  north,  chiefly  to 
Chicago,  Kansas  City,  .St.  Louis,  and  New  York.  It  is  used 
as  burning  oil,  mainly  in  the  mines,  and  it  is  largely  used 
for  the  manufacture  of  soaps  and  candles  ;  this  is  the  use  to 
which  it  is  honestly  put.  The  unscrupulous  find  it  most 
prolitable  in  many  commercial  adulterations.  Kcfined,  it  is 
sold  for  olive  oil ;  mixed  in  certain  proportions  with  tallow, 
it  assumes  in  the  market  the  name  of  fat  and  lard.  Hut  the 
great  fraud  was  its  substitution  for  butter.  A  law  of  the 
United  States  has  put  an  end  to  this  fraud  by  requiring 
the  seller  of  oleo-margarin  to  declare  the  real  nature  of 
their  product,  and,  for  this  reason,  with  very  rare  exceiitions, 
artificial  butters  are  no  longer  sold  here,  except  as  such  and 
at  prices  coninieiisnrate  with  their  composition. 

It  is  possible  that  the  fraud  has  found  its  way  across  the 
Atlantic  and  is  now  practised  on  the  European  side  of  the 
ocean.  According  to  statistics  published  on  the  7th  Novem- 
ber last,  by  the  New  York  Oil,  Paint,  and  JJniy  lieporter, 
it  aiijiears  that  from  the  1st  September,  the  date  of  the 
opening  of  the  cotton  .sea.son,  to  the  3rd  November  1888, 
the  Netherlands  imported  from  the  Cnited  States  229,130 
gallons  of  cotton-seed  oil.  Its  imports  of  the  same  product 
dm  ing  the  same  period  of  the  previous  year  only  amounted 
to  3,707  gallons.  On  the  other  hand,  the  butter  trade  in 
the  Netherlands,  already  very  considerable,  goes  on  increas- 
ing. This  simultaneous  increase  in  the  sale  of  butters  and 
in  the  purchases  of  cotton-seed  oil,  may  lie  only  a  curious 
coincidence;  but  the  ease  seems  worthy  of  attention  and 
should  be  noticed.  The  export  to  Germany  of  cotton-seed 
oils  has  also  increased  in  a  large  proportion.  From  the 
1st  September  to  the  3rd  November  1887,  it  was  1,8-19 
gallons  ;  from  the  1st  September  to  the  3rd  November  1888, 
it  reached  60,204  gallons. 

Sisal  Hemp  Trade  and  Commercial  Importance  of 

Y'UCATAN. 

In  a  letter  to  the  South  American  Journal  dated  Merida, 
•lune  l.ith,  a  correspondent  writes  as  follows  in  regard  to 
the  important  prngi'ess  of  Yucatan  : — 

"  To  give  an  idea  of  the  importance  of  heiiecpien  (sisal 
hemp),  over  100,000  bales  will   be  exported  for  the  first  six 
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months  of  this  year,  representing  a  value  of  over  5,000,000 
dols.  Last  year's  export  reached  214,069  bales,  weighing 
over  70,000,000  lb.,  and  of  a  value  of  over  10,000,000  dols. 
gold.  You  can  therefore  easily  realise  how  an  article  grown 
from  the  soil,  with  little  or  no  cost  attached  to  it,  selling 
now  at  the  rate  of  50/.  to  55/.  per  ton,  must  enrich  Yucatan, 
which,  all  told,  has  not  a  population  of  more  than  300,000 
inhabitants.  Y'ucatan,  in  fact,  is  now  so  prosperous  that 
money  is  a  drug  ;  people  do  not  know  what  to  do  with  it, 
and  they  are  willing  to  buy  all  kinds  of  goods,  even  the 
most  costly.  As  1  said  before,  here  is  a  most  favourable 
field  for  Knorlish  commerce." 


BEXG.il,  Opium  S-ilks. 

The  following  is  extracted  from  the  Calcutta  Englishman 
for  the  22nd  June  last ; — 

It  is  notified  that  in  the  calendar  year  1890  not  more  than 
57,000  chests  of  Bengal  opium  will  be  offered  for  sale,  and 
not  more  than  4,750  chests  in  each  month  of  the  jear.  Of 
the  quantity  to  be  offered  for  sale  in  each  month,  not  more 
than  2,500  chests  will  consist  of  Benares,  and  not  more  than 
2,250  chests  of  Patna  opium,  and  no  reduction  will  be  made 
in  this  ipiantity  without  three  months'  pre\ions  notice. 


Petroleum  Beds  of  Upper  BvRii.iH. 

The  Biirmah  Gazette  contains  the  following  account  of  a 
survey  of  the  petroleum  beds  of  Upper  Burmah  by  Dr.  Fritz 
Noetliug,  of  the  Geological  Survey  :  — 

The  oil  wells  of  Y'enaugyoung,  or  more  properl}-  Twingoung, 
and  Berne,  have  long  been  famous,  but  hitherto  there  has 
been  the  greatest  discrepancy  in  the  various  accounts  of  their 
number  and  productiveness.  The  tiekl  at  present  contains 
524  wells,  but  of  these  only  281  are  productive;  and 
Dr.  Xoetling  estimates  the  daily  yield  to  be  at  the  very  least 
15,000  vis,  or  450,000  viss  a  month  (a  viss  is  about  a  gallon), 
a  remarkable  confirmation  of  the  estimate  of  Major  Storer, 
published  in  1871,  which  put  it  at  4  lakhs  of  vis  a  month. 
The  output,  however,  is  nothing  to  what  it  might  be  with 
proper  methods  and  appliances.  The  oil-bearing  strata 
consist  of  soft  sandstone,  which  the  Burnum,  with  his 
primitive  tools,  digs  through  at  a  great  expenditure  of  time 
and  laliour.  In  no  case  does  he  get  lower  than  310  feet, 
leaving  nearly  100  feet  of  the  oil-bearing  stone,  the  richest 
portion  of  the  held,  wholly  untouched.  Under  other  condi- 
tions Dr.  Xoetling  estimates  that  the  production  might  be 
raised  to  50,000  vis  a  day.  This  gives  18j  million  vis  a 
year,  or  about  half  the  total  importation  of  both  Russian  and 
American  oil  in  1887 — 88. 

Discovery  of  Coal  in  Ceylox. 

The  Ceylon  Obsercer  (overland  edition)  for  the  10th 
June  last  annoimces  the  discovery  among  some  samples  of 
plumbago  dug  out  of  a  Pussellawa  estate,  of  a  piece  of  true 
bituminous  coal,  the  first,  it  is  supposed,  ever  found  in 
Ceylon. 

German  Petrolebm. 

Concerning  the  position  of  the  German  petroleum  industry 
the  following  extract  from  the  report  of  the  Board  of 
Directors  of  the  United  German  Petrolevnn  ^Vorks  for  1888, 
which  is  Just  issued,  gives  some  interesting  information. 

At  the  beginniug  of  the  year  1888  there  were  two  borings 
onlv  at  Hiinigsen  that  had  been  made  for  the  purpose  of 
obtaining  raw  petroleum,  and  during  the  course  of  the  year 
eight  more  borings  were  undertaken. 

Of  these  ten  oil  wells,  six  yielded  petroleum,  three  had  to 
be  given  up  as  useless,  and  one  was  still  being  experimented 
upon. 

The  output  of  the  two  older  wells  at  Hanigsen  has  not 
appreciably  diminished  during  the  past  year.  At  the 
beginning  of  1888  there  were  twelve  wells  being  pumped  at 
Oelheim ;  of  these  four  had  to  be  given  up,  while  six 
became  more  productive  during  the  course  of  the  year. 

At  the  coumiencement  of  1889  there  were  no  less  than 
14  wells  being  pumped  from. 


The  following  figures  exhibit   a  comparison  between  the 

outputs  for  the  years  1887  and  1888  : — 

Kilogs. 

Hanigsen 54,343 

Oelheim 982,093 

Total  (18SS) 1,036,435 

Total  in  1S87 l,0O3,02S 


In  the  refinery  at  Peine  raw  oil  was  worked  up  as  shown 
by  the  following  : — 

Kilogs. 

1S87 2,323,9W 

1888 2,968,828 

According  to  the  report,  negotiations  are  being  carried  on 
to  considerably  increase  the  refinery  business  in  an  advan- 
tageous way. 

The  United  German  Petroleum  Works  Company  has 
made  a  net  profit  of  20,026  marks,  which,  considering  the 
difficulties  it  has  had  to  eonteiul  with,  is  a  very  fair  result. — 
Oil  and  Coloiirnum's  Journal. 

Reports  from  the  States. 

Reports  from  the  States  speak  of  the  continued  de- 
crease in  the  quantity  of  petroleum  in  stock.  There  has 
now  been  an  unbroken  record  of  decreasing  stocks  in 
each  monthly  statement  since  Jul^-  1887,  and  the  indica- 
tions warrant  the  expectation  that  stocks  will  continue  to 
grow  snuiUer,  as  the  field  developments  do  not  show  the 
increase  in  production  looked  for.  As  the  season  of 
increased  consumption  approaches  the  difference  between 
runs  and  deliveries  will  grow  larger,  while  the  operations  in 
the  fields  will  be  pursued  under  less  favourable  conditions. 
At  present  we  are  iu  the  season  of  lightest  demand  and  most 
favourable  conditions  for  field  work,  and  yet  the  stocks  have 
been  drawn  upon  to  the  extent  of  nearly  half  a  million 
barrels  to  make  up  the  difference  between  production  and 
consumption.  After  the  present  month  this  gap  may  be 
expected  to  widen  unless  far  better  success  attends  new 
drilling  ventures  than  has  been  shown  during  the  past  year 
and  a  half. — Ibid. 

The  I.NDiAX  Trade  ix  iliXER.AL  Oils. 

The  Tirnes  of  India,  with  reference  to  the  Indian  trade  in 
mineral  oils,  says  : — 

"  In  1887  the  imports  of  oil  of  the  United  States  into 
India  reached  a  total  of  29,144,942  gallons,  while  last  year 
they  were  only  25,040,517.  The  import  of  Russian  oils, 
however,  increased  from  1,577,392  gallons  in  1886 — 87, 
when  the  trade  was  inaugurated,  to  5,036,055  in  1887 — 88, 
while  in  eight  months  of  1888— 89  over  11,000,000  gallons 
were  imported.  Whether  the  progi'ess  of  the  trade  was 
temporarily  interrupted  by  higher  prices  or  by  tlu'  impo- 
sition of  a  duty  of  half  an  anna  per  gallon  iu  Januarj'  of 
last  year  is  not  quite  clear ;  but  there  can  be  no  doubt, 
as  the  report  says,  that  now  that  the  use  of  the  oil  has 
become  so  common,  and  its  advantages,  when  compared 
with  the  smoky  and  dull  light  given  by  the  vegetable  oils 
which  kerosiue  is  superseding,  are  so  much  appreciated,  it 
is  improbal)le  that  the  trade  will  not  further  advance. 
Petroleum  in  abvmdance  has  been  found  in  Afghanistan, 
but  its  quality  makes  it  unfit  for  use,  except  as  fuel  for 
locomotives.  The  petroleum  of  Upper  Burmah  is  used  to 
but  a  small  extent  for  illumination,  being  chieflj'  emploj-ed 
for  machinery.  The  wells  of  Arakan  are  not  now  worked, 
except  in  a  very  small  waj-  by  natives,  the  European 
company  formed  for  their  working  having  failed.  There 
are  hopes  of  finding  large  ipiautities  of  oil  in  the  Rawal 
Pindi  district,  where  the  oil  is  now  used  iu  a  small  way 
for  making  gas  by  the  military  authorities,  and  a  con- 
cession of  mining  rights  has  receutlj'  been  given  on  very 
liberal  terms  to  au  association  of  capitalists  who  propose 
to  seek  for  oil  in  that  district.  But,  so  far,  it  may  be  said 
that  India  is  entirely  dependent  on  its  imports  for  mineral 
oil  for  illumination.  Until  recentl}-  the  United  States 
have  had  the  practical  monopoly,  but,  as  we  ha\e  shown, 
Russian  oil  is  now  making  a  considerable  figure  in  the 
trade." — Ibid. 
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XAniTnv  RESiniTM  as  Fi'ki.. 

Consul  ^riclull,  i>f  St.  IVtiTslmrjj,  writes  : — Xaphtlia 
residuiiin  is  lu'iiifj  iiion*  iiiul  iiioro  I'liiployt'd  as  fiiol  in 
Hussiii.  .^11  the  steanieiN  of  tlie  Caspian,  and  many  of 
those  plyin;;  on  the  Volpi,  have  for  some  time  past  heen 
fuelled  with  it.  Now  niannfaelories  and  railways  are 
adoptiii);  it  in  the  place  of  wooil  and  coals.  It  is  also  hein;; 
utilised  for  domestic  purposes  in  stoves  of  special  cou- 
slniction,  iupenious  specimens  of  which  were  exhibited  last 
year  at  the  St.  IVtershurj;  na)ihtliii  products  exhibition. 
Hy  the  employuient  of  this  new  c(unbustiblc  u  serious 
oaviii'i  is  elTected  under  the  head  of  fuel.  .Some  larj;e 
mainifactories  in  Moscow  and  its  innuediate  neifrhbourhood 
employ  naphtha  residue  in  their  furnaces,  because,  in 
adilition  to  its  -rreat  cheapness,  it  possesses  the  great 
advantape  of  occupyiiiji  less  space  than  wood  or  coals  for 
slonijie.  It  is  kept  mider  gronnd  iu  large  cisterns,  com- 
municating by  pipes  with  the  furnaces,  and,  owing  to  this 
method  of  storage,  it  is  also  less  exposed  to  danger  from 
fire.  It  is  established  that  the  cost  of  na|>ht)ia  dregs  as 
fuel  is  about  :!.j  i)er  cent,  less  than  that  of  wood  aii<l  coal, 
and  this  too  at  .Mosctiw,  which  is  l.oOO  inik-s  distant  from 
the  source  of  supply  at  Itaku,  wIuMicc  napiitha  dregs  are 
conveyed  by  water  to  Xijni  Ntn'gorcKl,  and  beyond  by  rail 
to  Moscow.  Several  inaimfacturers  of  the  pi-ovince  of 
Vladimir  have  also  adopted  the  new  combustible,  and  the 
railway  lines  existing  in  the  Tambov  and  Kiazan  provinces 
are  on  the  point  of  doing  tlie  same.  During  IHHW,  .l-l.OOCOOO 
of  ponds  (867, 8.')"  tons)  of  na|ihtba  residue  were  transported 
from  Itaku,  up  the  Volga,  for  use  in  the  interior  j^rovinces 
and  in  those  bordering  the  \*oIga.  It  is  expected  that  iu 
1889  the  supply  will  exceed  70,000,000  ponds  (1,12.1.000 
ton.s).  In  the  northern  zone  of  the  Knipire  wood  will,  it 
must  be  pn'suiucd,  lu)ld  its  own  as  fuel  for  some  time  to 
come. — Ihid. 


TiiK  Crisis  ix  tiif  HvKr  XAniTiiA  Tradk. 

Nearly  all  the  railway  companies  in  Knssia  are  using 
naphtha  a.s  u  fuel  insteail  of  wood  or  coal,  but  as  its  price 
has  gone  up  very  rapidly  through  the  How  becoming  less 
daily  the  naithtba  o^niers  are  afraid  that  the  su]iply  will 
tenninate  altogether.  The  (iovernnient  were  askecl  to  send 
competent  engineers  to  Kaku  to  inspect  the  mines,  and  to 
ascertain  how  long  the  naphtha  will  flow.  Accordingly,  a 
civil  engineer  (Mr.  Koushin)  inspected  the  mines,  and  he 
hiis  sent  a  report  to  the  Government  advising  them  to  find 
new  fields  of  naphtha,  as  the  naphtha  from  the  Halahavosa- 
boiivshinsky  mines  will  cveiitiially  cease  altogether. — 
Ironmnngrr. 


TiiE  SrppLT  OF  BrssiAX  PETnoLErM. 

The  statement  that  the  oil  wells  in  the  l?aku  district  of 
the  Caspian  section  of  liussia  are  showing  symptoms  of 
exhaustion  is  a  matter  of  considerable  importance  to  all 
dealers  in  and  users  of  that  class  of  oil  and  its  products. 
In  Kurope — at  all  events  in  Western  Kurope — the  Russian 
oil  ha.s  never  been  in  really  serious  competition  with  the 
American  article,  but  in  the  Levant,  in  Asia  Minor,  and  in 
India  the  Knssian  oil  lias  ma<le  great  strides,  and  has 
secured  a  strong  footing  in  successful  competition  witli 
American  petroleum.  The  general  progress  of  the  Kussiau 
oil  is  shown  by  the  following  tigures,  which  gi\'e  the  pro- 
duction and  export  in  pouds,  each  pond  being  a  fraction 
over  36  lb.  in  weight  :t- 


Year*. 

Production. 

Export. 

18M 

8ii,oo«.oon 

64,fiS.5.+29 

1885 

115,00O.fl(K) 

«,S,fi01..110 

1886 

ii3.oo«,ono 

72,84(1,1  M 

isi*: 

l.'il.fHKl.OOII 

7i>,t%,f::t 

IWW 

]Co,000/WO 

117,821,020 

In  India  the  Ru.ssian  oil  is  sold  at  rather  lower  prices 
than  the  .\merican,  and  being  packed  in  the  same  way  (in 
eases  of  two  4-gallon  tins)  has  madi'  rapid  progress,  as  is 
demonstrateil  by  the  following  figures,  which  represent 
miliions  of  gallons  : — 


Tears. 

American  Oil. 

Russinn  Oil. 

1880 

'A 

1883 

12i 

.. 

1881 

2G 

.. 

1883 

211 

,. 

I88e 

2V 

« 

1887 

25 

(i 

1888 

20 

17J 

During  the  first  half  of  this  year,  however,  the  exports  of 
.Vnierican  oil  to  India  seem  to  lun'e  increased  grcatlv,  the 
total  for  the  six  niontlis  being  over  20,000,000  gallons  from 
tlie  port  of  New  Vork  alone,  (ieiicially  speaking,  indeed, 
the  exports  of  Ameriean  oil  have  increased  this  year,  as  is 
shown  by  the  subjoined  figures,  which  relate  to  New  Vork 
only,  and  are  for  the  period  from  January  I  to  July  23, 
18H9  :— 

Refined  Oil. 


Dostinntion. 


1889. 


1988. 


EuRland 

Germany 

Sweden  and  Norway 

Denmark 

llelgium 

Uolland 

Mediterranean 

India 

China  and  Japan 

Philippines,  Punda  Islands,  and 
Straits 

Africa. 

Australa,sia  and  Oceania 

Sontli  .\merica 

Rest  of  America 

Totals 


Gallons. 

23.000,18(1 

39.188,246 

1,962,866 

889,216 

11,. 506,073 

20,260,737 

1,627,0.30 

20,281.021 

26,6.32,460 

26,729,540 
.3,627,552 
4..561,007 

11,305,262 
5,176,269 


190.648,115 


Gallons. 

21.826,038 

44,087,278 

1,527,545 

1,570,832 

16,844,349 

10,972,468 

1,971,080 

16,791,490 

18,331,420 

15,569,410 
2,015,803 
5,299,816 
9,347,676 
6,153,902 


172,308,112 


Cnide  Oil. 


Destination, 


France  

Germany 

H#3t  of  Europe.... 

Cuba 

Mexico 

Totals 


1889. 


1888. 


Gallons. 

li;,114,678 

Gallons. 
11,306,719 

1,288,003 

817,022 

2,807.513 

7,862,309 

1,769,529 

1,741,949 

2,280,0  4 1 

•• 

24,620,367 

21,727,999 

In   addition   to   this   total  about  85,000,000  gallons    were 
exporte<l  from  Boston,  Philadelphia,  Haltimore,  and  Perth 
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Amboy,  so  that  the  aggregate  exports  of  American  oil  have 
increased  by  over  13  per  cent.,  comparatively,  (luring  the 
period  indicated.  If  it  is  true  that  the  llussian  .■;iii)plies  are 
decreasing,  it  follows  that  the  American  oils  will  he  used  all 
over  the  work!  in  larger  quantities  than  before.  The  em- 
ployment of  tank  steamers  is  advantageous  for  the  American 
shippers,  and  that  system  can  probably  be  used  more 
economically  and  more  largely  by  the  Americans  than  by 
the  exporters  of  the  Batoum  district. — Ibid. 

The  Russian  Petroleum  Supply. 

According  to  the  Baku  correspondent  of  the  Chemiker 
Zeituny  a  crisis  in  the  Russian  petroleum  industry  is 
rapidly  approaching,  owing  to  the  exhaustion  of  the  springs 
on  .the  Caspian  shore.  At  the  present  moment,  says  the 
correspondent,  the  springs  are  drying  up  with  alarming 
rapidity,  and  the  new  borings  yield  very  little  indeed. 
Nearly  all  the  refineries  in  Baku,  including  the  large  works 
of  the"  firm  of  Xobel,  are  suffering  greatly  from  the  want  of 
raw  material,  the  price  of  which  has  quiutnpled  within  a 
short  time.  Occasionally  the  new  borings  tap  a  fresh 
supply,  but  all  these  fresh  springs  dry  up  after  one  or  two 
days. "  Messrs.  Nobel  have  ha<l  to  turn  to  Bibieibat,  a  place 
considerably  remo\ed  from  their  ^vorks,  liut  where  the  oil  is 
still  running  freely,  for  the  requisite  supply,  and  the  repre- 
sentative of  the'  Rothschild  interest  at  Baku  has  been 
suddenly  called  away  to  headquarters  in  Paris  to  discuss 
the  situation.  Besides  the  Baku  regiou  petroleum  springs 
are  found  all  through  the  Caucasus,  but  they  have  never 
been  properly  surveyed,  and  a  cessation  of  the  supply  at 
the  headquarters  of  the  industry  would  be  little  short  of  a 
disaster  to  the  whole  of  the  Rusaiau  empire. — Chemist  and 
Druggist, 

The  Candle  Trade  in  .Tapax. 

A  Shanghai  correspondent  says  that  notwithstanding  the 
increasing  consumption  of  American  petroleum  in  Japan  the 
demand  for  stearin  candles  has  improved  considerably  in 
that  country  since  the  year  1885,  and  during  the  past  year 
290,331  catties  were  imported,  valued  at  44,000  yen.  The 
candles  imported  at  present  into  .Japan  are  mostly  fibtained 
from  France  and  Holland,  Great  Britain's  share  of  the  trade 
being  comparatively  unimportant.  They  are  nearly  always 
white,  and  vary  in  length  from  seven  to  nine  inches.  The 
weight  of  the  packets  is  also  various,  although  12-oimce 
packets  seem  to  meet  -with  most  demand,  and  the  candles 
are  invariably  packed  in  wooden  cases  containing  25  packets 
of  six  candles  each.  In  order  to  protect  the  native 
manufacturers  the  Japanese  Government  imposes  a  duty  of 
nearly  J  yen  per  picul  on  all  foreign  candles. — Ironmonger. 


BOARV   OF  TRADE  RETURNS. 
Summary  of  Imports. 


Metals 

Chemicals,    dyestidls,    and     tannins 
materials 

Oils 

Raw    materials    for    non-textile    in- 
dustries  

Total  value  of  all  imports 


Month  ended  31st  July, 


1888. 


£ 
1,865,031 


511,412 
491,422 

3,731,094 


30,706,412 


1889. 


£ 
1,333,048 


643,376 
793,659 

6,009,843 


Summary  of  Exports. 


Month  ended  31st  July. 


1889. 


Metals  (other  than  machinery) 

£ 
3,329,541 

£ 
8,303,409 

Chemicals  and  medicines 

552,935 

612,575 

2,514,673 

2,751,161 

Total  value  ol  all  exports 

20,762,178 

22,050,.379 

Imports  op  Metals  for  Month  ended  31st  July. 


Articles. 

Quantities. 

Values. 

1888. 

1889. 

1888. 

1889. 

Copper : — 
Ore Tons 

Regulus  and  pro. 
cipitate   „ 

Uu\vronght , 

Iron  and  steel  :— 
Iron  ore „ 

Bar,  bolt,  &c.  ... 

Steel,  unwrouRht      „ 

Lead,  pig  and  sheet      „ 

15,721 

11,164 
3,536 

345,992 

14,655 

619 

9,616 

58,912 

22,125 

22,133 

3,640 

14,276 

11,886 
1,787 

322,631 

10,254 

2,176 

13,283 

60,810 

195,950 

54,795 

5,379 

£ 
136,692 

404,495 
275,177 

231,923 
140,824 

5,765 
129,591 
102,732 

2,196 
107,928 
62,157 
266,554 

£ 

87,630 

312,492 
81,051 

236,240 
100,381 

16,420 
169,624 

99,832 

20,096 
246,931 

95,559 
367,892 

Quicksilver Lb. 

Tiu Cwt. 

Zinc Tons 

Other  articles 

Total  value  of  metals 

■• 

•• 

1,865,034 

1,833,048 

Imports  op  Chemicals  and  Dyestupfs  for  Month 
ENDED  31sT  July. 


35,873,247 


Articles. 

Quantities. 

Values. 

1888. 

1889. 

1888. 

1889. 

Alkali Cwt. 

6,243 

3,895 

£ 
6,242 

£ 

2,946 

Bark   (tor  tanners 
and  dyers) „ 

47,598 

80,266 

25,4*1 

4.3,742 

Brimstone „ 

60,890 

76,946 

13,851 

15,882 

Chemicals V.alue  £ 

., 

.. 

100,918 

132,349 

Cochineal   Cwt. 

152 

690 

917 

4,.503 

Cutch  and  gambler  Tons 

1,496 

2,265 

35,600 

64.221 

Dyes  (coal  tar)  :— 
Aniline Value  £ 

, , 

, . 

22,116 

23,127 

Alizarine 

., 

.. 

20,802 

26,631) 

Other  

.. 

.. 

962 

1,132 

Indigo   Cwt. 

1,975 

2,871 

31,687 

4.3,812 

Madder , 

2,101 

1,226 

2,082 

1,609 

Nitrate  of  soda , 

112,020 

198,800 

49,049 

88,011 

Nitrate  of  potash  .      „ 

18,809 

24,267 

16,217 

21,653 

Valonia Tons 

2,678 

2,6!!9 

37,104 
148,422 

.39,176 

Other  articles. . .  Value  £ 

1»4,6S1 

Total  value  of  chemicals 

•  • 

•• 

611,412 

643,376 
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ImpOBTS  of  Oiifi  FOit  Month  esdkd  iJIst  Jvi.v. 


.\rtielcs. 

Quantities. 

Value*. 

1888. 

1880. 

1888. 

1889. 

Coco&iuit 

..  Cwt. 

2,713 

25,398 

e 

2,9S2 

e 

Sl.lOt 

Olive 

..  Tuns 

S86 

3,323 

22,301 

110,388 

I'aliu 

.  Cwt. 

78J»7 

103,789 

72.778 

104,205 

Potroloum 

.  Gall. 

8.703,755 

10,640,235 

204,488 

250,->!13 

Seed  or  all  kinds 

..  Tons 

714 

1.181 

17,854 

28.481 

Truin,  Ao 

..  Tuns 
..  Cwt. 

1,48C 
71,248 

2,364 
95,088 

28.776 
94,484 

45.801 

Tnr)>cnt  ino 

143,3-24 

Other  oil 

Value  £ 

47.759 

73,003 

Total  value  of  oils . 


491,422 


798,559 


Imi-orts  of  U.vw  M\tkriai,s  for  Non-Textile 
Indubtries. 


Articles. 

Quantities. 

Values. 

1888. 

1889. 

1888. 

1889. 

Bark,  Peruvian  . .    Cwt. 

14,072 

8,009 

£ 
41,747 

£ 

27,783 

Bristleil LI). 

245,3l« 
12,119 

393,3M 
14,171 

31,159 
117,363 

(i3,(XI2 

Caoutchouc Cwt. 

131,883 

Gum  :— 
Arabic 

0,853 

7,013 

21.338 

22,488 

Lac,  fto 

8,157 

4,319 

19,891 

13,417 

Gutta-percha , 

1,015 

3,773 

7,li23 

47,631 

Hides,  raw:— 
Dry „ 

42.490 

52,981 

135,317 

153,753 

Wet „ 

41,749 
1,222 

75,871 
1,198 

93,495 
58,424 

175,486 

56,7.34 

Munures  — 
Guano Tons 

119 
3,009 

-       2,587 
2,541 

3,1  SS 
14,343 

15,781 

Bones... 

12,284 

30.532 
4,226 

18,789 
3,621 

37,801 
47339 

21,911 

Rsf^s    and     paper    ma- 
terials :— 
Linen  rsKs Tons 

38,401 

Esparto,  4c 

23.011 

14,306 

108,579 

70,297 

Pulp  of  wood  . . 

8,636 

9,457 

54,742 

56,839 

Rosin Cwt. 

158,496 

115,027 

31,020 

26,863 

Tallow  and  stearin     „ 

112,822 

145,893 

131,093 

186,232 

Tar Barrels 

21,700 

15,477 

10,411 

9,2l!i; 

Wood  and  timber:— 
Ilewn Loads 

221,430 

274,052 

503,624 

688,533 

Sawn,  Ac 

724,773 

921,956 

1,601,774 

2,211,998 

Staves 

11,217 

21,0(!2 

46,707 

70,322 

Mahogany Tons 

4,327 

2,80-1 

35,123 

24,752 

Other  articles. . . . Yalue £ 

^ 

078.287 

886.277 

Total  value  of  raw") 
materials  tor  nou-  > 
textile  industries.  J 

•• 

3,731,094 

6,009,843 

Besides  the  above,  druKS  to  the  value  of  64,2622.  were  imported 
during  the  month,  as  against  62,6662.  in  July  1888. 


KxroRTs  OF  Mctai.s  othku  than  Maliiineuy  X'OE 
Month  knoed  3Ut  July. 


Articlca. 

Quantities. 

Taluea. 

1888. 

1889. 

18!8. 

1889. 

Brass 

Cwt. 

6,401 

9,907 

£ 

32,103 

£ 

42,369 

Copper  :— 
Unwrought  — 

„ 

100,.390 

72,416 

399,611 

168,.331 

Wrought 

7,383 

30  283 

.15,462 

79,189 

Miied  mclal ... 

.. 

9,438 

33,8.30 

.33,180 

80,616 

Hardware Value  £ 

•■ 

•• 

270,017 

230,093 

Iron  and  steel:— 
Pig  iron 

Tons 

100,546 

110,226 

210,802 

250,305 

B:ir, angle,  Ac... 

25|261 

19.363 

lt<),051 

126,161 

K'lilroad 

76,329 

85.317 

351.1107 

■107,51)7 

Wire 

5,388 

4.298 

73,.';  58 

03,476 

Hoop  and  sheets. 

3.5,881 

33,813 

312,122 

339,722 

Tin  plates 

36,837 

31,844 

507.309 

41.3,053 

Cast  and  wrouglU 

37,k!9 

40,865 

■103,681 

475,263 

Old 

16,821 

13,974 

•16.686 

39,384 

Steel 

14,663 

11, WO 

1.36,339 

134,885 

Other  kinds 

1,725 

1,.325 

51,977 

48,482 

Leud 

t,229 

4,130 

37,843 

58,717 

Plated  wares ...   Value  £ 

•• 

31,750 

35,7.36 

Telegraphic  wires 

.. 

■■ 

21,571 

32,909 

Tin 

Cwt. 

12,571 

11,788 

56,732 

53,112 

alue£ 

sports 
r  than 

15,271 

17,373 

10,632 
140,458 

12,860 

Other  articles  . .  1 

187,090 

Total  value  of  e 
of  metals  othe 

}•■ 

■• 

3,329,541 

3.303,409 

Exports  of  Drugs  and  Chemicals  for  Month  enoed 
31st  July. 


Articles. 

Quantities. 

Value. 

1888. 

1889. 

1888. 

1889. 

Alkali Cwt. 

458,.390 
116,639 

.389,222 
126,848 

£ 

119,578 

45,366 

£ 
104,831 

Bleaching  materials    „ 

46,218 

Chemical  manure  Value  £ 

125,019 

142,243 

Medicines 

•• 

65,716 

77,059 

Other  articles 

196,666 

211,622 

Total  value  of  chemi-") 
cals  exported i 

552,9.35 

612,575 
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Exports  of  Miscellaneous  Artici.es  for  Month  ended    SIst  July, 


Articles. 


Quantities. 


1889. 


Value. 


1889. 


Ammunition ; — 
Gunpowder Lb. 

Other  kinds Value  £ 

Candles Cwt. 

Caoutchouc Value  £ 

Cement Tons 

Earthenware Value  £ 

Stoneware „ 

Glass:— 
Plate Sq.  Pt. 

Flint Cwt. 

Bottles 

Other  kinds , 

Leather : — 
Uuwrought , 

Wrought Value  £ 

Seed  oil Tons 

Floor  cloth Sq.  Yds. 

Painters'  materials Value  £ 

Paper  of  all  kinds Cwt. 

Rngs Tons 

Soap Cwt, 

Total  value  of  exports  of  miscellaneous  I 
a  rticles > 


l,t79.70O 


890,690 


368,093 
10,7i9 
69,419 
18,883 

I^-IOD 

5,353 
1,46.5,500 

85,120 

5,161 

37,493 


957,000 


1,158,800 


62,533 


276,665 
10,388 
87,941 
18,077 

11,051 

4,881 
1,435,600 

80,281 
1,406 
46,977 


£ 
36,913 

113,084 
15,842 
96,433 
87,723 

165,096 
8,505 

22,303 
22,360 
31,408 
15,179 

122,410 
31,133 

108,387 
66,230 

115,712 

146,200 
38,836 
35,773 


£ 

21,019 

76,361 
20,161 
100,916 
121,763 
180,281 
19,281 

18,231 
21,344 
43,125 
12,742 

106,969 
31,749 

108,091 
71,674 

139,633 

147,129 
32,946 
41,863 


2,514,673 


2,751,161 


TWENTY-FIFTH  ANNUAL  REPOIiT  OF  ALKALI,  Sec.  WOItKS  BY  THE  CHIEF  INSPECTOK. 
PROCEEDINGS  DUPING  THE  YE  Alt  18SS  PRESENTED  TO  THE  LOCAL  GOVERNMENT 
BOARD  AND  TO  THE  SECRETARY  FOR  SCOTLAND,     llrf.     1889. 

The  number  of  Tvorks  in  Enplane!  and  Ireland  registered  under  the  Act  at  the  close  of  1888  was  926.  In  Scotland 
there  were  131,  making  a  total  of  1,057  in  the  United  Kingdom.  The  number  of  works  iu  1887  was  1,066,  showing 
a  diminution  of  nine  on  the  whole  year. 

Tlie  following  tables  show  the  relati\c  distribution  of  the  various  works  as  regards  locality  and  also  with  reference  to 
the  various  processes  carried  on  in  them  :  — 

Number  of  Registered  Works. 


•o 

i 

Dist.    II.— North   of 
England. 

Dist.  III.— Cheshire, 
N.  Wales,  and  part 
of  Lancashire, 

3 
si 

Dist.  IV.— East  Lan- 
cashire and  York- 
shire, 

Dist.  V.-South  Mid- 
land. 

Dist.    VI.  —  South  - 
West   of   England 
and  South  Wales. 

n 

en 

1-1 
fa 

|| 

n 

as 

Total. 

1. 

n 

1888. 

1887. 

1886. 

Alkali  works 

Other  works 

2 

42 

19 

85 

15 
103 

18 
12 

38 
133 

10               7 
125           125 

1 

87 

9 
96 

119 

807 

116 

811 

118 
792 

Total 

44             101 

1 

118 

30 

170           135           132 

! 

88 

103 

920 

927 

910 
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Table  op  Skparate  Processes  under  Inspection. 


■e 


.a 
a 


a 


J1 

h 

MS 


.nil 

Q 


*.2 


^11 


P:^'.? 


"2 


(5" 


Tout. 


Alkmli 

U^drorlilorir  arid  (cylinder) 

Copiwr  (wot  process) 

Cotton  carttonbiiiifc  (nikali) 

Sulphuric  acid 

Chomti'al  manure 

Gas  liquor 

Nitr'c  acid 

Sulphate  and  muriato  of  ammonia 
Chlorine  and  blenching  powder  .. 

Salt 

Cement 

Total 


11 
17 


11 


25 

34 

2 

2 

32 
9 
7 

13 


1« 


21 
14 
S 
6 
23 
17 
S3 
1 


141 


155 


18 
3 
1 
1 
7 

20 
1 


13 

IS 
3 
8 
43 
26 
17 
40 
51 
7 


234 


28 
43 
5 
21 
68 
3 
4 
7 


42 
40 


4 

8 

5 

35 

1 


IfiO 


29 
45 

14 

»i 

1 

13 


14? 


CO 

2» 

19 

8 

221 

230 

28 

91 

320 

61 

77 


1,241 


21 
7 
22 1 
212 
21! 
!K) 
311 
58 
78 
9t 


1.245 


It  will  be  noticed  that  the  number  of  works  remain.s 
almost  unchanged,  but  there  appears  to  be  a  jreneral 
tendency  for  the  larger  works  to  increase  in  size  and  for 
the  smaller  ones  to  be  gnidually  extinfruished. 

The  total  number  of  visits  paid  by  the  various  inspectors 
was  .5,101,  and  the  number  of  tests  taken  4,212.  There 
were  nine  prosecutions  undertaken  under  the  Act,  in  the 
majority  of  instances  for  non-registration. 

Various  tables  of  statistics  are  given  relating  to  the 
amounts  of  substances  used  and  of  those  manufactured, 
from  which  the  following  details  are  extracted  : — 

There  were  618,582  tons  of  salt  decomposed  in  the 
Leblanc  process,  of  which  123,887  tons  were  taken  in 
District  II.,  146,640  in  District  III.,  and  229,360  in  sub- 
district  Widiies.  There  were,  in  addition,  37,370  tons  con- 
sumed in  Scotland,  giving  thus  a  total  of  655,902  for  the 
Fnited  Kingdom.  Allowing  10  per  cent.,  however,  for 
stoppages,  repairs,  &c.,  the  above  figures  become  590,312 
tons  of  salt  employed.  IJesidcs  this,  the  copper  extraction 
works  took  for  their  own  requirements  56,750  tons  of  salt, 
and  there  were  in  addition  212,181  tons  of  .salt  decomposed 
in  the  ammonia-soda  process,  showing  a  grand  total  of 
859,243  tons  of  salt  consumed  in  1888. 

The  total  amount  of  salt  manufactured  was  2,039,867  tons, 
of  which  Cheshire  contributed  1,505,667  tons  and  Stafford- 
shire 6,500. 

The  total  quantity  of  brimstone  burned  was  only  17,975 
tons,  whilst  the  consumption  of  pyrites  approximated  very 
closely  to  600,000  tons. 

The  amount  of  ammonia  produced  was  equivalent  to 
122,785  tons  of  sulphate  of  ammonia,  and  this,  at  12/.  per 
ton,  corresponds  to  a  value  of  1,473,420/.  This  amount  of 
antmonia  was  obtained  from  the  following  sources,  and  was 
at  one  time  entirely  wasted  : — 

Amount  op  Sulphate  of  Ammonia  produced  in  thk 
United  Kingdom. 


— 

1888. 

1887. 

1886. 

Tons. 
92,896 

5.2.S() 
22.072 

2,537 

122,785 

Tons. 
85,022 

5,098 
21,lei8 

2,678 

113,896 

Ton,s. 

82,480 
3,950 
18  080 

Coke  and  carbonising  works 

Total 

106,610 

(Jne  of  the  most  imiM)rtant  advances  made  in  the  Leblanc 
process  has  been  that  of  the  recovery  of  sulphur  from  alkali 
waste  by  Chance's  process.  The  alkali  waste  contains  fiom 
11  to  15  per  cent,  of  sulphur,  and  some  750,000  tons  of  it 
are  produced  annually,  containing  about  100,000  tons  of 
sulphur.  I{\-  this  process  about  90  per  cent,  of  the  total 
sulphur  present  in  the  waste  is  recovered  as  sulphuretted 
hydrogen,  and  of  this  from  80  to  85  per  cent,  of  sulphur 
can  be  obtained  iti  thi'  solid  form,  or  from  98  to  99  per 
eint.  as  sulphuric  acid.  It  seems  likely,  further,  that  as 
the  knowledge  and  skill  with  which  the  process  is  manipu- 
lated increases,  so  a  still  greater  percentage  of  the  sulphur 
may  be  recovered.  Another  process  to  which  reference  is 
made  is  that  of  Gossage,  of  Widnes.  In  this  process  sul- 
phate of  soda,  mixed  with  about  30  per  cent,  of  salt,  is 
heated  with  slack,  and  thus  reduced  to  the  sulphide.  The 
mass  is  lixiviated  with  water,  and  carbon  dioxide  gas  is 
passed  iu  with  the  evolution  of  sulphuretted  hydrogen  gas, 
which  is  employed  in  the  inainifacture  of  more  sulphuric 
acid,  and  with  the  formation  and  precipitation  of  bicarbonate 
of  soda  from  the  solution.  .Salt  is  mixed  with  the  sulphate 
both  because  it  increases  the  fusibility  of  the  mixture,  and 
also  because  it  lessens  the  action  of  "the  sulphide  on  the 
ordinary  black-ash  furiuice  which  it  is  probable  will  be 
u.sed. 

Various  methods  for  dealing  with  sulphuretted  hydrogen 
gas  have  been  proimsed  at  differeiit  times,  such  as  burning 
in  a  special  fire,  burning  to  form  sulphuric  acid,  burning  in 
a  Claus  kiln,  with  the  formation  of  sulphur,  or  absorbing 
with  hydrated  peroxide  of  iron.  The  more  usual  methods 
are  modifications  of  the  last  of  three  plans. 

The  oxide  of  iron  emjiloyed  is  usually  either  dry  or  in  a 
slightly  damp  condition,  but  Mr.  G.  K.  Davis  has  used  it 
suspended  iu  water  which  seems  to  answer  well,  but  a  steam 
jet  must  then  be  employed  to  force  the  gases  onward. 

Very  full  tables  are  given  of  the  works  which  make 
amnuinium  sulphate,  and  of  the  arrangements  which  they 
adopt  for  preventing  the  escape  of  sul|)hurctted  hydrogen 
during  the  manufacture.  The  greatest  amount  made  in  the 
24  hours  was  40  cwt.  and  the  least  Ij  cwt.  The  superficial 
area  of  the  purifier  varied  from  as  much  as  532  sq.  ft.  to 
4J  sq.  ft.  The  depth  of  the  oxide  varied  from  5',  ft.  to  half  a 
foot  in  depth.  The  number  of  cubi<;  feet  of  oxide  per  <!wt. 
of  salt  produced  iu  24  hours  varie^l  from  200  in  the  highest 
to   1  in  the  lowest  case.    The  oxide  was  found  to  reuniin 
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active  from  180  days  in  one  works  to  only  2  days  in  another 
plant.  In  some  places  it  is  only  removed  four  times  in  the 
year,  tliouffli  in  these  cases  the  process  is  worked  only 
intermittently.  The  oxide  is  re-vivitied  either  in  situ  or  by 
being  turned'  out  and  exposed  to  the  air.  Very  varied  forms 
of  apparatus  are  used  for  condensing  the  steam  from  the 
sulphuretted  hydrogen  gas,  water  or  air  cooled  pipes  or  coke 
towers  being  on  the  whole  the  most  suitable.  A  prominent 
feature  in  the  report  is  the  series  of  analyses  of  chimney 
gases  given  when  smoky,  slightly  smoky,  and  clear.  It  had 
been  stated,  and  even  pleaded  in  a  court  of  law,  that  if  the 
gases  were  clear,  that  then  probably  carbon  monoxide  gas 
would  be  present,  and  hence  that  the  presence  of  the 
black  coal  smoke  was  by  no  means  an  mnnitigatcd  evil, 
inasmuch  as  none  of  the  former  poisonous  gas  would  then 
be  present.  As  was  to  be  expected,  it  is  shown  that  in  no 
single  case,  out  of  some  50  analyses  made  of  the  products 
of  combustion  from  both  hand-fired  furnaces  and  mechanical 
stokers,  was  there  a  trace  of  carbon  monoxide  present  where 
the  gases  were  completely  clear,  whilst  where  there  was 
black  smoke  as  much  as  3-25  per  cent.  CO  was  on  one 
occasion  found.  Comparing  the  general  results  obtained 
with  solid  and  gaseous  fuel,  attention  is  drawn  to  the  much 
more  favourable  results  obtained  with  the  latter,  and  points 
out  how  much  easier  it  is  to  exactly  regulate  the  supply  of 
air,  so  that  there  shall  not  be  an  excess  of  oxygen,  and 
hence  also  of  nitrogen,  on  the  one  hand,  nor  unburnt  carbon 
on  the  other.  Other  advantages  are  that  the  gas  burns 
(juietly  and  regularly  without  waste  of  any  kind,  and  that 
there  is  no  smoke  or  soot,  and,  further,  owing  to  the  more 
equal  distribution  of  the  heat,  the  action  on  the  metal  boilers 
is  much  reduced.  In  this  connexion  is  mentioned  Mond's 
process  for  obtaining  the  ammonia  produced  in  carbonising 
the  coal,  and  which  by  (jtlier  methods  is  lost,  and  the 
amount  thus  obtained  averages  about  66  lb.  of  sulphate  per 
ton  of  slack  carbonised. 

After  the  report  of  the  chief  inspector  come  the  separate 
reports  of  each  district  inspector,  and  the  chief  features  in 
these  are  given  briefly.  lu  all  cases  statements  are  given 
as  to  the  number  of  works  under  inspection,  and  of  the 
various  processes  therein  carried  on,  average  analyses  of 
chamber  exit  gases,  chimney  gases,  &c.,  and  of  the  various 
impro\cments  effected  in  the  plant  at  different  works. 

In  District  No.  1  (Ireland)  there  are  44  works,  only  two 
of  which  are  alkali  :  the  number  of  separate  manufacturing 
processes  carried  on  being  59.  During  the  year  7,446  tons 
salt  were  decomposed,  2,832  tons  bleaching  powder  pro- 
duced, 22,700  tons  pyrites,  and  180  tons  brimstone  burned, 
43,200  tons  chemical  manure,  2,508  tons  sulphate  of 
ammonia,  and  9,700  tons  salt  manufactured. 

In  District  Xo.  2  (North  of  England)  the  inspector  re- 
ports that  the  average  total  acidity  of  manure  gases  at  the 
exit  was  0-124,  the  average  of  the  three  preceding  years 
being  0-160.  In  the  Widuess  sub-district  30  works  were 
registered,  18  of  these  being  alkali.  During  the  year  there 
were  149,000  tons  of  pyrites  burnt,  229,360  tons  of  salt 
converted  into  salt-cake,  and  203,000  tons  used  in  the  wet 
copper  extraction  Avorks,  and  72,930  tons  of  bleaching 
powder  manufactured  (including  potassium  chlorate). 
Attention  is  drawn  to  a  valuable  impro\emeut  in  the 
Weldon  plant,  whereby  the  acid  liquors  are  completely 
neutralised  in  the  stills  themselves  by  the  addition  of  more 
Weldon  mud.  Hence  the  special  neutralising  well  is  no 
longer  necessarj-,  and  besides  the  saving  of  the  limestone 
therein  employed,  the  amount  of  the  base  in  the  nuid  is 
reduced  so  that  a  ton  of  bleaching  powder  can  be  made 
from  about  45  cwt.  of  salt  instead  of  rec]uiriug  about 
50  cwt.  In  most  of  the  works  no  bleaching  powder 
chamber  is  now  opened  if  it  contains  more  tliau  5  gi'ains 
of  chlorine  per  cubic  foot  of  its  atmosphere. 

I'sually  not  more  than  half  this  amount  is  present.  For 
the  purpose  of  absorbing  the  residual  chlorine  Brock  and 
Minton's  lime-sprinkling  machine  has  been  found  very 
efficacious,  and  at  the  works  of  the  patentees  some  200  tons 
of  bleach  ha\c  been  obtained  by  its  means  from  lime  injected 
into  the  finishcil  chambers.  Some  new  methods  for  obtain- 
ing chlorine  direct  from  hydrochloric  acid  by  the  action  of 
this  latter  on   nitric  acid  are  given.     The  nitrous  oxides 


simultaneously  produced  are  recovered,  and   re-converted 
into  nitric  acid,  and  this  is  again  decomposed  as  before. 

In  District  No.  4  (Kast  Lancashire  and  Yorkshire)  the 
lime-dusting  machine  has  also  been  used  with  beneticial 
results,  both  as  to  the  increase  in  the  manufacture,  and  as 
to  the  dimimition  of  nuisance  in  packing.  The  average 
test  for  the  chamber  exits  for  1888  was  1*04  grains  SO3  per 
cubic  foot  as  compared  with  1-14  in  1887.  For  the  iirst 
time  the  average  escape  from  vitriol  works,  other  than 
alkali  works,  has  been  less  than  in  the  alkali  works  them- 
selves, being  1-01  grains  SO3  per  cubic  foot,  the  average 
escape  from  the  latter  l>eing  1  -  07  grains  SO3  per  cubic  foot. 
Some  results  are  given  as  to  the  behaviour  of  the  Claus 
kiln  in  the  works  using  it.  Experience  has  shown  that  both 
SHa  and  SOo  leave  the  sulphur  depositing  chamber  in 
greater  or  lesser  quantity,  and  that  to  remove  the  latter  an 
alkaline  wash  tower  should  be  emploj-ed,  and  for  the  former 
a  tinal  catch  purifier.  More  .SH.,  than  SO,  is  usually 
present  in  the  escape,  thus  an  actual  example  shows : — 
Total  S  =  3-25  grains  per  cubic  foot,  S  as  SO.,  found 
=  0-13  grains,  .S  as  SH.,  by  difference  =?  .'5-12  grains  per 
cubic  foot.  Some  100  tons  of  sulphur  were  recovered 
during  the  year  in  this  "way. 

In  District  No.  6  (South-West  of  England  and  South 
Wales)  132  works  with  160  separate  processes  under 
inspection  were  registered.  There  are  42  works  where 
sulphiu-ic  acid  is  man'.ifactured.  •  The  sources  of  sulphur 
are  various,  pyrites  (Spanish,  Norwegian,  and  Cornish), 
copperas,  sul|ihuretted  hvdrogen,  and  brimstone  having 
been  all  emjibiyed.  The  largest  source  was  pyrites,  but 
7,626  tons  of  brimstone  were  bm-nf.  In  one  works  where 
there  was  considerable  difficulty  in  disposing  of  the  gas 
liquor,  a  plant  capable  of  turning  out  50  tons  of  sulphate 
of  ammonia  per  annum  was  put  up  for  less  than  100/.  A 
coke  scrubber  was  used  for  the  condensation  of  the  steam, 
and  the  ]iuritier  was  a  heap  of  oxide  of  iron,  below  which 
the  SHowas  introduced  b_v  an  ordinary  iron  pipe  terminating 
in  four  channels  of  loosely  arranged  bricks.  This  very 
simple  form  of  purifier  seems  to  \\ork  well  and  has  been 
generally  adopted  in  other  works. 

In  Sub-district  No.  7  (Eastern  Coimties)  the  average 
chamber  exit  escape  for  1888  was  1  -55  grains  SO3  per  cubic 
foot,  the  average  in  1S87  being  1  ■  97  grains  SO3  per  cubic  foot. 
In  one  works,  owing  to  insufficient  pound  space  and  also 
to  the  cost  of  the  water  recpiircd  for  condensmg  purposes, 
a  considerable  escape  was  found  to  exist.  To  meet  these 
requirements  the  following  form  of  condenser  was  devised. 
It  consists  of  an  outer  lead-lined  shallow  vessel,  11  ft.  6  in. 
by  6  ft.  3  in.  by  1  ft.  6  in.,  nearly  filled  with  water. 
Within  this  is  placed  a  wooden  chamber  10  ft.  6  in.  x  5  x  5 
in  which  the  water  is  at  the  same  level  as  in  the  outer 
vessel,  and  passing  through  the  axis  of  which  is  a  wooden 
shaft  carrying  paddles  in  two  sets,  the  one  set  being  attached 
trausversely  to  the  shaft,  the  other  set  longitudinally,  and 
both  plunging  beneath  the  surface  of  the  water.  The 
paddles  are  finther  kept  moistened  by  means  of  a  per- 
forated pipe  running  the  length  of  the  outer  vessel  through 
which  the  water  falls  in  a  shower  on  the  revolving  paddles 
below.  Bj-  suitable  divisions  the  gases  are  carried  through 
the  apparatus  in  definite  directions.  A  steam  jet  is  also 
inserted  in  the  inlet  pipe  and  has  been  found  to  be  a  very 
useful  adjunct  to  the  apparatus.  The  efficiency  of  this 
condenser  is  show  by  the  following  test  analyses  : — 

Total  aeiilitj-  of  Bases  entering  revolver  (1)  20-0  grains  at  SO3 

(3)  23-4       „         „ 

Total  acidity  of  gases  leaving  revolver  (1)    1-45      „         „ 

(2)    0-85      „ 

(Excellent  scale  plan  drawings,  for  which  the  report  itself 
must  be  consulted,  are  given.) 

A  separate  report  is  issued  foi"  Scotland,  The  number  of 
registered  works  was  131,  of  which  16  were  alkali  works, 
the  total  number  t)f  processes  carried  on  being  180,  thus 
showing  a  reduction  of  eight  works  ami  18  processes  as  com- 
pared with  the  similar  figures  for  1887.     The  number  of 
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visits  inniU-  \v«s  407,  mul  227  mmlysos  wore  ninile.  The 
ninoiiiils  of  matcriiil  ciiiplojed  luid  iiiiiiiiifui'tiiivd  wito  as 
follows  : — 

'g^H  jjy,^f  87,370  ill  nlkuli  works. 

I   7.7it  in  wi't  iMpiHi- works. 

'  '    Pyrites Ti.lK 

.Sulphur 3,S1,S2 

rBUach 1(1,300 

Clu'uiiciil  nitiaurc •K>,Ui>2 

C  9,829    fi-oni    cas 
I      litiuor. 
M;inut.H.t»rc.M  A.nmoniu.u  sulplinlc.  30.831  i   '."3U  iron  fur>,uTO 

PISI'S. 

I  22,072  from  slmlo 
^     works. 

Salt ID.UW 

-Nitric  acid 2,331 

The  average  esonjie  of  HCl  for  the  wliolo  of  ticotliuid  is 
0-088  frniins  IK'l  per  i-iiliio  fool  of  rliimiu'V  fjases,  us 
iipiiiist  0-0'J  frniins  in  ISH7.  Tlii'  wlioK'  of  tlu'  sulplmte  of 
aininoniu  is  profhu't-d  from  wliat  »t  one  time  Nverc  waste 
proihuts,  iiiid  tlie  value  of  the  material  thus  saved  to  the 
eouiitv  uniouiits  to  141,972/.,  takin-;  one  ton  of  sulphate  of 
aininoiiia  us  heinj;  worth  12/.  The  sulphuretted  hydrogen 
given  off  in  tlie  manufaetiire  of  the  sulphate  or  chloride  of 
ammonia  is  now  atisorhed  bv  hydnited  oxide  of  iron  in  Hi 
out  of  the  22  works  manufaeturin;!  these  artieles.  As  in 
last  year's  report,  so  in  this,  reference  is  made  to  the 
anonmlous  wortling  of  the  .\et  hy  virtue  of  wliieii  some 
works  come  under  inspection,  whilst  others,  to  the  full  as 
bad,  in  some  eases  worse,  do  not  come  under  its  provi- 
sions. It  is  again  proposed  not  to  schedule  the  processes 
to  be  inspected,  but  to  extend  inspection  over  the  noxious 
ga-ses  evolved  in  the  processes  of  uuinufacture.  It  would 
then  be  suHicient  to  draft  a  short  .\ct,  called  the  Xoxions 
(Jases  .'Vet,  in  which  it  would  be  sufficient  to  include  the 
following  substances  : — '*  The  acid  compounds  of  chlorine, 
fluorine,  sulphur,  and  nitrogen,  chlorine  and  metallic  fumes." 

— S.  G.  K. 


iWontI)Ip  ^Patent  iLi'sit, 

•  Tlie  dates  Riven  arc  the  dates  of  the  Official  Journals  in  which 
acceptances  of  the  Complete  Specitications  are  advertised.  Com- 
plcto  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  OtUce  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— GENERAL  PLANT.  APPARATUS,  a.nd 
MACHINERY. 

API'LICATIOXS. 

11,.'J50.  R.  C.  Carton,  C.  H.  (iarton,  and  W.  Lawrence. 
A]ipar.>tiis  for  evaporating,  heating,  or  cooling  li([uidK. 
.Inly  15. 

U,S.)2.  R.  C.  Garton,  C.  H.  Carton,  and  W.  Lawrence. 
.\pparatus  for  evaporating  or  distilling,  or  effecting  inter- 
change of  heat.     July  1  j. 

11,402.  K.  Ra/.in.  Hydro -centrifugal  apparatus  for 
wa.shing,  amalgamating,  and  separating  metallic  ores,  and 
for  washing  and  separating  other  bodies  of  iliflcrent 
densities.     July  16. 

11,466.  H.  H.  Chapman. — From  J.  Donaldson,  Australia. 
.\utomatic  attachment  for  indicating  pressures  and  levels 
of  fluids  and  liipiids  in  vessels.  Complete  .Specification. 
July  17. 

11,518.  A.  T.  Clarkscn  and  J.  15.  Spurge.  Duplex  and 
other  apparatus  for  regulating  the  flow  of  gases  under 
pressure.     July  18. 


Apparatus  for   separating  water 


11,600.  A.  G.   lirown. 
from  steam.     July  20. 

11,691.  K.  Hreadner.     Humiiliticrs.     July  21!. 

Il.SGj.  L.  Perkins.  Refrigerating  and  freezing  apparatus. 
July  25. 

11,925.  C.  A.  Rcnipen  and  E.  .Vndre.  Valves  for  regu- 
lating the  pressure  of  gas  anil  other  fluids.     July  26. 

12,206.  \V.  Tipjiing.  .Machines  for  "  distriieling,"  drying, 
and  calcining  substances  or  materials.     .Vugust  1. 

12,20".  W.  Tipping.  .Vpparatiis  for  moistening  atmo- 
si)here,  damping  materials  or  substances,  and  condensing 
vapours,  or  analogous  purposes.     .Vugust  I. 

12,410.  \V.  L.  Wise.— From  P.  R.  Hedlington,  (iiaiul 
Canary.  Apparatus  for  measuring  and  indicating  tempera- 
ture and  pressure.     August  6. 

12,473.  H.  H.  Whetstone.  Evaporating  or  distilling 
liipiids,  and  drying  or  desiccating  grain  or  other  sub.stanees. 
.Vugust  G. 

12,514.  .1.  Y.  .lohnson. — From  lia  Compagnie  Industrielle 
des  Procedes  Raoiil  Pictet,  France.  An  improved  mixture  for 
use  in  apparatus  for  producing  cold.  Complete  Specification. 
August  8. 

12,f):!6.  C.  W.  Cuy.  .Vpparatus  for  cvaiioration  and 
condensation.     August  10. 

12,681.  L.  Hill.  Ini[irovements  in  the  means  employed 
for  utilising  the  escaping  hot  gases  or  products  of  com- 
bustion for  heating  the  air  siiiiplied  to  the  furnaces  of  steam 
boilers.     August  12. 

12,716.  W.  Matthews  .iiid  J.  Yates.  Ajiparatiis  for 
humidifying  air,  pulverising  fluids,  and  other  similar 
pur|ioses.     August  12. 

12,789.  H.  H.  Lake. —  From  F.  dii  (.'losci,  France. 
.Vpparatus  for  extracting  soluble  from  insoluble  substances, 
anil  for  filtering  liquids.     August  12. 

12.834.  W.  (Jordon.  Gauges  for  indicating  the  level  of 
water  and  other  fluids  in  steam  generators  and  analogous 
vessels.     August  14. 

12.835.  W.  Cordon.  Ganges  for  indicating  the  pressure 
of  fluids.     August  14. 

12,871.  C.  H.  Roeekner,  F.  L.  Koeckner,  and  R.  L. 
Roeekuer.  Concentrating  liipiids,  and  burning  off  organic 
matter.     August  15. 

12,885.  M.Miller.    .Steam  or  air  superheater.    -Viigust  15. 

12,911.  J.  T.  Grittin.— From  J.  W.  Hatch,  United  States. 
Improvement  in  furnaces,  apparatus  to  be  used  therewith, 
and  in  utilising  solid  and  gaseous  fuel  therein.     August  15. 

12,973.  The  Waiter  Softening  Company,  Limited, 
E.  Easton,  and  H.  Carrod.  Apparatus  for  softening  and 
filtering  water  or  other  liipiids  nuder  pressure.     August  IG. 

12,809.  W.  Maxwell.     See  Class  XVI. 

CoMTLKTE  Specifications  Accepted.* 
1888. 

10,493.  T.  Slaiter.  Multiple  evaporating  apparatus. 
July  24. 

14,063.  J.  S.  Fairfax.  Metallic  vessels  for  containing  and 
supplying  fluids  under  pressure.     August  21, 

14,394.  W.  G.  Forster.  Furnaces,  &c.  for  heating  pots 
and  crucibles.     August  21. 

14,61G.  M.  Hecking.     Centrifugal  pumps.     July  24. 

15,491.  L.  Herpollet.  Pulverising,  dividing,  or  ga.sifyiug 
liipiids.     July  24. 

1889. 

8898.  W.  B.  Wright.     .See  Class  II. 

9204.  .1.  E.  Warren.     Ajiparatus  for  filtering.     August  14. 

10,423.  .1.  V.  Divis.  Hydrometers,  and  apparatus  eon- 
ni'Cted  therewith.     August  7. 

10,G86.  H.  J.  Haddan From  J.    P.  y    Rodeieda  ami  E. 

P.  y  Rodriguez.  Machinery  for  triturating  and  crushing 
substances.     August  7. 
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II.— FUEL,  GAS,  AND  LIGHT. 

Appucatioxs. 

11,432.  C.  McKenzie  Dowie  and  \.  L.  I5rig<;*-  Improve- 
ments in  apparatus  for  caiburutting  illumiuating  and  other 
gas.     Jul^-  17. 

11,456.  N.  Meiklejohn.  Improvements  in  anti-dips  for 
hydraulic  mains  employed  in  the  manufacture  of  gas. 
July  17. 

11,459.  J.  Dheyne,  Comte  de  Nydpriiuk,  and  F.  de  la 
Hault.  Jmiirovtd  apparatus  for  generating  gas  or  vapour 
from  combustible  liquids.     July  17. 

11.462.  J.  Gilligan  and  A.  Tilney.  Improvements  in 
apparatus  for  perfecting  combustion  and  preventing  smoke 
in  house  grates  and  other  open  fires.     July  17. 

11.463.  J.  G.  Forge  and  A.  Tiliuy.  Improved  methods 
of  heating  and  apparatus  therefor.     July  17. 

11,521.  J.  H.  Glew.  Improved  compound  or  admixture 
of  ingredients  for  the  production  of  lire-lighters.     July  18. 

11,530.  J.  Euwright.  Improvements  in  the  manufacture 
of  "water-gas  "  and  of  coal  gas.     July  19. 

11,610.  W.Hubbard.  Improvements  in  the  maimfacture 
of  compressed  fuel  blocks.   Complete  Specification.  July  20. 

11,624.  F.  J.  Jones.  Improvements  in  the  manufacture 
of  illuminating  gas.     July  20. 

11,654.  J.  Drabble.  An  improved  apparatus  for  the 
prevention  and  consumption  of  smoke,  and  more  perfect 
combustion  of  fuel  in  steam  boilers  and  other  furnaces. 
July  22. 

11,768.  O.  Rose.  Improvements  in  apparatus  for  the 
manufacture  of  gas  from  hydrocarbon  oil  and  water.  July  24. 

11,835.  J.  Morris.  The  manufacture  of  an  improved 
artificial  fuel.     July  25. 

11,899.  C.  Huelser. — From  G.  Kassner,  Germany.  Pro- 
cess for  converting  the  oxygen  of  the  atmosphere  into  a 
solid  form  by  producing  plumbate  of  lime,  baryta,  and 
strontia,  and  employing  these  substances  for  producing 
oxvgen  and  for  oxidising  purposes.  Complete  Specification. 
July  26. 

11,920.  F.  J.  Jones.  Improvements  in  the  production 
of  coke  for  foundry  and  other  purposes.     July  26. 

12,043.  J.  F.  L.  Monier.  Improvements  in  or  relating  to 
the  manufacture  of  gas  from  atmospheric  air.     July  29. 

12,054.  H.  H.  Thwaite.  Improved  method  of  distributing 
heating  and  lighting  gas.     July  30. 

12,092.  A.  Weber.  Improvements  in  coke  ovens  or 
furnaces.     Complete  Specification.     July  30. 

12,149.  IS.  H.  Thwaite.  Improvements  in  the  cycle  of 
operations  for  producing  combustible  gases  from  hydro- 
carbonaceous  materials,  and  in  details  of  apparatus  therefor. 
July  31. 

12,266.  H.  H.  Thwaite.  Improvements  in  metliods  for 
effecting  the  operations  involved  in  the  production  of  the 
gas  technically  known  as  "  water-gas,"  and  in  apparatus 
therefor.     August  2. 

12,296.  A.  Degallier.  Au  improved  .system  of  economical 
heating  apparatus.     August  2. 

12,460.  S.  Elliott.  An  improved  method  of  and  apparatus 
for  the  treatment  of  smoke.     August  6. 

12,584.  11.  It.  Main,  A.  P.  Main,  and  H.  Darwiu.  Im- 
provements in  gas  tires.    Complete  .Specification.    August  9. 

12,655.  J.  Watson.  Improvements  in  heating  apparatus. 
August  10. 

12,856.  J.  O.  Spong.  Improved  means  and  appliances 
for  carburetting  gas  and  enriching  the  flame  thereof. 
August  14. 

12,897.  R.  Henderson.  Improvements  in  the  nuxnufacture 
of  tapers,  torches,  matches,  and  candles.      August  15. 

13,016.  J.  Dewar  and  11.  Redwood.  Improvements  in 
the  distillation  of  mineral  oils  and  like  products,  and 
apparatus  for  that  purpose.     August  17. 


CoMPLKTE  Specifications  Accepted. 
1888. 

8559.  The  Gas  Patents  Syndicate. — From  J.  B.  Archer. 
Apparatus  for  the  manufacture  of  gas.     August  14. 

13,050.  O.  Langberg.  Apparatus  for  generating  illu- 
minating gas  and  gaseous  fuel,  and  for  burning  the  latter. 
August  21. 

13,066.  T.  L.  J.  Quennesson.  Manufacture  of  artificial 
fuel  and  other  moulded  blocks,  and  apparatus  therefor. 
July  31. 

13,768.  R.  .Stone.  Manufacture  of  artificial  fuel  and 
refractory  material  for  lining  retorts,  and  apparatus  therefor. 
August  21. 

14,510.  J.  de  Brouwer.  Apparatus  for  the  manufacture 
of  gas.     August  14. 

14,575.  H.  H.  Leigh.— -From  T.  von  Bauer.  Coke  ovens. 
August  14. 

14,675.  H.  D.  Fitzpatrick  and  G.  Rose.  Manufacturing 
gas  from  mineral  or  other  oils,  and  apparatus  therefor. 
August  14. 

1889. 

2246.  G.  H.  Lloyd,  A.  L.  Lloyd,  H.  Bewlay,  and  W.  S. 
Sutherland.  Producing  water-gas,  and  apparatus  therefor. 
July  31. 

6130.  S.  Fox  and  E.  Blass.  Method  and  apparatus  for 
adding  volatile  substances  to  gases.     August  21. 

6805.  L.  Paget  and  C.  J.  Kintner.  Hoods  or  mantles 
for  incandescent  gas-lighting.     July  31. 

6854.  H.  W.  Leonard.  Means  for  feeding  fluid  fuel  to 
furnaces.     July  17. 

8898.  \V.  B.  Wright.  Means  for  feeding  fluid  fuel  to 
furnaces,  specially  applicable  to  brick  kilns.     August  21. 

9288.  W.  Clark.  Apparatus  for  manufacturing  gas. 
July  24. 

10,101.  W.  J.  Pughsley.     Manufacture  of  fuel.     July  24. 

10,256.  A.J.  Boult. — From  W.  G.  Wood.  Manufacturing 
gas.     July  31. 


III.— DESTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS,  Etc. 
Applications. 
12,028.  J.  D.  .Starck.     See  Class  VII. 
12,526.  A.  Patrick.     .See  Class  IX. 


IV.— COLOURING  MATTERS  .vnd  DYES. 

Applications. 

11,613.  O.  Imray. — From  The  Society  of  Chemical 
Industry,  Basle.  Manufacture  of  new  red  and  blue  colouring 
matters.     July  20. 

11,666.  O.  Imray. — From  The  Farbwerke  vorm.  Meister, 
Lucius,  aud  Briming,  Germany.  Imjirovements  in  the 
production  of  an  orange-red  colouring  matter  from 
flavopurpurin.     July  22. 

11,795.  H.  H.  Leigh.— From  R.  G.  Williams,  United 
States.     Improvements  in  colouring  matters.     July  24. 

11,848.  O.  Imray. — From  The  Society  of  Chemical 
Industry,  Basle.  Manufacture  of  blue  colouring  matter. 
July  25. 

12,031.  O.  Imray. — From  The  Farbwerke  vorm.  Meister, 
Lucius,  and  Briining,  Germany.  An  improved  manufacture 
of  compounds  for  dyeing,  consisting  of  a  mixture  of  nitrite 
with  basic  amido-azo-compounds,  or  with  the  nitro  com- 
pounds of  aromatic  monamines  in  the  form  of  a  paste,  and 
the  application  of  such  paste  for  diazotising.     July  29. 

12,191.  C.  Kolbe.  A  process  for  obtaining  carbon  acids 
of  meta-amido-phenol  and  its  alkyl  derivatives.     August  1. 
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12,334.  J.    Dawson.     Muuufucturc  of   a   ucw   base    for 

colourinp  matters.     Aiifjust  ;i. 

12..J4a.  T.  K.  Shillito. — From  .\.  Kitr,  (uiiimiiy.  Process 
for  the  iiiniiufacturv  of  yullow  to  oriiiige  colouring  umltors. 
Aupist  8. 

12,560.  S.  I'ilt. — From  L.  fast'llii  iinil  Co.,  Giriiuiiiy. 
I'riMliictloii  of  iK-w  nil  colouriii);  inatters.     Aiiftust  H. 

rj,.'>67.  K.  At.  IJiohfonl  iiiiil  ,1.  Hrowii.  .\ii  iniproveiiii'iit 
in  the  preimration  of  colouring  nmttiTS.     .Vngiist  H. 

12.767.  H.  II.  I-eigli.  —  From  U.  (i.  Williams,  I'liitid 
Stales.  Iinpnivements  in  the  manufaeture  of  mixed  a/.o 
colours.     August  l:t. 

12.768.  1{.  Holliday.  Improvements  in  ihe  manufacture 
or  priHluction  of  new  azo  colours.     August  13. 

12,784.  ().  Inu-ay. — From  La  Soeieto  Auonyme  des 
Matieres  Colorantes  et  IVoduits  ('hinii>|Ui's  de  St.  IVnis, 
France.  Manufacture  of  colouring  niullcrs  derived  from  pa- 
nitoluidiue,  a-meta\ylidinc,  pseudo-cumidine,  and  mesidine, 
with  tetramethyldiainidoben7.hydrol,     August  13, 

Complete  Specifications  Accei-teo, 

1888. 

13,767.  T.  R.  Shillito.— From  J. 
of  new  colours.     July  31. 

13,U20.  T.  H,   Shillito.— From  J.   H.  Geigy 
of    yellow,   orange,    and    brown    colours    of     alizarin-like 
properties.     July  24. 

14,363.  J.  y.  Johnson. — From  The  Kailische  .Vnilin  und 
Soda  Fabrik.  A  new  class  of  derivatives  of  alizarin-blue. 
August  14. 

14,442.  B.  Wilcox. — From  the  Farbenfabrikcn  vorm.  !■'. 
Bayer  and  Co.     Azo  dyestuffs.     August  14. 

14,478.  J.  Y.  Johnson. — From  The  Hadisehe  Anilin  und 
Soila  Fabrik.  Production  of  a  colouring  matter  from  earbazol. 
.\ugust  14. 

14,47U.  J.  Y.  Johnson. — FVorn  The  Hadisehe  .Vnilin  und 
Soda  Fabrik.  The  production  from  earbazol  of  a  new 
derivative,  to  be  used  in  the  nuuiufaeture  of  colouring 
matters.     August  14. 

14,884.  O.  Pitt.— From  L.  Casclla  andl'o.  New  yellow 
dy  estufTs  called  thioHavines.     A\igust  M. 

1.'>,I79.  K.  Fischer.  Production  and  treatment  of 
oxidisable  derivatives  of  ortho-nitro-bcnzylchloridcs. 
August  21. 


K.  (leigy.     Production 
Production 


v.— TK.KTILES,  COTTON,  WOOL,  SILK,  Ktc. 

Applications. 

11,549.  F.  N.  n.  Rosslvn,  R.  Rice,  and  A.  T.  Haines. 
See  Class  XIV. 

12,626.  G.  W.  Robertson,  D.  Black,  and  J.  McGlashan. 
Improvements  in  the  treatment  of  vegetable  fibrous  material 
to  obtain  fibre  therefrom,  and  in  apparatus  therefor. 
August  9. 

12,975.  A.  Deru.  Process  of  and  apparatus  for  automa- 
tically drying  and  purifying  wool  and  other  textile  materials. 
August  16. 

Complete  Specifications  Accepted. 

1888. 

14,100.  L.  de  Kien.  Process  and  apparatus  for  treat- 
ment of  textile  plants.     August  7. 

14,247.  L  Singer  and  M.  W.  Judell.  Apparatus  for 
cleansing  wool,  &c.     August  7. 

14,705.  E.  P.  Klug.  Process  for  smoking  or  finishing 
textile  threads.     August  14. 

1889. 
6793.  The  SocieK;  Simonis    and    f'hapius.     Machine    for 
drying  and  carbonising  wool,  ^Vc,  iji  combination  with  an 
elevator  and  purifying  ajiparatus.     .Vugust  21. 


VI.— DYKING,  CALICO  PRINTING,  PAPKK 
STAlNlNi;,  A.NU  HLK.UHING. 

Applications. 

11,382.  G.  li.  Sliarples.  Impmvemcnis  in  machinery  for 
the  contiiuious  bleaching,  soaping,  blueing,  washing,  iiiiish- 
ing,  sizing,  dyeing,  or  otherwise  analogously  tri-ating  in  the 
hank,  of  cotton,  linen,  woollen,  silk,  or  otlier  yarns,  tapes, 
and  similar  manufactures.     July  16. 

11,938.  R.  Leigh.  Improvements  in  sizes  and  nielhods 
for  fixing  colours  in  printing,  painting,  and  staining  ]ia])cr, 
cloth,  &c.     July  27. 

12,990.  K.  Barlow.     A  dyers'  colour  mixer.     August  17. 

Complete  Specification  Accepted. 

1888. 
14,019.  S.  Mason,  jun.,and  W.  T.  Wlillchcad.     Machines 
for    dyeing,   bleaching,    &e.,   yarns    in    cops   or    bobbins. 
August  7, 


VII.— ACID.S,  ALKALIS,  and  SALTS. 

Applications. 
11,351.  K.  C.  Garton,  C.  II.  Garton,  and  W.  Lawrence. 
Improvements  in  the  crystallisation  of  salts  or  erystallisable 
acids.     July  15. 

11,975.  E.  Auge.  Improvements  in  the  manufacture  of 
soda  alum.     July  27. 

12,028.  J.  D.  Starck.  Process  and  apparatus  for  the 
production  of  fuming  sulphiwic  acid  or  of  sul|)huric 
anhydride  from  the  acid  waste  or  residual  matter  obtained 
in  the  petroleum,  parattin,  and  tar  industry.     July  29. 

12,368.  A.  Brand.  Improvements  in  the  manufacture  of 
alkali  sulphides.     August  3. 

12,451.  A.  W.  Wahlenberg  and  J.  A.  Wahleuberg.  An 
improved  process  of  producing  ammotn'um  nitrate,  ('oni- 
plete  Specification.  Date  applieil  for  February  9,  1889,  being 
date  of  application  in  Sweden. 

12,464.  J.  1).  Thompson.  Improvements  in  the  manu- 
facture of  soda  and  in  the  recovery  of  the  material  used  in 
the  process.     August  6. 

12,553.  F.  Candy.  Imjjrovements  in  the  treatment  and 
utilisation  of  certain  products  resulting  from  the  purifica- 
tion of  galvanisers'  spent  pickle  and  tjnplate  workers'  waste 
or  spent  liquors,  and  other  like  waste  or  spent  litpiors. 
August  8. 

12,843.  W.  Donald.  Improvements  in  and  relating  to  the 
treatment  of  common  salt  or  other  suitable  chlorides  for  the 
mauufacture  of  chlorine  and  recovery  of  the  manganese. 
August  14. 

12,948.  G.  Kerner  and  J.  Marx.  Improvements  in,  and 
apparatus  for  or  connected  with,  the  obtaining,  liquefying, 
and  storage  of  chlorine.     August  16. 

13,003.  A.  W.  Ellis.  Improvements  in  the  treatment  and 
distillation  of  ammoniacal  li<|Uor  of  gas  and  other  works, 
and  in  the  manufacture  of  sulphate  of  ammonia  therefrom, 
and  in  the  apparatus  to  be  employed  therein,  and  for  the 
prevention  of  nuisance  in  such  maiuifacture.     August  17. 

13.017.  O.  Iniray.— From  V.  G.  Bloede,  United  States. 
Process  for  the  recovery  of  soda  or  potash  from  waste 
alkaline  lyes.     August  17. 

13.018.  O.  Imray.— From  V.  G.  Bloede,  United  States. 
Utilisation  of  waste  or  spent  alkaline  liquors.     August  17. 

Complete  Specifications  Accepted. 
1888. 

11,581.  D.  Gamble.  Manufacture  of  chlorine  and  hydro- 
chloric acid,  and  apparatus  therefor.     .Vugust  14. 

11,926.  W.  E.  li.  lil.'ukinsopp  and  F.  .M.  Lytc.  Produc- 
tion of  basic  lead  carbonate,  chloriib-,  iihospliatc,  oxalate, 
silicate,  borate,  or  other  insoluble  or  sparingly  soluble  salts 
of  lead.     July  24. 
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13,306.  W.  P.  Thompson.  —  From  W.  SfCilker  and 
f.  lioewc.  Manufacture  of  soda,  potash,  and  "cMore." 
July  24. 

14,026.  R.  H.  Steediuan.  Treating  impure  carbonate  of 
lime  produced  in  making  alkali,  and  recovering  sulphur 
from  alkali  waste  in  order  to  utilise  it  for  making  cement, 
&c.     August  14. 

14,199.  T.  Parker  and  A.  K.  Robinson.  Manufacture  of 
chlorine,  alkalis,  and  salts  from  the  chlorides  of  sodium  and 
potassium.     August  7. 

14,239.  J.  Greenwood.  Generation  of  chlorine  and 
formation  of  a  solution  therefrom,  and  apparatus  therefor. 
August  7. 

14, .563.  G.  H.  Bolton  and  T.  A.  BuUough.  Washing, 
filtering,  and  otherwise  treating  lime,  mud,  black-ash,  &c.  in 
bulk,  and  apparatus  therefor.     August  14. 

15,293.  P.  McLaren.  Manufacturing  acetate  or  P3T0- 
lignite  of  iron  or  iron  liquor.     July  24. 

16,523.  W.Townsend.  Vessels  for  boiling  or  evaporating 
acids  or  strong  alkalis.     Julv  31. 


VIII.— GLASS,  POTTERY,  jlsd  EARTHENWARE. 

Applications. 

11,690.  IL  Poumarede.  Improvements  in  the  manufac- 
ture of  flower  vases,  pots,  or  analogous  receptacles. 
July  23. 

11,839.  W.  Worrall.  Improvements  in  printing  on  china, 
earthenware,  glass,  and  other  like  substances.     July  2.5. 

11,945.  H.  C.  Harrison.  Improvements  in  the  manufac- 
ture of  earthenware  toilet  ware.     27  July. 

11.979.  H.  H.  Lake. — From  A.  Glibert,  Belgium.  Im- 
provements relating  to  the  enamelling  of  articles  of  copper. 
July  27. 

12,158.  T.  Walton.  Improvements  in  the  manufacture 
of  various  kinds  of  glassware,  and  in  machinery,  apparatus, 
or  moulds  tlierefor.     July  31. 

12,362.  J.  Wade  and  J.  Gosling.  New  or  improved 
machinery  for  the  manufacture  of  earthenware  covers  having 
knobs  for  teapots,  jugs,  dishes,  and  other  vessels  and  articles. 
August  3. 

12,923.  J.  Nash.  Improvements  in  the  manufacture  of 
porous  earthenware.     August  15. 

12.980.  J.  Nash.  An  improved  process  for  hardening, 
preserving,  and  preparing  porous  earthenware.     August  16. 

Complete  Specifications  Accepted. 
1888. 

11,651.  J.  Armstrong.  Method  of  making  bottles,  &c., 
and  appliances  therefor.     July  24. 

11,794.  J.Armstrong.  Method  of  making  rolled  glass  and 
appliances  therefor.     August  14. 

12,679.  M.  Green.  Producing  letters  for  cementing  to 
glass,  &c.,  in  imitation  of  gold,  silver,  and  jewels.     ,TuIy  24. 

13,259.  W.  K.  PuUen.  Mosaic  work  in  crystalline  glass 
alone,  or  in  combination  with  vitreous  substances.     July  24. 

13,765.  P.  J.  Guy.  Dispensing  with  woad  clay  in  placing 
and  firing  glost  ware.     Jidy  31. 

14,466.  S.  Washington.     Glass  bottles.     August  14. 

14,644.  .1.  Hamblet.  Machinery  for  the  manufacture  of 
seggars,  crucibles,  melting-pots,  pipes,  &c.,  from  clay  or 
other  plastic  material.     July  24. 

14,830.  W.  M.  Derrick.  Method  for  the  ornamentation 
of  glass.     August  21. 

1889. 

9979.  E.  Leak  and  H.  Ayusley.  Grooved  shields  for 
supporting  potteryware  while  tiring.     July  24. 

10,322.  W.  Lutwyche.  Manufacture  of  translucent  enamel, 
and  application  thereof  in  relief  for  the  decoration  of  glass, 
metal,  &c.     August  7. 


IX.— BXULDING  MATERIALS,  CLAYS,  MORTARS, 
AND  CEMENTS. 

Applications. 

11,385.  R.  R.  Gibbs.  Improvements  in  the  manufacture 
of  bricks  and  blocks.     July  16. 

11,444.  M.  J.  Adams.  Improvements  in  rooting  tiles, 
and  in  the  formation  of  iron  and  other  sheets  or  plates  for 
roofing  and  other  purpo.scs.  Complete  Specification.  July  17. 

11,663.  J.  W.  Breakell  and  T.  Breakell.  Improvements 
in  colouring  and  polishing  calcareous  and  other  stones. 
July  22. 

11,922.  G.  F.  Redfern.— From  J.  G.  Maardt,  Denmark. 
An  improved  composition  for  covering  walls  and  the  like. 
Complete  Specification.     July  26. 

12,369.  A.  Brand.  Improvements  in  the  manufacture  or 
treatment  of  fire-bricks,  furnace-linings,  crucibles,  and  the 
like.     August  3. 

12,526.  A.  Patrick.  Improvements  in  the  treatment  of 
shales  or  other  carbonaceous  minerals  for  the  manufacture 
of  bricks  and  for  the  obtainment  of  condensible  products, 
and  in  apparatus  therefor.     August  8. 

12,550.  M.  J.  Dickins.  Improvements  in  road  paving. 
August  8. 

12,623.  T.  Shaw.  Improvements  in  utilising  the  waste 
product  from  sewage  works  for  building  and  other  purposesi 
Complete  Specification.     August  10. 

12,665.  R.  Haddan. — From  W.  Martin,  Switzerland.  A 
waterproof  material  for  covering  or  ornamenting  walls  and 
other  structures.     August  10. 

12.889.  T.  Smith  and  B.  B.  Wager-Tayler.  An  improved 
process  for  and  method  of  manufacturing  cement  or  artificial 
stone.     August  15. 

12.890.  T.  Smith  and  R.  B.  Wager-Tayler.  An  improved 
cement  or  artificial  stone.     August  15. 

13,008.  J.  Wilson.  Improvements  in  or  relating  to  the 
construction  of  fire-resisting  flooring,  decking,  and  the  like. 
August  17. 

Complete  Specification  Accepted. 

1889. 

9927.  H.  H.  Lake. — From  C.  T.  Lee.  Compound  for 
manufacture  of  articles  by  moulding.     July  24. 


X.— METALLURGY,  MINING,  Etc. 

Applications. 

11,344.  C.  F.Josz.  Improvements  in  the  manufacture  of 
ornamental  plates  of  metal  or  other  sheets.     Jidy  15. 

11,393.  T.Parker.  Improvements  in  and  connected  with 
the  manufacture  of  iron  and  steel.     July  16. 

11,402.  E.  Bazin.     .Sec  Class  I.     July  16. 

11.406.  E.  Norton  and  J.  G.  Hodgson.  Improvements  in 
apparatus  for  use  in  the  nmnufacture  of  sheet  metal.  Com- 
plete Specification.     July  16. 

11.407.  E.  Norton  and  J.  G.  Hodg.sou.  Improvements  in 
the  manufacture  of  metal  bars  or  rails,  and  in  apparatus 
therefor.     Complete  Specification.     July  16. 

11,686.  C.  U.  Fisher. -From  H.  F.  Lord,  United  States. 
A  new  or  improved  welding  compound.  Complete  Specifi- 
cation.    July  23. 

11,707.  T.Parker  and  A,  E.  Robinson.  Improvements 
in  the  manufacture  of  sodium,  potassium,  and  magnesium. 
July  23. 

11,788.  D.  Denues. — Partly  communicated  by  T.  K.  Rose, 
Denver,  U.S.A.  Improvements  in  obtaining  precious  metals 
from  their  ores,  and  in  means  or  apparatus  employed  therein. 
July  24. 

11,790.  F.  A.  Kieffer.  Improvements  relating  to  the 
extraction  of  copper  from  its  ores.    July  24. 
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11.882.  S.  Trivick.  Improvements  in  roasting  ccrtnin  ores 
in  order  tii  olitiiiii  niutiils  thorofrom,  ami  in  nu'aiis  or  ajipa- 
mtus  cniiilovfd  iluiviii.     .Inly  26. 

11.883.  S.  Trivick.  Improvements  in  extnutiii;;  jireeiinis 
metals  from  their  ores,  anil  in  means  or  apparatus  emploveil 
therein.     Jnly  26. 

11,888.  J.  Potts.  Improvenicut.s  in  or  relatin'j  to  tlu- 
mnnnfaetnre  or  treatment  of  nniterial  for  tin-  coustnietion  of 
puis,  and  foritllier  purposes.     ,lnly  26. 

I2,o:tH.  II.  Ik'ssemer,  jun.  Improvements  in  the  pni- 
(luetion  of  ahiminium,  anil  in  appanitns  em|ilove(l  for  iluit 
purpose.     July  29. 

12,113.  C  L.  Hath.  Improvements  in  apparatus  for 
formJM);  copper  ingots.     .Inly  30. 

12.166.  W.  Ambler.  Improvements  in  the  manufacture 
of  steel  ami  otticr  metal  sheets  anil  plates.     .Inly  31. 

12.167.  W.  Ambler.  Improvements  in  the  niannfaeture 
of  rolls,  caslinfTs  for  pins  ami  shafts,  anil  otlier  solid  metal 
castiufis.     .luly  31. 

12,181.  K.  Ciuilleniin-Tarayre.  An  improved  metlioil 
of  workini;,  preparinjr,  and  concentratiiif;  anriferous  alluviinn. 
Jnly  31. 

12.216.  J.  P.  K.  C.  Stromeyer.  A  steel  alloy  for  sliip 
or  boiler  plates.     August  1. 

12.217.  J.  P.  K.  ('.  Stromeyer.  A  cast  steel  alloy  for 
resistiuR  the  corrosive  action  of  sea  water.     August  1. 

12,313.  <i.  Kainensky.  An  ini]iri)ved  process  of  refining 
gold.     August  2. 

12.322.  F.  h.  Hartlett.  Improvements  rehitiug  to  the 
treatment  of  ores  containing  lead,  zinc,  and  other  metals. 
Complete  Specification.     August  2. 

12,500.  T.  Twyuam.  Improvements  in  the  maiuifaeture 
of  ingot  iron  and  steel.     August  6. 

12,5.56.  \V.  P.  Thompson. — From  A.  A.  L.  Levj-,  France. 
Improvements  in  coating  or  plating  metal  plates  or  articles 
of  large  or  small  size.     August  8. 

12,G4«.  .1.  (lark.  Improvements  in  obtaining  alloys  of 
alnminitnu  with  other  metals.     August  10. 

12,G4'J.  D.Colville,  jun.  Improvements  in  arrangements 
and  apparatus  for  charging  materials  into  steel  making  or 
melting  furnaces.     August  10. 

12,811.  T.  Hydes  and  S.  W.  Wilkinson.  Improvements 
in  a]iparatns  for  casting  automatically  molten  metal,  slag, 
and  other  molten  material  into  pigs,  blocks,  or  other  lilie 
forms.     August  14. 

12,839.  J.  C.  Bromfield.  Improvements  in  or  connected 
with  the  mamifactnreof  iron  and  .steel,  and  in  tlie  utilisation 
therefor  of  waste  products.     August  14, 

12,945.  H.  K.  Cooper.  An  improved  method  of  moulding 
and  casting  metals.     August  16. 

13,013.  X.  M.  lie  la  E.  Tenison- Woods.  lm])roveiuents  in 
precipitating  metallic  tin  from  solutions  of  oxides  of  tin  in 
ulkaline  mediums,  and  separating  any  other  metal  soluble 
in  the  same  alkaline  .solutions.  Complete  Specification. 
August  17. 

CoMPiBTE  Specifications  Accepted. 
1888. 
6326.  A.  G.  Greenw.ay.     Manufacture  of  iron.     .luly  .Tl. 
11,399.  C.  T.  J.  Vautin.     Extracting  gold  from  auriferous 
ores.     August  7. 

11,854.  J.  G.  Thomas  and  G.  H.  White.  Apjiaratus  for 
coating  metal  sheets  with  tin,  terne,  or  alloys.     July  24. 

12,626.  H.  W.  WaUis.  Manufacture  of  sodium  and 
]iotassium.     July  31. 

12,982.  C.  F.  Cockshott  and  J.  E.  Jowett.  Method  and 
apparatus  for  obviating  pinholes  and  sponginess  in  cast 
brass  or  gnii-nietal  shells,  &c.     July  31. 

13.516.  J.  Frankland  and  W.  II.  Summer.scales.  Appa- 
ratus for  forming  sand  cores  for  moulding  puriioses. 
July  31. 

13,624.  II.  S.'  Maxim.  Tempering  aiwl  tougheaing 
ordnance,  and  apparatus  therefor.     August  21. 


13.742.  H.  Eckardt.    Alloys.    July  24. 
13,745.  J.    I,.    Walker.       Construetioii    of    sheet     metal 
hollow-ware.     July  31. 

13,843.  H.  J.  Smith.  Mamifaclurc  of  steel  and  iron. 
July  31. 

14,150.  II.  Schneider.  Manufacture  of  alloys  of  steel 
and  nickel,     .\ugust  7. 

14,240.  J.  Greenwood.  Extraction  of  gold  from  refrac- 
tory and  other  ores,  ami  apparatus  therefor.     .Vugust  7. 

14,299.  J.  Harris-James.  .Separating  ores  from  tlie 
associated  gangue.     August  14. 

14,397.  J.  G.  Landstrom.  Process  and  apparatus  for 
enriching  and  .separating  ores.     August  21. 

14,517.  W.  A.  McCool.  Drawing  metals,  and  apparatus 
therefor.     August  14. 

14,807.  E.  Hrazier  and  J.  Thompson.  Method  anil 
apparatus  for  coating  metal  plates  with  tin,  terne,  or  lead. 
.Vugust  21. 

15,101.  C.  N.  H.  Wetzlar.— From  W.  1,.  Card.  Dry 
concentrators  for  the  treatment  of  ores.     Jnly  31. 

16,231.  J.  Hilton.  Cupolas,  and  means  for  operating 
same.     July  24. 

18,440.  C.  A.  liurghardt.  Production  of  pure  zinc. 
August  21. 

1889. 

336.  E.  Britton.  "Box  piles"  for  converting  iron  or 
steel  scrap  into  bar  or  plate.     July  31. 

345.  C.  N.  B.  Wetzlar.— From  W.  L.  Card.  Portable 
prospecting  machine  for  use  in  mining  and  working  on  tliu 
dry  process.     July  31. 

659.  C.  A.  Burghardt.  KediU'tiou  of  zinc  and  tin  from 
their  ores.     August  21. 

3149.  A.  J.  Boult.— From  W.  G.  Clark.  Coating  metals. 
August  21. 

3916.  D.  I.  Reisz,  M.  lierknvits,  and  J.  Biehler.  Metallic 
alloy  for  syphon  heads,  &c.,  and  for  tinning  purposes 
generally.     xVugust  7. 

.5980.  P.  Schroedter  and  A.  Schroedter.  Purifying 
i|uicksilver.     Jnly  31. 

7353.  N.  Lebcdeff.  Apparatus  for  extraction  of  metals 
from  ores.     August  7. 

9206.  J.  T.  King.— From  W.  li.  ,Iones.  Manufacture  of 
iron  and  steel,  and  apparatus  therefor.     July  24. 

9646.  A.  J.  Bonlf.— From  J.  M.  Durafort  and  V.  E.  J. 
Durafort.  Mainifacture  of  articles  in  east  metid,  with  a 
coating  of  other  metal.     July  31. 

11,407.  E.Norton  and  J,  G.  Hodgson.  See  Application 
above.     August  21. 


XI.— ELECTRO-CIIEMI.STKV  a.nd  ELECTKO- 
METALLUKGY. 

Applications. 

11,471.  E.  Jf.  Reynier.  Improvements  in  electric  accu- 
nmlators  or  storage  batteries.     July  17. 

11,528.  C.  Beyer  and  G.  Hagen.  Improvements  in 
electrode  plates  for  electric  accumulators.     July  19. 

11,590.  F.  King  and  W.  P.  Mendham.  Improvements  in 
prinniry  batteries.     July  20. 

11,661.  C.  Huelser.  —  From  H.  .Mestern,  Germany. 
Improvements  in  thermo-electric  and  furnace  batteries. 
July  22. 

11,780.  C.  E.  Buell.  Improvements  in  electric  generators. 
Complete  Specification.     July  24. 

11,914.  A.  Reckeuzaun.  Im|irovenu>nts  in  the  manufac- 
ture of  plate  for  secondary  voltaic  batteries.     July  26. 

11,902.  P.Naef.  Improvements  in  or  appertaining  to  the 
manufacture  of  peroxide  of  lead  or  alkaline  plumbate  and 
by-products.     July  27. 
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12,145.  P.  M.  Justice. — From  E.  G.  Acheson,  United 
States.  Improvement.'i  in  generating  electricity  or  magnetism 
bv  the  application  of  heat.  Complete  Specification. 
July  ;il. 

12,402.  W.  P.  Kookogey.  A  galvanic  battery  solution. 
Complete  Specification.     August  6. 

12,474.  H.  W.  Bishop  and  F.  Brown.  The  inlaying  of 
metals  by  electro  deposition.     August  6. 

12,503.  F.  V.  Andersen.  Improvements  in  dynamo-electric 
machines.     August  6. 

12,731.  W.  P.  Kookogey.  A  plate  for  secondary 
batteries.     August  13. 

12,752.  H.  G.  Morris  and  P.  G.  Salom.  Improvements 
in  machines  for  filling  secondary  battery  plates.  Complete 
Specification.     August  13. 

12,772.  A.  de  Castro.  Improvements  in  means  or  appa- 
ratus for  the  generation  and  conversion  of  electric  energy-. 
August  13. 

12,799.  A.  H.  Che.snier  and  F.  B.  A.  K.  de  la  Bastie. 
Improvements  in  single  fluid  batteries.     August  13. 

12,906.  E.  Hermite,  E.  J.  Pater.son,  and  C.  F.  Cooper. 
Electrolytic  treatment  of  vegetable  matters  and  cereals  for 
the  production  of  starch.     August  15. 

Complete  Specifications  Accepted; 
1888. 
12,290.  A.  Schanschieff.  Galvanic  batteries.     July  31. 
13,402.  S.  A.  Varley.  Secondary  batteries.     July  24. 
14,149.    B.    Willcox. — From    C.    S.    Bradley.    Dynamo- 
electric  machines.     July  31. 

1889. 

2297.  C.  Smith. — From  W.  L.  F.  Hellesen.  Primary  and 
secondary  transportable  galvanic  dry  elements.     July  31. 

8552.  G.  Nahnsen.  Electrolytic  separation  of  aluminium, 
aluminium  alloys,  and  magnesium  from  solutions  of  their 
salts.     August  7. 

8855.  T.  Harris  and  H.  F.  de  Bathe  Cameron.  Secondary 
batteries.     August  21. 

9153.  D.  J.  Arnold  and  H.  15.  Coryell.  Dry  galvanic 
battery.     August  7. 

9994.  E.  Maigrot  and  J.  Sabates.     See  Class  XVI. 

10,889.  E.  M.  H.  Andreoli.  Electrolytic  production  of 
hypochlorite  of  sodium.     August  14. 

11,044.  W.  P.  Thompson. — ^From  P.  H.  Alexander. 
Storage  batteries.     August  14. 


XII.— FATS,  OILS,  AXD  SOAP  MANUFACTURE. 
Applications. 

11,383.  C.  Lahnscn  and  C.  Feuerlein,  liiverpool.  Method 
of  extracting  pure  neutral  grease  from  wool  or  the  like. 
July  16. 

11,660.  H.  Schuster.  Process  for  producing  hard  soap 
from  vegetable  or  animal  fats,  or  a  mixture  thereof,  and 
caustic  alkaline  solutions,  without  employing  carbonate  of 
alkalis  or  chloride  of  natrium.  Complete  Specification. 
July  22. 

11,817.  C.  K.  Huxley.     Ammoniated  soaps.     July  25. 

12,259.  E.  Howell.  Japanese  magic  soap  for  cleaning 
and  polishing  all  kinds  of  furniture,  painted  woodwork, 
glass,  marble,  and  metals.     August  2. 

12,598.  A.  L.  Blackman.  Improvements  in  or  relating 
to  oil  presses.     August  9. 

12,992.  6.  L.  Alemand.  A  new  compound  wax. 
August  17. 

13,023.  J.  L.  Moret.  A  new  solid  product,  applicable 
for  removing  grease,  washing,  lixiviating,  and  bleaching  all 
textile  materials,  cloths,  rags,  and  similar  materials,  for  the 
fulling  of  cloths,  for  removing  hair  from  skins,  and  similar 
operations.     August  17. 


Complete  Specifications  Accepted. 

1888. 

15,124.    J.    C.   A.    Brunner.      Purification    of    glycerin. 
August  21. 

1889. 

9382.  E.  Cuvelier.     Crushing  and  extracting  oil  or  liquids 
from  oleaginous  seeds,  &c.,  and  apparatus  therefor.    July  24. 


XIII.— PAINTS,  PIGMENTS,  VAKNISHES,  and 

RESINS. 

Applications. 

11,405.  F.  L.  Bartlett.  Improvements  relating  to  the 
treatment  of  lead  and  other  fumes  in  the  manufacture  of 
pigments,  and  to  apparatus  therefor.  Complete  Specification. 
July  16. 

11,771.  S.Banner.  Improvements  in  or  relating  to  paints 
or  enamels.     July  24. 

12,034.  H.  Bedford.  Improvements  in  the  manufacture 
of  sealing  wax.     July  29. 

12,292.  R.  Condy.  A  new  compound  to  be  used  in  paint 
or  pigment.     Augvist  2. 

12,492.  E.  A.  W.  Dahl.  A  marine  paint  or  anti-fouling 
composition.     August  6. 

12,756.  R.  Dick.  Improvements  in  gutta-percha  com- 
pounds, and  in  the  modes  and  means  of  preparing  and 
treating  the  same.     August  13. 

12,844.  T.  H.  Wright.  A  new  or  improved  composition 
for  waterproofing  and  preventing  the  squeaking  of  boot 
soles.     August  14. 

Complete  Specifications  Accepted. 
1888. 
13,721.    W.    C.     Nangle.       Composition     or    paint    for 
preserving  metal,  wood,  &c.     July  31. 

1889. 

10,858.  E.  S.  Baldwin. — E'rom  J.  Smith.  New  composi- 
tion for  waterproofing  textile  fabrics,  and  as  a  paint  for 
wood,  &c.     August  14. 

11,405.  F.  L.  Bartlett.  .See  Application  above.  August  21. 


XIV.— TANNING,  LEATHER,  GLUE,  and  SIZE. 

Applications. 

11,411.  H.  E.  Freudenberg.  An  improved  machine  for 
treating  hides  and  skins.     July  16. 

11,549.  F.  X.  B.  Rosslyu,  R.  Rice,  and  A.  T.  Haines.  A 
process  for  extracting  grease  and  aninud  matters  from  tanned 
skins,  hides,  leather,  wool,  fur,  &c.     July  19. 

11,797.  A.  Hommel.  Process  for  the  manufacture  of 
soluble  blood  albimien  extracts.     July  24. 

12,070.  A.  TrVeber.  Improvements  in  furnaces  or  kilns 
for  burning  bone-black.     Complete  Specification.     July  30. 

12,521.  J.  Hauff.  Improvements  in  the  process  for  free- 
ing kips,  skins,  and  hides  from  lime,  and  for  causing  the 
same  to  swell.     August  6. 

Complete  Specifications  Accepted. 
1888. 
14,235.  W.   A.   Burrows.     Utilisation   of   leather   waste. 
August  7. 

1889. 

10,110.  J.  Hauff.  Freeing  skins,  kips,  and  hides  from 
lime,  and  causing  them  to  swell.     July  24. 
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xvi.— srcAiis,  sTAUC'UKs.  tiUMs,  v.tc. 

Appuoations. 

12,021.  A.  Chnpniiui. — From  C.  A.  Miittlicv,  Wi'st  Iiulios. 
A  |H\K*ess  or  luotho*!  of  i'Xtniolin»j  sujjar  from  j<u;iar  oiuie 
or  other  siiftiir-_vii'l<liii}f  siihslaiu'cs  iiiid  apparatus  for  tlio 
piirposf.     July  27. 

I2.HUH.  W.  FrtirwratluT. — From  'I'lio  Hrtbcock  ami  Wilcox 
Co.,  I'liittMl  .'States.  Improvt'iiu'iits  in  ha^^asso  furnact-s. 
Coiupk-tf  Spt'citicatioii.     Aii<;ust  G. 

12,H(i'.i.  \V.  MaxwiU.  Iinprovi'mtiits  in  miillipic  ott'oft 
I'vaponitin;;  apparatus  for  i-vaporatingor  coneentniting.sufrar 
juico  iind  other  liquids.     Au^rust  14. 

CoscpLETE  Specifications  Accepted. 

188H. 

13,08-i.  G.  Adant.  Manufai'turc  of  sui;ar  ami  apparatus 
llierefor.     .lulv  24. 

13,696.  J.  (i.  Lorniin.  Treatment  of  su"ar  solutions. 
July  :ll. 

13,655.  I).  Stewart.  C'entrifuixal  apparatus  for  dryiufr 
sujrar  or  other  i;ranular  matters.     .July  24. 

1889. 
9994.  E.    Maigrot   and   J.    Sabates.     Apparatus  for  the 
mitnufneture  of  su-jar  by  eleelrieity.     Jul\  21. 


XVII.— BREWING,  WINES,  SPIRITS,  Etc. 

Afplicvtions. 

11,339.  P.  L,  F.  E.  Vif^nier.  An  improved  mode  of  and 
apparatus  for  distlllinp  whiskies.     July  15. 

11,G23.  W.  Smitli.  Improvements  in  the  treatment  of 
malt  liipiors  and  spirits.     July  20. 

11,730.  J.White.  Improvements  in  the  manufacture  of 
fluked  malts.     July  23. 

12,114.  I*.  G.  Wolkoff.  An  improved  process  of  and 
apparatus  for  treiitini;  must  and  other  fermented  licpiid  to 
obtain  and  purify  the  alcohol  contained  therein.     July  30. 

12.186.  P.  C.  Kousseau,  M.  J.  de  Chanterae,  and  M.  J. 
D.  A.  de  la  liaumu.  A  process  for  purifying  alcohol,  wine, 
and  other  alcoholic  liquids  and  beverages.     July  31. 

12.187.  Id.  Lederer.  Improvements  in  the  mamifacture 
of  French  yeast  and  in  the  machinery  employed  therein. 
July  31. 

Complete  Specifications  Accepted. 

1888. 

13,724.  lirin's  Oxyijen  Co.,  Limited.— From  L.  Q.  Brin 
nnd  A.  Brin.  Treatment  of  spirits,  wines,  and  beer  for 
ageinp  or  maturing;  them.     July  31. 

14,328.  J.  C.  Shears  and  A.  Manbr^,  sen.  Apparatus 
for  acetifying  alcoholic  wash  and  licjuor  in  the  manufacture 
of  viuegar.     August  14. 

1889. 

1582.  C.  K.  Bonue.  Preparation  of  fernientahle  worts. 
July  24. 

7964.  K.  Iladdan. — From  J.  C.  Scverino.  Manufacturing 
a  new  liqueur.     July  24. 

8277.  J.  Leslie.  Application  of  oxygen  in  tlie  distillation 
of  alcoholic  liquids.     July  24. 


XVIll.— ClIK.Ml.'^rUV  OK   FOODS,  SANITAKV 
CHEMISTKV,  A.MJ  DISINFECTANTS. 

Applications. 

A. — C^hemistii/  of  Foods. 

11,338.  W.  L.  Wise. — From  II.  von  Kom,  Germany. 
Improvements  in  tlu-  treatnu-nt  and  preservation  of  organic 
substances,  such  as  Hesh  or  meat  an<l  the  like.     Julv  15. 

11,355.  C.  II.  Boeckner,  F.  L.  Boeckner,  ami  B.  L. 
Boeckner.     Anew  or  improved  nutritious  product.    ,luly  15. 

11,577.  D.  Politi.     Zucarine  jellies  in  powder.     July  19. 

11,796.  E.  Sernmt.     Process  for  preserving  meat.  July  24. 

11.806.  W.  Palmer.  The  preparation  of  a  solid  extiaet 
of  meat  or  condensed  soup,  and  a  presei-vative  coatin;r  for 
same  and  other  preserved  foods.     Jul}  25. 

12,614.  C.  W.  Bcesly  and  H.  S.  Holt.  An  improved 
compound  for  preserving  milk  and  other  animal  nialter. 
August  9. 

li. — Sanitary  Chemist ly. 

11,165.  C.  E.  Gittins.  Improvements  in  machinery  for 
water  softening  and  sewage  purirteation.     July  17. 

11,798.  C.G.Moor.  Improvements  in  the  treatment  of 
sewage  for  the  purilication  thereof  and  the  production  of 
\'aliKible  products  therefrom.     July  1'4. 

12,405.  H.  W.  Whiting.  Improvements  in  refusi'-huniirig 
furnaces.     Complete  .Specification.     August  6. 

12,623.  T.  Shaw.     See  Class  IX. 

C. — Disinfectants. 

11,398.  E.  Leman.  A  new  preserxiiig  powder  for  meat 
and  fish.     July  16. 

11,974.  F.  G.  A.  Roberts,  A.  Shearer,  and  W.  B.  (iiles. 
An  improved  mauufacturc  or  preparation  of  antiseptics. 
July  27. 

Complete  Specifications  Accepted. 

A.  —Sanitary  Chemistry. 
1888. 
11,225.  A.   B.Lennox,  T.  Field,  and  W.  Brown.     Bread 
fermentation.     August  7. 

14,945.  E.  Edwards. — From  J.  Lapeyrcre.  A  prepara- 
tion to  be  used  as  a  substitute  for  or  in  combination  with 
coffee.     August  21. 

1889. 
4893.  E.    Roberts,    L.   E.    Roberts,   and   H.  G.  Roberts, 
Comiiound  for  use  in  the  preparation  of  table  cream,  &c. 
August  7. 

B. — Sanitary  Chemistry. 

1888. 
11,663.  T.  Donnithorne.  Treatment  of  sewage.  August  21. 
13,761.  A.  B(»brownicki.     Treatment  of  towns'  refuse  and 
other  iiutrescible  matters.     July  31. 

1889. 
6528.  H.  H.  Lake.     From  J.   Hirslifeld.     Treatment   of 
feculent  matter,  and  apparatus  therefor.     July  31. 

C. — Disinfectants. 

1888. 
5984.  R.  Hannan.     Sanitary  and  antiseptic   compounds. 
July  24. 
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XIX.— PAPER,  PASTEBOARD,  Etc. 

Application. 
11,809.  W.  Proudlock.     Improvements 


the  methods  of 
straining  every  kind  of  pulp  used  for  the  manufacture  of 
paper.     July  25. 


Complete  Specifications  Accepted. 
1888. 

11,1,50.  C.  F.   Dahl.     Blowiuf;  out  and  washing  process 
for  nuiking  paper  pulp  from  esparto,  straw,  &c.     August  7. 

1 1 ,458.  H.  Bache-Wiig,  C.  Bache-Wiig,  and  V.  B.  Drewsen. 
Producing  pure  ceUulose.     .luly  31. 

12,190.    C.    Weygang.      Manufacture    of    ordinary    and 
waterproof  papers,  boards.  Sec.     July  31. 

13,396. 1''.  Salomon  and  H.  Briingger.     Protecting  appara- 
tus used  in  the  manufacture  of  sulphite  cellulose.     July  24. 

13,741.  II.  Schulte.     Machinery  for  manufacture  of  paper. 
July  31. 

15,189.  H.  J.  Allison.— From   K.   J.   Collins.     Celluloid 
and  analogous  bindings.     August  7. 

1889. 
8903.  J.  Groome.     Machines  for  pulping  materials  used 
in  thi'  manufacture  of  paper.     July  24. 

9927.  II.  II.  Lake.— From  C.  T.  Lee.     See  Class  IX. 


XX.— FIXE  CHEMICALS,  ALKALOIDS,  ESSENCES, 
AND  EXTRACTS. 

Application. 
13,027.  .\.  M.Clark. — From  the  Firm  of  F.  von  Heyden's 
successor,  Saxony.     Improvements  in   the  sei)aration  of  the 
isomeric  substances  produced  in  the  manufacture  of  dithio- 
salicylic  acid.     August  17. 

Complete  Specifications  Accepted. 

1888. 

13,892.  H.  II.  Lake— From  C.  L.  T.  Muller.  Production 
of  pure  ethylie  alcohol  from  crude  spirits.     August  21. 

14,877.  G.  Christopher  and  R.  "W.  Leftwich.  Preparation 
and  treatment  of  extract  of  tea.     August  21. 


XXI. 


-PHOTOGRAPHIC  PROCESSES  and 
MATERIALS. 


1889. 

9921.    H.    Deveril    and   W.    Gallagher, 
negatives  and  sensitised  plates.     July  24. 


Ajtlic.ition. 
12,309.  .1.  Williams.     Improvements  in  the  treatment  of 
paper  or  other  fabrics,  to  render  them  suitable  for  photo- 
gi'aphic  purposes.     August  2. 

Complete  Specifications  Accepted. 
1888. 


13,301.  H.  C.  Bond, 
colours  of  nature  in 
July  24. 

16,537.  "W.dldham. 
photographic  pictures. 


Process  for  truly  reproducing  the 
a    compound    photogi-aphic    print. 


Photographic 


XXII.— EXPLOSIVES,  MATCHES,  Etc. 
Applications. 

11.500.  P.  Ward  and  E.  M.  Gregory.  Improvements  in 
fuses  and  detonators.     July  18. 

11.501.  P.  Ward  and  E.  JI.  Gregory.  Improvements  in 
the  construction  ef  electric  fuses  and  detonators,  and  in  the 
method  of  and  appliances  employed  for  manufacturing  the 
same.     July  18. 

11.664.  Sir  F.  A.  Abel  and  J.  Dewar.  Improvements  in 
the  manufacture  of  explosives.     July  22. 

11.665.  W.  Schuekher.  An  improved  manufacture  of 
smokeless  gunpowder.     Complete  Specification.     .Inly  22. 

11,667.  Sir  F.  A.  Abel,  J.  Dewar,  and  W.  Anderson. 
Process  and  apjiaratus  for  the  manufacture  of  explosives  in 
the  form  of  wires  or  rods,  and  for  forming  the  same  into 
cartridges.     July  22. 

11,711.  J.  Altschul  and  R.  H.  Puushou.  Improvements 
in  the  manufacture  of  safety  fuse  for  blasting  purposes. 
July  23. 

11,748.  J.  Harper,  R.  Punshon,  and  F.  Parker.  Improve- 
ments in  high  explosives.     .lulj-  23. 

12,089.  P.  GifFard.  Improvements  in  mining  or  blasting 
cartridges,  and  in  shells  or  explosive  projectiles.     July  30. 

12,249.  J.  C.  Butterfield  and  T.  C.  Batchelor.  Improve- 
ments in  or  relating  to  explosive  cartridges.     August  1. 

12,307.  A.  V.  Newton. — From  A.  Nobel,  France.  Im- 
provements in  the  preparation  and  application  of  explosive 
compounds.     August  2. 

12,338.  C.  O.  Lundholm  and  J.  Sa3ers.  Improvements 
in  the  manufacture  of  explosives.     August  3. 

12,427.  W.  E.  Liardet.  Improvements  in  the  manufacture 
of  explosive  compounds.  Complete  Specification. 
August  6. 

12,763.  J.  Lntz  and  L.  Oltosy.  Improvements  in  the 
manufacture  of  lucifcr  matches.     August  13. 

12,895.  E.  A.  Trewinnard.  Improvements  in  matches. 
August  15. 

Complete  Specific.4tions  Accepted. 

1888. 

13,308.  J.  M.  T.  Anderson  and  A.  Anderson.  Manufac- 
ture of  explosives.     .Inly  24. 

13,789.  P.  M.  Justice. — From  L.  Fraenckel.  Explosive 
compound.     July  30. 

14.027.  C.  O.  Lundholm.  Manufacture  of  dvnamitc. 
July  31. 

14,814.  W.  Ellicott.  Manufacture  of  cartridges.  Au- 
gust 21. 

15.028.  F.J.  Shand.    Cartridges  for  blasting.    August  21. 

1889. 

236.  R.  S.  Lawrence.  Methods  of  treating  high  explo- 
sives, such  as  dynamite,  and  for  utilising,  protecting,  and 
firing  such  explosives,  in  projectiles,  torpedoes,  cartridges, 
&c.     July  24. 


Method  and  materials  fo 
August  7. 
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Mr.  Cresswell.  The  stock  of  all  other  numbers  is  at 
present  sufficient  for  the  Council's  requirements. 
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C.  C.  Hutchinson. 


Chairman :  David  Howard. 
Committee : 
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B.  Redwood. 
T.  Royle. 
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Wm.  Thorp. 
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non.  Local  Sec.  and  Treasurer  : 
Thos.  Tyrer,  Garden  Wharf,  Battersea,  S.W. 


SESSION  1880-90. 

Nov.  4th.— Mr.  C.  Naiier  Hake,  F.C.S.     "An  Account  of  a 

Borax  Lake  in  California." 
Dec.  2nd.— Mr.  Watson  Smith  (Editor  of  the  Society's  Journal). 

"Some  Notes  on  Variations  in  the  Products  of  the  Destructive 

Distillation  of  different  Gas  Coals,  heated  separately  in  the 

same  retort  and  under  similar  conditions." 
Jan.  13th  (2iid  Monday)  :— 

Mr.  A.  H.  Allen.    "On  the  Properties  and  Applications  of 
Metallic  Compoimds  of  the  Phenols." 

Mr.  J.  Hautf.    "  Ou  Cresotinic  Acid  and  its  Applications." 


Coinmiinicationsj. 


ON  CHILIAN  MANGANESE  ORE. 

A  Paper  read  before  the  British  Association 
{Chemical  Sectioti),  Netccastle-on-Tyne. 

BY    .JOIIX    PATTIXSOX,    F.I.C.,    AXD    H.  S.  PATTISSOX,  PU.D. 

Pkevious  to  the  adoption  of  Weldon's  manganese  recovery 
process,  nearly  the  whole  of  the  rich  manganese  ore 
imported  to  this  country,  or  mined  in  Devonshire  and  Corn- 
wall, was  used  for  generating  chlorine  in  the  manufacture 
of  bleaching-powder.  About  54,000  tons  were  used  for 
this  purpose  in  1868,  about  the  time  that  Weldon  dis- 
covered his  process.  After  the  general  adoption  of  this 
process,  the  demand  for  manganese  ore  for  generating 
chlorine  was  restricted  to  what  was  needed  to  make  up  the 
relatively  small  loss  of  material  incidental  to  the  Weldon 
recovery  process  ;  for  this,  and  for  some  other  chemical 
purposes,  such  as  the  niainifaeturc  of  mangauates,  there 
were  used  in  Great  Britain  in  1888 — 20  years  later — about 
7,000  tons.  But  the  use  within  recent  years  of  the  rich 
alloys  of  manganese  and  iron,  known  as  "  f erro-mauganese," 
in  steel  making,  has  given  rise  to  a  new  and  large  demand 
for  rich  manganese  ores.  The  value  of  ores  for  this  pur- 
pose depends  upon  the  proportion  of  metallic  manganese 
they  contain,  and  not  upon  their  yield  of  oxygen,  as  wheu 
used  for  generating  chlorine. 

Manganese  ores  are  now  imported  from  Spain,  Portugal, 
Hungary,  Greece,  C'anada,  New  Zealand,  and  Australia, 
but  by  far  the  greatest  iiuantities  come  from  Caucasia  and 
from  Chili.  During  the  year  1888  about  85,000  tons  of 
manganese  ore  were  imported  for  making  ferro-manganese, 
of  which  quantity  about  25,000  tons  came  from  Chili. 
The  first  shipments  of  these  ores  from  Chiii  were  in  1883, 
and  so  far  as  \\e  are  aware,  no  analyses  of  them  have  as  yet 
been  published.  The  three  following  analyses  of  Chilian 
manganese  ores  w'ill  therefore  be  of  interest.  They  arc 
made  upon  samples  taken  from  cargoes  of  about  1,000  tons 
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L'lich,  niid  may  l>e  ri-pirded  iis  representing  the  nature  of 
tlie  t'liilimi  ores  lierelofore  imported. 


II. 


III. 


Peroxide  of  ni.ingaiiose. . . 
Protoxide  of  mangnucso. 

Peroxiili' of  iron 

Oxide  of  lead 

Uiido  of  copper 

Oxide  of  7,iiu' 

N  ickel  and  oobalt 

.\luiiniia 

Buryta 

Liinc 

Magnesia 

Potash 

Soda 

Silica 

Carbonic  acid  (COj) 

Sulphuric  acid  (SOj).... 


Phosphoric  acid  (P-Oj) 

Arsenic 

Combined  water 


Per  Cent. 
OH- 23 

11-92 

r(!7 

0'0;i 

015 

0-10 
None. 

■1-21 
Xoiie. 

rl.'i 

0-21 

2 'Si; 

0-118 

4-17 

None. 

0-05 
(=^0-03  S) 

0-13 
(=0-05  P) 

Not 
dctcrrained. 


Per  Cent. 
S5-0U 

23-05 

•1-71 

0  00 

None. 

JIoiio. 

None. 
2-80 

Noni'. 

2- S3 

O'.'ilj 

0-11! 

0-20 

7-30 

0-lS 

0-13 
(=0-05  S) 

0-U 

(=0-06  P) 


3-00 


100-19 


Per  Cent. 
06  03 

10-. 19 

1-50 

0-03 

0-11 

None. 

None. 
1-00 
3-58 
5-36 
0-13 

0-1,-, 

O'll 

■t-75 

2-53 

1-57 
(=0-63  S) 

(1-05 
(=002  P) 


1-C6 


Metallic  manganese. 


The  anal_v.<es  were  made  on  the  samples  dried  at  100°  C, 
at  which  temperature  tln'v  lost,  respectively,  2-47  per  cent., 
1*08  per  cent.,  0-'.)8  per  cent,  uf  hy<.n-osoupie  moisture. 

Xo.  I.  comes  from  the  nui;:^lil>ourh()(>d  of  Santia;xo.  and 
Avas  shipped  from  \'alparaiso ;  Xos.  II.  and  III.  ai'e  h\)in 
the  vicinity  of  Coiiuiinbo  and  C'arrizal,  "which  are  now  the 
eliief  ports  of  shipment.  Nos.  I.  and  11.  are  very  hard 
compact  amorphous  ores  of  a  bluish-black  colour,  and  often 
exhibit  a  conehoidal  fracture  ;  No.  III.,  which  contains 
more  pero.\ide  than  the  others,  is  softer  and  of  rather  a 
darker  cohnu-,  and  crystals  of  calcium  carbonate  are 
freipiently  found  disseminated  thrnun:h  it. 

The  ore  is  found  in  stratlKecl  beds  varyinu;  iu  thickness 
from  a  few  inches  to  six  feet.  These  beds  occur  iu  the 
range  of  hills  alonj;  the  coast  of  Chili,  known  as  the 
"  Cordilleras  de  la  Costa,"  and  are  found  out-cropping  in 
the  sides  of  the  lidls,  at  varying  distances  one  below  the 
other,  often  to  the  number  of  four  or  five.  These  beds  are 
much  distorted  and  are  interru])ted  by  frecpient  faults. 

A  characteristic  of  Chilian  manganese  ores  is  the  large 
percentage  of  protoxide  of  manganese  they  contain — a 
much  larger  percentage  than  is  found  in  Caucasian  or 
.Spanish  ores,  which  usually  contain  no  more  than  from 
one  to  two  per  cent,  of  protoxide. 

It  is  well  known  that  manganese  dioxide  acts  the  pait  of 
a  feeble  acid,  and,  when  precipitated,  carries  down  with  it 
as  manganites,  protoxide  of  nningani'sc,  baryta,  lime,  ])otash, 
and  other  bases  with  which  it  was  iu  solution.  It  is  pro- 
bable, therefoi'e,  that  in  these  ores  the  ]>rotoxidc  of 
mangaiiese  has  been  dejiosited  in  combination  with  the 
l)eroxide  in  the  form  of  nianganite  of  manganese.  In 
Xo.  I.  there  is  an  unusual  amount  of  potash,  and  in 
Xo.  III.  the  percentage  of  lime  and  baryta  is  high.  -\ 
])art  of  the  baryta  exists  as  sulphate,  and  a  part  of  the  lime 
as  carbonate,  but  no  doubt  portions  of  these  bases  as  well 
as  the  potash  have  been  precipitated  with  tlie  manganese 


ilioxide,  and  exist  in  these  ores  as  manganites.  liaryta  is 
no  iniconnnon  constituent  of  manganese  ores.  In  some 
Caucasian  ore  as  much  asli-Ui  per  cent,  has  been  found. 
Potash,  also,  is  found  in  other  ores  than  Chilian,  and  wc 
ha\e  met  with  one  specimen  which  contained  as  nuich  as 
■1  ■  1.')  ]ier  cent.  The  silica  in  the  Chilian  nninganeso  ores  is 
somclimes  iu  the  form  of  cpiart/.,  but  it  also  exists  very 
fre(|ueutly  as  a  silicate  of  manganese.  It  is  also  to  be 
observed  that  these  Chilian  ores  contain  a  very  low  i)er- 
ecntage  t)f  phosphorus,  a  matter  of  great  importance  to  the 
steel  maker.  The  amount  of  jihosphorus  \-arii's  to  a  slight 
extent,  samples  of  some  cargoes  having  had  about  0-10  per 
cent,  of  this  constituent.  Xo.  II.  contains  a  small  (piantity 
of  arsenic,  which  has  been  shown  by  Pattiiison  and  .Stead 
(.lournal  of  the  Iroji  ami  Sleel  Institute,  188S,  Part  I.)  not 
to  be  so  (U'leterious  an  ingredient  of  steel  as  phosphorus. 

Knormous  beds  of  manganese  ore,  containing  betweei»  HO 
and  -10  ]ier  cent,  of  manganese  and  a  large  percentage  of 
calcium  carbonate,  ha\*e  been  discovered  in  Chili.  These 
de])Osits  are  jiiaetically  inexhaustible,  but  as  yet  only  the 
richer  ores,  containing  about  .'iO  per  cent,  of  manganese  and 
u]iwards,can  be  protitably  exported.  Perhaps  in  the  future, 
should  the  means  of  transjiort  bec(nne  cheaper,  these  poorer 
ores  may  be  brought  into  the  market. 


=^330000000" 


TIIK  PHODUCTIOX  OF  THE  ALLOYS  OF  ALU- 
.^UXIUM  AND  SILICON  IN  THE  ELECTKIC 
EUENACK  (COWLES'  PlIOGESS). 

Until  before  "  B  "  scclion,  British  Association, 
September  1.-),  1889. 

RY  J.  n.  J.  IIAOGER,  F.C.S.,  F.I.f. 

Hisloriml.  —  Although  aluminium  is  one  of  the  most 
widely  distributed  of  the  elements  entering  into  the  com- 
position of  nearly  two  hundred  minerals,  its  oxide  alumina 
was  regaided  as  identical  with  lime  until,  in  17.J4,  MargrafE 
proved  it  to  be  a  distinct  substance. 

In  1807,  Davy,  so  successful  with  the  oxides  of  the  metals 
of  the  alkalis  and  alkaline  earths,  attempted  to  decompose 
alumina  by  the  battery,  but  failed:  and  it  w,as  not  until  the 
year  1828  that  Wohler,  by  heating  the  chloride  with  metallic 
potassium,  first  obtained  aluminium  as  a  grey  lustrous 
metallic  powder,  and  18  years  later  in  globules  uot  larger 
than  pin  heads;  from  these  with  extreme  ingenuity  he 
di'termined  the  principal  jiropcrties  of  the  metal.  In  1854, 
Deville  (at  that  time  I'rol'essor  of  Chemistry  in  the  Ecole 
X^ormale,  Paris),  in  course  of  some  researches  on  the 
chloride,  obtained  a  button  of  pure  aluminium  by  the 
decomposition  of  the  chloride  with  sodium,  and  on  the 
4th  l-'ebruary  that  year  read  a  paper  describing  his  dis- 
covery before  the  Academy  of  Science.  As  a  result  a 
committee  was  formed  to  carry  on  experiments,  2,000  francs 
being  granted  to  meet  expenses.  On  August  14th  he  read 
a  second  paper  before  the  Academy,  exhibiting  several  bars 
of  ahiminiuiu,  and  caused  a  medal  of  the  metal  to  be  struck 
and  presented  to  the  Emperor. 

In  March  of  the  next  year  experiments  on  a  large  scale 
at  the  Imperial  cost  were  instituted  at  ,Iavel,  and  on 
.Tune  18th,  Deville  presented  to  the  Academy,  through 
M.  Dumas,  large  bars  of  pure  aluminium.  These  cxjjcri- 
nu'iits  arc  said  to  have  cost  the  Emperor  ;io,000  francs 
(1,4.58/.). 

Deville's  method,  modified  in  details,  is  still  the  chief  of 
the  chemical  methods  of  preparing  aluminium  on  a  com- 
mercial scale,  and  is  de]ieialent  on  the  cost  of  the  metallic 
sodium  and  the  (h>uble  chloride  of  aluminium  and  sodium, 
which  is  the  compound  used  iu  the  most  important  of  the 
pri-scnt  day  processes. 

Pure  aruuiininni  is  a  highly  lustrous  metal,  white  with' a 
faint  tinge  of  blue  in  colour,  "it  resists  the  action  of  air  and 
moisture  even   at   high  temperatut-es,  is  not   blackened  by 
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exposure  to  the  action  of  sulphuretted  hydrogen  or  the 
alkaline  sulphides,  and  is  not  attacked  by  fused  nitre,  nitric 
or  dilute  sulphuric  acid.  It  dissolves  readily-  in  hydrochloric 
acid  or  in  solutions  of  the  alkalis. 

Its  density  is  but  two  and  one  half  times  that  of  water, 
compared  with  other  metals  its  density  is  as  follow  s  : — 


Metal. 

Density. 

Compai*etl 
■with  Aluminium. 

21-5 

19-3 

ll-i 

lO'o 

8-9 

7-8 

7-3 

7-1 

2-0' 

Gold 

Lead 

Silver 

V7 
4*8 
4*'' 

Copper 

Iron 

3-G 
2*9 

Tin 

2'8 

Zinc 

2*8 

Aluminium 

1-0 

*  Cast  metal  2-56.    Rolled  or  hammered  metal  2-67. 


In  a  paper  read  by  Mr.  W.  H.  Barlow  before  the  British 
Association,  1882,  its  tenacity  is  given  at  12  tons  to  the 
square  inch,  but  weight  for  weight  it  would  equal  high  class 
steel  or  36  tons  per  square  inch.  Its  elasticity  is  almost 
equal  to  that  of  silver.  Is  ductile,  can  be  di'awn  into  very 
tine  wire,  and  is  almost  as  mallealile  as  gold.  Its  thermal 
conductivity  is  about  two-thirds  that  of  copper.  Its  electrical 
is  given  by  Deville  as  eight  times  that  of  iron.  Its  specific 
heat  is  -22,  it  melts  at  1-300'  F.,t  but  exhibits  no  tendency 
to  volatilise  even  though  heated  in  a  carbon  crucible  in  a 
blast  furnace  to  higli  temperatures. 

The  extreme  lightness  of  aluminium,  its  power  of 
resisting  the  action  of  air,  moisture,  and  sulphuretted 
hydrogen  give  it  an  advantage  over  silver  which  it  equals 
in  tenacity  and  elasticity  as  a  material  for  jewellery,  and 
for  scientific  and  astronomical  instruments. 

The  greatest  value  of  aluminium  is  as  yet  in  its  alloys, 
and  it  is  mth  their  production  in  the  electric  furnace  I 
propose  to  deal  to-day,  and  I  may  remark  that  the  success- 
fiU  application  of  the  intense  heat  of  the  electric  arc  to 
the  production  of  metals  on  a  commercial  scale,  marks  a 
new  departure  in  electro-metallurgy  of  which  we  cannot 
over-estimate  the  importance,  rendering  it  possible  to 
produce  rich  alloys  of  aluminium  at  half  the  cost  of  any 
other  process,  and  so  widening  the  field  of  their  application 
to  an  extent  hitherto  unknown. 


TR.tNSTERSE   XyO    LoXGITVDIXiL    SECTION    OF   THE   CoV\-I.ES   ELECTEICiL   FuRXACE. 


Messrs.  Cowles'  first  experiment  was  with  a  very  refractory 
zinc  ore  containing  silver,  -which  they  had  failed  to  reduce 
in  an  ordinary  f  uniace.  A  fii-eclay  tube  was  taken  filled  with 
a  mixture  of  the  crushed  ore  and  charcoal  powder,  a  bundle 
of  electric  light  carbons  inserted  in  each  end,  and  a  current 
from  a  small  d^-namo  sent  through  the  mass ;  in  a  short 
time  the  ore  was  reduced,  but  the  fireclay  tube  was  partly 
melted,  showing  the  necessity  for  a  lining  that  would 
protect  the  furnace  walls  from  the  intense  heat.  Powdered 
charcoal,  a  very  feeble  conductor  of  heat  and  electricity, 
was  tried,  but  it   was   found   that   after  a  time  it  became 


converted  into  graphite,  thus  becoming  a  conductor,  as 
the  smelting  proceeded  changing  gradually  from  the  inside 
to  the  outside,  and  as  the  hot  zone  expanded  causing  loss 
of  energy  and  e\'entually  destroying  the  furnace.  Mr.  Alfred 
H.  Cowles  then  suggested  soaking  the  cliarcoal  powder  in 
milk  of  lime,  and  drying  before  use.  This  proved  success- 
ful, each  particle  of  charcoal  being  coated  with  a  film  of 
lime,  which  insulates  it  and  prevents  electrical  conduction 
between  neighbouring  particles  even  after  the  charcoal  is 

t  Bailey  gives  700°  C.  =  1,484°  P. 
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convortMl  into  jrraphite.  Messrs.  Oowlcs  now  fount!  that 
tlicy  liiiil  :i  lunuu'i'  that  would  iiLiililr  tluiu  In  idiiiliict 
nu'tiillui;;ioal  o|K'mti(>ns  at  a  tfinpiTatuiv  liitluito  luikiionii 
outsido  till'  laliuratory,  and  aftiT  some  rxpeiiniriits  witli 
coriiiid>un,  thcv,  ai'tiii;;  in  coiijunotioii  with  I'lofussor 
XlaluTV,  sit  ii|>  thi'  thst  jihint  for  tlic  prodiu-tioii  of 
nlinuiiiiiiin  bionzi'.  forro-alumiriium  and  silicon  liionze  at 
the  works  of  tlio  Hriisli  KUi'tiii-  ('oiii|ianv,  CU-vilaiid,  Ohio, 
r.S.A.,  and  oji  the  -Jdlh  .laniiai  v  IKSuMr.  K.  ll.Cowks 
Tvatl  a  paper  bcfori'  the  Franklin  Insliliiti-  <losi-riliin;;  the 
eli'ftric  furnace  and  a  process  of  niakiii;;  aluniiniuni  lironze. 
The  Institute  thought  so  hi^hh  of  the  importance  of  the 
discovery  that  tliey  awanled  to  Messrs.  C'owles  the 
"  Klliott  "  •;old  medal,  the  highest  lionour  in  the  {jift  of 
the  Institute.  The  citv  of  I'liilaililphia  awarded  tlieni  the 
"John  Scott  I. epicv  "  medal,  this  lieini,'  the  only  instance 
of  the  two  awards  fallin*;  to  the  same  inventors. 

In  1SH7  Mr.  E.  II.  Cowles  was  elected  a  Fellow  of  the 
Koyal  Soi'iety. 

The  results  obtained  at  Cleveland  were  so  satisfactory 
though  usiuji  only  a  dynamo  of  'MM  amjjeres  with  K.M.F. 
of  CO  volts,  that  in  IHSG  the  Cowles  Company  commenced 
the  works  at  Lockport,  N.Y.,  I'.S.A.  The  works  at 
Lockport  commenced  operations  with  a  Brush  dynamo 
{livin;;  a  current  of  l.liUU  aniiM'rcs  with  an  E.M.F.  of 
■15 — 60  volts  ;  to  this  has  been  achU'il  two  dynamos,  each 
capable  of  supplying  a  current  of  ;i,(IO()  to  :i.2lll)  amperes 
with'  an  E.M.F.  of  .'>'>  to  (U)  volts.  A  fourth  dynamo  is 
now  buililing  of  ;!,()(I0  amperes. 

Dne  striking  feature  of  the  Loekpoit  works  is  the  use 
of  water-power,  the  dynamos  being  actuated  by  two  powerfnl 
turbines,  30  inch  diameter  =  oOO  horse-power. 

The  immber  of  furnaces  in  operation  arc  14,  proilncing 
about  :10U  lb.  of  aluminium  contained  in  allovs  per  24 
hours.     Four  additional  furnaces  ari'  now  building. 

1  will  now  describe  the  English  works  of  the  companj-  at 
^lilton,  StalTordshire. 

The  Millnn  Works. — These,  the  first  electro-metallur- 
gical works  established  in  Europe,  are  situated  near  Milton 
station,  on  the  North  Staffordshire  railway,  with  which 
system  they  arc  connected  by  a  siding,  and  also  abut  on  a 
branch  of  the  Trent  and  Xlersey  canal,  thus  affording 
facilities  for  cheap  transit  of  raw  material,  coal,  and  finished 
proilucts. 

The  experience  at  the  Lockport  works  showed  conclu- 
sively that  great  economies  wfre  to  be  expected  from 
increasing  the  size  of  the  furnaces,  and  the  .strength  of  the 
electric  cunents,  but  no  current  of  more  than  3,000  ampfcrcs 
had  been  used  up  to  the  time  the  Milton  works  were 
planned. 

Mr.  Cowles  then  prepared  a  specification  for  a  dynamo 
to  give  a  current  of  .i,000  amperes  at  GO  volts,  and  eventually 
Messrs.  Cronipton's  designs  were  accepted. 

JJ^nnmo.— This  dynamo  is  of  500  h. p.,  and  furnishes  a 
current  of  5,000  to  «,000  amperes,  with  an  E.M.F.  of  50— 
60  volts.  It  is  said  to  be  the  largest  machine  (at  least  in 
regard  to  quantity  of  current)  in  England,  and  probalily  in 
the  world.  I  will  not  describe  this  niagniticent  machine 
more  fully,  as  it  was  the  subject  of  a  ver}-  interesting  pa|)er 
read  by  Mr.  C'rompton  before  the  "  G  "  section  of  the  Asso- 
ciation last  year. 

lioilers. — The  boilers  supplying  steam  to  the  works  are 
of  the  ISahcock-Wilcox  ty))e,  representing  600  h.p.,  and  are 
fitted  with  mechanical  stokers  ;  by  this  means  one  man  can 
e-asily  attend  to  the  generation  of  steam  for  the  whole  works. 

Engine. — The  main  engine  used  for  driving  the  dyiuimo 
only  is  a  compoun<l  condensing  horizontal  tandem  engine, 
made  by  Messrs.  I'ollitt  and  Wigzell,  of  Sowerhv  Bridge, 
and  is  well  worthy  noting  for  its  beautiful  workmanship. 
Its  motion  is  indeed  so  silent  that  with  your  back  to  it  at 
the  moment  of  starting  you  cannot  tell  whether  it  is  in 
motion  or  not.  It  is  of  600  h.p.,  and  is  provided  with 
autonuitic  expansion  gear,  and  the  centrifugal  governor 
maintains  the  speed  at  76  revolutions.  It  is  needless  to  say 
that  work  of  this  kind  involves  rapid  fluctuations  of  load, 
and  as  an  additional  precaution  against  racing,  the  engine  is 
fitted  with  Tate's  electrical  "  stop-valve,"  which  stops  the 
engine  automatically  if  the  speed  exceeds  a  certain  limit.   It 


I  can  also  be  slopped  from  various  points  in  the  engine  and 
turiiace  rooms  by  means  of  ])ush-bullons  connecled  in 
jiarallel  with  the  nuiin  circuit  leading  to  the  Tale's  valve. 

'I'he  engine  has  a  •J3-in.  high-pressure  ami  a  43-in.  low- 
pressure  cylinder.  The  stroke  is  5  ft.,  Ihe  average  steam 
pressure  being  85  lb.  The  flywheel  is  L'O  ft.  in  diamilcr, 
and  w-eighs  20  tons;  it  is  glared  lo  the  dynamo  by  18 
dri\ ing  ropes,  so  that  the  dymuno  makes  live  r"c\olutions  for 
each  revolution  of  the  engine. 

'J'he  ('nrirnt.—Ynm\  the  dynamo  the  current  is  led  by 
copper  bars  to  an  enonuous  "  cut  out,"  calculated  lo  fuse  at 
8,000  amjM^res.  This  is  i)robably  the  largest  ever  designed, 
and  consists  of  a  framework  cai-rying  12  lead  plates,  each 
3i  '"■  by  -^'-  in.  thick.  From  this  it  passes  into  Ihe  furnace 
rooms.  A  current  indicator  is  inserted  i[i  the  circuit,  con- 
sisting of  a  .solenoid  of  nine  turns.  (This  was  cut  out  of  a 
cylin<ler  of  cast  copper  by  means  of  a  iiarting  tool  in  a 
screw-cutting  lathe.)  In  the  solenoid  is  an  iron  core  sus- 
l>ended  by  a  spring.  The  movement  of  this  is  communicaled 
to  two  pointers,  one  dial  being  jilaced  in  the  engine  room, 
the  other  in  the  furnace  room.  The  range  of  the  indicator 
is  such  thai  the  entire  circle  of  360°  =  8,000  amperes. 

Furnaces. — There  are  two  furnace  rooms,  each  containing 
SIX  furnaces.  The  first  room  contains  the  bronze  furnaces, 
in  which  is  carried  on  the  numufacturc  of  aluminium  copper 
and  silicon  copper.  The  second  is  devoted  to  the  production 
of  ferro-aluminiuni.  The  furnaces  arc  rectangular  in  form, 
built  of  fire-brick,  the  interiuil  dimensions  being  GOin.  Iiy 
20  in.  by  36  in.  Into  each  end  is  built  a  cast-iron  lube, 
through  which  Ihe  carbon  electrodes  enter  the  furnace. 

JClcclroiles. — Each  electrode  consists  of  a  bundle  of  nine 
carbons,  each  2^  in.  diameter,  attached  to  a  bead  of  cast 
iron  for  ferro-aluminium,  or  cast  copper  when  eupro- 
alinninium  is  nuvde.  Each  carbon  rod  weighs  20  lb.  Quite 
recenlly  it  has  been  possible  to  obtain  carbons  3  in.  diameter 
weighing  30  lb.  ;  these  are  employed  in  bundles  of  five. 
The  "  head  "  of  the  electrode  is  screwed  to  the  copper  rods 
or  "  leads,"  which  can  be  readily  connected  with  or  dis- 
connected from  the  fiexible  cables  supplying  the  current. 

Each  cable  is  secured  to  slides  running  on  omnibus  bars 
of  copjier  overhead,  so  that  it  can  be  brought  into  position 
opposite  the  furnace  to  be  u.sed. 

The  electrodes  are  arranged  so  that  it  is  possible,  by 
means  of  a  handle  and  screw,  to  advance  or  withdraw  tliem 
from  each  other  in  the  furnace. 

Lining.-  Lining  the  furnace  is  the  first  O))eration  prepa- 
ratory lo  smelting;  this  is  done  by  covering  the  bolhmi  of 
the  trough  with  a  layer  of  prepared  charcoal. 

Charcoal  Lining. — Oak  charcoal  is  used.  This  is  ground 
under  edge  runners,  treated  with  milk  of  lime  and  dried, 
first  in  a  steam-jacketed  revolving  drum,  and  afterwards  on 
a  hot  iron  plate.  Each  particle  of  charcoal  is  thus  coated 
with  an  insulating  film  of  lime. 

The  eleclrodes  are  now  arranged  in  the  furnace,  and  a 
"  former,"  consisting  of  two  pieces  of  sheet  iron  connected 
by  stirruiis  arched  so  as  to  fit  over  the  electrodes,  foiining  a 
box  without  top  or  bolloni  (ihe  size  being  dependent  on  the 
charge  used),  is  droppeil  over  the  electrocles.  Prepared 
charcoal  is  then  rammed  into  the  space  I)etween  the  iron 
sheet  and  the  fire-brick  walls  of  the  furnace.  This  done,  the 
charge  of  ore  mixed  with  coarse  charcoal  and  Ihe  metal  to 
be  alloyed  with  the  aluminium,  in  form  of  turnings  or 
granules,  is  ])laced  insid<'  the  iron  box,  after  which  this  is 
carefully  withdrawn.  Some  broken  pieces  of  carbon  are 
arranged  so  as  to  connect  the  electrodes  and  start  the 
current.  The  charge  is  then  covered  with  coarse  charcoal, 
and  the  cast-iron  cover,  having  a  hole  in  the  centre  for  the 
escape  of  gases,  is  lifted  into  place  and  luted  so  as  to 
pre\ent  the  entrance  of  air. 

The  commencing  current  is  about  3,000  amperes,  gradually 
increasing  to  5,000  amperes  in  the  first  half-hour.  The  lime 
occupied  by  a  "  run  "  is  about  I.\  hours.  Soon  after  .starling 
Ihe  gases  escaping  from  tint  orifice  in  the  cover  take  fire  and 
burn  with  a  white  flame.  This  gas  consists  mainly  of 
carbonic  oxide,  with  small  (pntntities  of  the  hydrocarbons 
and  nitrogen.  On  the  conclusion  of  the  run  the  furnace  is 
allowed  to  cool,  the  melted  alloy  collecting  in  tlie  bottom  of 
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the  f uinace.  The  next  furnace,  ready  charged,  is  couuected, 
so  that  the  process  is  a  continuous  one,  the  furnaces  heing 
successively  charged  and  connected. 

A  form  of  furnace  in  which  the  metal  is  tapped  from  the 
bottom  has  given  very  satisfactory  results. 

The  energy  required  to  produce  1  lb.  of  contained  alumi- 
nium depends  of  course  upon  the  grade  of  alloy,  the  average 
being  18  h.p.  per  hour. 

The  crude  metal  from  the  furnace  is  then  refined  and 
remelted  in  a  reverberatory  furnace,  each  "run"  is  sampled, 
and  the  percentage  of  aluminium  ascertained  by  analysis. 

The  nature  of  the  reaction  that  takes  place  in  the  electric 
furnace  is  not  very  easy  to  ascertain.  The  reduction  of  the 
ore  takes  place  in  an  air-tight  box,  and  in  presence  of  an 
enormous  e.Kcess  of  carbon.  It  may  be  assumed  that  at  the 
intense  heat  of  the  electric  arc  the  ore  melts  and  give  up  its 
oxygen  to  the  carbon — 

AJ0O3  +  3  C  =  3  CO  +  AU 

The  presence  of  copper  or  iron  is  immaterial,  as  the 
reaction  takes  place  with  ore  alone,  but  in  absence  of  the 
alloying  metal  the  liberated  aluminium  absorbs  carbon  and 
is  converted  into  a  carbide. 

Professor  Hampe,  however,  contends  that  the  reaction  is 
in  two  stages,  the  first  being  electrothermic,  in  which  the 
ore  melts ;  the  second  electrolytic,  in  which  electrolysis  of 
the  molten  oxide  takes  place,  aluminium  being  liberated. 
Supposing  an  alternating  cun-ent  is  used  in  the  furnace 
instead  of  the  continuous,  and  that  we  have  a  high  number 
of  alternations — from  recent  experiments  with  alternating 
currents  we  know  that  very  slight  or  no  electrolytic  action 
occurs — if  then  we  get  equal  results,  it  would  go  to  prove 
that  the  action  is  thermic,  and  not  electrolytic. 

Alternate  Current  Experiment. — An  experiment  was  made 
by  the  Cowles  Company  using  an  alternating  current. 

The  furnace  used  was  48  in. by  12  in. by  24  in.  with  current 
of  900  amperes  with  E.M.F.  of  50  volts,  alternations  per 
minute  11,000.  At  the  end  of  Ij  hours  we  obtained  45  lb. 
of  4  per  cent,  aluminium  bronze. 

This  investigation  was  purely  of  an  experimental  character, 
and  it  cannot  be  doubted  that  on  the  larger  commercial 
scale  the  result  would  be  more  satisfactory. 

The  results  obtained  were  identical  with  those  given  by 
tlie  continuous  current  in  every  waj-,  the  resultant  slags 
similar  in  composition. 

The  slag  from  the  electric  furnace  is  really  oulj'  melted 
unreduced  ore  and  not  a  slag  in  the  proper  sense  of  the 
word.  It  approximate  composition  is  AUO3  90,  SiO.,  2  •  00, 
f  e„03  4-00,  CaO  3-  9,  P  0- 10. 

The  charcoal  from  the  old  linings  which  has  been  partially 
converted  into  graphite  is  recrushed  and  treated  with  milk 
of  lime,  dried  as  before,  and  thus  used  manj-  times  over. 
The  crude  metal  from  the  "runs"  is  remelted  with  a  fluor- 
spar as  a  flux  and  tapped  from  the  reverberatory  furnace  into 
ingots  or  plates,  the  refinery  slag  is  put  into  a  revolving 
drum  for  breaking  into  pieces,  and  then  washed  to  remove 
carbon  ;  the  entangled  pai-ticles  of  alloy  are  thus  recovered 
and  are  worked  up  with  other  charges. 

These  operations  are  carried  out  in  a  separate  building, 
the  reclaiming  house. 

Production. — These  works  produce  about  200  lb.  of 
contained  aluminium  per  24  hours,  the  most  valuable  alloy 
being  alumini\un  Ijronzc,  which  is  supplied  in  grades*  con- 
taining 1  j  to  II  per  cent,  aluminium.  To  obtain  these  the 
rich  furnace  product  containing  15  to 20  percent,  aluminium 
is  remelted  and  reduced  to  the  desired  percentage  with 
metallic  copper  and  cast  in  12  lb.  ingots. 

I  have  now  described  the  most  important  features  of  the 
electro-metallurgical  industry  as  carried  on  at  Jliltou,  and 
will  proceed  to  describe  the  chief  properties  of  the  alloys 
produced  and  some  results  obtained  from  them. 

The  Alloys  of  Aluminium.— With  copper,  aluminium 
forms  a  series  of  interesting  and  beautiful  alloys  varvino-  in 
colour  from  bluish-white  to  red  gold  and  pafe  yellow,  and 
also  differing  widely  in  physical  and  mechanical  properties. 

•  "Hish grade"  furnace,  product  20—30  per  cent.  AI. 


Alloys  containing  GO  to  VO  per  cent,  aluminium  are  very 
brittle,  glass  hard  and  beautifully  crystalline.  With  50  per 
cent,  the  alloy  is  quite  soft,  but  under  30  per  cent,  the 
hardness  returns.  The  20  per  cent,  bronze  has  a  whitish- 
jellow  tint  and  somewhat  resembles  bismuth,  it  is  \ery 
brittle  and  can  be  pulverised  in  a  mortar. 

The  brittleuess  of  alloy's  containing  more  than  1 1  per  cent, 
prevents  their  use,  but  from  11  per  cent,  to  1|  they  are  of 
very  great  value,  possessing  great  tensile  strength,  high 
resistance  to  compression,  low  specific  gravity  and  greater 
resistance  to  corrosion  than  any  alloy  known. 

The  following  gives  the  density  of  these  alloys  conii)ared 
with  other  metals  and  allo3's : — 


Metal. 

Density. 

8'G9 

S"02 

„            „         5 

8 '37 

8'00 

,,              „        10        

7'69 

„              ,.        11          

7-23 

8'38 

Cannon  bronze 

8-23 
7'20 

Cast  steel 

7'71 

7"80 

Nickel , 

8'57 

2'G7 

21 '50 

Gold 

19 '30 

Lead 

11'40 

Silver 

lO'SO 

Copper  

8°90 

Tin 

7*50 

Zinc 

7-10 

CvgAl. — The  standard  "  A"grade,  containing  10  percent, 
aluminium,  behaves  as  a  true  alloy,  that  is  will  not  liquate 
out  into  different  eomliinations.  It  resembles  pale  gold  in 
colour.  Its  tensile  strength  in  castings  run  from  75,000  lb. 
to  90,000  lb.  to  the  square  inch  with  from  4  to  14  per  cent, 
elongation. 

The  following  is  the  report  of  a  test  of  10  percent,  bronze 
produced  by  the  Cowles  process,  made  by  Professor  Unwiu 
and  alluded  to  in  his  work  on  the  "  Testing  of  Materials  of 
Construction,"  p.  348. 

The  bar  was  0-499  in  diameter  and  was  placed  in  shackles 
which  have  spherical  bearing  sui-faces,  so  that  the  tension 
was  extremely  uniform  on  the  section. 

Breaking  weight,  7-195  tons  =  36*78  tons  per  square 
inch,  89,743  lb. 

Elongation  in  10  inches,  3"326  inches  =  33-26  per  cent. 

Contraction  of  area,  0-078  inches  =  39-87  per  cent. 

Elastic  limit,  3-47  tons  =  17-74  tons  per  square  inch. 

The  elongation  in  different  parts  of  the  bar  was  much 
more  uniform  than  with  iron  or  steel. 

One-inch  lengths  measured  after  fracture — 


1. 

2. 

3. 

.. 

5. 

6. 

1-27 

1-27 

1-26 

1-28 

1-27 

1-26 

7. 

8. 

9. 

10. 

11. 

1-2. 

1-28 

1-2!) 

1-34 

1-3G 

l-« 

1-41 
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The  high  elastic  limit  ia  a  muteriiil  so  pliutic  is  uote- 
wortliv. 

In  ft'sistaiice  to  compression*  tliis  nietiil  oiiuiils  the  best 
cast  sti-fl  ;  its  transt'erse  streuijlh  or  ri^iility  is  iiboiit 
•10  tiiiu's  frrcatiT  than  onlinary  l)ra<s  ;  its  limit  of  elaslicity 
equals  stifl  of  thi'  same  tensile  stronfllh  and  elonpition  ; 
forjjeil,  tempcreil,  and  annealed,  its  elon;;atIon  eiiiials  the 
best  {irades  of  steel  of  the  same  stiength. 


The  "  Special "  gnulu  contains  more  aluminium  than 
"  A "  fjraile ;  is  In^lier  in  tensilr,  transverse,  torsional 
strength  and  elastic  limit,  its  elongation  is  less  varyin{{ 
from  nil  to  H  [H'r  cent. 

'I'lu'  followinfi  was  a  test  made  at  Wasliiiifitnii  Xa\  y 
Yard  of  metal  of  this  ■jrade  supplied  by  the  Cimles 
Comjiany's  works. 


Tkst  at  Washingtox  N.vvy  Yard  of  Cowi,i:s  Comi-a.nv's  ••  fii-EciAi,  Gradk  "  Aluiiinium  Bronzk. 


1    Dimension  of  Specimens. 

Weitflit 

Klnstic  bimit 
iier  Smutre  Inch 

WeiRht  per 
Sau:ii-o  Ineli  on 

Elongation. 

Rodcction 

Length. 

Diameter. 

A,.,.i;...i                on  Orisinal        1     Original  Cross 
appncu.       1      Cross  .Section.     1          Section. 

1                         ,         1 

of  Area, 

1 

1       Inches. 
No.lt 1         200 

No.  S 1         200 

Indies. 
■SOO 

•501 

Lli. 
22,tS5 

2I,fi50 

LI). 
7i),8ill 

I.h. 
111.,'.!! 

109,823 

Per  Cent. 
0-45 

0-05 

Per  Cent. 
0-00 

2-39 

t  Cu89.  .VI  10.  Si  l-n  =  100. 


Onluauce  Office,  Xavy  Yard,  Washington, 
Februarv  1 6th,  IHS6. 


A.   H.   McCoRMICK, 

C'oniinander,  tJ.,S.N., 

Inspector  of  Orduaucc. 


Tkst  madk  i.n  Lkeds,  E.nglaxd. 

The  Leeds  Forge  Company,  Limited.      Testing  Depart  mint. 
Special  Grade  Ahimiuiuin  lironze. 

November  10th,  1886. 


Specimen. 

Dimensions  in 
Inches. 

Tensile  Strength  in 
Tons. 

Diameter. 

Area. 

Total.      Per  Sq.  In. 

1  B^und  bar  casting 

■283 

•0616 

3-7             57"27 

(128,40011).) 

For  the  Leeds  Forge  (,'onipany, 

(Signed)         Sami'sox,  Fox,  May,  &  Co. 

The  H,  C,  D,  and  E  grades,  containing  7j,  5,  2\,  and 
\\  per  cent,  aluminium  respectively,  decrease  in  tensile 
strength  from  about  65,000  per  square  inch  in  U,  to 
25,000  lb.  in  E  grade.  The  transverse  and  torsional 
strength,  elastic  limit  and  resistance  to  compression  de- 
creasing as  the  aluminium  is  lowered,  elongation  increasing 
in  the  same  proportion.  The  K  grade  !ni'tal  will  stretch 
nearly  two-thirds  of  its  length  befoi'e  rnjiture,  which  exceeds 
that  of  pure  copper  by  about  100  per  cent.  .V  piece  ot 
C  grade  wire  can  he  twisted  through  several  hundred  turns 
before  breaking.  A  rolled  bar  (>f  C  gi*a<le  (5  per  cent.) 
tested  at  the  l*h(pnix  works,  Kohort,  Germany,  gave — 


Tensile  strength  . 
Elongation 


82,8S0  !b.  to  squai-e  inch,  .S7  tons. 
GO  per  cent. 


Average  Strength  in  Castings. 


Grade, 


Tensile  Strength 
per  Sq.  In. 


Elongation. 


"A"  special  (11  percent.).. 
"  \  "bronze  (10 

"B"     „     (;i 

"  C  •'      .,      {3-5i 
"  D  ••      ,.       (■2J 
"E"      „      (11 


).... 
).... 
).... 
).... 


Lb. 
90-100,000 

Per  Cent 
0— S-0 

75—90,000 

4- It 

65-G5.030 

20—10 

f5— 4.7,ono 

30-40 

SO-85,000 

40—50 

25—30.000 

40— 5.'i 

'  Compression  test  15(;.(XI0  Watertown  Arsenal  test. 


All  grades  of  this  bionze  under  11  per  cent,  can  be  rolled, 
swedged,  or  drawn  coUl,  and  is  the  only  bronze  that  is  not 
"  hot  short,"  and  can  be  worked  at  u  bright  red  heat  as 
easily  as  wrought  iron.  Under  the  hammer  it  can  be  drawn 
out  to  the  fineness  of  a  needle. 

The  rolling  of  sheets,  rods,  bars,  and  wire  is  done  at 
bright  heat,  only  the  finishing  being  done  cold.  KoUing 
or  working  this  metal  in  any  way  makes  it  stronger  and 
tougher.  A  "  rolled  "  rod  "  H,"  grade,  tested  at  the  Otis 
Iron  and  Steel  Works,  Ch'veland,  (.)hio,  showed  tensile 
strength  8;!,000  lb.  (37  tons)  to  the  square  iuch  with  39  per 
cent,  elongation  before  breaking.  In  the  casting  this  metal 
h.td  but  60—65,000  lb.  (26-7—29  tons)  tensile  strength, 
with  20  per  cent,  elongation. 

The  fracture  of  the  special  ami  "A"  grades  exhibit  a 
crystalline  struetvu'e  ;  the  lower  grades  are  extremely  fibrous. 

The  beautiful  colour  and  jtower  of  resisting  corrosive  in- 
fluences make  aluminium  bronze  valuable  in  art  metal  work. 

In  the  church  of  St.  (iermain,  Paris,  are  12  beautiful 
candlesticks,  6  ft.  high,  and  a  crucifix,  4  to  5  ft.  in  height, 
made  of  5  per  cent,  aluminium  bronze  ;  these  have  been  in 
position  over  20  years,  and  their  colour  is  still  perfect.  In 
I'hiladelphia,  the  statue  of  W'm.  I'enn,  intended  to  surmount 
the  dome  of  the  new  city  hall,  will  be  cast  in  aluminium 
bronze. 

Aluminium  brass  is  another  valuable  alloy  made  by  com- 
bining aluminium  bronze  with  zinc  in  different  proportions. 
It  is  a  close-grained,  homogeneous,  and  tough  metal. 

The  torpedo  shell  before  you  is  cast  from  this  metal  (the 
No.  2  grade). 


.\Unninium  Urass. 

Tensile  Strenifth  in 
Castin^^s  i)cr  Sq.  In. 

Eloniration. 

No.  1 

Tons. 
23-27 

.30—34 

Per  Cent. 
10 — 14 

Ko.  •' 

6—11 

This  alloy  forges  hot,  and  its  special  casting  properties, 
its  resistance  to  corrosion,  its  low  specific  gravity,  render 
it  valuable  as  a  material  for  ships'  propellers,  stern  and 
ruclder  frames,  j)ump  [iIung^M's  and  roils,  valves,  wheels,  and 
pinions,  and  for  hydraulic   and  engineering  work  generally. 

\  number  of  tests  were  made  by  order  of  the  Navy 
Department  of  the  United  States  of  aluminium  bronze  and 
brass  as  comjjared  with  United  States  gun  bronze,  with 
favourable  results.  A  blade  could  be  nnide  of  it  at  least 
one-lhird  thinner  than  cast  iron  or  any  other  bronze  blade, 
and  would  be  that  much  lighter  (.see  table  of  tests). 

For  cartridge  shells  this  alloy  cannot  be  equalled  :  their 
strength  would  enable  a  thiimer  and  lighter  shell  to  be  used 
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T\ith  the  advantage  of  not  being  corroded  by  the  contained  '   Artillery  of  France  with  very  favourable  results — the  high 

explosive.     The  use  of  aluminium  bronze  as  a  material  for  price  of  aluminium  being  then  the  onh-  thing  prohibitive  of 

cannon  was  the  subject  of  a  paper  read  before  the  United  its  widespread  use  for  guns. 

States  Naval  Institute.     As  early  as   1859  a  mountain  gun  The  following  are  some  of  the  results  of  mechanical  tests 

of    this   metal    was  cast  and  tested  bv  the   Committee   of  of  aluminium  bronze  and  brass  ; — 


Compression  Tests  hade  at  Watektowx  Arsenal,  U.S.A. 


Original  Length. 

Shortened  to     |         Original 
Inches.                 Diameter. 

Increased  to 
Inches. 

Ultimate 
Strength. 

ntimate 
Strength  per     1       Specimen  (Casting). 
Square  Inch.     ! 

Inches.                    Inches. 
2-03                              1-705 

2-00                              1-525 

Inches. 

•798 

•79S 

Inche.s. 
•865 

•9:4 

;            Lb. 
80,'200                      160,400 

76,803                      153,600 

"A"  1  Bronze. 
"A" 2  Bronze. 

Cross  Section  of  Bar. 


Transverse  Strength. 


Length  between  Supports. 


Breaking  Load. 


Aluminium  Brass  No.  2  cast  in  Sand. 
Tested  at  Milton. 


Square  Inches. 
1 


No.  of  Indies. 
12 


Lb. 

8,100 


Deflection  with  5,000  lb.  load  was  but    -04   inch,  and  permanent  set  -01  inch,  showing  remarkably  high  transverse 
elastic  limit,  great  rigidit\',  and  elastic  resilience. 


Tests  made  to  determine  Effects  of  TEMpERATrKE. 


A  "  Aluminium  Bronze. 


Diameter. 


Length.       '  Tensile  Strength. 


Elongation, 
per  Cent. 


Cast  in  sand 

Duplicate 

Same  bar  belted  to  430"  F 

Cooled  to  temperature  of  room 

Heated  to  450°  F.,  or  possibly  somewhat  higher  temperature 


IIC.OOO 
108,000 
108,000 
109,000 
SP.OOO 


6.  Xot  broken. 

4.  „ 
1. 

5.  Bar  broke. 


Showing  that  this  bronze  retains  its  strength  through  a  range  of  temperature.  Aluminium  brass  No.  2,  subject  to  like 
test,  broke  at  29,000  and  35  per  cent,  elongation  with  very  great  contraction  of  area.  When  cold  the  same  bar  resisted 
Ho,000  lb.  without  rupture. 


Tests  of  Aluminium  Bronze  and  Brass. — Ukitkd  States  Navi  Department  Tests. 


Mark  or 

No. 


Approximate  Composition. 


Length  ] 
I^fS^Diameter. 

Marks.  ' 


Area. 


I   Tensile  |     Elastic 
Strength       Limit 

I      Per  Per 

Sq.  Inch.  Sq.  Inch. 


Elonga-      H<,(iue.        Diameter  at 

inTs         «°°<" 
Inches. 


Area. 


Fracture. 


^  ' 


f  ic 

7C 
9C 

10  C 
lie 

11  D 
13  C 

9D 
10  D 
L13D 
1 
2 
3 
4 
5 
6 


Cu. 
91^o 

AI. 

7^75 

Si. 
0-75 

Zn. 

88-60 

10- 

1'33 

91-5 

7^75 

0-73 

90- 

9- 

1- 

63  • 

8^5 

0-33 

33-83 

G3' 

333 

0-33 

33-33 

92- 

7-5 

0-5 

91-5 

7^73 

0-75 

90- 

9- 

1-0 

92- 

7^5 

0-5 

88- 

.. 

.. 

2- 

88- 

.. 

.. 

2- 

88* 

2' 

88- 

2- 

83- 

.. 

2- 

88  • 

2' 

Sn. 


10  • 
10- 
10^ 
10^ 
10  • 
10  • 


Inches. 
15 

Inches. 
1-875 

Sq.  In. 
2-761-i 

15 

1-875 

2-7612 

15 

1-873 

2-7612 

15 

1-875 

2-7612 

13 

1-873 

2-7612 

13 

1-900 

2-840 

15 

1-875 

2-7612 

15 

1-900 

2-840 

15 

1-890 

2-810 

15 

1-0.30 

2-930 

15 

1-ST3 

2 -7612 

15 

1-875 

2-7612 

13 

1-875 

2-7612 

15 

1-880 

2-7760 

15 

1-880 

2-7760 

15 

1-830 

2-7760 

Lb. 

00,700 

66,000 
67,600 
72,830 
82,200 
70,400 
59,100 
53,000 
6,9,930 
46,530 
1S,000 
•24,590 
22,500 
'23,000 
•20,570 
2i,750 


Lb. 

18,000 

27,003 
21,000 
38,000 
60-73,000 
55,000 
19,000 
19,000 
33,000 
17.000 
10,000 
11,000 
11,000 
13,000 
13,000 
13,000 


Percent. 

2:J-200 

Percent. 
30-7 

3-300 

7-8 

13-00 

21-62 

2-40 

5-78 

2-33 

9-83 

0-40 

4-33 

15-1 

23-59 

6-2 

15-60 

1-33 

3-30 

7-80 

10-19 

2-50 

4-70 

8-20 

6-80 

5-SO 

10-89 

4-00 

10-36 

2-33 

6-30 

3-70 

7-30 

Inches. 
1-36' 


1-80 
1-66 
1-82 
1-78 
1-86 
l-6tj 

1-731 

1 
1-86  !■ 

1-73J 

1-83 

1^81 

1-77 
1-7S 
1-82 
1-81 


Chill 
castings. 


Dry 

sand 
castings. 


Green 

saiul 

castings. 
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Tests  op  ALrsnsirM  Bronzk  and  Dkass. — I'.nitkd  States  Navt  Depahtmknt  Tests — continued. 


Tests  of  Hardness  of  Large  liars.    (Aluminium  Bronze  or  Brass. ) 


Hardness  of  Navy  Yard  Bronze. 


Mark. 


Hardness  of  Head. 


Hardness  of  Stem. 


Hark. 


Hardness  of  Head. 


Hardness  of  Stem. 


IC 
7  0 

9-39 
lfl2 

iris 

14G9 
17-08 

13S5 

li-Jii 
13-59 
10-60 

18-07 

1 

I 
No.  1                             3-33                                  3-33 

No.  5            1                 3-07                                  6-5ii 

11 C 

lie 

10  D 

The  Niivy  Yard  Uronze  wiis  riirnislied  Tay  U.S.  Government,  and 
i-iii-oriilly  liisl   :il    Now  York  Niivy  Yard  under  inspection  of  an 
ollicer  detailed  fur  that  piiipose. 

Wm.  H.  Harris, 

t'liii-f  Kn«;in(.'or, 


r.s.x. 


Tksts  madk  at  Miltox  Wokks. 


I)escri|)tion. 

Orifcinal 
Diameter. 

Final 
Diameter. 

OriRinal 
Area. 

Final 
Area. 

Original 
Length. 

Final 
Length. 

T.S.  Original 
Section. 

T.S.  Final 
Section, 

Elongation. 

Reduction 
of  Area. 

Rolled  No.  1  brass 

-737 

•GiO 

■iiiK 

-3019 

3-SI2 

4-302 

37-7 

B3-3 

Percent. 
22- 

Per  Cent. 
29-2 

Rolled  No.  -2  brass 

-Oil 

-.130 

•29C0 

-2"J00 

O-IO.') 

5-C25 

37-8 

60-9 

9-7 

25-6 

Rolled  "  C  "  bronze 

-731 

•1(0 

•4196 

•i2;ii 

0- 

8- 

W-3 

114-C 

33-3 

70- 

"Hereules"          metal 
rolled  hot  to  1  Sin.... 

-C07 

-4S5 

-289S 

•1817 

2-66 

3-47 

34- 

03 -C 

85- 

30  • 

".V"  bronze 

-JUSl 

.■ 

-278 

.. 

2  4fi 

.. 

44-3 

.. 

6  7 

10^ 

No.  3  brass,  rolled  hot 
from  3  so.  in.  pillar  to 
li  in.  and  cold  to  1  in. 

-370 

2-40 

•• 

sn-fl 

(S8,000  1bs.) 

•• 

12-5 

17-0 

AtrMixir.M  .\li.ovs. 

Shrinkage  pel   Inch  in  \2  hiilies. 

Alumisivm  Hron/.e, 

Dry  Sand.  Green  Sand, 

Inch.  Inch. 

Al ,',     ,'r 

A2 i 

A3 3\    -.\ 


02 } 

AlVMIXIUM    lillASS. 


No.l '       

No.2 A     

'ii 

ALVMIMV.M    IlKRClI.KS. 

No.G ,». 

1». 

No.4 A    

Ai.rMixiiM  Hkaiuxg  MfrCAL. 

No.  1 

•    A 

No.  3 

U 

Silicon 

I 

Ferro-Alnminium. — The  alloys  of  uluminiinn  ami  iron 
have lonp  been  known.  They  arc  rcfpncfl  to  liy  F;ini(lay,  who 
found  0-01;i  to  0-69  per  cent,  nhunlniiini  in  "  Wootz  "  steel. 
Ropers,  in  an  article  in  the  **  Mtjniteur  Indiistriel,"  No.  'l'^~^^, 
1859,  says  a  small  ]>cr  cent,  of  alnniiniuni  makes  steel  li.ird, 
strong  and  brittle,  a  larger  quantity  makes  it  very  dense, 
without  impairing  its  peculiar  polish  or  detracting  from  its 
qualities. 

The  influence  of  aluminium  in  snmll  ipiantity  on  east 
iron  is  very  marked,  and  was  last  year  the  subject  of  an 
interesting  paper  by  Mr.  W.  .1.  Keep,  in  conjunction  with 
Professor  Mabery  and  L.  I).  \'(irce,  of  the  Case  school  of 
applied  science,  t'leveland,  Ohio,  U.S.A.,  read  before  the 
American  Association  for  the  Advancement  of  Science, 
August  1888. 

Two  bases  were  used — one  a  white  iron,  with  composition 
Si   0-186,  1'  0-263,  S  00307,  JIu  0-092.     The  other,  grey 


Swedish  iron,  markeil  F.Ii.,M.,  willi  Si  1-249,  P  0-084, 
Si  0*04,  Mn  0- 187.  The  ferro-aliiininiuni  used  was  made 
by  the  t'owles  process,  and  contained  Si  3 -KG,  AI  11-42  per 
cent.  Each  base  was  experimented  upon  separately,  and 
at  the  same  time  a  series  of  blank  trials  were  made,  the 
metals  in  the  two  series  being  subjected  to  exactly  the 
same  conditions. 

The  following  results  were  obtained  : — 

1st.  Solidity  of  castings  and  prevention  of  blowholes. 
The  aluminium  eastings  were  of  a  slightlj-  finer  grain  and  of 
increased  .•solidity.  With  0-1  per  cent.  Al  present  the 
resistance  to  dead  weight  was  increased  about  44  per  cent, 
and  to  impact  G  per  cent. 

2ud.  Does  the  aluminium  remain  in  the  iron  after  re- 
melting?  The  white  base,  after  the  addition  of  0-25  per 
cent,  of  aluminium,  was  re-melted  six  times,  fresh  quantities 
of  the  white  base  being  added  each  time.  That  the  alumi- 
nium remains  in  and  improves  the  iron  is  shown  by  the 
superior  and  stronger  cavtings  obtained  in  this  series,  even 
after  the  percentage  of  .\l  bad  become  very  low,  than  in 
those  cases  wliere  no  aluminium  was  added. 

3rd.  The  effecfof  aluminium  on  the  grain.  Aluminium 
seems  to  enable  iron  to  hold  in  solution  all  its  carbon 
until  just  upon  the  point  of  solidification,  when  it  is  pre- 
cipitated in  a  finely  giajihite  form.  The  advantage  of  this 
is  the  uniformity  of  the  mass  and  the  absence  of  pockets 
of  graphite,  which  arc  generally  |iroduced  when  ordinary 
grey  iron  has  been  cdcilid  slowly.  Hence  the  homogeneity 
and  greater  strength  of  the  aluminium  castings.  The 
raiiidity  of  cooling  makes  little  or  no  difference,  as  the 
release  of  the  carbon  seems  to  be  instantaneous  and  only  at 
the  moment  of  crystallisation. 

.\  very  little  alumiiiium  is  sufficient  to  precipitate  graphite 
from  white  iron,  0-25  per  cent,  rendering  it  perceptibly 
darker  in  colour,  0-5  per  cent,  more  so,  whilst  0-75  per 
cent,  renders  it  (piite  grey  with  no  signs  of  white.  With 
increasing  annnints  uj)  to  4  per  cent.,  the  maximum  in  all 
these  experiments,  the  effect  is  the  same,  the  eastings 
becoming  softer  and  greyer  as  the  amount  of  aluminium 
increases.  The  presence  of  much  silicon  dues  not  alter  the 
matter,  the  grain  being  the  same  also  in  thin  and  rapidly 
cooled,  as  iu  thick  castings. 
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4th.  Alumi'iiuin  ca.stings  are  not  affected  by  chilling. 
Graphite  is  liberated  whether  the  casting  is  cooled  rapidlj- 
or  slowlv,  -with  the  result  that  the  grain  is  uniform  and  there 
is  no  chill. 

5th.  When  sufficient  aluminium  is  present  to  liberate  the 
graphite,  a  coating  is  formed  on  the  casting  which  resists 
the  sand  and  the  heat,  and  prevents  the  iron  burning  the 
sand  into  itself. 

6th.  The  fineness  of  the  grain  causes  them  to  be  more 
ea.sily  cut  than  cast  iron  of  coarser  grain. 

7th.  The  presence  of  aluminium  increases  the  strength  to 
sustain  a  constant  load,  but  tlie  strength  does  not  increase 
uniformly  with  the  percentage  of  aluminium. 

8th.  The  increase  in  strength  is  much  greater  and  more 
marked  than  in  the  preceding.  Above  a  certain  percentage 
the  strength  diminishes,  due  to  larger  amoimt  of  graphite 
liberated. 

9th.  Elasticity  is  improved. 

10th.  The  fineness  and  compactness  of  iron  containing 
aluminium  gives  less  permanent  set  than  iron  equally  as 
soft  when  that  softness  is  produced  by  silicon. 

1 1th.  The  shrinkage  is  slightly  increased  with  a  small 
quantity  of  aluminium,  due  probably  to  the  elimination  of 
blowholes,  but  with  0  <5  per  cent,  and  more  it  is  much 
decreased,  especially  in  case  of  the  wrought  iron. 

12th.  In  case  of  the  white  iron  fluidity  is  much  increased. 
With  tTev  base  containing  much  silicon  it  is  not  so  clear, 
though  it  "is  believed  the  tiuidity  is  increased. 

The  fact  that  aluminium  lowers  the  melting  point  of  iron 
is  utilised  in  the  Mitis  castings,  the  invention  of  Mr.  Peter 
Ostberg,  of  Stockholm.  In  making  llitis  castings,  a  very- 
small  quantity  of  .iluminium,  about  '050  percent.  Al,  in 
form  of  7  or  8  per  cent,  fen-o-aluminium  is  added  to  the 
change  (about  GO  lb.)  of  wrought  iron  in  the  crucible  the 
moment  this  has  been  melted.  The  fusing  point  is  at  once 
lowered  about  500',  and  the  charge  becomes  very  fluid  and 
can  be  cast  in  the  finest  moulds,  while  the  great  difference 
between  its  temperature  and  its  fusing  point  gives  all  the 
time  necessary  for  its  manufacture  without  danger  of  its 
solidifying. 

The  tensile  strength  of  llitis  castings  may  be  as  high  as 
27  tons  per  square  inch,  with  an  elongation  of  20  per  cent. 
Another  alloy  made  in  the  electric  furnace  is  silicon  bronze, 
which,  owing  to  its  great  strength  and  tenacity,  its  resistance 
to  corrosion,  combined  with  high  electrical  conductivity,  is 
perhaps  the  best  metal  extant  for  electric  hght,  telephone, 
and  telegraph  wires. 

In  conclusion,  may  I  direct  your  attention  to  the  test 
bars,  castings,  and  specimens  of  aluminium  alloys  made  by 
the  C'owles  process,  kindly  lent  for  this  paper  by  the  Cowles 
Syndicate  Company,  Limited. 

Specimens  of  Aluminium  Alloys  made  in  Cowles'  Process. 

Exhibited     in     connexion     with     Paper      read     before 

" B"  Section,  British  Association. 

"So.  1.  Aluminium  bronze  cylinder  (torpedo  shell). — 
2  feet  long,  1-t  inches  diameter;  cast  in  sand  with  core,  out- 
side finely  polished ;  inside  rough.  Test  bars  taken  from 
same  pouring  gave  :  Tensile  strength,  105,000  lb.  per 
square  inch  (46-87  tons)  ;  elongation,  6  per  cent. 

Xo.  2.  Cylinder  same  as  above,  made  from  aluminium 
brass  "Xo.'2"  (one-third  zinc)  (33-3  per  cent.). — Tensile 
streno^h,  90,000  1b.  per  square  inch  (40- 17  tons);  elastic 
limit,  66,000  1b.  per  square  inch  (29 -46  tons);  elongation, 
6  per  cent. 

Xo.  3.  Piece  of  calico-printing  cylinder,  6  inch  diameter 
and  about  1  foot  long.  Cast  by  Jlessrs.  Bolton  and  Sons, 
Oakaraoor  Mills,  Cheadle,  Staffordshire,  in  the  same  manner 
as  they  cast  their  copper  cylinders. 

Xo.  4.  Dynamo  hub  of  aluminium  brass  "  Xo.  2." — This 
metal  has  a  tensile  strength  of  93,000  lb.  to  the  square  inch, 
and  5  per  cent,  elongation.  The  (iennan  silver  that  has 
heretofore  been  used  in  the  Brush  hubs  has  but  44,000  lb. 
tensile  strength,  and  24  per  cent,  elongation,  and  costs 
much  more  than  this  brass. 


Xo.  5.  Billet  of  10  per  cent,  aluminium  bron'/,e  cast  in 
chill. — One  entire  side  polished  to  show  perfect  casting, 
colour,  &c. 

Xo.  6.  Lathe  turnings  of  aluminium  bronze,  showing  no 
signs  of  oxidation  after  three  years'  exposure  to  the 
atmosphere. 

Xo.  7.  Aluminium  "  pig  "  casting  (SO  per  cent,  aluminium). 
— Produced  directly  by  heat  of  electric  furnace  reduction  of 
oxide  of  aluminium  by  carbon.  (Believed  to  be  the  first 
reduction  by  carbon  of  this  oxide.) 

Xo.  8.  Xorth  Metropolitan  (London)  Tramways  Com- 
pany's "car  bearing"  of  ordinary  gim-metal  after  a  year's 
wear,  and  originally  of  same  dimensions  as  Xo.  9. 

Xo.  9.  Same  company's  car  bearing  made  from  Cowles' 
aluminium  bearing  metal  after  a  year's  running  on  same 
route  as  Xo.  8,  no  wear  being  perceptible. 

Xo.  10.  Aluminium  bronze  bar,  one  end  hammered  hot, 
other  end  twisted  cold. 

Xo.  11.  Five  per  cent,  aluminium  bronze  bar. — Bending 
test,  bent  cold. 

Xo.  12.  Ten  per  cent,  aluminium  bronze  rolled  sheet. — 
Test,  spring  by  bending. 

Xo.  13.  Five  per  cent,  aluminium  bronze  rolled  bar. 
Tested  at  Phtenix  Works,  Euhort,  Germany.  —  Tensile 
strength,  82,880  lb.  to  square  inch  (37  tons)  ;  elongation, 
60  per  cent. 

Xo.  14.  Five  per  cent,  aluminium  bronze  cup  dra\\'n  cold 
from  a  9-inch  disc. 

Xo.  15.  Sample  of  silicon  copper  product  run  direct  from 
furnace.     Silicon  =  15-08  per  cent. 

Xo.  IG.  Bar  of  basic  Siemens  steel,  tested  at  Phoenix 
Works,  Kuhort,  Germany,  show-ing  bending  and  fracture. 

Xo.  17.  Bar  of  10  per  cent.  Cowles'  aluminium  bronze, 
tested  at  Phceni.x  Works,  Euhort,  Germany,  showing 
bending  and  fracture. 

Xo.  18.   One-inch  round  bar  of  aluminium  bronze. 

Xo.  19.  Two-Inch  square  bar  of  aluminium. 

Xo.  20.  Propeller  blade  of  Xo.  2  aluminium  brass. 

Xo.  21.  Ores,  slags,  and  fragments  of  carbons  from  the 
electric  furnace. 

Xo.  22.  Drawings  and  views  of  the  furnace,  engine,  and 
dvnamo. 


Xo.  23.  Photographs  of  the  ' 
Milton,  Staffordshire. 


Cowles'  "  aluminium  works 


A  XOTE  OX  THE  VOLATILISATIOX  OF  LEAD 
OXIDE,  AXD  ITS  ACTIOX  UPOX  GLASS  AT 
LOW  TEMPERATURES. 

A  Paper  read  before  the  British  Association, 
Newcastle-on-Tyne,  September  1889. 

EY   T.  W.  HOGG. 

Le-VD  oxide  in  a  state  of  fusion  attacks  silica  with  gi-eat 
readiness,  and  by  merelj-  exposing  a  mixture  of  these 
substances  to  a  red  heat  for  some  time  combination  ivill 
take  place  without  the  mixture  having  been  in  a  state  of 
fusion  ;  it  is  therefore  not  surprising  to  find  that  glass 
should  be  acted  upon  b_v  lead  oxide  at  a  comparatively 
speaking  low  temperature. 

If  a  polished  plate  of  glass  be  coated  with  oxide  of  lead 
and  then  heated  up  to  a  temperature  of  scarcely  visible 
redness,  or  even  slightly  below  this,  it  will  be  found,  after 
cooling  and  removing  the  surplus  oxide,  that  the  surface  has 
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Ikvu  tU-tihotlv  forroilcd,  owinj*  to  the  oxide  haviiijj  entru  d 
iiili)  f4>inliiii:iti()ii  with  thi'  coiistitui'iils  ot'  tlu-  ^lass.  Tlu' 
eornuh'tl  jiarl-i  prothicod  h_v  cuiiduotiii;;  thi*  oprnitioii  at  tliis 
ti'mprnitiuf  possess  quite  i\  smooth  surfaee,  hut  if  tlio 
eorrosion  ht*  ullowetl  to  tako  jthiee  at  a  lU-eided  red  lu'ut 
thi'  parts  art'  rou«rh  and  not  unliki'  the  i-ffoct  pnuhict-d  hv 
drv  livdrotluorie  aui*!.  Hv  soakiii^  thi'sc  eorrodi'd  phttt-s  iu  a 
solution  iif  Aininoniuiu  sulpliiilr  thr  lead  may  In*  eonvcrti'd 
into  sulphidt'  of  load,  ami  tho  corrosion  m;iy  W  so  varied 
undt-r  dilTcri-ut  conditions  that  brilliant  mirror-like  tilms 
inav  hf  obtained  of  eonsidurable  ilnrabililv  and  of  sutru-icnt 
lluekni'ss  to  be  quite  opaque,  or  so  thin  tluit  li-ibt  i>f  u 
brownish  hue  is  transmitted. 

Upon  examinini;  these  eorroded  parts  undi-r  tlie  miero- 
scope  the  limit  of  eaeli  mark  was  oljserved  to  possess  a 
dflieate  fringe  easily  seen  by  very  oblitpie  lii^ht,  and 
especially  if  the  j;lass  was  observed  from  tbe  reverse  side, 
the  appearance  hein^  similar  to  what  mi;:bl  be  prodiu-i-d  by 
u  slijjhtly  volatile  substance.  Whilst  submittiufj  this  point 
to  a  more  careful  examination  it  was  found  that  if  a  plate  of 
^hiss  was  written  upon,  usinji;  lead  oxide  as  a  pit^ment,  and 
another  plate,  preferably  of  some  dark  blue  or  ruby  tinted 
;;;lass,  placed  immediately  over  it  hut  prevented  from  actual 
contact  by  suitable  means — if  these  were  then  heated  for 
about  one  hour  to  a  temperature  of  scarcely  visibK-  n-dness, 
the  upjK'r  fflass  always  liad  its  polish  so  altered  tbat  a 
distinct  reverse  of  tbe  writinjj  ajipeared  upon  it,  more  or  less 
sharp  according  to  the  tlistancc  between  tlie  two  surfaces. 

It  was  suspected  at  tirst  that  tliis  result  was  produced  by 
the  mechanical  transportation  of  particles  of  the  oxide,  as 
the  expulsion  of  moisture  from  moist  substances  is  often 
accompanied  by  the  expulsion  of  part  of  the  substance 
itself.  This  suspicion,  however,  was  easily  disposed  of  by 
previously  beating  tbe  oxide  before  jilacinjx  the  u]»ptr  jj;lass 
over  it;  the  effects  were  jnst  as  easily  obtained  with  this 
precaution,  and  quite  a  conclusive   experiment  consists   in 


actually  fu->iM^  tlie  o\i(K>  upon  a  platinum  support;  if  this 
is  tluMi  c<)vered  liy  a  plate  itf  <;l  iss  and  pre\enled  from 
actual  contact  in  the  usual  way.  and  heated  to  the  usual 
temperature,  the  polish  of  tbe  jilass  will  also  he  distinctly 
altered.  The  effects  are  also  obtained  if  a  little  lead  oxide 
be  placed  in  a  platinum  crucible  and  this  covered  by  a  piece 
of  dark  blue  ;;lass  ;  in  this  case  it  rcipiires  exposure  to  the 
low  temperature  for  two  or  three  hours  before  tbe  jrlass  is 
tarnished.  It  is  ^»*nerally  understood  tliat  lead  oxide  is  not 
sensibly  volatile  below  its  fiisinjr  point,  and  so  far  as  tbe 
indications  of  the  balance  are  concerned  this  may  be  quite 
true;  it  is  therefore  very  interesting;  to  know  that  by  the 
experiments  here  describeil,  it  can  he  shown  that  lead  oxide 
volatilises  at  a  scarcely  visible  red  heat  iu  such  (pumtities 
tliat  fail  to  he  reco<;nised  by  tlu*  most  sensitive  balance. 


OX  SOME  iiEsm/rs  of  axalysks  ov  olive  oil 

EKOM   DIFKKKKNT  SOLKCES. 

nV    l.KOXAHO    \U(  HltUTT. 

Thk  examination  at  various  times  during  the  past  seven 
or  ei;;ht  years  of  sanii)les  taken  from  lartje  bulks  of  olive 
oil  iutended  for  lubricatiufr  has  afforded  an  opportunity 
of  making  a  comparison  of  the  oil  from  several  different 
sources ;  hut  as,  unfortunately,  only  a  fraction  of  the 
samples  have  been  labelled  with  the  port  of  shipment,  the 
number  available  for  purposes  of  comparison  is  not  so  large 
as  it  might  have  been. 

The  results  are  arranged  in  the  following  table,  and  the 
following  conclusions  may  be  drawn  from  them : — 


Source  of  the  Oils. 

Total 

Number 

of  Samples. 

Number 
Examined  for 
Adulteration 
as  Well  as  for 

Aeidity. 

Number 

found 
Genuine. 

Per  Cent. 

found 
Genuine. 

Free  Fatty  Acid  (=01 

eic  Acid). 

Highest. 

Lowest. 

Average. 

Seville 

3i 

35 

3 

33 

33 

3 

31 
27 
2 

90'8 
77-1 

10-0 

251 

5-« 

1-5 
2-0 
2-1 

4-t 
6-7 

3-3 

Spain  (total) 

70 

70 

CO 

83-7 

25-1 

1-5 

6-5 

19 
12 
3 

IS 

8 
3 

1 

'l7 
8 
S 

1 

91-1 
1(10-0 
lll()-0 
100-0 

lG-9         1             -9 
20-2                  4-1 

s-i;            -i-i 

9-4                   9-2 

7-3 

Giojii 

10-9 

Monopoli 

Naples 

C-3 
9-3 

Italy  (total) 

Sfl 

30 

29 

96-7 

25-2 

•u 

8-B 

Sicily  (Messina) 

28 

22 

9 

40-9 

10- li 

"5 

9-1 

Grceee  (Zante) 

2 

12 

3 

2 
10 
3 

2 

c 

100-0 
0(J-0 

8-7                4-8 
16-8         1           6-5 
13-5                 85 

C-7 

9-5 

10-4 

The  Seville  oils,  liotli  as  refjards  their  freedom  from 
aeidity  and  the  high  percentafie  of  {xenuine  samples  aniong 
them,  prove  to  be  snj>erior  to  the  faine(l  Ciallipoli  oils.  The 
aeidity  of  some  of  the  samples  of  Malajra  oil  was  wry  hij^li, 
liut  the  average  acidity  was  less  than  that  of  any  of  the 
Italian  oils,  exoejit  those  from  Monopoli,  of  whieli  only 
three  samples  were  examined.  Among  the  Malaga  oils 
there  was  a  large  percentage  of  adulterated  samples. 
Taking  the  Spanish  oils  generallj',  although  they  appear 
from  these  results  to  be  more  liable  than  tlie  Italian  oils 
to   be  adulterated,  yet,  ou   the  other  hand,  they  arc  as  a 


rule  decidedly  more  neutral,  which,  as  regards  lubrication 
and  burning,  is  a  very  important  jxiint. 

Amongst  the  Italian  oils  those  from  Gioja  arc  distin- 
guished for  their  acidity.  The  small  number  of  adulterated 
Italian  oils  is  worlliv  of  note. 

My  analyses  of  the  oils  from  Sicily  (juifc  conlirms  their 
reputation  for  inferiority.  They  are  very  largely  adulterated, 
and  as  a  rule  decidcdlv  rancid. 

A  few  single  samjilcs  from  sources  not  named  iu  the  table 
have  also  been  examined.  Thus,  some  oil  from  Mitylcne 
proved  to  contain  as  much  as  30  per  cent,  of  free  fatty  acid. 
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A  sample  luhellod  "  Sfax  Fine  (_)live  Oil "  gave  the  following 
results ; — 

Sp.  gr.  at  60=  F ■  9169 

Free  fattv  acid  (=  oleic) IS'o  per  cent. 

*Rise  of   temperature  with  sulphuric 

acid  of  97  per  cent,  strength 43  '5°  C. 

Percentage   of    KOH    reqnired    for 

saponification 19-38  per  cent. 

Melting    point    of    fatty    acids    by'128°C.  and 

capillary  tube  method /28-5°  C. 

*  The  Elaidiii  required  310  minutes  to  solidify  at  19°  C, 
and  was  dark  lemon  yellow  and  soft  after  standing  24  hours 
at  19=  C. 

The  oil  showed  no  unusual  tendency  to  dry  when  tested 
side  by  side  with  olive  oil  of  known  purity. 

liy  Henard's  process  no  Arachis  oil  was  fo\ind. 

By  the  Milliati-Stock  test  no  cotton  oil  was  found. 

The  melting  point  of  the  fatty  acids  is  quite  abnormally 
high,  and  so  also  is  the  specific  gravity,  considering  the 
large  percentage  of  free  fatty  acid  in  the  sample.  No  con- 
clusions can  be  drawn,  however,  from  the  results  yielded 
by  this  single  sample.  Another  African  oil,  from  Saffi 
(Morocco)  gave  quite  normal  results. 

•  See  tills  Journ:a,  ISSd,  303  et  seq. 
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NOTE  ON  THE  USE  OF  POTASSIUM  CYANIDE  IN 
THE  ESTIMATION  OF  COPPER. 

BY    GEO.  E.  E.  ELLIS,  F.C.S. 

AssAYERS  in  this  section  of  the  United  States  (Butte  City, 
Montana)  are  iu  a  somewhat  unenviable  position,  for  they 
have  to  work  accurately,  expeditions!}',  and,  at  the  same 
time,  cheaply.  A  copper  assay  (wet  method)  costs  but  a 
dollar,  a  silver  and  gold  determination  the  same  amount, 
while  the  value  of  a  lead  ore  or  of  a  silver  ore  is  determined 
for  the  pitiable  sum  of  half  a  dollar.  These  are  the  usual 
charges,  but  some  assayers  "  run  "  three  silver  samples  for 
a  dollar,  and  wait  a  month  or  longer  for  remuneration  for 


their  labours.  Add  to  this  the  fact  that  a  copper  assay  is 
supposed  to  take  four  hours  for  executiou,  and  a  silver  one 
two,  and  it  will  be  readily  seen  that  lengthy,  elaborate,  or 
expensive  methods  of  analysis,  e.g.,  brown  iodide  of  potas- 
sium method,  the  electroljtic  method,  &c.,  are  useless  so 
far  as  we  are  concerned.  In  the  assay  of  copper  ores, 
therefore,  we  are  confined  to  the  determination  by  means  of 
a  standard  solution  of  potassium  cyanide,  and  I  regret  to  say 
that  some  of  our  assayers  (?)  (and  Butte  City  is  the  second 
largest  mining  camp  on  the  face  of  the  globe),  after  getting 
the  copper  into  solution,  render  the  solution  alkaline  with 
ammonia,  filter  off  the  preci|>itate  (if  any),  and  then  titrate 
with  the  cyanide  solution,  utterly  ignoring  the  fact  that  the 
amount  of  potassium  cyanide  used  is  no  indication  of  the 
percentage  of  copper  present  if  the  ore  carries  zinc,  iron,  or 
other  foreign  metals. 

Much  has  been  written  about  the  interference  of  zinc, 
iron,  &c.,  but  believing  from  experience  that  these  results, 
though  probably  correct  in  direction,  were  not  correct  iu 
degree,  I  determined  to  obtain  further  information  by  appeal 
to  experiment.  The  influence  of  zinc  was  first  determined, 
for  most  of  our  copper  ores  obtained  at  moderate  depths 
carry  more  than  "  traces  "  of  this  metal. 

The  following  solutions  were  prepared  : — 

(A.)  7-3104  grms.  of  pure  copper  were  dissolved  in  a 
little  pure  nitric  acid,  the  solution  heated  to  small  bulk,  and 
then  diluted  to  3,0U0  cc. ;  30  cc.  of  the  copper  solution, 
therefore,  contain  0-073104  grm.  of  copper. 

(B.)  121 -5  (approximately)  grms.  of  potassium  cyanide 
were  dissolved  in  1,000  cc.  of  water. 

(C.)  6-5035  grms.  of  pure  zinc  were  dissolved  in  a  small 
quantity  of  nitric  acid ;  the  solution  was  then  heated  to  a 
small  bulk  aud  diluted  to  10  litres;  Ice. of  the  zinc  solution, 
therefore,  contains  0-00065035  grm.  of  zinc. 

The  mode  of  procedure  was  as  follows  : — 30  cc.  of  the 
copper  solution  (.\.)  were  taken,  150  cc.  of  water  were  then 
added,  then  varying  quantities  of  the  zinc  solution  (C). 
15  cc.  of  strong  annnonia  was  afterwards  introduced,  and 
the  blue  solution  nitrated  with  the  standard  potassium 
cyanide  solution.  The  solutions  were  measured  with  pipettes 
graduated  to  -'[i  cc,  and  each  set  of  experiments  was  made 
on  the  same  day,  so  tluit  the  results  obtained  should  not  be 
affected  hy  the  alteration  in  the  value  of  the  cyanide  solution. 

A  large  number  of  experiments  were  performed,  and  uo 
difficulty  was  experienced  in  obtaining  concordant  results. 
The  following  are  offered  as  being  the  most  reliable  : — 


Composition  of  Solution. 

Weight  of  Zn  and  of  Cu. 

Percentage  Composition. 

KCy  required 
in  cc. 

DifEereuce 

incc. 

30  cc.  of  Cu  solution  +  0  cc.  of  Zn  solution 

-073104  Cu 
Kil  Zn 

Cu  =  100 
Zn  =  0 

23 -M 

•• 

30  cc.  of  Cu  solution  +  1  cc.  of  Zn  solution 

-073104  Cu 
-I100G.J035  Zn 

Cu  =  99-118 
Zn  =    0-882 

23-93 

-0-01 

30  cc.  of  Cu  solution  +  2  cc.  of  Zn  solution 

-(l73H)lCu 
-0013007  Zu 

Cu  =  98-252 
Zn  =    1-748 

23-94 

0-oa 

30  cc.  of  Cu  solution  +  5  cc.  of  Zn  solution 

-073104  Cu 
•00325175  Zn 

Cu  =  95-741 
Zn  =    4-259 

23-95 

0-01 

30  cc.  of  Cu  solution  +  7-5  cc.  of  Zn  solution 

■073104  Cu 
•004877026  Zn 

Cu  =  93-745 
Zn  =    6-263 

24-06 

0-12 

30  cc.  of  Cu  solution  +  10  cc.  of  Zn  sohitiou 

•073104  Cu 
-0005033  Zn 

Cu  =  91-831 
Zn  =    8-109 

24-50 

0-36 

30  cc.  of  Cu  solution  +  IC  cc.  of  Zn  solution 

•073104  Cn 
•00975525  Zn 

Cu  =  88-227 
Zn  -  11-773 

24-90 

1-02 

30  cc.  of  Cu  solution  +  20  cc.  of  Zn  solution 

•073104  Cu 
•013007  Zn 

Cu  =  84-895 
Zn  =  ]5^105 

25-Sl 

1-37 

30  cc.  of  On  solution  +  25  cc.  of  Zn  solution 

•073104  Cn 
■01635875  Zn 

Cu  =  81-809 
Zn  =  18  191 

25-48 

1-54 

30  cc.  of  Cu  solution  +  3ii  cc.  of  Zu  solution 

-073104  Cu 
-01'.)51II3  Zn 

Cu  -  78-934 
Zn  =  21-000 

25-04 

1-70 

80  cc.  of  Cu  solution  +  35  cc.  of  Zn  solution 

-073104  Cu 
-02-276225  Zn 

Cu  =  70-230 
Zn  =  2i-744 

23-75 

1-81 

30  cc.  of  Cu  solution  )-  10  cc.  of  Zn  sohitiou 

•07310tCu 
-U26014  Zu 

Cu  =  73-755 
'in  =  20-245 

-23-83 

1-91 
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Composition  of  Solution. 


Weight  ot  Zn  and  of  Cu. 


SO  CO.  ot  Cu  solution  +  80  cc.  of  Zn  solution 

SO  cc.  of  Cu  solution  +  laocc.of  Zn  solution 

SO  cc.  of  Cu  solution  +  200  cc.  of  Zn  solution 

SOcc.  of  Cu  solution  +  320  cc.  of  Zn  solution 

30  cc.  o(  Cu  solution  +  400  cc.  of  Zn  solution 

SO  cc.  of  Cu  solution  +  OOOcc.  of  Zn  solution.... 
30  cc.  ot  Cu  solution  +  SOOoc.ofZn  solution.... 
30  cc.  of  Cu  solution  +  1.000  co.  of  Zn  solution. . 
SO  cc.  of  Cu  solution  +  1,200  cc.  of  Zn  solution. . 


30  cc.  ot  Cu  solution  +  2,000  cc.  of  Zn  solution  = 
S2  cc  of  AmHO  (instead  of  15  cc.  as  in  all  the 
other  cases). 


•OT.SlOlCu 
'032O2S  Zu 


•O7310tCu 
■07S(M2  Zu 


•07310-1  Cu 
•1S0070  Zn 


•07310i  Cu 
•208112  Zu 


•07310V  Cu 
"2001  KlZn 


•073iat  Cu 

•.T,10210  Zu 


•07310t  Cu 
■52U2.soZn 


•073104  Cu 
'660350  Zu 


•073104  Cu 
•780420  Zu 


•073104  Cu 
1^30070  Zu 


Percontngo  Composition. 


KCy  required 
in  cc. 


Cu  = 
Zn  = 


68-428 
41-578 


Cu  =  4S-36it 
Zu  =  5rti.3t 


Cu  =  35'981 
Zn  =  G4'019 


Cu  =  a.-i^Ollfi 
Zn  =  74-004 


Cu  =  21  •937 
Zn  =  78-083 


Cu  = 
Zn  = 


15^778 
84^22'^ 


Cu  =  12-320 
Zn  =  87-680 


Cu  =  10^105 
Zn  =  89-893 


Cu  =  8 '665 
Zn  =  91-43o 


Cu  =  1^83D 
Zu  =  98^161 


28^96 
32-84 
311 -7G 
47-42 
62-53 
W20 
79-20 
92-30 
96-80 
123-0 


Diflerenco 
incc. 


8-02 
8^90 
1582 
23 -48 

2s-i;9 

40^26 
55-211 
08-56 
72-86 
99-00 


From  these  results  it  may  ho  eonohuli'il  tliat  the  presence 
of  4 — ."»  per  ceut.  of  zinc  in  the  copper  solution  docs  not 
practicallv  affect  the  correctness  of  tlie  indications  afforded 
hv  the  potassium  cyanide  solution  ;  but  tliat  \vlu-n  the 
percenta<;e  of  zinc  exceeds  tliat  ain()Hnt,  the  indications  of 
the  standard  solution  are  perfectly  niitmstworthy,  and  that 
consequently  the  zinc  must  he  removed  hefore  titration  is 
effected.  AVhen  the  percentage  of  zinc  present  was  con- 
.sidenihle,  it  was  noticed  that  the  change  of  colour  of  the 
solution  from  light  blue  to  faii\t  violet  took  place  very 
slowly  indeed. 

It  seemed  also  a  matter  of  interest  to  determine  whctlier 
the  "  copper  value  "  of  the  blue  solution  altered  on  being 
kept  exposed  to  air  and  to  light  for  a  ecuisidi-rable  time. 
All  the  experiments  jierfornied  showed  that  the  blue  eoloui- 
in  tlie  ammoniacal  solution  at  the  end  ot  three  weeks 
required  for  its  discharge  practically  the  same  volume  of 
potassium  cyanide  solution  as  it  dul  when  first  produced. 
i''or  instance : 

On  June  1st  a  solution  (.\.)  was  jirepared  containing 
20  cc.  of  solution  of  copjier  nitrate,  100  ee.  of  walir,  and 
10  cc.  of  ammonia  solution.  The  blue  solution,  which  did 
not  till  the  Hask,  was  then  exposed  to  light  until  the 
22nd  June,  when  it  was  titrated  and  required  17-.")  ee. 
of  cyanide  solution  for  the  disidiaige  of  the  colour. 

Solution  (li.),  prepared  and  titrated  on  the  22nd  with 
the  same  solutions,  containing  30  cc.  of  copper  nitrate 
solution,  loO  cc.  of  water,  and  l.i  cc.  of  ammonia  solution, 
required  26-3  cc.  of  cyanide  solution. 

26-3  cc.  for  30  =  17^.'j3  cc.  for  20. 

As  regards  the  standardising  of  the  jiotassium  cyanide 
solution,  my  experience  seems  to  indicate  that  staiulanlising 
should  be  performed  at  lea.if  once  a  week  ;  a  certain  weight 
of  cojiper  which  on  the  Gth  of  .June  required  24-Hic.  of 
cyanide  solution  needed  26-3  ec.  of  the  same  solution  on 
the  22nd  of  the  same  month — an  increase  of  0-1  cc.  per  day. 

I  hope  soon  to  be  able  to  present  to  the  Society  a  series 
of  detei-minations  upon  the  influence  of  varying  (juantities 
of  iron  on  the  amount  of  jiotassiuni  eyanifle  retpiired  for 
the  titration  of  solutions  containing  equal  weights  of  copper. 
Present  results  show  that  the  percentages  obtained  are  ahvays 
low  when  a  considerable  percentage  of  iron  is  present,  owing 
probably  to  the  retention  by  the  preei])itated  hy(h-ate  of  a 
portion  of  the  blue  ammoniacal  compound. 


ASSAYING  AND  HALL-MARKIXG  AT  THE 
CHESTER  ASSAY  OFFICE. 

BY    \V.    F.    I.OWK,    P.I.C,    F.C.S. 

QAssnciate  of  the  Royal  School  of  Mines.) 

TiiERK  seems  to  he  little  doubt  that  the  Chester  Assay 
Office  is  descended  from  the  olci  Chester  Mint  that  existed 
as  far  back  as  the  reign  of  Alhelstan,  but  the  charter  of  the 
companv  oidy  dates  back  to  the  reign  ot  .Tames  II.  An 
old  minute  book  of  the  Chester  Goldsmiths'  Company, 
however,  dates  back  as  far  as  1523,  and  from  this  it  is  seen 
that  the  officers  of  the  company  had  the  power  of  testing 
(by  touch)  all  articles  ot  gold  or  silver  sold  in  the  city  of 
Chester. 

The  process  of  assay  by  cnpellation  is  the  removal  by  the 
aid  of  fused  lead  oxide  of  all  the  constituents  of  an  alloy 
with  the  exception  of  the  so-called  noble  metals,  gold  and 
silver  (and  also  platinum,  if  jiresent).  It  is  earned  out  by 
the  addition  of  a  suitable  (piantity  of  lead  to  the  alloy, 
which  is  then  placed  on  a  hot  bone-ash  cupel,  and  heated 
iu  a  current  of  air.  The  lead  and  also  the  other  metals, 
with  the  exception  of  the  gold  and  silver,  oxidise,  and  the 
fused  lead  oxide  takes  up  the  other  oxides  as  fast  as  they 
form  and  carries  them  down  into  the  porous  cupel  until 
a  button  of  pure  gold  or  silvir  only  is  left.  The  jirocess 
of  cnpellation  is  one  of  the  oldest  metallurgical  operations 
there  is  any  record  of,  for  it  is  frequently  mentioned  iu  the 
Old  Testament  as  the  "  refiner's  fire."  There  is  also  no 
doubt  that  the  Romans  carried  out  the  process  on  a  large 
scale,  for  numerous  pigs  of  lead  have  been  found  in  this 
country  bearing  the  sign  "  EX  ARGENT"  (c.x  argentatc) 
showing  that  they  had  been  desilveriscd,  and  assays  of  the 
lead  prove  this  to  have  been  the  case. 

To  come  ilown  to  a  mon-  recent  date,  a  very  full  and 
complete  account  of  the  method  of  assay  by  cupellation,  &c. 
is  given  in  Sir  .Icdni  IVttns'  translation  of  Lazarus  Erckern's 
Book  on  .^s.saying  pulilislied  in  1G83. 

The  modern"  methods  of  Inilliim  assay  will  be  found  very 
fully  described  in  Watts'  Dictionary  of  Chemistry,  Phillip's 
Metallurgv,  Percy's  Silver  and  (iold,  llakin's  Elements 
of  Metallurgy,  aiid  also  in  the  last  edition  of  Muspratt's 
Dictiouarv  of  Chemistry. 

The  furnace  used  for  <iipelIation  is  a  muffle  furnace,  and, 
after  having  worked  with  many  forms,  we  fiiid  that  iio 
furnaces  are  to  be  couqiared  bo"th  for  accuracy  in  assaying 
and  for  ease  and  comfort  in  working  with  Fletcher's  gas 
furnaces.  At  Chester  Assay  Office  a  pair  of  these  furnaces 
have  been  nsed  for  the  last  eight  years,  and  have  been  foimd 
most  satisfactorv.     The  muffles  are  9j  in.  by   5^  m.,  and 
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each  muffle  is  capable  of  cupelling  32  gold  assays  at  a 
batch  {i.e.,  of  taking  eight  cupels,  each  cupel  taking  four 
assays).  With  gold  assays,  they  burn  75  cubic  feet  of  gas 
per  hour,  but  with  silver  assays,  where  only  20  assays  are 
cupelled  in  a  batch,  and  the  temperature  is  much  lower,  they 
bum  from  50  to  55  cubic  feet  per  hour,  and  with  the  price  of 
gas  at  Chester  (.'i.5.  id.  per  1,000)  they  cost  3(f.  per  hour  for 
cupelling  gold  and  about  2r/.  per  hour  for  cupelling  silver. 

Formerly  a  furnace  similar  to  that  described  in  Makin's 
Manual  of  Metallurgy  was  used ;  later  this  was  replaced 
by  a  pair  of  furnaces  similar  to  those  used  in  the  metallur- 
gical laboratory  of  the  Royal  SSchool  of  Jliues,  a  descrip- 
tion of  which  is  given  in  Percy's  Silver  and  Gold. 

The  gas  furnaces  are  placed  under  a  hood  and  are 
connected  with  the  chimney  of  the  furnace  room  by  means 
of  a  cone  damper  which  can  be  brought  right  down  upon 
the  loose  irou  chimney  supplied  with  the  furnace,  or  can  be 
raised  above  it ;   this  damper  is  very   useful  in  regulating 

Fig.  1, 


the  draft.  At  first  there  was  some  difficulty  with  the  grids 
or  upper  part  of  the  burners  ;  these  used  to  get  red  hot,  and 
in  a  few  weeks  the  slits  in  them  would  be  nearly  closed  up 
so  that  the  grids  required  continually  renewing. 

To  prevent  this,  the  body  of  tlie  furnace  was  raised  about 
half  an  inch  abo\e  the  burner,  being  supported  on  strips  of 
asbestos  cardboard  at  the  corners.  If  the  body  is  raised 
only  very  slightly  above  the  burner,  this  heating  is  prevented, 
but  it  is" an  advantage  to  raise  it  as  much  as  half  an  inch,  so 
that  in  case  of  the  passage  for  the  flame  round  the  muffle 
getting  choked  with  soot,  a  bent  iron  rod  can  be  inserted 
without  putting  out  the  furnace  and  cooling  down  the 
nmffle.  This  choking  oidy  very  occasionally  takes  place, 
but  it  is  capable  of  spoiling  any  assay  that  may  be  in  the 
furnace  if  it  cannot  be  removed  at  once,  as  the  temperature 
is  lowered  so  considerably  by  it.  The  heating  of  the 
burners  took  place  only  when  the  furnace  was  kept  burning 
for  several  hours  together,  and  especially  when  the  tempera- 
ture was  changed  several  times,  as  in  cooling  down  before 
taking  out  silver  assays  and  then  heating  up  again  for  the 
cupellation  of  another  batch.     Since  raising  the  body  of  the 


furnace  the  grids  last  for  months,  only  requiring  renewing 

about  once  or  twice  a  year.  Another  little  precaution  to  be 
taken  with  these  furnaces  is  to  tightly  wire  the  connecting 
india-rubber  tube  to  the  burner  of  the  furnace,  for  after  a 
time  it  is  apt  to  get  slack  where  it  fits  on  to  the  burner, 
and  when  this  happens  the  gas  flashes  back  and  takes  fire 
at  the  small  nozzle  through  which  it  passes  before  entering 
the  box  below  the  gauze  and  grid. 

The  muffles  used  have  only  a  few  small  holes  at  the  end, 
moderately  high  up  ;  in  fact,  the  muffles  are  supplied  without 
any  holes,  and  a  few  are  made  in  them  before  being  used. 
Muffles  with  slits  in  the  sides  are  decidedly  objectionable, 
as  they  crack  much  sooner,  and  silver  assav's  done  in  them 
are  not  so  uniform.  After  a  muifie  has  been  in  use  for  some 
time  it  frequenth'  cracks  along  the  bottom,  and  this,  if  not 
noticed,  will  often  cause  trouble,  as  the  assays  which  are  in 
the  cupels  just  over  the  crack  leap  or  spurt,  and  arc  thus 
rendered  worthless.  The  cause  of  this  appears  to  be  the 
reducing  action  of  the  fine  jet  of  gas  which,  passing  through 
the  crack,  acts  on  the  absorbed  oxide  of  lead  in  the  cupel,  and 
disengages  gases  just  below  the  bottom  of  the  molten  assay. 
The  cracks  can  be  stopped  with  fireclay,  or  a  thin  piece  of 
iron  can  be  laid  on  the  bottom  of  the  muffle ;  but  neither 
remedy  is  satisfactory,  and  it  is  better  to  put  in  a  new 
muffle  at  once. 

For  silver  assays,  10  grains  are  taken,  b>it  a  special  set 
of  weights  is  used,  divided  into  ozs.,  dwts.,  J,  ^,  -and 
^  dwts.,  the  10-gi'ain  weight,  representing  the  assay  pound 
of  12  troy  ounces,  and  the  standard  weight  of  9*25  grains, 
representing  11  oz.  2  dwt.,  that  being  the  legal  standard  for 
silver. 

The  balances  employed  are  made  by  Oertling,  and  will 
indicate  distinctly  j-^^j;  of  a  grain ;  in  fact,  on  such  a 
balance,  one  milligramme  puts  the  pan  right  down  upon  its 
supports,  and  the  needle  completely  off  the  scale. 

The  weighed  assay  is  placed  in  a  little  bag  of  lead,  made 
by  taking  very  thin  sheet  lead  (laminated  lead)  cut  to  the 
proper  weight  (the  piece  then  measures  about  3.j  by  2j  in.), 
and  rolling  this  up  into  a  little  conical  bag,  like  the  bags 
used  by  grocers  for  holding  moist  sugar,  &e.  It  is  needless 
to  say  "that  each  batch  of  lead  is  assayed  for  silver.  The 
commercial  laminated  lead  is  quite  pure  enough  for  this 
pui'pose,  as  on  an  average  the  amount  used  for  each  assay 
contains  only  sufficient  silver  to  rai.se  the  amount  by  0-08 
per  thousand.  The  bags  are  kept  on  a  shelf  by  the  side  of 
the  balance.  After  being  placed  in  the  lead  bag,  the  latter 
is  folded  up  and  is  squeezed  up  into  a  ver_\'  little  ball,  which 
is  then  ready  for  cupelling.  20  to  24  silver  assays  are 
cupelled  at  a  batch,  and  several  check  or  trial  assays  are 
cupelled  at  the  same  time,  to  determine  the  loss  of  silver  by 
absorption  into  the  cupel.  At  a  proper  temperature  the  loss 
appears  to  be  due  entirely  to  absorption,  for  the  amount 
lost  by  the  assays  can  be  recovered  from  the  cupels.  If 
the  temperature  is  too  high  there  is  also  a  loss  due  to 
volatilisation,  and  at  the  temperature  at  which  gold  assays 
are  cupelled,  and  which  is  much  higher  than  that  employed 
for  silver,  there  is  some  htss  of  silver  by  volatilisation. 
Silver  can  always  be  found  in  the  flue  dust  of  these  furnaces, 
and  the  dust  from  the  inside  of  an  old  iron  chimney  yielded 
0'073  per  cent,  of  silver  and  0' 00033  per  cent,  of  gold. 

The  pure  silver  for  checks  as  also  the  pure  gold  for  the 
same  pitrpose,  we  always  prepare  ourselves,  and  before 
using  them  compare  them  with  assays  from  the  trial  plates 
supplied  bj'  the  Jlint.  These  trial  plates  are  portions  of 
those  prepared  at  the  !Mint.  A  full  aitd  very  interesting 
account  of  their  preparation  is  given  in  the  fourth  Annual 
Report  of  the  Deputy  Master  of  the  Mint,  1873. 

The  loss  of  siher  in  cupellation  varies  with  the  tem- 
perature, and  at  the  temperature  usually  employed  by  the 
writer  the  loss  is  not  more  than  1  to  1^  dwt.  on  the  assay 
pound  or  about  4  to  6  parts  per  thousand,  on  a  batch  of 
20  assays.  With  a  batch  of  24  assays  it  is  rather  more, 
about  8  parts  per  thousand,  but  with  only  about  a  dozen 
assays  it  can  be  reduced  to  i  dwt.  per  assay  pound  or  about 
2  parts  per  thousand. 

The  great  advantage  of  the  gas  furnace  is,  that  not  only 
is  this  loss  less  than  in  the  coke  furnace,  but  it  is  also 
much  more  uniform,  the  checks  in  the  front  losing  almost 
identically  the  same  as  those  in  the  centre  and  back  rows. 
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whereas  with  a  coke  furnace  the  lo.s.>s  is  usually  very  much 
jfrealcr  at  tho  bai-k  of  t)w  inullli'. 

(Jivat  I'aiv  iiui^t  ln' takiii  in  iiuiliii^  donii  silver  assays 
bofiiro  ri'inoviii;;  them  from  tlie  inutile,  for  the  pure  molten 
silver  left  on  tlie  enpel  nlisorhs  oxygen  ini<l  this  oxyfjen  is 
given  olt  as  the  assay  cools  and  sets  ;  anil  if  the  assay  is 
cooled  i|uickly  the  surface  sets  l)cf<ue  the  oxygen  has  hcen 
given  off,  then  what  is  called  "spitting"  of  the  assay  takes 
place  ;  that  is,  a  kind  of  arhorescenee  is  tlirown  up. 

There  is  a  curious  effect  oflen  to  lie  noticed  wlien  pure 
silver  checks  have  been  used  without  the  addition  of  any 
copper.  If  the  furnace  has  liecn  tuiiud  down  loo  c|uiekly 
so  as  to  make  the  tinished  assays  spit,  the  buttons  from  the 
Ktaiulurd  silver  (i.e.  alloyeil  silver)  will  have  spit,  whilst  the 
pure  silver  checks  will  not  Ir.ive  done  so. 

The  assays  after  renuival  from  the  furnace  arc  sipicczcd 
with  a  (mir  of  pliers,  brushed,  anil  then  weigheil. 

(VoW. — The  oldest  ntethod  of  testing  the  quality  of  gold 
was  by  the  touch.  This  cimsisted  in  making  a  streak  on  a 
Mack  stone,  called  a  touchstone,  and  comparing  it  with  a 
stn'ak  from  a  piece  of  gold  of  known  coniiiosition  called  a 
touch  needle.  Krckcrnsays  that  by  this  method  a  diffi  rcnec 
of  halt  a  carat  {i.e.  about  1!  jicr  cent.)  can  be  detected,  but 
it  has  been  shown  that  a  difference  of  several  carats  very 
frequently  caimot  be  detected  even  by  those  accustomed  to 
use  the  touchstone. 

The  process  for  the  bullion  assay  of  gold  depends  on  the 
solubility  of  silver  and  the  insolubility  of  gcdd  in  nitric  acid. 
It  was  fonnerly  considered  that  li  parts  of  silver  should 
be  added  to  1  part  of  gold  in  order  that  all  the  silver 
might  be  removed,  and  hence  the  ]>roccss  received  the  name 
of  inquartatiou.  It  is  now  found  tliat  gold  will  part  on  the 
addition  of  2  parts  of  silver  to  1  of  gold,  but  iu  assaj'ing  it 
is  usual  to  obtain  the  alloy  in  the  proportion  of  2^  parts  of 
silver  to  1  of  gold. 

Krckcrn  describes  this  process  very  fully,  and  his  descrip- 
tion is  very  similar  to  the  method  in  which  it  is  still  carried 
out,  and  a  considerable  amount  of  accuracy  seems  to  have 
been  obtained  (to  about  ()•  1  per  cent.). 

There  are  three  different  methods  of  reporting  the  quality 
of  gold :  (1)  decimally;  (2)  in  caratsj  and  (3)  in  parts  of 
the  assay  pound  of  12  oz.  troy. 

The  fidlowing  table  by  Professor  Roberts  Austen  shows 
the  relationship  of  the  three  methods.  It  is  usual,  however, 
in  employing  carats,  to  weigh  to  the  xsth  of  a  carat  grain. 


Excess 
Grains. 

Decimal 
Equivalent. 

Carat 
1  Grains. 

Eights. 

1 

1 
7-5 

•17*i 
1-3021 

Assay 
I'ound. 

Carat. 

1 

1 
4 

8 
32 

00 
210 

10-tIO 
41-0 

1 

21 

to 

703 

5,760 

1,000-0 

.\t  Chester  the  unit  weight  employed  is  five  gi-ains,  this 
represents  24  carats,  but  the  assay  can  readily  be  ri-])(U*ted 
tieeimally  if  re(|uired.  The  writer  would  prefer  to  employ  a 
larger  quantity,  but  tin-  dilficulty  lies  in  being  able  to  obtain 
a  sufficient  amount  for  assay  without  damaging  tlie  articles 
sent  to  be  hall-marked.  Many  of  these,  such  as  rings, 
brooches,  chains,  &c.,  are  very  small. 

In  taking  the  assa\  s  from  the  articles,  if  they  are  large 
enough  they  are  sci'aped  with  a  steel  scraper,  and  if  the 
article  is  nuule  in  several  portions  a  separate  assay  is  made 
from  each  part.  The  smaller  articles  have  snniU  pieces  cut 
off,  as  they  arc  sent  up  untinished.  Xot  less  than  two 
assays  are  made  if  ]iossibli'  from  a  single  lot  of  work,  and 
where  there  is  a  large  nundier  of  articles  in  one  lot,  a  do/.en 
or  more  assays  may  be  nnide  from  it. 

The  weighed  assay  is  placed  in  what  is  called  a  silver 
lead,  that  is  a  small  conical  bag  of  lead  into  which  has  been 
weighed  the  requisite  amount  of  tine  silver  to  form  an  alloy 
of  2.T  parts  of  silver  to  1  part  of  gold.  When  a  batch  of 
30  assays  is  ready  lliey  are  each  scpieczed  up  to  the  size 
of  a  small  bullet,  and  cupelled.  The  buttons  are  taken 
from  the  cupel  with  a  pair  of  pliers,  squeezed  aud  brushed 


with  a  fine  wire  bmsh,  then  flattened  or  flatted  as  it  is 
called  on  an  anvil  with  a  heavy  round-faci'd  hammer,  both 
hammer  and  anvil  being  kept  bright  and  ]iolislied,  and  arc 
then  rolled  out  into  a  little  stri[)  alioiit  thr<'e  inches  long. 
Kach  assay,  after  rolling,  is  placed  i>n  a  tray  of  wire  gauze 
over  a  large,  solid  flame  Fletelu'r  burner,  and  in  this  wav 
the  wlmle  batch  of  30  are  annealed  at  one  time.  After 
the  strips  are  cool  they  are  rolled  up  into  little  coils  called 
cornets,  and  they  are  then  ready  for  parting. 

Formerly  the  parting  was  done  in  llasks,  the  ones  exhiliited 
being  some  of  the  [latterns  used  ;  the  oldest  is  one  that 
has  not  been  in  use  for  GO  or  70  years  at  least.  The  best 
for  this  purpose  are  the  long-iu'cked  parting  flasks,  but  the 
labour  of  filling  and  emptying  is  very  great  when  about 
CO  gold  assays  are  made  per  diem,  and  in  order  to  simplifv 
the  operation  I  designed  the  apparatus  shown,  which  is 
described  in  the  Chemical  Xews,  and  also  in  the  last  edition 
of  Mitehell's  .Manual  of  .\ssaying. 

Fig.  2. 


^yy^;^^-^\-^NNxv^s\v.\v\\x\\<\\-!^s-^vv».-^^ 


The  apparatus  consists  of  a  iiorcelain  basin  8|  iu.  in 
diameter,  having  a  capacity  of  iJO  oz. ;  a  porcelain  co\er 
perforated  with  30  holes,  each  hole  being  numbered  with 
black  enamel  ;  and  a  number  of  glass  tubes.  The  tubes 
are  made  to  slip  loosely  through  the  holes  in  the  cover, 
aiul  in  order  that  they  may  not  come  against  the  bottom 
of  the  basin  they  are  bulged  out  into  a  ring  lu-ar 
the  centre  of  the  tube.  The  tubes  we  are  using  at  present 
have  three  small  holes  in  the  bottom  and  another  hole  in 
the  side,  about  1  in.  from  the  btittom ;  l)Ut  I  am  having 
some  tubes  made  with  two  fine  slits  at  right  angles  to  each 
other,  and  exteuding  about  I  in.  up. 


690 


THE  JOURNAL  OF  THE  SOCIETY  OP  OHEMICAl  INDUSTKY.       [Sept.  an,  im 


I  am  also  having  a  glass  hood  condenser  made  which  will 
fit  into  a  depression  in  the  cover,  the  cover  being  made 
so  1 r  to  receive  it. 

The  method  of  using  the  apparatus  is  this  : — Two  of  the 
basins  containing  a  sufficient  quantity  respectively  of  weak 
and  strong  nitric  acid  are  heated  over  two  of  Fletcher's 
radial  burners,  the  basin  of  weak  acid  being  covered  with 
tile  perforated  phite  carrying  the  tubes,  and  the  strong  acid 
being  covered  with  an  ordinary  dinner  plate.  The  assays, 
which  are  flattened,  &c.  whilst  the  acid  is  heating,  are 
dropped  into  the  tubes,  and  as  soon  as  the  action  of  the 
acid  has  ceased  the  cover  is  lifted  off  b)"  means  of  a  metal 
crutch  covered  with   india-rubber,  and  the  tubes  arc  dipped 

Fig.  3. 


into  a  basin  of  distilled  water.  Tlie  whole  .30  being 
tluis  washed  at  one  operation,  they  are  then  transferred  to 
the  basin  of  strong  acid  (sp.  gr.  1'28)  and  are  boiled 
briskly  for  half  an  hour,  the  time  being  noted  on  a  small 
slate  iiung  at  the  side  of  the  draught  closet. 

It  is  very  necessary  that  the  boiling  should  be  brisk,  as 
otherwise  a  much  greater  surcharge  will  be  foimd,  and  it  is 
curious  to  note  that  this  was  kuown  at  the  time  Erckern 
wrote,  for  he  says,  "  Take  notice  also  that  you  may  cause 
the  last  aqua  fort  to  work  in  great  bubbles  that  the  roles 
may  become  clean." 

After  boiling  in  the  second  acid,  the  tubes  are  lifted  by 
the  co\er  and  are  dipped  into  distilled  water  and  allowed  to 
drain.  Each  tube  is  then  taken  out  in  order  and  is  plunged 
over  head  in  a  basin  of  distilled  water,  so  as  to  completely 
fill  the  tube.  The  tube  is  then  inserted  over  a  small  porous 
crucible  and  the  assay  allowed  to  fall  through  the  water 
into  the  crucible.  The  crucibles  are  drained  and  are  then 
annealed,  i.e.,  ignited  in  the  niuffie,  when  the  assays  are 
ready  to  weigh.  The  use  of  somewhat  similar  pei"forated 
tubes  had  been  tried  for  this  purpose  some  time  ago,  but 
was  given  up  it  is  said  from  the  difficulty  which  was  found 
in  transferring  the  assay  to  the  crucible.  In  the  method 
described  above  there  is  no  difficulty  whatever  in  doing  this, 
and  when  the  writer  designed  this  apparatus  he  had  no 
knowledge  that  tubes  of  this  kiiul  had  been  used  before. 

This  apparatus  has  now  been  in  use  at  the.  Chester 
Assay  Office  for  the  last  10  3'ears,  during  which  time  at  least 
90,000  assays  have  been  made  with  it,  and  has  given  every 
satisfaction.  Its  great  advantages  are  that  all  the  assays 
are  under  precisely  the  same  conditions,  it  is  a  very  great 
saving  of  labour  and  time,  much  less  nitric  acid  is  required, 
and  it  requires  no  attention  until  it  is  time  to  take  oS  the 
assays  ;  in  fact  it  combines  nearly  all  the  advantages  of  the 
costly  platinum  cups  and  boilers  used  for  a  similar  purpose 
with  a  very  moderate  cost. 

The  onh'  special  precautions  to  be  taken  with  it  are : 
(1)  to  have  the  first  acid  sufficiently  dilute;  (2)  to  see 
that  the  second  acid  boils  ju-operly  ;  and  (.3)  not  to  boil  the 
second  acid  longer  than  about  half  an  hour,  as  the  best 
results  are  obtained  under  these  conditions. 

Pure  gold  check  assays  are  emplo^'ed  with  each  batch  of 
assays,  for  in  parting  gold  and  siher  with  nitric  acid  there 
is  always  a  slight  surcharge  with  the  higher  standards  and 
a  slight  loss  with  the  lower,  and  this  has  to  be  allowed  for 
in  weighing  up  the  finished  assays.     In  the  process  described 


the  surcharge  on  22  carat  or  --^  gold   is   usually  from 

0-06  to  0-07  per  1,000.     On  15  carat  or  -^^^  gold  and  on 

750  .    .  ■  l.wO 

18  carat  or  gold  it  is  usually-  nil,  but  if  the  acid  has  not 

been  boiling  well,  there  will  be  a  surcharge.     AVith  9  carat 

325 
or  gold  there  is  a  slight  loss,  usually  about  0"06  to  Q-QS 

per  1 ,000.  Under  the  proper  conditions  both  surcharge  and 
loss  are  very  regular.  The  surcharge  is  due  to  the  retention 
of  silver  in  the  cornets,  and  this  was  known  as  far  back 
as  the  time  of  Erckern,  for  he  recommends  the  use  of  check 
assays. 

The  pure  gold  used  in  check  assays  is  prepared  by 
dissolving  fine  gold  (assay  bits)  in  aqua  regia,  evaporating 
off  the  acid,  and  diluting  very  largely  with  water  to  allow 
all  the  silver  chloride  to  settle.  The  clear  solution  is  then 
siphoned  off,  and  the  gold  precipitated  with  oxalic  acid. 
The  precipitated  gold  is  boiled  with  hydrochloric  acid,  to 
free  it  from  any  traces  of  silver  chloride.  It  is  then 
washed  with  hot  water,  dried,  and  fused  under  bisulphate 
of  potash. 

In  preparing  some  pure  gold  in  this  waj'  from  5  oz.  of 
assay  bits,  3 "  858  grs.  of  AgCl  were  obtained.  This  is  equal 
to  2  •  9  grs.  of  silver  ;  so  that  the  amount  of  silver  present  in 
the  assay  bits  was  equal  to  1"23  parts  per  thousand. 

In  cupelling  gold  there  is  always  a  slight  loss,  due  to 
absorption  into  the  cupel.  It  is  usually  stated  that  this  loss 
is  greater  with  the  lower  than  with  the  higher  standards. 
This,  however,  does  not  appear  to  be  the  case,  for  the 
following  table  give  the  results  of  some  assajs  made  of 
cupels  which  had  been  used  for  different  standards,  and  it 
will  be  seen  that  the  absorption  is  almost  identical. 


Stanrtartl. 

Weight  of  Gold 

obtainetl  from 

1  Cupel  (=  4  Assays 

of  5  grs.  each). 

Absorption 

per 
Thousand. 

9  carat,  or  i'„'„5 

0-014  Rrs. 

0-7 

Do.       do 

0-OU  ,. 

0-7 

15  carat,  or  ,  J'„;,  

0-ou  „ 

0-7 

Do.       do 

0-015  „ 

0-75 

18  carat,  or  jV'J'jj 

0-OU  „ 

0-7 

Do.       do 

0-015   „ 

0-75 

22  carat,  or  Ui)? 

0-014  „ 

0-7 

The  above  were  all  cupelled  on  different  days,  so  that  the 
temperature  of  the  furnace  would  not  account  for  this 
regularitj- ;  but  as  the  amount  of  lead  used  is  the  same  for 
all  standards,  this,  most  probably,  is  the  cause  of  the 
regularitj-. 

The  number  of  assays  made  last  v-ear  at  the  C'hestei 
Assay  Office,  from  articles  sent  to  be  hall-marked,  was 
25,100,  of  which  more  than  half  were  gold. 


PKOPOSEI)  I'NIFICATIOX  OF  NOMENCLATUKE 
IN  OBGAXIC  CHEMISTRY.     (PARIS.) 

The  following  is  the  text  of  the  resolutions  adopted  at 
the  International  Chemical  Congi-ess  recently  held  in  Paris 
(this  Journal,  1889,  656). 

Nomenclature  of  the  IS'nn-saturated  Derivatives  of  the 
Fatty  Series. — "  The  letters  a  and  b  shall  designate  the  two 
atoms  of  carbon  bound  together  by  multiple  links,  in  the 
case  of  bi-substitutcd  deri\'atives ;  in  the  case  of  tri- 
substituted  deriyati\es  the  designation  may  be  omitted, 
provided  the  two  radicals  united  to  the  same  atom  of  carbon 
be  named  first." 
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For  iu^«tance,  the  comjKniiHis — 

CH; 


Nc  =-  C<  and  >C  =  CHj 

\h  cm/ 


shall  hom-i'foi'th  1)0  known  as  (1)  (i-nu'llnl-A-rtlivl-tlliyUii, 
(■J)  a-nii'thyl-i'lhvl-etliylrn. 

The  same  rule  shall  apply  to  hi-substitiited  ureas. 

yomentldhire  of  Aldehtjdis. — "  Aldeliyiles  shall  lu  lue- 
forth  bear  the  name  of  the  eorrespondinj;  aleohols,  instea<l 
of  the  aoiils."  Hence  we  shall  have  nielhylie,  ethylic,  and 
beniylic  aldehydes,  instead  of  fonnie,  aeetie,  and  benzoic 
aldehydes.  A  pood  reason  for  the  ehanjje  is  that  the  wonl 
aldehyde  is  only  au  abbreviation  for  de-hydrogenatcd  alcoliol. 

yomenclalure  of  Acetones. — "  In  the  designation  of 
aeeiones,  for  the  wor<l  earhonyl.  which  is  liable  to  mis- 
iinderytandin'r.  the  tenu  eetone  shall  be  substituted,  as  it 
hiui  no  s|H'eial  nieanin;:  as  yet.  and  corrcspond.s  to  the  word 
ketone  used  in  German  literature." 

t'onsequently  ordinary  acetone,  CH' — CO — CH;,,  will  he 
called  dimethylcctone,  instead  of  diniethylearbonyl.     In  the 
same    way    the    compound    CIT, — ('II., — CO — CIL — Cir,, 
hitherto    indiscriminately    called    <linu'tliylaeetone    and    di 
ethylearbonyl,  will  definitely  be  known  as  diethylcetone. 

Designation  of  the  ijinup  CX. — "The  jrroup  CX  .shall 
keep  the  name  of  cyanofjen  when  substituted  to  an  atom  of 
hydrofren."  Hence,  fiu-  instance,  the  comiiound  C^H, — CX, 
known  as  ethyl  cyanide  or  projjriouitrile  indifferently,  will 
henceforth  bear  the  name  of  eyancthan. 

\'alue  of  the  lerminution  ol. — "  In  the  designation  of 
hy<lrocarbons  the  termination  id  shall  be  entii'ely  dlscai'dcd, 
and  exclusively  reserved  for  alcohols  and  phenols.  The 
names  of  aromatic  hydrocarbons  shall  always  have  the 
desinence  en"  {^Note. — In  the  French  text  the  desinence 
is  spelled  hie,  which  in  Latin  lanpiages  has  for  equivalent 
ena  or  eno,  and  in  the  Germanic  t'«.  The  last  form  has  in 
this  article  been  preferred  to  ene,  which  in  Knfjlish,  owin;; 
to  the  absence  of  accents,  is  liable  to  bo  mistaken  for  ine."\ 

According  to  the  foreijoinf;  rule,  durol  and  naphthaline 
will  become  durcn  and  naphthalen,  aiul  so  on  with  others. 

Fixing  the  value  of  the  pre/ires  bi  and  di. — "  When 
desi^iatinjr  bodies  formed  by  a  duplication  of  the  radicals, 
the  prefix  bi  shall  henceforth  be  employi'd,  and  di  be  kept 
for  double  substitutions  ;  accordinj^  to  this  convention  some 
names  alreatly  adopted  are  to  ]ie  j^'adually  transformed,  and 
diphenyl,  dipropapyl,  &c.,  for  instance,  shall  be  known  as 
biphenyl.  bipropagyl,  &c." 

One  example  will  sntfice  to  illustrate  this  important 
resolution.     Let  ns  take  the  two  following  compounds  : — (1) 

CHj  =  CH  -  CH». 


■\XH 

cn.y 


CH.-  =  CH 
and  (2) 

CH;  =  CH  -  CH.  -  CHjCH  =  CH.XH,, 

each  containing  allylic  groups.  The  first,  being  an  amine 
twice  .substituted  by  the  allyl  radical,  will  be  called  di- 
allylamine.  The  second,  being  an  amine  substituted  by  one 
group  resulting  from  a  duplication  of  the  allyl  radical,  will 
be  named  bi-allylamine. 

yomenclalure  of  compliruted  yuelei  like  yaphlliuleii, 
Anlhracen,  ^'c.  ,*  JJesii/nation  of  the  Apej-es. — Complicated 
imclci  are,  it  is  known,  represented  by  regular  geometric 
figures.  When  compounds  d<'ri\Td  therefrom  are  to  he 
named,  it  is  necessary  to  indicate  on  which  apex  the  sub- 
stitution of  hydrogen  by  a  radical  lias  taken  place.  .Such 
points  may  be  clcsignated  i-illu'r  by  numbers  or  bv  Homan 
or  Greek  letters.  The  congress  has  decided  in  favour  of 
Arab  numbers,  and  adopted  the  following  order  for  the 
principal  nuclei : — 

**  9    ' 

7   /\/^\  ., 


s-Y 


For  naphthalen  (or  naphthaline) 


8       9       10     1 


/" 


4 


Plionantineii. 


CH., 


NH 


\/     ^ \/ ' 


I'lnni'cn. 


\/\/^ 


Acennphthen. 


The  programme  bore  also  other  desiderata,  such  as  a 
system  of  notation  for  nitro-compounds  and  for  nuclei  con- 
taining other  atoms  than  carbon  and  hydrogen,  but  the 
ipiestions  were  not  considered  mature  enough  for  a  final 
ileeision,  and  wcri'  consequently  referred  to  some  future 
international  congress  or  commission.  It  is  hoped  also  by 
pharmacists  that  chemists,  leaving  asich'  for  a  moment  pure 
theory,  might  think  of  practical  concerns,  and  take  initial 
steps  towards  a  simplification  of  nomenclature,  so  that 
currently-used  chemicals  should  ha\  c  names  not  exceeding 
four  or  five  syllables:  liut  the  iirogrannue  was  already  so 
heavy  that  it  became  impossible  to  consider  outside  questions, 
and  the  much  desired  improvement  was  left  in  abeyance. 
It  is,  perhaps,  unjust  to  ask  oi"  expect  too  much  of  one 
congress.  So  let  this  be  jiraiscd  for  thi'  good  work  it  has 
ilone.  If  the  resolutions  adopted  be  generally  accepted,  as 
it  is  hoped  they  will  be,  important  progress  will  have  been 
secured  towards  uniformity  in  organic  nomenclature,  anil 
simplicity  will  afterwards  be  more  easily  obtainable. 


Sournal  antj  ^aUnt*  iLitfiature, 

I.-GENEEAL  PLANT,  APPARATUS,  AND 
MACHINERY. 

The  Vesiijn  and  Construction  of  Chimney  Shafts.     Indus 
tries,  7,  22-1. 

(See  pages  692  —  693.) 


PATEXTS. 


Method  of  Produciny  Solid  Steel  Castinys  and  Apparatus 
therefor.  ]i.  H.  Thwaite,  Ijiverpool.  Eng.  Pat.  809.'), 
June  4,  1888.      llrf. 

This  patent  relates  to  the  production  of  solid  steel  castings 
free  from  internal  cavities  by  means  of  moulds  with  special 
lines,  &c.,  so  arranged  that  the  metal  when  poured  is 
subjected  to  a  high  temperatin-e  on  the  one  side  and  to  a 
chilling  inlluenee  on  the  other.  Sixteen  drawings  are  given 
in  the  specification,  showing  the  different  arrangements  by 
which  this  is  effected. — A.  \V. 


*  Any  of  these  specifications  may  be  obtained  by  post,  by 
remitting  the  cost  price,  ptus  postage,  to  Mr.  H.  lieader  Lack. 
Comptroller  of  the  Patent  Office,  Southampton  JBuildinss,  Chancery 
Lane,  London,  W.C.  The  amount  of  postage  may  be  calculated  as 
follows: — 

I  f  the  price  does  not  exceed  8d \d. 

Above  8(/.,  and  not  exceeding  Is.  Gil Id, 

„     U.6d.,     „  „         is.4d Hd. 

is.  id.,     „  „         Ss.id 2d. 

B 
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The  Design  and  Construction  of  Chimney  Shafts. 
Examples  of  Existing 


For  whom 
Constructed. 

External  Perm 
of  Shaft. 

Total  Height, 

including 
Foundations. 

Height 
froin 

Ground 
Line. 

Outside 
Dimensions 

of 
Foundations. 

Outside 
Dimensions 

of  Shaft 

at  Ground 

Line. 

Outside 

Dimension 

of  Shaft 

at  Top. 

Inside 
Dimension 

of  Flue 
at  Ground 

Line. 

Inside 

Dimension 

of  Flue 

at  Top. 

Mr.  Townseud, 

Chemical  Works, 

Port  Dnndas, 

Glasgow,  a 

Circular  (brick). 

468' 

454' 

50' 
(circular). 

33' 

13'  4" 

17'  10" 

11' 

Messrs.  Tennant 

and  Co.,  St.  Rollo.x, 

Glasgow,  b 

Circular  (brick). 

455'  0" 

435'  6" 

50' 
(circular). 

40' 
diameter. 

13'  0" 
diameter. 

12' 

11'  2" 

Mcchernich  Lead 

Mining  Co ,  near 

Cologne,  Rhenish 

Prussia,  c 

Circular  stalk  on 
square  pedestal, 
32-8'  high  (brick). 

4il-4S' 

4.30' 

39-36' 
(square). 

32-8' 
(square) . 

11-48' 

11-48' 

9-84' 

Messrs.  Johnson  & 
Co.,  Cement  Works, 
Greenhithe,  Kent,  d 

Circular  (brick). 

304' 

297' 

30' 
(square). 

23 

11' 

17'  6" 

8'  9" 

. 

Dowlais  Iron  Works, 
South  Wales,  e 

Circular  stalk  on 
square  pedestal, 
48' high  (brick). 

284'  5" 

268'  8  ' 

42' 
(square). 

32' 
(square). 

17'  8" 

19' 

15'  4" 

Amoskeag  Manu- 

facturing  Co.. 

Manchester.  jMew 

Hampshire,  U.S.A.  / 

Circular  (brick). 

2C5' 

235' 

25'  8" 

2.y 

12'  6" 

10'  8" 

10' 

West  Cumberland 

Hematite  Iron 

Works,  g 

Circulai"  (brick). 

267' 

250' 

34'  6" 
(square). 

25'  7" 

15'  3" 

21'  10" 

13' 

Deptford  Pumping 

Station,  Metro- 

I)ohtan  Main 

Drainage,  h 

Circular  stalk  on 
square  pedestal, 
Sti'high  (brick). 

IBO'  to  top 

of  concrete 

bed. 

150' 

22' 
(square). 

18' 
(square). 

8'  .3" 
diameter. 

7' 6' 

6' 

Examples  of  Existing 

•Messrs.  Cot 

Brothers, 

Caniperdown  Linen 

Works,  Lochee, 

Dundee,  i 

Ornamental 

(brick),  square  for 

230',  remainder 

octagonal. 

290' 

282' 

35- 

(square). 

30' 

19' 
(octa- 
gonal). 

14'  6" 
diameter. 

13'  8" 
diameter. 

•Messrs.  Lister  &  Co., 

Mannintrham  ]Mills, 

Bradford,  j 

Square  ornamental 
(stone). 

2G2'  6" 

256'  0" 

40' 
(square). 

21' 

21' 

10' 

13' 

Crossness  Pumping 
Station,  Metro- 
politan Main 
Drainage,  k 

Ornamental 

(brick)  stalk,  writh 

curve  base  on 

square  pedestal. 

237'  to  top  of 

iron  cap,  201' 

to  bottom  of 

iron  cap. 

162' 

30'  2"  by 
28'  6" 

26'  6" 

12' 
below 

CJip. 

8'S" 
diameter. 

8'  3" 
diameter. 

"Western  Pumping 
Station,  Metro- 
politan Main 
Drainage.  I 

Square  (brick), 

no  pedestal, 
ornamental  cast- 
iron  cap. 

201'  i." 

172'  9" 

55' 
(square). 

20'  9" 

15'  2" 

7' 3'' 

7' 

Kent  Brick  and 
Tile  Company, 
Pluckley.  m 

Square  (brick). 

170' 

•' 

16'  C" 

5' 6" 

7'0" 

4'G" 

Messrs.  Stansfield 

and  Co., 

Walham  Green, 

London,  n 

Ornamental  design, 

S(iu:ire  stalk  oii 

pedestal  32'  11 ' 

high  (brick). 

152' 

120' 

25' 
(square). 

15'  6" 

5'  0" 

4' 
(square). 

4' 
(square). 

E 

XAMPLES    0 

F   EXISTIXG 

•Messrs.  Wesenfield's 
Chemical  Factory, 
Barmen,  Prussia. 

Octagonal  stalk  on 
square  pedestal, 
«,'high  (brick). 

S15' 

331' 

•■ 

20" 

11' 

8' 

8' 

•Messrs.  Crossley 

and  Sons,  Dean 

Clongh  Mills, 

Halifax,  o 

Octagonal  (stone). 

330' 

300' 

32' 

30' 

15'  G" 

9' 

9' 

•Messrs.  Storey 
Brothers,  White 
Cross-street  Mills, 
Lancaster,  p    ■ 

Octagonal  (brick) 

stalk,  with  stone 

cap. 

270' 

250' 

28'       ■ 
(square). 

25' 

10'  8" 

8' 

S' 

(octagonal) ; 

top  1'  2", 

9'  2" 

.\hbey  Mills 
Pumping  Station, 

^letropolitan 
Main  Drainage,  q 

Octagonal  stalk 

on  square 

(stone)  pedestal, 

30' high. 

212' 

191'.  Ground 

line  to  top 

of  stone  cap, 

138'  3". 

37'  6" 
(square) . 

30'  6" 

10'  3" 

(underside 

of  stone 

cap). 

8' 

8' 

a  Designed  by  Professor  Eankine  and  E.  Corbett.    Largest  shaft  existing.  6  Designed  by  Professor  Kankine  and  Messrs.  Gordon 

"e  Dtsigned  by  Mr.  Martin.  /  Designed  liy  Messrs.  Stevens  &  Manning.  g  Designed  by  Professor  Eankine. 

k  Designed  by  Sir  J.  Bazalgette.'    Brickwork  in  foundation  and  pedestal  is  built  cellular. 

))i  Designed  by  Mr.  Ward.    Peculiarity  of  this  shaft  is  that  it  is  built  of  4-i  in.  cellular  brickwork. 

J)  Designed  by  Mr.  Storey  and  Messrs.  Paley  and  Austin.  q  Designed  by  Sir  J.  Bazalgette.    Chief  feature  was 
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C.  Molyneux  and  J.  M.  Wood.     Industries,  7,  224. 
Koi-N-D  Chimney  Shatts. 


Batio  of 
UeiKht  to 

Width 

externally, 

immediately 

above  the 

Footings. 

Hat  tor 

of 
Shaft. 

Weight 

of 
Shaft. 

Cost. 

Maximum 
Pressure  per 
Sq.  Ft.  on  Brick- 
work niul 
Foundations. 

Thickness  of  Brick- 
work, and  Number 

of  Sections  into 

which  the  Shaft  is 

Divided. 

Lining 

(internal). 

Duty. 

Utol 

1  in  l.sk 

8,000  tons. 

8,000f. 

4*07  tons  on 
foundntions. 

12  sections,  5'  7" 

thick  at  bottom, 

l'2"attop. 

0"  fire  brick  with 
9"  air  space, 
GO'  in  height. 

Gases  from 
chemical  works. 

Ulol 

1  in  32-9 

4,100  tons 
(about). 

•• 

3  tons  on  top 
of  conei-eto 
foundations. 

5  sections,  2' 7!" 

thick  at  Ijottom, 

1'  2"  at  top. 

Inner  lining,  26.3' 

high.  I'loi"  at  base, 

1'  2"  at  top. 

•  • 

ISltol 

1  in  m\ 

(circular 

stalk). 

5,4o9  tons. 

** 

Base  of  stalk 
O'S'llI  tons, 
3'7  tons  on 

foundations. 

27  sections.  11 -tS' 

thic-k  in  i)edestal. 

C-5G'  at  ln.sc,  0'82' 

at  top. 

No  lining. 

Fumes  from  lead 
works. 

11-9  to  1 

1  in  U 

2.500  tons 
(about). 

2.S0O/. 
(about). 

95  tons  (about). 

Ssectionr.  li'tl" 

thick  at  bottom,  to 

1'  2"  at  top. 

No  lining. 

Steam  and  fumes 
from  cement  kilns. 

8-5  to  1 

1  in  3S» 

(circular 

stalk). 

*' 

t* 

•  • 

8  sections,  7'  thick 

in  pctlestal,  4'  0' 

at  base  of  stalk, 

1'  2"  at  top. 

No  lining. 

"Waste  gases  from 
boilers,  &c. 

10-2  to  1 

1  in  40-8 

2,330  tons. 

3,333?. 

4' 5  tons  on 
foundatiuD. 

2' S"  thick  at  bottom, 
1' 8"  at  top. 

Lining. 
10'  diameter 
throughout. 

Pumes  from 

tUboilcrs^S.tOOhp. 

Designed  to  burn 

18.000  lb.  of 

anthmcite  per  hour. 

8-75  to  1 

1  in  49 

2..'iS0  tons 
(about). 

1,560?..  or  id. 

per  cubic  foot  of 

the  whole  spiwe 

occupied  by 

the  building. 

At  springing  at 
flue  arches 

3  tons, 
T(i  tonson 
foundation. 

4  sections,  3'  thick 

at  bottom,!' 1115" at 

jrroTuid  line, 

I'  2"  at  top. 

Fire  brick  lining 

top  to  bottnm. 

I'ppor  leO'  5  brick 

thick,  rest  1  brick. 

Gases  from  four 

blast  furnaces, 

stoves,  and  boilers. 

10}  tons  of  fuel 

per  hour. 

80tol 

1  in  5C} 

{circular 

stnlk). 

" 

■ 

■■ 

4  sections,  5'  3"  thick 

at  around  line, 

1'  lOV  at  base  of 

sUlk. 

45"firo  brick  lining 

carrieil  up  SB" 
above  ground  line. 

10  Cornish  boilers, 
30'  long  by  G'  diam. 

Square  Ch 

IMNEY    ShAF" 

rs. 

9-5  to  1 

Vertical 

sides  with 

external 

ofTsits. 

■■ 

** 

" 

12'  tlliek  at  founda- 
tion, fj'at  fri'onnd 
line,  3'  :i"  47'  from 
pround  line, 
1'  0"  at  top. 

Inner  flue,  circular 

from  top  to 

bottom,  1'  G"  thick 

at  bottom,  9"  lit 

top. 

53  furnaces,  smiths* 
forges,  &c. 

12-2  to  1 

Vertical 
sides. 

8,000  tons 
(about). 

10,000'. 
(about). 

6  tons  (iiltout) 
oil  founiiiition. 

•• 

S"  fire  brick,  50'  in 

height,  4"  air 

cavity. 

•• 

7-8  to  1 

Curved 
batter  for 
42'  hijrli,  re- 
mainder of 
stalk  vertical. 

4,000,'. 
(about). 

S'  thick  at  base  of 

stalk,  1'  loi"  where 

curve  ends,  this 

tliickness  carried 

up  throughout. 

Fire  brick  lining, 
carried  up  40', 

13  Cornisli  boilers, 
6'  diam.  by  30'  long. 

8-4  to  1 

1  in  625 

'• 

•■ 

3'  H"  thick  at 
ground  line, 
t'  2"  at  top. 

Inner  Quo  14"  thick 
from  bottom  to  top 
ti"  lire  brick  for4fj'. 

IS  Lancashire 

boilers.  22'  long  by 

6'  0"  diam. 

10-3  to  1 

1  in  31 

" 

,, 

•• 

45"  thick 
throughout. 

'• 

Gases  from  HofF- 
manu's  brick  kilns- 

8tol 

lin70 
(wjuare 
stalk). 

1,000(. 
(about). 

■• 

5  sections,  5'  7"  thick 

in  pedestal,  1'  Io5" 

at  base  of  stalk, 

9"  at  top. 

li"  firo  brick  lininp, 

;j;j'uhrtv(-'  ground 

line. 

2  Lancashire 

boilers,  2  brewing 

coppers. 

OCTAOONAI, 

Chimxey  S 

HAPTS. 

16-5  to  1 

lin97 

•• 

9i  tons  on 

lowest  part  of 

chimney. 

5'3"  thick  in  pedestal, 

3  9"  at  base  of 
octagon,  1'  6'-  at  top. 

- 

Pi'oducts  from 
chemical  factory. 

lOtol 

1  in  41 

8,300  tons. 

9,000?.  to 
Ill,O0U?. 

8  tons  (about ) 
on  touiulatioii. 

'* 

luntT  circular 

shaft  of  11"  fire 

brick,  with  a  3" 

air  spacj. 

Products  from 
15  boilers,  &c. 

lOtol 

linSt 
(about). 

3.300  tons. 

2,S00?. 

41  tons  (about) 
oil  foundation. 

Outer  shaft,  4'  r," 

at  bottom,  1'  2" 

20'  from  to;-, 

9"  at  top. 

Inner  shaft -Jiji' 

ln;rh.  18"  thick  at 

l>a.s('.  'J''  at  toji, 

built  parallel. 

Products  from, 
boilers. 

1  in  too 
for  a  height 

ofTS' 
below  cap. 

Stone  cap, 
GO  tons ; 
iron  cap, 
27  tons. 

Brick  wdrk  in 

stalk  cost  about 

f<!.  per  rod 

(labour  only). 

3  sections  :  (1)  First 

40'.  4'  45"  to  1'  105" : 

(2)  I'd":  (3)  1'2" 

thick. 

G  Lancashire 

boilers.  8'  diam. 

40'  long. 

and  Hills.    Second  tallest  shaft  existing.  c  Third  tallest  sliaft  existing.  d  Designed  by  Mr.  Johnson. 

*  Designed  by  Sir  J.  Bazalgette.  i  Designed  by  Mr.  Maclaren.  j  D:>signeil  by  Messrs.  Andrews  &  Pepper. 

I  Designed  by  Sir  J.  Bazalgctte.    Chief  feature  of  tliis  shaft  is  a  stone  spiral  staircase,  built  in  tb.'  spaee  Iniiuecu  the  lining  and  outer  sheii. 

n  Designed  by  Mr.  Bradford.  „  Designed  by  .Messrs.  R.  Ives  &  Sons.    Cliief  fi-utur.',  slialt  entirely  of  stone. 

cast  iron  cap.  which  has  since  been  removed  owing  to  chimney  being  iimeli  cracked.  •  .Anliwritv.  Ilaneroft. 
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Improvements  in  Filters.     M.  Negro,  Loudon.     Eng.  Pat. 
11,357,  August  7,  1888.     Sd. 

Two  annular  tubes  of  perforated  metal  or  wire-Trork 
enclose  between  them  the  tiitering  agent,  which  may  he 
paper,  asbestos,  or  other  of  the  substances  commonly  used 
for  such  a  purpose.  The  iilter  so  formed  is  fitted  by  means 
of  a  screwed  socket  in  the  interior  of  a  couical  vessel 
forming  the  reservoir  for  the  uutiltered  substance,  the 
lower  end  of  which  forms  the  outlet  for  the  filtrate. 

— C.  C.  H. 


An  Improved  Apparatus  for  Ice-maMng  and  Refrigerating. 
A.  Glasson,  London.  Eng.  Pat.  12,008,  August  20, 
1888.     Sd. 

The  improved  refrigerator  belougs  to  the  type  generally 
known  as  "  ammonia  absorption "  apparatus.  A  is  the 
generator,  heated  preferably  by  gas,  and  ^'aporising  the 
concentrated  solution  of  ammonia  it  contains.  The  vapour 
rises  through  the  rectifier  tubes  I  into  the  bonnet  G' ;  the 
water  condensed  returns  through  pipe  J,  and  the  vapour 
passes  on,  is  condensed  in  worm  L,  and,  by  means  of  tube 
S,  delivered  into  receiver  R'  supplying  the  freezing  cell  S'. 


Vaporising  again  in  jacket  I',  it  abstracts  heat  from  the 
water  contained  in  S',  kept  in  motion  by  stirrer  Z,  and, 
passing  through  pipe  X'  into  absorber  M,  meets  with  a  fine 
spray  of  weak  liquor  delivered  from  A  through  tube  N', 
cooled  in  worm  P,  is  absorbed  and  again  let  down  into  A 
when  required  to  be  re-distilled. — C.  C.  H. 


Improved  Method  of  and  Apparalus  for  Centrifugalhj 
separating  Solids  and  other  Matters  from  Liquids. 
W.  Hucks,  Londou.  Eng.  Pat.  2528,  February  13, 
1888.  8rf. 
A  XUMBER  of  arms  or  chambers  radiating  from  a  common 
centre,  provided  iuternally  with  partitions  so  as  to  form  a 
zigzag  passage  from  the  upper  to  lower  part,  are  fixed  to  a 
vertically  revolving  shaft.  The  outer  extremities  are  fitted 
with  sliding  valves,  so  that  the  ends  of  the  horizontal 
chambers  formed  by  the  partitions  can  be  opened;  the 
lower  ends  of  all  the  chambers  formed  by  the  partitions 
communicate  with  a  common  oversow  pipe  next  the 
rotating  shaft.  The  action  is  as  follows  : — Liquid  containing 
solid  matter  is  introduced  into  the  upper  part  of  the 
chambers,  the  solid  matter  it  contains  by  centrifugal  force 
collects  on  the  periphery  and  may  be  discharged  from  time 
to  time  through  the  sliding  valves,  whilst  the  liquid  passes  to 
and  fro  from  centre  to  periphery  and  vice  versa,  and  so  on 
through  the  entire  length  of  the  passage  in  the  chambers, 
and  finally  overflows  in  a  clarified  condition  into  the 
common  outlet  pipe.  A  modification  is  also  shown,  in 
which  the  liquid  is  forced  in,  and  so  m-ged  filtration  or 
separation  secured. — C.  C.  H. 


IL-FUEL.  GAS,  AND  LIGHT. 

Ej-perimeiils  on  the  Mamifaefure  of  Orygen  in  Gasu-orks, 
a7id  the  Jiesult  of  its  practical  Application  to  the  Petrifi- 
cation of  Coal  Gas.  AV.  A.  Talon.  The  Gas  World, 
1889,  715—719. 

In  a  previous  paper  the  author  has  given  an  account  of 
experiments  in  the  purification  of  gas  by  means  of  oxygen 
in  conjunction  with  "  oxide"  or  lime.  When  oxide  alone  is 
employed  and  a  small  quantity  of  oxygen  is  mixed  with  the 
crude  gas,  the  oxide  is  revivified  in  situ,  the  life  of  the  puri- 
fier is  lengthened,  and  the  cost  of  labour  is  considerably 
diminished.  The  advantages  of  using  oxygen  are  still  more 
marked  when  lime,  in  quantity  sufficient  to  remove  the 
carbon  dioxide,  is  employed  in  purification ;  not  only  the 
carbon  dioxide  but  the  whole  of  the  sulphur  (sulphuretted 
hydrogen)  and  some  of  the  sul]>hur  compounds  are  removed, 
the  latter  being  abstracted  with  perfect  certainty,  and  the 
lime  having  no  unpleasant  odour  either  when  partially  or 
completely  spent. 

The  oxygen  is  made  by  Erin's  process,  and  the  necessary 
apparatus  is  fully  described.  The  barium  oxide  is  heated 
at  a  constant  temperature  in  steel  retorts  placed  in  ordinary 
gas  retorts,  and  by  the  aid  of  an  automatic  arrangement  for 
reversing  the  valves,  devised  by  ^Mr.  JIurray,  the  process 
may  be  described  as  practically  automatic.  The  requisite 
quantity  of  oxygen  is  mixed  with  the  gas  by  means  of  a 
proportional  meter,  devised  by  W.  G.  Hicks,  which  auto- 
matically and  accurately  regulates  the  percentage  of  oxygen 
necessary  for  purification,  and  is  so  arranged  that  the 
quantity  added  can  be  increased  or  decreased  at  will. 

In  experiments  made  at  the  Eamsgate  works,  a  series  of 
four  purifiers  (1,  2,  3,  4),  14  ft.  x  14  ft.,  were  each  charged 
with   12  3-ds.  of    slacked  chalk  lime,  not  60   per  cent,  of 
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which  was  caustic,  and  the  jras,  previously  mixed  with 
0'*>  per  cent,  nt  oxyjren,  passed  tlirou;.r|i  ihi't'c  of  llu*  Ikixcs. 
The  test  for  foulness  is  carbon  dioxiilc  in  ci|ual  <|n»nlities 
at  tile  inlet  ami  outlet  ;  with  Sheard's  apparatus  a  test  can 
be  made  in  a  few  minutes.  The  foul  ^as  at  the  inlet  of 
the  first  purilier  contained  on  the  averuffc  a  trifle  under 
1  |H'r  cent,  of  carbon  ilioxide  and  600  jjrains  of  sulphurcfti-d 
hydrojien  per  lot)  cubic  fei'f.  For  the  first  six  days  the  t^as 
nt  the  outlet  of  Ni>.  1  was  free  from  both  snlphurctted 
hydrojren  and  carbon  dioxide,  and  on  the  seventh  day  it  con- 
tainett  only  9S  jn'ains  of  carlH>n  dioxide  and  110  jxrains  of 
sulphuivttcd  li\4lro<;cn  ;  the  inlet  at  the  foul  main  showed  at 
the  same  time  700  jrrains  of  carbon  dioxide  and  GOU  tjrains 
of  sulphuretted  hydroixen,  and  the  sulphur  (sulphur  com- 
pounds) in  the  purified  ffas  was  under  6  grains.  C)ii  the 
seventh  day  No.  '2  commenced  to  work,  and  no  carbon  dioxide 
or  sulphuretted  hydrogen  were  present  at  the  outlet  until 
the  Nth  day.  On  the  1-lth  day  Xo.  It  commenced  to  work. 
uiid,  '29  days  after  No.  1  was  started,  the  gas  at  tlie  outlet 
of  No.  :i  contained  only  .">  grains  of  sulidinretted  hydrogen 
uiid  not  a  measurable  trace  of  carbon  dioxide.  No.  1  not 
yet  being  quite  exhausted,  although  ha\ing  jtassed  more 
than  8  million  cubic  feet  of  gas.  No.  1  was  finally  thrown 
out  on  the  40th  day,  D  million  cubic  feet  of  gas  having  passed 
through  it.  The  gas  thus  freed  from  sul]>hurette<l  hydrogen 
and  carbon  dioxide  completely,  and  from  sulpliur  eom- 
pmnuls  to  a  considerable  extent,  was,  therel'ori*,  moi'e  than 
half  a  million  cubic  feet  per  yard  of  caustic  lime,  ami  the 
total  sulphur  in  the  |iurified  gas  did  not  at  any  time  exceed 
8  grains  per  100  cubic  feet. 

These  facts  prove  beyond  doubt  (1)  the  instanfaneous 
action  of  oxygen ;  (2)  the  fixity  of  the  sulphur  in  the 
lime ;  (:i)  that  with  oxygen  a  greatly  reilnced  area  is 
required;  (-1)  economy  in  lime;  (.'))  ecoiamiy  in  labour; 
(6)  simultaneous  and  perfect  purification  from  sulpluirctfed 
hydrogen  aial  carbon  dioxide;  (7)  easy  and  absolute 
control  of  the  sulphur  compounds  without  trouble  oran.xietv  ; 
and  (8)  complete  immunity  from  anything  objectionable 
while  carrying  out  the  operation. 

Experiments  which  were  made  to  ascertain  the  effect  of 
air  on  the  illuminating  power  gave  the  following  results: — 
The  gas  at  Kamsgate  has  average<l  for  years  past,  with 
oxide  purification  and  1  )ier  cent,  of  air,  lli-.'j  candies,  the 
coal  used  being  I'elaw  JIain,  and  the  make  over  10,000 
cubic  feet  per  ton  ;  '2\  per  cent,  of  New  lioghi'ad  or  Tvtie 
cuuuel  are  added  to  bring  the  illuminating  power  up  to 
15 'o  caiuUes.  Since  lime  and  oxygen  have  been  employed 
the  illuminating  power  has  ranged  between  IG' 5  and  17 '3 
candles,  and  no  eanncl  whatever  has  been  used,  so  that, 
allowing  that  the  increase  of  one  candle  is  due  to  the 
removal  of  1  ]ier  cent,  of  carbon  dioxide,  the  difference  of 
2^  candles  nuiy  be  credited  to  the  use  of  O'G  i)er  cent,  of 
oxygen  and  the  discontiniuince  of  1  per  cent,  of  air. 

The  effect  of  various  ipiantities  of  air  on  the  illuminating 
power  was  also  carefully  examined,  and  it  was  foinid  that 
whilst  with  0-6  per  cent,  of  oxygen  the  illuminating  power 
is  17  candles,  when  2\,  3,  and  5  per  cent,  of  air  :ire  added 
instead,  the  illuminating  power  falls  to  13-4."),  13'04,  and 
10" 09  candles  respectively. 

Comparaiive  experiments  with  3  ])er  cent,  of  air  in  the 
one  ca.se  and  OG  per  cent,  of  oxygen  in  the  other,  jiroved 
beyond  doubt  the  value  of  oxygen  over  any  ])Ossible  system 
of  air  purification,  in  economy  of  space,  lime,  and  lalxinr. 
although  an  explanation  of  the  cause  of  this  dilYereiU'e 
cannot  yet  be  given.  Purifiers  which,  when  pure  oxvgen 
was  use<l,  reduced  the  percentage  of  sulphur  enormously, 
ceased  to  so  reduce  it  directly  air  containing  the  same 
percentage  of  oxygen  was  used.  And  after  :i  short  time 
they  ;ictually  let  the  gas  issue  more  impregnated  with  sulphur 
compounils  than  it  was  when  it  entered  the  pinifiers  ;  and 
when  the  air  was  stopped  and  pure  oxygen  again  admitted, 
the  bad  effect  immediately  ceased,  iind  after  :iii  lioin-  or  so, 
when  the  oxygen  had  "bad  time  to  spreiul  through  the 
nmtcrial.  the  purifiers  began  to  do  good  work  again  and  to 
reduce  the  amount  of  sulphur. 

With  regard  to  the  commercial  and  practical  advantages 
accruing  from  the  use  of  oxygen,  the  author  asserts  that, 
even  where  there  is  uidimited  space  for  purification,  or 
where  the  works  are  not  under  the  operation  of  the  Sulphur 


CInMses  Act,  the  avoidance  of  the  use  of  cheap  oxygen  is  an 

unjustifiable  e\travag;ince.  The  cost  (»f  providing,  ereetiu"", 
ami  maiiit;iiiiing  tlu;  oxygen  plant  is  discus.sed  in  some 
detail,  and  the  saving  from  the  emphiymeut  of  oxvgen  is 
estimateil  as  follows: — The  iiverage  cost  of  purification 
where  companies  are  placed  under  the  .Sulphur  Clauses  Act 
is  3/.  I.5.V.  per  1,()00,()0()  cubic  feet  (Field's  an.ilysis).  The 
same  work  in  conjunction  with  oxygen,  but  not  including 
the  cost  of  the  oxygen,  is  1/.  15i-.  The  total  cost,  except 
the  interest  on  iihiiit.  of  0-fi  per  cent.,  or  G.OOO  cubic  feet  of 
oMvgi'M  ;it  the  higher  ligure  of  L'.«.  Gd.,  would  be  l.j,s'.  (a  high 
estinuite),  and  the  interest  (Ui  eai)itiil  iti  pro\iding  ox>'gen 
|ilant  at  10/.  per  million  at  10  percent.,  1/.  Halauce  in 
favour  of  oxygen,  5s.  If  to  this  sum  the  interest  (3/.  15.«.) 
on  capital  due  to  .saving  one-half  the  space  and  plant  required 
under  present  system  {i.e.,  501.  per  million  at  7.f  per  cent.), 
and  the  average  cost  (G/.  5.<.)  of  l.|  candles  in  illuminating 
luiwer  at  Id.  per  candle,  are  added,  the  saving  |)er  million 
cubic  feet  is  found  to  be  10/.  5.v.  Kven  if  the  interest 
(3/.  l.').v.)  on  capital  saved  is  not  t;dien  into  consideration, 
it  still  leaves  lit.  10s.  per  million  to  the  credit  of  oxygen. 

It  is  stated  in  conclusion  that  the  economies  of  oxygen 
jiurification  have  beeu  designedly  understated,  the  saving 
claimed  having  been  greatly  exceeded  at  Kamsgate.  It  is 
suflieienf  for  the  author's  purpose  to  make  it  clear  that  the 
system  is  self-supporting  under  all  conditions  where  gas 
must  be  purified.  ;uiil  le:i\  ing  such  a  margin  as  to  recom- 
mend its  ailoption  by  all  gas  companies  ;uul  corpor;itions. 
(This  Journal,  1889,  82.)— F.  S.  K. 


PATENTS. 
An  Improoemcnt  in  Fuel  Gas  Utirneis.     The  Gas  Patents 
Symlicate,    Limited.     From   J.   B.   Archer,   Washington, 
U.S.A.     Eng.  Pat.  8560,  Jinie  11,  1888.     Gd. 

A  iiORizoxT.vr.  pipe  conveying  air  is  terminated  by  an  elbow 
piece,  through  the  centre  of  which  a  smaller  pipe  is  inserted 
to  convey  the  fuel  gas.  A  movable  plug  on  the  gas  pipe 
serves  to  spread  out  the  issuing  gas,  and  a  globular  cap  on 
the  air  pipe  provides  for  a  due  admixture  of  gas  and  air 
before  leaving  the  burner.  A  detailed  drawing  accompanies 
the  specification. — G.  H.  li. 


Imprnvemcnts  in  Gas  and  Coke  Prnducers  and  in  the 
Apparatus  for  Collectinc/  the  liij-rrodurts  therefrom. 
T.  .\icholsou,  Hucknall  Torkard.  F;iig.  Pat.  9239,  June  25, 
1888.     Gd. 

Above  a  coal  or  coke  furnace  is  jilaced  a  generator  or 
jiroducer  having  a  perforated  bottom  and  sides.  A  blast  of 
air  is  admitted  to  the  furnace  below,  and  the  gaseous  pro- 
ducts from  thence  play  through  the  perforations  in  the  sides 
and  bottom  of  the  inodueer  upon  the  charge  of  fuel  within. 
The  gaseous  products  from  the  furnace  do  not  rise  directly 
to  file  producer,  but  are  first  conducted  to  the  rear  of  the 
apparatus,  and  are  then,  for  their  better  di.stribution,  led 
forward  into  a  heat  chamber  immediately  below  the  pro- 
ducer. The  gas  extracted  from  the  charge  of  fuel  in  the 
jiroducer  is  scrubbed  with  gas  li(|Uor  in  suitable  scrubbers, 
and  then  led  through  a  serpentine  condenser.  Lastly,  the 
coke  remaining  in  the  producer  is  treated  with  wet  steam, 
which  is  said  fo  harden  it  and  to  remove  its  nitrogen  and 
sulphur.— A.  K.  1). 


'J'ke  Generation  of  Gaseous  Fuel  and  the  Combustion 
thereof  in  Steam  Generator  F'urnaees.  The  tiaseous  and 
Liquid  F'ael  Supply  Co.,  Limited,  Manchester,  and  B.  H. 
Thwaitc,  Liverpool".    Eng.  Pat.  10,224,  July  14,  1888.  Sd. 

I'"i!OM  an  ordinary  boiler  fine  the  firebars  are  removed,  and 
the  fuel  is  allowed  to  rest  upon  a  Hoor  of  refractory  hollow 
bricks  or  ]U|ies  laid  on  the  bottom  of  the  Hue.  Below  the 
ordinary  door  is  placed  :inotlicr  door  for  clinkering  and 
other  jmrpo.ses.  Attached  fo  the  back  of  this,  but  at  an 
interval  of  a  few  inches  from  it,  is  a  refractory  block 
through  which  a  mixed  blast  of  air  and  steam  is  supplied  to 
the  fuel  lying  on  the  floor,  the  few  inches  of  space  between 
the  door  and  the  block  serving  as  a  distributing  chamber 
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for  the  said  blast.  The  combustible  gases  produced  by  the 
decompositiou  of  the  fuel  are  met  as  they  pass  the  furnace 
bridge  by  an  independent  air  supply  previously  heated  by 
traversing  channels  formed  in  the  hollow  floor  supporting 
the  fuel.  For  about  .5  feet  from  its  front  end  the  flue  is 
provided  witii  a  specially  shaped  refractory  lining,  T\'hich  is 
raised  to  incandescence  and  prevents  the  deposition  of 
carbon.  A  nest  of  open  brickwork  at  the  rear  end  of  the 
flue  also  becomes  highly  heated  and  prevents  any  combus- 
tible gases  from  passing  away  uuconsumed. — A.  K.  D. 


Improvements  in  or  relating  to  the  Obtaining  of  Inert  Gases. 
It.  Mond  and  G.  Eschellman,  Northwich.  Eng.  Pat. 
11,294,  Aiigust  4,  1888.     4</. 

Gases  containing  oxidising  or  reducing  constituents,  or 
both,  are  deprived  of  these  by  being  passed  throtigh  oxide 
of  iron  or  manganese  of  a  suitable  degree  of  oxidation  heated 
to  from  300°  C.  to  400°  C.  The  oxide  of  iron  or  manganese 
that  has  been  employed  for  eliminating  an  oxidising  con- 
stituent may  be  re\'ivitied  for  further  use  by  being  utilised 
to  remove  a  reducing  gas,  or  vice  versa  ;  or  the  process  may 
be  made  a  continuous  one  by  taking  care  that  gases  of  opposite 
tendencies  are  present  in  such  proportions  as  to  neutralise 
one  another. — A.  K.  D. 


Improvements  in  Gas-producing  Apparatus  in  ivhich  the 
Carbonisation  of  Coal  is  continuously  Effected.  J.  Elliott, 
Ludlow.     Eng.  Pat.  11,44:),  August  8,  1888.     lid. 

An  open  hopper  kept  filled  with  coal  is  comiected  by  a 
vertical  pipe  with  tlie  horizontal  retort  which  widens  out 
towards  the  discharging  end  to  allow  for  expansion  of  the 
coal  during  carbonisation.  The  gases  are  prevented  from 
returning  through  the  hopper  by  a  sliding  valve,  which  is 
only  opened  when  a  charge  of  coal  is  let  down.  The  coal  is 
moved  forward  in  the  retort  \>y  means  of  a  scoop  which  can 
be  moved  forwards  and  backwards  on  an  arm  passing 
through  the  retort  lid.  The  coke  is  received  from  the 
discharging  end  of  the  retort  in  a  cjdinder  which  revolves 
air-tight  against  a  suitable  face-plate  on  the  retort,  and  is 
discharged  by  rotating  the  cylinder.  The  exit  for  the  gas 
rises  from  the  discharge  end  of  the  retort.  Means  for 
giving  automatic  motion  to  the  various  parts  is  described, 
and  a  number  of  retorts  may  be  worked  simultaneously. 
The  specification  is  accompanied  by  drawings,  which  should 
be  consulted  for  details. — G.  H.  B. 


Obtaining  Useful  Products  from  Refuse  or  Residues  of 
Gas  Purifginy,  and  Apparatus  therefor.  C.  Dubois, 
Marseilles,  France.     Eng.  I'at.  7053,  May  7,  1889.     6d. 

The  old  or  refuse  mateiials  which  have  been  emploj'ed  in 
the  purification  of  lighting  gas  are  heated  in  a  rotary  retort 
and  at  the  same  time  treated  with  steam,  superheated  or 
otherwise.  The  sulphur  is  volatilised,  and  any  cyanogen 
compounds  present  are  decomposed  with  formation  of 
ammonia.  These  products  are  separated  and  recovered  by 
whatever  means  may  be  found  most  suitable. — A.  R.  D. 


An  Improved  Apparatus  for  Mamifacturing  Carburetted 
Air  Gas.  G.  1*.  Armstrong,  London.  F'rom  G.  Jauuez, 
Paris,  France.     Eng.  Pat.  7854,  May  10,  1889.     6rf. 

This  apparatus  is  to  be  worked  on  the  same  principle  as 
that  patented  by  Moussard  in  France,  December  27,  18G9, 
No.  88,2G3.  It  is  claimed,  however,  to  be  less  complicated, 
as  all  the  parts  are  reduced  to  their  simplest  form.  Liquid 
hydrocarbon  is  vaporised  by  heat  and  caused  to  pass  through 
a  Giffard's  injector,  where  its  expansive  force  is  employed 
to  draw  in  the  air  to  be  carburetted.  A  gas  holder  forms 
part  of  the  ap|iaratus,  and  the  lower  portion  of  this  is 
utilised  as  a  supply  cistern  for  the  hydrocarlion.  It  is 
situated  below  the  injector  or  carburetter,  so  that  any  con- 
densed liquid  may  flow  back  to  the  cistern.  Fi'om  the  body 
of  the  holder  a  pipe  passes  downwards  conducting  gas  to  a 
burner,  over  which  is  placed  a  lenticular  vaporiser.     The 


hydrocarbon  flowing  by  gravity  from  the  supply  cistern 
above,  is  here  brought  to  a  state  of  vapour,  and  passes 
upwards  as  such  to  the  carburetter.  Leaving  this  latter 
mingled  with  air  it  goes  forward  to  the  holder,  and  theuee 
through  a  suitable  pressure  regulator  to  be  distributed  as 
required. — A.  K.  I). 


Process  for  Generating  Gases  known  as  Wafer-Gas  and 
Producer-Gas.  J.  von  Danger  and  L.  Cooper,  Leeds. 
Eng.  Pat.  8192,  May  16,  1889.     id. 

In  the  usual  process  of  making  water-gas  a  mass  of  fuel  in 
a  generator  is  alternately  submitted  to  the  action  of  a  blast 
of  liot  air  from  the  bottom,  and  of  a  blast  of  steam  from  the 
top.  The  present  inipro\cd  process  differs  from  the  above 
by  admitting  both  blasts  at  the  top  of  the  generator.  It  is 
claimed  that  a  much  higher  proportion  of  water-gas  is 
obtained  and  cheaper  kinds  of  fuel  can  be  employed.  The 
same  principle  of  downward  direction  only  is  also  applicable 
when  producer-gas  alone  is  required,  but  in  this  case  a 
reduced  quantity  of  steam  is  admitted  at  the  top,  and  a 
su]iplemcntary  supplv  of  heated  air  is  iutroduced  half-way 
down  the  mass  of  fuel. — A.  R.  D. 


III.-DESTRUCTIVE  DISTILLATION,  TAE 
PKODUCTS,  Etc. 

New    Occurrences    of  Ozokerite.     B.    Lach.     Chem.  Zeit. 
13,  831. 

Ozokerite  for  the  cerasin  industry  is  still  obtained  from 
Galicia,  but  new  deposits  are  always  being  sought  for. 
Ozokerite  is  known  to  be  found  in  the  Caucasus,  and  there 
are  reports  more  or  less  fanciful  from  North  America  of 
deposits  of  white  ozokerite  miles  in  length  being  found. 

The  author  having  had  samples  submitted  to  him,  has 
examined  them  by  his  process  (Chem.  Zeit.  9^  905  ;  this 
Journal,  1885,  488)  with  the  following  results  : — 

C'aucasian  ozokerite  resembles  an  inferior  Galiciait 
variety.  Melting  point  of  crude  substance  68°  C.  Treated 
with  20  per  cent,  of  fuming  sulphuric  acid  it  yields  58"  1  per 
cent,  of  second  quality.  Cerasin:  melting  point  =  68 '5°  C. 
Volatile  portion,  1  •  8  per  cent. 

The  crude  substance  has  a  repulsive  odour,  is  worked 
with  difficulty  in  quantitj-,  becomes  stiff  in  the  basin,  and 
presses  extremely  liadly.  The  price  is  at  present  too  high, 
and  until  greater  demand  arises  and  the  transportation  be 
accomplished,  the  Galician  ozokenie  production  will  make 
very  strong  competition. 

North  American  ozokerite,  Colorado.  Here  extensi\'e 
mines  of  an  ozokerite-like  substance  are  foun<l,  the  supply 
of  which  is  hindered  only  by  the  transport  difficulty.  On 
being  tested,  ll0we^■er,  it  proves  useless  for  the  production 
of  cerasin.  The  material  is  supplied  in  cakes  36  x  20  x  6  cm. 
in  dimensions.  It  is  a  dull  black  hard  substance,  smelling 
of  catechu,  and  proving  brittle  and  pulverisable.  Care 
must  be  taken  in  melting  it  at  95°  C,  or  violent  frothing 
may  occur  from  the  presence  of  traces  of  water. 

The  analysis  shows — 

Melting  point  of  crude  substance 7fi'0°  C. 

treated       „        76"S°C. 

Treated  by  the  aforementioned  process  no  cerasin  i,"; 
obtained.  Even  w  hen  heated  to  300°  C.  it  will  not  filter  in 
the  slightest  through  filter-paper,  although  it  is  quite  a  tliin 
fluid.  Subjected  to  distillation  it  gives  the  undernoted 
results : — 

Per  Cent, 
(by  dilTeronce). 

Paraffin  and  oil siO'OO 

Loss  in  gas 2*12 

Loss  in  water 2*tJJ 

Residue , 6"28 
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It  commences  to  distil  nt  360°  C,  when  nearly  3  per 
cent,  of  oil  sittiii'T  at  30'  C.  conns  over.  At  a  much  lilglu  r 
tempcnilurc  it  runs  over  anil  tlistils  steadily,  f;iviii^  a  very 
fair  criiile  priHliict  for  paraffin  extraction. 

t'oii.seiiiicntly  this  siilistancc  is  suitahlc  for  paralliii 
making  ami  is  absolutely  useless  for  the  ecrasin  iniliistry. 

The  price  is  at  present  disproportionately  hij;h. — 1).  A.  S. 


liecofery  of  Tar  and  Ammonia  in  the  Mannfactiireitf  Coke. 

Stahl.  u.  Eiscn,  1889,  9,  482. 
GuEAT  profrress  has  been  made  in  plant  for  condcnsin;;  the 
tar  and  ammonia  formed  in  the  manufacture  of  coke,  and  it 
has  been  found  that  by  condensin'T  it  the  quality  of  the  coke 
has  not  deteriorated.'  The  lIolTmann-Otto  ovens  have 
proved  cxcellcut,  and  bcc-hivc  ovens  Innc  also  been  used. 
In  the  water  condensers  not  only  the  Huid  tar  but  also 
much  viscid  tar  is  deposited,  so  it  is  advisalilc  to  make  use 
first  of  air  condcusers  which  consist  of  larfjc  chambers  with 
sheet-metal  partitions  between  which  tlie  j;ases  have  to 
travel  zifr-za-;,  an<l  thus  deposit  most  of  tlic  tar  and  coal 
dust.  After  leavini;  the  water-condensers  the  gases  are 
pa.ssed  through  washei-s  to  remove  the  remainder  of  the 
tarry  products.  Since  only  11  to  14  per  cent,  of  the 
nitnigen  in  the  coal  are  converted  into  ammonia,  numerous 
attempts  have  been  made  to  increase  the  yiehl.  It  has 
been  proved  in  practice  that  instead  of  being  diminisheil. 
as  hitherto  supposed,  the  yield  is  increased  by  employing 
a  higher  temperature,  and  the  introduction  of  hydrogen  into 
the  coke  ovens  still  further  increases  the  yiehl.  As 
hydrogen  is  too  expensive,  dissociation  of  water  in  the 
ovens  has  been  tried,  but  the  loss  of  coke  in  consequence 
is  too  great.  The  use  of  lime  is  also  unsatisfactory,  as  the 
quality  of  the  coke  is  deteriorated. 

A  greater  vield  of  tar  can  be  obtained  by  keeping  the 
upper  part  of  the  ovens  cool,  but  its  quality  is  ileterioiated 
owing  to  the  decrease  in  the  light  oils.  Tlie  tar  is  sent 
away  for  distillation,  but  the  amnioiiia  liquors  are  almost 
always  worked  up  at  the  coke  factories,  generally  into 
ammonium  sulphate. — E.  E.  li. 


Discovery  of  New  Petroleum  Wells  near  liahu. 
A  itKi-ORT,  dated  the  22nd  .\ugiist  last,  has  been  received 
at  the  Foreign  Office  from  P.  Stephens,  Hritish  Vice-Consul 
at  Hatoum,  stating  that-news  had  been  received  in  Katoum 
on  the  previous  day  to  the  effect  that  eight  new  fountains 
had  been  discovered  in  the  naphtha-producing  territory  of 
that  district,  the  combined  outinit  of  which,  at  the  present 
rate  of  supply,  could  approximately  be  estimated  at  16,000 
tons  per  diem,  in  consequence  of  which  the  price  of  crude 
oil  at  Haku  had  decreased  from  \(l.  to  Jrf.  per  gallon,  and  a 
further  fall  was  expected. 


"Peat"  Candles  in  South  America. 

"  Pr.vT "  candles  are  not  made  of  peat,  but  of  the 
paraffin  that  is  ilislilleil  from  jieat  in  liiazil,  where  it  is  more 
plentiful  even  than  in  Ireland.  According  to  77ic  Comereio 
des  Amazonas,  John  Grant  and  Co.  are  now  having 
machinery  installed  at  their  works  capable  of  producing 
80  tons  of  peat  paraffin  a  month.  They  arc  also  extracting 
from  the  turf  a  valuable  lubricating  oil.  They  einpluy 
300  workmen,  and  have  33  boilers  with  puriliers,  stills, 
refrigerators  in  their  plant. — Knyineeriny  ami  Miniuy 
Journal. 

Petroleum  in  the  Canadian  North  West. 

The  Canadian  Gazette,  in  its  issue  of  August  8th, 
publishes  the  following  : — 

Interesting  jiarticulars  of  the  rich  find  of  oil  in  the  North- 
West  reached  Ottawa  on  .July  23rd  in  a  letter  rcceivid 
by  Alfred  Patrick,  late  clerk  of  the  Dominion  House  of 
Commons,  from  his  son.  Major  Allan  I'oyntz  Patrick, 
Dominion  Topogniphical  Surveyor,  of  Calgary.  The  letter 
says: — "For  11  weeks  we  have  been  jirospecting  among 
the  mountains  for  coal-nil  dejiosits.  I  am  happy  to  say 
we  have   been  eminently  successful.      We   have   located  a 


considerable  quantity  of  oil  land,  some  on  the  eastern 
slope,  and  some  on  the  Urilish  Columbia  side.  So  .soon 
as  we  felt  perfeclly  certain  as  to  the  importance  of  our 
tiud  we  had  several  samples  as.saycil.  The  result  gave 
Ul  per  cent,  lubricating  oil,  .')  per  cent,  heavy  oil,  1  per 
cent,  water,  and  3  jier  cent,  foreign  matter.  This  is  the 
best  oil  ever  discinered,  and  far  ahead  of  the  I'cnn.syl- 
vanian  oil-tields.  There  is  plenty  of  head,  the  How  being 
about  4,.'iOO  feet  above  the  sea  level,  and  the  crude  oil 
can  be  run  oil'  in  pipes  any  distance.  It  is  the  greatest 
tind  ever  known.  All  the  oil  lands  are  within  easy 
distance  from  the  railway."  The  letter  further  states  that 
arrangements  are  being  nniile  for  developing  the  find, 
which,  if  correctly  reliorted,  adds  immensely  to  the  treasure 
to  be  expected  from  the  Xmlli-We-t. 


PATENTS. 

Improremeiil.i  in  and  Relatinij  to  the  Manufacture  of  Acetic 
Arid  and  lis  Ily-iiroducls.  K.  Weiss,  Zossen,  Germany. 
Eng.  Pat.  W.i:,,  .Inly  G,  1888.     6d. 

TuKSE  improvements  refer  to  the  distillation  of  wood,  peat, 
brown  coal,  or  other  organic  substances,  for  obtaining 
carbon  and  various  volatile  iiroduets,  notably  acetic  acid. 
It  is  proposed  to  introduce  into  the  retorts  a  current  of 
Iieatcd  water  or  generator  gas,  or  in  fact  any  gas  free  from 
oxygen  and  containing  carbonic  oxide.  This  materially 
aids  the  evolution  of  the  volatile  products,  and  is  said  to 
largely  increase  their  yield  by  removing  them  quickly  from 
contact  with  the  residual  heated  carbon,  which  is  apt  to 
promote  their  decomposition. — A.  R.  1). 


Improvements  in  Vertical  or  Inclined  lietorts  for  Dis- 
tilliny  Shale,  Coal,  and  other  Analogous  Substances. 
J.  Jones,  Dalmeny.     Eng.  Pat.  9893,  July  7,  1888.     8rf. 

I.v  order  to  facilitate  the  discharge  of  the  contents  of  the 
retort,  the  lower  part  is  built  so  as  to  incline  downwards  to 
the  discharge  orifice,  which  may  be  closed  by  a  sliding  door 
as  well  as  by  an  ordinary  retort  door.  A  suitable  motion 
of  a  shovel  applied  at  the  bottom  of  a  retort  of  this  con- 
struction will  cause  the  whole  contents  to  descend  evenly 
through  the  retort.  A  further  claim  refers  to  the  employ- 
ment of  fireclay  blocks  having  a  feather  and  groove  joint 
all  round  the  block,  of  which  the  retort  is  to  be  constructed. 
The  specification  is  accompanied  by  drawings. — G.  H.  U. 


Improved  Coating  of  Preservative  Material  for  Iron,  Steel, 
and  other  Structures,  or  for  Coating  the  liottoms  of  Iron 
and  Steel  Ships  or  other  Vessels,  and  Process  of  Manu- 
facturing the  same  and  other  Products  from  Gas  Tar. 
J.  H.  Eastman,  Liverpool.  Eng.  Pat.  10,192,  Julv  13, 
1888.     4rf. 

See  under  \\\l.,  page  71.^. 


IV.-COLOURING  MATTEES  AND  DYES. 

On   Munonitroso-  and    IJinitrosonaphthoresorcinol.     S.  v. 
Kostanecki.     Her.  22,  1342—1347. 

Nkithkr  the  rcsorcinol  of  the  naiihthalene  series  nor  its 
derivatives  have  been  hitherto  known.  The  author  describes 
some  com])ounds  obtained  from  hvdroxvnaphthoquinoue, 
C,„H.().,.OII(0  :  O  :  OH=  1  :  4  :  2),  belonging  to  this  class  of 
bodies. 

lIydroxynaphtho(/uinonemono.rlme,    CniHj(0 .  NOH)OII, 

Mononltrosonaphlhoresorcinol  is  obtained  by  treating 
hydioxyna]>!ilhoqiiinone  (1  mol.)  dissolved  in  caustic 
soda  (2  mols.)  with  a  solution  of  hydroxylamine  hydic- 
chloride  O  mol.).  The  yellowish-red  solution  turns  to  an 
olive-green,  and  on  addition  of  acid  alight  yellow  precipitate 
is  formed,  possessing  all  the  jiroperties  of  a  nitrosoplienol. 
Recrystallised  from  glacial   acetic   acid  it  forms  yellowish 
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needles,  decomposinij  at  180°  C.  wifh  evolution  of  gas.  To 
obtain  a  pure  product  it  is  essential  to  work  with  reagents 
free  from  iron.  This  body  i  practically  insoluble  in  cold 
or  hot  water  and  ether,  casilvssolublein  alcohol,  caustic  soda 
and  carbonate  of  soda.  Ferro  us  salts  produce  in  its  alcoholic 
solution  a  green  lake,  ferric  s  alts  a  dark  brown  one.  Cobalt 
salts  produce  a  dark  yellow;  nickel  salts  a  scarlet  red 
precipitate.  The  mononitro  sonaphthoresorcinol  dyes  mor- 
danted libres.  Olive-green  colours  are  obtained  with  iron 
mordants  and  scarlets  with  nickel  mordants.  The  latter  are, 
}i  5wever,  not  fast  to  boiling  soap  solutions. 

Monochluromononitrosoiuiplithoresorcinol — 
C,„HiCl(O.NOH)OH. 


Chloroiiaphthalenic  acid — 


is  acted  upon  by  hydroxylamine  in  the  same  way  as  hydroxy- 
naphthoquinone,  yielding  tiually  a  chlorinated  product  which, 
after  recrystaUisation  from  glacial  acetic  acid,  forms  yellow 
needles,  decomposing  at  178°  C.     It  dyes  mordanted  tibre. 

Dinitrosonaphthoresorcinol,  CioHjCO.XOH)..— If  one 
molecule  of  the  mononitroso-compouud  and  one  molecule  of 
sodium  nitrite  be  dissolved  in  dilute  caustic  alkali  and 
poured  into  dilute  acid,  a  light  yellow  crystalline  precipitate 
is  formed,  which  after  recrystaUisation  from  alcohol,  forms 
long  plates  nearly  white  and  decomposing  at  16.5°.  It 
crystallises  with  one  molecule  of  water  and  dyes  mordanted 
fibre  darker  than  the  numonitroso-conipound.  On  oxidation 
with  nitric  acid  phthalic  acid  is  formed.  On  reduction  with 
tin  and  hydrochloric  acid  Jlerz  and  ^\'eith's  naphthaleuic 
acid — 


O 


O 


Oil 


Nil, 


was  obtained. — .V.  1.. 


Oti  Colotii-iiig  Matters  which  JJi/c  Mordanted  Fibres. 
St.  v.  Kostanecki.     Her.  22)  1:^*'— 1353- 

Colouring  matters  having  the  character  of  phenols  dye 
tibres  mordanted  with  oxides,  if  two  hydroxyl-groups  are 
in  the  ortho-position.  As  a  further  instance  that  this  theory 
is  correct,  the  volatile  uitropyrocatechin  (nitrocatechol) — ■ 

OH 
,/\,  OH 


\/ 


X( )., 


was  examined,  the  result  being  that  one  more  proof  for 
this  theory  was  obtained.  It  produces  orange  shades  with 
aluminium  mordants,  whilst  its  non-volatile  isomeride 
yields  a  light  yellow  under  the  same  conditions.  Nitroso- 
phenols  act  in  the  same  Wiy  if  they  are  orthoquinoue- 
oximes.     Several  similar  compounds  were  examined. 

Anthraquinoue-oxime^- 

CO 


CNOH 

can  be  considered  a  pnra-uitrosophenol,  and  does  not  form 
dyes  with  metallic  o-siides. 


Phenanthrenecpiinone-oxime- 


\co 

CNOH 


/\/ 


is   an   ortho-compound,  and  acts  as   a  dye  towards  fibres 
mordanted  A\ith  oxides. 


Eetenequinone-oxime — 


CiiiHw 


..CNOH 

^luo 


produces  green  shades  with  iron  mordants. 

Orthoquinonedioximes  form  dyes  icith  n.vidc   mordants. 
— Orthuniiphllialenedioxime — 

NOH 

NOH 


produces  brown  shades  with  iron  or  cobalt  mordants. 

Orthobenzcnetetroxime — 

NOH 
./\  NOH 

II  NOH 
NOH 
forms  dark  browns  with  iron  mordants. 

The  isomeric  para-compounds,  as  p-naphthalenedioxime- 
NOH 


and 


j)-benzenedioxime — • 


NOH 


Ntm 


NOH 


do  not  form  dyes  with  oxide  mordants. 

Orlhohi/droji/orimes  form   dyes  with   o.ride  mnrdanls. — 
The  dio.xime  of  dihydroxyquiuone — 
NOH 


OH 


NOH 


OH 


was  proved  to  be  a  colouring  matter  in  that  sense  as  well  as 
the  hvdroxynaplithoquinone-oxime,  whilst  the  isomeride  of 
ju'flonemonoxime,  which  is  not  an  ortho-compound,  does  not 
sict  as  a  dye. 

Orthohydroxyquinones  are  not  all  dyestufEs.  Experi- 
ments with  hydroxythymoquinone  proved  a  failure,  whilst 
the   tests  with   o-hydroxynaphthoquinone  were  successful. 
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as  woll  as  those  made  with  Mvlius'  hvdrojtvjuplone.  Far 
stnui^liT  colours  ari',  lu»«fVfr,  olitaiiivd  with  such  bodies, 
which  coiitaiu  this  complex  of  iKuuis  twice. 


Dihydroxynuiiioiic — 


Chhiraiiilic  acid — 


OH 


on 


O 
/\  Oil 

\/ 
O 


/\ 


OH 


C,  1^'  c. 


Xitranilic  acid — 


NO 


/N. 


Bhodizouio  acid 


OH 


OH 
O 


)II 


and 


/ 
O 


xo. 


o 


\o 

OH 


o 


are  all  capable  of  dyeing  upon  oxiile  mordants. — A.  L. 


On  Pnra-Duimiilodi)ihniijlpil>i'in:iiie  and  the  Formntinn 
i)f  Culoiiriiit/  MttHers  /'rom  it,  K.  l.cllmaiin  and 
(_'.  Schlcicli.  '  Ikr.  22,  l:iH7— 138a. 
Pakamidofiik.nvlpipkkidine  forms  colouring  matters, 
analogous  to  those  obtained  from  paramidodimethylaniline. 
The  autliors  examined  the  ^j-dianiidodiphenylpiperazine  in 
the  same  direction.  It  was  prepared  by  heating  100  giiiis. 
of  aniline  with  100  grms,  of  ethyliMie  bromide  on  the  water- 
bath  ;  a  violent  reaction  sets  in  and  the  whole  mass  solidities. 
Then  1 10  grms.  of  ethylcnebromide  were  ad<ied  and  the 
miuss  heated  to  130' — 140'  C.  in  the  air-hath,  whilst  as  nineli 
caustic  potash  was  gradually  added  as  would  satnrati'  the 
whole  of  the  bromine.  After  several  hours'  boiling  the 
organic  comiiounds  soli<lify.  After  wasliing  with  water 
they  are  distilled  with  steam  to  remove  the  excess  of 
ethylene  bromide  and  then  treated  with  hot  alcohol,  by 
which  the  impurities  are  dissolved.  The  yield  from  100  grms. 
of  aniline  was  90 — 100  of  pure  base.  'J'lie  nitrosation  was 
performed  in  the  same  way  as  Morlcy  describes,  and  the 
nitroso  product  without  further  purification  was  reduced 
with  stannous  chloride  and  hydrochloric  acid.  After  pre- 
cipitating the  tin  by  sulphuretted  hydrogen  thit  hydroehloiicK- 
of  the  ilianiido  base  was  obtained  in  colourless  lirisms, 
crystallising  with  1  mols.  of  water,  t'njHaiXi  (HC1),-|-  4  H^O. 
On  oxidation  with  '2  mols.  of  phenol  or  naplithol  by  ferric 
chloride,  blue  colouring  matters  of  the  indophenol  group  were 
obtained.  If  the  phenol  be  replaced  by  the  hydrochloride 
of  an  amine  and  the  oxidation  be  performc<l  by  potassium 
bichrouuite,  indaniines  are  fonned,  of  whieli  the  one  prepared 
from  aniline  can  be  t'onverted  after  addition  of  two  more 
molecules  of  aniline  hydrochloride  in  acetic  acid  solution, 
into  a  safranine.  With  mctatoluylenediamine  a  difficultly 
soluble  blue  colouring  matter  is  formed,  which  is  analogous 
to  Toluylene  blue,  and  is  changed  into  a  red  colouring 
matter  on  boiling  its  hydrochloric  acid  solution.  Dyestuils 
similar  to  Methylene  blue  could  not  be  prepared.  On 
oxidation  with  sulphuretted  hydrogen  and  ferric  chloride 
a  red  colour  was  obtained,  but  no  blue. — A.  I; 


On  tivo  B-Bromonaphlhaleiiesulphonic  Acids.     S.  Forsling. 
lier.  22,  1400—1403. 

Thk  author  obtained  these  two  acids  by  converting  Itri^nner's 
/3-naphthylaininesul]ih(niic  acid  and  Dahl's  fl-naphthylamine- 
snlpluuiie  acid  into  the  corresponding  dia/o-compounds  anil 
treating  these  with  fuming  hydrobromic  acid  and  cuprous 
bromiile.  The  concentrated  solutions  were  neutralised  with 
potassium  carbonate,  when  tlie  potassium  salts  were 
precipitatcil 

/8,  =  B_(-Jiiiimi»iiijilithalinisidii)ionic  acid  obtaineil  from 
Uronner's  naphthylaniinesulpluuiic  acid  is  vcit  soluble 
in  water.  Its  salts  are,  however,  very  dillicultly  soluble 
in  it.  The  potassium,  ammonium,  and  barium  salts  are 
described.  The  bromide  of  this  acid  \vas  prepared  in  the 
usual  way  with  jihosijliorus  pentabromidc.  It  is  easily 
soluble  in  benzene  ami  chloroform,  with  dithculty  in 
petroleum  spirit  and  ether.  It  forms  prisms  melting  at 
110'  t'.  liy  boiling  it  with  alcoholic  ammonia  the  amide  is 
fonned,  crystallising  in  tine  U)ng  needles,  melting  at  :207'  ( '. 
On  distilling  the  bromide  with  the  calcnlate<l  amount  of 
phosi)horus  pcntabr(uuide,  dibromonaplithalene  is  (tbtained, 
which,  after  recrystallisatitui  from  alcoiiol  and  distillation 
with  steam,  was  obtained  from  its  solution  in  ether  and 
chloroform,  in  colourless  square  plates,  melting  at  158°  C. 

j8,  =  a^-hrom(iiiaphthalciu\sidphuiiic  acid  was  obtained 
from  Dald's  naphthylamiiiesniphonic  acid ;  its  bromide, 
pri'pared  in  the  usual  way,  forms  broad  needles,  melting 
at  151°  C  It  was  con^■erted  into  dibi'onjonaphthali-ne, 
crystallising  in  white  needles,  melting  at  75°  O.  It  is 
identical  with  the  conipound  obtained  by  Meldola  and 
Darmstiidter,  and  Wichelhaus,  and  its  constitution  is 
therefore — 


\/\ 


— A.  L. 


Synthesis  nf  Euxttnthone.  C.  Griibe.  Ber.  22,  1405— 140C. 
All  attempts  at  a  .synthesis  of  euxanthone  have  hitherto 
failed,  oidy  isomeric  compounds  having  been  obtained. 
The  author  has,  however,  at  last  succeeded  in  preparing 
this  body  by  the  action  of  anhydrous  acetic  acid  on  a 
mixture  of  /3-resorcylic  acid  and  hydroipiinone  carbonic 
acid,  and  by  distillation  of  the  product  thus  obtained.  It 
is  in  e\ery  resjicct  iilcntical  witli  eu\anth(uie  ;  its  acetyl 
i  compounds  have  the  same  properties,  and  its  constitution  is 
therefore — 


IIU 


/\  -CO-  ,/\. 


\/ 


OH 


\y 


-A.  L. 


Studies  on  Brazitiii.     V.  Sehall  and  C.  Orallc.      lier.  22, 
1547— 15C4. 

XiTRic  acid  produces  with  brazilin  tetramethylether  first  a 
blood-red,  then  a  brownish-red,  and  finally  an  olive-green 
coU)uration.  An  estimation  of  the  molecular  weight  by 
Kaoult's  method  proved  that  the  formula  (',|-,H„|0(0CH3)j 
is  consistent  therewith.  liy  the  action  <)f  bromine,  deriva- 
ti\es  are  obtained,  which  do  not  lose  any  bromine  on 
treatment  with  dilute  ammonia,  and  which  can  be  ciys- 
tallised,  whilst  others  losing  bromine  under  the  same 
treatment,  crystallise  from  acetic  acid.  The  aiuilysis  of  the 
latter  bodies  was  carried  out  in  the  following  manner  : — 

The  material  was  dried  over  zinc  chloride  or  calcium 
hydrate  until  no  further  loss  of  weight  was  observed.  The 
bromine  was  estimated  by  treatment  with  dilute  ammonia. 
IJromine  escai)ing  with  acetic  acid  was  absorbed  in  dilute 
ammonia. 

Method  of  Decomposition. — The  weighed  substance  was 
decomposeil  at  40'  to  50°  C.  by  standard  ammonia,  and  the 
excess  titrated  back  vith  dilute  nitric  acid,  the  body  to  be 
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analysed  itself  ser\iut;  as  iiulieator.  It  was  dried  at  192°  C. 
in  a'stieani  of  dry  hydrojjeu  or  carbonic  acid,  the  escaping 
bromine  being  again  absorbed  in  ammonia,  and  after 
deducting  its  weight  from  the  total  loss  of  weight,  the 
amount  of  acetic  acid  was  obtained.  Finally  the  total 
amount  of  bromine  was  estimated  and  a  combustion  was 
made. 

.4. — Veiiraliies  not  i/ielJiiuj  np  Bromine  to  dilute 
Ammonia. 
Monobromohrazilin  was  obtained  by  Buchka  and  Erk  by 
the  action  of  bromine  on  tetracetylbrazilin  and  by  removing 
the  acetj'l  groups  afterwards.  The  authors  prepared  a 
monobromo  product  from  the  tetramethylether.  After  con- 
verting Buchka  and  Erk's  substance  into  the  tetramethyl- 
ether, its  melting  point  was  observed  to  be  2° — 3°  C.  lower 
than  the  one  preinired  by  the  authors.  A  further  exami- 
nation will  decide  whether  the  compounds  are  isomerides 
or  not. 

Dibromobrazilin  was  prepared  by  the  action  of  3  mols. 
of  bromine  on  1  mol.  of  brazilin  iu  glacial  acetic  acid  for 
several  days  at  the  ordinary  temperature,  until  the  cherry -red 
solution  turns  light  brown  and  tribromohrazilin  crystallises 
out.  From  the  mother-liquors  dibromobrazilin  is  obtained 
in  light  red  i)lates,  which  for  further  purification  wx're 
recry'stallised  from  water  witli  addition  of  sulphurous  acid. 
White  plates,  melting  between  170"— 180°  C.  to  a  ruby-red 
mass,  were  obtained.  With  anhydrous  acetic  acid  a 
tetracetyl  compound  is  formed,  melting  after  several  re 
cr^'stallisations  at  185°  C. 

Tribromobmzilin. — 3  mols.  of  bromine  dissolved  in  glacial 
acetic  acid  are  allowed  to  act  for  one  hour  on  1  mol.  of 
brazilin  iu  glacial  acetic  acid  solution.  The  mixture  is 
poured  into  cold  water  and  the  orange  precipitate  re- 
crystallised  from  dilute  alcohol  with  addition  of  sulphurous 
acnd.  It  turns  brown  at  197°— 200°  C.  without  melting. 
Its  tri-acetyl  compound  melts  at  195°  C.  and  its  tetracetyl- 
componnd  at  263°  C 

B. — Vern-alii'es  losin;/  Bromine  on  treatment  icifh 
dilute  Ammonia. 

Tetrabromobrazilein  Qribromobrazil'einmonobromide)  is 
obtained  by  boiling  2  or  3  mols.  of  bromine  with  1  mol. 
of  braziUn'  in  glacial  acetic  acid  solution.  The  yield  is 
from  14  to  15  per  cent.  It  loses  one  atom  of  bromine 
on  treatment  with  dilute  ammonia.  The  complete  analysis 
leaves  it  undecided  whether  C'l^HgBrjOj  +  \\  aq.  or 
CiiiHsBrPs  +  2  aq.  represents  the  correct  formula. 

He.rabromobrazilein  (tribromobrazileintribromide").  — 
5  grms.  of  brazilin  dissolved  in  100  grms.  of  glacial  acetic 
'  acTd  are  filtered  through  glass  wool,  and  a  solution  of 
25  grms.  of  bromine  in  25  gi-ms.  of  glacial  acetic  acid  is 
quickly  added.  The  mixture  is  boiled  for  half  a  minute, 
and  oil  coohug  an  abundant  crystallisation  sets  in — large 
brownish-red  crystals — losing  bro.mine  at  170° — 180°  C. 
The  substance  crystallised  from  perchloro-ethylene  ;  water 
or  alcohol  decomposed  it,  hydrobromic  acid  being  formed. 
Its  formula  is  CisHeBr^Os  +  2  aq. 

Octobromobratilein  (JetrahromobraziUintetrabromide^  is 
obtained  like  the  liexa-compound,  only  the  amount  of 
bromine  used  is  doubled.  It  loses  bromine  between 
130°— 140°  C.     Formula  C2(,H,.,Brs05  -I-  2  aq. 

Nonobromobrazililin  Qtetrabromobrazileinpentabromide) 
is  obtained  like  the  former  compound,  if  the  mixture  of 
bromine  and  brazilin  be  boiled  for  15  minutes  instead  of 
one  minute.     Formula  CijH^Br.jO,  +  2  aq. 

It  is  a  remarkable  fact  that  on  drying  the  boibes  of  this 
series  bromine  always  escapes  as  hydrobromic  acid  and 
not  as  free  bromine. 

Among  the  oxidation  products  the  authors  discovered  a 
resorcinol  carbonic  acid.  The  authors  further  studied  the 
properties  of  brazileiu  obtained  according  to  Erdmann  and 
Schulze's  metlioil  and  according  to  Buchka  and  Erk's 
method.  They  prepared  the  reduction  products,  the  acetyl 
derivatives  produced  by  acetyl  chloride  and  anhydi-ous 
acetic  acid. 


The  brazilin  tetramethyl  ether,  as  also  the  new  triniethyl 
ether  demonstrates,  along  with  the  acetyl  compounds,  the 
phenolic  nature  of  the  four  brazilin  oxygen  atoms.  Two 
raonobromobrazilins  have  been  in  all  probability  identitied, 
besides  the  two  dibromo-compounds,  and  a  new  tribromo- 
hrazilin. All  these  are  colourless  substances.  But  so  soon 
as  bromine  is  introduced  in  an  unstable  position,  from 
ichich  it  is  readily  eliminated  again,  then  deriratiees 
possessing  tinctorial  pou'ers  arise. — A.  L. 


PATENTS. 


Manufacture  of  Snlpho-Aeids,  and  Colouring  Matters 
therefrom.  F.  Wirth,  Frankfort-oii-thc-Maine,  Germany. 
From  "  'I'he  Farbenfabrik  vormals  Bronner,"  Frankfort- 
on-the-^Iaine,  Germany.  Eng.  Pat.  3724,  August  4,  1882. 
(Second  Edition.)     6d. 

Whkn  naphthol  sulphoiiic  acids  or  their  salts  are  treated 
with  ammonia  at  a  high  temperature  they  are  converted 
into  the  coixespondiug  naphthylamiue  sulphonie  acids.  If 
/3-naphthol  be  heated  with  twice  its  weight  of  concentrated 
sulphuric  acid  of  66°  B.  for  several  hours  on  a  water-bath, 
it  is  converted  into  3-naphthol  mouosulphonic  acid.  60  kilos, 
of  the  neutral  or  acid  ammonium  salt  of  this  acid  are  heated 
for  24  hours  to  150° — 180°  C,  together  with  60  kilos,  of 
water  and  12  kilos,  of  calcium  hydrate  under  pressure. 
The  melt  is  dissolved  in  hot  water,  filtered,  diluted  with 
about  500  litres  of  water  and  made  acid.  The  /3-naphthyl- 
amine  sulphonie  acid  at  once  separates,  and  can  be  purified 
by  redissolving  in  an  alkali  and  precipitating  with  an  acid. 
The  acid  is  slightly  soluble  in  hot  water,  and  almost  in- 
soluble in  cold,  and  separates  in  glistening  flakey  crystals. 
Its  barium  salt  crystaUises  in  needles  containing  5  molecules 
of  water.  The  diazo-compound  forms  colouring  matters 
with  the  plienols  and  their  derivatives,  giving  yeJlows  to 
brownish  reds.  The  combination  with  resorcinol  yields  a 
golden  yellow  dyestuff,  and  a-naphthol  or  its  sulphonie 
acid  yields  a  blood-red  dve.  The  mono-  and  disulphonic 
acids  of  both  naphthols  can  be  converted  iu  a  similar 
mauncr.  According  to  the  patent,  another  ;3Miaphtliylaniine 
sulphonie  acid  is  obtained  bj'  heating  under  pressure,  at 
about  180°,  50  kilos,  of  ammonium  ^-uaplithol  siilphonate, 
25  kilos,  of  calcined  sodium  carbonate  of  98°,  together  with 
water.  The  acid  formed  is  almost  insoluble  in  alcohol,  but 
easily  soluble  in  water,  whereas  the  sodium  salt  is  readily 
soluble  iu  alcohol.  The  diazo-compound  combined  with 
o-naphthol  produces  a  bluish-red  dyestuff. — T.  A.  L. 


The  Production  of  New  Azo-Colours.  JVI.  Hoffmann  and 
A.  Weinberg,  Maiukur,  Germany.  Eng.  Pat.  9214, 
July  31,  1885.  (Amended,  June  15,  1889.)  4(/. 
The  diazo-compouiids  of  the  sulphonie  acids  of  a-  and 
/8-naphthy!aniine  combine  with  a-iiaphthylamine  to  form 
azo-compounds,  and  these  bodies  may  be  again  diazotised 
and  reconibined  with  the  naphthols  or  naphthol  sulphonie 
acids  in  an  alkaline  solution.  The  following  is  the  method 
employed  for  working  the  invention  : — 35  kilos,  of  sodium 
a-naplithylamine  disul]ihonate  are  dissolved  in  300  litres  of 
water  and  30  kilos,  of  hjdrochloric  acid  of  21°  B.,  and 
diazotised  by  means  of  7  kilos,  of  sodium  nitrite  dissolved 
in  water.  18  kilos,  of  a-naphthylamine  hydrochloride  dis- 
solved in  500  litres  of  water  are  then  added  under  constant 
stirring.  A  dark  violet  precipitate  separates,  and  the  whole, 
after  standing  12  hours,  is  treated  with  12  kilos,  of  hydro- 
chloric acid  and  7  kilos,  of  sodium  nitrite.  The  diazo-azo- 
compound  thus  formed  is  added  to  a  solution  of  36  kilos,  of 
sodium  ^-naphthol-a-disulphonate,  which  is  kept  alkaline 
hv  the  addition  of  20  kilos,  of  ammonia  of  25  per  cent.  The 
colouring  matter  which  is  immediately  formed  is  salted  out, 
filter-pressed  and  dried.  Other  a-  or  j8-iiaphthylamine  sul- 
plionic  acids  may  be  used  in  place  of  the  a-naphthylamine 
disulphonic  acid  mentioned  above,  but  no  claim  is  made  to 
the  use  of  Piria's  naphthionic  acid  or  to  other  amido-monc- 
sulphonic  acids  (^i.e.,  those  which  are  not  naphthalene  deriva- 
tives). Other  mono-  and  disulphonic  acids  of  the  naplithols, 
or  the  naphthols  themselves,  may  be  employed  in  place   of 
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the  fl-naphthol-o-disiilphonic  acid  montioiiod  in  the  second 
stiij'i'  of  till'  process  ilcsciibcd  tihovc.  Tlic  slmdcs  jjivcn  liy 
the  viirii)\is  coinhiniitions  vary  from  rcddisli-violet  to  ilurk 
bhie.— T.  A.  L. 


Pi'O^'ess  fur  the  Protlitrtion  of'  Ali.rt'il  A:o-C(tlonrs. 
v.  Jensen.  London.  Kroni  the  "  ActienftcscUschaft  fiir 
Aniliufiibrikation."  Itcrlln,  (Jcrnuuiy.  Kn^;.  I'at.  15,29(), 
DccenilKT  I:;,  18Sto.     (Second  Kilition.)      G:l. 

Alkkady  describe<l  in  this  Journal,   IHSG,  595. — T.  A.  L. 


Improeemenis  in  the  Prodiiction  of  Mirfd  Azo-Colottis. 
v.  A.  Martins,  BcrHn,  (icrmany.  Knft.  Pat.  221:!, 
Kebruary  15,  188C.     (Second  Kdition.)     Gi/. 

Tiii.<  patent  is  an  extension  of  the  prccedlnir  one  (tills 
.loiirnal  1887,  138),  and  ennnicrates  a  nnnibcr  of  amines 
and  phenols  to<rethei'  with  their  sniphonie  and  carhoxylii' 
acids  with  which  tetrazo-diphenyl  and  tetrazo-ditolyl  may 
he  cond>ined,  producing;  mixed  a/.o-colours.  Kxamples  are 
also  ffiven  relatinjito  the  employment  of  benzidine  carboxylie 
acid  and  benzidine  disiilplionic  acid,  together  with  their 
homologues,  in  the  formation  of  coloiu'in^  matters. — T.  A.  L. 


Improt'ementti  in  the  PrtKiiictinn  uf  Orcrit  and  lilneish- 
(r'lpen  Coluiiring  Miilti'i-.i.  O.  linray,  London.  From 
the  "  Furbwerke  vormals  Meister,  Lucius  and  Briiniiifr," 
lliichst-on-the-Maine,  (Sermany.  Kn^.  Pat.  12,79(5, 
.September  4,  1888.     8</. 

This  invention  describes  the  proiluction  of  jireen  and  blnish- 
;;reen  colouring  matters  which  are  to  be  considered  as 
derivatives  of  m-hydroxydiamidolri  phenyl  methane — 

C„H,.OH  (3) 

The  lunco-bases  o(  these  colonrini;  matters  are  produced 
either  by  condensin«^  m-nitrobenzablehyde  with  tertiary 
aromatic  amines  (15er.  12,  8U2),  reduein-;  and  convertinfr  the 
amines  into  the  cones|)ondin';  hydroxy-coniponnds  b}'  the 
action  of  nitrous  acid,  or  by  condensin;;  directly  ;n-liydroxy- 
henzal.lehyde  with  tertiary  aromatic  amines.  C'olourinjj 
nmtters  are  produced  from  these  li'uco-bases  by  suitable 
oxidising  agents,  and  are  then  converted  into  sulphonic  acids, 
or  the  leuco-bases  are  sulphonated  and  the  leucosulphonic 
acids  subsequently  oxidised.  The  patent  also  describes  the 
compounds  obtained  from  the  methoxy-  and  ethoxy-deriva- 
tives.  It  is  said  that  the  sulphonic  acids  of  the  colouring 
matters  wlien  dyed  are  specially  fast  to  light  and  washing. 
The  formation  of  tin*  oxy-compoinids  from  the  amido-com- 
pounds  is  illustrated  by  the  following  examjile  :  50  parts  by 
weight  of  m-amidotetraethyldiamidolriplienylmethane  are  dis- 
solved in  35  parts  by  weight  of  hydrochloric  acid  of  33  per 
cent.,  and  5,000  parts  by  weight  of  water, the  whole  cooled  to 
0'  and  a  solution  of  8'9  parts  of  sodium  nitrite  of  9G-5  pi'r 
cent,  slowly  added.  The  whole  is  then  warmed  to  60"('.  for 
some  time,  and  tinally  boileil  until  nitrogen  is  no  longer 
evolved.  Soda  lye  is  then  a<lded  till  alkaline,  when  the  «i-hy- 
droxy-leuco-base  is  precipitate)!  as  a  crystalline  jiowcler 
which  is  tiltered  off,  boiliMl,  and  dried.  In  the  ease  of  bodies 
having  less  basic  properties  the  method  is  slightly  modilied. 
Thirty-five  parts  by  weight  of  ni-amidodibenzyldiethyldianii- 
dotriphenylmcthanc — 

H-C< 

^[CeH,.N.(CjH,)(C;H;)]., 

are  dissolved  in  30  ]>arts  by  weight  of  concentrated  sul- 
phuric acid  and  4,000  i)arts  of  water,  cooled  to  0°  and 
diazotised  with  4'7  parts  of  sodium  nitrite  of  96*G  percent, 
dissolved  in  water,  the  decomposition  of  thediazo-compound 
being  carried  out  as  described  above.  These  hydroxy -com- 
pounds may  also  be  obtained  by  direct  condensation.  Twenty 


parts  of  dipthylaniline,  eight  parts  of  concentrated  sulphuric 
aciil.and  nine  jiartsof  ;//-h_\droxybenzaldebvde  are  heated  in 
a  lead-lined  boiler  titled  with  an  agitator  to  130  ('.  for  72 
hours,  the  nni.ss  made  alkaline  with  .soda  lye,  the  unaltered 
diitliylanilinc  distilled  off  with  steam,  ami  the  hydroxy- 
leuco-base  remaining  repeatedly  boileil  with  water  an<l  dried. 
The  m-bydroxy-leuco-bases  prepared  according  to  either  of 
tlie  ]>ree<'diug  jiroeesses  nuiy  be  oxidised  as  follows  into  the 
corresponding  coloiuirig  matters.  Ten  parts  of  ;«-liydroxy- 
tetra-eth^  Idianiidotriplu-nylmetbane  are<lissolved  in  8*  8i)arts 
of  hydrochloric  acid  of  30'8  i)er  cent,  and  the  calculated 
i|uanlily  of  nninganese  or  lead  peroxide  suspended  in  water 
is  achled.  The  colouring  nuitter  is  preeipitateil  from  the 
filtered  solution  by  the  adilition  of  salt  and  purilied  by 
recrystallisation.  Tlu'  hydrochloride  of  the  base  thus 
obtained  forms  brilliant  needles  of  the  colour  of  cautharides 
and  dyes  wool,  silk,  and  tannined  cotton  a  yellowish-greeu 
shade.  These  bodies  nia\"  be  eon\  eried  into  "  acid  colour- 
ing matters  "  by  heating  tiu-m  with  six  times  their  weight  of 
fuming  sulphuric  acid  to  50' — 60^  C  until  a  test  dis.solves 
in  dilute  ammonia  with  a  blue  colour.  The  products  are 
identical  with  those  obtained  by  sulphonating  the  hydroxy- 
leuco-ba.ses  and  subsequent  oxidation  as  follows  :  30  parts 
of  jH-hydroxytetraethyldianiidotripbenybnethane  are  dis- 
solved in  150  par'ts  t)f  fniuing  suli)hin'ic  acid  containing  10 
per  cent.  S()„  anil  the  solution  allowed  to  stand  iiiitil  a 
sample  gives  a  clear  solution  with  dilute  ammonia.  In  the 
case  of  sonu?  of  the  compounds  it  may  be  necessary  to  use 
a  stronger  sulphuric  acid,  and  to  complete  the  reaction  by 
beating  to  70° C  In  either  ease  the  product  of  the  reaction 
is  poured  into  water  and  converted  into  the  calcium  salt. 
To  prepare  colouring  matters  from  these  ;  10  parts  of  the 
calcium  sul])honate  from  wi-hydroxytetra-ethyldianildotri- 
libeiiylinetbane  are  dissolved  in  300  parts  of  water  and 
oxidised  by  adding  the  calculated  amounts  of  dilute  sul- 
]ihuric  acid  and  lead  peroxide  tiltered,  and  the  blue  solution 
of  the  colouring  matter  evaporated  to  dryness.  These 
colouring  matters  form  copper-red  powders  of  a  metallic 
lustre,  di.ssolving  easily  in  water  with  a  blue  colour.  Excess 
of  a  mineral  acid  turns  tlie  aqueous  solution  green,  but  the 
solution  is  unaffected  even  when  boiled  with  aminonia  or 
soda,  and  turns  violet  only  when  boiled  w  ith  soda  lye.  They 
dye  wool  and  silk  very  even  bluish-green  tints.  Colouring 
matters  belonging  to  the  same  series  are  obtained  in  a 
manner  similar  to  the  processes  described  above,  either  by 
condensing  m-mcthoxy-  or  ethoxybenzaldehyde  with  tertiary 
amines  or  by  methylating  or  ethylating  the  hydroxy-leuco- 
bases  or  the  calcium  salts  of  their  sulphonic  acids  mentioned 
above,  and  sulphonating  and  oxidising  the  compounds  so 
formed  in  the  manner  already  described.  These  ethers  are 
said  to  give  better  and  bluer  tints,  and  are  quite  as  fast  as 
the  now  substituted  hydroxy-derivatives. — T.  A.  L. 


Pioductinn  of  New  Colouring  Matters.  T.  I!.  Shillito, 
London.  From  J.  K.  (icigv,  liasle,  Switzerland.  Eng. 
Pat.  13,767,  September  24,  1888.     G</. 

Azoxy  and  azo-compounds  are  formed  by  heating  aromatic 
nitro-componnils  w  itli  aromatic  amines  in  presence  of  caustic 
alkalis.  10  kilos,  of  o-toluidliie  are  heated  with  10  kilos,  of 
caustic  alkali,  and  10  kilos,  of  nitrobenzene  are  gradually 
added.  A  reddish-brown  jiaste  results  and  tlie  reaction  is 
complete  so  soon  as  the  mass  no  longer  smells  of  nitro- 
benzene. It  is  then  diluted  with  water,  boiled  with  zinc 
dust  until  decolorised,  filtered  and  ]ioured  into  concentrated 
hydrochloric  acid,  boiled  and  the  diainido])henvltolvl 
formed  is  precipitated  by  adding  sodium  sulphate.'  The 
new  ;)-diamine  formed  closely  resembles  benzidine  and 
tolidine,  and  is  the  next  higher  homologue  of  benzidine 
and  the  next  lower  one  to  tolidine.  Its  sulphate  is  sparingly 
soluble.  When  diazotised  it  can  be  combined  with  amines 
and  phenols  similar  to  benzidine  and  the  colouring  matters 
thus  formed  when  rendered  soluble  by  sulphonation  dye 
unmordanted  cotton  yellow  and  red  to  violet  shades. 

— T.  A.  L. 
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Production  of  Yellow,  Orange,  and  Brown  Colours  of 
AUzarin-Uke  Properties.  T.  E.  Shillito,  London. 
From  J.  R.  Geifry,  Basle,  Switzeilaud.  Eng.  Pat.  13,920, 
September  27,  1888.     id. 

These  coloiu-ing  matters  are  produced  by  the  action  of 
nitric  acid  on  the  bodies  obtained  by  combining  dia/.o-com- 
pounds  witli  aromatic  liydroxy-acids.  12  kilos,  of  aniline  or  a 
corresponding  qnautity  of  tohiidine  or  naphthylaniine  are 
dissolved  jn  36  kilos,  of  hydrochloric  acid  and  300  litres  of 
water  and  diazotised  with  9  kilos,  of  sodium  nitrite  at  5°  C. 
The  solution  of  the  diazochloride  thus  obtained  is  poured 
into  an  alkaline  solution  of  17  kilos,  of  salicylic  acid  or  the 
corresponding  quantity  of  any  other  oxycarbo.xylic  acid, 
and  the  dyestuff  precipitated  with  salt  or  an  acid,  fdter- 
pressed  and  dried.  -15  kilos,  of  the  dry  compound  are 
dissolved  in  135  kilos,  of  sulithnric  acid  and  a  mixture  of 
20  kilos,  of  nitric  acid  and  15  kilos,  of  sulphuric  acid  is 
slowly  added.  After  some  time  the  whole  is  poured  into 
water,  filtered,  washed,  and  brought  to  the  form  of  a  paste. 

— T.  A.  L. 


The  Production  of  Dinitrndihenzylbenzidine  and  Dinitro- 
dibenzi/ltolidiite  and  Transformation  of  the  same  into 
Diamidodibenzylbenzidine  and  Uiamidodibeiizt/ltoUdine 
respectirch/.  A.  Bang,  Leeds.  From  Dahl  and  Co., 
Barmen,  Germany.     Eng.  Pat.  3628,  March  1,  1889.     6rf. 

By  Iieating  1  molecule  of  benzidine  with  2  molecules  of 
p-nitrobenzylchloride  the  compound — 

0„X .  C;Hc .  XHCjH^ .  C'oHj .  X  H .  C-Hj .  XO; 

is  obtained,  which  on  reduction  yields  the  corresponding 
amido-compound.  This  by  the  action  of  nitrous  acid  gives 
tetrazo-compounds,  which  when  combined  with  amines  and 
phenols  or  their  sulphonic  acids  yield  new  colouring  matters 
dyeing  cotton  jellower  shades  than  those  derived  from 
benzidine  or  tolidine.  18" 4  kilos,  of  benzidine  are  heated 
for  3 — 4  days  to  100'  C.  with  34  kilos,  of  p-nitrobenzyl- 
chloride  (according  to  the  claim  "  in  water  suspension  ") 
in  an  enamelled  boiler  provided  with  an  agitator  and  con- 
denser. The  dinitrobenzylbeuzidine  separates  as  a  fine 
powder,  and  after  filtering  off  is  boiled  twice  with  dilute 
hydrochloric  acid  in  order  to  remove  unaltered  benzidine, 
after  which  it  is  reduced  with  35  kilos,  of  tin  and  15  kilos,  of 
hydrochloric  acid.  The  whole  is  then  diluted  with  water, 
filtered,  and  the  tin  precipitated  by  means  of  zinc.  The 
solution  containing  diamidodibenzylbenzidine  and  zinc 
chloride  may  then  be  directly  diazotised  and  used  for  the 
production  of  dyestuffs.  Diamidodibenzylbenzidine  is  an 
amorphous  powder  scarcely  soluble  in  water  but  tolerably 
soluble  in  alcohol.  Its  chloride  is  very  easily  soluble  in 
water,  and  the  solution  is  not  precipitated  by  sulphuric 
acid.  Sulphuric  acid,  however,  gives  a  precipitate  when 
added  to  an  alcoholic  solution  of  the  base.  The  tolidine 
derivative  has  similar  properties. — T.  A.  L. 


Improrements  in  the  Production  of  Colouring  Matter  from 
Coal-Tar  Products.  H.  D.  Kendall,  Lowell,  Massa- 
chusetts, U.S.A.     Eng.  Pat.  9384,  June  6,  1SS9.     4(/. 

This  invention  describes  the  production  of  a  new  fast  brown 
colouring  matter  called  "  Essaeine,"  by  the  action  of  sodium 
hydrosulphite  on  dinitrosoresorciuol  or  its  homoiogues. 
22  lb.  of  zinc  are  digested  for  some  time  with  17  gallons  of 
sodium  bisulphite  solution  of  35°  B.,  and  1  part  bj-  weight 
of  this  solution  is  added  to  3  parts  by  weight  of  commercial 
dinitrosoresorciuol  contaiuing  about  25  per  cent,  of  water. 
The  mixture  is  constantly  agitated  when  the  temperature 
rises  to  about  b'°  C.  and  the  reaction  is  completed  in  about 
one  hour.  The  resulting  liquid  contains  the  essaeine  and 
may  be  diluted  as  desired.  Cotton  requires  to  be  mordanted, 
preferably  with  chromium,  the  shades  produced  being, 
according  to  the  patent,  absolutely  fast  to  soap,  light,  and 
acidc.  It  can  also  be  dyed  together  with  alizarin  and 
when  mixed  with  Cocruleine,  A'iridine,  &e.  to  ]iroduce 
different  shades,  gives  colours  which  are  said  to  be  faster 
than  when  the  Essaeine  is  omitted. — T.  A.  L. 


T.-TEXTILES :  COTTON,  WOOL,  SILK,  Etc. 

Black  Spots  on  (Cellulose.     W.  Herzberg.     Mitth.  Konigl. 
techn.  Versuchs.  1889,  62—64. 

A  s.orpLE  of  cellulose  prepared  by  the  Eitter-Kellner 
process  was  disfigured  by  numerous  black  spots  varying  in 
size  from  that  of  a  pin  head  to  that  of  a  medium-sized  pea. 

The  appearance  was  quite  different  from  that  occurring 
in  straw  cellulose  which  has  been  stored  in  damp  places. 
Microscopical  examination  demonstrated  the  existence  of  a 
fungoid  gro\vth,  twining  round  the  cellulose  fibres  as  ivy 
does  round  a  tree.  The  hrow^n  colour  of  its  mycelium 
caused  the  patches  of  it  to  be  visible  to  the  naked  eye  as 
dark  specks.  It  was  thought  that  the  germs  had  been 
derived  from  the  river  water  used  in  the  manufacture, 
spring  water  not  being  a\'ailable,  but  it  is  more  likely  that 
they  came  from  the  air,  finding  a  good  soil  on  the  moist 
cellulose.^ 

Calcium  sulphite  was  recognised  on  the  spots  by  Frank's 
method  with  iodine  solution  (Papier-Zeitung.  1888,  10), 
and  if  this  be  viewed  as  the  cause  of  the  growtli  the  obvious 
remedy  is  to  avoid  its  presence  in  the  finished  product  ;  on 
the  other  hand  the  acid  juices  of  the  growth  itself  will  tend 
to  liberate  sulphurous  acid  from  the  calcium  sulphite  and 
arrest  its  de\elopment.  Thorough  dryiug  is  an  effective 
preventative,  and  where  this  is  impracticable  zinc  chloride 
in  the  proportion  of  1  litre  at  40"  B.  to  100  htres  of  water 
proves  a  reliable  antiseptic,  40  kilos,  of  such  a  solution 
sufficing  for  100,000  kilos,  of  cellulose.  So  small  a  quantity 
interferes  with  neither  the  sizing  nor  the  colouring  processes. 

The  author  recapitulates  a  few  facts  bearing  on  this 
subject  that  have  appeared  from  time  to  time  in  the 
"  Papier-Zeitung." 

It  was  observed  that  a  paper  made  from  pure  rags  and 
highly  sized  with  rosin  developed  a  fungoid  growth  when 
kept  in  a  warm  damp  place ;  there  is  no  direct  evidence  to 
show  whether  the  germs  are  derived  from  the  water  or  air. 
Adequate  nutriment  for  the  mould  is  supplied  by  size  of 
animal  origin,  and  even  when  rosin  is  used  the  accompanying 
starch  may  prove  sufficient. — B.  B. 


PATENTS. 


Improvements  in  the  Treatment  of  Fla.r  and  other  Fibrous 

Plants  for  obtaining  the  Fibre  therefrom  for  Spinning 

and  other  Manufacturing  Purposes.     L.  Dekien,  Cour- 

trai,  Belgium.     Eng.  Pat.  11,397,  August  7,  1888.     6d. 

Br  this  invention  the  costly  and   troublesome   process  of 

retting  is  entirely  done  away  with  and  the  flax   as  cut  is 

taken  direct  from  the  field  to  the  scutching  machine. 

— E.  J.  B. 


An  Improved  Method  nr  Process  of  Freeing  lihea  and 
other  Vegetable  Fibres  from  Ccmentilious  Matter,  and 
Apparatus  therefor.  G.  F.  Redfcrn,  London.  From 
E.  F.  Speuce,  Rotterdam,  Holland.  Eng.  Pat.  11,973, 
August  18, 1888.     8rf. 

The  fibre  to  be  treated  is  made  iuto  a  coarse  tissue  with 
strong  yaiTi,  the  latter  forming  the  warp  and  the  former  the 
woof.  Two  boilers  are  then  filled  with  this  tissue.  The 
boilers  are  connected  together  with  suitable  pipes,  so  that 
the  liquid  used  for  treating  the  fibre  may  be  transferred 
from  one  to  the  other  at  will.  In  its  passage  from  one 
boiler  to  another  the  liquid  passes  through  a  filter-press.  A 
gi-eat  saving  in  chemicals  is  claimed. — E.  J.  B. 
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VI.-DYEING,  CALICO  PRINTING,  PAPER 
STAINING,  AND  BLEACHING. 

The  Subsliinlive  Cotloii-Di/es.     V..  X.Kltiii';.     llu-in.  Ziit. 
13,  "T— T7H. 

KOSKNSTIKHL    Ulld    Xiultill^    lui\  0     IVOlllllv    (lisi'OVtTfd    tllilt 

<liiui>tii-iiuiuIo-ilorivativis  of  azox_v-ii)iiip<uiii(ls,  such  as  a/.- 
oxvaiiiline  (ilinirta-amiiloaz-oxvbuii/.fiuO.  <lii-  two  a/.ox_vto- 
luiiliiies,  ami  a/.-oxyiiU'taxvliiiiiif,  arc  liasi'S  from  wliirli 
u  now  class  of  siillslanlivi'  cotton-dyes  may  lie  olitaincil. 
The  most  iniporlant  of  tlicse  new  dyes  is  one  known  as 
St.  Denis  red,  which  is  produced  by  actin;;  witli  o-naphlliol- 
o-sulphonie  acid  on  diazotised  o-toUiidine.  It  is  distin- 
piishcd  by  its  fastness  and  perfect  resistance  to  acids.  It 
is  not  lixed  on  the  tibre  from  an  allvaline  batli  so  easily 
as  benzopurpurin  and  Congo-red,  but  full  shades  can 
be  produced  by  modifyinf;  tlu'  ordinary  conditions  of 
ilveinp.  Koseustichl  gives  the  following  method  of  dyeing 
lb  kilos,  of  cotton,  either  yarn  or  cloth  :  "JOO  grms.  of 
St.  Ueuis  red  are  dissolved,  by  the  aid  of  heat,  in  6  litres  of 
caustic  soda  of  7'  1!,  this  solution  being  poured  into  a  warm 
bath  containing  200  litres  of  water,  4X  kilos,  of  eonnuoii  salt, 
and  5  litres  of  caustic  soda  of  lo'  H.  The  bath  is  heated 
to  8.')',  the  cotton  entered,  the  heat  raised  to  1)0° — y.)' 
and  kept  at  this  temperature  for  half-an-hour.  At  the  end 
this  time  the  goods  are  taken  out,  scn\eezed  or  wrung,  and 
jiassed  for  5 — 10  minutes  into  a  1  per  cent,  solution  of 
sulphuric  or  hydrochloric  acid,  then  well  rinsed  and  dried. 
The  dye-hath  is  not  exhausted  and  sluuild  be  preserved, 
being  made  up  for  use  again  by  the  addition  of  Ifi,")  ginis.  of 
dyestuff,  dissolved  in  5' 7  litres  of  caustic  soda  of  7°  H.,  and 
0-5  litre  of  caustic  soda  of  40°  15.  for  each  10  kilos,  of 
cotton.  A  very  deep  red  is  obtained  by  taking,  for  the  same 
weight  of  cotton,  :i00  grms.  of  dyestull  and  9  litres  of 
caustic  soda  of  7°  B.  for  the  first  bath,  and  2.50  grms.  of 
dyestuff  with  8j-  litres  of  cau.stie  soda  for  subseiiuent  baths. 
The  ilye-bath  should  bo  heated  with  closed  steam  and  the 
volume  of  water  evaporated  must  be  replaced.  Kxcellent 
results  are  obtained  by  strictly  following  the  directions. 

H.  Kdoclilin  recommends,  more  jiarticularly  for  piece 
dyeing,  a  method  based  on  the  fact  that  the  aliiniina-ziui'- 
magnesia  lake  of  St.  Denis  red  is  exceedingly  bright  and 
fast  to  soap.  The  cloth  is  mordanted  by  a  passage  through 
a  solution  containing,  per  litre  of  water,  either  0'5  litre  of 
acetate  of  magnesia  of  SC  B.  and  Oo  litre  of  acetate  of 
alumina,  or  150  grms.  of  sulph.ite  of  magnesia  and  50  grms. 
of  alum.  It  is  then  dried  and  passed  for  two  minutes  into  a 
bath,  consisting  of  50  gims.  of  sulphate  of  zinc  and  100  ec. 
of  caustic  soda  of  38''  B.  per  litre  of  water,  after  which  the 
pieces  are  rinsed  and  dyed  per  metre  of  cloth  with 
2 — 3  grms.  of  dyestuff  dissolved  in  2\  litres  of  water  along 
with  400 — 500  grms.  of  common  salt  and  5  grms.  of  lime,  the 
temperature  of  the  bath  being  raised  to  80^  in  the  course  of 
an  hour,  maintained  at  this  temperature  Iialf  an  hour,  and 
the  cloth  then  rinsed  and  dried. 

C.  Schoen  connuunicates  a  simpler  and  ([uicker  method  : 
35  grms.  of  dyestuff  are  dissolved  in  each  litre  of  water. 
witii  the  addition  of  20  grms.  of  aluminate  of  soda  <jf  15^  I!., 
and  5  grms.  of  caustic  soda  of  38'  B.  To  each  litre  of  this 
solution  there  nuiy  further  bo  added  100  cc.  of  a  solution 
prepared  by  dissolving  400  grms.  of  sulphate  of  niagnisia 
per  litre  of  water  and  adding  200  grms.  of  caustic  soda  of 
38''  B.  The  pieces  are  padded  with  this  solution,  left  rolled 
up  for  an  hour,  then  passed  through  a  bath  of  50  grms.  of 
alum  per  litre  of  water,  rolled  up  again  for  two  hoiu's, 
and  tinally  washed  and  dried.  Anunonium  chloride  or 
sodium  bisulphite  may  bo  used  instead  of  alum  in  the 
tixing-bath. 

Discharge  effects  may  be  obtained  on  the  new  red  by 
meaus  of  t-tannous  salts  as  with  benzopurpurin,  &c. — K.  B. 


resorcinol  grcon  (dinitrosoresoreinol),  calcium  chloride 
being  suKsoiiuently  added  to  the  bath.  Sodium  aluminate 
gives  bettor  results  than  silicate.  Dinitrosoresoreinol  com- 
bines so  readily  with  colialt  oxide  that  the  brown  colour,  due 
to  the  union  of  these  two  substances,  i.s  produced  almost 
instautancouslv. — K.  Iv  B. 


Dijeintj  with   Resorcinol  Green  and  Cobalt  Nitrate. 
K,  Kopp.     Bull.  Soc.  Ind.  de  Bouen,  1889, 17,  139. 

Thk  material  is  printed  with  a  mixture  of  cobalt  nitrate  and 
sodium  acetate  in  the  usual  manner,  passed  through  a  bath 
of  sodium  aluminate  or  sodium  silicate,  and  thou  dyed  with 


PATENTS. 

An  I mi>rorcd  Process  or   Method  of  Vi/einu   or   Ptiinlinfj 

on    f(il>rirs  and  other   Materials,   and   Apjiiiratns  em- 

jiloi/ed  therefor.     C  and  II.    Dratz,   Brussels,    Belgium. 

Kng.  I'at.  9044,  .Tunc  20,  1888.     lid. 

TiiK  materials,  consisting  of  textile  materials  spun,  woven, 

or  in  filire,  wood,  leather,  iiajior,  &e.,  are  impregnated  with 

mcu-danis  or  colours  in   the  form  of  a   spray.     Patterns  in 

several  colours   may  be  obtained  by  protecting  portions  of 

the   material   by   moans   of    stencil    plates    or    open-work 

jiattcrns.     The  niochanical  arranginients  are  described  with 

the  aid  of  drawings. — K.  B. 


Improrements  in  JJleiirhin;/,  Ui/einij,  ^yc.  .1.  ('.  Mewhurn. 
From  La  Sociote  Jichlois,  Piceni,  ot  C'io.,  Paris,  Prance. 
Kng.  Pat.  11,452,  August  8,  1888.     8</. 

This  invention  has  reference  to  Kng.  Pat.  14,037  of  1885 
(this  .Journal,  188li,  533).  For  bleaching  or  dyeing  without 
deteriorating  or  felting  the  materials,  two  vessels  are 
employed,  one  being  a  vessel  which  can  be  hermetically 
sealed,  and  in  which  a  vacuum  can  be  produced,  the  other 
a  vessel  in  which  a  wheel  revolves.  In  the  vacuum 
chamber,  which  is  preferably  em))loyed  for  steeping 
operations,  there  are  placed  at  the  top  and  bottom  perforated 
pipes  for  the  inlet  and  discharge  of  air  and  liquids,  also  a 
rack  mounted  on  wheels,  and  divided  into  compartments  for 
the  reception  of  small  portable  boxes  made  of  perforated 
sheet  metal  or  formed  of  liollow  rods  with  jointed  sides, 
which  serve  to  hold  the  materials  to  be  operated  upon. 
When  working,  a  vacuum  is  created  in  the  vessel  by  the 
upper  pipes,  and  the  steeping  liquor,  which  has  been  pre- 
pared in  an  adjoining  vessel,  is  drawn  into  the  vessel  by  the 
liipes  at  tlu'  bottom  until  the  l)oxes  are  entirely  submerged. 
The  formation  of  a  \acuum  is  repeated  several  times, 
alternating  with  admissions  of  air  through  the  lower  pipes, 
which  produce  an  agitation  of  the  bath.  The  steeping-bath 
is  then  emptied,  the  vessel  opened,  and  the  boxes  transferred 
to  the  compartments  of  the  revolving  wheel  for  the  final 
operations  of  bleaching  or  dyeing.  The  wheel  having  been 
charged,  the  bleaching  or  dyeing  is  eft'ected  by  turning  the 
wheel  alternately  to  the  right  and  left  whilst  submerged  in 
the  bath.  The  steeping  is  best  done  at  a  temperature  of 
50  to  30°  C.  for  materials  which  have  to  be  bleached,  and 
10°  to  80°  C.  for  materials  which  have  to  be  dyed,  in 
Btecijing  for  bleaching,  either  wat(!r  alone  is  used  or  an 
alkaline  solution,  or  preferably  a  solution  containing  three- 
tenths  per  cent,  of  neutral  hypochlorite  of  soda,  made  by 
doulile  decomposition  between  caustic  soda  and  bleaching 
powder  soluti(Ui,  and  known  as  "  chlorogene."  The  steeping- 
liath  preceding  the  dyeing  may  be  formed  of  water  or 
alkaline  solution,  but  jufferalily  contains  a  little  dye, 
which  can  serve  as  a  ground  for  the  shade  to  be  afterwards 
obtained.  For  certain  dyes  the  preparatory  steeping  of 
\egotablc  fibres  may  he  omitted. 

Materials  composed  of  animal  fibres,  which  have  already, 
been  scoured,  are  placed  in  the  wheel  and  bleached  or  dyed 
at  once,  instead  of  undergoing  a  prt'liminary  steeping. 

— E.  B. 


Improrements  in  Dyeinr/  Aniline  Jilaek.  K.  and  G.  E. 
Suteliffe,  Halifax.    Kng."Pat.  11,800,  August  10,  1888.    Grf. 

I.\  the  dyeing  of  aniline  black  there  is  a  formation  of 
precipit.ite  in  the  bath,  not  only  representing  a  loss  of 
material,  but  in  the  ]irocoss  of  dyeing  wherein  the  liquors 
are  caused  to  circulate,  interfering  with  the  dyeing  by 
preventing  the  How  of  liquor.  In  the  method  given  below, 
the  whole  of  the  dyo-liquor  employed  is  absorbed,  and 
relatively  less  acid  and  oxidising  agent  require  to  be  used. 
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The  goods  are  saturated  with  a  liquor  composed  of  materials 
in  the  following  proportion  : — 

120  gallons  of  a  J  per  cent,  solution  of  aniline  hydrochloride, 
20  gallons  of  a  5  per  cent,  solution  of  potassium  chlorate, 
15  gallons  of  a  0  per  cent,  solution  of  ferrous  sulphate, 
4  gallons  of  commercial  hydrochloric  acid. 
The  saturated  goods  are  allowed  to  rest  in  a  ^\  arm  room 
or  suitable  ageing  place  for  about  24  hours,  and  then  treated 
according  to  the  stage  of  development  of  the  black.     If  the 
goods  at  the   end  of  this  time  are  of  a  green  colour  tliey 
are  treated  with  an  oxidising  agent,  such  as  bichromate  of 
potassium ;  if,  however,  the  black  has  completely  developed, 
they  are  simply  rinsed.      Other  oxidising   agents  may  be 
used,  such   as    potassium  or   sodium   bichromate,  alkaline 
chlorates  or  hypochlorites,  bleaching  liquor,  or  any  agent 
ordinarily  used  for,  or  which  will  produce,  the  desired  effect. 

— E.  1!. 


Improvements    in    Apparatus  for    Dijeing,    Scouring,  Sfc. 

W.    Brown,    Selkirk.      Eng.     Pat.     12,485,    August    30, 

1888.  ed. 
A  VESSEL,  serving  for  the  reception  of  the  material  to  be 
operated  upon,  is  fitted  inside  a  double-jacketed  vessel  of 
similar  shape.  The  inner  shell  is  perforated  at  the  bottom 
and  round  the  sides  near  the  top.  When  the  apparatus  is 
filled  with  Avater,  &c.  the  application  of  heat  causes  the 
liquor  to  flow  through  the  upper  perforations  and  out  at  the 
bottom  of  the  inner  shell.  In  this  way  the  felting  of  the 
fibres  is  avoided.  Dyewoods,  from  which  the  colouring 
matter  has  to  be  extracted,  are,  by  preference,  placed  below 
the  inner  shell.     A  drawing  is  given. — E.  B. 


Improvement  in  Blueing   Preparations    for  Laundry  and 

Similar   Purposes.      H.    E.   Hounsell,    London.      From 

G.  A.  Conant,  Acton,  Mass.,  U.S.A.     Eng.   Pat.  12,670, 

September  3,  1888.     Cd. 

Sheets  of  JIanilla  paper  are  dipped  into  a  filtered  solution 

of  Prussian  blue  in  oxalic  acid  and  dried.     Sugar  is  added 

to  the  solution  to  cause  the  blue  to  adhere  to  the  dried 

paper. — E.  B. 


An  Improved  Blue  for  Laundry  Purposes  in  the  Form  of 
Crystals.  G.  R.  B.  Kcmpton,  West  Ham.  Eng.  Pat. 
5380,  March  29,  1889.     id. 

A  BLVE  aniline  or  other  dye  is  dissolved  in  water,  and 
potash  alum  and  common  salt  mixed  with  the  solution, 
which  is  then  concentrated  and  set  aside  for  crystaUisation. 
Blue  crystals  are  thus  obtained.  It  is  claimed,  as  an 
improvement,  for  this  preparation,  that  it  has  an  attraction 
for  all  fibres,  inasmuch  as  the  potash  alum  acts  as  a 
mordant  for  the  same ;  goods  are  more  readih-  blued,  and 
an  even  colour  is  produced,  as  the  crystals  are  perfectly 
soluble. — E.  B. 


YII.-ACIDS,  ALKALIS.  AND  SALTS. 

Boracite  from  Douglashall.     C.  Ochsenius.     Xeu.  Jahrb.  f. 
Jliueralogie,  1889,  1,  271. 

Crystals  of  boracite  and  iron  boracite  have  been  obtained 
from  camaUite  at  Douglashall.  The  more  recent  layers  of 
carnallite  are  richer  than  the  older,  but  the  yield  is  very 
variable.  Pseudomorphs  of  boracite  have  been  found  there, 
and  also  in  blondite,  a  mineral  similar  to  glaserite  in 
composition. — E.  E.  B. 


Discoveries    at     the    Saline     Deposits    at    Douglashall. 
C.  Ochsenius.    Keu.  Jahrb.  f.  Mineralogie,  1889, 1,272. 

A.  Xavpert  has  found  the  following  minerals  in  carnallite 
at  Douglashall : — Crystallised  iron-boracite,  pyrites,  red 
rock  crystal,  dark  specular  iron  ore,  Lowigite  C?)  sulphur, 
Bischofite,  and  tachyhydiite. 


The  so-called  "  Hartsalze  "  have  also  been  found 
associated  both  with  carnallite  and  kieserite,  containing 
46  to  58  per  cent,  magnesium  sulphate  and  about  23  per 
cent,  potassium  chloride. 

In  the  kainite  is  found  bloedite,  krugite  (associated  with 
polyhalite),  Rcichardtite,  and  blue  rock  salt. 

Another  interesting  find  is  a  crystallised  sulphate  of 
sodium  and  potassium  (glaserite  ?),  which  occurs  with 
astrakanite,  and  contains  59  to  66  per  cent,  potassium 
sulphate  and  18  to  22  per  cent,  sodium  sulphate. — E.  E.  B. 


Action  of  Magnesium  Chloride  on  Lead  Oxide.    A.  Voigt. 
Chem.  Zeit.  13,  695. 

Axdre  has  previously  described  the  formation  of  oxy- 
chloride  of  lead  by  the  action  of  chlorides  of  calcium, 
strontium,  and  barium  on  lead  plaster,  but  considered  that 
magnesium  chloride  had  no  action.  The  author,  however, 
finds  that  upon  boiling  lead  plaster  with  a  concentrated 
solution  of  magnesium  chloride,  filtering,  and  adding  cold 
water  to  the  filtrate,  a  precipitate  is  obtained,  which  when 
dried  at  100=  C.  has  the  formula  3  PbO.PbCl».H„().  Lead 
carbonate  is  also  soluble  in  magnesium  sodium,  though  not 
to  the  same  extent  as  lead  cxide. — E.  E.  B. 


The  Removal  of  Arsenic  from  Chamber-Acid.  Le  Koy 
W.  McCay.  Chem.  Zeit.  13,  725—726. 
The  author  proposes  to  remove  arsenic  from  chamber-acid 
by  treating  the  acid  -n-ith  hydrogen  sulphide,  whilst  it  is 
contained  in  air-tight  leaden  cylinders,  which  are  heated  by 
a  steam-coil  or  jacket.  The  cylinders  should  also  be 
provided  with  stirring-gear,  to  cause  the  precipitated 
arsenic  pentasulphide  to  collect  together  and  settle. — E.  B. 


The  Action  of  Acids,  especially  of  Sulphuric  and  Hydro- 
chloric Acids,  upon  Sodium  Thiosulphate.  W.  A'auhel. 
Ber.  22,  1686—1694. 
It  is  generally  assumed  that  sodium  thiosulphate  is  decom- 
posed by  acids  with  the  liberation  of  sulphur  dioxide,  the 
separation  of  sulphur  and  the  formation  of  water  and  of 
the  sodium  salt  of  the  acid  employed.  This  is  the  case  with 
the  following  acids  ;  formic,  acetic,  succinic,  citric,  hydro- 
chloric, hydrobromic,  hydriodie,  hydrofluoric,  nitric,  sulphur- 
ous, dithionic,  dilute  sulphmic,  and  dilute  phosphoric.  Other 
acids,  however,  give  rise  to  the  formation  of  sulphuretted 
hydrogen.  Of  these,  concentiated  sulphuric  acid  produces 
the  largest  proportion  of  sulphuretted  hydrogen,  and  the 
quantity  increases  with  the  strength  of  the  acid.  Aqueous 
hydrocyanic  acid  gives,  when  heated  with  the  solid  thiosul- 
phate, a  considerable  evolution  of  sulphuretted  hydrogen  ; 
butyric,  oxalic,  and  tartaric  acids  cause  a  slight  production 
of  sulphuretted  hydrogen,  as  do  hydrofluosiUc  acid  and 
carbon  dioxide.  In  most  of  these  cases  the  application  of 
heat  favours  the  formation  of  the  hydrogen  sulphide.  The 
author  has  specially  examined  the  action  of  sulphuric  and  of 
hydrochloric  acids. 

I. — Decomposition  of  Sodium  Thiosulphate  by   Sulphuric 
Acid. 

The    decomposition    as    represented    by   the    following 
equation  is  not  complete  : — • 

Na.,S.,03  +  HjSOj  =  Xa»SO^  +  SO.,  +  S  +  H.,0. 

The  degree  of  decomposition  varies  with  the  strength  of 
the  acid,  and  in  order  to  obtain  concordant  results  when 
employing  acids  of  the  same  strength  it  is  necessary  to  use 
8 — lo' times  as  much  acid  as  is  required  according  to  the 
equation.  In  carrying  out  the  experiments,  lOgrms.  of  the 
solid  thiosulphate  were  decomposed  by  the  acid  in  a  suitable 
flask.  The  decomposition,  which  was  conducted  in  the  cold, 
was  allowed  to  extend  over  two  hours,  when  the  sulphur 
dioxide  (together  with  the  sulphuretted  hydrogen)  was 
determined  by  absorption  with  water  and  titration  with 
iodine.  The  separated  sulphur  was  collected  and  weighed, 
and  the  total  amount  of  sulphuric  acid  remaining  at  the 
1  end   of    the   experiment  detei-mined   volumetrically.      The 
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followinj;  tiiblo  contains  the  ivsults  of  the  cxpciinuMits,  the 
ptTceutuges  bciuji  tiiki'U  ou  theyimntitifs  wliiili  slioulil  luive 
resulted  ucconliiig  to  the  cquutioii — 

Xiu^jOj  +  lOHoSOj  = 


IVr  Out.  of 

lljSO,  in  Acid 

cmplo.Tcd. 

SOj  obtained. 

S  oblninod. 

Froo  HjSO,. 

20 

Per  Cent. 
73-9 

Per  Cent. 
100-11 

Per  Cent. 
98-17 

80 

82-0 

92-21 

iK'87 

40 

9t!-71 

103 -117 

60 

8o-7 

lOl-M 

IM-Ol 

0) 

S5'3 

102-90 

107-15 

70 

84-8 

109 -CO 

110-50 

80 

85-2 

95-86 

lOil-CO 

I 


99-10 
9-15 


109-'>0 
110-60 


In  the  two  last  cases  sulphuretted  hydrogen  was  formed, 
which  was  dctcrniincil  with  the  sulphur  dioxide.  In  no 
case  docs  the  qiuintity  of  snlpluir  dioxide  reach  the 
reipiired  amount,  whiUt  that  of  suli)liur  exceeds  the  100  in 
four  cases,  and  a  steady  rise  in  tile  percentage  of  sulphuric 
acid  occurs  as  the  strcni^h  of  the  acid  employed  in  the 
decomposition  increases.  It  is  conchulcd  from  this  that  the 
thiosulphnric  acid  at  the  moment  of  its  liberation  di'conijioscs 
thus  : — 

H0.S2O3  =  HjS  +  S()3 

and  then  that  these  products  mutually  react  as  follows  : — 

HjS  +  SOa  =  SO.  +  S  +  HjO. 

2  H»S  +  SO2  =  2  H.,0  +  3  S. 

II. — Decomposition  of  Sodium  ThiosnJphate  by  Hydro- 
chloric Acid. 

The  decomposition  in  this  case  supports  the  above  idea  as 
to  the  decomposition  products  of  thiosulphuric  acid.  T'sing 
10  times  the  theoretical  aiuoiuit  of  :iO  per  cent,  hydrochloric 
acid  under  similar  conditions  to  those  described  above,  the 
quantity  of  sulphur  dioxide  was  always  found  to  be  less, 
that  of  sulphiu-  more  than  should  be  formed  according  to 
theory,  and  further  the  production  of  sulpluu-ic  acid  was 
observed  in  every  case. 

The  action  of  silver  oxide  on  sodium  thiosulphate  also 
contirnis  the  author's  view  as  to  the  decomposition  of  tliio- 
sidphuric  acid.  Gcuther  (Ann.  ('hem.  Ph.irm.  188-1,  226, 
2:P2)  has  shown  that  silver  sulphide  and  sodium  sulphate 
result,  and  this  decomposition  is  shown  to  be  a  complete  one, 
the  total  sulphur  being  in  the  form  of  sulphide  and  sulphate, 
whilst  no  sulphurous  acid  is  formed.  The  following  equation 
represents  this  decomposition  : — 

Ag.,0  +  Xa.,S,03  =  Ag.,S  +  NajSOj. 

— C.  A.  K. 


Sulphites  and  Thiosiilphrifcs. 
1728—17 


A.  .Schwicker.     IJcr. 
;!7. 
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A  SKRIES  of  experiments  are  described  with  the  view  of 
proving  the  a.symnutric  nature  of  the  sulphites  and  thio- 
sulphates  of  the  alkali  metals. 

Hegarding  sulphurous  acid  as  H  .  80._. .  OH  two  isomeric 
sodium  potassium  suli)liiles  K  .  >S( )., .  OXa,  and  Xa .  SO., .  ( )K 
are  i>ossible.  Uy  the  addition  of  the  requisite  (pumtity  of 
so<lium  carbonate  to  a  concentrated  solution  of  iiciil 
potassium  sulphite  hard  yellowish  crystals  of  the  double 
salt  containing  two  molecules  of  water  of  crystallisaliiMi 
result,  Xo.  1.  Potassium  earbonatc  and  aciil  sodium 
sulphite  give  indistinct  crystals  also  of  a  yellowish  colour 
which  contain  one  molecule  of  water  of  crvstallisation. 
No.  II. 


Heated  with  ethyl  iodide  in  a  sealed  tube  to  110'',  the 
fcumer  gives  the  double  sah  4  CH^ .  SO., .  O K  +  Nal,  the 
latter  4  C.^Hj .  SO. .  ( )Xa  +  KI.    ' 

The  analytical  data  agree  fairly  \\c\\  with  the  above 
composition  of  these  double  salts,  and  it  is  suggesle<l  by  the 
author  that  in  both  eases  the  metal  attached  to  the  sulphur 
has  been  replaceil  by  the  alkyl  group  according  to  the 
equations — 

(i.)  Xa  .  SOo .  OK  +  CjHil  =  CoHj .  SOj .  OK  +  Nat. 
(ii.)  K.SOo.OXa  +  C2H5I  =  CjHi.SOi.OXa  +  KI. 

Sodium  potassium  sulphites  corresponding  to  the  above 
have  also  been  i)repare(l  by  Kohrig  (.1.  I'rakt.  Chiin.  37, 
2.-)0;   this  .lourual,  IHSH,  ;!-J2). 

Xeither  acid  sodium  nor  jiofassium  sulphite  yield  double 
salts  with  the  corresponding  normal  sul])liitfs.  lutlu-r  of 
the  aboA"e  sodium  ]totassiuin  suliiltites  give  a  double  salt 
with  acid  sodium  sulphite  having  the  composition  llKXa.j 
(S()j)o  +  -1  il;(_).  This  salt  is  also  obtained  by  treating 
acid  sodium  sulphite  with  potassium  carbonate,  or  by 
evaporating  a  mixture  of  the  acid  sodium  and  potassium 
sulphites,  or  finally  by  passing  sulphur  dioxide  into  a 
solution  of  either  of  the  sodium  potassium  sulphites.  In 
all  these  cases  the  products  appear  to  bt-  i<lentical. 

Till-  iloidile  salt  is  stable,  and  only  evolves  sulphur 
dioxide  on  long  standing;  it  is  readily  soluble  in  water,  and 
the  concentrated  solution  cinubines  with  acetone,  pointing  to 
the  presence  of  an  acid  sulphite.  The  double  .salts  HXaK., 
(SO,,),  +  :!  HjO,  and  ll(Xir^)Xa,,(SO,)„  +  4  H.,0  are 
also  described  ;  they  resemble  the  abo\e  in  properties,  ami 
the  latter  is  obtained  by  passing  ammonia  gas  into  a 
concentrated  solution  of  acid  sodium  sulphite. 

The  sodium  jiotassium  sulphites  can  be  converted  into 
the  ccu-ri'spouiling  ihiosulnhates  by  treatment  with  a  freshly 
jtrepared  conci-ntrateil  solution  of  ammonium  ()entasulphide, 
and  then  boiling  ott  the  excess  of  ammonia.  Salt  Xo.  I.  yields 
tabular  crystals,  having  the  formula  X'^aKSoOj  +  2  H.,0  j 
these  are  readily  soluble  in  water,  melt  at  57''  C,  aud  have 
a  specilic  gravity  of  1-970  at  15^.  Salt  X'o.  II.  yields  a 
similar  thiosulphate  also  containing  two  molecules  of  water 
of  crystallisation,  but  they  uielt  at  (52',  and  have  a  specific 
gravity  of  1  -  9;iO  at  15^.  When  heated  with  ethyl  bromide 
for  some  hours  the  former  is  converted  into  potassium  ethyl 
thiosulphate,  the  latter  into  sodium  ethyl  thiosulphate,  both 
crystalline  compounds ;  the  sodium  and  the  potassium  have 
been  respectively  replaced  by  the  ethyl  group,  and  since 
thi'  ethyl  group  would  in  all  probability  attach  itself  to  the 
sulphur  atimi  united  directly  to  the  metal,  the  constitutional 
fornud;e  for  the  two  thiosidphates  would  be — 


SO. 


/ 


No.  I. 
OK 


\S.Xa 


2  H.,0 


SO.,/ 
'\SK 


No.  II. 
ONa 


2H„0 


lioth  these  thiosuljihates  treated  with  iodine  are  converted 
into  potassium  tetr.ithionate ;  .salt  X'o.  II.  should  give 
sodium  tetrathionate,  but  potassium  iodide  is  formed  in  the 
reaction  which  decomposes  the  sodium  tetrathionate  with 
fornuition  of  the  potassium  salt  as  was  ]>roved  by  direct 
exiK-riment.  For  a  similar  reason  both  tlie  thiosulphates 
yield  a  potassium  silver  thiosulphate  having  the  formula 
K.VgS.jOj  +  XH3  when  treated  with  an  aramoniaeal  solution 
of  silver  nitrate.  This  compound  loses  its  annuouia  at  100', 
and  leaves  a  brown  powder;  the  a(|ueous  solution  readilv 
decomj)Oses  witii  separation  of  sihcr  sulphide.  Sodium 
silver  thiosulphate  (XaAgS,(J;,  +  H,())  previously  obtained 
by  Lenz  (Ami.  Chem.  Pharni.  40,  91)  is  also  described. 

The  auth(U'  draws  the  conclusions  that  the  above  facts 
point  to  the  asymmetric  constitution  of  the  sulphites  and 
thiosulphates. — C.  A .  K. 
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JSitrous  Vitriol,  and  its  Punfication  for  the  Mamifachire 
of  Aerated  Waters.  Pharm.  Conference,  Xewcastle-on- 
tvue.     Pharm.  J.  1889,  204. 

At  the  Pharmaceutical  Conference  just  recently  held 
at  Xewcastle-on-Tyne,  J.  Pattinson  read  a  paper  upon 
the  above  subject.  He  had  observed  that  when  nitrous 
vitriol  is  employed  to  generate  carbonic  acid  for  charging 
ginger  ale,  the  beverage  obtained  ivas  more  or  less  turbid. 
J.  Pattinson  found  that  the  amount  of  nitrous  compounds 
required  to  cause  this  turbidity  was  almost  infinitesimal, 
0" 026  per  cent,  of  X0O3  in  the  objectionable  vitriol  being 
sufficient  to  give  rise  to  turbidity,  whilst  with  the  pure 
article  a  perfectly  clear  ginger  ale  resulted.  Naylor 
pointed  out  that  the  pungency  of  the  ginger  essence,  as  well 
as  that  of  the  capsicin,  were  destroyed  by  the  nitrous 
compound.  T.  H.  \\'illiams  had  also  experienced  the  same 
troubles,  but  he  added  that,  though  ginger  essence  lost 
pungency  and  flavour,  he  had  observed  a  similar  effect  on 
all  kinds  of  aerated  waters,  and  he  found  it  was  due  to 
the  nitrous  fumes  carried  over  in  the  carbonic  acid  gas. 
He  had  remedied  this  defect  by  passing  the  carbonic  acid 
gas  through  a  scrubber  down  which  an  alkaline  solution  of 
permanganate  of  potassium  was  allowed  to  trickle.  The 
effect  was  all  that  could  be  desired.  Pattinson  proposed 
as  a  remedy  to  heat  the  vitriol  with  a  little  ammonium 
sulphate,  which  entirely  destroys  nitrous  compounds.  The 
presence  or  absence  of  these  compounds  can  then  be 
ascertained  by  adding  a  drop  or  two  of  permanganate  to 
20  cc.  of  the  oil  of  vitriol,  to  which  water  is  then  added. 
If  free  from  nitrous  compounds,  the  pink  colour  is  retained. 
The  diphenylamine  reaction  might  also  be  applied,  and  is 
still  more  deUcate. — W.  S. 


PATEXTS. 


Itiiprorements  in  obtaining  Chlorine  from  I/i/flrochloric 
Acid  or  Chlorides,  and  in  Regenerating  Peroxide  of 
Manganese  which  is  used  in  the  Process.  A.  Campbell, 
London,  and  W.  Bovd,  Glasgow.  Eng.  Pat.  10,187, 
July  13,  1888.     6i. 

Maxgaxese  chloride  (obtained  by  acting  >ipou  manganese 
peroxide  with  hydrochloric  acid  for  the  production  of 
chlorine)  is  heated  witli  sulphuric  acid  and  a  further 
ipiantity  of  manganese  peroxide.  The  whole,  or  nearly  the 
whole,  of  the  chlorine  is  obtained  in  the  free  state,  sulphate 
of  manganese  being  formed  at  the  same  time.  This  latter  is 
dissolved  in  water  and  treated  with  carbonate  of  ammonia. 
The  precipitated  carbonate  of  manganese  is  separated,  and 
converted  into  peroxide  by  any  suitable  means ;  the  sulphate 
of  ammonia  is  recovered  by  concentration  and  fishing  in 
the  usual  way.  Three  modifications  of  the  process  are 
described. — A.  1!.  D. 


Improvements  in  the  Manufacture  of  Permanganates  and 
( 'hhirates.  G.  H.  Koltoii,  J.  K.  \\Mde,  and  H.  Auer, 
Widnes.     Eng.  Pat.  10,193,  July  13,  1888.     6d. 

A  soLmox  of  manganate  of  soda  which  has  been  treated 
with  chlorine,  as  described  in  Eng.  Pat.  8217  of  1887  (this 
Journal,  1888,  437),  and  which  contains  sodium  chloride 
and  chlorate,  as  well  as  permanganate,  is  evaporated  to 
about  90°  Tw.  During  this  process  about  two-thirds  of  the 
chloride  present  separates  out  and  is  removed  by  fishing. 
Potassium  chloride  is  now  added,  in  quantity  rather  less 
than  sufficient  to  convert  all  the  sodium  permanganate  into 
the  potassium  salt,  and  the  solution,  standing  at  about 
80^  Tw.,  is  allowed  to  cool.  The  bulk  of  the  permanganate 
crystallises  out,  and  a  second  crop  of  crystals  may  be 
obtained  by  a  further  concentration  to  130°,  with  occasional 
removal  of  sodium  chloride  by  fishing.  The  strong  mother- 
liquor  is  freed  from  the  remaining  small  quantity  of 
manganese  in  solution  by  treatment  with  sulphuretted 
hydrogen  or  a  soluble  sulphide,  after  which  it  contains 
only  the  chlorate  and  chloride  of  sodium  in  about  equivalent 
proportions.  Eurther  concentration  to  100° — 120°  Tw.,  and 
fishing,  removes  a  portion  of  the  sodium  chloride ;  the  settled 


liquor  deposits  on  cooling  chlorate  of  soda  of  great  purity. 
If  chlorate  of  potash  be  required,  the  necessary  amount  of 
potassium  chloride  should  be  pre\iously  added. — A.  K.  D. 


Improvements  in  the  Treatment  of  Sulphuretted  Hydrogen 
to  obtain  Sulphur,  and  in  Apparatus  employed  therein. 
3.  Hargreaves,  Ditton.  Eng.  Pat.  10,322,  Julv  17, 
1888.     6d. 

SfLPHrKETTED  HTDROGEx  is  intimately  mixed  with  a  volume 
of  air  just  sufficient  for  the  combustion  of  its  hydrogen,  and 
then  caused  to  pass  through  a  number  of  perforated  blocks 
preferably  built  up  of  spiral-shaped  pieces  of  earthenware 
or  metal  similar  to  those  employed  in  the  regenerator  of  the 
Hargreaves  thermo-motor.  These  blocks  are  preferably 
placed  one  behind  the  other  in  a  closed  chamber,  the  inter- 
vening spaces  being  occupied  by  gauze-like  material,  to 
prevent  the  return  of  the  flame.  This  end  is  better  attained 
b3'  making  one  of  the  blocks  of  metal,  and  keeping  it  cool 
by  circulation  of  water.  After  passing  the  blocks  the 
gaseous  mixture  is  injected  at  a  tangent  into  a  tubular- 
shaped  combustion  chamber,  made  so  long  as  to  avoid 
sudden  cooling  before  con,plete  decomposition  of  the  sul- 
phuretted hydrogen.  In  order  to  recover  as  free  sulphur 
any  sulphur  oxidised  during  the  decomposition,  the  residual 
gases  are  passed  through  the  solution  of  some  suitable 
chloride,  or  they  are  scrubbed  in  any  ordinary  method  for 
the  recovery  of  the  sulphur  acids,  and  these,  when  concen- 
trated, are  injected  into  the  hot  end  of  the  combustion 
chamber.— A.  K.  D. 


Improi'ements  in  the  Manufacture  of  Kitrate  of  Ammonia. 
C.  N.  Hake,  London.  Eng.  Pat.  11,731,  August  14, 
1888.     id. 

It  is  proposed  to  produce  solid  nitrate  of  ammonium  bv 
bringing  together  nitric  acid  vapour  and  ammonia  gas  in 
a  suitable  mixing  chamber,  or  by  spraying  liquid  nitric  acid 
into  a  chamber  into  which  a  current  of  ammonia  gas  is 
caused  to  flow.  In  the  first  case  the  nitrate  is  obtained  as  a 
fine  powder ;  in  the  second  as  a  supersaturated  solution, 
solidifying  on  cooling.  Care  must  be  taken  that  the  heat  of 
combination  be  not  allowed  to  raise  the  temperature  in  the 
mixing  chamber  above  120°  C. — A.  B.  D. 


Improvements  in  the  Manufacture  nf  Chloride  of  Aluminium 
with  other  Chlorides.  W.  White,  Cheshunt.  Eng.  Pat. 
12,543,  August  31,  1888.     4d. 

Soda  or  potash  alum  is  dried,  powdered,  and  intimately 
mixed  with  enough  sodium  or  potassium  chloride  to  convert 
the  aluminium  of  the  alum  into  aluminium  chloride  and  to 
form  with  the  same  a  double  chloride.  When  the  mixture 
is  fused  at  a  red  heat  the  double  chloride  sublimes,  leaving 
potassium  or  sodium  sulphate  behind  in  the  retort  or 
crucible. — A.  1!.  1). 


Improvements  in  the  Manufacture  of  Soda  Alum.  E.  Augo, 
ilontpellier,  France.    Eng.  Pat.  6443,  April  13,  1889.    id. 

SoLUTioxs  of  sulphate  of  soda  and  sulphate  of  alumina 
when  mixed  together  in  the  proper  proportions  cannot  well 
be  evaporated  in  the  ordinary  way  to  the  density  necessary 
for  crystallisation  without  employing  a  temperature  of  at 
least  70° — 80°  C,  and  the  soda  alum  solution  when  heated 
to  this  degree  is  rendered  incapable  of  crystallising.  The 
inventor  obviates  this  difficulty  by  conducting  the  evapora- 
tion under  reduced  pressure,  and  obtains  the  required 
specific  gravity  (138  to  l'46)at  a  temperature  of  about 
48°  C. — in  no  case  exceeding  60°  C. — A.  K.  D. 
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Jmprovemenls  in  the  Process  of  Manufacliiring  Caustic 
Snilit  or  t'aiislic  I'lilash.  \V.  1'.  Thoiiipsoii,  Livcrpdol. 
l''r<>ni  J.  A.  linuUmiii,  Svnu'iise,  I'.S.A.  Kii;;.  Put.  tJTUi, 
April  20,  188a.     id. 

To  two  iiioli'inilo.<  of  .>iOiliiim  cliloridi'  arc  addiil  fnur  of 
uitrio  m-i(l  iiu<l  oiio  of  pi'ioxidi-  of  inanpincsc.  Tlir  iiiixttiii' 
is  hcuted  bv  steam  in  u  stonewaiv  lutort,  the  followinji 
reaction  taking  place: — 

2  XaCl  +  SrnO.  +  4  HN03= 2  NaNOj  +  JIn(N0a)5  + 
Clj  +  2  H.,0. 

The  ehloriiie  thus  produced  is  used  in  the  ordinary  way 
for  making  lileaehing  iiowder.  The  manganese  in  tlie 
residmil  liipmrs  is  preeii)itated  with  caustic  soda,  anil  then 
oxidised  by  a  ettrrent  of  air,  which  renders  it  again  available 
for  use  ill  the  tirst  stage  of  the  process.  The  nitrate  of  stxla 
left  in  solution  is  recovered  by  evaporation,  mixed  with  ferric 
oxide,  uud  heated  in  a  current  of  air.  The  mixture  of 
nitrous  gases  is  passed  over  some  oxidising  manganese 
conipoinid  and  treated  for  the  recovery  of  the  nitric  acid. 
The  mass  remaining  in  the  fiu'naee  yields  on  lixiviation  a 
solution  of  caustic  soda.  The  remaining  ferric  oxide  can 
be  used  over  again.  Instead  of  manganese  peroxide  a 
manganatc  or  permang;>natc  may  be  used  in  the  tirst 
operation.  The  process  is  equally  applicable  for  tlic  pro- 
duction of  caustic  potash. — A.  K.  I). 


A  \eic  or  Improved  Process  for  mnkin(j  j\fcfaJlic  Stil- 
lihiilrs  in  Solution.  H.  K.  Xewton,  ijondon.  From 
I..  O'Urien,  Sydney,  New  .South  Wales.  Kng.  I'at.  81)45, 
May  14,  1889.      Id. 

Thk  ores  or  minerals  to  be  dissolved  are  placed  in  water  in 
a  yat  provided  at  the  bottom  with  a  ehamher  into  which  are 
pumped  under  pressure  sulphurous  aci<l  and  steam.  The 
mingled  ga.ses  escape  from  this  chamber  by  slits  in  its  sides, 
and  bubbling  up  through  the  contents  of  the  \af,  elTect  the 
"  sulphating  "  of  the  ore  therein.  The  boiling  tenipi'niture 
requisite  for  speedy  .solution  is  maintained  by  the  steam 
with  which  the  sulphurous  acid  gas  is  mixed.  In  certain 
cases  the  action  may  be  accelerated  by  the  help  of  an 
oxidi.sing  agent  such  as  nitrous  acid  or  oxide  of  manganese. 

—A.  K.  U. 


VIII.-GLASS,  POTTERY, 
EARTHENWARE. 


AND 


The  Soliibilitu  of  Glass  Hollies.     K.  Reynolds.     I'liarm. 
Conference,  Xewcastlc-on-Tyne. 

Kkvtkr  (Pharm.  ./.,  Aug.  31.  1889)  showed  that  chloral 
hydrate  (cryst.)  which  had  been  kept  some  time  in  a  blue 
glass  bottle,  acijuired  .i  blue  tint,  the  colour  being  i)roved  to 
be  due  to  pigment  derived  from  the  glass  of  the  bottle. 
01a.ss  is  known  to  be  affected  by  alkaline  solvitions,  and 
the  glass  windows  of  stables  even  become  gradually  attacked 
by  the  ammoniacal  emanations  from  decomi)osed  atid 
decomposing  urine.  It  was  also  jiointed  out  that  glass 
that  has  lain  in  mud  becomes  disintegrated,  and  hydro- 
cyanic acid  kept  in  white  flint  glass  bottles  becomes 
dccompo.sed.  owing  apparently  to  tlie  action  of  the  glass. 
As  a  matter  of  personal  experience,  Keynolds  mentioned 
that  a  solution  of  1  in  lO.OUO  of  hydrochloric  acid  in 
water,  which  when  freshly  made  gave  a  distinct  reaction 
with  congo-paper,  failed  to  do  so  after  being  kejit  a  day  in 
a  flint  glass  bottle.  This  result  he  was  inclined  to  refer  to 
the  chemical  interference  of  the  bottle  with  its  contents. 
The  obsenation  was  contirmc<l  in  a  similar  one  by 
Thresh,  who,  in   testing  the  action    of    acid  fumes    in    the 


smoke  of  a  neighbourhood  on  vegetation,  found  that  whilst 
the  niin  collected  directly  on  litmus  papers  was  acid,  that 
cc>llected  tirst  in  glass  bottU-s  showed  either  a  neutral  or  an 
alkaline  reaction,  lie  tried  all  kinds  of  bottU's,  w'ith  a 
similar  result.  .Some  of  the  rain  water  was  then  cidlecti-rl 
in  platinum  dishes,  and  the  water  collected  in  bottles  gave 
him  5  grains  per  gallon  more  solid  residue  than  that 
collected  ilirectly  in  platimnn.  This  residue  was  chiefly  silica, 
pointing  to  the  fact  that  a  decomposition  of  the  silicates  of 
soda  or  lime,  or  both,  had  probably  taken  place. 

Iiinford  stated  that  hydrochloric  acid  acted  very  eon- 
si<lerably  on  bottles,  but  sulphuric  acid  did  not.  The  action 
of  hydrochloric  acid,  however,  soon  ceased,  and  the  bottle 
was  no  longer  acted  upon.  Martindale  had  observed  that 
iismic  ttrid  very  much  affects  white  glass  bottles.  The 
I'inglish-nuule  botth's  were  chietiy  afVei'ted.  Nearly  all 
foreign  glass  bottli-s  stood  the  action  of  the  acid  exceedingly 
well.  Where  the  grinding  of  the  stopper  occurred  the 
action  was  only  slightly  noticeable.  This  result  was  con- 
sidered to  he  due  to  the  fact  that  p^nglish  bottle  glass 
contains  more  lead  than  the  foreign  glass.  liottlcs  made 
of  glass  containing  no  leail  would  be  found  to  stand  the 
osmie  acid  very  well.  Weddell  conlirmed  the  statement 
tliat  I'jiglish  bottle  glass  contains  a  considerable  percentage 
of  lead,  whilst  the  French  and  German  glasses  are  free 
from  that  metal.— W.  S. 


Mc.rlvau  Poll  erg  Glaze, 

Ix  the  current  innnbcr  of  Harper's  Monthly  Maf/azinc  is 
an  interesting  announcement  of  a  discovery  of  a  band  of 
Mexican  Indians  who  manufacture  a  pottery  glaze,  which, 
in  an  introduction  to  the  article,  the  expert  in  potteries, 
W.  C.  Prime,  compares  to  the  wondrous  old  glazes  of 
Gubbio  and  the  Florentine  potters.  "  The  fact  stands,"  he 
says,  "  that  to-day  in  San  Felipe  unskilled  Indians  are  pro- 
ducing and  selling  f(n'  daily  use  in  Mexico  wares  decorated 
with  a  lustre  incomparably  liner  than  any  metallic  lustre 
produced  in  Europe,  and  which,  if  potters  can  by  experiment 
learn  so  to  use  it  that  different  colours  can  be  produced  as 
desired,  will  practically  restore  to  modern  uses  the  lost 
Saracen  and  Italian  lustres." 

As  much  of  the  secret  as  the  San  Felii)e  Indians  possessed 
is  out,  for  at  some  risk  Miss  Y.  H.  Addis  has  penetrated  to 
where  the  pottery  was  made,  and  has  secured  the  entire 
]>rocess  of  firing,  &c.,  adopted  by  the  makers  of  these 
beautiful  wares.  She  thus  describes  it ;  "  The  vessels  once 
moulded,  are  tired,  and  when  thoroughly  cold  are  glazed 
with  a  mixture  of  (1)  oxide  of  lead;  (2)  broken  glass, 
which  they  buy  from  the  refuse  of  shops  ;  (3)  '  peacock 
copper  ;'  and  (4)  a  very  fine  sand  found  near  San  Felipe. 
It  was  impossible  to  obtain  even  an  approximately  accurate 
idea  of  the  proportions  employed,  because  the  potters  have 
so  long  worked  by  the  rule  of  thumb  that  they  are  really 
incajiable  of  describing  the  quantities.  Therefore,  this 
jioiiit  would  ha\e  to  be  dctcrniined  by  examination  during 
their  practical  working.  After  application  of  the  glaze 
comes  a  second  tiring — the  one  in  progress  at  the  time  of 
the  visit.  The  ware  emerged  from  the  kiln  at  this  stage 
dull  and  clouded,  of  a  thick  muddy  brown  or  greenish 
colour.  As  rapidly  as  possible  the  potter  buried  the  pieces 
in  a  great  heap  of  stable  manure,  and  after  from  one  to 
hours  they  were  disinterred,  transformed  by  the  ammoniacal 
fumes  to  a  lustrous  brilliance,  with  the  shifting,  varying 
hues  that  gleam  on  the  breast  of  a  peacock.  The  secret, 
if  secret  there  be,  sei-ms  to  lie  in  two  of  the  elements  of 
the  glaze,  in  combination  with  the  ammonia  treatment,  for 
I  am  sceptical  as  to  the  potter's  as.sertiou  that  the  effect 
is  due  to  pecuhar  jiropcrties  in  the  clay  of  San  Felipe." — 
Knijinecri}i(j  and  M inliuj  Journal. 
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PATENT. 

Improvements  in  the  Mamifarlure  of  lied  Glasn.  H.  J. 
Hadilan,  London.  Fiom  the  .Josephine  Glass  \\'orks  of 
Count  Sehafffjotsch,  Schreiberhau,  Geimanv.  Kng.  Pat. 
11,016,  July  30,  1888.     6rf. 

The  following  mixture  i.s  prepared  and  melted  in  an  open 
pot  :— 

P.irts. 

I'inc  sand U.OOO 

Minium 405 

Potashes 600 

Lime , 101) 

Phospliate  of  lime 20 

Tartar  (bi tartrate  of  potash) 20 

Borax 20 

Red  oxide  of  copper i) 

Binoxide  of  tin  (putty  powder) 13 

This  gi\'cs  at  one  melting  a  homogeneous  glass  of  a  trans- 
parent red  colour,  from  which  articles  may  be  made  direct 
without  flashing,  and  without  the  necessity  for  a  second 
heating  to  bring  out  the  colour. — A.  K.  \). 


IX.-BUILDING  MATERIALS,  CLAYS, 
MORTARS.  AND  CEMENTS. 

Natural  Cements.  A.  C'luss.  Eng.  and  Jlin.  ,T.  47,  ''Ifi- 
Limestone,  with  intimate  fine-grained  admixtures  of  silica, 
alumina,  magnesia,  &c.,  in  quantities  of  35  to  60  per  cent., 
are  called  cement  stones.  The  high  percentage  of  silicates 
causes  a  separation  of  the  alumina  from  the  .silica  during 
calcination  at  a  red  heat  just  sntRcicnt  to  expel  the  carbonic 
acid.  Oxides  of  iron  and  chloride  of  potash  are  generally 
present  ni  small  quantities.  The  burned  lumps  must  be 
pulverised  before  they  will  combine  with  water,  when  they 
form  hj'drated  silicate  of  lime,  while  the  alumina  remains 
practically  inert.  These  cements  set  quickly,  but  harden 
slowly  under  water  without  shrinking,  and  attain  graduallj' 
great  strength,  with  well  developed  adhesi\e  force.  They 
bear  doses  of  sand  of  double  their  own  \(>lnmc  or  over. 
From  30  to  40  per  cent,  of  water  mast  be  added.  Many 
American  cements  of  this  class  contain  large  percentages  of 
carbonate  of  magnesia.  The  tests  of  strength,  in  pure  state 
as  well  as  mixed  with  sand,  compare  well  with  the  cements 
■which  do  not  contain  these  combinations.  Do  Smeth  found 
for  Virginia  cements  in  the  pure  state,  after  30  days' 
exposure,  170 — 250  pound.s  tensile  strength  per  square  inch, 
which  increases  in  11  mouths  to  316 — 3S1  pounds.  Gilmore 
states  the  adhesion  of  Ko.sendale  cement  to  llie  front  bricks, 
after  28  days,  when  pure,  to  be  30  pounds,  and  mixed  with 
one  and  two  parts  of  sand,  16  and  12  pounds. 

Clarke  reports  the  tensile  strength  of  Kosendale  cements, 
pure : — 

I'ounds. 

After  1  and  13  months,  as 1  l.i  to  200 

And  mixed  I  :1  after!  and  12  monllis 111!  to  250 

1  :2  after  1  and  12  months ilO  to  ISO 

1  :,■!  after  1  and  12  months ;i.-.  to  121 

One  cubic  foot  of  Rosendale  cement  weiphs .10  to   50 

The  pro])ortion  of  tensile  to  compressive  strength  averages 
probably  after  one  month  1  :  4,  and  rises  probably,  after  two 
years,  to  about  1  :  6. — A.  J.  S. 


Proecedincjs  of  the  Ati.iliiiin  Soeieti/  of  Chemieat  Industry. 

Meeting  of  June  1,  1889.  Clhem.  Zeit.  13,  781. 
K.  ZuLKOwSKi  criticised  the  work  of  Knapp  on  blast- 
furnace slag  and  Portland  cement,  in  which  the  latter 
referred  to  the  similar  behaviour  of  the  two  materials  when 
treated  with  dilute  hydrochloric  acid,  ammonium  chloride, 
magnesium  chloride,  or  sugar,  which  dissoh'e  lime  freely  from 


them  without  bringing  the  corresponding  amount  of  silica  into 
solution.  From  this  fact  Knapp  concluded  that  the  lime  so 
extracted  is  not  in  either  material  combined  with  silica. 
Zulkowski  dift'ers  from  tliis  \iew.  Twenty-six  years  ago  he 
found  that  lime  could  be  easily  extracted,  even  bj'  weak 
reagents,  from  basic  ahunino-silicate  of  lime  which  had  been 
formed  by  heat,  only  iucousiderable  amounts  of  silica 
dissolving  at  the  sanu^  time.  Again,  M^'lius  and  Foerster 
have  shown  that  alkalis  are  dissolved  out  of  glass  by  pure 
water,  and  that  very  little  silica  accouiiianies  the  alkali 
so  dissolved.  Water,  fnrthci',  dissolves  liiuc  from  hydraulic 
lime,  wilhout  it  being  thereby  proved  tliat  tlic  lime  was 
present  in  the  free  state,  a  fact  which  can  only  be  proved 
by  a  synthetical  experiment.  Zulkowski  maintains  the  cor- 
rectness of  his  theory,  which  is  as  follows  : — 

(1.)  That,  in  the  burning  of  natural  or  artificial  hydraulic 
lime,  the  clay  is  decomposed,  ■\\ith  tlie  formation  of  a 
basic  silicate. 
(2.)  When  this  basic  silicate  is  fused,  as  in  the  ease  of 
blast-furnace  slag,  the  "whole  of  the  lime  becomes  com- 
bined and  the  h3-draulic  property  is  lost. 

(3.)  When  the  mixture  is  heated  beyond  fusion,  there 
results  a  mixture  of  finely-divided  lime  and  a  fused  or 
cindery  basic  silicate,  which,  in  presence  of  water,  can 
again  combine  with  the  excess  of  lime. — E.  15. 


X.-METALLURGY. 

Treatment  of  Quicksilver  Ore  Fines  at  Almaden,  Spain, 
Eng.  and  Min.  J.  47,  544—545. 

Ch.ixnei.  furnaces  are  employed  for  the  treatment  of  fines 
rich  in  quicksilver  at  Almaden.  The  size  of  the  fines  for 
these  furuaces  must  not  exceed  10  cubic  centimetres.  The 
furnaces  mentioned  have  the  great  advantage  of  being 
continuous  in  their  operation,  to  such  an  extent  that  in  seven 
months  not  the  slightest  interruption  occurred. 

The  hearth  is  an  inclined  plane  constructed  of  fire-brick, 
2 '50  metres  in  width  by  about  8  meti'es  in  length,  the 
grade  of  which  is  etpial  to,  or  a  little  steeper  than  the 
natural  slope  of  the  fines.  Every  40  centimetres  this  floor 
has  a  rise  of  2  centimetres,  as  can  be  .seen  in  the  illustration. 
It  is  divided  liy  partitions,  formed  of  fire-brick,  30  centi- 
metres high,  into  12  channels,  12  centimetres  wide,  in 
which  the  ore  runs.  Transversely  in  the  channels,  and 
supported  on  their  partitions,  there  are  placed  bricks, 
called  "  taws "  ("  stoppers  "),  which  are  above  the  floor 
of  the  hearth  4  centimetres,  this  being  the  thickness  of 
ore  in  each  channel.  Arranged  in  the  same  way  there  are 
others,  called  "  petacas  "  ("  trunks  "),  situated  immediately 
at  the  bottom  of  the  rises  and  at  the  same  distance  from  the 
hearth  as  the  "  stoppers,"  which  serve  to  break  up  the  fine 
ore  on  them  so  as  not  to  present  invariably  the  same  surface 
to  the  action  of  the  heat.  On  the  lower  part  of  the  hearth 
there  is  another  inclined  plane,  M,  perpendicular  to  it. 
This  is  also  divided  into  13  chaunels,  but  there  are  no 
"  stoppers  "  nor  "  trunks  "  on  it.  The  ore,  already  calcined 
on  the  first  ]ilane.  travels  to  the  second,  at  the  end  of  which, 
M,  a  boy  is  placed,  whose  duty  is  to  make  it  run  over  the 
hearth.  A  little  above  the  second  plane,  and  facing  the 
first,  but  separated  from  it  by  the  bridge  .r,  is  placed  the 
fire-place,  the  grate  of  which  is  divided  into  two  equal  parts 
by  a  partition,  which  rises  to  the  arched  roof  of  the  fire- 
place. The  fire-grate  is  formed  of  two  systems  of  bars,  p.q 
and  )■,  .s,  the  first  placed  lengthwise  and  irregular  in  height, 
and  the  second  crosswise.  The  air  for  combustion  passes 
in  by  the  ash-pit  to  the  fire-place,  having  traversed  certain 
passages  e,f,  </,  where  its  temperature  has  been  raised  by 
the  heat  taken  from  the  walls  of  the  furnace,  liy  means 
of  the  hopper  "  T  "  the  channels  are  filled  with  ore,  and 
when  it  has  been  suifieiently  exposed  to  the  heating  and 
reducing  action  of  the  gases,  the  boy  placed  at  M  withdi-aws 
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a  portion  of  the  oro  placed  on  the  lower  edge  of  the  second  I  cars.      They  do  not  now  contain  more  than  two  to  four 

inclined  i>liine.     The  on-  n-niains  subjfotod  to  the  action  of  liiiiuliedlhs    per   cent,   of   i|iiicksilvcr.      The  condenser   is 

the  heat  about  four  lionrs.     The  eaK'iiicil   tines  are  ejected  formed  hy  two  series  of  chanihers,  tlic   first  of  which  com- 

by  a  hopper  to  the  pas.sBge  G,  whence  they  are  taken  out  in  niuuicates   with  tlie  fuihair  Iiy  a  throat   in  tlw  shape  of  a 


I'unNALK   FOK   ClN.N.VUAK    Fl.NKS  AT  AlMADEN". 


Enlarged  Section  of  the  above. 


'^W^jir^/^iajf^^Pf^W^- 


truncated  pminiid  of  iron  plate  proteited  with  briik.  Tin; 
six  chambers  which  constitute  this  first  scries  arc  of  liriik, 
with  thin  walls,  and  are  divided  into  partitions,  wliich  have 
o|K'ninps  arranged  for  the  passage  of  the  fumes,  so  as  to 
run  in  double  zigzag.  The  bottom  of  each  division  is 
formed  of  two  inclined  planes,  whose  intersection  has  a 
small  incline  towards  a  channel  common  to  all  the  chambers 
in  which  is  collected  the  quicksilver  eoudeiised  in  tliem. 
The  bottoms  are  of  iron  plate  In  the  three  chambers  nearest 
to  the  furnace,  and  of  slate  in  those  furthest  away,  this 
arrangement  being  in  consequence  of  the  iron  being  attacked 


by  the  quicksilver  in  the  latter.  The  last  part  of  the  con 
denser  is  formed  of  wooden  chambers  with  glass,  divided 
into  four  parts  by  veitical  partitions.  These  chambers 
are  arranged  so  that  the  air  can  circulate  below  and 
around  the  sides,  and  allow  of  observation  in  case  of  an\- 
tiltration  of  quicksilver  through  the  bottoms. 

Coal  was  first  employed  as  fuel,  but  coke  is  now  found 
to  give  better  results  in  regard  to  the  smaller  quantity  of 
.soot  which  is  produced. — A.  J.  S. 
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The  Platinum  Metals.     Eiifr-  and  Min.  J.  47,  58G— 583. 

Platinnm. — Usually  found  in  the  form  of  small  rounded 
and  flattened  fjrains.  Platinum  alloyed  with  other  members 
of  this  proup  is  found  in  small  quantifies  in  the  beach  sands 
and  gold  placers  of  the  Pacific  coast,  and  also  associated 
with  placer  gold  in  Virginia,  North  Carolina,  Georgia,  and 
other  southern  States.  la  1887  a  nugget,  weighing  104*-4 
grains,  was  described  as  found  near  Plattsburg,  X.Y. 
Sperrylite,  a  mineral  containing  platinum  and  arsenic,  was 
discovered  in  the  autumn  of  1888,  at  the  Vermillion  mine, 
near  .Sudbury,  Ontario,  Canada.  It  was  found  to  contain 
upwards  of  7-52  percent,  of  platinum.  The  greater  part  of 
the  platinum  that  finds  its  way  into  commerce  is  derived 
from  placer  deposits  in  the  districts  of  Soroblogodar  and 
Nishui-Fagikk,  in  the  Ural  ^lountains.  Its  refining  is 
largely  accomplished  by  the  house  of  Johnson  and  Matthey, 
of  London,  where  Deville's  process  is  used,  and  the  French 
corporation  in  Paris,  formerly  known  as  (^uenessen,  Le 
Brun,  and  Dessuontis.  The  method  of  mining  is  analogous 
to  that  of  placer  gold,  with  the  exception  that  the  apparatus 
for  saving  platinum  depends  upon  gravity  alone,  and  not 
upon  gravity  and  amalgamation.  From  the  material  thus 
accumulated  platinum  is  derived  in  the  following  method : 
The  platinum  is  precipitated  as  a  platino-chlonde  of  either 
potassium  or  ammonium  in  the  nitro-hydrochloric  acid 
solution  of  the  crude  metal.  This  substance  washed  with 
a  little  cold  wafer,  dried  and  heated  to  redness,  or  reduced 
in  a  current  of  hydrogen,  leaves  metallic  platinum  in  a 
spongy  state.  The  spongy  platinum  is  made  into  a  thin 
uniform  jiasfe  with  water,  introduced  into  a  slightly  curved 
mould  of  brass,  and  subjected  to  a  gradual  pressure,  by 
which  the  water  is  squeezed  out,  and  the  mass  rendered  at 
length  sufficiently  solid  to  bear  handling.  It  is  then  dried, 
very  carefully  heated  to  whiteness,  and  hammered  or  sub- 
jected to  powerful  pressure,  when  the  platinum  will  be  in 
a  state  to  bear  forging  into  a  bar.  Deville  and  Debray's 
method  of  refining  consists  in  heating  the  crude  metal  in 
a  crucible  of  lime  by  the  oxy-hydrogen  flame.  All  the 
impurities  are  separated  in  this  waj-. 

Palladium. —  This  metal  is  separated  from  the  other 
members  of  the  gi'oup  by  neutralising  the  acid  solution, 
from  which  the  platinum  has  been  precipitated  with  sodium 
carbonate,  and  mixing  "nnth  a  solution  of  mercuric  cyanide. 
Palladium  cyanide  separates  out,  and  on  being  washed,  dried, 
and  heated  to  redness,  yields  metallic  palladium  in  a  spongy 
state.  There  has  recently  been  described  an  alloy  consisting 
of  from  60  to  75  parts  of  palladium,  15  to  25  parts  of 
copper,  and  one  to  five  parts  of  iron,  and  its  use  recom- 
mended as  suitable  for  the  manufacture  of  watches  owing 
to  its  non-magnetisable  qualities.  Other  palladium  alloys 
were  described  containing  varying  proportions  of  silver, 
gold,  platinum,  and  nickel. 

JRhodium. — From  time  to  time  it  has  been  reported  that 
rhodium  occurs  in  small  quantity  in  the  amygdaloid  rocks 
of  Keweenaw  Point,  Lake  Superior ;  but  it  is  believed  that 
its  presence  has  not  been  authoritatively  established.  This 
metal  remains  in  the  solution  after  the  platinum  and  palla- 
dium have  been  removed,  and  is  separated  in  the  following 
manner  :  The  solution  is  mixed  with  hydrochloric  acid  and 
evaporated  to  dryness,  when  the  residue  is  treated  with 
alcohol  of  0*8.37  (tensity,  which  dissolves  everything  except 
the  double  chloride  of  rhodium  and  sodium.  This  is  well 
washed  with  alcohol,  dried,  heated  to  whiteness,  and  then 
boiled  with  water,  by  means  of  which  the  sodium  chloride 
is  dissolved  out,  and  metallic  rhodium  remains.  It  is  a 
white  coherent,  spongy  mass,  less  fusible  and  less  capable  of 
being  welded  than  platinum.  A  small  quantity  of  it  in  steel 
is  said  to  impart  most  valuable  qualifies. 

Iridium. — Its  principal  source  is  the  mineral  iridosmine, 
which,  in  America,  is  found  chiefly  in  the  placer  washings 
of  California  and  Oregon,  where  it  accumulates  with  the 
gold  on  account  of  its  weight,  and  is  easily  recovered  and 
saved.  When  the  crude  jilatiuum  is  dissolved  in  nitro- 
hydrochloric  acid,  a  small  quantity  of  a  grey  scalv  metallic 
substance  usually  remains  behind,  having  altogether  resisted 
the  action  of  the  acid.  This  is  the  native  alloy  of  iridium 
and  osmium.  It  has  been  found  in  Cincinnati  that  by 
heating  iridium  or  any  of  its  ores  in  a  si\nd  crucible  to  a 


white  heat,  and  then  adding  phosphorus,  the  latter  rapidly 
combined  vrith  the  iridium,  and  in  a  few  seconds  the  contents 
of  the  crucible  were  in  a  perfect  state  of  fusion,  capable  of 
being  poured  and  cast  into  an  ingot.  This  material  proved 
to  be  as  hard  as  iridium,  and  seemed  to  have  all  the 
properties  of  the  metal  itself.  The  standard  meter  of  Paris 
was  made  of  an  alloy  consisting  of  90  parts  platinum  and  10 
parts  iridium.  Iridium  has  been  used  by  the  American 
Iridium  Company,  of  Cincinnati,  for  the  so-called  diamond 
points  upon  gold  jiens,  for  the  points  of  stylographic  pens, 
for  the  knife  edges  of  fine  balances,  for  the  tips  of  rubber 
turnery  tools,  for  wire  draw-plates  in  electric  lighting,  for 
the  electric  contact  points  of  telegraphic  apparatus,  and, 
indeed,  for  any  purposes  where  an  excecdingh'  hard  metal  is 
required.  De])Osited  electrolytically  on  base  metals,  if  has 
been  found  to  be  exceedingly  tough  and  susceptible  of  a  high 
polish. 

Hiithenium. — To  obtain  ruthenium,  scaly  osmiriilium  is 
heated  to  bright  redness  in  a  porcelain  tube,  through  which  a 
current  of  air  (freed  from  carbonic  acid  and  from  organic 
matter)  is  drawn  by  means  of  an  aspirator.  The  osmium 
and  ruthenium  are  thereby  oxidised,  the  former  being  carried 
forward  as  tetroxide  and  condensed  in  solution  of  potassium 
hydroxide,  while  the  r'lfhenium  oxide  remains  behind, 
together  with  iridium,  anil  hy  fusing  this  residue  with 
potassium  hydroxide,  treating  the  mass  with  water,  and 
leaving  the  liquid  in  a  corked  bottle  for  about  two  hours 
to  clarify,  a  solution  of  potassium  rutheuiate  is  obtained, 
which,  when  neutralised  with  nitric  acid,  deposits  velvet-black 
ruthenium  sesquioxide,  and  this,  when  washed,  dried,  and 
ignited  in  hydrogen,  3'ields  the  metal. 

Osmium. — When  ruthenium  and  osmium  are  oxidised,  the 
latter  as  fefro.xide  is  passed  in  the  fornt  of  a  vapour  into  a 
solution  of  potassium  hydroxide.  This  solution  is  mixed 
with  an  excess  of  hydrochloric  acid  and  digested  with 
mercury  in  a  well  closed  bottle  at  40^  C.  The  osmium  is 
then  reduced  by  the  mercury  and  an  amalgam  is  formed, 
which,  when  distilled  in  a  stream  of  hydrogen  till  all  the 
mercury  and  calomel  are  expelled,  leaves  the  metallic 
osmium  in  the  form  of  a  powder.  Deville  and  Debray,  by 
igniting  precipitated  osmium  sulphide  in  a  crucible  of  gas 
coke,  at  the  melting  heat  of  nickel,  obtained  it  in  bluish- 
black,  easily  divisible  lumps. — A.  J.  S. 


A'ote  on  the  Influence  of  Temperature  on  the  Mechanical 
Properties  nf  Iron  and  Steel.  A.  Le  Chatelier.  Compt. 
Kend.  109,  58—61. 

Thk  author  has  observed  a  noticeable  change  in  the  pro- 
perties of  iron  and  steel  at  a  temperature  above  80'  and 
again  a  further  one  at  about  240°.  The  change  is  per- 
manent. There  is  an  increase  of  elasticity  and  a  notable 
reduction  in  the  elongation.  Thus  three  iron  wires  "2  metres 
long  were  loaded  with  30  kilos,  per  square  mm.  at  15°,  which 
gives  an  elongation  of  9  per  cent.  No.  1  was  no\>-  heated 
to  74°,  No.  2  to  92°,  Xo.  3  to  190°,  each  for  10  minutes. 
After  cooling  the  following  results  were  obtained : — 


Limit  of 
Elasticity. 

Load. 

Elongation. 

Kilos. 
33-5 

40-0 

Kilos. 

38-2 

37-4 
41-6 

Per  Cent. 

21 

No.  2 (!>1°) 

2 

No.  3 (ISIO') 

i 

Ordinary  puddled  iron  drawn  into  thin  wires  was  experi- 
mented upon  and  gave  very  irregidar  results,  owing  to 
minute  particles  of  slag  contained  in  the  metal.  The  irons 
and  steels  used  for  the  experiments  referred  to  were  of 
great  purity.  They  contained  0-35  to  0-40  per  cent,  of 
manganese,  and  whilst  the  irons  contained  0'05  per  cent,  of 
carbon,  the  steels  contained  0-80  per  cent,  of  that  element. 

—A.  E. 
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Distilled  Le,i,l.  U.  lioising.  Chera.  Zcit.  695— 696. 
TiiK  Il'iuI  ores  from  I'piK-r  Silusiii  urc  spi'ciiilly  suitable  for 
the  iiitmiifuetiire  of  jmiv  leml,  as  llu'V  eoiitaiii  no  liismiitli 
or  eopinT  mill  only  inimite  iiuaiititus  of  (;olil,  aiitlnioiiy, 
arsenii-.  ami  iiiikel.  Silver,  zine,  aii<l  iron  are  ])resent,  lint 
can  lie  removed  without  clillicnltv.  A  samjile  of  the  leail 
prtxlueeil  liy  the  ilistillation  proeess  at  the  K^l.  Krieilrieh- 
shiitle  s|K'eially  for  ehemieal  purposes,  anil  from  these  ores, 
foiitaiuetl :  I'opper,  0000"  antimony,  O'OOOG;  arsenie, 
0-00l:t;  iron.  0-0010;  traees  of  zine,  silver,  bismuth,  and 
nickel,  lead  (bv  dilfereuee),  99'.I'JC4  per  cent.— K.  K.  H. 


On  the  .Vn/Mi-P  of  Cobalt  anil  A'lVAc/.      Kleitmiinn.     ( 'hem. 

Zeit.  13,  '■>'■ 
TiiK  author  has  repeated  the  experiments  of  Kriiss  and 
Schmidt  with  different  kinds  of  commercial  nickel  and 
cobalt  oxides,  usin;;  as  much  as  50  ^'rms.,  without  ohtainini: 
a  weifihable  quantity  of  the  new  metal.  He  has  nnsuc- 
cessfullv  endeavoured  to  obtain  a  sample  fnuu  Kriiss  and 
consequently  considers  '•  (inominm  "  as  a  jihantasy.  His 
own  researches  lead  to  the  following  conclusions: — (1.)  If 
11  new  metul  really  exists  as  a  freneral  constituent  of  nickel 
aud  cobalt  it  cannot  be  present  to  the  amount  of  2  per  cent. 
(2.)  That  this  small  quantity  can  have  no  real  influence  on 
the  malleabililv  of  nickel,  which  in  its  usual  purity  is  as 
weldable  and  nialleable  as  the  softest  iron.  (S.)  That  the 
patented  process  of  Kriiss  is  worthless,  while  it  is  not  new 
and  is  partly  impraclicidde. 

If  commercial  nickel  and  cobalt  in  the  form  of  hydroxides 
be  treated  with  larjce. quantities  of  caustic  soda  one  obtains 
varying  amounts  of  impurities  which  are  usually  present, 
together  with  small  quantities  of  nickelous  and  cobaltiais 
oxides.  These  impurities  vary  according  to  the  source 
of  the  metal,  but  may  consist  of  mixtures  of  lead  oxide, 
zinc  oxide,  arsenious  acid,  manganic  acid,  molybdic  acid, 
silica,  alumina,  cerium  oxide,  chromic  acid.  S;c.  The 
simultaneously  dissolved  nickel  and  cobalt  oxides  do  not, 
as  a  rule,  represent  more  than  one-twentieth  per  cent,  of 
the  oxides  taken.  If  they  are  separated  from  the  remaining 
impurities  which  are  dissolved  by  the  alkali,  and  converted 
into  nickelous  and  cobaltous  oxides,  they  are  found  to  be 
insoluble  in  caustic  soda,  by  which  it  appears  that  their 
original  solubility  is  due  to  the  presence  of  some  of  the 
impurities,  such  as  arsenious  acid,  silica,  and  alumina. 
If  the  original  alkaline  extract  is  treated  with  hydrochloric 
acid  until  the  precipitate  formed  is  redissolved,  an<l  then 
with  ammonium  carbonate,  a  complex  mixture  of  different 
oxiiles  anil  acids  is  obtained,  which  might  confuse  and 
mislead  anyone  not  acquainted  with  such  a  mixture.  It 
seems  probable  that  Kriiss  and  Schmidt  had  to  deal  with 
a  similar  mixture.  The  precaution  taken  by  them  to 
precipitate  at  a  temperature  below  10"  C  strengthens 
Kleitinaiin's  conclusion,  since  on  warming  prccijiitates 
are  frequently  formed,  due  to  the  manganic  acicl  anil  tlir 
dissolved  lead  oxide  being  converted  into  manganic  oxide 
and  lead  pero.vide. — A.  W. 


JielalUe  Merits  of  Different  Lead  -  Tin  Alluys  for 
Suldering.  J.  Kothe.  ilitth.  Konigl.  tcchu.  Vevsuchs. 
1889,  8«— 8". 

Two  alloys  were  prepared  from  pure  lead  and  Banca  tin. 
A  consisted  of  10  per  cent,  of  lead  and  90  of  tin,  and 
melted  at  210'  C. ;  B  was  composed  of  30  per  cent,  of  lead 
and  70  of  tin,  and  fused  at  188'  C.  A  was  harder  and 
less  malleable  than  li,  but  behaved  like  it  when  subjected 
to  bending  tests  ;  it  gave  the  "  cry  "  of  tin,  while  in  the  case 
of  /i  this  property  could  scarcely  be  perceived. 

Mechanical  tests  showed  that  A  was  as  cHicient  a  solder 
as  li.  Kxperiments  with  cast  plates  of  the  alloys  exposed 
to  the  action  of  acetic  acid  indicated  that  at  first  H  was 
more  strongly  attacked,  and  yielded  more  lead  absolutely 
and  relatively  to  the  acid  ;  after  24  hours  tin  was  still  freely 
dissolved  from  both  alloys,  but  the  amount  of  leail  removed 
decreased  considerably  and  became  approximately  constant 
aud  eijual   for   both.     It   therefore  appears  that  the  lead 


dissolved  at  the  outset  is  rcprccipitntcd  by  the  more 
electro-positive  metal,  and  is  protected  fairly  completely  by 
it  subsequently. — U.  \i. 

Servl<tn  Quirlisileer. 

TiiK  attention  called  to  the  new  Servian  quicksilver 
industry  by  the  floating  of  the  Avala  t^uicksilver  ilines 
Company  (Limited)  in  London  recently,  gave  a  recent 
visit  made  by  us  to  the  .Servian  section  of  the  Paris 
ICxhibition  a  more  than  passing  interest.  The  Avala 
mines  are  situated  fifteen  miles  south  of  Belgrade,  and 
about  two  from  the  main  railway  line  which  connects  that 
city  with  I'ai'is  and  t'onstanliiioplc.  Tlu-  mines  are  to  be 
finind  at  the  foot  of  the  mountain  fi'om  which  it  takes  its 
name,  itself  deriving  its  [iresent  name  from  an  ancient 
castle,  now  in  ruins,  dating  its  origin  to  a  century  or  two 
n.c,  and  with  which  many  interesting  legends  are  connected. 
The  mines  were  discovered  in  188li,  the  intervening  Ave 
years  having  been  spent  in  experimental  working. 

At  the  |iresent  time  there  are  five  veins  of  quartz  in  which 
the  quicksilver  is  found,  the  largest  of  these  being  about 
tiO  yards  in  width  and  "00  yards  in  length,  the  first  mine 
having  reached  a  depth  of  100  yards.  Xor  is  this  all,  for 
in  the  same  mineral  is  found  a  considerable  amount  of 
sulphate  of  nickel,  besides  a  certain  ijuantity  of  the  natural 
metal.  One  hundred  and  fifty  thousand  tons  of  mineral 
have  been  raised,  giving  an  average  yield  of  27  lb.  of  quick- 
silver per  ton,  the  whole  of  which  is  said  to  equal  the  best 
qualities  found  in  the  cinnabar  mines  of  Almaden,  Spain, 
and  the  New  .\lmadcn  mines  of  California.  Sixty  miners 
and  an  engineer  ai"e  constantly  at  work,  tlie  o])erations  going 
on  both  day  and  night,  now  sliowinga  daily  raisingot  15  tons. 
Four  kilns  and  10  retorts,  with  a  powerful  steam-engine, 
seem  at  present  to  constitute  the  principal  working  plant  of 
the  mine.  At  Avala  the  extraction  of  the  metal  from  its 
ore  is  effected  by  oxidation  and  reduction,  a  process  which 
appears  to  differ  from  that  in  use  at  Almaden,  where  great 
waste  occurs,  owing  to  an  iniperfeet  method  of  coiulensation, 
while  at  the  Servian  mines  a  loss  of  G'G  per  cent,  only  is 
sustained.  Twenty-five  bottles  of  quicksilver  are  produced 
weekh',  each  bottle  containing  70  lb.  net  weight  of  the 
metal.  These  bottles  have  a  similar  form  and  style  to  those 
used  in  England  for  the  nitrous  oxide  gas.  Five  hundred 
of  them  recently  found  a  ready  sale  on  the  London  market, 
while  200  have  been  despatched  to  China.  At  present, 
however,  the  company  seems  disposed  to  limit  its  sales  to 
\'ienna,  where  prices  range  somewhat  higher  than  elsewhere, 
besides  the  great  economy  obtained  in  the  matter  of  carriage, 
as  compared  with  London,  &c.  It  is  not  to  be  supposed 
that  the  company  in  question  has  been  without  competitors, 
but  these,  it  would  seem,  from  some  unexplained  reason, 
have  not  been  successful.  The  principal  one  was  the  Kipanj 
syndicate.  A  former  PInglish  concern,  too,  which  worked 
the  copper  mines  at  Meidenpeck  some  years  ago,  came  to 
grief  ;  this  was  the  first,  and  up  to  now  the  only,  attempt  by 
capitalists  from  this  country  to  ilc\'elop  the  ininrral  resources 
of  Servia.  "We  have  searched  in  the  L'nited  States  and 
Spanish  courts,  consulted  the  otticials,  and  perused  the 
catalogues,  but  can  hear  of  no  other  quicksilver  exhibit. 
This  is  a  matter  of  regret,  as  it  would  undoubtedly  have 
been  interesting  to  give  some  information  from  other  sources. 
—  Chemist  and  Unttjijist. 


PATENTS. 


Imprnrements  in  the  JMitnitJactitre  of  Metallic  Alloys. 
(i.  A.  Dick,  London.  Kng.  Pat.  2181,  -May  25,  1882. 
(Second  Edition.)     Gf/. 

See  this  Journal,  1883,  285.— H.  S,  P. 


Imjirovements  in  or  lietating  to  the  Treatmetit  of  Ores  for 
Farilitatiug  the  Extraction  and  liccovery  therefrom  of 
(rold  and  Silver,  and  in  Apparatus  therefor.  \Y.  P. 
Thonijison,  Liverpool.  From  II.  F.  .Julian,  Johannes- 
burg, South  -Vfrica.     Kng.  Pat.  8332,  .June  7,  1888.     8rf. 

TuK  linely  pulverised  ore  is  rotated  in  an  air-tight  barrel 
with  water  and  chlorine,  under  a  pressure  of  GO  to  80  lb. 
per  square  inch,   produced  by  "  air,  steam,  or  other   fluid." 
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Mercury  is  then  introduced  iuto  the  same  or  another  barrel 
with  the  mud,  and  the  whole  again  revolved  under  pressure. 
The  contents  are  then  run  over  copper  plates  to  retain  the 
amalgam,  and,  finally,  the  tailings  are  washed  through  a 
series  of  electrolytic  cells  iu  which  the  cathodes  are 
mercury  and  the  anodes  carbon  or  other  suitable  material. 
These  cells  are  arranged  at  different  levels  and  overflow 
into  each  other.  They  are  said  to  remove  the  last  traces 
of  gold,  and  catch  any  floured  mercury  or  amalgam. 
Drawings  are  given. — A.  W. 


Iviprovements  in  Caiburisiug  and  Coating  Iron  and  Steel 
in  the  Form  of  Sheets,  Hoops,  Wrought  or  Cast  Plates, 
Bars,  or  Manufactured  Articles.  J.  Summerhill, 
St.  Georges.     Eng.  Pat.  9848,  July  6,  1888.     6d. 

The  steel  or  iron  articles  are  heated  in  an  annealing  furnace 
or  muffle  to  as  high  a  temperature  as  it  is  possible  to  attain 
without  occasioning  oxidation  of  the  metal,  and  are  then 
withdra^^^l  and  dipped  into  a  bath  of  carbonaceous  material, 
such  as  tar,  pitch,  or  oil.  Tlie  metal  thereby  becomes 
carburised  and  likewise  coated  with  an  adherent  car- 
bonaceous protective  coating,  which  has  a  glazed  appear- 
ance similar  to  Japan  black  when  dried  in  the  ordinary 
atmosphere,  or  a  dull  surface  wlien  artificially  dried  by 
heat.  The  most  suitable  bath  is  composed  of  approximately 
pure  tar,  containing  1  per  cent,  of  Val  de  Travers  rock. 
The  time  of  immersion  varies  with  the  thickness  of  the 
material,  and  also  with  the  desirability  of  carburisation  with 
or  without  the  production  of  the  carbonaceous  coating. 

—A.  W. 


Improvements  in  Certain  Metallic  Alloys.     E.  L'Honime, 
Paris,  France.     Eng.  Pat.  2722,  July  19,  1888.     6d. 

The  patent  relates  to  the  production  of  bronze  or  brass  that 
possesses  great  hardness,  toughness,  and  tensile  strength, 
and  which  is  capable  of  being  rolled  or  otherwise  worked 
in  either  the  hot  or  cold  state.  The  alloy  consists  of  copper, 
iron,  manganese,  zinc,  nickel,  silicon,  and  carbon.  The 
method  of  procedure  is  as  follows : — In  a  suitable  crucible 
or  furnace  are  melted  copper,  nickel,  ferro-maiiganese, 
ferro-silicon,  and  ferroc^'auide  of  potassium,  zinc  is  then 
introduced  and  thoroughly  incorporated  witli  other  metals. 
The  draught  is  then  lowered  and  about  2  per  cent,  by 
weight  of  carbonate  of  soda  is  added,  and  a  few  minutes 
later  the  metal  may  be  nm  off  into  moulds.  The  novelty 
consists  in  using  ferrocyanide  of  potassium,  whereby  carbon 
is  introduced  into  the  alloy,  and  in  the  addition  of  a  minute 
proportion  of  nickel  to  alloys  of  this  class,  which  has  the 
effect  of  lowering  the  melting  point  of  the  mass  and 
increasing  the  homogeneity  of  the  alloy.  The  proportions 
used  are,  to  every  lUO  lb.  of  copper,  34 — 62  lb.  of  zinc, 
4 — 6  lb.  of  ferro-manganese  (containing  84  per  cent,  of 
manganese),  1 — 2  lb.  of  ferro-silicon  (containing  14  per 
cent,  of  silicon),  2 — 1  oz.  of  nickel,  and  10 — 30  oz.  of 
ferrocyanide  of  potassium. — H.  S.  P. 


Improeements  in  the  Manufacture  of  Sodium  and  Potassium 
and  the  Apparatus  therefor.  W.  G.  Forster,  London. 
Eng.  Pat.  10,785,  July  25,  1888.     6d. 

The  patent  is  for  apparatus  used  in  the  following  process 
for  making  potassium  or  sodium.  A  reducing  agent,  such 
as  carbon  or  carbon  aud  iron  mixed,  is  introduced  gi-adually 
and  from  time  to  time,  and  preferably  in  a  heated  condition, 
into  a  bath  of  fused  incandescent  alkali,  such  alkali  being 
either  a  carbonate  or  hydrate,  or  wholly  or  partially  deprived 
of  its  hydrogen  and  oxygen  by  the  use  of  finely-divided 
iron  while  in  a  fused  condition.  The  invention  consists  of  a 
contrivance  for  mLxing  the  carbon  with  the  fused  alkali  and 
preventing  it  from  floating  at  the  top  of  the  bath.  The 
alkali  is  fused  in  an  upright  cylindrical  iron  vessel  «,  fitted 
with  a  cover  g.  Into  this  vessel  is  placed  a  perforated  iron 
disc  b,  of  nearly  the  same  diameter  as  the  vessel.  The  disc 
is  curved  downwards  at  its  rim  and  is  attached  to  a  hollow 
handle  e,  longer  than  the  vessel.  This  handle  passes  through 
a  stufling  hoxf,  iu  centre  of  the  cover,  and  by  attacliing  it  to 


a  chain  and  pulley  or  to  a  lever  the  disc  may  be  moved  up 
and  down  in  tlie  vessel,  thus  submerging  the  carbon  and 
agitating  the  charge  of  alkali  and  carbon.     The  vapours  and 


gases  generated  iu  the  process  pass  away  by  a  pipe  i,  let  into 
the  cover  of  the  vessel.  The  hollow  handle  of  the  disc  is 
fitted  with  a  loose  cover  and  serves  as  a  pipe  for  introducing 
the  charge  of  alkali  and  the  additions  of  carbon.  It  may 
also  be  used  for  discharging  the  waste  alkali  at  the  end  of 
the  reduction.  For  this  purpose  the  loose  cover  of  the 
hollow  handle  is  removed  and  a  short  bend  attached.  The 
escape  pipe  for  the  vapoiu-s  is  then  closed  aud  the  disc 
lowered  nearly  to  the  bott  jm  of  the  bath.  The  confined 
gases  then  force  the  liquid  residue  up  thi-ough  the  handle 
and  through  the  bend  into  a  suitable  receptacle.  Or,  if 
preferable,  coal  gas  may  be  forced  into  the  vessel  through 
inlet-pipe  J,  under  suificient  pressure  to  expel  the  liquid 
residue,  k  is  the  stop-cock  for  pipe  j.  One  of  the  chief 
advantages  of  the  invention  is  that  much  larger  vessels  may 
be  employed  than  those  usuallj'  used  in  the  manufacture 
of  potassium  and  sodium. 

The  claims  are: — I.  In  the  manufacture  of  sodium  and 
potassium,  keeping  the  carbon  submerged  in  the  fused 
incandescent  alkali  hy  mechanical  means.      2.  The  use  of 
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apparatiia,  u.s  described  and  sliowii,  for  the  nbovc  purpc^c 
uiiil  fur  ii<:itiiliii<;  flu-  cuiIhiii  with  the  lii-atrd  liiiiiid  alkali, 
uiid  alli>niii>;  rsiajK'  fiutlii'  vaponis  piodiiiid  ill  llio  pioeuss. 
3.  'I'lu*  iiiipi'u\t-d  apparatus.  —  II,  S.  1'. 


Improvements  in  Metallif  Allui/.i.     1'.  if.  Parsons,   Hhu'k- 
henth.     Knj;.  Pat.  ll,.")I-2,  .Viijriist  9,  ISSS.     4d. 

TiiK  piiteiit  relates  to  alliivs  ut°  copper  ami  ziiie,  or  copper 
and  till,  or  copper,  zinc,  and  tin  toj;etIier  with  steel,  iron,  1 
and  inaiipiiK'M',  «liieli  last  may  lie  ailded  as  ferro- 
niaiigaiiese  or  spie^eleiseii,  as  ileserilicd  in  Kiifj.  Pat.  482  of 
1870.  Tile  patentee  now  adds  aliiniininni  to  such  alloys, 
whereby  their  slrenj^th  is  increased,  they  are  renderi'd  niorc 
fluid  wlien  iiiolten,  and  oxidation  is  diininislietl  so  that  from 
sneh  allojis  very  Sfmiul  ami  sharp  eastinj^s  i*an  he  made. 
He  linils  that  one-ei;:Iitli  t)f  one  jter  cent,  of  aluminium  has 
all  appiveiahle  intlnenee  on  the  character  of  the  alloy,  ami 
this  aiiiouiil  may  be  increasetl  with  advanta»::e  to  alxuit  two 
to  three  per  cent.  A  still  Iar<;er  tpiantity  of  ahiniininm  may 
be  used  if  a  very  hard  refractory  metal  is  wanted,  hut  at 
the  same  time  thi'  alloy  ln'comes  more  brittle.  These 
qualities  may  both  be  inoditied  by  reducin<;'  the  tin  or  the 
ziiie  as  the  aluminium  is  increased.  Thi-  aluiniuium  mav 
lie  added  in  any  et>nvenienl  way.  Vov  instance,  after  fusing 
all  the  other  injxredients,  jiieces  of  aluminium  may  he  intrti- 
diiced  into  the  fused  mass  by  means  of  a  pair  of  ton<js  or 
other  suitable  appliance,  ami  then,  by  stirring',  the  aluminium 
becomes  melted  and  combines  with  the  other  metals. 

— H.  .S.  P. 


A  Neiv  or  Improved  Process  for  Extracting  Gold,  Silver, 
and  other  Mrtals  from  Itefrnctory  Ores,  Sands,  and 
Jiesidnes.  K.  de  Hottermuml,  Uludow,  Kussia.  Eng. 
Pat.  12,074,  August  21,  1888.     Hd. 

Thk  process  consists  of  five  operations: — (I.)  Roasting; 
(2.)  The  extraction  of  the  secondary  metals ;  (:i.)  The 
remo\'al  of  the  protoxide  salts  ;  (4.)  The  extraction  of  the 
fine  gohi ;  and  (.J.)  The  final  washing  of  the  residue  to 
collect  the  coarse  gold.  The  roasting  is  carried  on  by 
preference  in  a  Jfnncktell  furnace,  and  is  moditied  according 
to  the  nature  of  the  ore.  The  roasted  material  is  then 
leached  with  warm  dilute  sulphuric  or  muriatic  acid,  which 
"  transforms  the  protoxi<les  and  salts  at  minimum  of  oxida- 
tion into  oxides  and  salts  at  maximum  of  oxidation."  The 
liquor  obtained  is  treated  with  scrap  iron  by  which  the 
copper,  silver,  Sec.  are  precipitated.  The  residue  is  submitted 
to  the  action  of  nascent  chlorine  by  running  in  a  solution  of 
chloride  of  lime  simultaneously  with  dilute  hyilrochloiic 
acid,  wliereby  a  solution  of  chloride  of  gold  is  obtained 
which  is  at  once  run  off  to  prevent  further  contact  with  the 
ore,  "  which  would  tc'iid  to  reduce  again  to  the  metallic  state 
the  gold  contained  in  the  said  solution."  The  solution  also 
contains  some  silver,  both  which  and  the  gold  arc  extracted 
by  ordinary  methods.  Any  coarse  gold  remaining  iu  the 
residues  may  be  separated  by  mechanical  means.  The 
feature  of  this  process  is  stated  to  he  that  only  the  most 
finely-distributed  gold  or  that  which  is  unobtainable  by 
mechanical  means  is  extracted  by  the  chlorine,  after  which 
the  coarse  gohl  is  recovered. — A.  W. 


Improrenunts  in  the  Manufacture  of  Artificial  Cn/olite 
and  similar  Compounds.  C  Xetto,  London.  I'Vom 
C.  Winkler,  Freiberg,  Germanv.  !•■");•  Pat.  12,13.j, 
August  22,  1888.     6f/. 

Si.AO  from  the  manufacture  of  aluminium  from  cryolite  is 
iiielte<l  with  dehydrated  sulphate  of  alumina  in  the  propor- 
tion of  100  parts  of  the  former  to  32  parts  of  the  latter, 
whereby  the  fluoride  of  sodium  is  decomposid  with  the 
formation  of  the  double  lliioride  of  sodium  and  aluminium 
according  to  the  following  equation  : — 

12  XaF  +  A1.,(S()4)3  =  G  XaF,  ALFj  +  3  Xa^SO.,. 

The  sulphate  of  sodium  is  separated  by  li.xiviation. 
Artificial  cryolite  can  thus  also  be  prepared  from  sodium  or 
potassium  fluoride  in  the  first  instance. — A.  \V. 


^■I  Method  of  Utilising  I'luj.-  Skimmings  from  Galvanising 
Works.  H.  J.  Kirkman,  Swansea.  Kng.  Pat.  17,(123, 
December  3,  1888.     4(/. 

l).\  treating  the  flux  skimmings  from  galvanising  works 
with  water,  zinc  chloride  and  ammonium  chloride  pass  into 
solution,  leaving  an  insoluble  resi<Iue  containing  zinc.  The 
zinc  may  be  recovered  from  this  residue  by  any  of  the 
known  processes.  To  the  ai|Ui'iius  solution  dlitained  as 
ahoA'c  described,  lime  (in  the  lorm  of  milk  of  lime),  gas 
liipior,  magnesia,  sodium  hydrate,  sodium  carbonate,  or 
ammonia,  is  added  in  sulficieiit  quantity.  The  precipitate  of 
zinc  hyilrate  or  carbonate,  as  the  ca.se  may  he,  thus  formed, 
is  separated  from  the  solution,  washed,  dried,  and,  if  need 
he,  calcined.  It  may  then  he  used  as  a  pigment  or  the 
zinc  may  be  recovered  from  it  by  the  ordinary  means.  The 
solution,  containing  ammonium  salts,  may  he  treated  by 
any  of  the  known  methods  fur  the  recover3- of  ammiuiia. 
.Shoulil  any  of  the  above  mentioned  substances,  when  adiled 
to  the  solution  of  the  flux  skimmings,  decompose  the 
ammonium  salts  and  cause  the  evolution  of  ammonia,  the 
solution  may  be  treated  in  clo.sed  vessels  and  the  evolved 
aunnonia  recoveredhv  any  of  the  known  methods. — II,  S.  P, 


Certain  Improvements  in  the  Amalgams,  and  Method 
of  Applying  the  same,  used  in  Amalgamation  of  Gold 
and  Silver.  M.  John.son,  \V.  K.  Field,  an<I  J.  8,  Heeman, 
Saint  Kilda,  Australia.  Kng.  Pat.  1002,  .lauuarv  21), 
ISS'J.     «rf. 

TiiK  object  of  the  invention  is  to  prevent  the  "  sickening  "  or 
"  flouring  "  or  "  floating  "  of  the  mercury  or  amalgam  used  in 
extracting  gold  or  siher,  and  in  cases  where  the  amalgam 
used  has  "  sickened  "  or  "  floured,"  to  cause  the  particles  to 
reunite  or  "  quicken."  The  invention  consists  in  adding  a 
small  quantity  of  zinc  (or  cadmium  or  magnesium  or  other 
suitable  metal,  sodium  and  potassium  excepted)  to  the 
mercury  to  he  used,  and  after  mixing  the  zinc  amalgam 
thus  formed  with  the  aurifemus  or  argentiferous  ores  under 
treatment,  pouring  upon  the  mixture  dilute  sulphuric  acid 
or  hydrochloi'ic  acid  or  an  aipieous  solution  of  caustic 
potash  or  other  suitable  alkali,  or  of  chloride  of  ammonium 
or  any  other  suitable  salt,  so  as  to  generate  hydrogen  on  or 
from  the  surface  of  the  amalgam.  The  proper  proportion 
of  zinc  to  be  used  with  a  given  quantity  of  mercury  so  as 
to  fm-m  the  zinc  amalgam  varies  according  to  the  nature  of 
tlie  ores  or  material  under  treatment,  and  can  only  he 
determined  by  experiment.  For  many  classes  of  ores  it  has 
been  found  that  1  jiart  of  zinc  to  90  of  mercury  forms  a 
suitable  amalgam.  The  process  may  also  he  carried  out 
by  amalgamating  the  gold  or  silver  first  and  then  adding 
the  pieces  of  zinc  and  the  acid,  alkali,  or  suitable  salt,  to 
the  mixture  in  the  amalgamatijig  pan  or  after  removal  from 
the  pan.  Or  by  mixing  the  mercuiy  and  the  ore  and  the 
aciil  or  alkali  and  allowing  the  whole  to  flow  over,  on  or 
under  plates  or  "  riffles "  which  are  covered  with  -zinc 
amalgam.  Or  the  ore  and  mercury  together  with  the  acid 
or  alkali  may  be  mixed  and  triturated  iu  a  pan  of  zinc  or 
covered  with  zinc. — H.  S.  P. 


Improvements  relating  to  the  Galvanising  of  Metals  and  to 
Apparatus  therefor.  T.  Midgley,  Beaver  Falls,  U.S.A., 
and  W.  I!,  Nye,  Boston,  U..S.A.  Eng.  Pat.  8255,  May  17, 
I8H9.     6d. 

Thk  material  to  he  coated  w  ith  zinc  such  as  iron  wire,  sheets, 
pipes,  &c.,  is  made  to  jiass,  after  having  been  cleaned  with 
acid,  through  a  hath  of  molten  lead  and  upwards  through  a 
small  body  of  melted  zinc  floating  on  the  surface  of  the 
lead  and  confined  within  a  small  area  by  suitable  moveable 
partitions.  Drawings  are  given.  The  advantages  claimed 
are  ;  less  oxidation  of  the  zinc  ;  loss  waste  of  zinc  from  the 
action  of  acids  ;  a  uuire  flexible  material,  as  the  iron  is  not 
cold  when  it  enters  the  zinc  ;  and  the  prevention  of  the 
destruction  of  the  pans  usually  employed  for  melting  the 
zinc  by  confining  the  latter  betweeu  partitions  on  the 
surface  of  the  lead. — A.  W. 
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XL-ELECTRO-CHEMISTRY  AND  ELECTRO- 
METALLURGY. 

PATENTS. 

Improveineiits  in  Secondary  and  other  Electric  Batteries. 

II.  Pieper,  Liege,  Belgiiun.    Eng.  Pat.  11,569,  August  10, 

1888.  6(/. 
To  increa.se  the  capacity  and  efficiency  of  batteries  they  are 
subjected  to  a  pressure  considerably  greater  than  that  of  the 
atmosphere,  while  in  use  ;  in  the  case  of  some  gases,  chlorine 
for  example,  sufficient  pressure  is  maintained  to  liquefy 
them  as  they  are  formed  by  the  electrolytic  action.  Some- 
times the  pressure  is  produced  artificially  \>y  air,  and  at 
others  by  the  gases  themselves  as  they  are  given  off  in  an 
her  fletically  sealed  vessel. — B.  T. 


Improced  Cell  or  Containing  Vessel  for  Electric  Batteries. 
H.  G.  C.  Serrin,  Paris,  France.  Eng.  Pat.  12,163, 
.\ugust  23,  1888.     lid. 

The  new  cell  is  formed  by  making  any  number  of  cavities 
of  the  required  size  in  a  piece  of  natural  wood  of  suitable 
size,  and  using  each  of  these  canties  as  one  cell  of  a  battery. 
The  battery  can  be  used  for  any  of  the  ordinary  purposes, 
and  can  also  have  anv  desired  apparatus  mounted  upon  it. 

— B.  T. 


An  Improvement  in-  Electrical  Batteries.  W.  Clark, 
Loudou.  From  L.  Maiche,  Paris,  France.  Eng.  Pat. 
13,21o,  September  12,  1888.     4rf. 

A  soLCTiox  of  citrate  of  ammonia,  of  varying  strength 
according  to  circumstances,  is  used  as  the  improved  exciting 
agent.— B.  T. 


Improvements  in  or  relating  to  Galvanic  Batteries.  G.  C. 
Dymond,  Liverpool.  From  C.  Gassner,  Mainz,  Gernianv. 
Eng.  Pat.  18,754,  December  22,  1888.     id. 

Ax  isolated  coal  electrode  is  placed  iu  a  vessel  of  zinc,  and 
the  space  is  filled  up  with  an  exciting  compound  made  by 
dissolving  one  part  of  sal-ammoniac  and  one  of  chloride  of 
zinc  in  two  parts  of  water,  and  then  adding  four  parts  of 
plaster  powder,  thus  forming  a  thin  pulp-like  mass,  which 
hardens  in  a  short  time. — B.  T. 


Improvements  in  Galvanic 
JIaltby-Newtou,  Croydon. 
1889.     6d. 


•r  Primary   Batteries.      C. 
Eng.     Pat.    7356,   Jlay   3, 


The  positive  plates  are  made  up  of  oxide  of  lead  and 
syrup  of  sugar  or  molasses,  the  oxide  of  lead  used  con- 
sisting preferably  of  a  mixture  of  flake  litharge  and 
powdered  litharge. 

The  synip  and  o.xide  are  mixed  up  to  a  stiff  paste,  spread 
over  each  side  of  a  ppi-folated  iron,  copper,  or  lead  gauze 
support,  and  baked.  The  negative  pole  consists  of  a  plate 
of  zinc,  tin,  or  lead,  and  the  whole  is  immersed  in  a  solution 
of  caustic  soda  contained  iu  a  vessel  preferablv  made  of 
iron.— B.  T. 


Ury    Galvanic    Cells. 
Eng.  Pat.  ' 


C 


H,   llehner,  Berlin,   Germanv. 
7597,  May  7,  1889.     4d. 

A  "  snXER.iL  gelatin,"  which  is  in  itself  an  excitant,  is  com- 
bined with  the  exciting  solutions  to  foi-m  a  pastv  jellv-like 
mass  suitable  for  a  dry  cell.  This  mineral  is  formed  by 
adding  magnesia  to  a  concentrated  solution  of  chloride  of 
magnesia. — B.  T. 


Improvements  in  and  connected  icith  Electric  Batteries. 
W.  J.  S.  Barber-Starkev,  Bridgnorth.  Eng.  Pat.  7619, 
May  7,  1889.     6d. 

Plaster  of  Paris  is  mixed  with  a  suitable  salt,  such  as  the 
sulphates  of  sodium,  potassium,  or  magnesium,  soluble  in  the 
electrolyte,  the  mixture  is  quickly  gauged  and,  while  in  the 
plastic  state,  placed  in  the  cells  between  the  plates.  Upon 
the  addition  of  water  or  the  electrolyte  the  salt  is  dissolved 
out,  leaving  a  very  porous  mass  of  plaster  capable  of  ab- 
sorbing a  considerable  quantity  of  the  electrolyte  and,  at  the 
same  time,  keeping  the  plates  in  one  unaltenible  position. 
Porosity  may  also  be  gained  by  using  some  finely-divided 
fibrous  material  instead  of  the  salt. — B.  T. 


XIL-FATS,  OILS,   AND   SOAP 
MANUFACTURE. 

Manganese  0.ralate  as  a  Drier.     J.  Castelaz.     Chem.  Ind. 

■:2,  163. 
Maxg.ixese  oxalate,  best  obtained  by  treating  the  carbonate 
with  oxalic  acid  solution,  on  heating  with  an  oil  to  about 
150°  decomposes  into  carbonic  acid,  carbonic  oxide,  and 
oxide  of  manganese.  By  such  treatment  the  oil  gains  iu  a 
high  degiee  the  capacity  of  drying.  Whilst  most  of  the 
driers  hitherto  used,  when  boiled  with  the  oils,  colour  the 
latter,  manganese  oxalate  can  be  used  so  as  to  yield  almost 
colourless  drving  oils. — W.  S. 


Fatty    Oil  from    Cyperus   Esrulentiis.      C.    Hell    and   S. 
Twerdomedoff.     Ber.  22,  1742—1745. 

The  tubers  of  Cypenis  escnlentns  contain,  besides  sugar, 
a  considerable  amount  of  fatty  matter.  The  fat  was  ex- 
tracted by  means  of  petroleum  ether,  and  was  found  to 
average  27-1  per  cent,  of  the  tubers.  The  oil  is  fluid  at 
ordinary  temperatures,  yellow  in  colour,  and  possesses  a 
smell  somewhat  similar  to  that  of  burnt  sugar.  When 
cooled  below  zero,  a  small  quautity  of  solid  glyceride 
separates.  On  saponification,  the  fatty  acids  were  found  to 
consist  of  oleic  and  myristic  acids  only,  the  bulk  being  oleic 
acid.     The  oil,  therefore,  seems  to  consist  of  the  glvceride 


PATENTS. 


Improvements  in  the  jMannfactnre  of  Soap  and  Detergents. 
J.  J.  Bowley,  Battersea.     Eng.  Pat.  9857,  July  6, 1888.     4rf. 

The  object  of  this  invention  is  to  render  soap  more  cleansing 
and  non-corrosive  to  the  material  washed.  For  this  purpose 
kerosene,  petroleum,  or  shale  oil  is  added  to  ordinary  soap. 

— E."  J.  B. 


Improvements  in  Soap  and  Plaisters.     Edith  Emily  Gillam, 
South  Kensington.     Eng.  Pat.  10,294,  July  IG,  1888.     4J. 

The  object  of  this  invention  is  to  produce  a  disinfecting, 
antiseptic,  anti-rheumatic,  and  antifebrile  soap,  by  mixing 
together  ordinary  curd  soap  and  from  10  to  20  per  cent,  of 
cajeput  oil. — E.  J.  B. 


Cooling  or  Refrigerating  Lubricating  Oils,  and  Apparatus 
therefor.  U.  Crawshaw,  Sale.  Eng.  Pat.  10,803,  Julv  26, 
1888.     6d. 

When"  heavy  hearings  are  lubricated,  the  practice  is  to 
cause  a  copious  flow  of  oil  through  the  journal,  the  escaping 
oil  being  collected  and  pumped  back  to  the  journals.  The 
re-use  of  the  oil  is  open  to  the  objection  that  it  soon 
becomes  excessively  heated,  and  thus  loses  its  viscosity  and 
lubiieatiug  power.  This  is  obviated  by  the  use  of  a  cooler 
consisting  of  a  number  of  tubes  immersed  in  cold  water. 

— E.  J.  B. 
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Improvemettts  in  or  appertaiiihiff  to  Compoaition  or  Soap 

usfil  fur    Cleansiny    and    Disiiifectimj   Purposes.      .1. 

Crosslev,    LiveriKMil.       Kii-r.     Vat.    12,001,    August    20, 

1SH8.    '4i/. 

TiiH   liiiprowil  composition  consists  of  a   niixtniv  of  soda 

crystals  or  ash,  ordinary  soa[>,  and  petroleum. — K.  ,1.  11. 


-•1  lilue  Soap   fur  Laiiiidri/  W'ashiiii/.     G.  1{.  H.  Kcmpton, 
West  Ham.     Kn;;.  I'al.  J«S0,  April  :i,  IKS'J.     ■!(/. 

Thk  object  of  this  invention  is  to  produce  a  blue  soap,  the 
ua*'  of  wliieh  renilers  the  snli.sei|Uent  employment  of  hluc  in 
latiiulry  work  nmicccssary. 

The  inventor  incorporates  with  oixliimrv  soap  a  solution 
of  aniline  frreeu  in  stron;;  acetic  acid.  Hy  the  action  of 
the  alkali  of  the  soap,  the  ■jreen  is  converted  into  liliu\ 
uniformly  colouring'  the  mass. — 10.  J.  H. 


Impi-ored   Apparatus    for    liectifi/iiii/    (!li/crriii.       1!.    <>, 
I 'ii^daub,  Pendleton.     Kufr.  I'at.  Slyti,  May  K!,  1HH9.     (it/. 

Glyikkix   vapour   is  made   to    pass   throu^'h    the   cylinder 
A    ill    the    direction    of    the    arrows.       It   is  first    made   to 
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traverse  the  cylinders  b,  c,  J,  e,  ;it  the  tops  of  which  are  the 
baffle  plates  A,  /,  /,  k.  Above  these  cylinders  is  a  scries  of 
pipes  /,  fitted  at  the  top  with  bonnets  m.  There  is  also  a 
double  row  of  pipes  n,  fitted  with  bonnets  o,  and  traps  p. 
The  upper  eiul  of  the  cylinder  is  furnished  with  a  safety 
valve  r,  opening  inwards,  and  a  pipe  s,  for  drawing  off  the 
vapour. 

The  action  of  the  apparatus  is  as  follows  :  The  impurities 
in  the  glycerin  vapour  condense  on  the  surface  of  the 
cylinders,  baffle  plates,  and  l)ipes,  and  fall  down  to  the 
bottom  of  the  cylinder,  where  they  are  run  off  by  the  pipes 
II,  r,  ir,  the  purified  vapours  being  drawn  off  at  the  top  and 
subsequently  condensed. — E.  J.  B. 


XIII.-PAINTS,  PIGMENTS,  VARNISHES, 
AND  RESINS. 

On  Ihf  Green  I'llninnirine.     .1.  !^/l!asI.      .\nn.  251, 
'J7— 111. 

Ai'i'OKDiNU  to  the  researches  of  J.  Philiiip,  K.  llofVinann, 
and  K.  lleumann,  blue  idtramarine  is  a  definite  eluniiial 
comptMUid.  The  author  has  ti'ied  to  pro\e  first  by  analysis 
ami  afterwards  by  jiri-paring  <leri\ali\es  from  the  green 
ulti'amarine  that  the  latter  alst)  is  a  elu-mical  eompouiul  and 
not  a  mi-vluri'.  He  analysed  three  kinds  of  this  substance 
obtaini'd  from  twii  different  sources,  lender  the  microscope 
they  appeared  entirely  homogeneous,  they  contained  no  free 
sul)ihur  or  iron,  and  were  fri'c  from  other  admi-Ktures.  The 
results  of  the  analyses  were  reuuirkable  for  the  fact  that  all 
three  agieed  \ery  well  together.  The  author  describes 
furtlu'r  some  derivatives  i)repared  fi'Oiu  the  Green  iiltrii- 
niarine,  .^ilrer  uUrumarine,  Lend  nlfranuiritie,  and  Zine 
utlramurine.  From  these  cxjieriments  he  draws  the  con- 
clusion tliat  green  ultramarine  is  a  definite  chemical 
compound. — A.  L. 


I'aintinij  on  Cement  I'laster.     Sels.     Chcm.  Zeit.  13,  G9G. 

If  paint  be  applied  direct  to  plaster  the  caustic  alkalis  in 
the  latter  destroy  the  paint  and  make  it  peel  off.  Sulphate 
of  iron  (copperas)  has  been  used  to  effect  the  so-called 
"  killing  "  of  the  cement,  the  sniphiuic  acid  of  the  copperas 
couvcrting  the  caustic  alkali  or  liuu*  into  sulphates,  and  thus 
destroying  alkalinity,  but  a  more  efHcient  treatment  is  to 
soak  the  plaster  with  linoleie  acid.  A\'hen  plaster  so  treated 
becomes  dry  any  paint  can  be  used  with  impunity. — E.  E.  li. 


PATENTS. 

New  or  Improeed  Cuntposition  or  Liijnid  applirahh-  for 
Preeentiny  the  Accnmuhition  of  Seale  in  Steam  Boilers. 
J.  W.  C.  Hamilton,  Liverpool.  Eng.  Pat.  9324,  June  26, 
1HH8.     id. 

The  composition  is  made  by  adding  fnnn  two  to  eight 
ounces  of  the  following  nii.\ture  to  one  gallon  of  ptu'ilied 
paraffin. 

Percent 

Essential  oil  of  citronelle 49 

„         „        cassia *25 

„         „        loinon 11 

„         „        eucalyptus 17 

In  some  cases  about  four  per  cent,  of  crude  camphor  nuiv 
be  added.— E.  J.  B. 


An  Imprneed  Method  or  Vrueess  if  Treating  Steel,  Iron, 
or  (ini/  Condiinofion  of  .such  Metals,  to  Prevent  their 
Oj-idi.iiiii/,  Hnslini),  or  Corrodiny.  T.  "\V.  Helliwell, 
Urighouse.     Eng.  Pat.  9j70,  July  2,  1H88.     4d. 

Thk  metal  to  be  treated  is  heated  "  to  about  600  degrees," 
whereby  its  "  pores  are  o])ened,"  and  immersed  in  a  mixture 
composed  of  six  pints  of  boiled  oil,  one  "  pint  of  fat,"  and 
one  "pint  of  turpentine  "  for  -j — 15  minutes,  then  remo\'ed 
and  either  allowed  to  dry  spontaneously  or  in  au  oven  at 
"  400  degrees."  A  second  coating  may  he  applie<l  if 
desired.  Jletal  treated  thus  is  said  to  be  protected  from 
rusting  or  corrosion. — li.  1!. 


Improved  Coatiny  or  Presercalire  Mnlerial  for  Iron,  Steel, 
and  other  Structures,  or  fur  Coatiny  the  JJoltonts  of  Iron 
and  .Steel  Shifts  or  other  Vessels,  and  Process  fur 
Maunfaeturing  the  same  and  other  Products  from  Gas 
Tar.  '  J.  H.  Eastman,  Liverpool.  Eng.  Pat.  10,192, 
July  13,  1888.     id. 

(lAs  tai"  is  fretd  from  "ammonia  and  ci-rlain  acids"  alleged 
to  militate  agaljist  its  employment  as  a  preservative  coating, 
by  agitating  it,  heated  to  about  100"  E.,  with  water  and 
calcium  sulphate  in  the  proportion  of  20  gallons  of  water 
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and  10  lb.  of  Civlcium  sulphate  to  100  gallons  of  tar.  The 
phenols  form  lime  compounds,  and  the  ammonia  yields 
amnioni\ini  suliduite  ;  the  former  are  recovered  by  acidu- 
lating ivith  sulphuric  acid  and  extracting  with  light  tar 
oils,  and  puriiied  by  re-solution  in  caustic  soda,  removal  of 
the  neutral  oils,  and  reprecipitatiou  by  sulphuric  acid  ;  the 
latter  is  obtained  from  its  aqueous  solution  by  evaporation. 

The  purified  tar  is  mixed  with  one-tenth  of  its  bulk  of  light 
petroleum,  or  coal-tar  naphtha,  and  used  as  a  preservative 
material  for  iron  and  steel. — 11  11 


Ati  Improved  Compound  for  removing  Paint  from  Painted 
Surfaces.  P.  Brentini,  London.  Eng.  Pat.  11,39S, 
August  7,  1888.     id. 

ForR  pounds  of  Irish  moss,  3  lb.  of  methylated  spirit,  and 
:i  lb.  of  fuller's  earth  are  mixed  with  30  lb.  of  water,  the 
whole  boiled,  and  a  solution  of  IG  lb.  of  caustic  soda  and 
16  lb.  of  caustic  potash  dissolved  iu  28  lb.  of  water  added, 
after  which  the  product  is  stirred  until  it  is  cold  and  has 
solidified  to  a  brownish  gelatinous  mass.  The  proportions 
of  the  ingredients  may  be  ^"aried.  The  compound  is  used 
by  apjilying  it  to  the  painted  surface  with  a  brush,  allowing 
it  to  remain  thus  for  20  minutes  to  one  hour,  and  then 
washing  it  off  together  with  the  paint  that  has  been 
disintegrated  by  its  action. — B.  B. 


An  Improred  Varnish  for  Cleaning/  and  Preserving 
Harness  and  otiier  Leather  Goods.  8.  B.  Beswick, 
Birkenhead.     iMig.  Pat.  11,579,  August  11,  1888.     id. 

FouK  ounces  of  shellac,  half  an  ounce  of  camphor,  and 
one  ounce  of  rosin  are  dissolved  in  one  pint  of  methylated 
spirit  and  shaken  at  intervals  for  48  hours.  The  mixture 
is  then  coloured  according  to  the  kind  of  leather  with  which 
it  is  to  be  used.  Other  rosins,  solvents,  and  proportions 
may  be  adopted. — B.  B. 


XYI.-SUGAK,  STARCH,  GUM,  Etc. 

The  Awylode.rtrin  of  IT.  A'iiijeli,  and  its  delation  to 
Soluble  Starch.  H.  T.  Brown  and  G.  H.  Morris.  Chem. 
Soc.  J.  (Trans.)  55,  449— 4G1. 

Amylodextkin  was  first  described  bj-  W.  Kageli  in  1874. 
He  obtained  it  by  the  long-continued  action  of  dilute  acids 
upon  ungelatinised  starch  iu  the  cold,  when  the  residue  was 
foinid  to  consist  of  amylodextrin.  It  was  obtaineil  in  a  pure 
state  by  treating  this  residuum  with  hot  water  and  precipi- 
ting  the  solution  w'ith  alcohol.  Kiigeli  describes  amylo- 
dextrin as  separating  from  its  solutions  in  crystalline 
spherules,  made  up  of  minute  needles  arranged  radially. 
He  assigned  to  the  pure  substance  a  rotatory  power  of 
[a]  175" — 177',  and  stated  it  to  be  non-diffusible.  Of  late 
years  chemists  have  taken  it  for  granted,  mainly  on  the 
authority  of  Musculus  and  Gruber,  and  of  A.  Meyer,  that 
amylodextrin  is  identical  with  soluble  starch  and  the  so- 
called  starch  cellulose. 

The  authors  have  now  submitted  this  substance  to  a 
careful  examination,  and  whilst  faifing  to  confirm  in  all 
respects  Nageli's  statement  regarding  its  properties,  they 
have  shown  that  it  is  a  body  of  definite  chemical  com- 
position, and  have  determined  its  relation  to  soluble  starch, 
with  which  it  certainly  is  not  identical. 

The  authors  show  that  when  ungelatinised  potato  starch 
is  treated  in  the  cold  with  hydrochloric  or  sulphuric  acid  of 
about  10 — 12  per  cent.,  little  or  no  change  can  be  observed 
in  the  microscopical  appearance  of  the  granules  during  a 
period  of  about  21  days.  Notwithstanding  this  fact,  the 
starch  has  been  profoundly  modified  in  its  properties. 
Within  about  24  hours  of  the  eommencement  of  the  experi- 
ment the  granules  are  found  to  have  lost  their  power  of 
forming  a  yiseid  paste  with  hot  water ;  they  dissolve  to  a 
perfectly  limpid  solution,  and  the  substance  which  separates 
out  on   evaporation  and  cooling  is  found  to  have  all  the 


properties  of  the  soluble  starch  prepared  by  the  limited 
action  of  diastase  or  dilute  acid  upon  starch-paste  at  elevated 
temperatiu'es.  It  is  entirely  without  structure,  and  iu  the 
solid  state  has  no  infiueuce  on  polarised  light.  It  is  coloured 
intense  blue  by  iodine,  both  iu  solution  and  in  the  solid  state, 
and  it  has  a  specific  rotatory  power  in  solution  of  [ajj.g,  = 
216' 0",  and  no  cu[iric  reducing  power.  When  the  digestion 
with  acid  has  proceeded  for  a  few  days,  the  altered  starch 
substance  is  found  to  have  a  gradually  decreasing  optical 
activity,  whilst  at  the  same  time  it  acquires  the  property  of 
reducing  Fehling's  solution,  a  property  which  goes  on  steadily 
increasing  up  to  a  certain  point.  Meanwhile  the  iodine 
reaction  of  the  granides  changes  from  a  deep  blue,  through 
purple,  reddish-purple,  and  reddish-brown  to  a  fiiuil  pale 
yellowish-red.  After  about  three  weeks'  digestion  the 
starch  granules  commence  to  disintegrate,  and  this  action, 
which  takes  ])lace  jirincipally  along  their  lines  of  stratifica- 
tion, is  complete  in  about  three  months.  Chemical  alteration 
of  the  residue  continues  for  some  time  longer,  but  a  point  is 
ultimately  reached  beyond  which  no  further  change  takes 
place. 

The  residue  left  after  some  months,  representing  about 
60  per  cent,  of  the  starch  originally  taken,  consists  almost 
entirely  of  the  so  called  an;ylodextrin.  Purified  by  solution 
in  water  and  precipitation  with  alcohol  it  gave  the  following 
immbers  on  analysis  : — 

[a],  3.sa  =  206-25= 
K3S8=       9-07° 

Tlie  authors  then  show  that  its  composition  can  he 
expressed  in  terms  of  maltose  and  dextrin  ;  it  thus  conforms 
to  the  ndc  previously  established  by  them  (Chem.  Soc.  J. 
(Trans.)  47j  538)  for  all  starch  transformation  products. 
Its  composition  is  ; — 


Maltose     -     14-87 
Dextrin     -     85-13 


100-00 


...  .  [a],3sc  =  205-4 

which  requu-es  ,,  „   „- 

t^ssfi  =       y  ■  0/ 


Brown  and  Morris  state  that  one  of  the  best  marked 
properties  of  amylodextrin  is  that  of  ftu-ming  sphero- 
crystals,  which  are  very  beautiful  in  form  when  the  substance 
is  slowly  separated  out  from  solution.  These  sphero-crystals 
resemble  in  their  appearance  so  closely  those  of  inidin  that 
it  is  impossible  by  mere  microscopic  examination  to  distin- 
guish between  the  two.  That  amylodextrin  is  really  a 
homogeneous  substance,  and  not  a  mixture,  was  pro\ed  in 
the  following  ways  ; — 

(1.)  It  is  absolutely  unfermentable,  and  therefore  cannot 
contain  free  maltose. 

(2.)  It  cannot  be  dift'erentiated  by  fractionation  of  its 
solutions  with  alcoliol,  nor  by  methods  of  partial 
solution. 

(3.)  The  same  is  true  with  regard  to  dialysis.  Contrary 
to  JCiigeli's  statement,  the  authors  find  that  amylo- 
dextrin is  sensibly  diffusible,  and  passes  through  the 
dialyser  unchanged. 

These  facts,  coupled  with  its  distinctly  crystalline  nature, 
convinced  the  authors  that  they  had  to  do  with  a  perfectly 
definite  substance,  and  a  critical  examination  of  the  various 
stages  in  the  production  of  this  substance  showed  that  it  is 
derived  from  the  partial  or  limited  hydrolysis  of  soluble 
starch,  the  first  product  in  the  reaction.  This  partial 
hydrolysis  of  the  starch  ceases  when  a  certain  point  is 
reached,  the  final  product  being  amylodextrin. 

Amylodextrin  closely  resembles  in  constitution  and  pro- 
perties the  malto-dextrin  described  by  the  authors  in  1885 
(Chem.  tSoc.  J.  (Trans.)  47,  538).  Thus  when  treated  with 
diastase  (u- malt-extract  both  these  substances  are  completely 
hj'drolysed  to  maltose,  whilst  the  authors  have  shown  in 
their  ])revious  papers  that  starch,  even  under  the  most 
favourable  conditions,  lea\es  a  residue  of  one-fifth  of  hicjhli/ 
stable  de.rtrin.  Malto-dextrin  was  represented  by  Brown 
and  Morris  as  consisting  of  one  amylon-  or  maltose-group 
united  to  two  amylin-  or  dextrin-gioups.     Thus  : — 

rC,,H„,0„ 

I  (C,2H,„0,„)„ 
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Amylodoxtrin  onn  be  represented  in  the  same  nuumer, 
:iii(t  till-  imtliDis'  nsults  show  tlmt  it  is  niaile  up  of  uiif 
univloii-  or  miiltose-^ioui)  unitetl  to  .<i.r  iiiiiylin-  or  dextiiu- 
gioiips.     Tims  : — 

rC„H..O„ 


Ciilcultttod. 


VuunJ. 
200"  25' 
9- 07" 


...  .  [a],j.«  =  20611' 

Which  requires       j^^^^       g.^^o 

whilst  a  ileterniiiiation  of  the  inolecuhir  weight  liv  Kaouh's 

liietluxl  pive — 

.\  (oiH'Hicient  of  depression)  =        O'OOSG 
M  (molecular  weight)  =  2220  0 

The  above  formula  requires  M  =  22t*G. 

Aiiiylodextriii  is  different iateil  from  the  two  substaiuis 
with  which  it  has  been  confounded — soluble  starch  ami  tlic 
Sfi-i'alletl  starch  cellulose  —  by  its  solubility,  its  iodine 
coUinration,  its  crystalline  structure,  and  its  behaviour  with 
diastase  ami  with  acids. — G.  H.  M. 


The  Determination  of  the  Molecular  \Vvi()hls  of  the 
Carbohydrates.  Part  II.  11.  T.  Brown  an<l  G.  H.  Morris. 
Chem.  See.  J.  (Trans.)  55,  462—474. 

The  authors  Hrst  draw  attention  to  the  fact  that  the  results 
»^i\cii  ill  their  tirst  paper  on  this  subject  ha\i-  been  ciuiliiiued 
by  Tolleiis  and  ilaycr  (Her.  21,  l-'Gli  and  ;!.j(i;-l),  anil  by  de 
Vries  (t'onipt.  Kend.  106,  "."'D  ;  they  then  };ive  their  later 
ex|Hriments  in  which  a  thcrnionicter  f;raduatcd  to  one- 
fiftieth  of  a  dcfjree,  and  capable  of  being  accurately  read 
to  0-004' C,  was  used. 

Galactose,  CcHi-Po,  M  =  180. 


A  (coeflicicnt  ot  depression) . . 
M  (molecular  weight) 


Calculatpd  for 


Found  (Mean). 


0-106 
180-0 


0-1073 
177-0 


Inulin,  71  CjHioOj  or  CjoHcoOji. 

It  has  been  generally  -considered  that  the  formula 
n  CjHioOs  expressed  the  constitution  of  inulin,  but  the 
recent  researches  of  Kiliani  indicate  that  a  formula  w  hose 
simplest  expression  is  t'^jHc-jOj,  or  6  CV,H,„05  -h  H.;( )  is 
more  probably  correct.  The  numbers  obtained  by  Uaoult's 
method  were : — 


Calciilatftd  for 
2  CjcHcsOai. 


I-'ound  (Mean). 


A  . 
M. 


0-0096 
1980-0 


0-0083 
2159  0 


Krom  all  the  facts,  and  the  great  similarity  between  inulin 
and  amylodextrin  {see  preceding  abstract)  the  authors 
attribute  the  following  formula  to  the  two  substances — 

;  (C,.,H£,0„)i  (V.H.„()„ 

I  (C',,Ha,0,„)^  (C,2H,,0,„)„ 

Inulin,  M  =  1980.  Amylodextrin,  il  =  22SG. 

The  amyliii-  and  amylon-groups  in  the  two  compounds 
possess  very  different  optical  ]uoperties,  and  behave 
ditrereiitly  with  regard  to  cnpric  reduction.  The  nltiniate 
jiroducts  of  hydrolysis  with  dilute  acids  arc  also  very 
very  different,  being  in  the  one  case  levulose,  and  in  the 
other  dextrose. 

Amylodextrin,     \   ,',"  ^  ,"        M  =  2286. 
I  (i.|oMj„u,„;5, 

.See  preceding  abstract. 

Maltode.Tlrin,i     ':  ,?  A\  >  M  =  990. 
L  (i.'if.noQUiQ;, 


This  substance  was  described  by  the  authors  in  1885. 
Subinitted  to  liamilt's  niilhod  it  gave  the  following 
numbers  : — 


— ■ 

Calculated  for 
(CV1U,0„ 
( (l'isH«,0,„). 

Found  (Mean). 

A 

0-O191 

fl'.lO-O 

0  0197 

M  

<,H!u'(l 

Starch,  n  (C,.,0._,|O„i). — The  authors  found  it  impossible 
to  apjily  Kaouit's  method  to  starch-paste;  solutions  of 
soluble  starch  produced  so  slight  a  depression  that  no 
riliable  results  could  be  olitaincil ;  a  luiinber  of  concordant 
results  pointed,  however,  to  a  molecular  weight  of  20,000 
to  :i0,000.  In  order  to  ascertain  whether  the  failure  in 
this  case  was  due  to  a  liigli  molecular  weight,  or  to 
the  inapplicability  of  the  method  to  colloid  substances, 
the  authors  examined  an  arabinic  acid,  having  a  rotatory- 
power  of  [o]>  =  -t-  61- 16";  this  gives  results  pointing 
to  ji  value  for  M  of  717,  thus  rendering  it  most  probable 
that  the  small  iiiHuence  exerted  by  soluble  starch  on  the 
freezing  point  was  due  to  its  high  molecular  weight. 

Indirect  evidence  of  the  size  of  the  soluble  starch  mole- 
cule was  then  sought  from  an  examination  of  the  dextrins. 
In  former  papers  the  authiu's  hnvv  shown  that  when 
starch  is  broken  down  by  diastase,  a  resting-stage  in  the 
I'eaetion  is  reached  when  the  amount  of  dextrin  present 
in  the  conversion  corrcsiionds  to  one-fifth  of  the  weight 
of  the  starch  taken,  and  they  have  also  shown  from  this 
and  other  facts  that  the  molecule  of  soluble  starch  must 
be  live  times  the  size  of  the  molecule  of  this  stable  dextrin. 
Determinations  of  several  preparations  of  this  dextrin  gave 
the  following  numbers : — 


Calculated  for        i 
20C,2HaoO,„.  I 


Found  (Mean). 


0-00-29 
C-180-0 


0-0030 
6221-0 


Consequently  the  value  of  soluble  starch  would  be  five 
times  this,  namely,  its  formula  woulcl  be  5  (Cl2H.HJOly).^„  and 
its  molecule  w-eight  H2,400. 

The  size  of  the  starch  molecule  having  been  as  far 
as  possible  determined  in  this  indirect  way,  the  authors 
turned  their  attention  to  the  dextrins.  It  is  usually  eou- 
sidered  that  these  substances  constitute  a  pol3merie  series, 
and  it  was  endeavoured  to  ajiply  Ilaoult's  method  to  the 
sohitiou  of  this  question.  .V  number  of  the  higher  dextrins 
were  prepared  from  starch  transformations  stopped  at  an 
early  stage  of  hydrolysis,  and  examined.  All  the  results 
obtained  show  tliat  the  freezing  method  affords  no  evidence 
of  there  being  any  difference  in  molecular  size  between  the 
so-called  high  and  low  dextrins,  the  numbers  being,  in  fact, 
almost  identical  with  those  given  above. 

From  a  consideration  of  the  results  obtained  with  soluble 
starch,  and  with  dextrins  of  varying  position  in  the  series, 
the  authors  conclude  that  the  e^■idence  points  to  the  con- 
clusion that  the  dextrins  are  mctanieric,  and  not  polymeric 
compounds,  as  was  suggested  by  0'Snlli\an  in  1879.  They 
therefore  abaudoii  their  former  working  hypothesis  of  the 
hydrolysis  of  starch  by  diastase,  and  now  consider  the 
starch  molecule  to  consist  of  four  complex  aniylin-groups, 
arranged  round  a  fifth  similar  group,  which  constitutes 
a  molecular  nucleus.  When  Indrolysis  takes  place  this 
comi>lex  is  broken  up,  four  amylin-groups  lieing  liberated  ; 
these  are  capable  in  turn  of  undergoing  further  hydrolysis 
into  one  or  more  malto-dextrins,  and  ultimately  into 
maltose,  whilst  the  fifth  ainylin-group,  which  constituted 
the  nucleus  of  the  original  molecule,  resists  the  action  of 
hydrolysing  agents,  and  forms  the  stable  dextrin  of  the 
No.  8  equation. 
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The  authors  therefore  assign  to  each  amylin-<iroup  of  the 
five,  the  formuUi  (Ci.2H.t,jOio)-to  corresponding  to  a  molecular 
weight  of  6,4SO  ;  the  molecule  of  soluble  starch  heing  thus 
represented  by  the  formula  5  (C,iH»„()i(,);j,  which  corresponds 
to  a  moleenhir  weight  of  :i2,400.'— G.  H.il. 


Pentacetyldextrose.     E.  Erwig  and  W.  Koenigs.    Ber.  22, 
1464—1467. 

Up  to  the  present  time  the  only  crystalline  derivatives  of 
grape-sugar  known,  wliieh  prove  the  presence  of  five 
OH-groups  in  the  carbohvdrate  are  aceto-chlorhvdrose, 
C„H;OC1(OC';H:,0),  and  acetonitrose  (OaHjO/'sH^O. 
(OXO.,'),  neitiier  of  which  crystallises  very  readily. 

The  authors  have  succeeded  iu  obtaining  a  peiitacetyl- 
dextrose  by  boiling  pure  grape-sugar  (5  grms.)  for  10 
minutes  with  acetic  anhydride  (20 — 22  ec),  and  a  trace 
of  zinc  chloride  ;  the  3'ield  is  good. 

As  pentacetyldextrose  crystallises  well,  and  can  be  easily 
obtained  in  a  pure  state,  its  formation  can  lie  eniploved  for 
the  iudentificalion  of  grape-sugar. — F.  S.  K. 


The      Inversion      Products     of     Melitose      (^Raffinose'). 
C.  Seheibler  and  H.  Mittelmeier.     Ber.  22,  1678—1686. 

According  to  the  observations  of  different  chemists,  it 
seems  probable  that  melitose  yields  on  inversion  a  mixture 
of  three  glucoses :  galactose,  dextrose,  and  levulose.  The 
inversion  may  take  place  either  in  one  or  two  stages,  as 
shown  bj-  the  following  eijnations  : — 


fi3H3„0,5+2H,0 

Melitose. 


I. 

C,,Hi,0,-,  +  C„H,.,0„  +  C,H,.,0, 
Galactose.      Dextrose.      Levulose, 

II. 


C,sH,.,0,„  +  H,0  =  C,.,H,.,0,,  +  CeH,,0, 
C,.,HooO,i  +  H.0  =  CjHisOe  +  CcH.^Of, 

By  the  action  of  very  dilute  sulphuric  acid,  melitose  is 
split  up  according  to  the  first  equation  under  II.  That  the 
reaction  takes  this  course  was  shown  by  the  fact  that  the 
osazone  prepared  from  the  inversion  products  could  be 
separated  into  two  portions,  one  soluble,  the  other  insoluble 
in  hot  water.  Now,  according  to  E.  Fischer,  the  osazones 
of  the  simple  glucoses  are  all  insoluble  iu  hot  water,  whilst 
the  diglucoses,  such  as  milk  sugar,  yield  an  osazone  soluble 
in  hot  water.  The  glucose  formed  was  levulose.  The  diglneose 
produced  has  apparently  the  composition  of  milk  sugar,  but  a 
closer  examination  proved  it  to  be  a  new  body.  Its  specific 
rotary  power,  as  calculated  from  the  optical  activity  of  the 
products  of  inversion,  is  considerably  higher  than  the  specific 
rotary  power  of  lactose.  Its  osazone  is  a  yellow  powder,  melt- 
ing, when  quickly  heated,  at  176' — 178°C.  Lactosazoue  melts 
at  200"  C.  The  new  osazone  is  fairly  soluble  in  hot  alcohol, 
but  separates  slowly  on  cooling.  It  is  difficultly  soluble  in 
ether,  chloroform,  and  benzene,  easibl}'  soluble  in  warm 
strong  acetic  acid,  forming  a  dark  red  solution.  So  far  the 
authors  have  been  unable  to  obtain  the  new  sugar  in  the 
crystalline  state.  They  propose  to  name  it  "  melibose." 
The  complete  inversion  of  melitose  requires  protracted 
heating  with  sulphuric  acid,  the  solution  becoming  very 
yellow  in  colour,  and  a  small  quantity  of  huniin  substances 
being  separated.  The  mixed  osazones  jirepared  from  the 
products  of  inversion  were  practically  insoluble  in  hot  water, 
and  melted  at  200'' — 201°  C.  (Compare  this  Journal,  1887, 
445.)— H.  T.  P. 


The  Oxidation  of  lihamuose  (^Isodnlcite')  by  J^itric  Acid. 
W.  Will  and  C.  Peters.     Ber.  22,  1697—1704. 

Malin  obtained,  by  the  oxidation  of  rhamnose  with  strong 
nitric  acid,  an  acid  of  the  formula  C,iHjyO,,.  This  result 
is  incompatible  w^lth  the  present  view  of  the  constitution 
of  rhamnose,  which  is  considered  to  be  an  aldehyde  of 
the  formula  CuHijOj  +  HoO.  Tlie  authors  ha\'e,  therefore, 
re-investigated  the  subject,  and  find  that  the  chief  product 


of  the  oxidation  of  rhamnose  by  nitric  acid  is  trihydroxy- 
glutaric  acid.  The  potassium  salt  of  the  acid  was  prepared, 
and  found  to  be  in  every  respect  identical  with  the  potassium 
salt  of  trihydroxyglutaric  acid,  as  described  by  Haushofer. 
The  calcium  salt,C'5HjO;Ca  +  3  H.,0,  is  prepared  b_v  mixing 
a  strong  solution  of  the  potassium  salt  with  calcium  chloride. 
The  barium  compound  is  prepared  in  a  similar  way.  On 
adding  lead  nitrate  to  a  dilute  solution  of  the  potassium  salt, 
a  white  amorphous  preeijjitate  of  the  lead  salt  is  obtained. 
The  silver  compound  obtained  in  a  similar  manner  is  a 
voluminous,  colourless  precipitate,  rapidly  changing  to  the 
crystalline  state.  The  formation  of  this  acid  settles  any 
doubts  as  to  the  constitution  of  rhamnose,  and  proves  it  to 
beCH;,.C'HOH.CHOH.CHOH.CHOH.COH. 

In  a  former  paper  the  authors  described  a  lactone, 
CgHujOs,  obtained  hy  the  action  of  bromine  and  water  on 
rhamnose.  This  body  was  very  similar  to  Kiliani's  meta- 
saecharin.  The  authors  haie  prepared  crystals  of  the 
body,  and  find  it  to  be  totally  different  to  meta-saecharin. 

— H.  T.  P. 


PATENTS. 


Process  and  Apparatus  for  obtaining  Sugar  l^iquor  from 
Sugar  Cane,  oi  for  obtaining  Extracts.  H.  A.  Hughes, 
Rio  Grande,  X.J.,  U  .8.A.  Eng.  Pat.  7131,  April  29, 
1889.     Sd. 

The  main  feature  in  this  invention  is  the  manner  in  which 
sugar  cane,  or  sorghum,  is  subjected  to  the  process  of  diffu- 
sion. In  this  case  the  diffusion  batter}'  consists  of  a  series 
of  shallow  round  cells  placed  iu  an  annular  tank  provided 
with  a  cover,  to  which  the  cells  are  attached,  the  annular 
tank  serving  as  a  steam  or  hot-water  jacket  to  the  cells.  By 
means  of  a  crane  with  horizontal  arms  arranged  round  a 
vertical  shaft  placed  in  the  centre  of  the  battery  system, 
baskets  made  of  perforated  sheet  copper,  and  containing  the 
cane  chips,  are  placed  in  the  cells,  which  contain  water,  in 
rotation,  the  chips  being  exhausted  when  they  leave  the  last 
cell.  When  the  liquor  in  the  first  cell  is  sufficiently  dense 
it  is  drawn  off  and  the  cell  refilled  with  water,  the  process 
being  carried  out  in  the  well  known  systematic  manner.  To 
avoid  the  gradual  removal  of  water  from  the  first  cell,  if  the 
chips  were  introduced  dry,  the  baskets  containing  the  chips 
are  first  dipped  into  another  tank  of  strong  sugar  liquor 
before  being  introduced  into  the  regular  battery  cells. 
Apparatus  is  also  described  for  removing  the  leaves  fr{)ni 
the  canes  and  cutting  and  shredding  the  stalks.  Detailed 
drawings  accompany  the  specification. — W.  M. 


Apparatus  for  Refining  Loaf  Sugar  in  the  Moulds. 
C.  Steffen,  Vienna,  Austria.  "  Eng.  Pat.  8052,  May  14, 
1889.     8rf. 

The  apparatus  consists  of  "  a  series  of  moulds  with  or 
without  sieves  at  their  apex  according  to  the  kind  of  sugar 
used,  that  is  sugar  in  hard  crystallised  form,  or  in  the  form 
of  granular  pulp}'  mass,  an-auged  one  above  the  other  so  as 
to  form  an  air-tight  fitting  column-like  battery,  into  the 
upper  mould  of  which  the  lixiviating  fiuid,  consisting  of  a 
saturated  solution  of  pure  sugar,  is  led,  from  whence  the  saiil 
fluid  descends  through  all  the  moulds  in  the  said  batti'ry, 
and  leaves  the  last  mould  as  an  impure  sv'rnpy  tluid,  the 
moulds  in  the  said  battery  being  exchanged  by  removing 
the  uppermost  mould  containing  perfectly  refined  sugar, 
and  inserting  a  fresh  mould,  charged  with  sugar  to  be  treated, 
at  the  lowermost  end  of  the  battery." 

Compressed  air  is  used  to  force  the  liquor  out  of  the 
uppermost  mould  when  it  has  been  sufficiently  refined. 
Drawings  accompany  the  specification  clearly  showing  the 
mechanical  carrying  out  of  this  process. — W.  M. 
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XYII.-BREWING,  WINES.  SPIRITS.  Etc. 

PATENTS. 

Impioremenis  i;i  the  Reclificalion  of  Almlial.  A.  P. 
Christophc,  Paris,  France.  Knp.  Put.  lli.GI'J.  tieplcniliii-  I , 
1888.     6d. 

PicKviovs  to  ilistilliition  the  spirit  is  troatt'd  in  the  cold  with 
siKlium  iiiiiiil;r.iiii.  "r  with  an  allov  of  sodinni  with  tin.  Irad, 
or  other  suitahlc  metal,  t'aleiuni  hvpoelilorile  (hleaehinj; 
powiler)  is  also  added.  The  operation  is  hest  eondiieted 
us  follows:  The  spirit  is  placed  in  a  larfie  vat  pro\  ided 
with  stirring  apparatus,  anil  diluted  with  water  to  about 
■10  |H'r  cent,  strenjrth.  Hleaehinj  |x>Hcler  is  then  stilled  in 
ut  the  rate  of  1  ■rrm.  per  litre  of  the  diluted  spirit.  .Vfter 
stniidin^  sonic  miuutes  the  sodium  amalpiin  or  alloy  is 
added  in  such  quantity  that  about  1.") — :il)  i;nns.  of  sodimn 
are  present  per  100  litres  of  the  s]iirit.  The  stirrers  shoulil 
he  kept  in  motion  for  half  au  hour  or  more,  .\fter  siuue 
time  the  spirit  is  transferred  to  the  rectifier  and  distilled 
in  the  usual  nuinncr.  It  will  he  foniul  that  the  jrood  spirit 
comes  over  at  an  earlier  sta<;e  than  usual,  and  the  yield  is 
larger  and  better  in  quality. — II.  T.  P. 


A  Process  for  Producing  E.rlracl  of  Hops,  and  for  the 
Preparation  of  a  liererage  or  JJercrar/cs  therewith. 
L.  (jroezingcr,  Stuttg;>rt,  Germany.  Kng.  Pat.  l:i,2!2, 
September  12,  1888.     Grf. 

Thk  resinous  matters  are  first  removed  by  means  of  spirits 
of  wine.  The  extraction  is  earned  on  in  wooden  or  tiuued 
vessels  provided  with  false  bottoms  and  tajis  for  drawing  off 
the  liquor.  The  hops  are  tightly  packed  in  aiul  covered  with 
four  ])arts  of  alcohol  to  one  of  hops.  After  two  days  the 
extract  is  run  off  and  the  hops  pressed.  The  hoi)s  are  next 
boiled  with  water  in  a  copper  boiler.  The  hops  are  itlaced 
on  three  trays  made  of  woven  tin  wire  stretched  over  tin 
hoops.  These  trays  rest  on  projections  insi<Ie  the  boiler  and 
can  be  removed  at  will.  The  pressed  hops  are  shaken  out 
and  placed  between  the  divisions  of  the  boiler  and  boiled 
with  15  parts  of  water  for  every  one  part  of  origiiuil  hops. 
After  half  an  hour  the  extract  is  run  off,  and  the  extraction 
continued  with  a  fresh  portion  of  water,  and  so  on.  Thi' 
decoction  so  made  can  be  clarified  witli  gelatin,  albumi-ii, 
&c.,  in  the  usual  way.  To  make  beer  from  this  extract,  malt- 
sngar  and  colouring  matter  are  added,  and  the  mixture  is 
filtered  and  aerated  with  carbonic  acid  gas.  The  extract 
nuiy  also  t'C  employed  to  improve  fermented  beer  at  any 
stage  of  its  preparation,  l-'or  this  purpo.se  a  stronger  extract 
may  be  made  by  mixing  the  spirit  infusion  with  the  first 
and  second  decoctions,  aiul  taking  only  6 — H  j>arts  of  water 
in  the  preparation  of  these  decoctions. — II.  T.  1'. 


Improvements  relating  to  Apparatus  for  the  Pasteurisa- 
tion of  licer,  Wine  and  other  Liquids.  W.  Kiihn, 
Clermont-Ferrand,  France.  Eng.  Pat.  15,261,  October  2a, 
1888.     llrf. 

The  apparatus  consists  of  a  large  copper  eylimhr  sm- 
roundcd  by  a  sheet  iron  jacket  or  outer  cylinder,  the  whole 
being  arranged  horizontally.  The  ends  of  the  two  cylinders 
can  he  easily  taken  off,  .so  as  to  allow  of  the  a]>paratus 
being  cleaned.  A  large  copper  coil  occupies  the  whole 
length  of  the  inner  cylinder.  One  end  of  the  coil  jiasses 
right  outside  the  apparatus ;  the  other  end  communicates 
with  the  snace  between  the  two  cylinders.  The  apparatus 
is  provided  with  a  pressure  gauge,  two  thermometers,  and 
u  number  of  taps  for  the  entrance  and  exit  of  beer,  gas,  and 
heating  and  cooling  water.  The  whole  is  supported  on  iron 
feet.  The  beer  to  be  pasteurised  is  filtered  and  forced  iiLto 
the  apparatus  at  the  bottom.  When  full,  the  tap  is  closed, 
and  luit  water  is  circulated  through  the  coil  and  jacket. 
When  the  beer  ha.s  been  brought  to  the  desired  temperature 
and   pressure,   it  is  again  rapidly  cooled  by  passing  cold 


incongealnblc  liquid  through  the  coil.  Pure  air  or  carbonic 
acid  gas  is  then  forced  into  the  a|>paratus,  and  the  beer 
transferred  to  sti-rilised  and  heruu'lieally  closed  casks. 
These  cylinilers  may  also  be  combined  in  sets  of  three,  the 
lii|uid  to  be  sterilised  being  heated  in  the  first,  partially 
cooled  in  the  scciuiil,  and  comiiletely  cooled  in  the  third. 
.\ii  arrangement  is  described  in  which  the  coils  are  placed 
vertically.  It  consists  of  three  copper  vessels  super- 
imposed and  provided  with  coils,  casings,  &c.  as  before. 
The  beer  is  heated  in  the  toj)  vessel,  and  passes  through  the 
middle  and  bottom  vessels,  in  which  it  is  cooled.  .V  third 
apparatus  is  described,  by  means  of  whieli  a  continuous  How 
ot  sterilised  beer  may  be  obtained,  without  loss  of  gas.  It 
consists  of  three  vertical  cylinders  with  coils,  &c.,  each 
preceded  by  an  additional  coil.  lictwecn  each  set  of  two 
coils,  and  also  at  the  beginning  aiul  end  of  the  apparatus, 
there  is  a  pump.  Heer  is  forced  continuously  through  the 
apjiaratus.  It  is  sterilised  in  the  first  two  vessels,  and 
cooled  in  its  passage  over  the  second  and  third  set  of  coils. 
No  cscajic  of  c;irbonic  acid  can  take  ]ilace  at  any  stage,  for 
the  ]iump-valves  are  so  arranged  that  wlieii  one  is  open  the 
preceding  and  following  ones  are  closed. — II.  T.  P. 


Apparatus  fur  Supplying  Carlmnic  Acid  Gas  to  Lit/uurs 
in  Casks  or  other  lieccptacles.  H.  Hiirtcr,  Coblenz, 
Germany.     Eng.  Pat.  59 10,  April  G,  1889.     Gd. 

The  apparatus  consists  of  a  wrought-iron  gas  cylinder,  open 
at  one  end,  in  which  a  valve  is  screwed.  A  narrow  passage 
connects  the  reservoir  with  the  valve  chamber.  A  screw 
spindle  passes  through  a  stuffing  box  into  the  valve 
chamber.  The  spindle  terminates  outside  in  a  triangular 
head,  so  that  by  means  of  a  key  it  can  he  screwed  right 
down  on  the  narrow  ojiening  leading  from  the  reservoir, 
closing  it.  The  vahe  cliamber  is  provided  with  a  lateral 
oijcning,  bv  means  of  which  flic  reservoir  is  filled  and 
emptied,  i'o  provide  means  for  fixing  the  apparatus  in 
cask,  the  nut  at  the  top  of  the  valve  chamber  carries  a  tube, 
which  is  screw-threaded  outside.  Having  filled  the  cylinder 
through  the  side  passage,  the  valve  is  screwed  down  and 
protective  caps  screwed  on  the  lateral  opening  and  o'.cr  the 
valve.  The  apparatus  may  be  ke|it  filled  for  an  indefinite 
time.  To  in.sert  the  api)aratns  in  a  barrel,  the  latter  is  pro- 
vided with  a  screw  bung,  having  an  oiiening  closed  by  a 
screw  plug.  The  bung  is  unscrewed,  the  apparatus  screwed 
in  place  of  its  inner  ping,  so  that  the  head  of  the  valve  may 
be  reached  through  the  oiiening  in  the  bung;  the  apparatus 
is  passed  into  the  cask,  and  tlie  outer  bung  now  carrying 
the  apparatus  screwed  fast.  By  turning  the  spindle  from 
the  outside  by  means  of  the  ki'v,  the  gas  will  escape  inside 
thecask.— H."T.  P. 


XVIII.-CHEMISTRY  OP  FOODS,  SANITARY 
CHEMISTRY,  AND  DISINFECTANTS. 

(.4)— CHEMISTRY  OF  FOOD. 

PATENT. 

An  Imprnred  Maiwfacture  of  (^atlle  and  other  Food. 
A.  \V.  Maclhvaine,  Kiiig>ton-on-Hull.  Eng.  Pat.  10,488, 
July  19,  1888.     4(/. 

By  extracting  the  residue  from  the  preparation  of  mustard 
from  mustard  seed,  by  means  of  volatile  solvents  and 
steam,  the  inventor  renders  it  fit  for  admixture  with  cattle 
and  other  food. — E.  J.  !!■ 
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(i9)— SANITARY  CHEMISTBY. 

PATEXT. 

Improvements  in   the  Method  of  applying  Soluble  Disin- 
fectants and  Antiseptics,  and  in  means  therefor.     K.  Le 
'Neve   Foster,    Manchester.      Eng.    Pat.    7602,   May   7, 
1889.     id. 
Soluble  disinfectants  in  a  solid  form,  e.g.,  carbolic,  cresylic 
or  other  tar  acids,  are  enclosed  in  a  cage  of  wire  work  or 
perforated  metallic  sheeting,  such  cage  heiug  either  iloated 
on  the  liquid  to  he  impregnated  or  fixed  at  the  normal  fluid 
level  thereof.— C.  C.  H. 


(C)— UISIXFECTANTS. 

PATENT. 
Improrements  relating  to  the  Utilisation  of  Peat  for 
Antiseptic  and  other  Purposes.  C.  Eutteu,  Grivepree, 
Belgium.  Eng.  Pat.  11,465,  August  8,  1888.  6rf. 
Pe.\t  has  long  been  used  as  a  dressing  for  wounds,  but 
though  it  possesses  surprising  healing  qualities  it  lias  not 
been  largelv  used  on  account  of  its  inconvenient  character. 
The  present  invention  remedies  this  by  producing  a  peat 
wadding.  After  dessieation  the  raw  peat  is  heckled  to 
remove  knots,  then  beaten  and  mixed  with  a  small  quantity 
of  cotton,  hair,  or  wool,  or  other  suitable  material,  to  give 
more  cohesion  to  the  finished  mass  ;  it  is  carded.  Finally, 
it  is  slowly  boiled  in  water,  with  or  without  the  addition  of 
antiseptics",  such  as  corrosive  sublimate,  and  carded  into  a 
uniform  nap  of  wadding;  this  renders  it  soft,  pliable,  and 
absorbent,  without  detracting  from  its  valuable  properties  as 
a  surgical  bandage. — C.  C.  H. 


XIX.-PAPEE,  PASTEBOAED,  Etc. 

Aluminous    Cake:  Its    Composition   and    Use    in    Paper 

Making.  Chemical  Trade  Journal,  5,  1  j^- 
Sulphate  of  alumina  is  extensively  used  in  the  sizing  of 
paper  pulp  in  the  beater  engine.  There  is  a  large  home 
consumption  of  aluminous  cake,  and  also  a  large  export 
trade  between  this  country,  the  Continent,  and  America.  Its 
application  is  confined  to  the  manufacture  of  cheap  printing 
papers.  For  finer  grades  of  paper  it  might  also  be  used 
providing  not  too  much  per  ton  of  paper  were  required  and 
that  it  were  free  from  iron.  Its  mode  of  preparation  is  as 
follows  : — 

The  china  clay  is  first  of  all  calcined  by  being  heated  on 
the  bed  of  a  reverberatory  furnace  until  all  hygroscopic, 
and  practically  the  whole  of  the  combined  water  has  been 
driven  off.  The  calcined  clay  is  now  withdrawn  and  cooled, 
and  consists  esseiitially  of  an  anhydrous  silicate  of  alumina, 
to<'ether  with  other  substances  which,  in  our  particular  case, 
may  be  looked  upon  as  impurities,  namely,  a  small  per- 
centage of  hme,  and  a  little  silicate  of  iron,  a  portion  of 
which,  however,  is  doubtless  dccoraiiosed  during  the  calcining 
operation.  The  calcined  clay  is  then  removed  when  cold, 
and  is  finely  ground  in  a  mill  suitable  for  the  purpose, 
the  ground  "portion  being  riddled  upon  a  very  fine  sieve. 
The  coarse  granules  of  clay,  which  do  not  pass  through 
the  sieve,  return  to  the  mill  and  are  re-grouud,  whilst  the 
sieved  portion  is  used  for  mixing  with  the  oil  of  vitriol. 
This  mixing  of  the  clay  with  the  oil  of  vitriol  is  the  most 
important  operation  in  the  preparation  of  aluminous  cake, 
and  is  generally  carried  out  according  to  exact  measurement 
in  larce  cast-iron  vessels  or  vessels  of  other  material  lined 
with  lead  and  fitted  \\'ith  agitators  with  which  the  mixture 
is  stirred.  The  clay  is  introduced  into  the  "  mixer  "  simul- 
taneously with  the  acid  in  suitable  proportions,  the  acid  being 
of  suitable  strength.  A  very  violent  reaction  takes  place, 
in  which  the  sulphuric  acid  splits  up  the  silicate  of  alumina 


(clay),  liberating  the  silica,  and  combining  with  the  ahmiina 
to  form  sulphate  of  alumina.  Any  lime,  and  indeed  the 
greater  part  of  the  silicate  of  iron,  also  oxide  of  iron,  which 
are  present  in  the  calcined  clay,  are  also  acted  upon, 
forming  soluble  salts,  which,  as  a  matter  of  fact,  constitute 
the  impurities  of  aluminous  cake.  After  the  violent  action 
has  subsided,  and  the  thick  putty-like  mass  begins  to  get 
stiffer,  the  charge  of  clay  and  acid  is  dropped  through  a 
door  in  the  bottom  of  the  mixer  into  a  large  iron  waggon 
with  moveable  sides,  where  it  is  kept  warm  and  allowed  to 
remain  for  twelve  or  more  hours  to  enable  the  chemical 
action  to  cease.  After  the  lapse  of  this  time  the  moveable 
sides  of  the  iron  waggon  are  removed,  and  the  mass  of 
aluminous  cake,  which  is  still  hot  and  comparatively  soft, 
is  loosened,  and  by  means  of  a  screw  worked  automatically 
with  suitable  machinery,  is  pushed  forward  about  half  an 
inch  at  a  time  underneath  the  knife  of  a  huge  guillotine, 
which  cuts  the  face  of  the  block  in  a  vertical  direction  as 
the  knife  descends,  the  aluminous  cake  falling  in  fragments 
into  a  waggon  placed  immediately  underneath.  The  cut 
cake  is  then  stored  in  heaps  until  it  appears  dry,  or  until 
all  further  possibility  of  the  acid  acting  upon  the  clay  has 
ended.  In  this  state  it  is  placed  in  bags  and  sold  to  the 
paper  makers.  It  composition  is  fairly  regular,  and  may 
be  represented  by  the  following  analyses  of  the  English- 
made  article : — 

A.NALYSES    OF    Al.VMIXOLS    CaKE. 


"A." 

"  B." 

Per  Cent. 
41-80 

•81 

•45 

24-90 
32-01 

Per  Cent. 
39-40 

2-65 

•60 

Silica,  undecom posed  clay,  &c.,  or  sub- 

20^48 

■\V'ater,  lime,  magnesia,  loss,  &c 

3«-97 

100 -00            100  00 

The  quality  of  "  A  "  is  superior  to  that  of  "  B,"  because 
it  contains  considerably  more  sulphate  of  alumina,  less  free 
sulphuric  acid  and  sulphate  of  peroxide  of  iron,  and  more 
insoluble  matter.  The  amount  of  free  acid  in  "  B "  is 
very  high  and  is  really  unusual.  Where  it  contains  this 
ingredient  in  such  quantity  the  aluminous  cake  is  some- 
what soft  and  appears  damp  and  dull  in  colour. 

Aluminous  cakes  seldom  contain  much  sulphate  of  lime, 
and  if  thev  do,  this  impurity  does  not  affect  their  applica- 
bility in  the  manufacture  of  paper.  Nor,  indeed,  does 
the  presence  of  -.i  small  quantity  of  free  acid  such  as  that 
contained  in  "  A,"  because  it  can  always  be  neutralised  by 
the  soda  contained  in  the  resin  size  used  along  with 
aluminous  cake  in  the  process  of  sizing  paper  pulp. 
Excepting  dirt,  the  sulphate  of  peroxide  of  iron  (ferric 
sulphate)  is  the  only  impurity  which  the  cake  usually 
contains,  and  it  is  this  towards  which  the  paper  nutker 
has  such  an  objection.  As  a  matter  of  fact,  however,  the 
purposes  for  which  aluminous  cake  is  used  are  such  asnot 
in  most  cases  to  be  influenced  by  the  presence  of  a  small 
quantity  of  sulphate  of  iron  like  that  which  exists  in  ordinary 
aluminous  cake.  The  iron  salt  will,  of  course,  have  a 
telling  effect  upon  the  finished  paper,  should  it  be  present 
in  abnormal  quantity,  say  to  the  extent  of  four  or  five  per 
cent.,  but  as  a  general  rule  it  docs  not  contain  anything 
like  this  quantity.  The  amount  of  anhydrous  sulphate  of 
alumina  which  it  usually  contains  is  from  40  to  42  per 
cent,  (equal  to  from  11-93  to  13 -o2  per  cent,  of  alumina 
(AlaOj)).  This  sulphate  is  the  real  sizing  material,  and 
that  for  which  the  cake  is  used,  and  in  practice  its  per- 
centage amount  should  always  be  regular  or  within  certain 
limits. 

The  distinguishing  feature  of  aluminous  cake  when 
compared  with  other  aluminous  compouuds  used  by  paper 
makers  for  sizing,  lies  in  the  fact  that  it  always  contains 
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a  ei'rtiiin  porcciitnge  of  silica  niul  umlocomposed  clay  which 
lire  insoluble  in  water,  but  serve  as  loadinj;  material  wln'n 
it  is  added  in  the  crude  solid  slate  to  the  imlp  in  the  beater 
enjjine.  In  the  nutnufaeture  of  coniinon  news-  and  cheap 
printiufj-papers,  when  loadin<;  substances  are  used,  tliis 
iust>lublc  matter  in  the  aluminous  cake  rt'niains  with  llu' 
fibre,  and  appears  in  the  linished  sheet  of  paper,  repix'sentinjr 
so  much  ash. 

Ity  virtue  of  this  fact,  the  insoluble  matter  possesses  a 
value  t>f  its  own,  c<MTespondin;;  to  its  tuiuivalcnt  iti  weii;ht 
ancl  the  value  of  chimi  clay,  which,  as  is  well  known,  is  tlie 
most  commonly  used  loadin«j  material  in  the  paper  trade. 

Aluminous   cakes   should  1k'   free   from   prit   and   dirt  of 

any  kind,  and   it  is   usually  addeil  directly  to  the   pulji   in 

the  beater  engine,  no  care  on  the   part  of  the  jiajier  maker 

beiti;;   taken   to  free    it    fi'om  these    impurities    betore   use. 

Thi'  insoluble  matter  consists  of  varyin;;  quanlilies  of  silica 

and    undecomposed   clay.     Although   these   are    in    a    fine 

state  of  division,  they  do  not   possess  the  sunie  properties 

as  china  day.     Xeither  of  then>  feel  so  soft  or  soapy  when 

rubbed  between  the  fin^'ers.     The  silica  is  in  a  state  of  very 

tine   powder,  but   ne\'ei*theless  docs  not   jjosscss  the   power 

of  eonnnunicatini;  that  body  and  surface  fretpiently  retjuired 

in  tinished   jiapcr,  and   any  lack  of  surface  on   i)ai>ers  sized 

with  alumlnoits  cake    is    \ei'\'  likely  due   to   the    presence  of 

this   injircdient.     The  reiiuirements  of  the  printer  demand 

that  paiK'r,  when   used  on  the  high-speed  printing  machines 

of  the  present  ilay,  will   not  yield  any  (lust,  and  as  if  is 

difficult   to   lix   silica   within   file   fibre  when  in   a  very  fine 

state  of  division  on  soft   size  paper,  especially  when  starch 

cannot    be  or  is  not   used,  the   jirobability  is  that  this  silica, 

and  indeed  the  undecomposed  clay  as  well,  is  thrown  off  on 

unwinding   the  reel  as  it   enters  the   printing  nuudiine  and 

causes  the  trouble  referred  to,  besides  stopping  up  tlie  t^'pe. 

A   conmion   basis  of  comparison   of  the  amounts  of  ferric 

sulphate   in   aluminous   cakes    offered   in   the    market,    is 

generally   ado|)tcd.     If  the  amount  of  sulphate  of  iron  be 

calculated  on  100  parts  of  anhyilrons  sulphate  of  alumina  in 

each  of   the  analyses  of  the  foregoing  samjiles,  the  rclativi' 

quantities  of   inui  salt  arc  strictly  comparable.     Anliydrons 

sulphate  of  ahuuina  is  really  the  useful   ingredient  to  p;i]ier 

nnikers   in   the  ahnninous    eaki-s   they  buy,    and    hence    to 

compare  otie   sample  with  another,  all  impunties  should  be 

calculated  on,  say,  100  parts  of  sulphate  of  alumina.     In 

the  case  of  the   impurity,  viz.,  ferric  suljihate,  in  analysis 

"  A  "  we  have  thus,  ro'i;  parts,  and   in  "  15  "  1  269  parts 

on  100  of  aidiydrous  sulphate   of  ahimina.     This  example 

may  be  extended  of  course  to  comparison  with  the   other 

impurities. — \V.  S. 


PATENTS. 


lileachiiig  Pnper  Pulp  hij  ElectrUittj.     K.  H.  M.  .Vndiiull, 

Bri.xton.  Kng.  Pat.  HlGl,  .June  4,  1888.  G;/. 
This  jirocess  relates  to  the  bleaching  of  paper  pul]i,  &c.  h\ 
means  of  an  electrolysed  solution  of  connnon  salt  or  sea 
water.  The  inventor  claims  in  addition:  The  constructioTi 
of  anodes  and  cathodes  by  fusing,  casting,  reducing,  and 
peroxidising  chloride  of  lead  alone  (for  cathodes)  and  in 
combination  with  other  nietalliu  salts,  such  as  chloride  of 
manganese  (for  anodes)  ;  the  use  of  an  alternating  current  : 
the  treatment  of  paper  ]iulp  in  hleacliing  tanks  where  the 
electrolyte,  raised  to  its  i)roper  degree  of  bleaching  power 
by  file  .action  of  oxygi'U  or  ozone  in  its  luiscent  slate,  in 
combination  with  chlorine  and  hydrogen,  circulates  and  is 
maintained  at  the  reipiired  chloromelric  staudanl  by  the 
influx  of  freshly  electrolysed  solution  to  replace  the  corre- 
sponding quantity  of  exhausted  electrolyte  which  flows  out 
of  the  tank  by  a  pipe,  and  also  of  a  large  peroxidiscd  anode 
and  a  spongy  lead  or  carbon  catho<le  tluough  which  an 
electric  current  passes.  He  also  claims  the  whole  jirocess 
for  bleaching  jKiper  pulp  by  the  action  of  hypochlorite  of 
sodium  electrolytieally  generated  by  means  of  jilates  made 
of  a  cheap  conductive  material  not  easily  attacked  and 
corroded  by  chlorine  or  oxygen,  such  as  wood  charcoal, 
either  for  both  cathode  and  anode,  but  specifically  for 
anode,  in  the  electrolytic  lank  where  chlorine  is  generated 


and  combines  with  liydrogen  and  oxygen  in  a  more  or  less 
active  state.  It  is  advisable  to  heat  the  licpiid  to  be 
clcctrolvsed  to  6(f  C— K.  .).  li. 


/iiipmreiiiciils    In    Mdrliiiii-ri/  <ir    ApjKiniliix  Jiir    Ciniliii^ 

I'npir  III-  other  I-'iiliric  in'lh  Glue,  Cum,  Vusle,  or  other 

I'luiil  nr  Simi-Jliiid   Motrritil.     G.  J.  Feldon,    l.ambcth. 

Kng.  Pat.  18,066,  December  11,  1888.     »d. 

A  (VLIXDKK  is  fixed  upon  a  shaft  mounted  so  as  to  revolve 

in  a  bath  of   Ihe  coating  material,  so   that  the  underside  of 

the  periphery  of  Ihe  cylinder  is  immersed  in  the  bath.     The 

fibre  to  he  coated  is  drawji  across  the  cylinder  from  between 

nipping  rollers  covered  with  india-rubber. — E.  J.  H. 


XX.-FINE  CHEMICALS,  ALKALOIDS. 
ESSENCES  AND  EXTKACTS. 

Myrtlr    Oil   and    Mi/rlol.     K.    .Jalnis.     Arch,  der   I'liaiin. 

27  [;i].  ni. 

This  oil  as  used  medicinally  begins  to  boil  at  IGO'  and 
ahoni  811  per  ciMit.  distilled  over  U]i  to  24if  C.  The  residue 
consisted  of  higli-boiling  terpenes  ]>arlly  resinised  aiul 
]iarlly  polymerised.  Froni  the  portion  boiling  between  160'^ 
to  240'  C,  by  repeated  fractional  distilhilion  the  following 
constituents  were  separated  : — 

A  Terpene,  C^^ll^^,  boiling  between  158'  and  160°,  and 
having  a  specific  rotation  [a]„  =  +36-8'.  Its  properties 
led  the  author  to  believe  it  to  be  right-handed  Pincne. 

Ciiieol,  C',„^|gO,  which  purified  by  Wallach's  method, 
boiled  constantly  at  176°. 

A  ("amphor,  probably  of  the  formula  C',||H,50,  in  small 
(luantity,  boiling  at  1>.)5'  to  200"  C.  The  therapeutic  ^■alue 
of  the  MyrtleOil  is  to  be  traced  to  the  amount  of  cineol 
present  in  it,  the  latter  substance  being  identical  with 
cajepntol  and  eucalyptol. — W.  .S. 


Some -Xrw  C^ompouuds  of  the  (Jiiiiiiiie  Allioloids.    J.Hesse. 
Pharu'i.  Zeit.  188',),  I'.ll. 

TiiK  comjiound  of  phenol  with  some  salts  of  the  quinine 
alkaloids  of  left-handed  iicdarisation  have  long  been  known 
and  are  nuich  used  as  febrifuges,  as  e.i/.,  ([uinine  phenol 
sulphate,  ((•,„H.^,NV)..0.:S():,.(V,H„()  +  2  lU).  The  author 
has  recently  prepared  a  new  compound  of  phenol  willi 
quinine  bisnlphate.  If  carbolic  acid  be  aildcd  in  equivalent 
proportion  to  a  hot  aqueous  sohilion  of  quinine  bisulpbale, 
on  cooling  at  first  an  oily  mass  sc])arati's  out,  above  which 
delicate  white  needles  are  gracUnillv  formed,  of  the  compo- 
sition C.:„U.,,X.,()„.S()^.C„H„0  +  :")  H.O.  This  compound 
is  \ery  unstable.  If  it  be  dissolved  in  hot  water,  on  cooling 
the  first-named  normal  salt  crystallises  out.  Quite  in 
accr)rdaiicc  with  this  is  the  behaviour  of  the  acid  (Quinine 
resoreinol  suli)hale,  the  acid  C^juinine  ipiinol  sul|)liale,  the 
acid  (.Quinine  i>yrogallol  sulphate,  and  the  acid  Cinchonidinc 
pyrogallol  sulphate,  for  one  and  all  they  separate  out  the 
normal  salts  when  the  attempt  is  made  to  recrystallise  them 
from  hot  water.  The  author  furtlu^r  prepared  and  describes 
the  normal  (Quinine  orcinol  suliihalc.  Quinine  catechol 
sulphate,  Cinchonidinc  quiuol  sulidnile,  as  well  as  the 
(Juininc  resoreinol.  Quinine  catecliol,  and  CJuinine  pyrogallol 
hydroi-blorides.  They  are  b.-aiilifidly  eryslallised  com- 
pounils  and  some  of  them  excellcnl  ribiifiiires. — W.  S. 
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Mercury  Jienzoate.     E.  Lieventhal.     Pharm.  Zcit.    Russl. 

28,  310. 
(>.\K  hiiiidruil  and  twentv-five  parts  of  mei'curic  oxide  are 
dissolvfd  in  250  parts  of  uitric  acid  (1"20  sp.  pr.),  the 
solution  diluted  with  4,000  parts  of  water  and  filtered  ;  to 
this  a  solutiou  of  1S8  ]iarts  of  sodium  benzoate  in  4,000 
parts  of  water  is  gradiudly  added  with  af;itation.  The 
vtihiminons  precipitate  of  mercuric  benzoate  obtained,  after 
washiii};',  pressing  and  dr3-ing,  forms  a  light,  white  powder, 
soluble  with  dirticulty  in  ether,  alcohol,  chloroform  and 
water.— 0.  H. 


Macassar  Oil.     L.  v.  Itallic.     Apoth.  Zcit.  1889,  4,  506. 

Schleichera  trijuga  is  one  of  the  Sapiiidacex  and  bears 
red-brown  seeds  averaging  0- ■')  grm.  in  weight;  these  con- 
tain about  36  per  cent,  of  a  buttery  fat  which  is  "  Macassar 
oil."  It  has  a  specific  gravity  of  '924  at  15'  C,  melts  at 
28'  C,  has  an  iodine  number  of  53,  a  saponification 
equivalent  of  219  (1  grm.  requires  230  mgin.  of  pota.sh  for 
saponification),  contains  91  per  cent,  of  insoluble  fatty  acids 
and  6' 3  per  cent,  of  glycerol.  The  fatty  acids  present 
include  acetic,  but^'ric,  laurie,  arachidic  and  oleic  acids. 

— B.  B. 


Macassar  Oil.     K.  Thiimmel.     Apoth.  Zcit.  1889,  4,  518. 

A  SAMPLE  examined  by  the  author  had  a  melting  point  of 
21' — 22°  C.  instead  of  28°  C.  given  by  Itallie  (see  preceding 
abstract).  The  presence  of  hydrocyanic  acid  was  detected 
and  0-047  per  cent,  obtained  by  steam  di.stillation.  Benz- 
aldehyde  was  recognised  in  the  distillate  by  its  transformation 
into  benzoic  acid  by  the  action  of  potassium  permanganate. 
These  substances  might  have  owed  their  origin  to  sophisti- 
cation with  bitter  almond  oil ;  an  examination  of  the  seeds 
would  settle  this  point. — B.  B. 


Compounds  nf  Mcraai/  irilh  Phennls.     K.Merck.     Apoth. 

Zcit.  1889,4,  Col. 
Mercunj  phenate,  Hi/drargi/rum  pheut/licuui,  is  obtained 
by  precipitating  corrosi\'e  sublimate  with  sodium  phenate. 
According  to  the  conditions  of  precipitation  a  more  or  less 
basic  salt  is  obtained  which  is  useil  for  injections  in  the 
treatment  of  syphilis. 

Mercuri/  thijmijlale  is  obtained  by  precipitating  mercuric 
nitrate  with  sodium  thymylatc  and  forms  a  greeuish-violet 
urecipitate  of  the  formula  C,|,H,.3HgOH. — E.  E.  B. 


Distilled  Perfumes  and  Essential  Oils.     Keport  by  Consul 

ilason," United  States  Consulate,  Marseilles,  6"o2. 
The  process  of  distillation  varies  but  slightly  for  all  varieties 
of  lavender,  and  the  same  apparatus  is  often  used  succes- 
sively for  each  kind  of  plant  as  its  season  of  flowering  and 
harvest  arrives.  The  necessary  machinery  includes  as  its 
piincipal  feature  a  copper  alembic,  usually  about  6  ft.  in 
height  by  4  in.  diameter,  the  beak  of  which  is  can-ied  over 
and  terminates  in  a  spiral  coil  immersed  in  cold  water. 
Each  alembic  has,  near  the  top,  an  opening  closed  by  a 
man-head,  secured  by  bolts  as  in  ordinary  steam  machinery'. 
Through  this  opening  the  mass  of  fresli  plants  is  ]iacked 
into  the  interior  until  it  is  completely  filled.  Near  the 
bottom  of  the  alembic  another  similar  opening  is  provided 
through  which  the  spent  material  may  he  withdrawn  with 
a  pronged  hook  like  a  manure  fork  with  cur\-ed  tines. 
The  bottom  is  covered  with  ii  perforated  copper  diaphragm, 
under  which  lies  a  flat  coil  of  pipe,  likewise  perforated, 
through  which  steam  is  introd\iced  from  a  boiler  in  which  a 
pressure  of  from  5  to  7  atmospheres  is  maintained.  The 
alembic  being  thus  charged  with  raw  material — either 
freshly  gathered  or  dry — and  the  man-heads  closed,  the 
steam"  is  turned  on  and  forces  its  way  upward  through  the 
mass,  absorbing  and  carrying  the  perfume  over  into  the 
submerged  coil,  where  the  oil  condenses  and  trickles  out 
with   the  distilled  water,  upon  which  it  floats  by  reason  of 


lighter  gravity.  In  about  three  hours  the  pei-fume  is 
exhaustefl,  when  the  alembic  is  emptied  and  recharged. 
Three  hundred  pounds  of  dried  la\ender  plants,  or  220  lb. 
of  Aspic,  are  required  to  produce  1  lb.  of  essential  oil. 

There  are  two  species  of  the  absinthe  plant — the  large 
and  small — which  are  used  respectively  in  the  manufacture 
of  absinthe  licjueurs  and  vermouth.  In  manufacturing  the 
liqueur  the  upper  leaves  and  twigs  of  the  plant  are  macerated 
with  hyssop,  calamus,  citrouelle,  anise,  fennel,  diadiane,  and 
other  vegetable  substances.  The  decoction  thus  obtained  is 
distilled,  and  the  product  treated  with  alcohol,  sugar,  and 
various  colouring  matters. — .\.  .J.  S. 


Report   on    New    Drugs    and    Fine    Chemicals.     Merck's 
Bull.     2  [6]. 

Chromic  Acid.  —  This  acid  has  been  known  as  an 
escharotic  in  the  nasal,  aud  pharyngeal  cavities  as  far  back 
as  1885.  Danger  had  hitherto  been  found  in  the  vise  of  this 
stringent  means  of  topical  causticisation,  of  cauterising  the 
adjacent  healthy  parts.  This  danger  has  been  traced  to  the 
usual  presence  of  sulphuric  acid  in  the  preparations  offered. 
This  sulphuric  acid  makes  the  chromic  acid  (anhydride) 
deliquescent  aud  causes  it  therefore  to  run  upon  adjacent 
parts  and  so  spread  the  action  too  far.  If  but  traces  of 
sulphuric  acid  are  present  the  action  may  be  injurious, 
and  hence  the  Prussian  War  Department  ordains  that  only 
chemically  pure  chromic  acid  may  be  used  in  the  treatment 
of  foot-sweat  among  the  troops. 

Pyrodine  or  Aceti/l-phenyl-hydrazine. — Guttmann's  re- 
searches (Berliner  Med.  Ges.  May  1,  1889)  fully  confirm 
the  results  of  Dreschfeld  of  Manchester. 

Antisepsine  {Bromiuafed  Antifehrine  or  Parahromo- 
phenyl  Acetamide),  C,jH4(Br)XH.COCH3,  is  devoid  of  smell 
or  taste.  It  cry.stallises  in  small,  pearly  prisms,  melting  at 
164'5°C.  It  is  insoluble  in  cold,  with  difficulty  in  hot 
water,  only  slightly  in  glj'cerol,  but  easily  in  alcohol  or 
ether.  A  one  per  cent,  alcoholic  solution  ma_v  be  treated 
with  twice  its  volume  of  water  or  thrice  its  volume  of 
glycerol,  without  turbidity  ensuing. 

E.ralyine  (^Melhi/lphenylacclamide  or  Methi/lated  Anti- 
fehrine), Cf,H5N(CH3)CO.CHj.— It  appears  in' the  form  of 
white  plates  or  fine  white  needles,  melting  at  101°  C 
Compare  this  Journal,  1889,  412  and  567. 

Methacetinc  (^O.rymethylated  Antifehrine  or  Para-ace- 
tanisidine)  C'„H4((JCH3)NH.COCH:|.' 

As  might  have  been  suspected,  from  its  chemical  consti- 
tution, so  analogous  to  that  of  Phenacetiue,  it  appears  that 
Methacetinc  has  developed  physiological  properties  quite 
similar  to  those  of  the  former  substance.  Its  action  is 
antithermic,  without  untoward  accessory  symptoms,  though 
frequently,  according  to  Mahnert,  heavy  perspirations 
ensued.  The  antisei)tic  properties  of  Methacetiiie  are 
proved  by  the  fact  that  a  1  per  cent,  solution  arrests  the 
decomposition  of  milk,  and  prevents  the  ammoniacal  fer- 
mentation of  urine. 

Chloral  Vrethane,  CC1.,.CH(()H)XH.C(:).0C2H5  is 
obtained  by  the  union  of  1  mol.  of  chloral  (not  the  hydrate) 
to  1  mol.  of  urethane,  thus  : — 

CCI3.COH,  HoN.CO.OCjHs  = 
Chloral.  Urethane. 

CCl3.CH(()H).NH.CO.OC2Hs 

Cliloral-urethane. 

It  is  a  crystalline  mass,  insoluble  in  cold  water,  and  decom- 
posed by  boiling  water  into  its  two  components.  Alcohol 
and  ether  dissolve  it  readily,  and  water  separates  it  from 
these  solutions.  Its  melting  point  is  about  103°  C. ;  it 
attains  this  point  only,  however,  after  partially  decomposing 
from  100°  C  upwards.  Cldoral-urethanc  was  first  investi- 
gated as  to  its  therapeutic  properties  by  Hiibner  and  Sticker 
QDeutsch  med.  Wochcntsch  1886  [14],  236),  aud  compared 
with  ethylidene-urethanc  and  methylic-urethane.  The  last 
two  compounds  were  found  to  be  entirely  inert  in  doses  of  1 
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to  4  grms.,  whilst  clilonil-uri'tliiine  produced  hypnotic  eflfccts 
like  I'thylic-uivthant',  iillhoiigh  in  »  less  eertiiiii  itiid  per- 
sistent degree.  Mairot  and  L'onibeniule  {^fotitpfilit'r  iiu'd. 
18S6,  149)  ooneluded  that  the  toxic  effect  oiitweijjlied  the 
hypnotic  in  prominence  and  importance  of  symptoms.  The 
sleep  induced  was  always  uttended  with  paralysis  of  the 
hinder  parts  in  the  ease  of  animals. 

Nicotine  /iilarliale {.\e\d  tartrate). — The  manufacturing 
method  for  prcpariuf;  this  salt  was  invented  by  Dr.  Drescr, 
of  Strasbur^.  It  is  a  beautifully  crystalline  sulistance,  and 
perfectly  stable.  whiNt  t>n  the  otbei-  hand  all  tin-  remaining 
known  simple  >alts  of  nicotine  arc  very  clilliiult  to  crystal- 
lise, anil  hence  llu'  strengths  of  their  solutions  beeonu' 
variable  and  unreliable.  Also  the  solutions  of  the  free 
alkaloid  have  the  teudcney  to  resinify,  thicken,  and  darken. 
and  to  become  theiapcutically  unavailable.  The  Hihiiiriilr 
(Divser)  crystallises  in  line  white  Infts  of  nccillcs,  anil  is 
very  readily  soluble  in  water.  Its  composition,  on  analysis, 
shows  the  proportions  (^,„HitX..  (nicotine)  =  :i'i',');l  per 
cent.;  2  (C,HjOr,)  tartaric  acid  =  nO'.'il  per  cent.,  and 
2  HnO  =  7":14  per  cent.  The  physiological  experiments 
(^^rcAiV.  der  Pharm.  1889.  2G9)  showed  that  the  well- 
known  specific  effects  of  the  pure  alkaloid  are  all  produced 
likewise  by  this  salt,  and  in  like  degree. — \V.  S. 


Synthesis   of  Active   Coniine.     A.   Ladeuburg.      Her.   22, 
1403—1405. 

ScHORLEMMER  ("  Kise  and  Development  of  Organic  Che- 
mistry") has  stated  that  the  complete  .synthesis  of  active 
coniine  has  not  yet  been  accomplished,  but  the  autlair  has 
previously  shown  that  the  alkaloid  in  qucsticui  can  be 
obtained  from  its  elements. 

Acetic  acid  can  be  prepared  synthetically,  and  from  it 
acetone,  isopropyl  alcohol,  and  glycerin  can  be  successively 
obtained.  Glycerin  can  be  converted  first  into  bromallyl, 
and  then  into  trimethylenc  bromide,  aiul  from  the  latter 
piperidine  and  tinally  pyridine  can  be  ]iroduced.  a-I'icolinc 
can  be  obtained  from  pyridine  (Ladcubnrg  and  Langc, 
Ann.  247,  5),  and  can  be  converted  into  coniine  (Ladenburg, 
Ann.  247,  80).     (This  Journal,  1887,  224.) 

The  dextro-tartaric  acid,  which  is  necessary  to  the  pro- 
duction of  the  active  base,  can  also  be  prepared  from  its 
elements.— F.  S.  K. 


Acetyl  Derivatives  of  Quinic  Arid.     E.  Erwig  and 
W.  Koenigs.     Ber.  22,  1457—1464. 

Triacetylquinide — 

/  O  \ 
(OC,H30)3.C6H,<  > 

is  obtaineil  when  quinic  acid  (10  gims.)  is  boiled  with  acetic 
anhydi-ide  (70  ec).  After  distilling  most  of  the  acetic  an- 
hydride and  acetic  acid  the  residue  is  repeatedly  c\aporaled 
with  absolute  alcohol  on  the  water-bath,  washed  with  cold 
ether  to  remove  resinous  impurities,  and  rccrystalli.sed  several 
times  from  boiling  alcohol  with  addition  of  animal  charcoal. 
The  yield  of  pure  substance  is  8gT'ms.  Triafctvliniiiiide  melts 
at  132^,  is  almost  iiisoIul)le  in  ccilil  dilute  sodium  ear-boiiate 
and  only  sparingly  soluble  in  cold  water  and  cold  aK'oliol, 
bnt  readily  in  the  boiling  solvents.  The  conversion  of  (piiiiic 
acid  into  the  crystalline  and  easily-puriticd  triacetyhpiinide 
can  be  employed  as  a  most  characteristic  reaction  for  the 
identification  of  small  quantities  of  the  acid. 

^\^^en  triacetylquinide  or  quinic  acid  is  heated  with  acetic 
aidiydride  at  240^'  an  isomeric  triacetyhpiinidc  (isotriacetyl- 
qninide)  melting  at  139'  is  formed.  The  yield  of  pun- 
.substance,  isolated  as  described  above,  is  50  per  cent,  of  tin- 
quinic  acid  em|iloycd.  Isotriacetylquinide  is  almost  insoluble 
in  colli  dilute  sodium  carbonate,  and  is  similar  to  triacetyl- 
quinide in  its  behaviour  towards  solvents. 

When  quinic  acid  is  boiled  with  acetic  anhydride  anil 
Kodium  acetate  the  principal  product  is  the  Iriacetyl 
derivative,  melting  at  132  ,  but  when  u  small  quantity  (if 
anhydrous  zinc  chloride  is  employed  instead  of  soilinni 
acetate,  tctracetylquinic  acid  is  formed  in  almost  theoretical- 
quantities. 


Tetracelylqiiltiie  Acid,  ((XVH3())j.Cr,HpCOOH, melts  at 
about  130" — 136°,  and  is  readily  soluble  ui  hot  water  and 
sodium  carbonate,  but  only  sparingly  in  carbon  bisulphide, 
and  almost  insoluble  in  light  petroleum. 

When  quinic  acid  is  healed  with  acetic  anhydride  at  170' 
a  mixtui-e  of  triacetylquinide  and  tctracetylquinic  acid  is 
obtained. 

The  two  triacetylipiinides  are  probably  y-  or  S-lactones  of 
quinic  acid,  l^uiiiic  acid  seems  to  contain  two  ( )ll-groTi])s 
in  the  y-  and  S-position  to  the  caiboxyl-group  for,  when  an 
.iqucons  .solution  is  evaporated  with  bromine,  protocatechuie 
acid  is  formed.  The  fornuition  of  mcla-chlorobenzoic  chloride 
by  heating  quinic  acid  with  phosphorus  penlachloride  also 
indicates  the  i)resence  of  a  y-OH-group.  A  third  OH- 
gniup  seems  to  be  in  the  a-position,  as  qniiiie  acid,  like  other 
o-liydroxycarboxylic  aciils. evolves  carbonic  oxide  and  yields 
liydroquinonedisulphoiiic  acid  when  treated  witli  ciuicentrated 
sulphuric  acid. — F.  S.  I\. 


J.iipachoic  Acid  and  its  Deiivalives.     S.  C.  Hooker  and 

W.  H.  Greene,  lier.  22.  1723—1727. 
Thk  authors  have  obtained  lapachoic  acid  from  a  South 
.Vfrican  wood  called  Hethnhana.  The  substance  is  identical 
with  that  got  by  .Siewert  fiom  the  lapacho-wood  of  South 
America  and  examined  by  Paterno,  Amongst  the  deri- 
vatives of  lapachoic  acid  obtained  by  the  latter  is  a  body 
formed  by  the  action  of  concentrated  sulphuric  acid,  which 
crystallises  in  red  needles,  and  to  which  the  name  lapachon 
was  given.  I'aterno  assigned  the  formula  fV-.H,,!).,  to  the 
acid,  regarding  it  as  hydroxyamjiene  naphthoquinone — 

MX 
C,oHJ  CH  iCH.CsH, 
I  OH. 

and  looked  upon  lapachon  as  consisting  of  two  molecules 
(if  the  acid  united  liy  tlie  oxygen  atoms  of  the  ketone 
groups,  and  as  having  the  formula  C'jiiH.^gOn.  The  authors 
have  examined  this  latter  body  fiu-ther  and  find  that  it 
possesses  all  the  characteristic  properties  of  a  quinone ;  also 
its  molecular  formula  as  determined  by  Raoult's  method  is 
t'lsHijOj,  and  not  the  double  of  this.  To  accoimt  for  this 
change  it  is  assumed  that  lapachoic  acid  when  treated  with 
strong  acid  first  takes  up  a  molecule  of  water  to  form  an 
intermediate  compound,  which  is  then  acted  upon  by  the 
acid  with  the  elimination  of  water  and  the  formation  of 
lapachon,  which  is  regarded  as  a  derivative  of  naphtho- 
furfuran.  The  following  equation  expresses  the  change, 
using  Paterno's  formula  for  tlie  acid  : — 


1. 


O, 


C,oH4<^CH:CH.C3H,  +  H,0  = 
'OH 


CohJch, 

[OH 


CH.OH.CH, 


H.vdrox,vli.vdroliipachoic  acid. 
II. 

C,oH4-^  CH„.CH.OH.C,H,  = 
[OH" 

C,„H,-^  CH.,.CH.C.,U,  +  HjO 
L     1/ 
O 

Lapachon. 

Lapachon  is  luit  affected  by  trealnunt  with  alkalis  or 
with  alkaline  carbonates  in  the  cold,  bnt  it  dissolves  in  the 
former  on  heating,  and  from  this  solution  acetic  acid 
separates  a  red  oil  which  solidifies  to  a  yellow  crystalline 
mass  melting  at  125"  ('.  when  ])Ure,  and  which  gave  on 
analysis  numbers  agreeing  with  the  fornndu  C'|-,H|,.(),.  This 
is  regarded  as  liydnixyliydnilapachciic  acid,  the  intermediate 
product  in  the  above  reaction.  The  barium  and  silver  salts 
of  this  acid  are  characteristic. 

Other  derivatives  of  lapachoic  acid  obtained  by  Paterno 
arc  regarded  as  derived  from  uaphtho-furfman. — C.  A.  K. 
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Pseudo-ephedrine.    A.  Ladenburg  and  C.  Oelschlagel. 
Ber.  22,  1823—1827. 

Nagai  extracted  an  alkaloid  Ephedrine  from  the  plant 
Ephedra  vulgaris,  the  physiological  properties  of  which 
have  been  examined,  but  there  is  very  little  known  of  its 
chemical  nature.  From  the  same  genus  Ephedra,  Merck 
has  isolated  a  second  alkaloid  by  extracting  the  leaves  with 
alcohol,  and  to  this  the  name  of  pseudo-ephedrine  is  given. 
This  substance  has  been  examined  by  the  authors.  It  is 
obtained  in  the  pure  form  as  the  hj'drochloride  by  treating 
the  alcoholic  extract  of  the  leaves  with  ammonia,  shaking 
out  with  chloroform,  and  after  distilling  off  the  latter  con- 
verting the  residue  into  the  hydrochloride  and  recrystallising 
this  repeatedly  from  ether-alcohol.  This  salt  i.s  readily 
soluble  in  water  and  alcohol ;  it  melt.s  at  176^  and  has  the 
formula  CidHjjKO.HCI.  The  free  alkaloid  is  a  crystalline 
body  possessing  a  slight  and  verj-  pleasant  smell.  It  dis- 
solves readily  in  alcohol  and  ether,  slightly  in  hot  water, 
and  melts  at  114" — 115°.  An  analysis  and  a  molecular 
weight  determination  by  Eaoult's  method  agree  with  the 
formula  C,|,Hi5NO.  Of  the  salts  the  picrate,  periodide,  and 
the  double  salts  with  platinum  chloride,  cadmium  iodide 
and  bismuth  iodide  are  not  crystallisable.  The  gold  double 
salt  forms  crystalline  ueedles ;  the  hydi'obromide  melts  at 
174° — 175',  the  hydriodide  at  1G5%  and  both  crystallise  well. 
Treated  with  potassium  nitrite  the  hydrochloride  yields 
a  uitroso-compouud,  C1QH14N2OJ,  showing  the  base  to  be 
a  secondary  amine.  On  oxidation  with  potassium  perman- 
ganate pseudo-ephedrine  yields  only  benzoic  acid  ;  the 
hydrochloride  heated  with  strong  hydrochloric  acid  in  a 
sealed  tube  yields  a  product  boiling  at  130° — 150°,  and 
which  on  oxidation  also  yields  benzoic  acid.  At  the  same 
time  an  amine  which,  from  the  analysis  of  its  platinum 
double  salt,  appears  to  consist  of  methjdamine  together 
with  an  amine  richer  in  carbon,  results.  From  these  facts 
the  authors  regard  the  following  constitutional  fonnula  for 
pseudo-ephedrine  as  probable  : — 
CH3.NH. 

>CH.CH(0H)aH5 

cb/ 

The  product  got  by  treatment  with  hydrochloric  acid  would 
most  likely  be  a  mixture  of  benzyl-alcohol  and  phenyl  ethjl 
carbinol,  from  which  benzoic  acid  would  result  on  oxidation. 
That  there  are  two  replaceable  hydrogen  atoms  is  proved 
bv  treatment  with  benzovl  chloride  when  a  crystalline  body, 
C,(,H,3NO(C6H5.CO)2,  is  obtained.— C.  A.  K. 


Detaine  and  Choline  from  the  Seeds  of  Vicia  Sativa. 
E.  Sehulze.     Ifcr.  22,  1827—1829. 

IJetaixe  and  choliue  can  be  extracted  from  the  vetch  (  Vicia 
sativa)  by  treating  the  tiuely  powdered  seeds  with  90 — 95 
per  cent,  alcohol,  distilling  off  the  latter  and  then  adding 
tannic  acid  and  lead  acetate  to  the  turbid  aijueous  solution 
of  the  residue.  After  removing  the  lead  in  the  filtrate  by 
Bidphuretted  hydrogen  and  evaporating  down  the  solution 
obtained  after  filtering  off  the  lead  sulphide,  a  syrup 
remains,  and  this  on  being  extracted  with  tii'st  absolute 
and  theu  95  per  cent,  alcohol  after  acidifying  with  hydi'o- 
chloric  acid,  jields  an  extract  from  which  the  cholin  and 
betam  are  precipitated  as  double  chlorides  on  the  addition 
of  an  alcoholic  solution  of  mercuric  chloride.  By  decom- 
posing the  double  salts  with  sidphurettcd  hydrogen  and 
filtering  off  the  sidphide  of  merciu-y,  the  chlorides  of  betalue 
and  of  cholin  remain  in  solution,  and  can  be  separated  by 
fractional  crystallisation  from  cold  absolute  alcohol. 

11 — 12  grms.  of  betame  and  3 — 3i  gi-ms.  of  choline  were 
extracted  from  20  kilos,  of  the  seeds.  Some  betaine  remains 
in  the  residue  after  extracting  the  above-mentioned  syrup 
with  alcohol ;  this  residue  also  contains  the  nitrogenous 
substance  viciu  previously  isolated  from  vetch  seeds  by 
Kitthauseu  (J.  Prakt.  t'hem.  [2J,  24,  202). 

It  was  incidentally  remarked  by  the  author  that  the 
double  platinum  chloride  of  choliue  crystallises  in  regular 
oclahetUa  as  well  at  in  prisms. — C.  A.  K. 


Advantage  of  Santonino.vi?ne  over  Santonin.     F.  Coppola. 
Eep.  de  Pharm.  1889,  45,  257. 

Sajjtoxin  often  produces  symptoms  of  poisoning  owing  to 
the  large  amount  of  lactic  acid  formed  in  the  bowels  when 
it  is  used  as  a  vermifuge,  the  acid  effecting  the  solution 
of  the  santonin.  Cannizaro  has  obtained  crystallised 
santoninoxime  by  the  action  of  h}"droxylamine  hydrochloride 
on  santonin  in  an  alkaline  solution.  This  is  not  poisonous, 
and  is  just  as  efficacious  as  santonin  when  given  in  doses 
two  to  three  times  as  large. — -E.  E.  B. 


Growth  of  Quinine  in  Java.     Nederl.    Tijdschr.  v.  Pharm. 
Chem.  en  Toxicol.  1889, 1,  152. 

The  yield  in  1888  was  700,000  lb.,  of  which  603,845  lb. 
were  sent  to  Batavia.  The  vield  for  1889  is  estimated  at 
900,000  lb.  the  small  yield  of  1888  being  attributed  to 
prolonged  di-ought. — E.  E.  B. 


Crude  Cocaine. 

In  the  current  number  of  Ephemeris  it  is  stated  that  it  is 
highly  probable  that  the  importation  of  coca  leaves  into  the 
States  and  Em-ope  for  the  manufacture  of  cocaine  is  nearly 
at  an  end.  For  more  than  a  year  past  crude  cocaine  has 
been  sent  from  Peru  to  the  States  and  Europe  in  rapidly 
increasing  quantities,  and  of  better  and  better  quality  than 
in  1885,  when  it  was  first  made.  During  1888  the  quantities 
exported  from  Peru  became  very  large,  and  the  quality 
reached  90  to  96  per  cent.,  and  occasionally  even  98  per 
cent.  There  are  now  at  least  four  manufacturers  in 
Peru,  and  the  chief  market  for  their  products  is  Ham- 
burg, and,  curiously  enough,  their  products  can  be  had 
better,  cheaper,  and  in  a  shorter  time  from  Hamburg 
than  from  Peru.  Besides  this,  there  is  a  combination  of  the 
makers  now  to  keep  up  the  price  and  to  confine  the  sales  to 
Hamburg.  Some  idea  of  the  very  large  quantities  produced 
may  be  had  from  the  circumstance  that  one  maker  has  a 
single  contract  with  a  European  house  for  70  kilogs.,  or 
about  154  lb.  per  month.  Another  curious  circumstance 
connected  with  this  young  industry  is  that  one  of  the  largest 
and  most  successful  makers  is  by  trade,  and  was  by  occupa- 
tion, a  bricklayer  when  Dr.  Squibb's  processes  were 
published,  and  simply-  took  them  up  as  a  better  and  more 
promising  trade  for  making  monej".  The  advantages  of 
exporting  the  crude  alkaloid  rather  than  the  coca  leaves 
are  many  and  important.  As  cocaine  is  transported  in 
the  treasure  chests  of  the  steamers  the  diiference  in 
freight  is  about  as  i  lb.  to  100  lb.  of  the  leaves.  But  a 
much  more  important  economy  is  shown  by  a  comparison 
of  the  yield  of  alkaloid,  by  the  same  process  from  the 
same  leaves,  as  worked  here  and  in  Peru,  the  yield  there 
being  13  to  15  per  cent,  greater.  This  is  owing  to  the 
fact  that  the  leaves  iu  transport  imdergo  deterioration. 
Crude  cocaine  comes  either  in  gi'anidar  powder  or  in 
fragments  of  press  cake  of  all  sizes  and  forms  up  to  an 
inch  or  two  in  superficial  area,  and  from  a  quarter  of 
an  inch  to  an  inch  in  thickness.  The  general  colour  is  a 
dull,  creamy-white,  but  is  rarely  quite  uniform  throughout 
any  package,  varying  from  a  dirty  or  brownish  white  to  vejy 
nearly  white.  But  in  this  matter  of  colom'  it  is  constantly 
improving.  The  fragments  vary  more  in  consistence  than  iu 
colour.  A  large  proportion  are  hard,  compact,  and  slightly 
horny  when  cut  or  scraped,  while  others  are  softer,  more 
porous  and  chalk-like,  and  easily  cut  or  scraped,  the  general 
density  being  lighter  than  the  softest,  lightest  chalk.  In 
Hamburg  crude  cocaine  is  nearly  all  sold  upon  assays 
which  have  generally  been  in  fail-  accord  with  each  other, 
and  the  New  York  Custom  house  has  generally  accepted 
them  in  adjusting  the  duty. — Chemist  and  Drngyist. 


Discovery  of  Podophylliu  in  the  Himalayas. 

Allen's  Indian  Mail  for  the  12th  August  last,  quoting 
from  a  Lahore  paper  with  reference  to  a  discovery  of 
podophyllin  in  the  llimalaja,  saj's  ; — 

"  Dr.  George  Watt  has  made  a  discovery  which  seems 
likely   to    provide  the  hill  tribes  of   the  higher   Himalaya 
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with  n  lucmtive  tmde,  and  to  supply  the  m(«rUcnl  pro- 
fi'ssioii  with  nil  aluiiicliiiuv  of  piMldpliylliii,  n  iliiij;  which, 
us  luaiiy  iViifilo-Iiulians  lmv»'  j;ik.hI  reason  to  know,  is  a 
vuhnililt'  spfc'itic  in  ilisonli'rs  of  the  liver,  llithirlo  America 
has  enjoyed  a  monopoly  of  the  podophyllin  plant  (/'«(/»- 
fihi/Uum  pellalum),  lint  the  researches  of  Dr.  Watt  anil  the 
analysis  hy  Dr.  Hooper,  qiilnolofrist  to  the  Madras  (iovern- 
nient.  denionslrate  that  the  Himalayan  variety  {I'ndiii/phi/l- 
liim  emoili)  yield  three  limes  as  much  of  the  valnalilc  resin 
as  the  .\merican  root,  and  that  it  possesses  the  same 
medicinal  properties.  This  vahiahle  plant  ■irows  wild  in  the 
higher,  rich,  anil  shady  temperate  foivsts  from  Sikkim  to 
Simla,  Kashmir,  Ilazani  Tihet,  the  Kuram  Valley,  and 
Affilianislan.  It  is  fairly  plentiful  on  the  northern  forest- 
dail  slope  of  the  familiar  8halai  hill,  seen  from  Sinda  ;  on 
the  almost  cipially  well-known  Xairkanda  hill  an<l  in  the 
C'hundm  State  there  arc  many  mixed  forests  with  their 
plailes  almost  exclusively  covered  with  this  peony-rosc-likc 
hcrh.  Ill  his  notes  on  the  siilijeet  Dr.  Watt  remarks  that  it 
is  surprising  that  the  natives  of  India,  who  have  discovered 
so  many  driif;s,  should  have  failed  to  detect  the  properties  of 
the  |K>dophylluiii  root." 


XXI -PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES, 

Ammoniu  in  the  Gelatin  Kmulsion.     I'liotogr.  Woclieiibl. 

1889,  15,  I!)-'- 
In  prepariiip  an  emulsion  by  the  cold  process  with 
ammonia,  Kelitzki  recommends  that  most  of  the  ammonia 
be  neutralised  with  sulphuric  acid  towards  the  cud  of  the 
process.  An  excess  of  acid  must  be  avoided,  as  the  least 
trace  of  free  acid  diminishes  the  sensitiveness  of  the 
emulsion.  If  some  auriii-collodion  be  placed  on  a  glass 
plate  and  the  emulsion  a<liled  to  it,  a  ro.se-red  colour  will  be 
pnxluced  if  the  emulsion  is  alkaline. — E.  E.  B. 


I'leparation  of  Plates  Seiisitire  lb  Colour.     E.  Obernetter. 
Photogr.  Wochenbl.  1889,  15,  1S3. 

TiiK  emulsion  is  made  with  little  gehitin  and  poured  over 
the  ]dates  thin.  It  is  not  advisable  to  add  the  colouring 
material  to  the  emulsion  at  once.  If  a  hath  be  used  for 
dipping  the  coloured  plates,  it  has  the  disadvantage  of 
becoming  weaker  after  the  immersion  of  every  plate,  so  it 
is  preferable  to  pour  the  colouring  material  in  an  extremely 
dilute  solution  over  each  plate  separatelj',  after  washing  it 
thoroughly.  A  gof)d  recipe  for  the  colour  solution  is  : — 
50  parts  erythrosin  solution  (1  :  1,000),  50  silver  nitrate 
solution  (1: 1,000),  3  ammonia.  The  plates  may  he  exposed 
with  or  without  a  yellow  screen,  but  in  the  former  case 
more  than  twice  as  long  an  exposure  is  necessary.  For 
developing,  an  alkaline  solution  of  pyrogallic  acid  or  a> 
hy<lro<piinone  solution  is  useil. — E.  E.  H. 


Use  of  Sodium  Sulphite  in  the  Fij-iny-Bath.  Photogr. 
Archiv.  1889,  30,  161. 
Whkx  a  gelatin  drj*  plate,  which  has  been  developed  by 
means  of  pyrogallic  acid,  is  placed  in  the  fixing-bath  of 
sodium  hyposulphite,  unless  the  pyrogallic  acid  solution  has 
been  perfectly  removed  by  wasliing,  the  plate  will  become 
ycUow.  To  obviate  this,  William  Hell  recommends  the 
addition  of  .sodium  sulphite  to  the  sodium  hyposulphite 
(proportion  1  :  o).  Negati\es  fixed  by  this  solution  have 
the  tone  and  character  of  collodion  negatives  prepared  by 
the  wet  process,  and  the  bath  can  be  used  much  longer. 

— E.  E.  B. 


Citric  Acid  in  the  Hi/droguinone  Developer.     Thomas. 
Photogr.  Archiv.  1889,  30,  1G2. 

TiiK  developer  consists  of  two  solutions,  which  are  mixed 
in  eipial  volumes  immediately  before  use.  No.  1  consists 
of  5  parts  hydroiiuinone,  32  sodium  sulphite,  2  citric  acid, 
and  1  potassium  bromide  in  I2H  parts  of  water.  No.  2 
consists  of  5  parts  caustic  soda  in  128  of  water.  This  is 
eight  times  as  powerful  as  the  ordinary  pyrogallic  acid 
developer. — E.  E.  li. 


Theory  of'  the  Ili/tlroijuinone  Dereloper.     I'hot.  Ivundschau. 
1889,  3,  119. 

HvDKOQL-iNONK,  CjIIflOo,  is  prepared  by  llic  action  of 
sulphurous  acid  on  quinone,  C,;ll,02.  liy  the  action  of  the 
foi  luer  on  exposed  silver  bromicle  two  atoms  of  hydrogen 
unite  with  the  bromine  liberated  and  silver  is  set  free, 
which  forms  the  picture — 

C^HjOj  +  2  AgBr  =  CgH.O.^  +  2  Ag  +  2  IIBr. 

Quinone  is  thus  formed  again,  and  the  hydroliromic  acid 
combines  with  the  alkali  which  is  necessarily  always  present 
in  the  developer.  The  alkaline  bromide  retards  develop- 
ment, and  on  this  account  old  solutions  alwaj's  develop 
more  slowly.  The  sulphurous  acid  in  the  sodium  sulphite  is 
supposed  to  prevent  or  diminish  the  rendering  of  the  gelatin 
brown  by  the  action  of  the  quinone. — E.  E.  B. 


Intensifying  by  Means  of  Hydroquinotie.     Phot. 
Kundschau,  1889,  3,  194. 

If  a  gelatin  negative  has  been  treated  with  mercuric  chloride 
to  iutensifj-  it  until  it  has  become  quite  white,  instead  of 
then  treating  it  as  usual  with  ammonia  it  is  advised  by 
Dr.  Mallmami  to  wash  the  plate  quite  free  from  any 
adhering  mercuric  chloride,  and  then  pour  over  it  a  solution 
of  hydioquiiione  containing  sodium  sulphite  or  dip  the 
plate  into  this  solution.  The  result  is  an  intense  negative 
of  a  bluish-black  tone. — E.  E.  B. 


PATENT. 


Iiiiprofemcnis  in  Pho!omc/ers  for  3Icasuriiiy  the  Intensity 
of  Lirjht  in  Photoijrapkic  Camera.  .T.  Decoudun,  Paris, 
France.     Eng.  Pat.  11,578,  August  10,  1888.     %d. 

I!y  means  of  this  apparatus  the  intensity  of  the  light 
focussed  on  the  screen  of  the  camera,  and  from  that  the 
time  of  exposure,  may  be  determined.  The  photometer 
consists  of  a  series  of  translucent  sectors  of  a  rotary  disc, 
or,  as  iu  a  modification,  of  a  stationary  disc  divided  into 
squares  or  spaces  of  different  degrees  of  trausluceucy,  each 
bewaring  a  letter  or  other  sign  indicating  the  period  of 
exposure.  In  the  former  case  the  disc  is  rotated  to  bring 
"  the  gi-adually  darkening  luminous  points  "  opposite  a  lens 
and  eye-piece,  while  the  stationary  disc  is  mounted  in  a  tube 
also  provided  with  eye-piece  and  lens.  When  placed  against 
the  focussing  screen  and  viewed  through  the  lens,  the  letter 
which  is  least  visible  indicates  the  time  of  exposure. — O.  H. 


XXII.-EXPLOSIVES,  MATCHES,  Etc. 

PATENTS. 

Imprnrements  in  K.rplosire  (Compounds.  A.  V.  Newton, 
London,  From  A.  Nobel,  Paris.  Eng.  Pat.  10,722, 
.Inly  24,  1888.     4d. 

This  invention  relates  to  the  manufacture  of  an  explosive 
consisting  of  nitrate  of  ammonia  and  picrate  of  ammonia  in 
the  proportion  of  three  parts  of  the  former  to  one  part  of 
the  latter. 

(ium  arable,  dextrin,  or  an  analogous  substance  is  added 
in  the  proimrtion  of  about  k  per  cent,  of  the  material,  with  a 
view  of  hardening  it. — C".  X.  H. 
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Improvenients  in  Protecting  and  Preserving  E.rplosives. 
C.  Lamm,  Stockholm,  Sweden.  Eng.  Pat.  11,751, 
August  15,  1888.     6rf. 

Thk   object  of   this   invention    is   to   protect  and  preserve 
explosives  which  contain  hygroscopic  sahs. 

In  can-ying  out  the  invention,  carnauba  or  other  palm 
wax  is  employed  mixed  with  Japan  wax,  naphthalene, 
paratfin,  &c.  as  a  waterproof  coating  for  tlie  explosive  when 
made  up  into  blocks  or  cartridges.— C.  N.  H. 


XXIIl.-ANALYTICAL  CHEMISTRY. 

On    a    New   Hydrometer.      W.    Laska.      Zeits.    f.    Instru- 
mentenkunde,  9,  176. 

In   conseijuence   of  capillary    action,  measurement  by   the 
hydrometer  is  not  certain. 


r 


If  p  be  the  weight,  a  capillary  constant,  m  the  angle  of 
contact  (Randwiukel),  r  the  radius  of  the  hydrometer,  v  the 
volume  immersed,  d  the  density  of  the  liquid,  u  the  volume 
of  the  instrument  in  the  air,  and  S  the  specific  gravity  of  the 
air,  then — 

p  +  2  TT  r  a  Cos  w  =  tJ  rf  +  ii  5 

or  when  n  S  is  very  small  and  can  be  neglected — 

p  +  2  IT  r  a  Cos  01  =  w  d. 

If,  now,  p  be  largely  increased,  while  o  and  r  remain 
the  same,  then — 


Pi  +  2  TT  r  a  Cos  a  —  c, 
/'i  —  p  =  (('i  —  v)  d;  OT  d  = 


d 

P\  - 1\ 
W]  —  v' 


By  means  of  the  instrument  shown  in  the  figure  which  is 
based  on  this  formula,  the  influence  of  capillary  action  can 
be  avoided.  To  the  upper  part  of  A  the  tube  Ii  is  fused. 
Its  use  is  obvious.  The  instrument  is  placed  in  the  liquid 
and  the  height  read  off ;  a  known  weight  of  mercury  is  then 
run  into  H  and  the  height  again  read  off  (best  by  a  eatheto- 
meter).  The  difference  of  height  in  mm.  in  weight  of 
mercury  in  milligrams  represents  the  specific  gravity  of  the 
liquid.— O.  H. 


Arsenic    in    (ili/cerin    (^Glijccrul).      L.    Siebold.       Pharm. 

Conference,  Newcastle-ou-Tyue.  Pharm.  J.  1889,  205. 
The  author  has  investigated  colourless  and  odom-less 
samples  of  glycerin  sold  for  toilet  and  pharmaceutical 
purposes  (this  Journal,  1889,  639 — 640).  The  majority  of 
the  samples  tested  were  found  to  contain  arsenious  acid 
varying  in   proportion  from   1   part  in  4,000  parts  to  1  part 


in  6,000.  A  few  samples  exceeded  this  proportion,  and  one 
contained  as  much  as  1  part  in  2,500.  Some  samples  free 
from  arsenic  were  traced  all  to  one  process  of  manufacture, 
described  as  being  that  hy  which,  as  a  rule,  glycerin  used 
for  dispensing  purposes  is  understood  to  be  used.  The 
process  followed  in  testing,  which  was  demonstrated  by 
the  author,  was  a  modification  of  one  recently  recom- 
mended by  Vulpius  and  Fliickiger,  which  depends  upon 
the  action  of  the  gas  given  otf  by  a  mixture  of  the  glycerin 
with  zinc  and  very  dilute  hydrochloric  acid  in  a  test  tube 
upon  a  paper  cap  that  has  been  touched  with  a  drop  of  a 
solution  of  mercm-ic  chloride,  a  yellow  spot  being  the  result 
of  the  presence  of  minute  traces  of  arsenic.  A  further 
observation  by  the  author  was  consistent  with  arsenic 
being  sometimes  introduced  into  glycerin  from  the  glass  of 
the  containing  bottle,  and  it  is  proposed  to  fiu-ther  investi- 
gate this  point ;  but  there  was  a  general  agi'eement  among 
the  speakers  that  such  quantities  of  arsenic  as  those  found 
in  some  cases  were  more  probably  introduced  during  the 
manufacture. — W.  S. 


Solidijication  of  Nitrogen  Trioxide.     F.  Birhans.     Compt. 
Eend.  109,  63. 

Nitric  oxide  and  oxygen  in  the  pioportions  of  6 — 8  volumes 
of  the  former  to  1  volume  of  the  latter  were  passed  through 
a  U-tube  cooled  to  54°.  The  large  excess  of  nitric  oxide  is 
necessary  to  prevent  the  formation  of  any  nitrogen  peroxide. 
The  gases  must  be  well  dried  previously  by  passing  over 
pumice  stone  moistened  with  sulphuric  acid,  dry  baryta, 
and  lime.  The  blue  liquid  which  collects  in  the  U-tube  may 
be  solidified  by  a  mixture  of  methyl-chloride  and  carbonic 
acid  with  snow,  that  is  to  say,  at  a  temperature  of  —82°  C. 

—A.  B. 


Wiborgli's  Volumetric  Process  for  the  Estinuition  of 
Sulphur.     A.  Vosmaer.     Chem.  Zeit.  13,  695. 

The  author  substitutes  twill  for  white  calico  for  the  collection 
of  the  cadmium  sulphide,  but  otherwise  performs  the  analysis 
as  described  by  Wiborgh.  The  standard  iron  is  prepared 
by  fusing  cast  iron  with  sulphide  of  iron.  Half  a  gram  of  a 
sample  is  ample  for  analysis. — E.  E.  B. 


Volumetric  Estimatiou  of  Sodium  Carbonate  in  the  Presence 
of  Sodium  Hydrate  in  Commercial  Caustic  Soda.  H. 
Goebel.     Chem.  Zeit.  13,  696. 

A  DROP  of  an  alcoholic  solution  of  phenol  phthalein  is 
added  to  the  cold  solution  and  standard  acid  added  till  the 
colour  is  destroyed ;  a  drop  of  Porrier's  blue  (C.  L.  B.)  is 
added  and  then  more  acid  till  the  solution  becomes  purple 
(the  colour  of  an  ammouiacal  solution  of  copper).  The 
difference  between  the  first  aud  second  titration  corresponds 
to  half  the  sodium  carbonate  present. — E.  E.  B. 


On  the  Absorption  of  Atmospheric   Gases  by    Water. 
O.  Pettersson  and  K.  Souden.     Ber.  22,  1439—1446. 

The  authors  have  determined  the  quantity  of  dissolved  gases 
in  water  from  the  Baltic  aud  in  the  town's  water  of  Stock- 
holm. The  results  obtained  differed  so  materially  from  the 
coefficients  of  absorption  calculated  by  Buuseu,  that  it  was 
found  advisable  to  repeat  Buuseu*s  experiments  with  pure 
water.  The  apparatus  used  is  shown  in  the  figure.  The 
side  tube  of  ilask  A  is  Y-shaped.  One  limb  is  in  connexion 
with  the  reservoir  C,  the  other  with  the  vessel  F,  which 
contains  mercury.  The  caoutchouc  tubing  between  F  aud 
D  is  surrounded  by  a  coil  of  copper  wire.  Before  introducing 
the  water,  }?  is  entirely  filled  with  mercury  and  the  stopcock 
y  is  closed.  A  and  B  having  been  filled  with  water,  .r  is 
opened  and  y  closed.  All  the  air  is  now  expelled  by 
vigorous  boiling  of  the  water  in  A  and  of  that  portion  which 
has  passed  into  F.  The  operation  takes  half  an  hour.  In 
one  experiment  N  and  O  may  be  determined,  but  not  COo. 
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Sulphuric  acid  should  not  be  luWed  to  the  water,  otherwise 
mercurous  suit  is  liulilo  to  In-  forinicl  at  the  oost  of  the 
oxjftuu  txpelk'il.  After  reuiovin);  tXXj  with  ouustic  soda, 
o.xygeii  is  absorbed  by  a  solution  of  pyrojr.illic  luid.  The 
preat  advantage  of  this  appaiiitus  is  that  eonstant  and 
almost  pi-rfeetly  accurate  icsulls  luv  olitaincil  with  it,  as  tln' 
water  to  be  analysed  is  shut  off  from  cnntact  with  the  outer 
air  by  mercury.  Hoiliiij;  may  be  continued  indcliiiitcly.  It 
is  of  thofm'atcst  importance  that  the  water  used  should  he 
kept  as  nearly  as  i>ossible  at  the  same  touiperatiuo  wliilc  it 


\a  being  saturated  with  air.  The  authors  were  oidy  satistiod 
wheu  no  change  greater  than  1  C.  was  ohserva1)le  in  5 — li 
hours. 

The  following  tigiu-es  were  obtained,  c<irrespondiiig  to  cc. 
ill  1  litre  of  water,  saturated  with  air,  l)y  frequently  pouring 
from  one  vessel  into  another  ; — 


Tem- 
perature of 
the  Water. 

Found. 

Calculated 

(or  Absorption 

at  7G0  nun. 

Pressure. 

Per- 
centage 

ot 
Oxygen. 

°C. 

Baro- 
meter. 

N. 

0. 

N. 

0. 

100    0 

N  +  0 

0 

772 

19-86 

10-15 

ia-53 

10-01 

38-88 

+   60O 

771 

W58 

8-39 

16-31 

S-28 

.•i3-fi0 

+   0-34 

741 

W20 

8-18 

16-60 

8-39 

33-5.1 

-t-    9- 18 

72» 

U-96 

7-60 

16-58 

7-90 

:«-(» 

+  lS-70 

771 

14-37 

7-24 

14-16 

7-U 

3;!-.'il 

-  UIO 

770 

1435 

7-15 

u-k; 

7-0.1 

.■i3-2l 

As  the  relative  quantity  of  oxygen,  nitrogen,  and  carbonic 
acid  contained  in  a  natural  water  gives  important  indications 
concerning  its  origin  aiid  condition  as  well  as  to  its 
suitability  for  drinking  purposes,  it  is  desirable  that  greater 


stress  should  be  laid  upon  the  determination  of  these  gases 
in  water  analyses  than  has  hitherto  been  done.  Thus,  to 
tiiiil  a  water  abnormally  ilelicicnt  in  oxygen,  would  point  to 
the  iiiHuenee  of  animal  or  vegetable  life.  Attention  is  drawn 
to  the  fact  that  spiing  water  often  contains  marsh  gas 
dissnh'ed  ahuig  with  nitrogen.  These  two  gases  are  obtained 
together  during  analysis,  and  if  the  \(iluiiie  be  larger  than 
is  noted  down  for  iiitrogi-n  at  the  given  temperature  in  the 
above  table,  the  mixture  must  be  further  analysed  by 
combustion  with  oxygen.  Thus  the  authors  have  founil  as 
iiiueh  as  -7  cc.  CIl,  per  litre  in  a  spring  water.  Sometimes 
however  there  is. really  an  excess  of  nitrogen,  due  to  the 
high  air-pressure  in  the  regulators  of  the  water\V()rlis,  which 
leads  to  sui)iTsaturation  so  far  as  nitrogen  is  concerned,  but 
not  in  regard  to  oxygen. 

The  town's  wiiter  was  richest  in  oxygen  in  Scjitember 
(about  :i  cc.  over  the  average)  ;  the  lowest  amount  was 
fouml  in  February  (about  l\  cc.  under  the  average).  The 
variations  in  the  amount  of  carbonic  acid  were  just  in  the 
reverse  order.  The  maximum  of  C'C).j  was  in  September 
(29  cc.)  the  minimum  in  March  (IS  cc),  which  facts  are 
probably  due  to  more  favourable  conditions  for  oxidation  at 
the  suiuiuer's  heat. — A.  R. 


The    Soliihilifi/    (if  0.ri/gen   in    Wdler.     I..    W.   Winkler. 
Her.  22,  I7(i4— 1771. 

In  a  former  paper  (Her.  21,  --Stli)  the  author  showed  that 
liuuseirs  determination  of  the  absorption  eoetlieieuts  of 
oxygen,  nitrogen,  and  air  reipiired  correction.  The  present 
paper  is  devoted  to  the  more  accurate  iletermination  of 
the  solubility  of  oxygen  in  water. 

The  oxygen  was  estimateil  in  water  saturated  with  air 
at  dilVercnt  tcmpc-ralurcs  (()"— 30'  (.'.)  by  the  iodouietric 
mellioil  described  by  the  author  in  a  former  conimunication, 
and  from  these  values  the  absorption  eoetlieieuts  were 
calculated. 

The  analytical  method  was  also  improved,  regard  being 
ha<l  to  the  fact  that  under  ordinary  conditions  the  reagents 
themselves  contained  oxygen  in  solution.  This  source  of 
error  was  overcome  by  employing  almost  saturated  solutions 
of  the  reagents,  viz.,  80  grms.  MnCL,  4  H.,()  dissohed  and 
made  up  to  100  cc.  The  caustic  soda  and  iodide  of 
potassium  were  about  12  times  normal  strength. 

The  hydrochloric  acid  was  freed  from  oxygen  bv  |)assing 
carlicmic  acid  through  it  and  then  boiling,  whereby  the 
carbonic  acid  was  expelled,  carrying  the  oxygen  along  with 
it.  This  process  was  repeated  several  times,  and  the  author 
lays  special  stress  on  the  necessity  of  boiling  the  acid  to  "-et 
rid  of  the  last  traces  of  oxj-gen.  The  following  apparatus 
was  used:  (Fig.  1). 

Fig.  1. 
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Two  boilinfr  flasks  of  about  100  cc.  capacity  containing 
20  per  cent,  hydrochloric  acid  are  employed.  In  one  of 
them  the  carbonic  acid  is  -nashcd,  after  which  it  passes  into 
the  second  flask.  The  second  tiaslc  is  provided  with  a 
syphon  tube  for  withdrawing  the  solution  of  hydrochloric 
acid  after  it  had  been  freed  from  oxygen.  The  results  of 
the  experiments  are  given,  showing  that  the  reagents  thus 
prepared  were  free  from  oxygen.  Another  point  is  that  the 
amount  of  oxygen  which  water  is  capable  of  absorbing  from 
the  air  is  influenced  by  the  height  of  the  column  of  water. 
Consequently  it  is  best  to  calculate  the  solubility  of  gases  in 
terms  of  a  column  whose  height  is  =  0.  It  suffices  to  add 
half  the  pressure  of  the  water  column  to  the  barometer 
reading  and  t;ike  that  as  the  atmospheric  pressure.  The 
estimations  were  made  as  follows  :  A  4-litre  flask  (Fig.  2) 


Fig.  2. 


sss* 


was  half  fiUed  -n-ith  carefully  distilled  water,  and  the  neck 
closed  with  an  iudia-mbber  stopper  through  which  passed 
two  short  straight  tubes  and  one  long  bent  one.  Thoroughly 
puritied  air  was  led  through  the  long  tube  and  the  contents 
of  the  flask  shaken  from  time  to  time.  The  flask  was  kept 
at  constant  temperatm-es.  When  the  water  was  thoroughly 
saturated  with  air  the  height  of  the  barometer  was  noted, 
and  by  means  of  the  arrangement  shown  in  Fig.  3,  some 


Fig.  .3. 


of  the  water  was  carefully  transferred  to  a  carefully 
calibrated  flask,  one  of  the  short  tubes  being  meantime 
connected  with  the  gas-holder  supplying  the  pure  air.  The 
caUbrated  flask  was  taken  out  of  the  water-bath  and  the 
temperature  of  its  contents  carefully  determined,  the 
necessary  reagents  were  then  added,  and  the  whole 
thoroughly  mixed.  The  titration  took  place  after  24  hours. 
During  this  time  the  flask  Wiis  closed  against  au-  entering 
by  placing  it  stopper  downwards  in  a  beaker  full  of  water. 
Detailed  results  of  the  determinations  are  given,  and  from 


these  have  been  calciUated  the  solubility  and  absorption  co- 
efficient of  oxygen.  "  That  quantity  of  a  gas  reduced  to 
0°  and  760  mm.  which  is  dissolved  by  unit  volume  of  a 
liquid  at  (CO  mm.  is  the  sohibility  (/3')  of  the  gas.  On  the 
other  hand,  the  quantity  which  is  taken  up  by  a  liquid  when 
the  pressure  of  the  gas  itself,  without  the  tension  of  the 
liquid,  amounts  to  760  mm.  is  called  the  absorption  co- 
efficiejit  (S)  of  the  gas.  In  both  definitions  a  colunm  of 
liquid  height  =  0  is  understood." 

In  the  following  table  the  results  of  the  author's  determi- 
nation of  the  absorption  coefficient  (/3')  and  the  solubility  of 
oxj-gen  in  water  imder  normal  pressure  are  compared  with 
Bunsen's  figures,  and  the  last  column  (3'  209-6)  gives  the 
quantity  of  oxygen  in  ec.  in  1,000  cc.  of  water  satiu-ated 
with  air. 


t 

degree  C. 

Bunsen's 
Absorption 
Coemdent. 

(3. 

$'. 

/3'209-6 

0 

0-OilU 

0-04890 

0-O4S60 

10-187 

1 

0-04007 

0-04739 

0-04728 

9-910 

2 

0-03907 

0-01633 

0-04601 

9-613 

S 

0-03S10 

0-04512 

0-04479 

9-387 

i 

0-03717 

0-04397 

0-04362 

9-142 

5 

0-03628 

0-04286 

0-04-230 

8-907 

6 

0-08544 

0-04181 

0-04142 

8-682 

7 

0-03165 

0-OiOSO 

0-04040 

8-467 

8 

0-03389 

0-03941 

0-03941 

8-260 

9 

0-03317 

0-03891 

0-03847 

8-063 

10 

0-03250 

0-03802 

0-03756 

7-873 

11 

0-03189 

0-03718 

0-03670 

7-692 

12 

0-03133 

0-03637 

0-03587 

7-518 

13 

0 -03083 

0-03360 

0-03507 

7-332 

U 

0-03034 

0-03486 

0-03131 

7-192 

15 

0-02989 

0-03415 

0-03858 

7-OSS 

16 

0-02949 

0-03317 

0-03288 

6-891 

17 

0-02914 

0-03283 

0-03220 

t>-750 

18 

0-02884 

0-03220 

0-03155 

6-614 

19 

0-0-2858 

0-03161 

0-03093 

6-482 

20 

0-02838 

0-03103 

0-03032 

6-556 

21 

0-03048 

0-02974 

6-233 

22 

0-02994 

0-02917 

6-114 

23 

0-02943 

0-02862 

8-999 

21 

0-02893 

0-0-2808 

5-8S6 

25 

0-02814 

0-02766 

5-776 

26 

0-02797 

0-02705 

5-669 

27 

0-02750 

0-02654 

6-564 

28 

0-02705 

0-0260S 

5-4€0 

29 

0-02660 

0-02556 

B-357 

30 

- 

0-02616 

0-0-2507 

6-235 

— C.  S.  H. 

Proceedings  of  the  Austrian  Societi/  of  Chemical  Industry. 
Meeting  of  June  1,  1889.     Chem.  Zeit.  13,  781. 

J.  Stuklasa  drew  attention  to  the  solubility  in  water  of 
crystallised  calcium  tetrahydrogen  phosphate.  According 
to  the  volume  of  water  employed,  the  salt  is  more  or  less 
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decomposed    into    monohydrogeD  calcium  phosphate  and 
phosphoric  acid,  as  shown  below  : — 


Balio  of  Salt  to  Water 
n8«<l  (or  Solution. 

PorcentaRoof  Siili 
Dccoiiiposud. 

1  :1 

2S 

1  -.-li 

ia'5 

1  :50 

6 

1:3(5 

S 

1:200 

0-1 

One  ptirt  of  calcium  tctiali_v<lio<;on  phosjihato,  therefore, 
rctpiin-s  200  parts  of  water  for  coiii)ilete  sohitiou.  The 
libenitt'd  phosphoric  aciii  was  estimated  l)y  titration  witli 
ilccinornuil  soda  and  methyl  oranjje,  the  total  amount  of 
phosphoric  neid  beinfr  determined  with  niolylidie  acid.  'I'lu' 
qmuitity  of  uudecomposed  phosphate  in  the  liltrate  from  the 
monoliydroyen  calcium  phosphate  was  calculated  from  the 
amount  of  calcium  found. 

The  same  chemist  further  mentioned  a  method  of  dcter- 
niinin-;  phosphoric  acid  in  superphosphates,  &c.  10  firms. 
of  the  superphosphate  are  broujjht  into  a  litre  tiask  and  the 
flask  tilled  to  the  mark.  The  solution  is  liltered,  and  50  ce. 
of  the  filtrate  are  treated  with  ammonium  citrate  and 
magnesia  mixture  and  shaken  up  for  ,') — G  miiuitos  ;  then  a 
vcdnme  of  ammonia  equal  to  one-fourth  the  volume  of  the 
mixture  is  added.  The  precipitated  maiimsium  annnoniuni 
phosphate  is  collected,  ipiitcd,  and  wcijihed  as  ])>•  rophosphati'. 
The  ammonium  citrate  solution  is  made  by  dissolvinj; 
250  gnus,  of  citric  acid  in  500  cc.  of  water ;  20  cc.  of  this 
solntion,  after  neutralisation  with  auinionia,  are  used  for 
the  test.  The  following  results  show  the  accuracy  of  the 
method  : — 


Percentagfi  of  Phoaphorio  Aoid. 

Material  Analysed. 

Found  by 

Ammonium 

Citrate 

Method. 

Found  by 
Molybdio 

Acid 
Method. 

Calculated. 

MonohydroRen    calcium 
phosphate,  (pure) 

Tricaloinm       phosphate 
[Ca,(PO.)i.2H20j    ... 

62=36 

4f.'i0 
■21V40 

52-16 

41-27 
26-60 

62-2 
41-05 

-E.  B. 


On  Schutzetibert/er^s  Process  for  the  Kstimtition  of  })is- 
solred  Oryijen  in  Water.  Sir  H.  K.  Uoscoe  and  .1.  I.iuif. 
J.  Chem.  fSoe. 

The  authors  have  lately  made  the  above  method  the  subject 
of  careful  investigation,  and  have  succeeiUil  for  tlu!  first 
time  in  placing  this  important  estimation  on  a  satisfactory 
footing. 

As  the  measurement  of  the  amount  of  dissolved  oxygen 
in  waters,  whether  pure  or  impure,  has  an  important  bearing 
on  many  technical  processes,  it  nuiy  not  be  unfitting  to  give 
a  short  account  of  this  investigation  in  the  .lonrnal  of  the 
Society  of  Chemical  Industry. 

The  method  depends  on  the  reducing  action  of  sodium 
hypftsulphite,  Xa.,S<).„*on  a  blue  solution  of  indigo-earniine. 
.\  dilute  solution  of  hyposulphite  achled  to  the  blue  liiinid 
tunis  it  yellow ;  in  this  condition  the  liquid  is  a  most 
delicate  lest  for  the  presence  of  free  ox>  gen,  either  gasecnis 
or  dissolved. 

The  process  hitherto  used  may  be  given  shortly-  as 
follows  : — .\  large  Woullf's  bottle  is  filled  with  hydrogen, 
and  about  30  cc.  of  water  introduced  into  the  vessel.  To 
this  liquid  is  added  indigo-carmine  sufficient  to  colour  it 


•  Prepared  by  the  action  of  zinc  dust  on  a  strons  solution  of 
sodium  bisulphite  saturated  with  sulphur  (lif)?:ide,  witli  subsequent 
neutralisation  by  lime. 


blue.  Hyposulphite  solution  is  now  added  from  a  burette 
until  the  blue  is  turned  to  yellow.  The  water  to  be  examined 
Is  now  added  to  the  reduced  solntion,  with  an  innnediate 
restoration  of  the  blue  colour,  due  to  oxidation  by  the 
dissolved  oxygen  contained  in  the  added  water.  The  amount 
of  oxygen  is  estimated  by  noting  the  volume  of  hyposuliihite 
required  to  restore  the  yellow  colour,  or  in  other  words,  that 
required  to  counteract  the  oxidation  produced  by  the 
anunuit  of  o.xygen  added.  Two  curious  observations  had 
previously  been  made  by  Schiit/.enberger  and  confirmed  by 
other  observers. t  One  was  that  after  the  estimatioit  was 
effected  as  above  described,  the  reduced  yellow  liquid 
(piicklv  regained  its  former  blue  colour,  and  this,  if  again 
de<'olourised,  repeatedly  I'eturncd  to  blue  until  about  double 
the  previous  amount  of  hyposulphite  had  been  used. 

Tile  other  observation  was,  that  if  a  much  larger  (piantity 
of  indigo-carmine  be  em)iloyed,  the  amount  of  dissolved 
oxygen  found  is  about  double  that  obtained  when  only  a 
small  amount  of  indigo  is  used,  .Schiitzenberger's  explana- 
tion being  that  the  reaction  between  hyposulphite  and  dis- 
solved oxygen  is  a  different  one  to  that  taking  place  between 
hyposulphite  and  iiuligo-carmine  ;  that  in  tlie  former  case 
half  the  oxygen  became  latent  as  hydroxyl,  with  subsequent 
slow  libei-ation  of  oxygen,  whilst  in  the  latter  reaction  no 
hydroxyl  was  formed.  Hence,  in  the  first  case,  only  half 
the  total  ox3-gen  is  obtaineil,  whilst  in  the  second  the  whole 
is  found. 

The  authors  explain  these  observations  as  follows: — 

Low  Result  when  the  Water  has  been  exposed  to 
Hi/drorjen. — The  cause  of  these  anomalous  results  was 
indicated  by  an  experiment  in  which  the  water  to  be 
itnalysed,  contained  in  a  Winchester  quart  bottle,  was 
allowed  to  stand  in  an  atmosphere  of  hydrogen  overnight, 
estimations  being  matle  befoi'c  and  :ifter  such  exposure. 
The  results  obtained  show  that  diffusion  is  the  disturbing 
influence,  for  when  aerated  water  is  introduced  into  an 
atmosphere  of  pure  hydrogen  it  immediately  begins  to 
lose  oxygen  by  diffusion  into  the  hydrogen  imtil  an  equili- 
brium is  established.  This  is  a  fact  hitherto  overlooked 
by  the  experimenters  with  this  process. 

E.vplanatioii  of  the  previous  Experiments. — This  explains 
the  previous  observations,  \i/..,  that  the  highest  results  are 
obtained  when  the  hyposulphite  is  added  quickly  and 
immediately  after  the  introduction  of  the  water  into  an 
atmosphere  of  hydrogen,  because  the  ox_vgen  is  estimated 
and  combined  before  it  has  had  time  to  diffuse  to  any  great 
extent,  the  slight  difference  in  the  time  of  exposure  between 
a  (|uick  and  a  slow  titration  being  (juite  sufficient  to  give  a 
marked  loss  of  oxygen  by  diffusion  during  the  slower 
addition  of  hyposulphite.  The  variation  in  the  results  of 
the  apparently  identical  experiments  first  given,  being 
explained  by  the  slightly  longer  or  shorter  time  taken  over 
i-ach  titration,  and  the  conse(pient  greater  or  less  facility  for 
diffusion. 

liesnlts  less  in  proportion  to  the  amount  of  e.rposure  to 
[Ii/droj/en. — This  conclusion,  that  diffusion  is  the  disturbing 
influence,  is  borne  out  by  further  experiments  easily 
suggested  by  the  preceding. 

Conditions  influeticin;/  the  Amount  of  Diffusion. — The 
rapidity  and  amount  of  the  diffusion  of  dissolved  oxygen 
depend  on  (1)  the  surface  area  of  water  exposed  to  hydrogen, 
influenced  by  the  size  and  shape  of  the  vessel  and  the 
degree  of  agitation  during  titration.  (2)  The  volume  of  the 
atmosphere  of  hydrogen.  (;i)  The  time  of  exposure,  up  to 
the  |iointof  equilibrium  (under  the  law  of  partial  pressures). 
(1)  The  volume  of  water. 

The  authors  show  that  the  large  size  of  the  vessel 
hitherto  recommended  for  the  estimation  is  greatlj'  conducive 
to  the  rapid  loss  of  oxygen  by  diffusion,  and  by  using  the 
same  solutions  in  a  smaller  titration  vessel  a  greatly 
increased  amount  of  oxygen  was  obtained. 

Ileasonfor  the  lieturn  of  the  Blue  Colour. — In  carrying 
out  the  oxygen  estimation  in  the  usual  maimer,  the  blue 
colour  after" having  once  been  destroyed  by  the  hyposulpliite 
almost  immediately  returns,  and  if  this  subsequent  coloura- 
tion be  destroyed  the  colour  will  again  return,  and  so  on 

t  Dnprc;,  The  Analyst,  10,  l.'G ;  and  Ramsay  and  -Williams  C!hem, 
Koc.  J.  iTrans.)  49,701. 
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for  a  long  time.  The  blue  colour  returns  even  when  the 
hydrogen  used  is  perfectly  freed  from  all  traces  of  oxygen 
by  passing  through  the  two  long  tubes  filled  with  beads 
moistened  with  the  alkaline  solution  of  potassium  pyro- 
gallate  used  in  all  our  experiments. 

No  Jiefuni  of  the  Blue  Colour  when  Free  Oxygen  is 
Absent. — If  the  liquid  containing  indigo-camiine  and  also 
the  atmosphere  aboie  it  are  perfectlj-  free  from  unconibined 
oxjgen,  and  hyposulphite  be  added  until  the  blue  is  turned 
yellow,  no  return  of  the  blue  colour  takes  place. 

Proof  of  the  Diffusion  of  JJissolred  O.ri/yen  info 
Ui/droyen. — A  positive  proof  that  when  pure  hydrogen 
comes  in  contact  with  aerated  water  it  is  contaniiiutted  with 
oxygen,  has  been  obtained  a.s  follows  : — 

A  large  flask  was  filled  with  a  fairlj  strong  iudigo- 
carmiue  solution  which  was  decolourised  carefully  with  hypo- 
sulphite. Matters  were  so  arranged  that  pure  hydrogen, 
freed  from  all  traces  of  oxygen  as  before  stated,  could 
be  passed  through  aerated  water,  and  thence  into  the  large 
flask,  driving  out  the  sensitive  yellow  liquid  through  a  tube 
passing  to  the  bottom  of  the  flask.  In  this  way  the 
hydrogen,  contaminated  with  oxygen  from  the  aerated 
water,  is  imprisoned  above  a  solution  which  will  indicate 
the  presence  of  oxjgen  by  the  formation  of  a  blue  colour. 
This  blue  colour  was  observed  at  the  surface  of  the  liquid, 
aud  after  a  few  minutes  it  became  very  intense  and  un- 
mistakeable. 

Influence  of  the  Amount  of  Indigo-Carmine  used. — 
These  experiments  explain  a  singular  observation  made  by 
Schiitzeuberger,  nanielv,  that  by  using  a  small  amount  of 
indigo-carmiue  onlv  half  the  dissolved  oxygen  is  estimated. 


when  the  first  decolourisation  of  the  solution  is  effected ; 
whilst  when  a  much  larger  quantity  of  iudigo-carmine  is 
employed  the  whole  of  the  dissolved  oxygen  is  found.  The 
explanation  given  by  him  being  that  the  reaction  between 
reduced  indigo  and  dissolved  oxygen  is  a  different  one 
from  that  taking  place  between  hyposulphite  and  dissolved 
oxygen,  inasmucii  as  in  the  latter  reaction  half  the  oxygen 
becomes  latent  as  hydroxyl  with  subsequent  slow  liberation 
of  oxygen,  whilst  iu  the  former  no  hydroxyl  is  formed. 

His  (d)servatiou,  however,  will  bear  another  interpretation, 
namely,  if  more  reduced  indigo  be  present  than  is  sulficient 
to  combiiie  with  all  the  dissolved  oxygen  contained  in  the 
added  water,  this  oxygen  is  immediately  combined  by  the 
reduced  indigo  aud  its  diffusion  prevented.  Hence  all  the 
oxygen  is  obtained.  The  use  of  so  large  a  quantitj'  of 
indigo,  however,  so  disturbs  the  end-reaction,  from  the 
presence  of  so  much  of  the  yellow  compound,  that  *'  it  is 
ditficult  to  fix  the  point  at  which  the  last  trace  of  blue  has 
been  discharged  with  any  degi'ee  of  accuracy."     (Dupre.) 

A  new  method  must  satisfy  the  following  conditions: — 

(1.)  The  aerated  water  must  not  at  an}'  time  expose  its 
uncombined  oxygen  to  an  atmosphere  of  hjdrogen. 

(2.)  Precautions  must  be  taken  to  ensure  the  use  of  an 
atmosphere  perfectly  free  from  oxygen,  and  the  apparatus 
used  must  not  penult  any  ingress  of  air. 

(3.)  When  the  vessel  iu  which  the  analysis  is  made  is 
first  tilled  with  water  to  expel  air  or  to  obtain  the  sensitive 
yellow  liquid,  the  first  portion  of  gas,  having  been  in  contact 
with  aerated  water,  is  contaminated  with  oxygen  and  must 
be  entuely  driven  out. 

Apparatus  adopted. — Fig.  1  shows  the  apparatus  adopted 
by  us  for  caiTying  out  the  estimation. 


Fig.  1. 
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It  consists  essentially  (1)  of  nil  apparatus  for  tlie 
('oi)tiiiiinus  geiu'ralion  and  piiiilioatioii  of  Iivdrojii-n,  by 
the  action  of  dilute  sulphuiir  acid  on  zinc  ;  (2)  a  :Jl)0  ee. 
widr-moutliril  lintlli-  tilti'd  with  llnvi'  liuivttes  with  ghtss 
taps,  iidet  and  outlet  tubes  for  u  eurient  of  hydrogen,  and 
an  outlet  tube  for  the  titrated  licpiid  :  (:0  Winchester  stock- 
bottles  of  h\  |iiisnl|ihite.inilii;o  (not  shown),  ami  naliT.  com 
nniuieatiiu;  with  llieir  rcspccli\e  burettes  by  glass  syphons. 

The  bxdrogen  gi'uci-aled  in  .V  passes  through  two  wasli- 
bottlcs  eoiitaiuiiig  caustic  polash,  theuc'i'  through  two 
I'jnnu  I'ling's  tnlns  lilleil  with  glass  bcails  moistened  witli 
an  alkalin<'  snjution  of  polassiuui  pyrogallate,  au  arrange- 
lueiit  being  niaile  wherein  the  beads  nan'  be  re-uu)istciied 
with  fresh  pyrogallate  frinu  llie  bottles  beneath,  thi'  li(|nld 
being  fiircid  up  by  hydrogen  pressiu-e. 

Pure  h\drogen  J.-  sup|ilied  contlnuiiiiv|\  (  I )  to  thi'  slock 
bottle  of  h\  posulphile.  (-)  to  the  hyposul|ihite  burelle,  and 
CA)  to  the  titration  bottle. 

The  Xew  Method. — A  sample  of  water  is  examined  as 
follow  s  ; — 

(1.)  20  ce.  of  the  water  is  introduecil  iulo  tlie  small 
bottle  and  about  1!  ei'.  of  indigo  solution  added. 

(2.)  .\  moderate  current  of  hydrogen  is  passed  through 
the  blue  liipiid  by  a  very  tine  .jet  for  three  minutes  to  free 
both  water  and  supernatant  gas  from  free  oxygen. 

^:l.)  Hypi>sulpliit<-  is  now  carefully  ;iildcd.  during  the  tlow 
of  hytlrogen.  until  the  ehange  from  bliu*  to  yellow  occurs, 
taking  care  not  to  overstep  this  point. 

(4.)  .V  further  measureil  quantity  of  hyposulphite  is  now 
adilol  (soy  10  ee.)  sutticient  to  combine  with  all  the  dis- 
si)hed  oxygen  in  tIuM()lume  of  water,  jO — 100  cc.,  proposed 
to  be  used  in  the  estimation. 

(5.)  The  important  point  now  is,  that  the  water  is  run  iu 
from  a  burette  by  a  capillary  tube  ]iassing  bennilh  llir 
surface  of  the  liquid  to  the  bottom  of  the  vessel.  Thus  we 
introduce  the  water  into  a  liquid  which  will  iit  ohcc  eoudiiue 
the  free  oxygen,  and  thus  prevent  its  dilYusion  on  coming  in 
contact  with  the  hydrogen,  the  reduced  indigo  acting  as  an 
indicator  for  the  complete  oxidation  of  the  h^'posulphite. 
The  liipiid  is  kept  in  constant  motion  during  the  addition  of 
the  water,  which  is  shut  olY  the  moment  a  permanent  blue 
colour  appears. 

(G.)  The  blue  is  decolourised  by  a  further  slight  addition 
of  hyposulphite.  The  volume  of  water  used,  and  the  total 
hyposidphite,  minus  the  tirst  achlition,  are  noted,  and  the 
estimation  repeated  for  eoidirmation. 

When  the  water  contains  very  little  oxygen  the  second 
addition  of  hyposulphite  may  be  omitted,  the  reduced 
in<ligo-carmine  being  sufficient  to  take  up  all  the  dissolvetl 
oxygen.  In  this  ease,  care  must  be  tak*'n  that  the  oxygen 
added  should  require  not  more  than  half  the  hyposnl]iliitc 
tirst  a<lded  to  decolourise  the  indigo-carmine. 

Sliindiiidi.ialion  of  the  l/i/posiilphitr. — In  order  to  lom- 
plete  the  estinnition  it  is  neccs.sary  to  know  thci  strength  of 
thi'  hyposulphite  solution  I'mployed.  This  has  entailed  a 
very  considerable  amount  of  labour,  inasiuu(di  as  of  the  t^\■(^ 
methods  hitherto  adopted  foi'  this  purpose,  the  tirst  was  i'ouinl 
to  be  fuudanieiitally  wrong,  and  the  second  to  depend  on 
eiToiicons  data. 

The  authors  examine  the  copper  method  of  standardisa- 
tion, depending  on  the  decidourising  effect  of  hyp()sul|>hite 
on  a  standard  si>lutif)n  of  ammonio-enpric  sulphate. 

They  adopt  the  method  of  standardisation  depending  on 
a  titrating  of  fidly  aeratcrl  distilled  water,  aerated  at  a 
known  temperature  and  luessurc,  but  lind,  on  investigatin?r, 
that  the  oxygen  value  of  such  water  is  inaccurately  given 
by  Bunsen's  coefficients  of  absorption,  jirevionsly  used  for 
the  standardisation,  and  they  substitute  the  following  values 
which  they  have  detenuined  by  using  apparatus  specially 
coiistnicted  for  the  purpose  of  extracting  the  dissoh'ed 
gases  by  boiling  the  water  in  racuo.  and  subseipiejilly 
measuring  the  volume  of  oxygen.* 

Method  if  Aeration. — Before  giving  the  results  of  the 
estinmtious  made  with  distilled  water  saturated  with  air,  it 
is  necessary  to  describe  the  method  of  aeration. 

Freshly  distilled  water  adjusted  to  the  required  tempera- 
ture was  aerated   by    vigorous  agitation  in  two  Winchester 

•  For  detaiU  see  Jomnml  of  the  Chemical  Society,  August  188i». 


quart  bottles  half  full  of  water,  the  air  being  renewed  five 
or  six  times  by  emptying  the  contents  of  one  bottle  into 
the  other  and  again  diviiling  into  two  portions,  which  were 
repeatedly  agitated  with  fresh  air. 

When  aerated,  one  bottle  was  filled  and  allowed  to  stand, 
stiqiperi'd,  for  half  au  hour  to  an  hour,  to  get  rid  of  minute 
air-bubbles.  Then  the  gases  were  extracteil  and  analyseil, 
the  barometer  having  been  read  \o  obtain  the  prt-ssurc  at 
w  hich  the  water  was  at-rated. 

The  lUMubers  obtained  indicate  clo.se  agreement  between 
the  si'veral  expcrinu'nts  at  each  temperature,  and  also 
(lu'onghout  in  the  ratio  between  the  oxygen  and  total 
oxygen  |)lus  iiilrngen,  a  ralio  always  between  :i:!  ami  :M  per 
cent. 

They  show  a  wide  diseri-pancy  fitMu  liunsen's  numbers, 
but  agree  well  with  Dillmiir's  delcrmin:itions.f 

The  ftdlowing  table  has  been  constructed,  gi\'iug  tlie 
o.xvgen  values  for  fully  aerated  distillc<l  water  for  each  half 
degree  between  5"  C.  and  30°  C,  and  for  an  obsereed\ 
pressure  of  760  mm. ; — 


Oxygen  Dissolved  by  Distilled  Water.    5°- 

-30°  C. 

Tcmp. 
C. 

Ce.  Oi.VKcn 
N.T.P.  per 
Litre  Aq. 

DiCf.  for 
O-.i"  C. 

Temp. 
C. 

(-C.  Oxygen 
N.T.P.  per 
Litre  Aq. 

DilT.  for 

0-6°  C. 

5-0 

8-68 

0-10 

i.s-fl 

0-51 

0-07 

r>-.'5 

8-.M 

o-ii;i 

18 -.1 

6-.17 

007 

u-o 

8-i9 

0-09 

19-11 

G  40 

0-Oli 

l!'.'"i 

8-.W 

()-|l9 

1!1--, 

(i^.'il 

0-06 

7-0 

8-:il 

(1-llil 

20-0 

11 --28 

0-06 

'■f> 

8- 23 

0-»9 

•20-3 

fi-33 

0-Ofl 

8-0 

S-l.'i 

0-09 

21  0 

6- It; 

0-06 

8-5 

s-oi 

11-119 

21 -.5 

(i-10  • 

U-06 

u-n 

7-1)5 

o-o;i 

22-() 

C-04 

0-05 

!)•.■) 

7-80 

n'Oii 

22-5 

8-99 

0-05 

lO'O 

7-77 

0-08 

2;i-o 

5-91 

0-05 

10-5 

7-68 

0-08 

23 -.j 

3-89 

0-05 

110 

7'60 

0-08 

21-0 

5-84 

0-04 

11-B 

7-52 

0-08 

2t-.'i 

5-80 

0-04 

12-0 

7-41 

0-os 

25-0 

6-70 

0-04 

13-5 

7-3C 

0-(l8 

25-B 

5-72 

0-04 

lS-0 

7-28 

0-OS 

■2i;-o 

5-C8 

0-04 

13-.5 

7- 211 

0-OS 

20-5 

5-64 

0-04 

IfO 

7-12 

0-ns 

27-0 

5-CO 

0-03 

11-5 

7-Ot 

ll'OS 

-27-5 

s-.w 

003 

I.'i-O 

C-'X 

0-117 

3.S-0 

5-54 

0-03 

1.1-fi 

G-S9 

0-07 

•28-5 

5-51 

0-03 

ic-0 

0-82 

0-07 

29-0 

5-« 

0-os 

l(i-5 

6-75 

(1117 

29-5 

6-46 

0-02 

17-0 

C6-S 

0-07 

.■io-ii 

5-43 

17-5 

6-61 

Indiyo  Standardisation. — When  ouce  the  hyposulphite 
has  been  earefiilly  standardised  I)}'  distilled  water,  this 
rather  trouhlesonio  aeration  may  be  avoided  by  tiiiding  the 
oxyj^en-value  of  tlie  indifjo-carniine  solutiou.  This  solutior, 
remaining  eonstant  may  he  used  for  the  subsequent 
standardisation  of  the  hyposulphite. 


t  ••  Challenger"  R<-ports.  Vol.  I.,  Pt-  I.  p.  160. 

X  In  this  tahle  the  results  nrociilculated  for  a.^raiion  a.t  an  observed 

barouifctric  pressure  uf  "(JO  mm.   When  the  observed  pressure  is  belo-w 

"»J0  mm.  j'„th  tile  value  must  l>e  subtracted  for  every  1<>  mm.  diff. 

I   Tbe  same  value  must  be  added  when  the  pressure  is  abuut^  760  mm. 
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It  is  only  necessary  to  take  a  suitable  quantity  of  indigo 
solution,  diluted  with  water  if  necessary,  free  it  from  all 
dissolved  oxygen  by  a  current  of  pure  hydrogen  continued 
for  tive  minutes,  they  carefully  decolourise  ivith  hyposul- 
phite, the  value  of  which  has  been  carefully  found  by  using 
aerated  distilled  water.  The  hyposulphite  solution  slowly 
loses  strength  even  when  kept  in  hydrogen,  and  sliould  be 
standardised  daily  when  required  to  be  used. 

Comparison  of  the  New  Method  with  the  Volume  of  Gas 
foujid. — We  next  proceed  to  apply  the  volumetric  process 
as  thus  modified  to  the  examination  of  samples  of  water 
from  different  sources,  and  to  compare  the  results  with  the 
absolute  volume  of  gas  obtained  by  boiling  out  the  same 
water  in  vacuo. 

A  further  comparison  was  made  with  very  impure  Thames 
water  collected  at  Crossness,  opposite  the  southern  outfall 
for  London  sewage,  12  miles  below  London  Bridge. 

These  in  like  manner  indicate  that  the  method  gives  good 
results,  even  with  an  impure  water  of  this  character. 

The  process  thus  applied  to  waters  of  such  varied 
character,  and  containing  such  widely  different  amounts  of 
oxygen,  with  a  mean  difference  of  only  0'5  cc.  from  the 
value  obtained  by  extracting  and  measuring  the  gases, 
shows  that,  although  perfect  accuracy  cannot  be  guaranteed 
for  the  process  thus  improved,  yet  the  results  obtained  are 
not  far  removed  from  the  truth,  and  certainly  gi\-e  very 
valuable  indications  as  to  the  oxymetric  condition  of 
samples  of  water  submitted  to  its  operation. 

Influence,  of  Aciditi/  and  Alkalinitij. —  Althougli  the 
method  is  applicable  to  pure  and  impure  waters,  and  even 
to  brackish  waters,  this  is  not  the  case  if  the  water  contains 
cien  small  quantities  either  of  free  acid  or  alkali.  Thus,  if 
,  u',|  ^th  part  of  sulphuric  acid  be  added  to  pure  water,  not 
only  is  the  oxygen  value  obtained  a  different  one,  but  the 
whole  reaction  is  disturbed.  The  volume  of  hj'posulphite 
required  for  the  first  deeolourisation  is  greater ;  this  only 
produces  a  light  straw-yellow,  instead  of  the  fine  deep 
yellow  of  a  normal  titration.  The  delicacy  of  the  reaction 
IS  altogether,  destroyed,  a  much  larger  volume  of  water 
than  usual  only  slowly  producing  a  light  blue  colour, 
instead  of  the  distinct  colouration  produced  by  even  half  a 
cubic  centimetre  of  pure  water  in  a  normal  titration.  Oxalic 
acid  has  a  similar  action.  The  same  proportion  of  ammonia 
has  an  entirely  opposite  effect.  The  oxygen  value  is  raised 
instead  of  lowered,  and  the  delicacy  of  the  reaction  is  not 
impaired,  although  the  colour  reaction  is  very  much 
modified. 

Sodium  bicarbonate  has  no  effect. 

Of  course,  when  other  substances  than  oxygen,  which 
decompose  hyposulphite,  are  present  in  the  water,  the 
accuracy  of  the  method  is  proportionately  disturbed. 

Delicacy  of  the  Reaction. — With  pure  water,  the  change 
of  colour  is  a  very  highly  sensitive  reaction  and  the  most 
delicate  test  for  the  presence  of  free  oxygen  we  possess, 
one  part  of  oxygen  in  two  million  parts  of  water  being 
s\iifieient  to  bring  about  a  distinct  change  of  colour. 

Diffusion  of  0.vtj(jen  through  India-j^ubber. — The  delicacy 
of  this  reaction  may  be  employed  to  show  the  rapid  diffusion 
of  atmospheric  air  through  india-rubber  tubing.  The  ex- 
periment is  made  as  follows ; — 

100  cc.  of  water  and  3  cc.  of  indigo-carmine  are  freed 
from  oxygen  and  decolourised  in  the  usual  way.  The  liquid 
is  then  forced  out  by  hydrogen  pressure  on  opening  A. 

When  the  liquid  has  flowed  through  E,  C,  D,  E,  for  a  few 
seconds,  the  pinch-cock  A  is  closed. 

The  lii)uid  is  seen  to  be  yellow  at  F,  B,  and  D,  and  is 
allowed  to  remain  in  the  india-rubber  tube  C  for  five  minutes. 
If  now  A  be  carefully  opened,  so  as  to  allow  the  former 
contents  of  C  to  be  seen  in  the  glass  tube  D,  it  will  at  once ' 
be  observed  that  whilst  the  liquid  in  F,  B,  and  D  had  re- 
mained unchanged,  that  in  C  had  turned  quite  blue,  from 
the  absorption  of  atmospheric  oxj-gen  diffused  through  the 
india-rubber.  Even  one  minute's  exposure  is  sufficient  to 
give  an  indication. 

This  experiment  has  a  practical  bearing  on  the  construc- 
tion of  the  apparatus  as  figured  in  Uupre's  paper  and  in 
Sutton's  work  on  volumetric  analysis,  5th  edition,  in  which 
tlie  h^posu!j;hite  solution  is  made  to   pass  through  severiU 


feet  of  india-rubber  tubing  before  reaching  the  titration 
vessel,  its  strength,  of  course,  diminishing  with  the  time  of 
remaining  in  contact  with  the  india-rubber. 


Fig 


In  the  form  adopted  by  the  authors,  the  hyposulphite  is 
conveyed  from  the  stoek-bottle  to  the  titration  vessel  by  a 
glass  syphon,  and  onl}-  sutficient  india-rubber  used  to 
accommodate  a  pinch-cock  and  to  make  one  other  connexion 
necessary  for  the  free  motion  of  the  titration  vessel. 

Suggested  Applications  of  the  Method. — This  process  is 
perhaps  most  applicable  to  water  analysis.  It  is  well  known 
that  organic  and  bacterial  contamination  most  frequently 
exist  side  by  side,  the  one  calling  forth  the  other.  The 
activity  of  these  micro-organisms  shows  itself  in  the  dimi- 
nution of  the  dissolved  oxygen,  which  is  used  up  by  the 
bacterial  forms  during  their  active  life  in  changing  the 
organic  impurities  present  in  the  water.  Then,  again,  the 
process  might  be  used  in  the  brewery,  more  especially  at 
the  fermentation  stage  of  the  wort.  The  deleterious  effect 
of  a  sluggish  fermentation  is  often  felt  by  the  brewer,  and 
this  may  be  due  in  part  to  the  low  state  of  aeration  of  the 
wort. — J.  L. 


Estimation  of  Ferrocganogen  iti  Spent  Material  from  Gas 
Purification.  O.  Knublauch.  Jour.  f.  Gasbeleuchtung, 
1889,  4.iO— 459  and  493—500. 

The  author  points  out  that  the  difficulties  surrounding  the 
estimation  of  ferroc^'auides  in  spent  gas  purification  material 
arise  from  the  impurities  present,  and  he  asserts  that 
neither  titration  with  copper  sulphate  nor  with  permanganate 
give  reliable  results,  inasmuch  as,  in  the  latter  case,  the 
material  in  question  alwav's  contains  substances  other  than 
ferrocyanides  which  are  readily  oxidised  by  permanganate, 
even  after  the  removal  of  thiocyanates.  Whilst  in  the 
former  case  the  impurities  interfere  either  by  directly 
reacting  with  the  copper  sulphate  or  by  impairing  the 
delicacy  of  the  end  reaction.  Moreover,  neither  the  amount 
of  iron  nor  cyanogen  present  can  be  regarded  as  an  accurate 
measure  of  feiTocyanides ;  for  according  to  our  present 
knowledge  of  their  composition  it  cannot  be  stated  with 
certainty  that  these  constituents  are  really  present  in  the 
form  we  assume  them  to  be — in  fact,  the  author  has  come 
across  compounds  which  resemble,  but  which  are  not 
identical  with  ferrocj'anides.  Attention  is  drawn  to  the 
difficulty  of  removing  all  the  iron  not  in  the  form  of  feiTo- 
cyanide  in  the  presence  of  the  different  kinds  of  organic 
matter  present ;  the  author  has  also  observed  the  decomposi- 
tion of  ferrocyanides  with  the  deposition  of  iron  hydroxide. 
In  both  these  cases  the  iron  numbers  would  give  incorrect 
results.     In  fact,  the  author  has  come  to  the  conclusion  that 
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there  is  no  niethorl  l>_v  which  the  commercial  value  of  the 
sjH'iit  intiti-rial  can  lu*  accni-atdv  jjauj^cd.  and  tluTct'c>i\'  lie 
siijifjcsls  that  II  nu'lhod  ou^hl  to  be  ailoplod  wliich  will 
pvc  some  insight  into  the  technical  value  of  the  uialcilal. 
nnd  involve  )uiiccsses  similar  to  those  used  in  its  teclniical 
application.  Anil  with  this  olijcet  in  view,  he  has  devised 
n  method  on  the  following;  scheme  : — Conversion  of  the 
insoluMc  ferrocyano-ren  into  soluble  ferrocyanides,  puiilica- 
tion  of  the  extr.ict,  and  then  estimatini;  thi'  ferrocyaniiic 
direct  by  titration  with  copper  sulphate.  Having  ascertained, 
in  n  series  of  s])ceial  experiments,  tlic  teniperatiu'c  at 
which  the  drying  niijiht  he  conducted  without  decomposin;; 
the  matciial ;  the  conditions  under  which  the  conversion  of 
insoluble  into  soluble  ferrocyanides  niijjht  be  effected  with 
the  smallest  |iro<luclion  of  substances  which  would  interfere 
with  the  titration,  such  as  the  quantity  and  strength  of  the 
potash  duration  of,  and  temperature  duriiif;  contact ;  best 
means  of  removinj;  interfering;  substances ;  nio<ies  and 
nccuracy  of  tcstini; — after  completing  these  invcstig-.itions, 
the  author  iueorporalcd  the  results  in,  and  adopted  the 
following  method  : — The  whole  sample  of  'JOO — 2M)  grnis. 
is  dried  at  50° — 60°  C.  until  of  constant  weight,  taking  from 
5  to  6  hours.  The  dried  sample  is  pulverised,  and  jiassed 
through  a  sieve  with  360  meshes  to  the  siiuare  centimetre ; 
if  any  sawdust  is  present  it  rcnuuus  on  the  sieve,  and  is 
weighed  separately.  10  grms.  of  the  sifted  stuff  is  treated 
in  the  cold  with  50  ee.of  a  lOpcr  cent,  solution  of  jiotassium 
hydroxide  in  a  Hask  marked  at  250  cc,  and  at  255  cc, 
either  for  15  hours  with  freipient  agitation,  or  for  10  hours 
agitating  only  during  the  lirst  and  last  two  liours,  the  flask 
is  then  tilled  to  the  255  cc.  nuirk,  and  the  contents  filtered. 
100  cc.  of  the  tiltratc  is  run  into  a  hot  solutiou  of  ferric 
chloriile,  containing  60  grins,  of  ferric  chloride,  aiul  200  cc. 
of  hydrochloric  acid  (sp.  gr.  !•  19)  per  litre,  and  the  whole 
tiltei"ed  hot  (at  about  «0'  C.)  through  a  fohlc'd  filter 
covered  over  in  a  hot  water  funnel,  the  jtrccipitatc  is  washed 
with  hot  water,  but  not  for  too  long  a  time.  The  filter  is 
spread  in  a  porcelain  dish,  and  treated  with  20  cc.  of  10  pel- 
cent.  i>otasli,  taking  care  that  none  of  the  Prussian  blue 
escajjcs  decomposition ;  the  liquid  is  washed  into  a  quarter 
litre  flask,  and  tested  for  hyilrogcn  sulphide  with  sodium 
nitroprusside.  If  there  is  not  an  immediate  and  distinct 
reaction,  the  liquid  is  filtered,  50  to  100  cc.  acidified  with 
2"5  or  5  cc.  of  sulphuric  acid  (1:5),  and  titrated  with 
copper  sulphate.  If  hydrogen  sulphide  is  present,  the 
untiltered  liquid  is  trcatcil  with  1  to  2  grms.  of  lead 
carbonate,  filtered  quite  clear,  and  then  titrated.  The 
copper  sulphate  solution  contains  12  to  13  grms.  per  litre, 
and  is  staiulardised  by  titrating  with  a  solution  of  pure 
potassium  ferrocyanide  containing  4  grms.  per  litre.  To 
test  the  completion  of  the  reaction  either  the  spot  or  filter 
test  is  employed;  in  the  former  a  drop  of  the  liquid  is 
placed  on  filter-paper,  and  a  drop  of  ferric  chloride  is  placed 
near  it  ;  then,  as  the  drops  spread  and  come  in  contact,  the 
appeurunce  of  a  blue  colouration  where  the  liqui<ls  nnu-t 
iiidicutcs  inconiijlete  reaction  ;  hut  where  this  formation  of 
the  blue  ceases  to  be  observed  the  action  is  completed 
according  to  this  test.  In  the  filter  test  a  portion  of  the 
liquid  is  carefully  filtered  through  a  minute  filter,  and  the 
clear  liipiid  tested  with  ferric  chloride  ;  this  is  the  more  deli- 
cate test,  and  tluTefore  always  registers  slightly  higher  results 
than  the  spot  test.  Care  must  be  taken  to  always  use  the 
same  proportion  of  acid  in  the  titration,  and  to  allow,  in  all 
cases,  the  same  time  for  the  eo|)per  sulphate  to  react,  and 
also  for  the  appearance  of  the  blui^  colouration  in  testing  : 
2  minutes  for  the  spot  test,  and  J  to  i  miimtc  for  the 
filter  test.  Calculations  may  be  based  on  either  the  spot  or 
filter  litre  except  when  lead  has  been  used,  then  the  latter 
oidy  must  be  used  for  the  calculations,  which  are  simple 
enough.  Multiplying  by  0511  converts  percentage  of 
potassium  ferrocyanide  into  hydroferrocyaiiic  acid  j  by  0 '  078 
into  Pnissiau  blue;  by  0  369  hito  cyanogen ;  by  0-383  into 
hydrocyanic  acid. 

As  a  rule  the  spot  and  filter  titrations  oidy  differ  from  0  •  2 
to  0'  6  cc.  when  from  8  to  12  cc.  of  the  copper  solution  of  the 
above  strength  is  iise<I,  and  the  addition  of  the  last  -f^  cc. 
of  copper  solution  is  sufficient  to  dispel  the  blue  colouration 
which  gives  way  to  a  brownish  hue  or  to  a  colourless  state. 
Another  point  is  that  most  filter-papers  contain  sufficient 


iron  to  give  the  bine  colouration  without  any  further 
adilitiou  of  iron,  and  with  pure  f'crroi'yanidcs  and  most 
samples  of  spent  material  from  gas  purification,  the  titrations 
obtained  by  the  s)iot  test  with  and  without  the  addition  of 
iron  are  alike.  Hut  the  author  observed  that  souu'tinu's 
instead  of  the  blue  colour  giving  way  readily  in  the  usual 
mamicr,  the  solutiou  in  the  filter  test  remained  persistently 
green  or  greenish-yellow,  the  consequence  being  that  the 
filter  test  registered  nuich  higher  than  the  spot  test  ;  more- 
over in  such  cases  the  spot  test  with  iron  registered  higher 
than  the  si)0t  test  witln)iit  ii-on.  .\  number  of  exiierimcnts 
were  instituted  to  iiupiire  into  this  matter,  and  it  appears  to 
be  due  to  those  suhstaiurt's  already  refcrrcil  to,  which  appa- 
rently contain  iron  and  cyanogen  in  varying  ipiantities  ;  they 
also  contain  sulphur.  Tlu'y  appear  to  undergo  decomposi- 
tion and  gradually  yield  ferrocyanides.  They  are  dissolved 
by  potash,  and  are  apparently  precipitated  by  ferric  chloride, 
but  arc  not,  it  seems,  of  the  same  ^•aluc  as  ferrocyanides, 
but  as  they  undergo  conversion  they  ought  to  be  estimated. 
lu  fact,  on  keeping  for  some  time  they  disajjpcar,  and 
material  containing  them  will  after  some  months  cease  to 
show  indications  of  them,  and  the  sjiot  ami  filter  titrations 
will  be  normal ;  so  also  nuiterial  which  has  been  stored  or 
regenerated  does  not  contain  them.  The  author  suggests, 
as  the  outcome  of  his  experiments,  the  following  metliod  of 
correcting  for  these  impediments  : — .\dd  to  200  or  300  cc. 
of  the  solution  slightly  more  copper  sulphate  solution  than 
is  required  by  the  spot  titration,  too  little  eojipcr  sulphate 
causes  decomposition  even  with  piu'e  ferrocyanide ;  filter, 
]iour  the  filtrate  into  hot  ferric  cliloridc,  decompose  and 
titrate  the  Prussian  blue  foruu'd,  and,  if  it  is  thought  de- 
sirable, the  filtrate  from  this  precipitate  is  treated  in  the 
same  manner.  The  numbers  obtained  in  this  way  are  added 
as  corrections  to  the  numbei's  obtained  in  the  usual  manner, 
and  it  is  then  found  that  the  spot  and  filter  titrations 
approximate  more  and  more,  the  latter  becoming  less  the 
former  increasing.  It  tlierefore  seems  that  in  these  cases 
the  spot  test  shows  too  little  and  the  filter  test  too  much, 
and  therefore  an  alternative  for  the  fractional  titration  would 
he  an  agreement  between  the  parties  concerned  to  adopt 
some  mean  result  for  the  basis  of  valuation  ;  for  instance, 
mean  of  the  spot  test  without  iron  and  the  filter  test. 
Tables  of  analytical  results  of  the  examination  of  some 
]>urification  materials  are  given.  It  is  pointed  out  that  in 
valuing  material  the  ferroeyanogen  as  well  as  the  hydrogen 
sulphide  absorbing  po\vcr  must  be  considered. 


The   Separation    of  Copper  from   Antimony.      Finkener. 
Mitth.  Konigl.  techu.  Versuchs.  1889,  76—86. 

The  separation  is  effected  in  two  stages :  first  by  the 
precipitation  of  the  hulk  of  the  copper,  as  cuprous  iodide 
in  anaciil  solutiou,  and  then  by  the  removal  of  the  remainder 
as  sulphide  in  an  ammouiacal  solutiou.  The  author  has 
established  the  following  facts,  serving  as  a  basis  for  his 
method : — 

(1.)  Cuprous  iodide  carries  down  antimony  even  in  the 
presence  of  tartaric  acid  from  a  nitric  acid  solution  of 
the  two  metals,  but  does  not  do  so  if  the  antimony  be 
first  converted  into  a  double  salt  of  antimony  penta- 
fluoride  and  an  alkaline  fluoride  by  the  addition  of  the 
latter. 
(2.)  Free  iodine  in  the  presence  of  an  alkaline  fluoride 
converts  antimony  trifluoride  into  the  pcnfafluoride, 
though  somewhat  slowly  ;  the  jjrocess  is  hastened  by 
heat  and  the  addition  of  sulphuric  acid. 
(3.)  Sulphurous  acid  reduces  antimony  pentafluoride 
slowly  in  the  presence  of  potassium  iodide  ;  the  addition 
of  hydrochloric  acid  hastens  the  reaction,  but  the 
presence  of  potassium  fluoride  almost  completely 
inhibits  it. 

l''rom  this  the  following  method  is  derived : — If  the 
soIuti(Ui  to  be  tri*ated  contain  the  antimony  as  a  pentad 
compound  all  that  is  m-cessary  is  to  add  an  alkaline  fluoride, 
then  potassium  iodide  and  sulphiu'ous  acid,  heat  gently, 
filter  off  the  bulk  of  the  copper  as  cuprous  iodide,  and 
wash  with  boiling  water  made  acid  with  sulplunic  acid.  In 
the  event  of  the   antimony  being  in   the   triad    state  the 
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solution  may  be  first  treated  with  chlorine  or  bromine  water, 
or  oxidation  may  even  be  effected  by  the  iodine  liberated 
by  the  action  of  the  cupric  salt  also  present  on  the 
potassium  iodide,  provided  time  be  allowed  for  it  before 
the  addition  of  sulphurous  acid. 

The  filtrate  containing  all  the  antimony  and  a  little 
copper  is  oxidised  by  bromine  water,  and  the  metals  pre- 
cipitated together  by  sulphuretted  hydrogen,  the  mixed 
sulphides  dissolved  in  hydiocMorie  acid  with  the  addition 
of  potassium  chloiiite,  auuuouium  tartrate  added,  and 
ammonia  in  excess  ;  the  resulting  solution  is  heated  on  a 
water-bath  and  sulphuretted  hydrogen  water  added  little 
by  little  until  no  fuither  precipitation  occurs.  By  thus 
minimising  the  quantity  of  ammonlimi  sulphide  present, 
re-solution  of  eupric  sulphidi'  is  a\'fiided. 

The  filtrate  containing  only  the  antimony  is  acidulated  with 
sulphuric  acid  and  sulphuretted  hvdi-ogen  passed  through ;  the 
antimony  is  determined  in  the  sulphide  thus  precipitated  by 
heating  it,  together  with  its  filter,  with  hydrochloric  acid, 
and  determining  the  sulphuretted  hjdrogen  evolved  by 
standard  iodine  solution.  The  author  has  established  that 
antimony  sulphide  precipitated  in  the  presence  of  sufficient 
ammonium  tartrate  to  convert  all  chlorine  present  into 
ammonium  chloride  is  of  normal  composition,  and  yields  the 
theoretical  quantity  of  sulphuretted  hych-ogeu  when  heated 
with  hydi'ochloric  acid.    (Rose,  Analyt.  Chem.  6th  edit.,  II., 

478.) 

The  analytical  results  quoted  show  the  method  to  be 
reliable,  if  potassium  or  sodium  fluoride  in  the  proportion 
of  about  1  grm.  to  0'273  grm.  of  antimou}'  be  used,  and 
the  solution  in  which  the  first  stage  of  the  separation  is 
effected  be  about  200  cc. 

The  process  is  also  stated  to  be  equally  applicable  to  the 
separation  of  copper  and  arsenic. — B.  B. 


Aniili/sis  of  Crude  Tartrates.     N.  v.  Lorenz.     Chem.  Zeit. 
13,  693—694. 

The  author  defends  the  statements  made  by  him  in  a 
former  criticism  upon  Goldenberg's  original  process  for 
analysing  tartrates  (this  Journal,  1888,  136  and  239). 

— E.  E.  B. 


On  the  Sulphate  and  (.'arhonate  of  Lithium.     F.  ICobbe. 
Pharm.  Zeit.  34,  312. 

In  most  text-books  it  is  stated  that  lithium  sulphate  is 
soluble  in  alcohol.  This,  according  to  the  author,  is  not 
correct,  as  lithium  sulphate  is  insoluble  in  strong  alcohol, 
though  it  is  taken  up,  according  to  the  quantity  of  water 
present,  by  dilute  alcohol.  On  this  account  the  following 
method  adopted  by  the  German  Pharnuicopceia  for  testing 
the  freedom  of  lithium  carbonate  from  potassium,  sodium 
and  magnesium  salts  is  not  satisfactory: — "O'l  grm.  of 
lithium  carbonate  dissolved  in  a  few  drops  of  dilute 
sulphuric  acid  must  yield  a  clear  solution  on  addition  of 
4  gnns.  of  alcohol."  Under  these  conditions  even  the 
purest  carbonate  gives  a  marked  precipitate,  on  account 
of  the  insolubility  of  the  lithium  sulphate.  The  author 
.suggests  the  following : — 

A  solution  of  0'5  grm.  of  lithium  carbonate  in  10  gnns. 
of  dilute  sulphuric  acid  must  remain  clear  on  addition  of 
20  cc.  of  alcohol ;  3  per  cent,  of  potassium  carbonate  or 
O'o  per  cent,  of  calcium  carbonate  produces  a  turbidity. 

— O.  H. 


The  Presence  of  Pi/ridine  in  Amt/l  Alcohol;  a  ^^ew  Com- 
pound of  Picric  Acid.  H.  von  Asboth.  Chem.  Zeit.  13, 
871—872. 

A  NUMBER  of  specimens  of  amyl  alcohol  were  found  to 
yield,  when  used  as  a  solvent  for  picric  acid,  crystals  of 
what  proved  to  be  pyridine  picrate,  thus  pointing  to  the 
presence  of  p\Tidine  in  the  samples  tested,  none  of  which 
had  been  deuaturated.  Hungarian  amyl  alcohol  was  found 
to  be  free  from  pmdine,  and  this   is   considered   by  the 


author  to  be  due  to  the  fact  that  in  Hungarj-  the  spirit  is 
distilled  by  steam  (Bohm  Fredersdorf'  or  Ilges'  method  is 
employed),  whilst  in  many  parts  of  Germany  from  which 
the  samples  containing  pyridine  were  got,  Doru's  or 
Pistorius'  distillation  apparatus  is  in  use.  In  these  the 
flame  comes  into  direct  contact  with  the  boiler  containing 
the  alcohol,  and  any  insoluble  matter  contained  originally 
in  the  mass  would  probably  be  carbonised,  yielding  pyi-idine 
as  a  decomposition  product.  Eecently  the  steam  dis- 
tillation apparatus  has  been  more  extensively  in  use  in 
Germany  than  heretofore,  and  samples  of  amjl  alcohol 
obtained  in  1888  were  foimd  to  be  free  from  jiyridinc. 
The  pyridine  picrate  forms  needle-shaped  crystals  whicli 
are  difficultly  soluble  in  alcohol  and  in  cold  water.  They 
melt  at  114j',  and  arc  decomposed  by  stiong  acids  or 
bases  with  separation  of  pyridine.  Heated  gently  they  are 
partially  decomposed;  strongly- heated  thej' explode.  Their 
formula  is  CiH5X.CcH2(NO;)30H.  To  employ  this  picrate 
as  a  test  for  the  presence  of  pyridine  in  amyl  alcohol, 
picric  acid  is  dissolved  in  the  sample,  the  solution  filtered 
and  the  crystals  which  separate  on  cooling  recrystallised 
from  hot  water. — C.  A.  K. 


Distinction  of  Pesorcinol  from  Carbolic  Acid  and  from 
Salici/lic  Acid.  II.  Bodde.  Nederl.  Tijdschr.  v.  Pharm. 
Chem.  en.  Toxikol.  1889,  1,  163. 

A  SOLUTION  of  resorcinol,  either  in  water  or  in  alcohol, 
gives  a  violet  colouration  on  addition  of  a  tb'op  of  sodium 
hypochlorite  which  soon  tiu-ns  j'ellow,  and  which  on  warming 
or  on  further  addition  of  hypochlorite  becomes  dark  yellow, 
red,  or  dark  brown.  One  part  of  resorcinol  in  10,000  parts 
of  water  can  lie  detected  by  the  violet  colouration.  Carbolic 
acid,  salicylic  acid,  benzoic  acid,  and  allied  bodies  do  not 
give  the  violet  colouration,  the  solution  either  remaining 
colourless  or  showing  a  slight  fluorescence;  on  warming  it 
turns  slightly  j-ellow.  A  solution  of  resorcinol  treated  with 
a  few  drops  of  ammonia  and  then  with  a  few  drops  of 
sodium  hypochlorite  gives  a  red-riolet  colouration  which 
turns  j-ellow  on  standing  and  dark  green  on  boiling. 
Sahcylic  acid,  benzoic  acid,  and  antifebrin  give  no  coloura- 
tion with  this  reagent ;  phenol  gives  a  blue-gi'cen  colouration. 

— C.  A.  K. 


The  Flashing  Point  of  Mineral  Lubricating  Oil.     Holde. 
Mitth.  Konigl.  techn.  Versuchs.  1889,  64 — 73. 

The  objections  that  are  now  conceded  with  respect  to  the 
methods  of  determining  the  flashing  point  of  kerosene, 
formerly  in  use,  are  valid  in  the  case  of  mineral  lubricating 
oils.  An  apparatus  on  the  lines  of  the  Abel  instrument  is 
what  is  needed.  A  modification  of  the  Pensky  apparatus 
(Schadler's  Fette  u.  Oele  d.  Fossilien,  p.  443)  was  devised 
and  is  shown  in  the  accompanving  figure.  The  chief  point 
in  which  it  differs  from  the  Abel  oil-tester  is  the  presence  of 
an  agitator  with  two  sets  of  blades,  so  that  both  the  oil  and 
the  atmosphere  in  the  cup  immediately  above  it  are  kept 
homogeneous.  By  this  means  local  inequalities  in  the 
heating  are  oliviated,  a  result  which  is  also  favoured  by  the 
even  distribution  of  the  hot  gases  from  the  lamp  shown 
beneath  the  vessel  itself.  On  this  account  there  is  little 
fear  of  arriving  at  an  erroneous  result  by  moderately  rapid 
heating,  a  risk  attending  the  use  of  the  older  forms.  A  rise 
of  12°  C.  per  minute  towards  the  close  of  the  experiment 
may  safely  be  adopted. 

Some  oils  contain  much  water  and  give  very  u'regular 
values  for  their  flashing  points.  The  presence  of  moisture 
may  be  recognised  by  heating  the  oil  in  a  test  tube  in  a 
cleiu'  oil-bath  kept  at  about  140°  C.  As  its  temperature 
approaches  120°  C.  it  begins  to  fi-oth  and  may  even  "  bump," 
while  the  film  of  it  on  the  walls  of  the  test  tube  is  seen  to 
be  an  emulsion  of  water  and  oil,  and  does  not  become  clear 
even  at  150°  C.  It  is  easy  to  distinguish  these  indications 
of  the  presence  of  water  from  those  of  entangled  or  dissolved 
air  which  is  sometimes  present.  It  is  of  course  necessary 
in  making  this  experiment  (as  in  sampling  the  oil)  to  avoid 
even  a  trace  of  moistui-e  in  the  vessels  used. 
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Section  through  the  Middle. 


The  results  of  numerous  experiments  demoiistratiufr  tla- 
closeness  of  the  iioreenient  of  the  tipures  obtained  bj-  the 
use  of  this  apparatus,  autl  the  unreliability  of  more  primitive 
methods,  are  recorded  iu  voluminous  tables. — B.  B. 


Detection  of  Mineral  Oil  in   Fully  Oils.     Ilolde.     Mittb. 
Konigl.  teehii.  Vcrsuchs.  1889,  7.'). 

Bexedikt's  process  ("  Analysen  der  Fette  uiid  Waclisarton," 
p.  102),  whioli  consists  in  saponifying  the  oil  with  alcoholic 
[KJtash,  anil  adding  ammonia  to  the  solution,  thus  producing 
a  turbidit)-  if  mineral  oil  be  present,  needs  attention  to  be 
paid  to  his  prescription,  as  a  too  weak  alcohol  fails  to  yield 
a  clear  solution,  even  with  pure  fatty  oils ;  a  large  excess 
of  ammonia,  too,  causes  in  any  case  a  precipitate,  the  potash 
soap  being  thrown  down. 

The  author  descrtlK'S  and  recommends  the  following 
luethod; — A  piece  of  caustic  potash  the  size  of  a  Jiea 
is  heateil  in  a  test  tube  with  about  .'>  cc.  of  absolute  alcohol 
until  dissolved  ;  three  or  four  dro|)S  of  the  suspecteil  oil  are 
then  added,  the  heating  continued  for  one  minute  and 
3  or  4  cc.  of  di.stilleil  water  addeil.  If  the  solution  remain 
clear  a  fatty  oil  only  is  present.  .\ny  little  flocks  of  soap 
visible  before  the  addition  of  water  ilissolve  afterwards  ; 
even  1  per  cent,  of  mineral  oil  causes  the  formation  of  a 
distinct  turbidity. — B.  B. 


Estimation  of  Lime  iu  Soils.    F.  Bcverdin  and  C.  de  la 

Harpe.  Chem.  Zeit.  13,  726. 
'I'liK  lime  present  in  soils  serves  different  purposes.  Not 
only  <loes  it  act  as  a  binding  material  for  the  soil  and  a 
promoter  of  the  oxi(hition  of  the  nitrogenous  organic 
matters,  but  it  also  serves  as  an  important  plant  food. 
.\uii  in  these  respects  all  lime  salts  do  not  act  alike,  for 
whil.st,  fiu-  instance,  tinely -divided  calcium  carbonate  assists 
the  formation  of  nitrates, calcium  sulphate  acts  indifferently. 
It  is  therefore  of  importance  to  estimate  the  directly  active 
lime  in  making  an  analysis  of  soil.  P.  de  Mondesir  does 
this  by  measuring  the  volume  of  carbonic  acid  gas  which 
is  liberated  by  treating  the  soil  with  tartaric  acid.  But  this 
treatnu'Ut  causes  the  lumps  of  calcium  carbonate  to  be 
ilissolvcil,  and  as  only  the  surface  of  the  same  is  active, 
the  method  is  unsatisfactory.  The  authors  propose  the 
following  method:  The  sam)ile  of  soil  is  digested  on  the 
water-bath  for  several  hours  with  an  excess  of  a  mixture 
of  cipial  molecules  of  sodium  oxalate  and  carbonate.  The 
sodium  oxalate  solution  nnist  have  been  standardised  and  the 
n\ixtinc  be  so  concentrated  that  about  200  cc.  will  suffice 
for  20  gnus,  of  the  soil.  The  solution  is  filtered,  the  residue 
washed,  the  washings  being  addid  to  the  tiltrate,  and  then 
the  tiltrate  is  aiidilied  with  hydrochloric  acid.  In  most 
eases  a  ])recipitate  of  organic  acids  is  produced,  which  must 
be  tilteri'd  off.  Sodium  acetate  is  then  added  to  the  tiltrate, 
and,  after  boiling,  calcium  chloride  solution  is  added  to 
precipitate  the  excess  of  oxalic  acid,  which  is  estimated  with 
permanganate  in  the  usual  way.  From  the  amount  of 
oxalic  acid  which  is  found  to  be  absorbed  by  the  soil,  may 
be  calculated  the  ipumtity  of  active  lime  present.  The 
carbonate  of  soda  causes  the  magnesia  to  remain  iu  the 
form  of  magnesium  carbonate,  whilst  the  sodium  oxalate 
changes  the  tiiu'ly  divided  calcium  carbonate  and  other 
lime  salts  into  calcium  oxalate,  but  attacks  only  the  surface 
of  the  lumps  of  calcium  carbonate. — E.  K. 


Quantitative   Determiiiciliou    iif  Methoxijl   (^O.CH-^.     R. 
Benedikt  and  H.  Griissner.     Chem.  Zeit.  13,  872—873. 

Thk  method  is  a  moditication  of  that  proposed  by  Zeisel 
(see  this  Journal,  188G,  335). 


Water 


The  stibstance  (0-2  to  0'3  grm.)  is  placed  in  the  flask  A, 
the  capacity  of  which  is  30 — 35  cc,  and  there  treated  with 
10  cc.  of  hydriodic  acid  of  sp.  gr.  1-70.   A  current  of  carbon 
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dioxide  is  passed  through  the  flask,  the  heating  of  the  hitter 
being  effected  by  a  glycerol  bath.  The  methyl  iodide 
formed  passes  through  the  three  bulbs  I.,  II.,  and  III. 
I.  is  empty,  II.  contains  water,  and  III.  water  containing 
red  phosphorus  in  suspension.  These  bulbs  are  surrounded 
by  water,  the  temperature  of  which  can  be  kept  at  70^  C.  by 
passing  in  hot  water ;  this  is  necessary  in  the  determination 
of  ethoxyl  (CC^H;).  After  passing  the  bulbs,  the  methyl 
iodide,  which  is  quite  free  from  hydriodic  acid  and  iodine,  is 
absorbed  in  the  flask  B  by  5  cc.  of  a  40  per  cent,  solution 
of  silver  nitrate  and  50  cc.  of  95  per  cent,  alcohol.  D  is  a 
safety  flask  containing  1  cc.  of  silver  solution  and  10  cc.  of 
alcohol,  but  it  was  never  found  to  contain  a  weighable 
quantity  of  silver  iodide.  The  alcoholic  solution  is  diluted 
with  water,  acidified  with  nitric  acid,  and  the  silver  iodide 
filtered  off  and  weighed. — C.  A.  K. 


Volumetric  Dctennimitinn   of  Carbon  Dioxide.     F.  Fuchs. 
Chem.  Zeit.  13,  873. 

The  flask  A  is  partially  filled  with  dilute  hyihochloric  acid 
and  this  then  saturated  with  carbon  dioxide  either  by  passing 


the  gas  into  the  acid  or  h}-  adding  sodium  carbonate.  In 
this  way  the  space  above  the  acid  l)ecomcs  entirely  filled 
with  carbon  tlio.xide  at  the  end  of  the  determination,  thus 
avoiding  any  error  due  to  the  varying  composition  of  the 
gaseous  hn'er  above  the  acid.  The  exit  tube  B  is  filled 
with  dry  air  and  inserted  in  the  stopper  C.  The  substance 
is  placed  in  the  small  bottle  D  and  held  in  a  hole  in  the 
stopper,  from  which  it  is  liberated  by  pressing  down  the 
glass  rod  above  it.  The  liberated  gas  is  measiu-ed  as  usual. 
Kesults  varying  from  0-07  to  0-.37  per  cent,  from  the 
theoretical  value  are  given. — C.  A.  K. 


Siiuultaneous  Determinatioji  of  Hydrogen  and  of  Nitrogen. 

C.  Gehrenbeck.  Ber.  22,  1694-1G96. 
Thk  combustion  is  carried  out  in  an  ordinaiy  combustion 
tube  open  at  both  ends,  in  which  the  substance,  intimately 
mixed  with  cupric  oxide  or  with  lead  chromate,  is  placed. 
The  stopper  at  the  one  end  of  the  tube  is  furnished  with  a 
tidie  pro\'ided  with  a  two-way  cock,  one  passage  of  which 
communicates  with  au  ordinary  drying  apparatus  for  air  and 
oxygen,  the  other  with  a  carbon  dioxide  generator.  The 
calcium  chloride  tube  is  connected  to  the  other  end  of  the 
combustion  tube,  and  attached  to  it  is  the  apparatus  for 
collecting  the  nitrogen  (Schiff's  ajiparatus  was  used).  A 
second  small  calcium  chloride  tube  is  interposed  between 
the  two  to  pre\"ent  any  sucking  back  of  the  liquid  from  the 
nitrogen  apparatus  into  the  calcium  chloride  tube.  To 
conduct  the  analysis  the  whole  apparatus  is  first  filled  with 
carbon  dioxide  (dried  by  means  of  sulphuric  acid)  and  the 


nitrogen  determination  made  in  the  usual  wa}'.  The  two- 
way  cock  is  then  turned  and  the  combustion  completed  in 
oxygen,  this  last  being  finally  displaced  by  air. 

Several  test  analyses  are  given  with  satisfactory  results. 

— C.  A.  K. 


A    New   Method  for  the   Quantitative  Determination   of 
Nicotine.     M.  PopoWci.    Zeits.  f.  Physiol.  Chem.  13,  445. 

Fifty  grms.  of  the  tobacco  powder  are  moistened  mth 
10  cc.  of  alcoholic  soda  solution  (6  grms.  of  caustic  soda  in 
40  cc.  of  water,  with  60  cc.  of  95  per  cent,  alcohol)  and 
then  extracted  in  a  Soxhlet  apparatus  for  3 — 4  hours  with 
ether.  The  extract  is  shaken  with  a  moderately  concen- 
trated solution  of  nitrophosphomolybdic  acid.  The  preci- 
pitate, which  readily  settles,  after  drawing  off  the  ethereal 
layer  is  made  up  with  water  to  50  cc.  and  the  nicotine  set 
free  \>y  the  addition  of  S  grms.  of  finely-powdered  barium 
hydroxide.  The  alkaline  product  containing  free  nicotine  is 
fiUered,  and  the  rotary  power  of  the  filtrate  determined  in  the 
polariseope  ;  from  this  the  quantity  of  nicotine  can  be  found 
in  a  table  prepared  by  the  author,  who  employed  ethereal 
solutions  containing  known  amounts  of  nicotine,  which  was 
precipitated  and  treated  as  above,  the  rotary  power  being 
determined  through  a  layer  of  the  solution  20  cm.  thick. 
Higher  results  are  obtained  by  this  process  than  by  Kissling's ; 
this  is  attributed  b}-  the  author  to  the  fact  that  some  of 
the  nicotine  is  lost  in  the  latter  process  in  distilling  off  the 
ether.— 0.  H. 


^fb)  <Book£(« 


Oel-  i-xD  BUCHDRICKF.4.RBEX.  Praktisches  Handbuch 
fiir  Firniss-  und  Farbenfabrikanten,  von  Louis  Edgar 
AxDES,  Lack-  und  Firniss-Fabrikant.  Mit  56  Abbil- 
dungen.  All  rights  reserved.  Wien,  Pest  und  Leipzig. 
A.  Harteben's  Verlag,  1889.  London:  H.  Grevel  and  Co., 
33,  King  Street,  Covent  Garden. 

Small  8vo  volume,  bound  in  paper  cover,  price  4«.  It  con- 
tains 261  pages  of  subject-matter  and  56  wood  engravings. 
The  treatment  of  the  entire  subject  may  be  best  exemplified 
by  a  summary  of  tlie  contents,  as  follows : — Linseed  oil ; 
Purification  and  Bleaching  of  Linseed  oil ;  Machinery  and 
Apparatus  used  in  purifying  and  bleaching  oils.  Chemical 
purification  of  Linseed  oil.  Oxidising  agents  for  the  con- 
version of  Linseed  oil  into  varnish.  Theory  of  Varnish 
making.  jVIanufacture  of  Linseed  oil  Tarnishes.  The 
Colouring  materials  for  paint — Artists'  Oil — and  Bright 
Printing  Colours.  The  Colouring  materials  for  Printers' 
black  inks.  Substitutes  for  Lampblack.  Apparatus  for 
Grinding  and  Triturating  Colours,  ilechanical  arrange- 
ments for  mixing  the  Binding  materials  with  the  Colours. 
Machines  for  grinding  Colom's.  The  Manufacture  of 
Colours  for  Oil  paints.  Artists'  Oil  Colours.  The  Manufac- 
ture of  Book  Printing  Coloirrs.  Composition  Varnishes. 
Mixing  the  lampblack  with  the  Varnish.  Eecipes  for 
Printers'  blacks.  Improvements  in  the  preparation  of  Book- 
printing  Colours  by  Dr.  H.  Brackenbusch,  &c.,  &c.  The 
work  closes  with  a  full  alphabetical  index. 


Chemische  Homologie  rxD  Isomerie  in  ihrem  Eiuflusse 
auf  Erfiuduugen  aus  dem  Gebiete  der  organischen  Chemie. 
Eiue  patentrechtliche  Studie  vom  Standpunkte  des 
Chemikers.  A'on  Dr.  Otto  N.  AVitt.  1889.  Berlin : 
Verlag  von  Eudolf  Miickenberger.  London :  H.  Grevel 
and  Co.,  33,  King  Street,  Govent  Garden. 

The  object  of  this  work  (price  5«.)  is  briefly  to  discuss  the 
relative  positions  of  the  organic  chemist,  discoverer,  inventor, 
and  patentee.  It  is  an  octavo  volume  of  pamphlet  form, 
containing  96  pages  of  text,  and  dedicated  to  Dr.  H.  Caro,  the 
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well-kuowu  chemist,  and  Director  of  the  Bndische  Anilin 
iiiul  Sodiifabrik.  It  is  subdivided  iis  follows: — I'aht  I. 
The  Patent  Laws  of  difTcroiit  Countries,  and  their  Inlluenee 
us  re-rards  Cliemieiil  Diseoveries.  Pakt  II.  t'henileal  Dis- 
covery and  its  Uelatioiis  to  Chemieal  Coiistruelion.  I'aht  III. 
Cliemieal  Honioloijv  and  Isoiuerism.  rAitr  IV.  llonioloftv 
and  Isomerism  as  repirils  their  Inlluenee  on  llic  Patent 
System.  Pakt  V.  Kxaniples : — No.  1.  Kxample  of  a 
Process  which  is  distinpuished  from  an  already  known 
Method  by  the  Km|iloyment  and  Prodnclioii  of  Homologous 
Substances.  Consequences  of  this  Homology.  No.  2.  Ke- 
jeetion  of  a  Patent  on  the  Ground  of  the  Isomerism  of  the 
Ingri'dients  used  with  Substances  already  known.  No.  :i. 
Granting  of  a  Patent  in  spite  of  llie  Isomerism  of  the 
Products  employed  and  produced  with  those  of  a  Process 
already  patented.  No.  4.  Granting  of  a  Patent  on  the 
grouiul  of  the  different  Colour  of  the  Isomerides  obtained 
by  the  Process  for  which  Protection  is  sought  from  that 
of  already  patented  Isomerides.  No.  5.  Decision  of  the 
Government  .lurisdictiou  of  the  L'Olh  March  1S89.  Pakt  VI. 
Final  Conclusions. 


CiiKMisni  -  Tkiuxisciiks  l{f:i>KKTi)KU  .m.  reliersiclitlieh 
geonlnete  Mittheilungen  der  neuesteii  Kriindungen,  Fort- 
schritte  and  Verbesseruugen  auf  dem  Gebicte  der  techni- 
sclien  imd  ludustriellen  Cheraie  mit  Hiuweis  auf  Masehinen, 
Apparatc  und  Litenitur.  Herausgegeben  von  1)k.  Kmii. 
Jacobsks.  1888.  Zwcites  Ilallijahr. — Krsle  IIHIflf. 
llerlin :  K.  Gaertner's  Verlagsbuclihandlung.  Herm:iiin 
Hej-feldcr.  London:  H.  Grevel  and  Co.,  :V.i,  King  Street, 
Coveut  Garden. 

Octavo  volume  in  paper  cover;  the  first  isstic  for  the 
second  half-year  of  18H8.  It  contains  IGO  pages  of  subject- 
nuitter,  plentifully  illustrated  with  wood  engravings,  and  in 
the  former  the  following  subjects  are  treated  of: — 

liuildiug  materials.  Cements,  Artificial  stone.  Colouring 
Matters,  Dyeing  and  Printing.  Fats,  Oils,  Illuminating  iind 
Heating  materials.  Fermented  liquors.  Tanning,  Le;ither, 
und  Glue  making.  Textiles.  Glass  and  Karthenwaro.  Wood 
und  Horn.  India-rubber.  Cements,  Gums,  &c.  Lukes, 
Varnishes,  and  Paints.     Metals. 


(^From  Board  of  Trade  and  other  Journals.') 


liAIUVAY  AW  CANAL  TRAFhlC  ACT,  1888. 

On  page  219  of  the  Hoard  of  Trade  Journal  for  Septem- 
ber will  l)e  found  the  text  of  a  memorandum  issvied  by  the 
Hoard  of  Trade  on  this  subject  on  the  8th  August  last. 


TARIFF  CHAiVGES  AND  CUSTOMS 
REGULATIONS. 

SwiTZKRI.AXn. 

Classification  of  Articles  in  Customs  Tanff. 
Note. — Quintal  =  220' 4  lb.  avoirdupois.     Franc  =  9^"i;rf. 
The    following   decisions   affecting    the   classifie:ition   of 
articles    in    the    Swiss  Customs    tariff    were    given    by    lln' 
Swiss  Custon)s  authorities  during  the  month  of  .July  last  ; — 
Fluoride  of  silicium  and  soiliuui  (lluosilicatc). — Category 
17.     Duty,  1  frauc  per  quiutal. 


Paper  used  as  blue  for  linen. —Category  38.    Duty,  IGfrs. 
'    per  quintal. 

Saccharin. — Category  216.     Duty,  10  frs.  per  quintal. 
Malt  extract,  in  bottles  or  jars,  with  or  willunit  label. — 
Category  2'18.     Duty,  10  frs.  per  quintal. 

Italy. 

(Uassijlcation  of  Articles  in  Customs  Tariff. 

Note. — (Juinlal  =  220-4  lb.  avoirdupois.     Lire  =  9,"ir'i- 

I  The  following  decisions  affecting  the  classification  of 
articles  in  the  Italian  Customs  tariff  have  recently  been 
given  by  the  Italian  Customs  authorities : — 

Carbonate  of  lime  ohtaineil  by  precipitation. — Category 
24G(i.     Duty  free. 

Tanned  hides,  without  hair,  sewn. — Category  190i/  (.i). 
Duty,  70  lire  per  quintal. 

Pepsine  acidulated  with  Iij'drocliloric  acid  in  tlie  form  of 
extract. — Category  G2.     Duty,  120  lire  per  quintal. 

Non-alcoholic  perfumeries,  placed  in  little  paper  b;igs,  are 
classified  under  *'  non-alcoholic  perfumeries,"  the  weight  of 
the  pap'jr  bags  being  included  with  the  goods. 

Vessels  of  celluloid  for  centrifugal  machines  intended  for 
the  bU';ieliing  of  thread. — Category  220h.  Duty,  11  lire 
per  {piintal. 

UxiTED  States. 

liecent  Customs  Decisions. 

The  following  decisions  affecting  the  classification  of 
articles  in  the  Custom,s  tariff,  and  the  application  of  the 
Customs  laws  of  the  United  .States,  have  recently  been  given 
by  the  United  States  Customs  authorities  : — 

An  article  called  "opium  ashes,"  containing  G'02  per 
cent,  of  niorphia,  is  duti;ible  at  the  rate  of  10  dollars  per 
I    pound  under  Schedule  A.  (T.  I.,  121). 

Hauxite,  ground  or  pulverised,  is  held  to  be  free  of  dnty 
under  T.  I.,  604,  on  the  ground  of  retaining  its  commercial 
designation  irrespective  of  the  condition  in  which  it  may  be 
imported. 

On  the  exportation  of  refined  stearin,  manufactured 
wholly  from  imported  crude  stearin,  a  drawback  will  be 
allowed  of  the  duties  paid  upon  :i  ijnantity  of  the  imported 
material  equal  to  the  net  weight  of  the  exported  article,  less 
the  legal  retention  of  10  per  cent. 

Bromo-fluoresic  acid,  a  derivative  of  coal  tar,  and  itself  a 
eo:d-tar  colour,  used  in  imparling  colours  to  various  fabrics, 
is  classified  under  paragraph  82  (T.  I.,  new),  and  dutiable  at 
the  rate  of  35  per  cent,  ad  valorem. 

Ferro-silicon,  ordin:iry  pig-iron  containing  about  10  per 
cent,  of  silicon,  and  used  in  mixing  with  low  grades  of  pig- 
iron  to  increase  the  percent;ige  of  silicon,  and  thereby 
str^'Ugthen  the  product,  is  dutiable  as  pig-iron  at  the  rate  of 
three-tenths  of  a  cent  per  pound. 

Fruit-juices,  when  containing  over  20  per  cent,  of  alcohol, 
should  he  classified  under  Schedule  H.  (T.  I.,  312),  as 
"  compounds  or  preparations  of  which  distilled  spirits  are  a 
eomp<uient  part  of  chief  value,"  and  subjected  to  a  duty  of 
2  dollars  per  gallon. 

So-called  '■  jasmine  w;iter"  is  to  be  classified  as  a  mcdi- 
ciiii^l  water  under  T.  I.,  93,  and  pay  duty  at  the  rate  of 
2  j  per  cent,  ad  valorem. 

(Jertain  iron  oxide  used  as  a  colour  or  paint  to  be  classified 
under  T.  I.,  87,  for  "  colours  and  paints,"  and  dutiable  at 
the  rate  of  2.")  jier  cent,  ad  valorem. 

Sylvenite  is  free  as  a  manure  salt. 

Indian  red  (earth  iKiint)  is  dutiable  as  colours  at  the  rate 
of  2.5  per  cent,  ad  valorem. 

Albuminised  paper  is  dutiable  at  25  per  cent,  as  paper  not 
otherwise  provided  for. 

"  Chlorophyl "  is  dutiable  as  a  vegetable  colour  at  the 
rate  of  25  per  cent,  ad  valorem. 

So-called  creolen  and  ichlhj'ol,  products  obtained  from  the 
distillations  of  English  coal,  are  dutiable  at  the  rate  of 
2.'>  per  cent,  ad  valorem  as  chemic:il  ciunpounds  not  other' 
wise  proviiU'd  for  under  T.  I.,  92. 

.So-c:illed  "  prinniliu,"  a  colour  derived  from  coal  tar,  is 
dutiable  under  T.  1.,  82,  at  the  rate  of  35  per  cent. 
ad  valorem. 
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Certain  Peruvian  bark,  not  being  in  a  ground  state,  but 
advanced  in  manufacture  for  the  purpose  of  developing  the 
alkaloid  principle,  is  dutiable  at  the  rate  of  10  per  cent. 
ad  valorem  under  T.  I.,  94. 

Cherry  juice,  which  is  obtained  from  fruit  in  its  natural 
condition,  and  which  is  simply  charged  with  spirit  to  prevent 
fermentation,  shall  be  classed  under  the  special  provision 
for  "  fruit  juice,"  at  the  duty  of  20  per  cent,  ad  valorem. 

Merchandise  found,  upon  chemical  analysis,  to  consist  of 
a  mixture  of  gi'ound  shellac  and  a  ground  turpentine  gum, 
forming  a  fabricated  mixture  intended  to  take  the  place  of 
pure  ground  shellac,  was  returned  for  duty  as  a  manufactured 
article  unenumerated  under  section  251^i,  Act  of  March  3, 
1883,  at  the  rate  of  20  per  cent,  ad  valorem. 

Trinidad. 

TaHff  of  Import  Duties, 

The  following  is  a  statement  of  the  rates  of  import  duty 
now  levied  in  the  island  of  Trinidad  : — 


Articles. 


Rates  of  Duty. 


Oleomargarine,  butterine.  or  any  preparation 
of  fat  other  than  lard  or  ghee 

Gunpowder 

Earthen  and  glass-ware,  for  every  100?.  <^)f 
value 

Leather  manufactures,  for  every  100?.  of 
value 

Methylated  spirits,  admitted  as  such  by  the 
Collector  of  Customs 

All  other  spirits,  strong  waters,  liqueurs,  and 
cordials  if  not  csceediiiL-'  the  stri'nu;tli  of 
proof  as  ascertained  liy  Sykt-s'  liydrnnieter, 
except  tinctures  admiltod  \\y  the  Collector 
of  Customs  as  lieing  for  niediciii:d  purposes 
only,  which  shall  be  charged  with  duty  at 
the" rate  payable  by  goods  unenumerated. . 

And  for  every  degree  of  strength  beyond 
that  specified  above  an  additional  duty 
of  Id.  the  liquid  gallon. 

Oil,  creosote,  for  every  100?.  of  value 

Do.,  cocoanut 

Do.,  petroleum 

Do.,  all  other  kinds 

Oil  meal 

Opium,  including  all  goods,  wares,  or  mer- 
chandise mixed  or  saturated  with  opium 
or  with  any  preparation  thereof,  except 
tincture  of  opium,  admitted  liy  the  <  'ollt'ctor 
of  Customs  as  being  for  niedirinnl  purposes 
only,  which  shall  be  chan:ed  witli  duly  nl 
the"  rate  payable  by  goods  uneniuuorated. . 

Koap 

All  other  goods,  for  every  100^  of  value 


Lb. 


Lb. 


s.  d. 

0  1 

0  7 

0  0 
<\  0 

1  tl 


Liquid  gall.  0    'i    0 


Gallon 


100  lb. 


4 

0 

0 

0 

1 

0 

0 

1 

0 

0 

1 

0 

0 

1 

(1 

100  lb. 


10  (I 
2  1 
0    0 


Exemptions  ; — Arrowroot ;  biirk  ;  bones    and    horns,   un- 
manufactured ;  charcoal ;  hme ;  manures  ;  and  starch. 


EXTRACTS  FBOM  VIPLOMATIC  AND 
CONSULAR  REPOltTS. 

The  Weights  axd  Measures  Act,   1889. 

A  memorandum  on  the  Weights  and  Measures  Act,  ISSO. 
|jrepared  by  the  Board  of  Trade,  ajipears  in  tlie  September 
number  of  the  Board  of  Tra<U'  Journal,  p.  322. 

The  MiKUFACTURiNG  Industries  of  British  India. 

The  foUowinjr  information  is  extracted  from  the  state- 
ment  cxhibitinu-   the    moral    and    material    progress   and 


condition  of  India  during  the  year  1887 — 88,  ordered  by 
the  House  of  Commons  to  be  printed  on  the  16th  August 
last  : — 

The  domestic  industries  of  India,  such  as  pottery  and 
brass  and  iron  ivorU,  continue  to  be  practised  after  ancient 
methods  all  over  India,  but  are  giving  waj-  before  the 
products  of  British  factories. 

The  produce  of  the  paper  mills,  of  which  there  were  four 
in  the  Bombay  Piesidcncy,  and  five  in  other  parts  of 
India,  had  increased  in  value  from  Rx.  177,995  in  1885 
to  Kx.  258,045  in  1887.  There  were  19  breweries  at  work, 
of  which  three  were  opened  in  1887 — 88.  They  produced 
during  the  year  4,860,000  gallons  of  beer  and  porter. 

Among  other  "  large  industries  "  which  are  shown  in  the 
Indian  returns  for  1887 — 88  may  be  mentioned  : — 

Soap  factories 2 

Tanneries  (large) 7 

Sugar  factories  {large) 9 

Cutch  and  lac  factories 50 

Oil  mills 28 

Cement  factory 1 

Bone  manure  factories 2 

It  is  reported  that  attempts  are  being  made  to  improve 
the  quality  of  the  silk  by  inducing  the  natives  to  take 
more  care  of  their  worms,  and  by  the  judicious  use  of 
European  mulberry  seeds.  With  this  view  European  seed 
has  been  distributed,  and  foreign  cocoons  have  been 
introduced.  Some  experiments  are  also  said  to  have  been 
made  successfully  to  get  over  the  difficulty  of  spinning 
tusscr  by  means  of  a  chemical  process. 

Besides  the  large  sugar  mills  at  Cossipore,  there  are  said 
to  be  170  smaller  factories  in  the  district,  at  which  sugar  is 
refined  according  to  the  native  method.  In  .lessore,  sugar 
is  manufactured  all  over  the  district.  There  is  one  manu- 
factory at  Kotechandpore,  where  14,833  maunds  of  refined 
sugar  were  produced.  It  is  observed,  however,  that  the 
industry  has  declined  since  foreign  sugar  has  been  brought 
into  the  market. 

There  was  a  decrease  in  the  manufacture  of  salt  in  all 
the  Orissa  districts  except  Pooree,  where  the  out-turn 
increased  from  6.000  maunds  in  the  previous  year,  when 
the  greater  number  of  the  manufacturers  resigned  their 
licences  through  objection  to  being  placed  under  the  Madras 
rules,  to  over  80,000  maunds,  the  manufacturers  having 
resumed  business.  In  Balasore  the  industry  is  fast  dying 
out,  owing  to  the  competition  of  Liverpool  salt. 

The  brass  and  cojyper  manufactures  of  the  Punjab  depend 
for  the  raw  material  on  importations,  chiefly  from  Europe. 
In  former  times  copper  used  to  come  from  C'abul,  but  this 
has  entirely  ceased ;  and  Chinese  zinc  has  long  been  driven 
out  of  the  market  by  the  European  spelter.  Various 
copper  and  zinc  ores  exist  in  the  Kulu  Hills  and  other 
parts  of  the  Himalayas,  but  the  imported  copper  and  brass 
are  so  cheap  that  there  is  no  present  hope  of  those  ores 
being  worked.  The  most  noticeable  feature  in  the  more 
receut  developments  of  the  industry  is  its  concentration  in 
certain  towns,  which  have  acquired  a  reputation  for  the 
(piality  of  their  goods. 

In  may  in  conclusion  be  noticed  that  a  native  engineer, 
a  man  of  considerable  means  and  intelligence,  has  opened 
a  brass  factory  at  Moheshgunge,  and  it  is  said  that  the 
manufacture  and  trade  iu  brass  vessels  are  brisk. 

There  arc  various  manufactories  in  the  North-West 
Provinces  and  Oudli,  of  which  the  principal  are  2,210  indigo 
factories,  employing  66,530  hands. 

There  were  three  factories  for  the  manufacture  of  sugar, 
one  at  Aska  in  Gaujam,  ami  two  in  South  Arcot  at 
Nellikuppam  and  IruvaUepet.  The  last-named  factory  was 
not  worked  during  the  year.  The  Behea  sugar-cane  mill 
was  largely  used  in  the  western  taluks  of  Bellary. 

{■rom  Karachi  it  is  reported  that  the  introduction  of 
hone  crushing  machinery  has  rendered  it  possible  for  ship- 
owners to  convey  bones  at  ordinary  cargo  rates,  and  that 
this  fact  may  be  exjiecled  to  have  a  favourable  influence  on 
the  largely  expanding  trade  in  the  export  of  bones. 

The  Reay  paper  mill  at  Muiidhwa,  near  Poona,  with 
a  capital  of  Rx.  50,000,  commenced  work  during  the  year. 
It  afforded  emploj'ment  to  180  persons  on  an  average,  and 
produced  130  tons  of  paper,  valued  at  Rs.  5,460. 
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TiiK  Sai.k  of  Maroarixe  in  ErssiA. 

A  ik'spalili,  iliitiil  the  Ctli  .^iipist  lust,  has  hicii  ivoiiveil 
lit  the  I'luvifjn  (IIKir  friiiii  Sir  K.  H.  1).  .Moiiti-,  Hit 
Mujt'stv's  AmUassatlor  at  St.  l*etcrslmrjr,  cnolosinj;  a  ti'ans- 
lation  hy  Mr.  MicItcH  of  a  stati'iiu*iit  in  the  Mascuw 
Cwttzettt',  <U'Si'ri!iin<r  the  iiKMlitieations  aditpted  h_v  tlu* 
Council  of  the  Kmpire  in  the  .scheme  for  tlie  .MUe  of 
lunr^riiie  in  Itnssia,  whieli  lia.s  now  heon  letnrned  to  the 
Minister  of  Domains  for  furtiier  elalioratioii.  Tlie  tVillowiug 
is  a  copy  of  the  traii>hition  in  (inestioii  ; — 

The  C'ouneil  of  the  Kmpire  has  etmsiiU'rahlv  moditied 
the  seh*'me  suhmitted  to  it  hy  the  .Miiii>tei'  of  ln)[)ei'ial 
Domains  !V»r  the  saK*  of  mar^^arine  in  Knssia.  The  eliief 
iiioditieatit>ns  consist  in  the  prohihition  to  mix  genuine 
hiitter  with  nntrgarine ;  in  the  appointment  of  Government 
iiispoetors  who  will  c.vercise  strict  snpervision  over  mar- 
ptrine  nnuiufaetories.  Moreover,  these  maiuifaetories  mast 
wind  np  their  hnsiness  in  tile  course  of  the  next  H\'e 
years,  after  which  they  will  tinally  close,  and  permission 
to  estahlish  new  margarine  w\)rks  will  not  he  irrantcil. 
The  project  lias  been  returned  with  the  above  moditica- 
tious  to  the  Minister  of  the  Domain  for  further  elaboration, 
which,  when  eomph-tcd,  will  be  again  discussed  by  the 
Council  in  its  full  assembly. 

The  Oleomarcikixk.  I.vw  in  thk  Uxitkd  St.4tks. 

In  July  1886  Congress  passed  an  Act  which  was 
approved  by  the  President  August  'Jud,  impctsing  a  tax  on 
the  manufacture,  sale,  importation  and  exportation  of  olco- 
niargariue,  and  placing  the  whole  matter  uncU'r  the  control 
of  the  C'onnnissioner  of  Internal  Hevenne.  The  system 
followcnl  is  very  similar  to  that  pursued  in  collecting  the  tax 
on  tobacco. 

The  regulations  to  carry  out  the  law  have  lately  been 
revised,  and  go  into  effect  September  1st.  A  brief  resume 
of  the  law  and  regulations  may  not  be  uninteresting  at  this 
time. 

;r  Section  8  of  this  .\ct  pro\  ides  :  "  That  upon  oleomargarine 
which  shall  he  manufactured  ami  sold,  or  removed  for  con- 
sumption or  use,  there  shall  be  assessed  and  collected  a  tax 
of  two  cents  per  potind,  to  be  paid  hy  the  manufacturer 
thereof ;  and  any  fractioiuil  part  of  a  pound  in  a  package 
shall  be  taxed  as  a  pound.  The  tax  levied  by  this  section 
shall  be  ivpresented  by  coupon  stam])s  ;  and  the  provisions 
of  existing  laws  governing  tlieengraving,  issue,  sale,  account- 
ability, effacement.  and  destruction  of  stamps  relating  to 
tobacco  and  snuff,  as  far  as  applicable,  are  hereby  made  to 
apply  to  stam|)S  provided  for  by  this  section." 

Section  :i  imposes  upon  manufacturers  aiul  dealers  in 
oleomargarine  sj)ecial  taxes,  as  follows  ; — 

"  Manufacturers  of  oleonuirgarine  shall  p,\v  six  hundred 
dollars.  Kvery  jwrson  who  manufactures  oleomargarine  for 
sale  shall  be  deemed  a  manufacturer  of  oleomargarine." 

'*  Wholesale  dealers  in  oleomargarine  shall  pay  four 
Inutdred  and  eighty  dollars.  Kvery  person  who  sells  or 
offers  for  sale  oleomargarine  in  the  original  UKiiuifacturcr's 
packages  shall  be  deemed  a  wholesale  dealer  in  oleomargarine. 
But  any  manufacturer  of  oleomargarine  who  has  given  the 
required  boial  and  paid  the  special  tax,  and  who  sells  only 
oleomargarine  of  his  own  production,  at  the  place  of  manu- 
facture, in  the  origiiuil  packages  to  which  the  tax-paid 
stumps  are  atfixed,  shall  not  be  required  to  jiay  the  special 
tax  of  a  wholesale  dealer  in  oleomargarine  on  account  of 
such  sales." 

"  Retail  dealers  in  oleomargarine  shall  pay  forty-eight 
dollars.  Kvery  person  who  sells  oleonuirgarine  in  less 
(piantities  than  ten  pounds  at  one  time  shall  lie  regarded  as 
a  retail  dealer  in  oleomargarine." 

Kvery  manufacturer  of  oleomargarine  is  compelled  by 
the  regulations,  in  compliance  witli  section  .)  of  the  law, 
"  before  commencing  business,  and  on  the  first  day  of  May 
of  each  yi'ar  before  continuing  business,  to  file  with  the 
collector  of  the  district  in  which  liis  factory  is  located  a 
notice,"  on  a  prescribed  form,  stating  the  location,  the 
character  of  the  machinery  and  appliances  used  for  manu- 
facturing, the  total  capacity,  in  pounds,  for  producing  oleo- 
margarine each  dav  of  21  Iwuirs,  in  his  factorv  ;  to   give   "a 


bond  in  an  amount  to  be  fixed  by  the  collector,  of  not  less 
than  ,),000  dols,,  with  two  or  more  sureties  .satisfactory  to 
him  ;  and  to  tile  an  inventory  of  all  the  materials  that  enter 
into  the  manufacture  of  tileiuuargariiu'.  including  all  mate- 
rials in  proci'ss  of  mauufai'ture,  all  tinished  products,  and 
all  other  materials  owned  by  him  on  that  date."  (ii'ee  Forms 
21:i,  214,  and  215.) 

He  also  keeps  a  hook,  which  is  open  to  the  inspection  of 
every  Internal  l{e\enue  otlicer  and  agent,  showing  the 
amount  of  all  materials  used  each  day  of  tlie  month  in  the 
manufacture  of  oleomai'garine  and  all  products,  whethi-r  of 
oleomargarine,  stearin,  or  other  product ;  and  makes  monthly 
leluriis  from  his  book  on  a  pri'scribi'd  form. 

This  monthly  retinii,  made  out  in  duplicate  (the 
original  is  placeil  on  file  in  the  otHce  of  the  collector  of  the 
district  in  which  the  factory  is  situated,  the  duplicate  is 
forwarded  to  the  central  ollice  at  Washington),  shows  the 
quantity  and  kind  of  material  used  for  the  production  of 
oleomargarine,  and  the  (piantily  of  oleomargarine  produced 
eacli  day  of  the  month;  and  also  the  quantity  and  kind  of 
materials  otherwise  usi-d  during  the  month.  It  also  gives 
in  detail  the  quantity  of  oleomargarine  sold,  removed,  or 
destroyed  on  each  day  of  the  month,  with  the  .serial  number 
of  the  package,  the  name,  place  of  business  and  residence 
of  the  persons  to  whimi  sold  or  consigned;  together  with  a. 
recapitulation  showing  the  aggregate  (piantity  on  hand  at 
the  beginning  of  the  month,  the  quantify  [iroduced,  the 
quantity  sold  and  removed,  including  lo.sses,  anil  the  quan- 
tity on  hand  at  the  close  of  the  month.  The  quantities  of 
oleomargarine  are  stated  in  taxalile  pounds. 

It  sometimes  happens  that  tax-paitl  oleomargarine  is  re- 
turned to  the  manufacturer.  In  this  case  he  enters  on  his 
book  and  monthly  return  the  serial  number  of  the  packages 
and  the  date  when  returned.  In  case  it  is  worked  over,  it  is 
credited  on  the  material  accinmt,  and  if  it  is  sold  again 
intact,  the  date  of  the  second  witlidrawal,  and  all  other 
particulars,  including  the  name  and  address  of  the  new 
jturchaser,  are  entered,  in  red  ink,  on  his  books  and  returns, 
(.Sec  Hook,  Form  GO  and  Form  216.) 

Wholesale  dealers  are  also  required  to  keep  a  book  and 
make  a  monthly  return,  showing  in  detail  the  quantity  of 
oleomargarine  received  by  them  direct  from  the  manufac- 
turers, giving  the  date,  from  whom  and  whence  received,  bv 
what  manufacturer  produced,  together  with  the  serial  number 
of  packages  and  unmber  of  taxable  pounds;  also  the  quantity 
of  oleomargarine  disposed  of  by  them,  with  date,  serial 
numbers  of  packages,  taxable  pounds,  by  wliat  niauiifac- 
turer  produced,  to  whom  sold  or  delivered,  with  name  and 
address  ;  also  the  quantity  received  from  other  wholesale 
dealers,  the  iiuantity  disposed  of  to  other  wholesale  dealers 
and  the  ipiantity  disposed  of  to  persons  not  known  to  be 
wholesale  dealers.  Oleomargarine  di.'posed  of  by  a  whole- 
sale dealer  to  himself  as  a  retail  dealer  or  consumer  is 
included  in  such  statements.  (Book,  Form  GI  and  Form 
217.)  Itetail  dealers  are  not  required  to  keep  books  or 
make  nnuitlily  returns. 

Oleomargarine  is  put  up  in  wooden  packages,  either  solid 
packed,  in  rtills  or  in  prints  ;  and  before  removal  from  the 
factory  is  branded  or  stencilled  with  the  serial  number  of  the 
package,  corresponding  to  the  number  on  the  stamp,  the 
woril  "  Oleomargarine,"  and  the  number  of  the  factory 
and  district  :  the  packages  also  have  a  cautionary  notice  or 
label  jiasted  on  them.  The  stamp  having  been  affixed  is 
immediately  cancelled.  The  face  value  of  the  stamp  repre- 
sents the  tax  on  the  number  of  taxable  pounds  of  oleomar- 
garine contained  in  the  package. 

The  stamps  are  engraved  and  bound  in  book  form, 
containing  200  stamps,  each  of  the  denominations  10,  20, 
:!0,  40,  50,  60,  70,  80,  90,  and  100  pounds.  Attached  to 
each  stamp  are  nine  coupons,  each  coupon  representing  one 
jiound.  The  tax-paid  stamp  must  be  signed  by  the  collector 
and  have  written  thereon  the  date  of  the  payment  of  the 
tax,  the  number  of  pounds,  the  number  of  the  factory, 
the  serial  number  of  the  package,  and  tlie  name  of  the 
person  by  whom  or  for  whom  it  was  cancelled. 

"  Ketail  dealers  in  oleomargarine  must  sell  only  from 
original  stamped  packages,  in  quantities  not  exceeding  ten 
pounds,  and  shall  jiack  the  oleomargarine  sold  by  them  in 
suitable  wooden   or   ]iaper  packages."     (Section  C.)     These 
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packages  must  have,  besides  the  name  aud  address  of  the 
dealer,  the  word  "  Oleomargarine,"  and  the  quantity  in 
pounds  contained  therein,  written  or  printed  upon  them  in 
letters  not  less  than  j-  inch  square,  and  must  be  so  placed  as 
to  be  plainly  visible  to  the  purchaser  at  the  time  of  delivery 
to  him. 

The  law  makes  provisions  for  testing  substances  suspected 
of  being  oleomargarine,  and  also  "  whether  anv  substance 
made  in  imitation  or  semblance  of  butter,  and  intended  for 
human  consumption,  contains  ingredients  deleterious  to 
the  public  health."  Xo  samples,  however,  have  ever  been 
submitted  under  the  latter  clause. 

Oleomargarine  imported  from  foreign  countries  is  not 
required  to  have  the  luterual  Kevcnue  stamps  affixed  thereto 
and  cancelled  unless  it  is  withdrawn  from  the  Custom  house 
for  consumptiou  or  sale  in  the  United  States. 

Manufacturers  of  oleomargarine  may  export  tlieir  product 
aud  be  allowed  credit  for  the  taxable  quantity  exported 
according  to  law.  The  regulations  go  into  minute  details  on 
the  different  steps  to  be  pursued.  (_See  Kegulations, 
Series  7,  Xo.  9,  Revised,  U.S.  Internal  Revenue.) 

The  law  imposes  heavy  penalties  for  violations  of  its 
provisions.  (.S'ee  sections"  4,  G,  7,  10,  11,  12,  13,  15,  17,  18, 
Act  of  August  2,  1886.) 

From  the  manufacturers'  and  wholesale  dealers'  monthly 
returns  a  list  is  made,  at  the  Wa.shingtou  Office,  of  the 
names  and  addresses  of  the  different  purchasers  in  each 
collection  district,  which  list  is  sent  to  the  several  coUectoi's 
of  Internal  Revenne.  Hy  this  means  a  collector  can  verify 
his  list  of  wholesale  and  retail  dealers  who  have  paid  the 
special  tax,  and  investigate  and  ascertain  who  may  be  dealers 
without  having  paid  the  special  tax  required  by  law. 


The  greatest  trouble,  in  enforcing  the  national  law  and 
collecting  the  special  taxes,  has  been  met  with  in  those 
States  where  the  State  law  contains  prohibitory  features, 
which  are  enforced  by  arresting  and  imprisoning  all  dealers 
who  have  paid  the  internal  revenue  tax  and  whose  names 
appear,  therefore,  in  the  collector's  book,,  which  is  open 
to  the  public  inspection  :  although  beyond  that  these  State 
officers  do  not  appear  to  go.  These  State  laws  likewise 
prohibit  the  manufacture  or  sale  of  cheese  containing  foreign 
fats,  and  the  use  of  oleomargarine  at  hotels,  restaurants,  or 
boarding  houses  ;  features  of  their  laws  which  do  not  seem 
to  be  euforced.  The  consequence  has  been  that  dealers 
have  abandoned  the  open  sale  of  oleomargarine  but  continue 
to  supply  their  customers,  by  placing  their  orders  directly 
with  the  manufacturers,  by  whom  the  oleomargarine  is 
shipped  to  the  customers'  residence,  the  dealers  thus  acting 
as  the  manufacturei-s'  agents.  The  consumer  of  10  lb.  or 
more  of  oleomargarine  has  therefore  no  trouble  in  obtaining 
his  weekly  supply  direct  from  the  factory,  but  the  large 
class  of  people  in  these  prohibition  States  who  want  only  a 
few  pounds  at  a  time  are  denied  that  privilege  and  are 
compelled  to  pay  a  great  deal  higher  price  for  the  lowest 
grades  of  poor  rancid  butter. 

The  following  statements,  showing  the  number  of  manu- 
facturei-s,  wholesale  and  retail  dealers,  from  October  31, 1886, 
when  the  law  first  went  into  effect,  to  April  30,  1889,  the 
end  of  the  last  special-tax  year,  engaged  in  the  business 
each  year  ;  the  quantity  of  oleomargarine  produced,  with- 
di'awn  from  factories  tax-paid,  lost  or  destroyed,  aud 
exported,  during  the  same  period  ;  aud  the  receipts  during 
the  last  two  years,  are  compiled  from  the  reports  of  the 
Commissioner  of  Internal  Revenue  : — 


St.ITEMEXT   showing    XlMBKR    of    il.iXVF.VCTUREBS  AXD   DEALERS,    -VND    OF   THE    Qu.V.NTITV    OF   OlEOJLVRG-IRIXE 

PKODCCED   IX   THE   UNITED   Sx.iTES. 


Special-tax  Tear, 


Manufac- 
turers. 


Wholesale 
Dealers. 


Retail 
Dealers. 


Ouartitv      Quantity 

FrZeed.  |n'">'l™.^V' 
Tax-paid. 


Lost  or     I   Quantity 
Destroyed. '  Exported. 


On  Hand. 


Oct.  31,  1886,  to  April  30, 188" 

Jlay  1,  ISS",  to  Apn\  30, 188S 
May  1, 1888,  to  April  30. 1889 


20 
23 


230 

13t 
1(50 


3,929 


1S.43 1,177 


3,279       I    32,270,532 
3,900       I     .^7,409,001 


17.672,507 

30,812,62^  1 
31,981,009 


42.750 

17.0!5 
2,917 


SS5,30S 

1.383.675 

2,065,840 


[■181,090    Nov.  1, 1836 

L    2,531  April  30,1887 

57,188  April  30,1888 

358,398  April  30,1889 


Statement  of  the  Receipts  from  Oleomakgarine  during  the  Fiscal  Years  ended  Jr^T;  30,  1888  and  1889. 


Bcceipts  during  Fiscal  Tear. 

Increase. 

Decreaae, 

1888. 

3SS9. 

Oleomaegaeixe. 

1 
Dol9.                       Dols.                       Dols. 
653,355-10                  677,3112-40                   2.3,047-30 

17,150-00                    12,400-00 

Dola. 

4,750  00 

123,258-54 
70,376-24 

130,631-51         i            7,372-97 

Wholesale  dealers  in  oleomargarine  (special  tas) 

73,914-00        1           3.537-70 

Total 

864,139  88 

894,-247-91                   30,108-03        j         4,750-00 

A  peculiar  but  natiu-al  tendenc}-,  owing  to  the  high  i-ates 
of  the  special  taxes,  has  been  noted  of  dealers  paying  their 
special  taxes  for  the  last  six  months  of  the  special  tax  year, 
viz.,  from  Xovember  to  May,  and  not  for  the  whole  jear. 
In  other  words,  diu-ing  the  spring  and  summer  mouths, 
when  dair}-  butter  is  cheaper  than  oleomargarine,  there  is 
no  profit  in  selling  the  latter.  The  small  manufacturer  has 
been  driven  out  of  the  business,  for  the  reason  that  he  could 
not  produce  enough  to  make  it  profitable  with  his  limited 
plant. 

It  will  be  seen  from  the  above  statement  that  although 
the  number  of  factories  have  been  reduced  from  32,  when 
the   law  first  went   into  effect,  to  23   on  .Vpril  30th  last,  the 


domestic  consumption  aud  the  exportation  of  oleomargarine 
has  steadily  increased.  An  average  monthly  increase  of 
one-third  of  a  million  pounds  in  domestic  consumption  in 
the  past  year  would  seem  to  indicate  that,  notwithstanding 
the  false  impressions  that  were  widely  disseminated  about 
oleomargarine,  it  has  attained  its  permanent  place  among 
an  increasing  class  of  consumers  as  a  cheap  and  wholesome 
article  of  food. 

By  the  system  pursued  each  manufacturer's  package  of 
oleomargarine  can  be  traced  from  the  time  it  leaves  the 
factory  duly  stamped,  branded,  and  labelled  to  the  hands  of 
the  wholesale  dealer,  till  it  reaches  the  retail  dealer  and 
often   the  consumer.     The   retail  dealers  incur  such  heavy 
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penalties  if  they  do  not  properly  brand  their  packaj;es  with 
the  word  "  olcomarftiirine,"  thnt  thi>  frinuliilent  siiU'  of  oleo- 
niargarino  for  biittiT,  i.e.,  iit  Iniltcr  prii'os,  is  very  limited. 

A  di'si'ription  of  the  .Vnierieaii  inetliods  of  inuimfiU'tiii'iii^ 
olooniiirfiiiriiK'   wu.s  printed  in  the   .\nniial    lUpoit    of   the 


Commissioner  of  Internal  Revenue  for  1888,  p.  elxi.  (Abst. 
.loiir.  Soe.  Chcm.  Ind.  Vol.  VI T I.,  p.  40S). 

The  foUowiiif;  tiilile,  taken  frcni  the  same  report,  p.  elx., 
shows  the  extremes  in  composition  of  oleomaigarine  and  its 
iii'Tedieiits  : — 


KXTRKMKS    OF   COMPOSITION    OF    S.VMPI.KS    OF    Ol.KOMAltliVKI.Ni;    AM)    I.VfiKKni  K.NTS. 


Oleomargarine. 


rSJ!?;       Saponin- 
^oQ        Equivalent. 


Aol.,„ 

NnOlI  r..r 
2*5  C'rnis. 


Oleomamtnrine : 

.\verage.  39  samples "90397 

HighcMt '      -OC-iil 

Ix)\vest -90291 

Dairy  buttorine :  I 

.Vvemffc,  9  samples  -i)0t7S 

Hifrliest -!iOti7 

Lowest "MijO 

Creamery  Initteriiie : 

.VveroKe,  7  samples -90519 

Highest -r0750 

Lowest -POIIC 


28i;-o 

291-0 
282 -3 

•2S4-9 
280-8 
2^2-2 

27.V9 
2S(|-l 
260-1 


(|-.-!7(i 
0-S,S2 
0-08(1 

l--.'93 
1-91.-) 

riioi 

3-m;7 
7-r,77 
1-973 


Ingredients. 


OIco  oil : 
AverwKe.  13  samples 

HiKhest 

Lowest 


Neutnil  laril  : 
.\^ .rape,  12  sauipli-s 

lli^-host 

Lowest 


(-otttm-socd  oil : 
Avenic?c,  8  sumpU-s 

Highest 

Lowest 


.Specific 

Gravity 

at 

40' C. 


Saponin-         Vol.", 

cation        ,-  „,,',' 

Equivalent.!  ^."0"  '"' 


-90210 
-  9(120  S 
-90171 


-JCO-2 
28S-4 
•284- (i 


2-5 


•053 
•207 
-000 


■90302 

•2S0-G 

•017 

-90379 

2SS-2 

•208 

-90.-i3l 

281-0 

•090 

-91198 

2S.->-7 

•089 

-91  1(13 

289-1 

•171 

•91082 

833-3 

•000 

-U.S.  Uqinrtmeiit  of  Iiifenial  Revenue. 


Thk  Adulteratiox  OF  UrTi'KR  and  TiAitn  in  tkk 
United  Statks. 

A  report  to  the  Foreifrn  Othee,  dated  the  2.'(rd  .Vufjnst  last, 
lias  been  recei\ed  from  Captain  V\'.  h".  .Seaj^rave,  Her 
Majesty's  Consul  at  Haltimore,  on  the  snhjeet  of  tlie 
adulteration  of  butter  and  lard.  The  I'ollowiiijj:  is  an  extract 
from  the  report  in  question  : — 

Under  the  .\et  of  Congress  of  .\ni;ust  ISSfl  butter  is 
detiued  as  a  "  food  product  usually  kix.wn  as  butter,  and 
which  is  made  exclusively  from  milk  or  cream,  or  both, 
and  with  or  without  salt  or  colourinfr  matter." 

Under  the  same  .\ct,  oleomargarine  is  defined  as  "  certain 
manufactured  substances,  extracts,  mixtures,  and  compounds, 
iiichidin;;  such  mixtures  and  compounds  with  butter,  when- 
ever made  in  imitation  or  semblance  of  butter.  And  when 
so  calculated  to  be  sold  as  or  for  butter." 

Thoiiph  the  above  may  not  be  the  strict  chemical  defini- 
tion of  oleomargarine,  it  is  the  legal  one,  and  holds  good 
throughout  the  United  States,  and  for  overlooking  its 
provisions,  certain  members  of  a  firm  in  the  city  of 
Baltimore  had,  not  long  ago,  to  ser\e  a  tenn  of  im- 
prisonment. 

Special  attention,  therefore,  is  called  to  it,  because  the 
dairymaid,  who  adds  a  little  cotton-seed  oil  to  her  churning 
to  make  the  butter  come  more  (piickly,  is  probablv  not 
aware  that  she  is  making  oleomargarine,  and  infringing  the 
law. 

The  analytic  descriptions  of  oleomargarine  in  this  pact  of 
the  country,  and  which,  anterior  to  present  legislation, 
passed  eunent  as  butter,  are  various. 

In  one  case,  three  or  four  pounds  of  lilac!:  grease  drip- 
pings neatly  covered  with  a  layer  of  fairly  good  butter  two 
or  three  inches  deep,  whether  kneaded  together  or  not,  is 
now  legiilly  defined  as  oleomargarine. 

-Vnother  sample  contained  40  per  cent,  of  tallow  mixed 
with  a  similar  preparation  to  that  above  described. 

Another  sample  consisted  of  50  per  cent,  of  butter  made 
up  with  water,  casein,  and  boiled  starch. 

These  various  compounds,  which  now  pass  legally  as 
oleomargarine,  find  their  way  from  small  country  dairies  to 
village  shopkeepers,  who  take  them  in  exchange  for 
groceries,  and  so  soon  as  they  have  accumulated  two  or 
three  barrels  of  this  stuff  they  ilespatch  it  to  the  large  cities 


and  place  it  on  the  market,  where  it  is  readily  disposed  of 
tor  cooking.  It  is  said  that  in  the  Western  States  this  stuff 
undergoes  some  peculiar  process  of  manipulation,  and  is 
turned  into  what  is  called  "  ladle-packed  butter." 

Ill  these  Eastern  States,  however,  the  manipulation  of  this 
class  of  so-called  butter,  even  with  the  aid  of  chemicals,  has 
not  as  yet  proved  a  financial  success.  It  was  no  doubt  in 
referring  to  this  so-called  "  ladle-packed  butter "  that  the 
president  of  an  agricultural  college  in  the  West,  addressing 
an  association  of  dairy  farmers,  described  it  in  the  picturesque 
and  figurative  language  of  the  country  as  "  a  butter  40  per 
cent,  below  zero  for  badness,  of  a  griz-^ly,  white,  brindled, 
streaked,  cheesy  sort,  old  enough  to  vote,  and  strong  enoufh 
to  stand  alone  under  the  influence  of  ice,  and  which  had'^a 
fiavoiir  of  its  own,  which  it  generously  imparted  to  evcrv- 
thing  which  it  touched.  To  mention  oleomargarine  with 
so-called  bakers'  butter  was,  he  said,  an  insult  to  the  dead 
animal  which  furnishes  the  fat  from  which  the  oleomargarine 
is  made."  Yet  there  is  plenty  of  this  class  of  but'ter  in 
every  large  city. 

"  Ladle-packed  butter "  is  in  the  Kastern  States  pre- 
sumably genuine  butter  which  has  been  collected  in  small 
parcels  from  different  farmers  along  a  collector's  route. 
At  the  end  of  his  journey  the  collector  mixes  the  different 
parcels  together,  gives  it  a  unifoi-m  colour,  and  then  packs 
it  away  in  tubs,  which  are  despatched  to  the  commission 
merchant. 

Xo  doubt  the  packer  mixes   a    small  percentage  of  oleo- 
margarine with  his  purchases,  perhaps  10  per  cent.,  though, 
if  (letected,  he  will  most  probably-  assure  yon  that  it  got  in 
accidentally  at  some  farmhouse  on  his  route. 
■        If,  however,  sworn  evidence   is  worth  anything,  there  is 
I    little  "ladle-packed  butter"  sold  in  the  market  in  this  State 
which  does  not  contain  about  10   per  cent,  of  foreign  fat, 
whether    cotton-seed    oil,   or    tallow,   or    stearin,   or   real 
oleomargarine. 
[       In   place  of   the  old-fashi(med  churn,  which   is  rapidly 
!  disappearing,  the  modern  "  cream^^ry  "  is  being  everywhere 
established. 

These  creameries  are,  in  other  words,  co-operative  dairies 
where,  instead  of  the  antiquated  methods,  steam  supplies 
the  place  of  manual  labour,  and  economy  of  manufacture 
is  the  prevailing  characteristic,  combined  with  care, 
cleanliness,  and  dividends, 
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The  number  of  these  creameries  is  already  very  great, 
and  is  daily  iucreasini^. 

It  is  to  them  that  the  trade  look  for  their  supply  of  table 
butter,  and  the  general  verdict  is  that  they  produce  a  good 
article. 

The  adulteration  of  lard  has  assumed  such  huge  pro- 
portions as  to  call  for  a  special  Act  of  Congress  in  order 
to  protect  the  legitimate  manufacturer  and  trader. 

The  new  legislation  assumes  to  have  been  based  on 
sanitary  grounds,  but  the  real  issue  is  the  commercial 
injury  "done  to  the  bona  fide  trader  through  wholesale 
adulteration.  Aud  no  doubt  it  was  high  time  that  legal 
protection  should  have  been  extended  to  the  latter. 

About  seven-eighths  of  the  lard  exported  from  the  United 
States  is  termed  ■'  'Western  refined  lard,"  or  "  compound 
lard,"  or  "  prime  steam  lard,"  and  appears,  according  to  the 
evidence  laid  before  a  committee  of  the  United  States 
Senate,  to  be  compounded  iu  the  following  manner.  It  was 
stated  that  the  "  packers  went  on  until  they  began  to  put  in 
the  nhole  hog  ;  head,  trimmings,  offal,  everything  went  in 
making  one 'straight  brand,' known  as  '  steam  lard.'  Xow 
the  great  packing  houses  in  the  West  do  not  waste  theii- 
time  in  cleaning  the  offal  and  paunch  ;  they  .just  throw 
everything  into  the  tank — entrails,  head,  feet,  and  all." 

The  lard  tank  in  a  packing  house  is  to-day  a  sort  of 
receptacle  for  everything  in  the  shape  of  grease  on  the 
establishment. 

There  is  no  longer  any  such  article  as  No.  1  lard ;  every- 
thing goes  in  and  it  all  forms  "  prime  steam  lard."  For 
such  lard,  of  course,  some  process  of  refining  is  necessary. 
For  this  purpose  it  is,  when  received  from  the  packers,  put 
into  a  large  tank  and  open  steam  turned  on,  and  the  con- 
tents of  the  tank  boiled  for  an  hour  or  two,  when  it  is 
allowed  to  settle,  and  the  impure  scum  is  skimmed  off,  and 
the  skimmed  lot  allowed  to  stand  for  10  hours,  when,  as  it 
is  alleged,  all  odour  has  disappeared. 

One  witness  declared  that  regular  refined  lard  contains 
approximateh-  50  to  73  per  cent,  of  prime  steam  lard,  15 
to  25  per  cent,  of  pure  cotton-seed  oil,  and  about  10  per 
cent,  of  beef  fat,  or  oleo,  or  stearin,  the  proportions  being 
occasionallv  varied  according  to  temperature  and  destination. 

It  is  asserted  that  quite  seven-eighths  of  the  lard  now- 
sold  in  the  United  States  is  compounded  after  the  above 
prescription. 

Watered  lard  is  by  no  means  a  novelty,  about  30  per 
cent,  of  water  is  the  limit  that  can  be  combined  with  lard 
without  causing  it  to  "  spit "  when  used  in  cooking. 

Cotton-seed  oil  is,  as  is  expressed  by  its  name,  an  oil 
pressed  from  cotton  seed.  The  crude  oil  is  of  a  red  or 
even  darker  colour.  It  is  refined  by  agitating  crude  oil 
with  caustic  [soda,  or,  by  another  process,  it  is  boiled  with 
a  solution  of  bleaching  powder  and  subsequently  agitated 
with  sulphuric  acid.  The  refined  cotton-seed  oil  is  of  a 
pale-straw  colour  or  almost  white. 

It  does  dut}'  all  over  the  United  States  as  salad  oil, 
and  often  as  genuine  olive  oil ;  it  is  an  extremely  con- 
venient product  for  the  adulteration  of  butter,  cheese,  and 
lard,  and  is  largely  used  for  such  purposes.  Of  course  it 
is  cheaper  than  any  of  the  products  with  which  it  is 
combined,  otherwise  it  is  safe  to  say  that  valuable  as  may 
be  its  qiuilities  as  a  food  product  it  would  never  be  used 
as  an  adulterant. 


.S7'.17'/.S'r/C5. 

XoTES  ox  THE  German  Drug  Tr.4de. 
(From  Messrs.  Gehc  i,  Co.'s  Semi-annual  Circular.') 
While  German  trade  in  general  has  had  a  fairly  prosperous 
year  in  1888,  the  drug  and  chemical  industries  have  been 
touched  by  the  general  improvement  to  a  very  slight  extent 
only.  The  imports  of  articles  for  use  of  the  chemical 
industry  and  of  pharmacy  show  a  total  of  243  millions  of 
marks  iu  1888,  against  219  millions  in  1887,  i.e.,  an  increase 
of  24  millions  of  marks;  and  if  the  average  values  of  1887 
had  been  maintained  there  would  have  been  exactly  the 
same  result,  so  that  all  the  advances  and  declines  of  the 


year  have  neutralised  one  another.  The  exports  in  the  same 
category  have  been — iu  1888,  236  millions  of  marks,  against 
226  millions  iu  1887.  If  the  average  prices  of  1887  had 
also  been  maintained  in  this  department,  there  would  have 
been  an  increase  of  17  millions,  instead  of  10  millions.  The 
moral  of  these  figures  is  that,  while  the  Germans  paid  the 
same  average  prices  for  what  they  bought  from  abroad  in 
1888  as  in  1887,  they  have  had  to  sell  their  own  products 
to  the  foreigner  at  a  slight  reduction. 


BOARD   OF  TBAVE  HE  7' URNS. 
Summary  of  Imports. 


Metals 

Chemicflls.    dyestuffs,    and    tannins 
materials  . 


Oils. 


Raw   materials    for    nou-textile    in- 
dustries  


1,718,433 


562,960  I     483.048 
538,938       679,506 


4,039,247 


4,985,328 


Total  value  of  all  imports  . 


30,006,140  82,902,0:8 


Summary  of  Exports. 


Month  ended  31st  August. 


Metals  (other  than  machiaery) 

£ 

3,.3S1,848 

635,812 
2,623,172 

£ 
3.329,443 

653,452 

Miscellaneous  articles 

2,488,679 

Total  value  of  all  exports 

21,187,759 

21.326,007 

Imports  of  JIet.u.s  for  iloxTH  e.nded  31st  Aucjust. 


Articles. 

Quantities. 

Values. 

1888. 

1889. 

1888. 

1889. 

Copper :— 
Ore Tons 

R«gulusand  pre- 
cipitate    

Unwrought , 

Iron  and  steel  :— 
Iron  ore  

Bar,  bolt,  &c , 

Steel,  unwrought     „ 

Lead,  pig  and  sheet     „ 

Pyrites , 

Quicksilver LI>. 

Tin Cwt. 

Zinc Tons 

Other  articles 

9,574 

9,S07 
3,176 

322.316 
14,118 
839 
10,294 
44,245 
1,988 
15,503 
4,274 

10,513 

11,537 
3,136 

290,546 
14,030 

1,199 
11,580 
37,082 
77,596 
28,822 

5,077 

£ 

8,3,824 

362,615 
247,455 

219,148 

126,648 

7,858 

138,139 

84,503 

178 

70.300 

71,748 

258,222 

£ 

89,628 

343,1 1 1 
1.36,.386 

222,924 

133,750 

8.IS0 

147,437 

66,296 

9,108 

128,115 

91,484 

340.003 

Total  value  of  metals 

•• 

1  1,670,638 

1,718,433 
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IirpORTS  OF  Chkmicals  and  Dykstvffs  for  Mostu 

KNUED    31ST    AlCilST. 


Quantities. 

Value*. 

Articles. 

1888. 

1889. 

1888. 

1889. 

Alkali Cwl. 

8.117 
38.467 

4.906 

3S.978 

£ 
8.127 

13,302 

£ 
3,392 

Bark  ((or  tannors' 
and  dyers'  hm)  . 

l.-..l.-.i 

Briinatoiie 

85.8M 

68.120 

19,583 

18.058 

Chemicals Value  i! 

.. 

•  . 

102,258 

09,507 

Cochineal   Cwt. 

2i>9 

SOU 

1,955 

3,381 

Cutch  and  gambicr  Tons 

3.774 

2.56  J 

96,276 

71,702 

Dvcs  (coal  tar)  :- 
.\nilinc \:iliii'  £ 

22,930 

25,802 

.Aliuinne 

.. 

19.303 

25,753 

Other  

.. 

1,246 

1,180 

Indigo   C«l. 

8t)7 

744 

13,267 

8.789 

Madder 

1,031 

1,275 

1,192 

1.424 

Nitrate  or  soda 

193,520 

75,920 

86,557 

32,417 

Nitrate  of  potash  .      „ 

40.372 

24,689 

31.r,03 

21,880 

Valonia Tons 

1,937 

2.408 

28.838 

35,136 

Other  articles. . .  Value  t 

117,377 

110,493 

Total  value  of  chemicals 

602,iK)0 

483,0  W 

Imposts  op  Oils  for  Month  kndbd  31st  August. 


Articles. 


Quantities. 
1388.  188S 


Values. 


1888. 


1S89. 


Cocoanut Cnrt.  22.450 

Olive Tim*  :  1,813 

Palm Cnt.  103,022 

Petroleum Gall.  7,«74.,M9 

Seed  of  nil  kinds  ..  Tons  1.008 

Train.  4o Tuns  2.223 

Turpentine Cwt.  42,080 

Other  oils \;ihie  £ 

Total  value  oi  oila . . .  i  , .       i 


I 

I3..n3 

2,155 

66.185 

9,196,189  I 

1,270 

2.715 

53.404  I 


£ 
25.521 

04,831 

100,115 

200,673 

2fi,.569 

41,575 

56,681 

52,973 


£ 

20,051 

70,209 
88,345 
250,460 
3.5,994 
55.743 
86,9M 
58,937 


1,938       679,.50O 


Imports  of  Kaw  Materials  for  Non-Textile 
Industries  for  Month  ended  31st  August. 


Articles. 


Quantities.  Values. 

1888.     I      1889.  1888.  1889. 


Bark.  Peruvian  . .     Cwt. 

Bristles Lb. 

Caoutchouc Cwt. 

Gum  :— 
Arabic 

Lac,  4  c 


11,510 
173,885 
15,«.''i6 

5.812 
8,105 


4.3.36 

291.914 

13.207 

4,094 
3,419 


45,185 

£ 
17,201 

21.387 

39,418 

131.685 

125,990 

20,992 

14,551 

20,337 

11,931 

Imports  of  Haw  Materials  for  Non-Textile 
Industries  for  Month  ended  3Ist  Avgist — coitt. 


Articles. 

Values. 

Quantities. 

1838. 

1889. 

188«. 

lf89. 

Guttn-pcrcha Cwt. 

2.904 

7.201 

c 
2^.91  :i 

10a,I73 

Hides,  raw;  — 
Ury 

41.863 

37,498 

109.554 

92,193 

Wet 

49.819 

«2.5li9 

115.001 

144,521 

.lOS 

996 

27,.575 
23,021 

40,373 

Manures  :— 
Ouaiio Tons 

2,!I37 

2.121 

IC.OOS 

Bones 

4.414 

2.374 

20,858 

12.728 

Pnnimri Cwt. 

29,'' 81 

21,l-i5 

37,712 

21,989 

Linen  mKs Tons 

■I.3H 

3.104 

62,200 

.30,121 

Esparto,  &c „ 

33,207 

10,074 

153,556 

79,843 

Pulp  of  wood 

11.668 

10,497 

57.132 

6.3,192 

Rosin Cnt. 

108..-O.I 

93,1.81 

22.274 

17,335 

Tallow  and  stearin     „ 

9;M01 

103,487 

103,727 

131,517 

Tar Barrelf 

18.413 

50,273 

8,737 

33,358 

Wood  and  timber:— 
Hewn Loads 

21S.SS2 

287,833 

5.50,389 

808,883 

.Sawn 

701.577 

909  713 

1.540.914 

2,201.512 

Stales 

20,918 

l?,59;i 

01.311 

02,380 

Mahogany Tons 

3,01 1 

2,200 

30,293 

21,149 

Other  articles Value  £ 

•■ 

831,837 

822,898 

Total  value 

■■ 

4.0.:9.247 

4,985,328 

Besides  the  above,  druRs  to  the  value  of  80,.38O?.  were  imported 
durincc  the  month,  as  against  03,332?.  in  .V'lgiist  1888. 


Exports  of  Metals  otiiku  than  Maciiineuy  i-ou 
Month  ended  'Hft  Aigist. 


Articles. 

Quantities.                   Values. 

18S8. 

1889. 

18  8. 

1889. 

Brass Cwt. 

Copper  :— 

tlnwrou(?ht 

Wrought , 

Miied  metal 

Hardn  are Value  £ 

Iron  and  steel Tons 

Lead „ 

Plate!  wares...  Value  £ 

Telegraphic  wires .      ,. 

Tin Cwt 

0.198           9.832 

70.801          47,918 

5.40:!          33,389 

10324     !      29,218 

377,577        383.337 
3.577            2,914 

12,117           6,072 
18,437            4,421 

£ 
29.392 

201.402 
24  909 
36,956 

200.910 

2,349,771 

.'50,573 

32,756 

110..323 
58,372 
12,849 

150.501 

£ 

39,984 

100,779 

100,099 

72,192 

220,984 

2,439,212 

41,870 

31,782 

40,452 

31  ''30 

3,943 

174,914 

Other  articles  ..  Value  £ 

•• 

•• 

3.381,848 

3,329,143 

744 
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Exports  of  Drvgs  and  Chemicals  foe  Moxth  ended 
31st  August. 


Articles. 


Values. 


Alkali Cwl. 

483,liOS 

501,3l!9 

122,'KSl 

13t,3Dl 

Bleaching  materials    „ 

1M,151 

112,037 

50,311 

40.318 

Chemical  manure  (?  Tons) 

3Mlt 

ll!8,787 

17i,359 

Medicines Value  £ 

78,750 

74,036 

Ot  her  articles  ... 

•• 

215,873 

230,318 

Total  value 

•• 

035,813 

C51,452 

Exports  of  Miscellaneous  Articles  for  Month 
ENDED  3  1st  August. 


Articles. 


Quantities. 
188S. 


1389. 


Explosives : — 
Gunpowder....     Lb.         943  700       GOi.noo 

Other  kinds  . .  Value  £ 

Candles C>vt.         liliC.iOn     I, -231,000 

Caoutchouc Value  £  [ 

Cement Tons    '       5.5.120         3S.I01 

Earthenware  ...  Value  £ 

Stoneware . .  ., 

Glass  :— 
Plate Sq.  Ft.       :;07.B7;i       219,717 

Elint Cwt.    j      11.840  8,102 

Bottles „      I      70,M6         7.,,2.)1 

Otherkinils ,       -       18,116.       13,508 

Leather ; — 
Unwrought \       lfi,2.33  ;i,S23 

■\VrouKht Value  £ 

See. 1  oil Tons  5,705  4,957 

Floor  cloth S'q.  Yds.     1,500,610     ],21»,300 

Painten,'     mate- 
rials   Value  £  ..        i 

I 
Paper  of  all  kinds.    Cwt.         97,513:       71,I4> 

Rags Tons  -I.tfj  ;         4.0('9 

Soap Cwt.  4I.f30  33.616 

Total  value  of  exports  of ) 
miscellaneous  articles  i 


Values. 


1883. 


18S9. 


£ 

£ 

2.',.363 

11.212 

83,183 

S',067 

12,967 

21,3 -.7 

100,059 

95,180 

105,193 

71,504 

169,331 

173,S3-i 

9,972 

12,037 

21,428 

16,084 

2'),9.36 

19,488 

33,728 

35,295 

1.3,011 

11.132 

121,193 

91,193 

3-,993 

3!,122 

114,927 

119,986 

63,350 

00,S24 

12S,83!l 

121,-339 

166,518 

126,681 

32,149 

31,9W 

3S,.530 

36  333 

2,623,172  :  2,488,679 


Monm^  patent  ilist, 

•  The  dates  given  are  the  dates  of  the  Official  Journals  in  which 
acscptances  of  the  Complete  Specifications  are  advertised.  Com- 
plete Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— GENERAL  PLANT,  APPARATUS,  and 
MACHINERY. 

Applications. 

13,058.  C.  W.  Guy.     Evaporating  apparatus.     August  19. 

13,086.  W.  Burns.  Arrangement  for  economising  waste 
heat,  and  for  consuming  smoke  from  furnaces.     August  19. 

13,212.  K.  Keiehling.  Evaporating  apparatus,  applicable 
for  cooling  or  heating  liquids,  and  for  charging  gases  with 
vapours.     August  20. 

13,239.  W.  A.  Carlile.  Blowers  and  exhausters.  A>igust22. 

13,343.  H.  H.  Lake. — From  Kalle  and  Co.,  Germany. 
Improvements  relating  to  the  preparation  of  chemical  com- 
pounds.    August  2'i. 

13,363.  J.  Nicholas.     Evaporating  liquids.     August  24. 

13,549.  H.  Bower.  A  certain  new  and  useful  process  for 
facilitating  chemical  reactions.  Complete  Specification. 
August  27. 

13,584.  J.  R.  Burgess  and  A.  S.  Williams.  Pumps  and 
pipes  for  chemical  purposes  and  the  like.     August  28. 

13.598.  II.  ^McPhail,  E.  Simpson,  and  C.  H.  Simpson. 
Jlethod  and  apparatus  for  generating  steam  and  evaporating 
various  liquids.     August  28. 

13,761.  .1.  Wach.  Improvements  in  thermostats  and 
apparatus  operated  by  differences  in  the  thermal  expansion 
of  metals.     Complete  Specification.     August  31. 

13.814.  W.Young.  Apparatus  for  boiling  brine  and  the 
like  under  a  vacuum.     September  2. 

13.815.  W.  Young.  Apparatus  for  boiling  brine  and  the 
like  under  a  low  heat  in  vacuum.     September  2. 

13.816.  W.Young.  Apparatus  for  boiling  brine  and  the 
like  in  a  vacuum.     September  2. 

13,875.  A.  Brunctti.     Freezing  apparatus.     September  3. 

13,925.  A.  Crosbie  and  H.  J.Mitchell.  Carboy  hampers. 
September  4. 

13,929.  W.  Bergh.  Centrifugal  apparatus  for  separating 
fluids  of  different  specific  gravities.     September  4. 

14,229.  H.  II.  Lake.— From  T.  G.  B.  de  Ferrari  di  G.  B., 
Italy.  Method  and  apparatus  for  burning  petroleum, 
naphtha,  and  other  fuel  in  boiler  and  other  furnaces. 
September  9. 

14,338.  C.  A.  Sahlstrom  and  J.  ('.  Bromfield.  Furn.aces 
for  burning  liquid  fuel.     September  11. 

14,381.  F.  Brighnen.     Bunsen  burners.     September  12. 

14,416.  F.  Kadeliffe.  Furnaces  for  melting  and  other 
purposes.     September  12. 

Complete  Specifications  Accepted.* 
1 888. 

14.683.  R.  Free  an<l  H.  J.  Pierce.  Thermometers. 
September  18. 

15,563.  .J.  L.  .Stevenson.  Improved  \alve  for  Siemens' 
gas  furnaces.     September  4. 

1889. 

900.  Fleming's  Oil  and  Chemical  Co.,  Lini.,  and  G.  H. 
Fenner.     See  Class  XII. 

3705.  R.  Hollingdrake.  Chilled  firebars  for  liurning 
smoke  iu  all  kinds  of  furnaces.     September  11. 

7203.  H.  Kocskc.  Improvements  in  filters.  September  18. 
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9975.  A.  J.  Boult. — From  P.  Varin.  I'iltci-s.  Scptcni- 
Kr  U. 

10,251.  T.  (ieiit/.en  mid  A.  \Vi';;oiut.    l-'iltuis.  Aiifjiist  -Ifi. 

lO.-.'SH.   H.  H.  I,ak.-.— I'loiii  (>.  H.  IVik.     Sec  Cliiss  X. 

10,>J5J.  J.  .lolmstoii.  Appiirattis  for  hvutint',  ilrying,'  &c-. 
Sepli'iiibtT  1 1. 

ll,4f>(;.  H.  H.  Clmpmaii. — From  .1.  Doimlilson.  Altiioh- 
iiieiil  fur  iii(licutiii);  pressurt'.s  iiml  levi'ls  cif  fluiils  in  wssels. 
SoplfinhiT  4. 


H.— FUEL,  GAS,  Axi.  I.KIHT. 

AVPLICATIONS. 

l:i,l*J9.  ('.  H.  Harris.  An  inipr<ivi'<l  nu'llinil  of  inakliip; 
iiicaiiilosciii};  I'loimiits  for  pis  buriiirs.  ('oiiipKte  Spcciti- 
i-atioii.     Aiipist  •_'(). 

l:t,14:i.  (;.  Howcr.  Means  or  appiinitiis  for  carbmvttiiif; 
air  or  pas.     .Viifrust  "JO. 

l:t,19.'i.  W.  V.  K.  Stock.  Iniprovfniont.s  in  tin-  niuim- 
taetiiro  of  coal  jras.     August  20. 

13,:!'J0.  W.  Fritsfh.  Iniprovomcnts  in  coke  ovens. 
.\U};ust  2-1. 

Ill, -102.  T.  Hlandforfl.  Incrciisinp;  the  heatiiifi  properties 
of  fuel  in  furnaces  for  pencratin<r  steam  or  heating  antl 
melting  metals  or  other  minerals.     August  2(5. 

13,4:16.  P.  Tvrer  and  ly.  Uiieze.  Heating  water  or  otlier 
litpiids  noiselessly  l>y  the  aid  of  direct  contact  of  steam, 
to  he  called  "  Breeze's  silent  water  -  heater  by  steam." 
August  26. 

l:t,6o:i.  W.  I'.  Thompson. — From  P.  Marix  and  M.  Xotkin, 
Kussia.  A  new  or  improved  process  for  tlie  puritication  (tf 
mineral  oils,  and  for  producing  alcohol,     .\ugust  29. 

13,712.  K.  1).  Howman.  Improved  process  for  the  pro- 
duction of  oxygen  gas.     August  30. 

13,763.  K.  Tathani.  An  improved  gas,  usable  as  an 
explosive,  and,  in  admixture  with  other  gases,  as  an  illumi- 
uaiing  and  heating  gas.  Complete  Specitication.  jVugust  31. 

13,933.  K.  li.  llelliwcll.  Improvements  in  firelighters. 
.September  -1. 

13,999.  ().  Urown.— From  G.  .\.  Goyder,  .\ustralia.  Im- 
provements iti  the  manufacture  of  gas  adapted  for  use  in 
motor  engines  and  otherwise,  and  in  apparatus  applicable 
tor  employment  in  such  maiuifacture.     September  4. 

14,031.  J.  Loves.  Improvements  in  apparatus  for  car- 
buretting  gas  or  air.     September  4. 

14,060.  F.  X.  Mackay.  Improvements  in  separating  tar 
and  ammonia  from  gases,  ami  in  apparatus  therefor. 
September  6. 

14,287.  M.  X.  Morse.  Improvements  relating  to  the 
manufacture  of  gas,  and  to  apparatus  therefor.  C'om[iIete 
S|K'ciHcation.     September  10. 

14,291.  S.  Pitt.— From  C.  H.  Harris,  L'nited  States. 
.\ppanitus  for  the  manufacture  of  gas.  Complete  Speciti- 
cation.    Septend)er  10. 

14,424.  H.  Williams.  Improvements  in  the  mamifaclure 
of  the  gas  commonly  styled  "  water-gas,*'  and  in  ajiparatus 
employed  in  such  manufacture.     September  13. 

14,42.>.  H.  Williams.  Improvements  in  carburetliiig 
pas,  and  in  apparatus  therefor.     September  13. 

CoMFLtTTE  Specifications  Acckited. 
1888. 

8559.  The  Ga,s  Patents  Syndicate,  Lim.  Apparatus  for 
the  manufacture  of  gas.     September  18. 

14,105.  W.  T.  .Sugg.  Improved  mode  of  lighting  by  gas. 
September  4. 

1.5,393.  H.  II.  Lake. — From  F.  Honuay.  Preparation 
of  tar  for  use  in  the  mainifacture  of  artificial  fuel. 
September  11. 


15,410.  L.  W.   Leeds   and    The    Leeds    Patent    Floor 

Warming  Stove  Co.,  Lim.     Stoves  for  burning  gas  or  liquid 
fuel.     September  11. 

1889. 

90.  S.  G.  Khodis.  Fireballs  for  n>e  as  artilicial  fuel. 
August  28. 

1414.  L'Agencc  Maritime  .\uglaise,  Lim. —  From  C. 
.Vudonv.  .\pparatus  for  manufacturing  artificial  fuel  blocks. 
.\ugust  28. 

1637.  J.  Ewing.  Combustion  and  economy  of  fuel,  and 
bar  preservation.     September  11. 

0659.  .T.  von  Langer  and  L.  Coojier.  Mainifacture  of 
water-gas.     September  18. 

7044.  A.  Harkness  and  W.  T.  Harkiiess.  .Method  and 
ap])aratus  for  effecting  the  complete  combustion  of  fuel  in 
heating  furnaces,  and  the  aliatcmeiit  of  smoke  nuisance. 
September  18. 

11,610.  W.  Hubbard.  JIanufacture  of  compressed  fuel 
blocks,     .\ugiist  28. 

11,899.  C.  Huelser.— From  G.  Kassner.  Preparing 
plumbates  of  calcium'  barium,  and  strontium,  and  employing 
the  same  for  oxidising  purposes  aud  for  producing  oxygen, 
&c.     September  18. 

12,092.   .V.Weber.     Coke  ovens  or  furnaces.    September  4. 


III.— DESTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS,  Etc. 

Application. 

13,861.  .\.  II.  .Vllen  and  W.  W.  .Staveley.  Improvements 
in  the  treatment  of  oils  to  be  used  for  creosoting,  pickling, 
or  preserving  timber.     September  3. 


IV.— COLOURING  MATTERS  and  DYES. 

Applications. 

13,217.  H.  H.  Lake. — From  A.  Leonhardt  and  Co., 
Germany.  Improvements  in  the  manufacture  of  colouring 
matters.     August  20. 

13,266.  O.  Imray. — From  The  Farbwcrke  vorm.  Meister, 
Lucius,  and  Briining,  Germany.  An  improved  manufacture 
of  basic  colouring  matters.     August  22. 

13,299.  J.  H.  Chainlet.  Improvements  in  and  relating  to 
the  preparation  or  combination  of  aniline  dyes  and  other 
like  sub.stances,  and  their  application  to  dyeing  animal  or 
vegetable  textile  materials.     August  23. 

13,386.  The  Clayton  Aniline  Co.,  Lim.,  H.  Hull,  and  .1. 
Hall.  Improvements  in  the  manufacture  or  jiroduction  of 
colouring  matters.     August  24. 

13,558.  J.Y.Johnson. — From  The  Badische  Anilin  and 
Soda  Fabrik,  (iermany.  Improvements  in  and  connected 
with  the  manufaeture  of  colouring  matters  suitable  for  dyeing 
and  printing  without  the  use  of  a  mordant.     August  27. 

13,665.  B.  Willcox. — From  The  Farbenfabrikeii  vorm.  F. 
Baver  anil  Co.,  Germany.  Improvements  in  or  connected 
with  the  manufacture  and  production  of  colouring  matters 
or  dyestuffs.     August  29. 

13,710.  ()■  Imray. — From  The  Farbwerke  vorm.  Meister, 
Lucius,  and  Briining,  Germany.  Production  of  azo-colouring 
matters  from  dioxynaphthaliiimonosiilphonates.    .Vugnst  30. 

14,207.  The  Clayton  Aniline  Co.,  Lim.,  P.  Brunncr,  .and 
J.  Hall.  Improvements  in  the  manufacture  and  production 
of  colouring  matters  or  dyestuffs.     September  9. 

14,222.  J.  Y.  Johnson. — From  The  Badische  .Vinlin  and 
Soda  Fabrik,  Germany.  Improvements  in  the  manufacture 
and  production  of  diazo-colouring  matters.     September  9. 
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14,230.  K.  Willcox.— riom  Tlie  Faibenfabriken  vorm. 
!•'.  Bayer  and  Co.,  Germany.  Improvements  in  the  manu- 
facture, jiroduetion,  and  application  of  colouring  matters. 
September  9. 

14,294.  H.  H.  Leigb.— From  R.  G.  Williams,  United 
States.     Improvements  in  dve  colours.     September  10. 

14,30S.  A.  G.  Green  and  T.  \.  Lanson.  The  production 
of  new  azo-colouring  matters.     September  lU. 

14,304.  A.  G.  Green  and  T.  A.  Lawson.  The  production 
of  new  a/o-coloiiring  matters.     Septeml)er  10. 

14,388.  R.  Ashton.  Improvements  in  the  method  of 
preparing  coloms  for  making  writing  inks.     September  12. 

Co.MPI.KTE    SPKCIFICATIOXS    ACCEPTED. 

1888. 

15,121.  J.  V.  Johnson. — From  The  Badische  Anilin  uud 
Soda  Fabrik.  Manufacture  of  derivftti\es  of  alizarin-green 
for  dveing  and  printing.     August  28. 

15,238.  J.  Y.  Johnson. — From  The  Badische  Anilin  und 
Soda  Fabrik.     Manufacture  of  diazo  dyestuffs.     August  28. 

15.259.  J.  Y.  Johnson. — From  The  Badische  Anilin  und 
Soda  Fabrik.  Manufacture  of  the  sulpho-acids  of  a  red 
basic  naphthaline  dyestuff.     September  18. 

15.260.  B.  "Willcox. — From  The  Farbenfabriken  vorm. 
F.  Bayer  and  Co.  I'roduction  of  colouring  matters  from 
^dizarin  mouo-snlpho  acids.     August  28. 

15,849.  A.  G.  Green.  Manufacture  of  a  ;3-naphthylamlne 
sulphonic  acid.     September  18. 

16,325.  O.  Imray. — From  The  Farbwerke  vorm.  Meister, 
Iiucius,  and  Briining.  Manufacture  of  iiulnline  colouring 
matters  soluble  in  water.     September  18. 

16,393.  C  I).  Abel. — From  The  Farbwerke  vorm.  Meister, 
Lucius,  and  Briniing.  Production  of  colouring  matters 
resembling  the  indulines.     September  18. 


VI. 


13,299. 

13,370. 
ftud  other 

14,246. 
of  an  indi 


v.— TK.KTILES,  COTTON,  WOOL,  SILK,  Etc. 

Applications. 

13,127.  W.  I/atimcr.  Improvements  in  and  relating  to  a 
new  and  useful  fibre  produced  from  the  lea>es  of  needles  of 
I'iniis  Au.slralia  and  other  coniferous  trees.  Complete 
SpeciKcation.     August  20. 

13,173.  J.  Holden  and  J.  R.  Jepson.  Improvements  in 
or  relating  to  the  manufacture  of  felt.  Complete  Speeitica- 
tion.     August  20. 

13,237.  E.  Ogden.  Improvements  in  means  for  orna- 
menting textile  fabrics.     August  22. 

13,626.  A.  Ambler,  S.  Ambler,  and  F.  Ambler.  Improve- 
ments in  the  cleansing  or  washing  of  wool  and  like  animal 
fibres,  and  in  apparatus  employed  therein.     .Vugust  29. 

14,316.  J.  Grnnhut,  E.  Gonty,  and  F.  B.  Gonty.  A  new 
or  improved  jirocess  fur  waterproofing  materials  or  fabrics 
and  the  like.     Complete  Specification.     September  11. 


-DYEING,  CALICO  PRINTING,  PAPER 
STAINING,  AND  BLEACHING. 

Applications. 
J.  H.  Chaudet.     See  Class  IV. 
J.  Murgatroyd.     A  new  mordant  for  dyeing  black 
colours.     August  24. 

A.  Ashworth.     Improvements   in   the  production 
go  vat.     September  10. 


VII.— ACIDS,  ALKALIS,  .iOT  SALTS. 

Applications. 

13,264.  .1.  Farmer.  Improvements  in  or  connected  with 
the  manufacture  of  acetic  acid,  and  in  apparatus  therefor. 
August  22. 

13,398.  F.  M.  Lytc.  Process  for  the  separation  of  sodie 
chloride  from  magnesie  or  calcic  chloride.     August  24. 

13,543.  R.  B.  Griineberg.  Improvements  in  apparatus 
for  absorbing  and  rendering  harmless  the  waste  gases  from 
the  **  Chance  "  sulphur  recovery  process.     August  27. 

13,575.  M.  N.  D'Andria.  Improvements  in  treating 
liquid  acid  residues  containing  iron  to  obtain  products 
therefrom.     August  28. 

1.3,697.  H.  Griineberg,  H.  Fleming,  and  W.  Siepenuann. 
Improvements  in  the  preparation  of  cyanogen  alkalis,  and 
in  apparatus  therefor.     August  30. 

13,726.  E.  de  Cuyper.  An  improved  process  for  recovering 
valuable  substances  from  the  mother-liquor  resulting  from 
treatment  of  copper  ores,     -lugust  30. 


CoiiPLETE  Specifications  Accepted. 
1888. 

12,236.  J.  Werber  and  G.  Hendry.  Rectification  and 
concentration  of  acetic  acid,  and  apparatus  therefor. 
August  28. 

14,333.  M.  Cannon.  Manufacture  of  acetic  acid.  August  28. 

14,977.  H.  H.  Leigh. — From  F.  T.  Romiguieres.  Manu- 
facture of  caustic  alkalis  and  their  carbonates  by  means  of 
their  chlorides ;  applicable  also  to  the  dissociation  of 
alloyed  metals.     September  4. 

15,063.  H.  W.  Deacon  and  F.  Hurter.  Manufacture  of 
chlorine.     August  28. 

15,173.  C.  F.  Clans.  Obtaining  carbonic  acid  gas  from 
mixtures  with  other  gases,  obtaining  and  utilising  the 
residual  gases,  and  production  of  carbonates  of  ammonia. 
August  28. 

15,624.  G.  H.  Boltou  and  J.  R.  Wylde.  Concentrating 
caustic  alkali  and  other  liquors  by  multiple  effect  or  Yaryan 
plant  for  preventing  ileposit  in  the  tubes.     September  18. 

16,166.  T.  Turner.  Treating  waste  liquors  containing 
chloride  of  iron  or  chloride  of  iron  and  hydrochloric  acid, 
and  extracting  therefrom  oxide  of  iron  and  hydrochloric 
acid.     August  28. 

16,349.  G.  E.  Davis.  Construction  of  ammonia  stills. 
September  18. 

1889. 

3338.  A.  CoUingridge. — From  V.  Cornet  and  A.  Jones. 
Manufacture  of  common  salt,  and  apparatus  therefor. 
August  28. 

6118.  H.  H.  Lake.— From  J.  L.  Alberger,  H.  Williams, 
and  L.  R.  Alberger.  Apparatus  for  the  manufacture  of 
salt.     September  II. 


VIII.— GLASS,  POTTERY,  and  EARTHENWARE. 

Applications. 

13,036.  A.  Taylor.  Improvements  in  the  method  of  and 
apparatus  for  building  up  the  inside  of  kilns  for  burning 
enamelled  bricks  and  files.     August  19. 

13,051.  .1.  Pcirce  and  T.  F.  Luther.  Enamelled  metallic 
tcsselafcd  plates  for  hearths  and  floprs.     August  19. 

13,128.  A.  G.  Neville.  Improvements  in  and  relating  to 
the  construction  of  glass  pots.  Complete  Specification. 
August  20. 

13,262.  H.  Dudley-Cooper  and  J.  Selby.  An  improved 
construction  of  connexions  for  glass  or  porcelain  lined  metal 
f  11  bins.     August  22. 
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l:t,-497.  J.  FiTfiiisoii.  ImitrovL'iiK'iits  in  utilisin;;  nml 
ornuiiu'iitin^'  rollid  I'lithidnil  iiml  all  (itlior  lolird  ^Ihs'*,  iiml 
niaohliuTv  fur  saiiio.     August  127. 

l:t,j77.  M.  Siijnir.  —  FiMiu  C.  Lasalli'  ami  I'.  Mautter, 
Frunoo.  Iiiiiirovonii'iils  in  Irvutiiig  or  uriiaiuviitiuj;  glass 
Uliil  frlass-waic.     August  28. 

l;t.(»ll.  J.  B.  Gofs  anil  T.  Kx'aus.  Annoaliii;!  mi'us. 
.\»gust  29. 

l:i.S80.  M.  W.  Ciiswolil  anil  \V.  li.  .\ttiMl)un-.  Inipio\i>- 
ments  in  the  nuinufaoturv  of  sht'i't  m*  \vinilin\  glass.  I'oni- 
|>K'lt'  Siiocitication.     iscptonilK'i' :!. 

I:!,'jy4.  .S.  Wasliingtoii.  Iniiirovrniriils  in  liiiisliiicg  gl:i^s- 
waro,  and  in  apparatus  therefor.     .September  1. 

U.l.'iCi.  The  ('(lalpiirt  China  ('iimjiaMV  (.1.  Kose  and  (D.) 
and  T.  .1.  Unit.  Improvements  in  onuinienting  ihina, 
earthenware,  glass  and  like  wari'.     Septemher  7. 

Complete  Si-ecificathi.ns  Accki-ted. 

18«8. 

U.990.  .1. Cotton  and  .1.  II.  l.amliert.  Cilass  inosaie  work. 
August  28. 

Ij,18o.  J.  Armstrong.  Method  of  rolling  glass,  and  ap- 
))anitus  therefor.     September   I. 

15,944.  A.  U.  Hrogan  and  .\.  M.  Malloeh.  Apjiaratus  for 
imparting  surfaec  ornamentation  to  glass.     Septendier  18. 

1889. 

3673.  H.  M.  Ashley.  Ai)paratiis  for  maiuifactnring 
bottles  aiul  other  hollotv  glass-ware.     September  4. 

SGSG.  H.  .M.  Ashlev.  Maeliinerv  for  making  bottles  and 
like  hollow  glass-ware.     September  4. 


IX.— HCILniNG  MATKRIALS,  CI-AYS.  MORTARS, 
AND  CK.MKNTS. 

APPLH  ATIO.NS. 

1.1,0.)0.  T.  Hyatt.  Improvements  in  pavements  and 
pa^■ing  materials.     August  19. 

13,749.  H.  Aitken.  Improvements  iu  treating  timber, 
more  partieularly  sueh  timber  as  is  used  for  mining 
purposes.     August  31. 

13,888.  1'.  Champion.  An  improved  process  and  appa- 
ratus for  the  manufaetnre  of  "  boiled  plaster  of  Paris." 
September  3. 

13,9.'>7.  B.  Mertelmeyer.  I'roccs.s  ai\d  apparatus  for 
produeiug  an  airless  substance  for  artificial  stones.  Septem- 
ber 4. 

13,979.  W.  Darling.  Improvements  in  and  relating  to 
tlie  eaieiningof  earbonaceous  minerals  for  cements  and  otlu-r 
purposes.     September  4. 

14,281.  S.  .liirgensen.  Improvements  in  the  process  of 
heating  cements  and  hydraulic  lime.  Complete  Specifica- 
tion.    September  10. 

14,343.  W.  A.  Dixon.  Improvements  in  the  preparation 
of  wood  paving  for  streets.     September  11. 

14,515.  A.  J.  Paris.  Improvements  in  tirei)roof  plaster 
cloths  for  ceilings,  walls,  partitions,  and  the  like.  Complete 
Specification.     September  14. 

COMI'LKTE    SpKCIFICVTIOXS    ACCEPTED. 

1888. 

14,28fi.  J.  \V.  Ilansome.  Mamifaeturc  of  artiliclal  stone 
and  concrete  blocks.     August  28. 

14.853.  {;.  Pankhnrst.  Improved  brick,  tile,  or  slab  for 
buihiing.     August  2H. 

10,234.  J.  W.  H.  .lames.  Apparatus  for  calcining  cement 
materials,  hvdraulic  lime,  plaster  of  I'aris,  &c.  Septem- 
ber 18." 


l(i,323.  A.  V.  HoMvier  ami  .1.  Hill. ire.  .Maimfaelure  of 
bricks,  tiles,  &c.     Septendier  II. 

1(!,410.  F.  W.  S.  Stokes.  Revolving  furnaces  for  burning, 
calcining,  orroa-sting  cement,  lime,  ores,  &c.     September  18. 

1889. 

11.111.  .M.  .1.  .\dams.  Rooting  tiles;  and  foiiiiulion  of 
iron  and  other  sheets  or  plates  for  i-ooting  purposes. 
August  28. 


X.— MKT.\l,l,ri!(iY,  MININO,  Ere. 

AlMM.RATIOXS. 

13, (Mil.  II.  Kitter  von  Dahmcn  and  .\.  Strauss-Collin. 
An  improved  method  of  extracting  aluminium  from  its 
oxidic,  silicic,  and  tluoric  bases,  such  as  corundum  chn', 
bauxite,  kaolin,  cupolitc,  and  the  like.     August  19. 

13,1103.  H.  Rittervon  Dahmcn  and  .\.  Strauss-Collin.  \n 
impi-o\eil  method  of  producing  metallic  sodium,  potassium, 
and  magnesium.     August  19. 

13,138.  H.  H.  Lake.  —  From  G.  \V.  Cunnnins  and 
J.  H.  Coleman,  United  States.  An  improved  process  for 
treating  iron,  steel,  ami  other  luetals  to  prevent  oxidation 
thereof  while  in  a  heated  state.  Complete  Specification. 
August  20. 

13,175.  J.  Appletree.  .\  substance  to  join  steel  with  iron 
and  also  other  different  metals  together.     August  20. 

13,277.  M.  Gledhill.  Imiu-ovenients  in  the  manufacture 
of  cast  metal  ingots,  projectiles,  and  the  like,  and  in 
machinery  or  apparatus  therefor.     August  22. 

13,301.  W.  Deighton.  Improvements  in  and  connected 
with  steel-making  and  other  "  water-gas  "  furnaces. 
August  23. 

13,312.  D.  ColviUe,  jun.  Improvements  in  or  connected 
with  regenerative  melting  furnaces.     jVugust  23. 

13,420.  G.  W.  Clark.  Improvements  in  obtaining  alumi- 
nium.    August  20. 

13,432.  T.  K.  Rose.  Improvements  in  filtering  or 
separating  gold  from  liquids  containing  the  same  in  solution. 
August  20. 

13,635.  H.  H.  Jones.  Improvements  in  blast  furnaces. 
August  29. 

13,659.  AV.  L.  Wise.  —  From  ^I.  Kramer,  Germany. 
Method  of  hardening  steel  tubes  internally.     August  30. 

13.717.  A.  M.  Clark. — From  La  Societe  en  participation 
Hourbonze  et  Cie.,  France.  A  solder  for  aluminium  and 
other  metals.     August  30. 

13.718.  A.  M.  Clark. — From  La  .Societe  en  parlicipution 
Bou!'bou7,e  et  C'ie.  The  production  of  a  new  metal  or  alloy. 
August  30. 

13,787.  G.  C.  Fricker.  Preparing  iron  anil  steel  sheets 
and  other  metallic  bodies  for  coating  with  tin,  -/.inc,  and 
other  metals.     September  2. 

13,830.  A.  G.  Greenway.  Improvements  in  the  manu- 
facture of  '/.inc  or  other  metals  from  hard  spelter  and  other 
alloys  of  said  metals  with  iron.     September  2. 

13,839.  H.  J.  Allison. — l'"rom  The  (ireat  Western  Alumi- 
nium Smelting  and  Refining  Co.  (Incorporated),  United 
States.  Method  or  process  for  obtaining  aluminium.  Com- 
plete Specification.     .September  3. 

13,986.  ,1.  Hansen.  Improvements  in  apparatus  to  be 
applied  in  the  smelting  of  cast-iron  borings,  turnings,  and 
shavings.     Complete  Specification.     September  4. 

14,226.  A.  J.Boult. — From  M.Castelnau.  Improvements 
in  or  relating  to  the  treatment  of  ores  aiul  other  substances. 
September  9. 

14,235.  C.  Schreiber  and  H.  Kimtsen.  An  improved 
process  for  the  treatment  of  auriferous  and  argentiferous 
antimony  ores.     Complete  Specification.     .Sejitembcr  10. 

F 
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14,357.  E.  Dode.  Improvements  in  refining  ;uiil  separating 
precious  metals.     September  11. 

14,462.  A.  J.  Campion  and  J.  K.  Tenison-Woods.  Im- 
provements in  processes  for  cleansing  and  welding  impure 
scrap  iron.     September  13. 

14,466.  I.  Butler  and  T.  J.  Riekard.  Improvements  in 
and  connected  with  maehiues  for  coating  metal  plates  with 
tin,  teme,  or  other  metal.     September  l:i. 

14,473.  JI.  A.  Howell,  jun.  Improvements  in  and  appa- 
ratus for  the  manufacture  of  soft  back  steel.  Complete 
Specification.     September  13. 


Complete  Specification's  Accepted. 

1888. 

12,343.  B.  J.  B.  Mills.— From  J.  I).  Bennett.  t)btainiiig 
aluminium.     September  4. 

13,718.  C.  Jleissner.  Improved  method  of  working 
mines.     September  18. 

14,331.  H.  Havemann.  Manufacture  of  lead  from  its 
ores  or  compounds.     September  11. 

15,172.  K.  J.  Atcherley  and  A.  E.  Sarti.  Copper  amal- 
gamating plates.     August  28. 

lj,311.  A.  Seddon.  Apparatus  for  manipulating  ingots 
and  other  forms  of  steel  or  iron.     September  4. 

1.5,572.  W.  Feld  and  G.  von  Knorrc.  Production  of 
silicium  copper.     September  1 1 . 

15,607.  T.  K.  Cavill.  Apparatus  for  holding  and  turning 
ingots  and  other  masses  of  metal.     September  11. 

15,708.  M.  Yglesias.  Treating  the  effluent  waters  of 
mines,  or  other  waters  holding  metals  in  solution.  Septem- 
ber 4. 

16,061.  H.  J.  Smith.  Improvements  in  steel  and  iron. 
September  4. 

16,489.  Davies  Bros,  and  Co.,  Lim.,  and  Davies. 
Preparing  iron  and  steel  plates  previously  to  galvanising 
them.     September  11. 

16,499.  H.  B  Fulton.  Treatment  of  quartzose  or  silicious 
and  sulphuretted  ores  containing  gold,  silver,  or  copper. 
September  18. 

16,569.  H  Schneider.  A  manufacture  of  steel  alloyed  with 
copper.     September  18. 

17,406.  H.  H.  Lake.— From  P.  Manhcs.  Treatment  of 
nickel  and  cobalt.     September  II. 

17,410.  H.  H.  Lake.— From  P.  Manhes.  Treatment  of 
nickel  and  cobalt,  and  apparatus  therefor.     September  11. 

18,024.  H.  A.  Hunicke.  F^xtraction  of  zinc  from  its  ores. 
August  28. 

1889. 

3109.  F.  Ellis.  A  new  or  improved  metallic  alloj". 
September  4. 

8038.  n.  H.  Lake.— From  E.  Thomson.  Welding, 
soldering,  or  brazing  metals,  and  apparatus  therefor. 
August  28. 

9821.  J.  Shears.  Extracting  metals  from  ores  and  slag.s, 
and  the  debris  of  smelting  and  other  works.     September  18. 

10,288.  H.  H.  Lake.— From  O.  15.  Peck.  Apparatus  for 
decomposing  chemical  compounds  and  metallic  salts,  and 
for  desul[ilmrising  ores.     September  11. 

11,406.  E.  Norton  and  J.  G.  Hodgson.  Apparatus  IVir 
manufacture  of  sheet  metal.     September  4. 

11,686.  C.  U.  Fisher.— F>om  H.  F.  Lord.  Compound 
for  use  in  welding,  tempering,  and  otherwise  treating  metals. 
September  18. 


XL— ELECTRO-CHEMISTRY  and  ELECTRO- 
METALLURGY. 

Applications. 

13,480.  W.  P.  Kookogey.  Apparatus  for  charging  storage 
batteries  and  other  purposes.  Complete  Specification. 
August  27. 

13,636.  F.  Hughes.— From  E.  J.  McDonald,  East  Indies. 
Improvements  in  the  manufacture  of  indigo  by  the  applica- 
tion of  electricity.     August  29. 

13,795.  P.  von  Knoblosh.  An  invention  to  turn  artificial 
and  natural  light,  even  plane  atmospheric  light,  into  an 
electrical  current.     September  2. 

13,818.  \'.  H.  F^rnst.  Improvements  in  secondary 
batteries.  Comiilete  Specification.  (Date  applied  for  12th 
February  1889,  being  date  of  application  in  the  United 
States.) 

13,864.  S.  C.  C'.  Currie.  Apparatus  for  automaticallv 
charging  secondary  batteries  or  accumulators.  Complete 
Specification.     September  3. 

13,926.  E.  G.  Rivers.  The  construction  of  vessels  for 
containing  chemical  liquids  for  battery  cells  and  other 
purposes.     September  4. 

13,993.  G.  K.  B.  Pritchett  and  II.  R.  Low.  Improve- 
ments in  electrical  safety  fuses.     September  4. 

14,148.  J.  Kumme.  Improved  method  of  manufacturing 
pipes,  tubes,  and  other  articles  of  metal  by  galvanic  deposits. 
September  7. 

14,155.  C.  A.  McFivoy.  Improvements  in  primary 
batteries.     September  7. 

14,162.  A.  de  Meritens.     See  Class  XVII. 

Complete  Specifications  Accepted. 
1888. 

12,264.  F.  E.  Elmore  and  A.  S.  Elmore.  Preparing 
metallic  surfaces  for  the  reception  of  non-adhesive  electro 
deposits.     September  4. 

15,433.  T.  J.  Handford.— From  L.  Duncan.  Plates  or 
electrodes  for  secondary  batteries,  and  method  of  making 
same.     September  11. 

15,626.  P.  Schoop.     Electric  batteries.     September  4. 
16,140.  E.   Tyer.      Charging    secondary   batteries   from 
primary  batteries,  and  apparatus  therefor.     August  28. 

1889. 
12,402.  W.  P.   Kookogey.     A  galvanic  battery  solution. 
September  11. 

12,731.  W.  P.  Kookogey.  A  plate  for  secondary 
batteries.     September  18. 


XII.— FATS,  OILS,  AND  SOAP  MANUFACTURE, 
Applications. 

13,700.  C.  Billing.  A  new  or  improved  manufacture  d{ 
soap.     August  30. 

14,364.  E.  Mansfield.  Improved  apparatus  for  and 
method  of  extracting  oleaginous  and  other  added  nmtters 
from  fibrous  spun  textiles  and  other  analogous  substances. 
September  12. 

Complete  Speoipications  Accepted. 

1888. 

9796.  J.  M.  McCallum.  An  improved  soap  powder,  and 
method  of  manufacturing  same.     September  11. 

15,558.  H.   C.   Foulsham.     An   improved   soap   powder. 

September  4. 
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1889. 

900.  Fli'iiiinfrs  Oil  iiml  fhoiuioal  Co.,  Lim.,  niiil  G.  H. 
Fi'iiiiiT.  Moulds  for  ciLstinj;  rei'tiuipiilHr  slabs  of  nuph- 
Ihuliii.-,  &c.     Aii^'ust  28. 

ll.GGO.  H.  Sehuslor.  I'roiliu'iiijj  hard  soap  from  vi';;f- 
tahlo  or  animal  fats,  or  a  mixturo  tlu'ivof,  and  caustic 
alkaline  solutions,  witliout  oniplovin;;  carbonati's  of  alkalis 
or  ehluride  of  natrium.     S<pl>niliir  1 1. 


XIII.— IWINIS.   I'lC.MKXTS,  \Ai;\!S|[KS,  axi> 
IJKSINS. 

API'LICATIOXS. 

l:),:{4.'i.  W.  I*.  Thompson. — From  1'.  Leonard  ami  I'.  Ziu, 
Italy.  .\n  inipr()M'd  anti-corrosive  composition  for  protcct- 
iii»j  iron  vessels  or  the  like.     August  '24. 

I;t,j-H».  K.  I'^.  II.  liulicnow.  linprt>vements  in  the  com- 
position and  method  of  makiu^  up  bronze  colours  ready 
for  u.se.     -Viigust  •_'". 

I:t,7y2.  J.  il.  Carr.  .Vn  improved  material  for  makiiifr 
whitewash,  eolour-wasli,  and  water-colour  jiaints.  Septem- 
ber 2. 

14,l.jO.  S.  Kenyon.  Improvements  in  the  treatment  of 
india-rubber  for  the  ])urpose  of  dissolvin;;  it  lu-  rciidcriii<; 
it  soluble.     September  7. 

14, •179.  J.  Han.son.  .\ii  inipn)ved  fiiriiitiire  polish. 
.September  1:5. 

COMPLKTK    SpKl  IKICATIOXS    Ac  (KPTKl). 
1888. 

1,->,.5G4.  T.  Haynes.  \V.  H.  Donshty,  and  H.  T.  (iieaves. 
Paint  or  composition  for  coatin;^  ships'  bottoms,  and 
process  of  mainifactnrinjj  same.     September  4. 

lG,0:!.j.  S.  Challoncr.  Lacquers  and  varnishes.  .Septem- 
ber II. 

IG.lS.j.  A.J.Smith.  .\i)paratus  for  dressiiijj  wliite  lead 
and  other  colours.     September  IS. 


XVI.— SUGAUS,   STARCHKS,   GUMS,  Etc. 

Al'I'LI  CATIONS. 

1:!, .").■).).  II.  Kaeymaeckers.  An  improved  process  and 
apparatus  for  the  treatnient  of  sacehaiine  and  other  solu- 
tio-js.      .\iiirnst  27. 

14,21111.  C.  F.  HedlVrri.  -From  .M.  Weinrieh,  Ijiited 
States.  Improvements  in  pnrifyiji^  suijar  and  otlur  solu- 
tions.    September  II. 

COMPI.KTK    SpKCIFIC.VTION    -VcCKITED. 

1888. 

I."i,81.).  1!.  IT.  Sti'cdinan.  Treating'  ,i  product  (■lilained 
from  seaweed.     September  11. 


XIV.— TAXXIXG,  LKATHEK,  GLUE,  and  SIZE. 

Al'I'lICATIONS. 

13,126.  1'.  .lenseii. —  From  I).  Pier.son,  jun.,  I'liited 
States.  Improvements  in  and  relatin<j  to  a  new  and  useful 
process  of  chrome  tanning  leather,  and  in  anil  to  the  article 
produced  therein  .     t'omplete  Speciticalioii.     .Vuffust  20. 

13,2G9.  M.  .1.  .V.  Daifielos.  An  improved  process  for 
carroting  skins.     Aufrust  22. 

13,.j42.  R.  C.  Want.— From  G.  Mitchell  and  1{.  W. 
Rutherford,  Xew  Zealaixl.  Improved  means  and  ju'ocess 
for  preparing;  skins  aiul  hides  for  tamiini;.     .\ugiist  27. 

14, .Vt.).  M.  Heslop.  Impro\ed  |>rocess  of  and  apj)aratus 
for  treatinir  hides,  kips,  aiul  skins  preparatory  to  the 
tunning  operation.     September  14. 


XV.— AGRK'lU/rURE  and   MANURES. 

CoMI'LKTK    Sl'FCIFKATIOX    AciEPTED. 
1888. 

in.303.  R.  Xieholls.     .\pparatus   for  drylii;;  eiitaiii  la 
Jiroihice.     .September  IS. 


.Wll.-liKKWI.NC,  WINKS,  SI'lHITS,  Ere. 

-Xi'ri.ic.vnoNS. 

I:!,0.j4.  h.  Meyer.  Iniprovenu-nts  in  the  method  of  pro- 
ducing fennents.     August  10. 

I:!,2:U.  V.R.Taylor.     .\n  improved  sparger.    August  22. 

1:1,427.  E.  Craddo/k.  \n  improved  treatment  of  grain 
for  the  produrticii  <if  malt,  and  apparattis  therefor. 
.\ugu.st  26. 

l;i,4,'jl.  I),  li.  .1.  .1.  G.  Morel.  Apparatus  for  mi.\ing 
water  with  malt  for  supply  to  mash  tuns.  Complete  Speci- 
tication.     August  2G. 

l:i,6.">:!.  W.P.Thompson. — Fnuu  1'.  .Marix  and  N.  Notkiii. 
.SVe  Class  II. 

14,162.  .\.  de  Meritens.  Iniiu-ovemeiits  in  treating  and 
reelifyini;  or  ageing  alcohol  or  alcoholic  liquors  or  the  like 
by  electricity.     Complete  Specitieatioii.     September  7. 

14,171.  \.  .Savigear  and  T.  ,T.  Scrutton. — From  .1.  I'oivet, 
Nancy.     Fermenting  liquors.     September  U. 

14,406.  J.  Hutchison.  Improvements  in  aiul  relating  to 
llie  treatment  of  alcoholic  liquors.     September  12. 


XVIII.— CHEMISTRY  OF  FOODS.  SANITARY 
CHEMISTRY,  AND  DISINFECTANTS. 

Applications. 

A, — Chemistry  nf  Foods. 
l:i,4:!8.  C.  A.  Coombe.    Improvements  in  treating  brewers' 
grains  and  manufacturing  feeding  cakes  and  biscuits  there- 
from.    Angu.st  26. 

l:!,4:i9.  C.  A  Coombe.  An  improved  cattle  feeding  cake. 
.\ngust  26. 

l:!,6.")2.  W.  P.  Thompson. — From  E.  Jlerian,  France. 
Improvements  in  the  niainifacture  of  oleomargarine. 
August  29. 

l:t,H22.  E.  Larsen.  .\  method  of  preparing  htiman  and 
cattle  food  from  ceii-als  or  from  refuse  of  manufactured 
cereals.     September  2. 

li. — Sauilary  C'liemietri/, 

1.3,279.  .1.  Aruohl.  Improved  apparatus  for  oxidising 
sewer  gas  and  deodorising  sewage.     August  22. 

13,280.  .1.  .\rnold.  Improved  ap|)aratus  for  disinf.cting 
and  deoflorising  sewer  gases  and  noxious  matters  iji  soil 
pipes,  drains,  and  cesspits.     August  22. 

I:!, 746.  \\'.  P.  Ruehan.  Improvenients  in  deodorising  or 
flisinfecting  rivers  and  estuaries  or  other  sewage,  or  other 
wise  polluted  collections  of  water,     .\ugust  31. 

14,128.  A.  Turley.  The  manufacture  of  carbon  from 
town  ami  other  refuse,  and  the  pmilication  of  sewage  and 
other  foul  waters.     September  7. 
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14,292.  J.  Procter.  An  improved  oxidising  agent,  appli- 
c-abk'  especially  to  disinfecting  sewage  and  other  waters, 
and  in  the  mode  of  preparing  the  same.     September  10. 

14,500.  T.  Jones  and  J.  Jones.  Filtering  or  purifying 
sewage  water  or  polluted  water  from  works  or  manufactures. 
September  14. 

C. — Disinfectants. 

13,203.  J.  T.  MacMahon.  A  composition  for  arresting 
or  preventing  decay  in  wood.     August  20. 

14,032.  J.  G.  Flower  and  I).  W.  ilacdonald.  An 
improved  disinfecting,  deodorising,  and  preserving  compound, 
t'oniplete  .Specification.     September  4. 

Complete  Specifications  Accepted. 

A.  —Chemistiy  of  Foods. 

1889. 
1201.   W.   Gerbel.      Manufacture   of    milk    powder   and 
cfEer\escent  beverages.     September  4. 

B. — -Sanitanj  Chcmi.slry. 

1889. 
7630.  J.Davis.    Means  for  purifying  water.    September  4. 
12,40.'}.  H.  W.  Whiting,     liefuse  burning  furnaces.     Sep- 
tember 1 1 . 

C. — Disinfectants. 

1888. 

13,6"G.  J.  K.  Reynolds.  Improvements  in  di-iinfecfants. 
September  1 1 . 

16,463.  J.  E.  P.  Meyer.  Composition  for  developing 
ozonised  oxygen.     September  18. 

18,620.  J.  .Vscough.  Antiseptic  washing  and  cleansing 
compounds.     September  18. 


XIX.— PAPEK,  PASTEBOARD,  Etc. 
Appucations. 

13,246.  T.  Jlitchell.  Improvements  in  or  applicable 
to  the  manufacture  of  linoleum  and  like  floor  cloths. 
August  22. 

13,425.  C.  Wcygang.  Improvements  in  the  manufacture 
of  waterproof  lioards,  paper,  niul  such  like  material. 
August  26. 

13,657.  M.  Frisch.  Improved  press  cojiying  paper. 
August  29. 

14,494.  T.  Volstorf.  Improvements  in  the  method  of 
and  apparatus  for  straining  paper  Jiulp.  Complete  Specifi- 
cation.    September  14. 

14,508.  J.  A.  Causton  and  J.  Challis.  Improved  process 
of  applying  luminous  preparation  to  the  surface  of  paper  or 
other  substances.     September  14. 

Complete  Specification  Accepted. 

1888. 
16,932.  G.  Tldcombe.     liolls  for   pulping  fibres  for  the 
manufacture  of  paper,  he.     September  18. 


XX.— FINE  CHEMICALS,  ALKALOIDS,  ESSENCES, 
and  extracts. 

Application. 

14,327.  A.  H.  Allen.     Improvements  in  the  metliods   of 
colouring  poisonous  substances.     September  11. 


XXI.— PHOTOGRAPHIC  PROCESSES  and 
MATERIALS. 

Applic-ations. 

13,523.  W.  P.  Thompson.  —  From  (_'.  Spiro,  United 
States.  Improvements  in  or  relating  to  mixtures  or  solutions 
for  developing  or  fixing  the  latent  images  on  photographic 
plates  or  sheets.     August  27. 

13,739.  W.  H.  Phillips.  Improvements  in  photograph.', 
and  apparatus  for  effecting  the  same.     August  31. 


XXII.— EXPLOSIVES,  MATCHES,  Etc. 

Applications. 

13,486.  C.  O.  Lundholm  and  J.  Sayers.  Improvements 
in  making  and  apphang  explosives.     August  26. 

13,907.  H.  H.  Leigh. — From  I^a  Corapagnie  Forate, 
France.  Improved  apparatus  and  process  for  the  manufac- 
ture of  nitro-gljceriu.     September  3. 

14,073.  W.  Clayton.  The  production  of  whistling  fire- 
works.    September  6. 

14,362.  I.  G.  Gomez  and  P.  F'ranco.  Anew  or  improved 
manufacture  of  matclies  of  the  vesta  type.  C'omplete 
Specification.     September  11. 


Complete  Specifications  Accepted. 

1888. 

12,871.  \V.  Balch.  Shells  for  signalling  at  .sea,  and 
apparatus  for  di.scharging  them.     September  11. 

1889. 

11,102.  \V.  II.  A.  Kltelien  and  J.  G.  A.  Kitchen.  A  new 
explosive  ealle<l  "  Cyeene,''  for  blasting  and  other  like 
purposes,  ami  for  use  in  shells  for  ordnance.     August  28. 

11,665.  W.  Schuckher.  Maimfacture  of  smokeless  gun- 
powder.    August  28. 


XXIIL— ANALYTICAL  CHEMISTRY. 

Complete  Specification  Accepted. 

1888. 
16,697.  N.   G.   K.   Husberg.     Means  of  determining  the 
percentage  of  fat  in  milk.     September  18. 
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LIST  OF  MEMBEKS  ELECTED,  23rd  OCTOBER,  1889.      | 

Allen,  R.  L.,  Roseleigh,  Heaton  Chapel,  near  Stockport, 
assifitant  analyst. 

Ballantjne.'H.,  260,  Renfrew  St.,  Glasgow,  analyt.  chemist. 
Beenel,  Lezin  A.,  McCall  Post  Office,  Parish  of  Ascension, 
Louisiana,  U.S.A.,  sugar  engineer  and  chemist. 

Bond,    Louis   W.,    Ensley,   Ala.,   U.S.A.,   engineer   and 
chemical  student. 

Brock,  Arthur,  Messrs.  C.  T.  Brock  &  Co.,  South  Nonvood, 
S.E.,  tirework  maker. 

BroHii,  Robt.,  Beech  Mount,  Winningtou  Hill,  Northwich, 
engineer. 

Cochrane,  Chas.,  Green  Royde,  Pedmore,  near  Stourbndge, 
ironmaster. 

Cornish,  Vaughan,  Ivy  Cottage,  Newcastle,  Staffordshu-e, 
science  master. 

Craven,  Chas.  E.,  Hawthorne  Cottage,  White  Cote  Hill, 
Bramley,  near  Leeds,  chemist  and  dyer. 

Dawes,  J.  T.,  Cefn  Mawr,  Mold,  Flintshire. 

Drummond,  Hon.  G.  A.,  Montreal,  Canada. 

Edwards,  Walter  X.,  4,  Heme  Hill  Road,  Loughboro' 
Junction,  S.E.,  analytical  chemist. 

Field,  Leopold,  L'pper  Marsh,  Lambeth,  S.E.,  candle  and 
coap  manufacturer. 

French,  Harry  B.,  1001,  Market  Street,  Philadelphia,  Pa., 
LT.S.A.,  wholesale  druggist. 

Friese-Greene,  W.  E.,  92,  Piccadilly,  W.,  photographer. 

Fuerst,  Jos.  F.,  4,  Copthall  Buildings,  E.C.,  drug  and 
chemical  merchant. 

Gerrard,A.W.,l,CantlowesRd.,CamdeuSq.,N.W.,  chemist. 

Haines,  Reuben,  201,  South  5th  Street,  Philadelphia,  Pa., 
U.S.A.,  analytical  chemist. 

Handy,  Jas.O.,  95,  Fifth  Avenue,  Pittsburgh,  Pa.,  U.S.A., 
chemist. 

Hauff,  Julius,  Feuerbach,  Stuttgart,  Germany,  chemical 
manufacturer. 

Hennin,  Alphonse,  Spruigfield,  HI.,  U.S.A.,  metallurgical 
chemist. 

Hunt,  Alf.  E.,  95—97,  Fifth  Avenue,  Pittsburgh,  Pa., 
U.S.A.,  metallurgical  engineer. 

James,  Alf.,  Cassel  Gold  Extracting  Co.,  13,  West  Scotland 
Street,  Kinning  Park,  Glasgow,  mining  engineer. 

Kemp,  D.  S.,  27,  Coverdale  Road,  Shepherd's  Bush,  W., 
chemist. 

Kenyon,  Thos.,  Beechwood,  Eccles,  near  Manchester, 
manufacturing  chemist. 

Langenbeck,  Karl,  110,  West  Ninth  Street,  Cincinnati, 
Ohio,  U.S.A.,  analytical  chemist. 

Lee,  J.  W.  Richmond,  Villamanin,  Prov.  de  Leon,  Spain, 
mining  engineer. 

Leeds,  Dr.  Albert  R.,  Stevens  Institute  of  Technology, 
Hoboken,  K.J.,  U.S.A.,  professor  of  chemistry. 

Maconochie,  J.  R.,  1,  East  India  Avenue,  E.C.,  hardware 
merchant. 

Margetson,  J.  Chas.,  Avonslde,  Melksham,  Wilts,  india- 
rubber  manufacturer. 

Merck,  Dr.  C.  E.,  9,  Breite  Alice,  Darmstadt,  Germany, 
manufacturing  chemist. 

Nash,  Jno.,  122,  Mansfield  Road,  Haverstock  Hill,  N.W., 
terra  cotta  manufacturer. 

Rintoul,  Wm.,  48,  Carnarvon  St.,  Glasgow,  analyt.  chemist. 

Robinson,  Chas.  E.,  RicIimondLodge,  Torquay,  M.Inst.C.E. 

Sanz,  Don  Mariano,  Fabrica  de  productos  quimicos,  Leon, 
Spain,  chemical  manufacturer. 

Seymour-Jones,  A.,  Cambrian  Leather  Works,  Wrexham, 
leather  manufacturer. 

Shepard,  Dr.  Chas.  U.,  68,  Meeting  Street,  Charleston, 
S.C,  U.S.A. 

Shuttlewood,  W.  B.,  106,  Fenchurch  St.,  E.C.,  export  merch. 

Spies,  Adolph,  102,  Fenchurch  St.,  E.G.,  chemical  merch. 

Spies,  Hermann,  102,  Fenchurch  St.,  E.C.,  chemical  merch. 

Swinburne,  G.  W.,  245,  Broadway,  Newport,  R.I.,  U.S.A., 
civil  engineer. 

Wilson,  A.  E.,  c/o  Ferguson  Syndicate  Co.,  Waiorongomai, 
Te  Aroha,  New  Zealand,  assayer. 

Wright,  Alf.,  8,  Bentinck  Crescent,  Elswick  Road, 
Newcastle-ou-Tyne,  pharmaceutical  chemist. 


CHANGES  OF  ASBEESS. 

Bablugton,  P.,  l/o  Manchester ;  c 'o  Percy  Hirst,  Elmfield, 
Rotherham,  Yorks. 

Barbour,  T.   F.,  l/o   Edinburgh;  26,  Robertson   Street, 
Glasgow. 

Barnes,  Jos.,  l/o  Avenue  Parade ;  Marl  Terrace,  Accrington. 
Fuller,  C.  D.,  l/o  Braddock  ;  Latrobe,  Westmoreland  Co., 
Pa.,  U.S.A. 

GiUman,  G.,  l/o  Callejon  del  Caidero  ;  8,  Calle  del  Angel, 
Granada,  Spain. 

Greenway,  T.  J.,  l/o  New  South  Wales  ;  Port  Pirie,  South 
Austraha. 

Gregory,  Wm.,  l/o  Lichfield  ;  Walmer  Brewery,  Kent. 

Hastings,   Hugh,   l/o   Consterdine   Place  ;    39,   Malvern 
Terrace,  Kidderminster. 

Kitamura,    Y.,    l/o    Tokio  ;     bei    Herm    Busse,    Pawel 
Strasse  III.  Brunswick,  Germany. 

Llovd,  Jas.  D.,  l/o  Sandwich  j  6,  Camp  Street,  Providence, 
R.I.,  U.S.A. 

Markham,  A.  D.,  l/o  Enfield ;  St.  Nicholas  Road,  Sutton, 
Surrey. 

Melville,    D.,   l/o    North   Woburn  ;    P.O.    Box    No.    1, 
Woodmere,  Wavne  Co.,  Mich.,  U.S.A. 

Sandon,    R., 'I'o   Kentish   Town;  21,   Archibald   Road, 
TufneUPark,  N.' 

Soward,  A.  W.,   I/o  Peckham ;  144,  Friern   Road,  East 
Dulwich,  S.E. 

Steel,  R.  Elliot,  l/o  Bradford ;  Ha^vthom  House,  Baildon, 
near  Shipley,  Yorks. 

Sumner,  R.  il.,  l/o  Liverpool  j  53,  Stevenson   Street,  San 
Francisco,  C'al.,  U.S.A. 

Thompson,  G.  E.,  l/o  Smethwick;   Momingside  Lodge, 
Kidderminster. 

Timmins,  A.,  l/o  Stanley  Villas  ;  ArgjU  Lodge,  Higher 
Runcorn. 

Wilson,  Gordon,  jun.,  l/o  Kirkintilloch ;  Crestone,  Saguache 
Co.,  Colorado,  U.S.A.     

CHANGES  OF  ADDRESS  REQUIRED. 
Dempster,  A.,  l/o  Rose  Mount,  Ellaud,  Y'orks. 
Johnson,  Geo.,  l/o  Grange  Metal  Works,  Jarrow-on-Tyne. 


iLontiou  ^tftioiu 


Chemical  Society's  Eooms,  Burlington  House. 

Chairman  :  D.ivid  Howard. 
Committee : 
Sir  F.  A.  Abel.  R.  Messel. 

H.  E.  Armstronp;.  B.  E.  R.  Newlands. 

W.  Lant  Carpenter.  B.  Redwood. 

W.  Crowder.  T.  Royle. 

W.  J.  Dibdin.  John  Spiller. 

C.  Graham.  Wm.  Thorp. 

S.  Hall.  C.  R.  Alder  Wright. 

C.  C.  Hutchiuson. 

Eon.  Local  Sec.  and  Treasurer : 
Thos.  Tyrer,  Garden  Wharf,  Battersea,  S.W. 


SESSION  1889-90. 
Nov.  4th,— Mr.  C.  Napier  Hake.     "An  Account  of  a  Borax 
Lake  in  Californii." 

Dec.  2nd :—  .      .     t, 

Mr.  Wntbon  Smith.    "Some  Notes  on  Vanations  m  the  Pro- 
ducts of  the  Destructive  Distillation  of  dittereut  Gas  Coals, 
liptted  separately  in  the  same  retort  and  under  similar 
conditions." 
Mr.  J.  Uaufl.    '■  Crcsotinic  Acid  and  its  Applications." 

181*0 
Jan.  6th'.— Mr.  C.  T.  Kinpzctt.      "Peroiide  Hydrogen.      Its 

Preservation  and  Commercial  Uses." 
Feb.  Srd.— llessr.s.  A.  H.  Allen  and  W.  W.  Staveley.    "  On  the 

Properties  and  Applications  of  Metalhc  Compounds  of  the 

Phenols."  

Notices  will  be  found  in  the  Journal  and  other  Scientific  Papers. 
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JLibnpool  ^fftioiu 

Chairman  ;  F.  Hiirtvr. 

ricf-Chairnian  :  A,  Noriimn  Tute. 

Commit  fee : 


J.  Crttiipbf'U  Brown, 

H.  Itrutiner. 

K.  t^iircj-, 

I[.  Doafon. 

T.  ^■|(■t<•hor. 

It.  (iiukoll,  jiin. 


F.  Gos>inK(\ 
S.  Hfimburiror. 
W.  I).  H.Tiimn. 
V,  .McKechiiie. 
O.  Sluu-k-Somim-r. 
Henry  Tiito. 


Jlon.  Treasurer:  W.  P. Thompson. 

Hon.  tjteal  Secretary : 

Dr.  C.  .\.  Kohn,  University  College,  Liverpool. 


Nov.  6th.— Dr.  F.  Hurter.  PresiilentinI  Address  on  "  The 
Condensation  of  lIydn>chlorie  Acid." 

Dee.  nil.— H.  T.  Cnrr.  "  The  Dinsmoro  Process  for  the  Manu- 
facture of  Coal  Gus."      

Notices  of  Papers  and  Commanications  for  the  Meetings  to  be 
sent  to  the  Local  Secretary. 


^ottingbnm  ^rrtiou* 


Chairman  :  Sir  John  Tuniey. 

Vice-Chairman :  L.  Archbutt. 

Committee : 

J.  M.  C.  Paton. 

S.  ,1.  Pentecost. 

C.  Spackman. 

H.  J.  Staples. 

J.T.Wood. 


Jno.  R.  Aahvrell. 
F.  Clowes. 
J.  B.  Coleman. 
W.  A.Currv. 
H.  Forth. 
K.  Fmncis. 


Treasurer:  S.  V.  Holtpite. 

JTon.  Local  Secretary : 

R.  L.  Whiteley,  Vnivcrsity  College,  Nottingham. 

yirst  Meeting,  ^Ycdnesd(ly,  JS'oi'nnher  Gth. 

1.  Address  by  the  Chairman. 

2.  Mr. L.  Archbutt.    "Laboratory  Notes." 


Notices  of  Papers  and  Cummunications  tor  the  Meetings  to  bo 
sent  to  the  Loeid  Secretary. 


Conimum'fatton^. 


THK  PRKSEXT  PO.SITION  .\Xn  PUOSPECTS  OF 
THK  CAUCASI.VN  PETKOLKUM  INDUSTRY. 

BY    PROFKSSOR    I).    MKNDELEEFF. 

Thk  following  coDiinunication  has  been  addressed  from  St. 
Petersburg  to  Ludwif;  Moiid,  Esq.,  as  past  I'residcnt  of  the 
Society  of  Chemical  liidiistrv,  by  Professor  Mendek'eff: — 

"  Havin<;  observed  that  the  Berlin  eonesijoudent  of  the 
'  Standard'  of  July  25,  1889,  as  well  as  the  =  Morning  Post ' 
of  August  7,  have  spread  abroad  in  England  a  rumour  to 
the  effect  that  the  natural  supply  of  crude  oil  in  liaku  is 
coming  to  an  end,  and  that  eonsecpiently  a  lapse  in  the 
production  of  Kussian  naphtha  was  to  bo  expected,  I 
conceive  that  it  will  be  of  great  importance  that  the  correct 
state  of  affairs  should  be  known  as  regards  the  present  and 
future  of  the  naphtha  industry  of  the  Caucasus.  To  this 
end  it  will  be  necessary  in  the  lirst  jilace  to  mention  that 
even  four  years  ago,  and  in  Uaku  itself,  these  rumours  as  to 
exhaustion  of  supjily  were  freely  set  up  and  circulated. 

"  These  rumours  then  strangely  resolved  themselves  into 
a  variety  of  proposals  to  the  Government  with  regard  to 
means,  which  might  in  or  one  other  way  be  adopted 
to  prevent  the  ex|H.eted  misfortune.  Messrs.  Xobel  and 
Kagosin  proposed  then  that  a  tax  should  be  imposed  on 
the  enide  oil,  and  a  demand  wa.s  made  for  powers  to  expend 
an  enormous  sum  in  experimental  and  exploratorj'  borings 
in  the  outskirts  of  Ilaku  for  the  purpose  apparently  of 
6nding  some  source  which  might  compensate  for  that 
now  supposed  to  be  fust  approaching  exhaustion.  In  order 
to  obtain  light  as  to  the  actual  state  of  the  naphtha  in- 
dustry at  Baku,  the  Government,  which  is  deeply  concerned 


in  its  successful  development,  firstly,  orilered  that  the 
practical  geological  investigations  in  that  region  should  be 
vigorously  pushed  on  ;  and,  secondly,  sent  me  in  the  summer 
of  IHHfi  to  eoUeet  authentic  intelligence. 

"One  of  the  results  attained  in  1HH7  by  the  exploration 
under  the  Department  of  Mines  (Engineer  Turokin,  the 
ri'ports  of  Professor  Meller,  &c.)  was  that  there  had  never 
been  the  least  reason  to  suspect  the  exhaustion  of  the 
naphtha  springs  in  Baku.  In  a  special  report  (IKIIC)  to 
the  MinistiT  of  Donniins,  Michael  XikoUijcwitseh  Ostrow.'-ky 
(The  Baku  Xaphtha  Industry  in  ISCG),  I  stated  that  the 
rumours  in  tpiestion  were  due  partly  to  entire  ignorance 
as  to  the  symptoms  of  exhaustion  of  the  naphtha  (these 
synijttoms  have  been  well  studied  in  Pennsylvania),  and  also 
doubtk'ss  partly  to  the  intrigues  of  certain  parties,  who  sup- 
posed it  to  be  to  their  interest  to  propagate  such  statements. 
"  The  study  made  in  IKHO  t)f  the  Baku  industry,  familiar 
to  nu'  sini'e  1SG3,  has  ]u"o\'ed  : — 

(I.)  That  not   one  single    trustworthy    symptom  of    ex- 
haustion of  the  liaku  naphtha  region  has  presented  itself. 
(2.)  That  not  having  the  means  to  store  large  s\ipplies  of 
naphtha  wliieli   suddenly   appear,  a  large  quantity  of 
the  oil  is  lost   (tiowing  into  the  lakes  and  sea).     This 
is  specially  the  ease  when  oil   springs    burst  forth,  and 
leave  no  time  for  preparations  for  collection  and  storage. 
The   cessation   of  the  prolilable  yii-ld  of  some  of  the  wells 
has  been  proved  to  be  owing  to  the  obstruction  of  access  to 
the  same  by  the  naphtha,  for  the  new  borings  made  close 
beside   them   very    often   yielded   naphtha    in   abundance. 
But  the   upper  layers,   especially    near   Balakhani,    which 
have  been  worked   for  a  long  peiiod,  proved  to  be  almost 
exhausted.     At  the  same  time,  however,  in  the  direction  of 
the  village  of  Koniany,   exploration   was  conimcnced  at  a 
later  period,  and  now  ])romises  to  j-ield  enormous  quantities 
of  crude   oil,  the  layers  here  being  situated  ileejier  (not,  of 
eour.se,   because   the   exploitation  was   begun  later).     The 
region    of    Bejbat  (where    the    wells   of   Messrs.    Tagieff, 
Djajely,   and   others  are  to  be   found)   yields  naphtha  in 
abundance,  and  is  situated  close  to  the  town  of  Baku.     It 
is,  so  to  say,  cut  off  from  the  Balakhani-Sabondehi  naphtha 
region,  and  suggests   the  belief    that  besides  the  principal 
naphtha  fields   of  the  Baku   regions,  there  are  many  other 
outlying  aiul    isolated  luipbtha  regions    like  the    region   of 
Beybat.     The   precipitate   conclusion  as  to  exhaustion  has 
more  frequently  been  based  upon  the  results  of  the  wells 
lying  near  the  village. 

"  Balakhani  figures  are  put  down  ad  libitum,  quite  forget- 
ful of  the  existence  of  the  Beybat  region.  In  order,  however, 
to  show  how  unfounded  is  the  judgment  as  to  the  exhaustion 
even  of  the  ri'gion  of  Balakhani,  I  give  here  the  figures 
taken  from  tlie  rejiorts  of  Messrs.  Benkendarf  and  Mauram- 
tzeff  (Group  XVII.)  on  the  Bal.akhani  region.  These  I 
verified  in  IHHG,  and  I  may  say  that  the  entries  are  made 
more  correctly  than  on  the  other  spots.  There  were  in  1866 
in  all  five  wells,  and  these  remain  until  now  (1886).  At  the 
beginning  the  wells  were  worked  slowly,  and  very  often 
became  obstructed. 
The  yield  was  in  : 


187(1 

1877 

1S7S 

18711 

1880 


*Poods. 
727,000 
I.lTjII.iiUO 
1,211:1,1)110 
l,iir,iMiiio 
1.1. ',11,000 


•Poods. 

1881 2.28ii.000 

188-3 l,«t,000 

188.1 2,155,0(10 

INS-l 0,408,000 

18S5 6.250,000 


"  The  very  pumping  of  the  naphtha  from  the  existing 
wells  is  not  regularly  conducted,  but  increases  during  the 
summer  mouths,  when  the  demands  arc  greater,  and  at 
times  ceases  altogether  during  the  winter.  The  third  result  of 
my  study  in  1886  was  (3),  that  the  wells  which  yield  daily 
less  than  200  poods  of  naphtha  are  not  worked  at  all,  or  at 
all  events  only  when  prices  rise.  (4.)  That  the  highest 
possibility  of  the  annual  supply  from  the  Baku  region  is 
far  from  being  attained  yet,  judging  of  the  small  number 
(about  17u)  of  wells  now  at  work,  and  taking  into  con- 
siileration  tlic  large  space  of  land  covered,  undoubtedly  con- 
taining naphtha,  but  not  used  for  exploitation  by  the 
owners  (as  Mirsoieff  and  KokorefF)  for  want  of  the  required 
capital,  and  the  lands  belonging  to  the  Government,  which 
are  also  left  unexploited  owing  to  the  requests  of   the 


•  1  Pood  =  36'09  lb.  avoirdupois. 
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owuers  of  the  wells,  who  are  afraid  of  new  competitors. 
(5.)  That  the  highest  degree  of  productiveness  as  regards 
crude  oil  in  the  liaku  region  is  only  att;iinal)le  when  the 
pipe  line  to  the  Black  Sea  is  constructed.  (6.)  That, 
even  admitting  the  possibility,  in  the  far  future,  of  the 
exhaustion  of  the  Baku  oil-bearing  region,  still  other  regions 
of  the  Trans-C'aueasus  will  be  available,  and  by  means  of 
the  then  existing  pipe  line  will  be  able  to  afford  ample 
supply  both  to  the  Black  Sea  and  the  Caspian  Sea.  (7.) 
That  in  consequence  of  the  relative  geological  recency  of 
the  formation  of  naphtha  in  the  Caucasus,  and  of  the  con- 
tinuation of  the  activity  of  the  mud  volcanoes,  it  would  be 
quite  unsafe  to  say  that  even  at  the  present  time  those 
underground  processes  do  not  continue  the  result  of  which 
is  a  replenishment  of  the  oil,  this  being  very  likely  forced 
up  by  internal  pressure  through  la^'ers  of  superticial  sands. 
(8.)  That  the  principal  expedient  for  counteracting  exhaustion 
must  be  considered  to  be  the  increase  of  the  utility  of  the 
naphtha;  in  other  words,  it  ought  to  be  worked  up  into  more 
valuable  products,  as  benzene,  heavy  oils,  vaselin,  and  tar,  in 
addition  to  the  products  only  now  obtained,  viz.,  kerosiue 
and  lubricating  oil  ;  for  the  residues  (astatki),  which  are 
used  now  as  fuel,  can  with  great  protit  to  the  country  be 
substituted  bj'  coal,  since  the  exploitation  of  the  abundant 
scams  of  that  mineral  to  be  found  on  the  Donctz,  Ural,  and 
in  the  environs  of  the  Moscow  district,  &c.,  would  be  an 
easy  matter.  Owing  to  the  above-stated  reasons  I  am 
decidedly  inclined  to  consider  the  construction  of  the 
Caucasian  pipe  line  an  absolute  necessity  for  the  prosperity 
of  the  naphtlia  industry  in  the  Caucasus.  This  view  has 
been  hitherto  strongly  held  by  the  Minister,  M.  N.  Ostrowsky, 
who  still  continues  to  hold  it,  notwithstanding  the  strong 
opposition  of  the  Baku  people,  because  of  their  supposed 
personal  interests — supposed  interests  which  would  never- 
theless directly  oppose  themselves  to  the  general  interest  of 
Russia,  and  more  or  less  to  that  of  the  world  at  large.  For 
further  details  I  must  refer  you  to  my  book,  which  I  have 
the  honour  to  transmit,  together  with  this  letter. 

"  The  clearest  proofs  of  the  correctness  of  the  opinion 
that  in  Baku  there  are  no  signs  of  exhaustion,  are  to  be 
found  in  two  circumstances  :  (1.)  At  the  end  of  the  year 
1886,  and  in  the  following  year,  when  comparatively  very 
few  new  borings  had  been  made,  such  large  flows  of  naphtha 
took  place,  that,  until  that  time,  their  like  was  never  before 
obser\ed,  never  either  in  America  or  in  Baku :  and  (2.) 
during  the  years  following,  the  productiveness  in  the  same 
region,  just  as  before,  increased  from  116,000,000  poods 
(about  1,900,000  tons  or  about  12,000,000  barrels),  as  in 
1885,  to  180,000,000  poods,  as  in  last  year,  1888.*  How- 
e\'er,  when  exhaustion  occurs,  as  in  the  Pennsylvania  region, 
the  productiveness  of  the  said  region  falls  off  very  quickly, 
and  the  naphtha  fountains  disappear  there,  and  are  replaced 
by  water  or  only  gas  fountains.  According  to  information 
received  recently  from  Baku  (during  1889),  from  the  1st 
January  to  the  1st  August,  about  125,000,000  of  poods  of 
crude  oil  have  been  already  extracted,  and  se\  eral  powerful 
fountains  have  been  spouting  up  their  contents  this  very  year. 

"  Particularly  productive  was  the  flow  of  Mr.  Kotscheieff's 
spring,  and  the  gi-eater  part  of  its  crude  oil  ran  into  the  lake 
of  Komanino,  as  is  almost  always  the  case  under  similar 
circumstances  in  Baku.  Consequently,  without  any  doubt, 
there  are  no  signs  of  exhaustion  of  the  crude  oil  in  the 
Baku  region  up  to  the   present  time.f     I  will  not  attempt 

•  In  Russia,  all  the  reports  with  regard  to  naphtha  represent  the 
weight,  and  not  the  volume.  1  pood  =  16'38  kil05.,  or  a  metrical  ton 
is  about  ijl  poods  (or  puds).  In  America,  nil  the  reports  of  naphtha 
are  given  in  tlie  measure  of  capacity,  viz.,  in  casks  and  barrels.  X 
normal  barrel  contains  40  (callons,  but  accounts  are  more  often  Kiveu 
of  barrels  of  43  galloas.  One  palion  contains  4'54  kilos-  of  watnr, 
consequently,  at  the  specitic  gravity  of  about  0'.S  as  for  the  light 
varieties  of  American  naphtha,  each  barrel  (42  gallons)  will  average 
about  152  kilos.,  or  contain  about  i*i  i)oods,  of  naphtha.  For  sui-b 
comparatively  heavy  kinds  of  naplitha  as  arc  usual  in  Baku,  and 
having  the  specitic  gravity  nf  about  0"S6. 42  gallons  must  be  reckoned 
as  ahout  1C4  kilos.,  or  about  10  poods  of  naphtha. 

t  Tlie  upper  layers  in  the  smallest  part  of  the  now-worked  region 
show  a  diminution  in  abundance  of  crude  oil  (they  yield  less  than 
before  per  day),  and  from  these  layers  the  gas  has  already  escaped  ; 
but  the  deeper  layers  are  as  yet  full  of  crude  oil  saturated  with 
gas,  and  in  the  very  depths  of  the  same,  that  is  to  the  very  lowest 
layers,  there  was  no  need  to  go,  because  up  to  the  i>resent  the  depth 
of  the  ordinary  wells  at  Baku  does  not  exceed  700— ooo  ft.,  whilst 
in  America  the  depth  of  the  same  often  exceeds  1.500—2,000  ft.  As 
regards  some  dry  holes  which  never  did  yield  any  crude  oil,  and 


any  examination  of  the  different  forms  of  ignorance  or 
duplicity  which  prompt  the  framing  of  such  calculations  or 
commercial  speculations  as  those  referred  to.  They  are 
based  on  the  foibles  of  human  nature,  and  are  of  but 
ephemeral  stability. 

"  I  will  try  now  to  offer  some  definition  of  the  connexion 
between  the  geological  or  physiographical  position  of  the 
springs,  and  the  supply  of  material,  in  accordance  with  the 
personal  acquaintance  I  have  formed  with  the  subject.  As 
the  Alleghany  Mountains — in  the  geological  sense — have 
served  to  indicate  the  Pennsylvanian  issues  of  naphtha,  just 
in  the  same  way  the  mountains  of  the  Caucasus — between  the 
Black  and  Caspian  Seas — served  to  indicate  in  that  district 
the  naphtha  there.  Respecting  the  reason  of  connexion 
between  the  mountains  and  the  issue  of  naphtha,  I  will  not 
speak  here,  because  I  desire  to  remain  on  practical  ground 
without  entering  upon  that  of  hypothesis.^  But  the  con- 
nexion of  the  mountains  with  the  naphtha-beds  is  clear  from 
the  fact  that  the  districts  facing  or  fronting  the  mountains 
are  the  regions  where  naphtha  is  obtained.  They*  lie,  indeed, 
parallel  to  the  direction  of  the  mountain  range.  The 
Devonian  and  Silurian  sand  strata  of  Pennsylvania  are 
similar  in  this  respect  to  the  naphtha  sands  in  the  new 
tertiary  strata  of  tlie  Caucasus.  The  former  are,  however, 
geologically  old — the  latter  are  recent.  Here  is  the  funda- 
mental distinction  between  the  American  and  Caucasian 
naphtha  deposits.  With  them  are  probably  united  two 
other  fundamental  distinctions.  Firstly,  the  naphtha  in 
Pennsylvania  has  been  found  onlj-  on  the  western  side  of 
the  AUeghanies,  but  the  Caucasus  is  full  of  naphtha  from 
the  north,  south,  and  on  both  sides,  at  the  Black  and  Caspian 
Seas.  This  must  he  explained  in  the  following  manner : — 
The  old  beds  had  many  natural  opportunities  of  getting 
opened,  of  letting  out  their  naphtha  supply,  of  getting 
washed  away  and  becoming  lost  for  the  use  of  the  people, 
but  the  younger  naphtha  deposits  of  the  Caucasus  had  less 
chances  of  this.  Secondly,  near  the  AUeghanies  and  near 
the  naphtha  wells  of  Pennsylvania  there  are  no  mud  volcanoes, 
which  are  to  be  found  very  often  in  Baku,  in  Tamany,  and 
generally  near  the  Caucasus,  and  form,  so  to  say,  the  natural 
satellites  of  naphtha.  They  are  evidently  the  breathing 
holes  of  the  terrestrial  interior,  which  evolve  mud,  water, 
and  steam,  and  let  out  the  burning  gas.  In  Pennsylvania, 
long  ago  this  process  terminated,  which  thus  still  continues 
in  the  Caucasus.  We  find  naphtha  here  and  there  in  similar 
conditions  with  regard  to  space,  but  the  conditions  of 
geological  periods  in  both  countries  are  very  different. 
Comparing  Pennsylvania  with  the  Caucasus  we  must  con- 
st.antly  bear  in  mind  these  differences.  Ignoring  them,  we 
fail  to  exjilain  peculiarities  which  become  very  clear  after 
comparing  Pennsylvania  with  the  Caucasus.  As  regards 
the  Caucasus,  so  long  ago  as  in  biblical  times,  and,  indeed, 
long  time  before  the  Russians  came  there — the  inhabitants 
of  the  place  used  the  naphtha  which  came  then  to  the 
surface  as  illuminating  oil.§  To  give  the  names  of  these 
naphtha-bearing  districts  surrounding  the  Caucasus  on  all 
sides,  would  serve  no  other  object  than  filling  several  lines 
with  names.  But  the  question  arises,  why  does  working 
only  take  place  in  Baku  ?  Why  is  naphtha  not  obtained  in 
Tamany,  Gury,  on  the  Terek,  Chemakhy,  and  such  other 
localities  of  the  Caucasus,  in  such  large  quantities  as  near 

some  wells  which  diminished  their  yield,  as  well  as  the  diminution 
in  abundance  of  crude  oil  in  the  upper  layers  whilst  the  local 
proiiuctiveness  gradually  increases,  these  clearly  cannot  be  taken 
as  signs  of  exhaustion,  they  are  but  normal  conditions  of  ebb  and 
flow,  which  are  determined  by  the  natural  conditions  of  the  layers 
of  naphtha.  By  the  naphtha  exhaustion  of  a  given  place  must  be 
understood  the  cessation  of  so  far  prolitable  yields  from  all  the 
wells  conjo.ntly  (takiiiir  the  old  as  well  as  the  new  wells)  of  the 
given  locality.  One  well  may  yield  more  naphtha  than  hundreds  of 
unsuccessfully  chosen  borings,  and  i(  the  general  quantity  of  supply 
increases,  especially  when  at  the  same  time  the  chances  of  a  suc- 
cessful boring  are  favourable,  and  if  there  are  besides  naphtha- 
bearing  regions,  as  yet  untouched,  which  undoubtedly  will  yield 
rich  supplies  (such  regions  are  near  the  village  of  Romany,  in  the 
environs  of  Baku),  then  there  is  no  foundation  whatever  for  talk 
about  exhaustion. 

X  My  hypothesis  of  the  origin  of  naphtha  explains  this  connexion. 
It  is  explained  in  my  work :  "  The  Naphtha  Industrt/  in  Penn- 
sylvania and  in  the  Caucasus,  1S77."  Also,  in  the  "  Rciue  Scienti- 
Jique,  187S.  and  Jahrbnch  d,K.K.  Geolog.  Rvichsanstalt  {Wien) 
Bd.  29,  165. 

$  The  people  then  held  the  Baku  naphtha  sources  leasehold  from 
the  Persian  Government,  for  coihmcrce  with  the  naphtha  as  an 
illuminating  oil  was  highly  developed  near  the  Caspian  Sea. 
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Uiikii  ?  TluTi-  un-  two  csscntiiil  reasons  for  tliis.  T\\v  (irst 
is,  that  tlio  Volga,  ovi*n  since  ancient  times,  has  fornuHl  the 
principal  water-way  to  Uakii,  and  ah>n^  this  same  water-way 
the  Kusso-Asiatio  ooinnierce  is  still  eurricti  on.  Near  Uaku 
there  is  n  rock  which  bears  ilie  name  of  the  rohlier  Stenka 
Uosin,  who  is  re]mteil  to  have  pone  there  with  his  evil- 
iniuileil  comniiles  for  the  sake  of  plunder. 

"  To  Russians  this  road  is  well  known.  From  liaku  to 
Vischnv,  to  IVrm,  and  to  the  very  heart  of  Kiissia,  all  the 
naphtha  products  go  by  water,  and  at  such  cheap  rates  tiiat 
it  is  less  costly  to  get  over  all  this  distance  of  many  thousand 
versts  (1  verst  =  0-(J6  mile),  tlum  to  transport  the  naphtha, 
even  from  C'heniakhy,  over  a  hundred  versts  by  land.  This 
is  the  principal  reason  of  the  prominence  of  llaku,  which  is 
also  situated  on  the  sea  coast,  and  lias  developed  its  naphtha 
industry  since  the  year  IHfil).  The  initiative  in  this  direction 
was  taken  by  Mr.  \V.  .\.  KokorefT,  who  wishes  to  sujiply 
Hnssia  with  Illuminating  oils.  There  was  also  another  reason. 
Many  borings  have  been  made  at  Kuban  (A.  X.  Xovoseltzeff, 
Mr.  Twedel,  the  French  Society),  and  also  near  the  Tzarskie 
Kolodtzy  (Simence),  but  there,  as  in  Pennsylvania  and 
Virginia,  the  naphtha  is  not  found  in  such  abundance; 
there  are  very  seldom  sjirings  to  be  found.  The  naphtha 
must  be  drawn  or  pumped.  In  order  to  collect  it.  Conse- 
quently the  naphtha  costs  there  almost  the  same  price  as  in 
Pennsylvania,  from  10  to  12  copecks  per  pood  on  the  spot ; 
but  in  Haku,  the  very  first  wells,  especially  in  the  years 
between  lt*7U — SO,  yielded  such  an  abundance  of  naiihtha 
that  Wells  which  yielded  less  than  200  poods  per  day  were  not 
worke<l  at  all,  for  working  expenses  would  not  be  covered. 
This  is  owing  to  the  price  of  the  crude  oil  on  the  spot 
in  Haku,  which  very  ol'ten,  when  there  are  no  springs,  is 
2  eo]>eeks.  and  sometimes  3  cojteeks.  jter  pood,  or  even 
more  ;  but  If  springs  burst  forth,  the  naphtha  of  which  goes 
to  the  lakes  situated  amidst  the  wells,  then  the  price  goes 
down  very  often  to  J  copeck  per  pood,  provided  that  only  a 
part  of  the  100,000  poods  of  crude  oils  yielded  daily  by  the 
iSaku  springs  can  be  gathered.* 

•  The  price  of  the  crude  oil  in  Ilnku.  much  more  than  in  America, 
where  tlicre  are  store  reservoirs,  chanifcs  very  much  in  accordance 
with  the  demand,  because  this  niuterial  ii  scarcely  stored  up  at  ah, 
and  the  naphtha  is  sent  direct  to  tlic  refineries  lu^cordiiis  to  the 
jieriods  t»f  sale.  Then,  but  csi)ccially  in  the  summer,  during  the 
naviitation  on  the  Volpa,  the  work  at  the  wells  is  increased,  as  well 
as  the  distillation  in  the  refineries.  Tims  the  increase  of  jirices  of 
the  crude  oil.  of  which  the  Eukrlish  newspapers  are  now  talkinR  so 
much,  nnd  which  corresponds  with  that  of  the  prices  of  the  crude  oil 
ill  .\merira,  where  the  average  price  in  1877  was  (J7  cents  per  barrel, 
and  was  never  lower  in  any  j'ear  whatever.  In  18sy  the  average  price 
was  8**  cents;  mid  aKaiii.  in  June  ISStt.  8-1  cents,  and  in  July  ISSli, 
from  imj  to  lifj*  cents  on  the  spot,  according  to  the  quotations  of  the 
l*ittshiirif  Kxchanire.  This  is  by  no  means  a  sign  of  exhaustion, 
but  merely  that  during  this  siiiinner  the  demand  for  kerosine  has 
iiicrea«cd.  Owing  to  this,  new  liorings  have  been  commenced,  and 
it  may  tic  anticipated,  as  it  very  often  was  in  Baku  and  in  Penn- 
sylvania, that  next  year  the  supply  will  surp.osa  all  demands,  and 
prices  will  ko  down.  For  my  own  part.  I  must  remark  that  when 
the  price  for  crude  oil  becomes  1^  copecks  per  pood,  there  cannot  lie 
expected  any  development  of  the  supply;  there  will  be  a  stoppage, 
and  not  an  increase  of  the  business,  although  the  owners  of  refineries 
have  their  profits  in  it. 

The  pnce  of  5  copecks  per  pood,  according  to  my  opinion,  is  a 
desirable  and  a  normal  one,  and  one  ca'culatcd  to  develop  supply. 
Such  a  price  being  y  or  4  times  lower  than  .\inerican— (.5  copecks  per 
pood=50  cojiccks  per  cask,  or  about  'J5  cents  per  Viarrel,  according 
to  the  present  exchange,  but  in  IVnnsylvania  -a  cask  or  barrel 
costs  on  the  spot  now  not  less  than  1)0  cents) — cannot  act  sensibly  on 
the  prii-e  of  the  naphtha  products,  wliicli,  owing  to  a  simple  specu- 
lation fluctuate  a  great  deal  more  than  from  the  fall  or  increase  of 
the  price  of  the  crude  oil  in  the  above-mentioned  proportions,  viz,, 
from  3  to  S  copecks  per  poo<l.  Here  Iwill  make  the  remark  that  since 
the  year  IKS"  the  price  of  crude  oil  in  the  United  States  has  risen 
from  07  to  t>5  cents  per  barrel,  or  per  each  pond  almut  C  copecks,  but 
the  price  at  Haku  for  the  same  perio<l  did  not  rise  more  than  ;t  copecks 
per  pood.  If  there  were  a  possibility  of  competition  of  the  Baku 
naphtha  with  ilie  American,  then  the  same  possibility  now  remain^. 
M'lth  the  tennination  of  the  pipe  line  this  possibility  would  be  still 
more  evident.  Until  now  there  has  tjeen  no  possibility  of  tlie 
export  of  large  ipiantities  of  products,  but  thi  n  there  would  be  ;  now 
there  IS  no  possibility  of  eitraetuig  large  quantities  of  illuminating 
oiis  not  presenting  any  danger  with  re>pect  to  risks  from  fire,  but 
then  there  would  be.  Now  the  Ameri<-ans  with  their  numerous 
pipe  hues  fix  the  price-*  of  the  naphtha  produc-ts  all  over  the  world, 
but  then  ttiis  can  and  will  aUn  lie  done  t\v  the  llaku  people  ;  now 
there  are  no  (arte  profits  l-ft  in  Itiiku,  biit  then  would  arise  the 
possibility  of  making  new  liorings  in  all  the  Trans-Caucasus,  out 
of  the  profits  derived  ir  m  the  naphtha. 

1  II  ay  stale  here  that  the  price  of  the  Baku  naphtha  products 
mostly  licfiends  on  the  use  wlii.  h  is  made  of  the  naptitha,  that  is, 
to  work  up  into  products,  also  the  residues  (astatky  or  astatki). 
which  n-maiii  after  tlie  kero-iine  has  Iwen  get  frniu  tlie*  naphtha. 

( 1  cop<  ck  =  dhitli  rouble.aod  the  par  valuo  of  a  rouble  -  38„'.  iience  I 
English.— £o.)  ' 


Such  natural  abundance  of  naphtha  as  occurs  in  the  liaku 
region  has  not  been  discovered  up  to  the  present  in  anv  other 
p;irls  of  the  Caucasus  K'/iiV7i  liatr  hicn  us  yet  lishd  hy 
Imrinijs,  nor  in  I'ennsylvaniu,  nor  in  Canaila,  nor  in  any  other 
part  of  the  world.  Very  likely  there  is  .some  connexion 
between  this  fact  and  that  of  the  mud  volcanoes,  which  are 
up  to  the  iircsent  active,  like  those  of  Kyr-Makn,  which 
are  sitnateii  close  to  the  najditha  region  of  liulakhanl  in  tho 
environs  of  liaku. 

"  There   is  a  Kusslaii  adage  :  '  From  good    no  one  will 
expect  anything  else  hut  good  to  spring.' 

'This  adage  is  well  applied  here.  From  the  existing 
ijiiihI  in  liaku  there  has  been  no  need  up  to  the  present  to 
look  out  for  any  other  (i<>nd  thimj.  There  are  plentv  of 
|ilaees  on  the  Caucasus  where  naphtha  may  be  sought  for, 
and  amongst  them  possibly  might  he  discovered  regions  not 
worse  than  those  of  liaku.  springs,  equally  powerful  and  recent, 
and  certainly  more  durable  than  those  of  Pennsylvania,  but 
there  exists  no  motive,  because  in  the  very  environs  of  liaku 
there  is  plenty  of  land,  without  any  doubt,  containing 
naphtha  which  has  not  yet  been  touched,  owing  to  the 
following  reasons  : —The  Government  having  sold,  in  the 
years  following  1H70  (aeeording  to  the  Kules  of  the  17th 
February  1872)  one  part  of  the  naphtha-hearing  lands, 
tifterwards  sto|)ped  the  sale  and  the  lease  of  such  lands. 
Kokoreff  and  MIrsoieff  were  the  principal .  buyers  from  the 
(bivernmeiit  of  large  districts  containing  naphtha ;  each  of 
them  bought  lands  for  1,000,000  of  roubles.  They  began  and 
continue  to  work  only  on  very  insignihcaut  parts  of  their  large 
territory  (because  they  have  spent  so  much  for  the  acquisi- 
tion of  land  that  they  have  little  left  for  working  capital), 
and  now  wait  until  the  lands  and  naphtha  rise  in  price 
and  value.  The  Government  does  not  allow  the  local 
pciisants  to  sell  or  to  lease  their  lands  for  the  purpose  of 
getting  naphtha.  Consequently  the  district  worked  years 
ago  In  the  environs  of  Baku  is  the  same  district  now.f  And 
one's  astonishment  is  excited  that  on  so  small  a  spot, 
altogether  about  5  square  kilometres,  people  continue  until 
now  to  make  new  borings,  continually  pump  the  naphtha, 
and  still  continually  get  springs  bursting  forth.  It  is  not 
at  all  strange,  that  formerly  the  depth  of  the  wells  was  only  a 
few  sageues  (1  sagene  =  7  feet),  later  on  the  workers  had  to 
go  deeper  to  -10 — 80,  and  afterwards  to  100 — 120  sagenes. 
We  do  not  observe  anything  like  this  in  Pennsylvania. J  In 
the  geologiciilly  joung  liaku,  people  have  remained  all  the 
time  on  the  .same  sjiot,  on  the  .same  a  square  kilometres, 
and  have  continued  to  pump  only  such  wells  as  yield  every 
d:iy  on  the  average  not  less  than  several  hundreds  of 
barrels.  In  Pennsylvania  the  number  of  working  wells 
during  the  time  of  the  hlgliest  period  of  supply,  which  vv;is 
In  1882,  attained  19,000  wells,  and  30,000,000  barrels  of 
najditha   have   been   got    in   a  single  year,§    consequently 

t  Whilst  in  the  United  States  from  the  year  ISOO  and  upwards 
(on  account  of  the  rapid  exhaustion  of  each  region)  people  were 
obliged  continually  to  go  over  to  new  regions  in  search  of  supply  of 
naphtha,  and  ti;tis  of  thousands  of  borings  were  made  (from  1H7(!  to 
issti  no  less  than  al,707)  on  a  surface  of  hundreds  of  square  kilo- 
metres, whilst  nil  this  time  operations  were  conlined  rigidly  to  the 
already  mentioned  5  square  kilometres  in  Baku. 

t  In  those  geological  periods,  amounting  to  thousands  of  years, 
during  which  were  formed  the  naphtha  beds  of  Pennsylvania  ami 
the  Caucasus,  the  naphtha  seems  to  have  risen  to  the  surface, 
become  oii  used  and  evaporated,  and  was  thus  lost  for  exploitation. 
If  the  naphtha  had  not  got  out  by  itself  from  the  underlying  beds, 
people  would  never  have  known  of  its  existence.  During  these  long 
geological  periods  a  small  stream  of  the  outflowing  naphtha  could 
empty  a  very  rich  layer  a  great  deal  better  than  huiuireds  of  bored 
wells.  Owing  to  tliis,  every  naphtha-lield  in  the  Caucasus  is  more 
to  lie  relied  upon  with  regard  to  the  quantity  of  naphtha  to  be 
obtained  than  simitar  fields  in  Pennsylvania.  For  this  reason  also, 
ideas  as  to  the  approach iiiir  eximustion  of  the  working  region  in  the 
t.'aiicasus  based  upon  sik'iis  manifesting  themselves  in  .\meriea, 
cannot  be  enlcrtairicd.  licsidrs.  there  is  nothing  to  prove,  as  vet, 
that  the  formation  of  naplitiia  in  the  ('ancasns  is  completed.  The 
mud  volcanoes  here  give  vent  still  in  very  strong  eruptions. 

§  The  daily  receipt  of  crude  oil  in  the  United  States  from  that 
time  diminished  very  greatly. 

Barrels 

In  1.S.S2  the  daily  vic'Id  was S2.30S 

18N3  „  „  c:i.S!G 

1881  „  „  O7.IWI1 

188G  „  ,.  W.t,'->i.\ 

ISSli  „  „  -11.7211 

1SN7  ,.  ,.  .V.i.lllll 

lljSS  .,  „  Ui,7liO 
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every  Tvell  yielded  per  day  only  4  j  barrels  on  an  average, 
or  takinjr  (light  naiilitha)  a  barrel  of  9  poods — about  40 
poods.  Now  at  Baku  there  are  at  work  about  200  wells 
(the  exact  number  is  very  difficult  to  state,  there  do  not 
exist  as  yet  proper  statistics,  but  there  are  such  wells,  and 
only  pumped  when  the  demand  for  crude  oil  increases), 
and  during  seven  months  there  have  been  received  about 
125,000,000  poods,* and  consequently  per  day  on  an  average 
every  well  yields  about  2,800  poods  or  a  barrel  of  42  gallons, 
containing  about  10  poods  (we  include  the  heavy  naphtha), 
the  average  daily  receipt  of  naphtha  in  Baku  is,  at  the 
present  time,  280  barrels  from  each  well.  In  February 
1886,  of  which  period  I  have  full  reports,  there  were  in 
operation  about  170  wells,  and  the  daily  average  yield  was 
446,000  poods  or,  per  well  on  the  average,  about  2,600  poods 
per  day,  consequently  an  increase  and  not  a  decrease  in  the 
supply  is  visible.  Let  us  take  for  comparison  the  figures  of 
the  last  StowcU's  Petroleum  Reporter,  Pittsburg,  Pa.,  United 
States  of  America  (August  1889).  During  the  seven  months 
(up  to  August  1st,  1889)  the  average  daily  yield  of  naphtha 
from  all  the  wells  in  the  United  States  of  America  was 
about  56,000  barrels,  or  about  510,000  poods,  whilst  in 
Baku  it  was  about  580,000  poods  per  day.  These  figures 
are  very  close  one  to  another,  although  eight  years  ago  the 
supplj'  in  Baku  was  six  times  less  than  in  America.  During 
the  seven  months  of  1889,  in  the  United  States  of  North 
America,  2,800  new  borings  were  made,  and  during  last  year 
(1888)  1,515  borings,  whilst  in  Baku  all  the  time  from  the 
beginning  of  the  years  of  1860  until  the  present  time,  the 
number  of  borings  are  much  below  any  of  these  figures. 
Let  us  suppose  that  now  there  are  working  in  the  United 
States  only  those  wells  which  have  been  made  during  the 
last  four  years, t  the  average  number  of  them  will  be  about 
11,200  wells,  against  200  wells  in  Baku,  eonsequentlj-  the 
average  daily  supply  of  each  well  in  the  L'nitcd  States  is 
45  poods  or  5  barrels,  whilst  in  Baku  it  is  2,800  poods  oi 
about  280  barrels.  The  daily  average  of  the  yield  of  the 
new  borings  in  America  (June  and  July  1889),  does  not 
surpass  16  ban-els  or  150  poods  of  naphtha.  Such  wells  not 
one  of  the  Baku  naphtha-owners  would  be  willing  to  work, 
because  at  the  price  of  3  cop.  per  pood,  the  150  poods  of 
naphtha  would  give  an  income  of  about  4  rs.  50  cop.,  but 
the  maintenance  of  the  steam-power,  ropes,  and  workmen, 
amount,  per  day,  to  about  6  or  7  rs.  Even  at  the  price  of 
5  cop.,  150  poods  would  not  cover  the  working  expenses  and 
the  cost  of  the  boring,  at  the  existing  prices  of  the  same  in 
Baku.  Consequently  there  is  nothing  astonishing  that  on 
the  spot  where  naphtha  is  received  in  the  United  States  of 
America,  the  price  for  naphtha  is  much  higher  than  in  Baku. 
In  America  about  90  cents  per  barrel  or  about  18  cop.  per 
pood  is  the  figure,  while  in  Baku  from  2  to  5  cop.  per  pood 
or  about  10  to  25  cents  per  barrel. 

"  If  in  Baku  there  should  be  anything  like  the  state  of  the 
North  American  wells  with  regard  to  their  quantity  or  their 


But  in  Biiku  at  the  same  time  the  supply  greatly  increased,  giving 
the  quantities  in  barrels  (1  barrel  =  10  poods),  the  general  average 
was  : — 

Barrels. 

In  1883  the  daily  yield  was 13,838 

18S3  „  „  16,511 

1884  „  „  24.G53 

1885  „  „  31,851 

1886  „  „  .33,S89 

1887  „  „  41,5110 

1888  „  „  60,312 

here  we  must  call  attention  tn  the  fact,  that  out  of  37  million  barrels, 
which  were  in  stock  iu  the  United  Stales  of  North  America  in  1884, 
now  there  are  only  Hi  uiillious.  But  in  Russia  the  stock  increases 
from  year  to  year,  because  people  have  begun  to  construct  reservoirs. 
When  tho  pipe  line  is  constructed,  this  stock  will  nu  doubt  still 
further  increase. 

*  It  is  known  that  figures  separately  taken  (and  not  conjointly) 
of  the  statistics  very  often  are  not  sullieieutly  exact.  But  if  we 
take  that  the  supply  during  the  sewn  inonllis  etf  tiii.; ;,  ear  iu  Baku 
was  really  l'.!5,ooii,o00  of  poods,  then  it  will  be  easily  iniderstood  why 
the  jiriees  for  crude  oil  went  up,  because  the  refineries  demanded 
more  tliau  in  former  years.  Besides  at  the  present  time  the  price 
lor  the  crude  oil  in  America  went  up,  and  Baku  must  be  already 
consiclcretl  as  a  rival  of  .\merica.  All  the  rumours  of  the  exhaustion 
in  Baku  began  when  the  pieces  of  cnule  f)il  wont  up.  Tins  is  a 
matter  of  commercial  tnnisactions,  but  tho  exhaustion  is  a  matter 
of  nature,  here  does  not  exist  a  direct  cuunexicn. 

t  In  former  times  Stowell's  Reporter  gave  the  numbcr'of  working 
or  active  wells  (for  instance,  in  1885,  as  23.586  wells),  but  now  it  does 
not  exhibit  these  figures,  wliich  are  very  difficult  to  prove. 


supply,  or  with  regard  to  the  extension  and  changes  of 
regions  or  even  with  regard  to  the  prices  of  naphtha,  then 
it  would  be  possible  to  speak  about  the  exhaustion  of  the 
Baku  region.  But  even  then  there  would  be  left  the  lands 
belonging  to  the  Government,  to  the  peasantry,  to  Kokoreff 
and  Mirsoieff,  which  are  until  now  untouched,  and  are  quite 
near  to  Baku,  without  reckoning  the  neighbouring  lands, 
and  the  whole  of  the  north  and  the  south  of  tho  Caucasus, 
where  the  making  of  borings  is  not  prohibited,  but  where 
it   would   be    insanity   to    begin   borings   when   in    Baku : 

(1)  The   pumping   is  going   on  when  there  is  a  demand; 

(2)  When  not  all  the  land  has  been  investigated ;  (3)  Before 
there  really  arc  observed  any  signs  of  exhaustion ;  and 
(4)  When  there  are  no  great  pipe  lines,  which  could  at  a 
low  price  convey  the  naphtha  to  the  Black  and  Caspian  Seas. 

"  But  wh}'  is  the  working  of  the  lands  not  allowed  for 
those  who  desire  to  operate  them  ?  Why  is  the  pipe  line 
not  constructed  ?  All  this,  combined  with  the  rumours  of 
exhaustion,  form  veiy  complicated  questions,  principally 
owing  to  the  manner  in  which  the  local  people  act.  About 
this,  however,  I  may  say  something  on  another  occasion. 
Suffice  it  to  say,  I  do  not  know  of  a  single  sign  of  the 
incipient  exhaustion  of  naphtha  in  the  Baku  region.  But 
suppose  I  admit  the  fullest  exhaustion  of  the  naphtha  in 
Baku,  let  us  see  what  may  fidlow  next  in  the  Caucasus, 
supposing  at  the  same  time  that  the  pipe  line  there  from 
Baku  to  Batoum  is  finished.  J 

"  Along  the  pipe  line  there  are  plenty  of  naphtha  springs, 
not  only  from  Baku  to  the  south  and  west,  but  also  in  the 
interior  of  the  country,  near  Tzarskic-Koloettzy,  near  Tiflis, 
near  Kutais,  in  Gouria,  &c. 

"  These  places,  when  the  pipe  line  exists,  will  be  united  by 
pipes  with  the  Caspian  Sea,  as  well  as  with  the  Black  Sea, 
and  will  consequently  be,  with  regard  to  commerce,  exactly 
in  the  same  position  in  which  the  North  American  naphtha 
regions  are. 

"At  Philadelphia,  New  York,  Buffalo,  &c.,  &c.,  the 
refineries  will  be  at  the  sea  shore,  but  the  naphtha  wells 
will  be  on  the  continent  at  a  distance  of  100  versts.  And 
if  even  in  one  of  the  districts  of  the  Trans-Caucasus  there 
will  be  found  naphtha  in  abundance,  this  will  be  at  a  low 
price  conveyed  to  the  sea,  but  at  all  events,  on  the  sea-shore 
it  will  not  be  dearer  than  the  American  naphtha,  for  the 
Caucasian  naphtha  is  young,  whilst  the  American  is  old. 
Nowhere,  not  even  when  borings  are  made  by  hand,  and 
the  naphtha  is  got  out  by  baling,  does  the  naphtha  cost  in  the 
Caucasus  the  18  cop.  per  pood  which  are  paid  on  the  ])laces 
of  supply  in  the  United  States  of  America.  Owing  to  the 
present  means  of  boring,  and  the  knowledge  people  have 
acquired  of  this  business  in  the  Caucasus,  and  thanks  to  the 
Baku  supply,  one  can  be  sure  that  the  average  price  of 
naphtha  on  the  spot  in  the  whole  Caucasian  district  will  be 
always  one-half  or  one-third  cheaper  than  at  present  American 
prices.  The  pipes  of  the  Caspian  Black  Sea  pipe  line  will 
offer  then  a  conveyance  to  this  naphtha  which  does  not 
exist  now,  because  in  the  Trans-Caucasus  there  is  only  one 
road — the  railway — the  only  line  which  is  bound  to  convey 
all  the  risky  products  of  this  country. 

"  And  notwithstanding  that  there  is  against  the  pipe  line 
a  powerful  intrigue,  the  latter  cannot  succeed  in  changing 
the  real  state  of  the  business.  The  nearer  the  period  of 
exhaustion  approaches,  the  more  powerful  becomes  the 
cause  of  the  pipe  line. 

"  For  the  present,  besides  the  local  use  of  the  Caspian 
region,  there  are  only  two  ways  for  exterior  sale :  the 
Volga,  which  is  frozen  during  the  winter,  and  the  Ti'ans- 
Caucasian  railway.  By  the  ^'olga  the  naphtha  products  go 
to  Russia,  and  only  a  small  part  of  them  abroad  (by  a  very 
dear,  and  tedious  .system  of  conveyance  (Nobel's),  by  the 
Volga,  and  then  by  rail  to  Libau,  &c.). 


+  "Without  the  pipe  line,  then  of  course  the  naphtha  business  in 
the  Caucasus  will  be  at  an  cud,  Russia  itself  will  get  the  naphtha 
I)roduets  from  Ameiiea.  \\'her(^  the  construelion  of  pipe  hues  is 
unhindered,  Europt!  and  Asia  will  pay  America  for  the  nai»htlia. 
that  which  the  Standard  Od  Compauv  will  demand,  and  the  use  of 
tlie  cheapest  naphtha  illunnnating  oil  will  e,>iiMiierably  diminish, 
because  with  the  Virginia  and  Ohio  naphtha  nuich  canitot  bo 
doing.  From  this  it  is  plain  who  will  have  the  best  of  the  exhaus- 
tion at  Baku,  if  there  is  no  iiipc  line. 
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"  In  tliis  way  about  25  millions  of  poods  of  refined  oil  nio 
convoyed.*  And  about  the  same  quantity  ean  be  sent  by  the 
Trans-Caucasian  railway  to  the  South  of  Russia  and  abroad. 
This  is  all  that  can  be  sent  from  Haku  at  more  or  less 
prolitable  prices  out  of  the  ISO — 200  millions  of  poods  of 
the  naphtha  gained.  It  is  clear  that  a  great  iiuantityof 
naphtha  is  left  and  this  is  n  kind  of  cheap  merchandise 
(a.-tatki),  which  is  used  as  fuel,  instead  of  coal,  of  wliieh 
there  are  immense  supplies  in  the  Don  and  Ural.  Mian- 
while  out  of  this  astatki  can  be  got,  as  experience  has 
proved  (and  this  has  been  demonstrated  in  the  Physieo- 
C'hemical  Society),  together  with  kcrosinc,  a  safe  illuminating 
oil  (point  of  inltammation  higher  than  -10^  ('.),  which  I 
named  Haku  oil.  At  present  it  cannot  be  produced,  although 
50  to  60  per  cent,  of  it  can  he  got  out  of  the  Haku  na]ilitlia 
(besides  benzene,  lubricating  oils,  vasclin,  and  tar),  mid 
consequently  could  be  obtained  from  it  now  at  Haku  to 
the  extent  of  100  millions  of  poods.  Hut  at  present  tluTc 
are  only  means  for  the  transport  i>f  50  niillions  of  poods  of 
illuminating  oils.  Hut  when  the  Haku  crude  oil  can  be 
conveye<l  by  the  pipe  line  to  the  HIack  Sea  then  there  will 
be  great  profit  in  producing  similar  safe  oils,  which  will 
increase  the  use  of  naphtha  illuminating  oils. 

"Consequently  all  rumours  of  exhaustion  of  the  Haku 
naphtha  regions  must  not  stop  the  pjiglish  and  Hussian 
people  who  have  commenced  operations  with  Caucasian 
naphtha.  The  naphtha  will  suffice  for  the  whole  world,  for 
all  purposes. 

"  If  there  should  arise  new  and  still  more  artful  and 
insidious  arguments  in  order  to  delay  foreign  transactions 
with  the  Russian  naphtha  ]iroducts,  as  1  have  some  reason 
to  believe  will  arise,  then  pliase  ha\e  the  kindness  to  inform 
me,  that  1  may  render  such  further  explanation  as  may  he 
necessary.  The  substance  of  the  matter  is,  that  Kussia 
itself  uses  so  little  of  the  illumiuating  naphtha  oils  (about 
20  millions  of  poods  annually),  and  the  abundance  of  the 
Caucasian  naphtha  is  so  great,  and  the  expense  of  getting 
the  naphtha  .so  slight,  that  the  exterior  commerce  with  the 
naplitlia  producers  is  on  the  one  hand  an  important  helji 
for  Kussian  industrial  interests,  and  on  the  other  gives  to 
the  world  the  cheapest  naphtha  products,  and  thus  leads  to 
mutual  benefit. 

"  To  everything  that  will  be  purposely  stated  against 
this  afRrmation  1  am  ready  to  reply,  for  the  sake  of  the 
interests  of  my  country  and  of  the  universal  development 
of  peaceful  commercial  relationships,  and  transactions.  I 
consider  it  of  great  imptirtance  that  our  country  is  able  to 
supply  the  world  with  an  illuminating  oil,  safe  as  regarils 
risks  from  fire,  which  is  more  than  can  be  said  of  the 
American  kerosine,  which  it  is  bound  to  replace  ultimately." 

August  27  (September  8),  1889. 
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THE  MANUFACTURE  OF  PRUSSIATE  OF  POTASH 
(FERROCYAXIDE  OF  POTASSIUM). 

A  paper  read  before  the  British  Association,  Newcastle- 
on-Tyne,  1889, 

nV   J.  B.  READMAX,    D.SC,    F.R.S.E.,    F.C.S.,   EDINBURGH. 

As  far  as  I  am  aware  very  few  thorough  investigations  have 
been  conducted  during  late  years  with  the  view  of  arri\  ing 
at  a  more  economical  method  of  producing  this  important 
commercial  salt. 

There  is  perhaps  no  chemical  operation  carried  on  on  the 
large  industrial  scale  which  is  so  wasteful  an<l  so  scientifi- 
cally imperfect.  The  wear  and  tear  of  apparatus,  the  loss 
of  nitrogen,  the  excessive  consumption  of  coal,  luid  the 
loss  of  potassium  by  volatilisation,  lixiviatii>n,  and  recoverv, 
are  each  and  all  so  abnormal  under  the  present  process  of 

•  0(  course  in  this  way  a  great  deal  moro  could  be  conveyed : 
astatki  as  welh 


manufacture,  timt  it  is  matter  for  surprise  the  process  has 
so  long  survived  in  an  age  characterise<l  by  rapid  strides 
of  progress  in  almost  every  oilier  branch  of  chemical 
industry.  During  the  last  decade  or  more  a  very  gi-eat 
clcal  of  attention  has  been  (laid  to  the  recovery  of  ammonia 
from  blast-furnace  gases  and  coke  ovens,  and  to  incrcasin" 
the  yield  of  ammonia  during  the  destructive  distillation  of 
coal  and  of  shale,  but  little  or  nothing  has  been  done  in  the 
direction  of  saving  or  utilising  the  ammonia  or  the  nitrogen 
evolved  in  the  iiKinufaetine  of  fen'ocyanide  of  potassium. 

It  has  been  stated  that  out  of  every  100  parts  of  nitron-ou 
existing  in  the  animal  matters  emiiloyi'il  in  this  maiiufiic- 
ture,  only  -15  to  50  parts  are  utiliseil,  and  that  the  remaining 
50  to  55  parts  are  lost,  passing  off,  not  as  ammonia  to  any 
great  extent,  but  principally  as  free  nitrogen. 

Yellow  prussiate  of  jiotash  is,  eommereially  at  least,  the 
starling  point  of  the  niaiiufaeturc  of  the  cyanides  and  ferro- 
cyanidcs,  and  although  niueh  of  its  imiiortance,  especially 
as  a  means  of  preparing  blue  ]iigments,  has  gone,  it  is  still 
a  substance  of  considcralile  manufacture. 

Hefore  giving  a  short  review  of  the  history  of  prussiate, 
and  of  the  methods  that  have  been  proposed  or  practised 
to  improve  the  process  of  manufacture,  it  may  be  well,  in 
the  first  place,  briefly  to  describe  the  process  at  present  in 
use  in  this  countr}'. 

Present  Mode  of  Manufacture. — It  consists  in  intro- 
ducing dry  nitrogenous  animal  matter,  such  as  horns,  hoofs, 
woollen  rags,  leather,  &c.,  into  molten  carbonate  of  potash 
contained  in  a  small,  but  very  thick  and  heavy  (15  ewt.) 
cast-iron  pot,  heated  externally  by  a  strong  fire.  "  The  pot  is 
provided  with  an  iron  agitator,  which  is  kejit  constantly  in 
motion  during  the  operation.  The  nitrogenous  material  is 
introduced  into  the  pot  slowly,  and  in  small  quantities  at  a 
time.  The  carbon  and  nitrogen  combine  together,  forming 
cyanogen,  which  in  turn  combines  with  the  potassium,  form- 
ing, some  authorities  say,  cyanide,  others,  ferrooyanide  of 
potassium. 

The  mouths  of  the  pots  arc  practically  open  to  the  air, 
and  at  each  addition  of  nitrogenous  material  a  thinie  shoots 
forth  carrying  with  it  a  large  proportion  of  the  nitrogen.  It 
is  at  this  stage  of  the  process  that  the  chief  waste  of  nitrogen 
takes  place. 

The  iron  required  for  the  formation  of  the  salt  is  derived 
wholly  from  the  cast  iron  of  the  pots  and  agitators,  and  this 
wear,  aggravated  by  the  presence  of  sulphur  in  the  organic 
matter,  and  by  the  high  temperature  at  which  it  is  necessary 
to  conduct  the  operation,  renders  the  working  life  of  the 
prussiate  pots  a  very  short  one. 

The  fused  mass  after  the  nitrogenous  matter  has  all  been 
introduced  (called  "  metal  ")  is  ladled  out  of  the  pots.  It  is 
then  allowed  to  cool,  and  is  lixiviated  much  in  the  same  way 
as  black-ash  is  treated  in  the  Leblanc  soda  process.  The 
"  metal "  contains  cyanogen  equivalent  to  about  16  per  cent, 
to  20  per  cent,  of  ferrocyanide  of  potassium,  which  may- 
exist,  as  before  remarked,  as  cyanide,  hut  on  lixiviation 
becomes  ferrocyanide  by  double  decomposition — 

13  KON  +  FejS3  =  2  K.,Fe(CN),  -H  2  KjS  -(-  KCNS, 
and  about  GO  per  cent,  of  carbonate  of  potash  in  excess 
called  "  return  alkali,"  the  remainder,  20  per  cent,  to  24  per 
cent,  being  insoluble  matter,  chiefly  carbon. 

The  clear  liquor  from  the  lixiviating  vats  is  boiled  down, 
and  a  first  crop  of  crystals  of  yellow  prussiate  is  thereby 
obtained.  These  crude  ciystals  are  then  recrystallised 
at  least  once  to  fit  them  for  the  market.  The  mother- 
liquors  obtained  from  the  first  crystallisation  are  evaporated 
down  and  put  through  the  process  again.  Afterwards,  when 
they  become  very  foul  from  accumulation  of  sulphides  and 
other  salts,  they  are  eva]iorated  to  (hy  ness  and  put  through 
the  black-balling  furnace  for  recovery  as  carbonate  of  potash. 

The  insoluble  residue  from  the  lixiviation  of  "  metal," 
consisting  largely  of  carbon  deri\cd  from  the  animal 
matters,  was  formerly  a  waste  product ;  but  it  has  recently 
become  of  value  as  a  substitute  for  animal  charcoal  in  the 
decolorising  of  paraffin  wax. 

Historical.  —  It  appears  that  Prussian  blue  was  first 
proiiuccd  in  this  country  in  1721,  by  Woodward,  who 
obtained  it  by  deflagrating  a  mixture  of  nitre  and  argols, 
and    calcining    the    product     with    dry    blood.       Further 
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investigations  were  made  by  Scheele,  some  years  later  j  also 
by  Berthollet  in  1787  ;  Porret  in  1814  ;  and  by  Gay  Lussac 
in  1815,  who  discovered  cyanogen. 

Attention  was  paid  to  the  manufacture  of  pnissiate  by 
Muspratt  in  1820,  and  by  Knhlmann  in  1838,  -nho  was  the 
first  chemist  to  propose  the  making  of  cyanogen  by  passing 
ammonia  over  red-hot  carlion  and  condensing  the  cyanogen 
so  formed  in  alkaline  solution. 

Lewis  Thompson,  of  Newcastle-on-Tyne,  about  50  years 
ago,  was  the  first  to  draw  attention  to  the  production  of' 
cyanogen  when  coke,  iron,  and  potash  were  ignited  in  free 
access  of  air. 

Hramwell  and  Hughes  about  this  time  (1844)  started  the 
process  in  Newcastle  of  producing  cyanides  by  passing  air 
over  a  dried  mixture  of  carbon  saturated  with  potash  and 
heated  to  a  high  temperature. 

Kunsen  and  Playfair  detected  cyanogen  in  the  gases  of 
the  Alfreton  iron  "furnaces  a  little  above  the  tuyeres,  and 
Btinsen  proposed  the  erection  of  a  potash  blast  furnace, 
with  air  blast,  for  the  production  of  cyanide  of  potassium. 
At  the  meeting  of  the  British  Association  held  in  Cambridge 
in  1845, a"Keport  on  theGases  evolved  from  Iron  Furnaces," 
by  Professor  Bunsen  and  Dr.  Lyon  Playfair,  was  read.  The 
following  extracts  are  taken  from  the  Report : — 

"  It  will  be  observed  that  the  gases  from  the  inferior 
parts  of  the  furnace  contain  cyanogen  "***** 
"  This  gas  appears  immediately  o\er  the  point  of  entrance 
of  the  blast,  and  again  disappears  at  a  small  elevation 
above  it,  so  that  at  the  top  of  the  bushes  only  small  traces 
of  it  are  observed." 

It  appears  from  the  report  that  a  hole  was  bored  over  the 
front  of  the  furnace,  2  ft.  9  in.  above  the  level  of  the 
tuyere,  and  as  soon  as  the  perforation  was  complete  a  gas 
issued  from  it,  possessing  strong  illuminating  powers,  and 
burning  with  a  yellow  flame,  from  which  came  almndant 
vapours  of  white  smoke.  An  iron  pipe  was  introduced 
into  this  hole,  and  the  gases  which  poured  out  of  the  tube, 
under  a  pressure  of  several  feet  of  water,  were  so  richly 
laden  with  cyanide  of  potassium  that  precautions  had  to  be 
taken  in  approaching  it  that  the  experimenters  sliould  not 
suffer  injury  from  this  poisonous  material. 

Some  Woulff's  bottles  were  arranged  and  connected  to 
the  pipe,  in  the  first  bottle  which  was  originally  empty,  a 
rich  white  sublimate  of  dry  cyanide  of  potassium  was  de- 
posited, while  water  contained  in  the  second  bottle  became 
a  tolerablj'  strong  solution  of  the  same  salt. 


The  potash,  on  further  investigation,  was  found  to  come 
from  the  calcined  iron  ore  and  from  the  coal  employed. 
The  experiments  proved  (1)  that  the  nitrogen  of  the  cyanide 
was  not  derived  from  the  nitrogen  contained  in  the  coal,  as 
the  temperature  at  that  part  of  the  furnace  must  have 
previously  deprived  the  coal  of  all  its  nitrogen ;  and  (2) 
that  cyanide  of  potassium  is  volatile  at  high  temperature. 

More  recent  suggestions. — Patents  for  improvements  in 
the  mamifacture  of  cyanides  or  ferrocyanides  have  been 
taken  out  in  this  country  duriug  the  last  20  years.  Some  of 
the  claims  are  for  the  emploj'uient  of  baryta  as  the  base, 
and  air  as  the  source  of  nitrogen  ;*  others  are  for  the 
extraction  of  cyanides  from  the  spent  oxide  or  waste  lime 
of  gas  works  ;  others  are  for  improved  apparatus  for 
producing  cyanides  where  air  is  employed  as  the  source  of 
nitrogen.  Besides  these,  many  minor  modifications  not  only 
of  the  apparatus  employed  but  of  the  materials  have  been 
proposed.  For  example,  the  employment  of  reverberatory 
furnaces  have  been  proposed  in  place  of  the  cast-iron  pots. 
A  preliminary  carbonisation  of  the  organic  matters  has  also 
been  suggested,  but  as  far  as  I  am  aware  none  of  these 
proposals  appear  to  have  been  adopted  in  this  country.  The 
process  I  have  described  still  seems  to  stand  firm  as  the 
only  one  here  practised. 

Experiments  bg  the  Author. — With  the  object  of  ascer- 
taining to  what  extent  cyanides  can  be  produced  by  passing 
dry  ammonia  gas  over  carbon  saturated  with  potash  and 
other  substances  while  heated  to  redness,  I  made  the  fol- 
lowing preliminary  laboratory  experiments,  using  potash, 
soda,  litue,  and  baryta  as  the  bases.  The  results  of  these 
experiments  I  have  tabulated,  to  show  at  a  glance  the  yield 
of  cyanide  from  a  given  material.  I  ma3'  say  that  the 
respective  salts  were  addedt  to  the  wood  charcoal  and  iron 
filings,  and  tlie  mixture  was  thoroughly  dried  before  being 
strongly  heated  to  form  cyanogen  compounds  with  the 
gaseous  ammonia.  The  furnace  employed  in  these  experi- 
ments was  at  first  an  ordinary  laboratorj-  combustion  furnace 
heated  by  a  row  of  Bunsen's  burners,  and  the  tube  into 
which  the  saturated  dry  wood  charcoal  was  placed  was  made 
of  malleable  iron  j  in.  internal  diameter. 

•Since  this  paper  was  written,  Mr.  fllond's  interesting  esperi- 
Euents  in  this  direclion  liave  been  made  public  in  his  presidential 
address  to  ttie  annual  meeting  of  Socict.v  of  Chemical  Industry  in 
London,  18S9.     (Tliis  Journal  1889,  505—610.) 

t  These  salts  that  were  soluble  were  added  in  conoentrated 
solution,  and  these  that  were  not  were  mixed  with  the  charcoal 
along  with  wafer  and  dried. 
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200 

26- 1 
100 

400 

26-1 
100 

400 

6-6 
£5 
100 

6-2 

"Wood  charcoal 

250 

400 
319 
20-6 

325 
266 
81-8 

407 

314-5 

.36-1 

300 
273 
28-8 

296 

258-5 

33 

387 

304-5 

29-2 

379 
334 

26-5 

295 
266 
9-6 

282 

242-5 

16-2 

287 
'205 
16-2 

600 
600 
None 

600 
510 

None 

225 
22s 
Trace 

340 

191 

Weight  crystallised  =  K*Fe(CN)6  obtained 

20-1 

=  N  in           do. 

i 

0-2 

7-1 

5-7 

6-5 

5-7 

5-2 

1-9 

3-4 

3-4 

•  . 

-. 

.. 

.. 

=  K  in           do. 

7-G 

11-6 

13-3 

10-6 

12'2 

10-7 

9-8 

3-5 

C-9 

5-9 

.. 

.. 

.. 

13'* 

20 

23'5 

18'7 

21-5 

18-0 

17-3 

Per  cent.  K  recovcniltle 

SPi-6 

80 

7B-5 

81 -3 

78-5 

81-1 

82-7 

30-7 
60-S 

48 
52 

64-9 
45-1 

43'8 
66-2 

66-3 
33-7 

87-U 
12-4 

100 
None 

14-6 
85-1 

26-1 
73-9 

26-1 
73-9 

None 
All 

None 
All 

Truce 
All 
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Crystallisi-d  salt  contains  in  100  parts  ; — 

K 37«S 

Fo  13-25 

C   liOi 

N  19SD 

II.O  12-79 

100-00 

The  exporiiiients  wore  fiirtlier  contlmieil  in  «  iniilkiilile 
iron  pipe  4  ft.  loiif;Ii_v  '2  in.  in  diiuneter,  lieiited  in  u  fmiuu'o 
with  coal  fuel.  The  anunoniii  pas  derived  from  dry  eliloride 
of  amnioiiiiini  and  slaked  lime,  was  peiienited  in  an  appa- 
ratus heated  to  the  temperature  recpilred  to  expel  all  the 
ammonia,  and  was  eonnected  hy  a  tube  to  the  pipe  eon- 
taininf;  the  saturated  ehareoal.  It  is  evident  from  the 
experiments — (1.)  That  whatever  artiiiity  huriuin  may  have 
for  eyanopen  at  very  liiph  temperatures  it  has  no  power  to 
attaeh  itself  to  the  latter  at  temperatures  at  whieh  eyanide 
of  |)Otassium  can  be  leadily  produced.  (2.)  If  a  larpe 
excess  of  |M>tash  he  present  in  proportion  to  the  nitropen 
the  whole  of  that  element  contained  in  the  ammonia  is 
resolved  into  cyani<les.  (3.)  That  the  same  amount  of 
cyanopen  is  formed  whether  iron  filinps  are  a<l(U*d  to  tlu^ 
saturated  wood  ehareoal  in  the  first  place  or  not.  (See 
Kx^KTiments  Nos.  VII.  and  XIV.) 

In  addition  to  the  experiments  that  are  tabulated,  trials 
were  made  with  air  passed  over  the  saturated  charcoal 
under  similar  conditions  to  the  other  experimi-nts,  but  the 
result  showed  that  lu)  cyanides  were  produced. 

As  stated  previously,  these  experiments  are  oidy  pre- 
liminary ones.  It  is  my  intention  to  follow  them  up  on  a 
hirper  scale,  and  at  the  same  time  usinphipher  temperatures. 


3oiiinal  anil  patent*  itttnaturc. 


I.-GENERAL  PLANT,  APPARATUS.  AND 
MACHINERY. 

PATENTS. 

iVeio  or  Improved  Means  and  Apparatus  for  Producing 
Cold.  E.  Baziii,  Paris,  France.  Eng.  Pat.  10,361,  July 
17,  1888.     »d. 

I.N  this  invention  the  pressure  at  which  water  is  ordinarily- 
supplied  to  houses  in  town  is  utilised  for  compressing  air, 
which,  in  expandinp,  produces  cold  for  cooling,  freezing, 
and  preserving  purposes.  Two  methods  are  shown.  Water 
from  the  main  pipe  enters  averti'jal  receiver  under  pressure, 
and  compresses  the  air  in  the  upper  part,  and  forces  it 
through  a  cooling  coil  extending  the  whole  length  of  the 
chamber.  The  lower  end  of  this  coil  is  connected  by  a 
tap  with  a  second  coil  contained  in  a  horizontal  cylinder, 
through  which  the  air  also  jtasses  and  enters  a  refrigerating 
box,  in  the  "  jacket  space  "  of  which  it  expands  and  pro- 
duces intense  cold.  The  water  escapes  from  the  receiver 
hy  a  pipe  at  the  bottom,  and  its  height  is  regulated  by  a 
gauge.  Or  the  water  enters  the  upper  part  of  the  receiver 
through  a  series  of  holes,  iu  the  fonn  of  rain.     The  enclosed 


•  Any  of  these  speciflcstiona  may  be  obtained  by  post,  by 
remitting  the  cost  price,  plut  postage,  to  Mr.  H.  Reader  Lack. 
Comptroller  of  the  Patent  Office,  Southampton  Buildings,  Chanrery 
Lane.  London,  W.C.  The  amount  of  postage  may  be  calculated  us 
follows  :— 

If  the  price  does  not  exceed  HJ \d. 

Above  M.,  and  not  eiceedinK  U.  6d Irf. 

..      1*.M i».4d Hd. 

„      is.  id.,     ,  ,.         As.  id id. 


air  is  thus  cooled  and  compressed,  and  is  still  further  cooled 
by  beinp  broupht  in  contact  with  ice  in  a  receiver,  and  from 
which  it  passes  into  the  refripenitiiip  chamber.  There  arc 
six  claims  and  two  sheets  of  drawings. — E.  S. 


Improvements    in    Multiple   Evaporating    Apparatus.     T. 
Slaiter,  London.     Enp.  Pat.  H),1U3,  July  20,  188S.     1I(/. 

This  invention  consists  in  evaporatinp  and  concentrating 
lluids  hy  passing  them  over  open  trays  heated  by  steam, 
the  trays  and  steam-supplying  passages  being  fixed  in  a 
cylindrical  chamber,  in  w-hich  a  vacuum  is  maintained  by 
means  of  an  air-pump. 

For  details  the   ilrawings   attached    to    the    specification 
must  be  consulted. — E.  S. 


Improvements  in  Condensing  Appiiralus.  E.  Theisen, 
Cologne -on- the -Uhine,  Germanv.  Eng.  Pat.  ll,-2f)8, 
August  3,  1888.     lid. 

Tins  invention  is  intended  to  provide  a  simple  and  efficient 
condenser  for  steam  and  other  vapour.  To  effect  this,  the 
condensinp  chamber  is  constructed  with  a  verv  i-xtensive 
surface  in  a  small  space,  by  arranging  a  number  of  annular 
vessels  concentrically  one  within  the  other,  their  entire  surface 
beinp  kept  constantly  wet  by  means  of  jets  "preferably  of 
warm  water."  A  fan  acting  upon  this  surface  causes  very 
rapid  evaporation,  whieh  withdraws  the  heat  from  the  con- 
densing chamber  and  causes  the  rapid  condensation  of  the 
enclosed  vapour.  To  ])revent  the  steam  or  other  \apour 
from  passing  too  (piiekly  through  the  condenser,  a  tortuous 
course  is  given  to  it  by  jiroviding  the  vessels  internally 
with  inclined  or  spiral  divisions.  Several  modifications  of 
the  apparatus  are  shown  in  the  five  sheets  of  drawings. 
There  are  four  claims. — E.  S. 


Improvements  in  Cold  Air  Refrigerating  Machines.  W. 
Garden,  Dalston.  Eng.  Pat.  12,327,  August  27,  1888.  1  Id. 
I.N  this  invention,  intense  cold  for  refrigerating  purposes  is 
produced  by-  the  compression  of  air,  which  is  afterwards 
cooled  and  expanded.  The  compression  and  expansion 
cylinders  are  mounted  on  opposite  ends  of  the  bed-plate, 
the  pistons  of  both  being  worked  from  a  common  crank. 
The  cooling-chamber  is  placed  beneath  the  bed-plate,  and 
is  provided  with  a  number  of  perforated  screens,  over  which 
the  w-ater  from  the  circulating  puinp  is  caused  to  run,  as 
the  air  is  forced  through  them.  The  compressed  air  then 
passes  to  the  expansion  cylinder,  which  is  surrouuded  by  a 
jacket,  around  which  the  dense  air  circulates  before  passing 
into  the  cylinder  by  a  hollow  slide-valve,  which  works  on 
rollers,  and  is  kept  close  to  the  cylinder  by  adjustable 
levers.  "  In  this  way,  the  cylinder  being  surrounded  by  a 
body  of  dense  air  at  a  uniform  temperature,  irrepular 
contraction  of  the  walls  of  the  same,  and  conseijuent 
undue  friction  on  the  piston  is  avoided."  Ports  in  the 
valve  correspond  with  others  at  each  end  of  the  cylinder, 
and  allow  the  air  to  pass  alternately  to  either  side  of  the 
piston  to  be  expanded,  the  same  ports  in  the  cylinder  acting 
as  discharge  passages  w-hen  the  hollow  slide-valve  uncovers 
them. 

There  are  four  claims,  and  the  specification  is  accompanied 
by  foBT  drawings. — E.  S. 


An  Appliance  or  Device  for  Introducing  or  Injecting 
Gases  into  Liquids  contained  in  Casks  or  other  Vessels. 
The  Brill's  Oxypen  Company,  Limited,  Westminster, 
and   P.    B.    W.'   Goble,    Dartford.      Eng.    Pat.    13,723, 

September  22,  1888.     8d. 

Thk  object  of  this  invention  is  to  prevent  loss  in  introducing 
pases  into  liquids  contained  in  casks  or  other  vessels.  A 
tubular  main  has  an  elastic  seatinp  at  its  lower  end,  over 
which  is  a  chamber  which  carries  a  plup,  and  a  spring  to 
press  it  forward.  Above  this  chamber  the  main  is  screwed, 
and  provided  with  a  nut  having  handles  for  rotating  it,  and 
so  raising  a  collar  with  lateral  eyes  for  the  attachment  of 
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a  chain,  which  passing  round  the  cask  keeps  the  whole 
apparatus  securely  in  position.  The  upper  part  _  of  the 
tubular  main  is  connected  with  the  gas  inlet  pipe.  A 
hollow  rod  (except  at  the  upper  end)  passes  through  the 
tubular  main,  and  on  pressing  the  knob  at  the  upper  end 
it  drives  the  bung  before  it  and  enters  the  cask,  at  the 
same  time  that  an  opening  corresponding  with  that  of  the 
gas  inlet  allows  the  gas  to  flow  in.  The  cask  being  filled 
the  rod  is  drawn  upwards,  when  the  plug  mentioned  before 
is  driven  forward  into  position,  and  a  blow  on  the  top  of 
the  rod  forces  it  into  the  bung-hole  and  closes  the  cask, 
when  the  apparatus  can  be  removed.  There  are  four  claims 
and  one  sheet  of  drawings. — E.  S. 


Improved  Means  for  Firing  the  Glass  Tubes  of  Syphons. 

K.  R.  Vaughan,  Belfast.     Eng.  Pat.   15,200,  October  23, 

1888.  6d. 
The  improvement  consists  in  the  means  of  fixing  the  glass 
tubes  of  syphon-vessels  containing  aerated  waters  and 
other  beverages,  and  which  can  be  easily  detached,  instead 
of  being  rigidly  "fast  "  as  heretofore.  A  cap-piece  of  any 
suitable  non-metallic  material  has  an  internal  screw.  A 
short  tube  or  collar  of  india-rubber  is  fitted  over  the  glass 
syphon  tube  which  is  slightly  enlarged  at  the  upper  end  to 
retain  the  collar  in  position.  The  cap-piece  is  then  screwed 
over  the  collar  and  forms  a  flexible  but  hermetically  sealed 
joint.  The  advantages  of  this  improvement  are  :  (1.)  Pre- 
ventini;  the  enclosed  liquid  from  coming  in  contact  with 
the  under-surface  of  the  cap;  and  (2.)  In  retaining  its 
utility  should  the  glass  tube  be  broken.  There  are  two 
claims. — E.  S. 


Jmjirovemeuts  in  Machines  for  Grinding  ^yhife  Lead, 
Paint,  Printing  Ink,  and  other  similar  Substances  or 
Compounds.  H.  Clark,  Loudon.  Eng.  Pat.  16,034, 
November  6,  1888.  Sd. 
The  machine  consists  of  five  rollers  of  granite  or  other 
suitable  material  having  bearings  capable  of  adjustment  in 
slots  in  the  frame  which  carries  them,  so  that  the  distance 
between  any  consecutive  pair  of  rollers  can  be  varied  at  will. 
Power  is  communicated  by  a  shaft  with  fast  and  loose 
pulleys  to  the  rollers  by  toothed  wheels  and  pinions,  of  such 
sizes  that  each  roller  is  di'iven  at  a  speed  about  one-third 
greater  than  that  of  the  previous  one,  and  thus  the  surfaces 
of  each  pair  of  rollers  have  motion  relative  to  each  other. 
The  substance  to  be  ground  is  fed  on  to  the  first  roller  and 
is  received  from  the  last  by  a  shoot  provided  with  a  scraper. 
The  bearings  of  the  rollers  are  not  rigidly  fixed  in  the  slots 
mentioned  above,  but  are  cushioned  by  spiral  springs,  which 
allow  them  to  yield  in  the  event  of  any  hard  lump  of 
material  beine  accideutallv  introduced  into  the  machine. 
"  ■  — B.  B. 


Improvements  in  Apparatus  for  the  Discharge  of  Gases 
Stored  under  Pressure.  G.  Vincent,  London.  Eng. 
Pat.  130,  January  3,  1889.  6d. 
The  improvement  relates  to  apparatus  for  simplifying  the 
conversion  and  discharge  of  nitrous  oxide  (N.>0)  from  a 
liquid  to  a  gaseous  condition  for  the  purposes  of  inhalation  ; 
also  for  similarly  converting  and  discharging  oxygen  gas 
for  use  in  oxyhydrogen  lanterns,  and  for  other  gases. 

Two  iron  bottles  containing  the  gas  in  a  liquid  form  are 
securely  fixed  in  a  horizontal  position  to  a  flat  board 
or  tray).  In  front  of  each  bottle  are  two  upriglit  brass 
supports,  carrying  a  spindle,  which  ends  in  a  loose  socket, 
into  which  the  nozzle  of  the  bottle  fits.  On  the  top  of  the 
spindle  is  placed  "  a  roughened  foot  bracket  pedal-piece," 
which  when  moved  in  a  "  to  and  fro  "  direction  revolves  the 
spindle,  and  carrying  with  it  the  socket  which  is  fitted  into 
the  nozzle,  gi\  es  the  operator  control  over  the  escape  of 
the  gas.     There  is  one  claim  and  one  di-awing. — E.  S. 


Improvements  in  Means  or  Apparatus  for  Use  in  Filtering. 

J.  E.  Warren,  Cumberland  Mills,  U.S.A.     Eng.  Pat.  9204, 

June  4,  1889.  %d. 
The  improvement  consists  in  providing  a  filter  in  which 
the  sedimentary  matter  held  in  suspension  by  the  fluid  may 
he  effectually  removed  from  it  and  the  filter.  A  circular 
tank  is  divided  by  suitable  walls  into  a  central  chamber, 
and  an  annular  space  round  it  is  divided  into  chambers  by 
vertical  walls,  and  constitutes  the  outlet  chamber  of  the 
filter.  The  central  chamber  contains  the  filtering  material; 
which  rests  on  a  perforated  plate.  A  pipe,  forming  a  well, 
extends  through  the  filter  bed  to  its  upper  surface,  and  is 
provided  with  outlet  and  inlet  pipes,  both  of  which  are 
controlled  by  valves.  The  fluid  to  be  filtered  is  acted  upon 
by  a  revolving  agitator,  consisting  of  an  arm  having  fingers 
with  blades  attached  to  them,  and  is  rotated  by  a  shaft, 
which  has  also  a  vertical  motion  which  is  regulated  by 
automatic  mechanism.  The  heavier  impure  particles 
gravitate  towards  the  centre  and  are  precipitated  at  the 
bottom  of  the  well,  while  the  lighter  particles  gravitate 
towards  the  walls  of  the  chamber,  where  they  are  collected 
in  a  peripheral  gutter  connected  by  pipes  with  the  well. 
There  are  five  claims,  and  the  specification  is  accompanied 
by  two  sheets  of  dramugs. — E.  S. 


Improved  Method  of  and  Apparatus  for  Distilling  Sea 
Water  and  other  Liquids.  G.  W.  Hovgaard,  Copen- 
hagen, Denmark.     Eng.  Pat.  9815,  June  14,  1889.     6d. 

This  invention  refers  to  a  mode  of  distilling  water  or  other 
liquids.  Reference  is  made  to  Normandy's  double-distilling 
condenser,  in  which  the  boiler  steam  is  condensed  in  a 
vessel  surrounded  b}'  the  sea  water  (this  Journal,  1887, 
813).  In  this  improvement  the  boiler  steam  is  first  caused 
to  perform  work  in  compressing  the  secondary  steam,  and 
the  latent  heat  of  the  secondary  steam  instead  of  being 
tlu'own  away  in  the  water  of  circulation  is  used  for  evapo- 
rating the  water.  A  steam  compressor,  which  is  a  recipro- 
cating double-acting  pimip,  is  driven  by  any  suitable  means, 
and  after  drawing  steam  from  the  evaporator  and  compressing 
it,  drives  it  into  an  annular  condenser.  The  exhaust  steam 
from  the  cylinder  is  led  to  a  central  condenser,  both  con- 
densers being  cylindrical  and  multitubular  in  construction, 
and  the  annular  condenser  is  placed  outside  the  central  one. 
A  perforated  screen  placed  immediately  above  the  level  of 
the  evaporating  sea  water  checks  ebullition  and  prevents  salt 
waterbeing  carried  over  in  the  annular  condenser  by  priming. 
The  steam  which  is  forced  into  this  condenser  is  at  a  higher 
temperature  than  the  water  surrounding  it ;  heat  will  there- 
fore pass  through  the  shell  of  the  condenser  to  the  boiling 
water  in  the  e^'aporator,  and  the  steam  will  condense  and 
give  off  its  latent  heat  to  the  water  in  the  evaporator.  In 
this  way  fresh  water  is  formed  in  the  annular  condenser. 
The  patentee  claims  greater  economy,  no  deposition  of  scale, 
and  no  priming  as  the  advantages  of  his  improvements. 
There  are  two  claims  and  one  sheet  of  drawings. — E.  S. 


Improvements  in  Filters.      T.  Gentzen  and   A.  Wegener, 
Berlin,  Germany.     Eng.  Pat.  10,251,  June  24,  1889.     6d. 

In  this  filter  a  combination  of  sand,  coal,  and  asbestos  is 
used.  A  cylindrical  vessel  has  a  large  flange  at  either  end 
for  the  attachment  of  the  top  and  bottom  raised  covers,  an 
india-rubber  diaphragm  being  placed  between  the  cylinder 
and  the  covers.  To  the  lower  diaplu-agm  two  metal  rings 
are  attached,  the  upper  one  forming  a  case  in  which  small 
pieces  of  coal  are  placed,  and  kept  in  position  by  a  fine  wire 
sieve,  and  underneath  and  lying  above  the  diaphragm  is  a 
layer  of  asbestos.  The  whole  of  the  cylinder  is  filled  up 
with  fine  sand  up  to  the  upper  diaphragm.  In  the  middle 
of  the  cylinder  is  a  cock  and  pipe  for  letting  off  the  im- 
purities, a  fine  wire  gauze  at  the  inner  end  of  the  cock 
preventing  the  sand  from  passing  out.  The  water  to  be 
filtered  enters  through  the  upper  cover  and  flows  out  at  the 
bottom.  The  filter  has  a  fiange  at  each  end  by  which  it  may 
be  attached  to  any  convenient  place.  There  are  two  claims 
and  one  drawing. — E.  S. 


Oct.  31, 1889.]       THE  JOUKNAL  OF  THE  SOOTETY  OF  OHEMIOiVL  INDUSTRY. 


761 


Improveinenis  In  Hydrometers  ami  in  Apparatus  in  Con- 
nexion thcrcteith.  J.  V.  Divis,  Tri'louc,  liohcmin.  Eiig. 
Put.  10,42S,  Juno  27,  1889.  GJ. 
This  iiivciitioii  is  iiiU'ixleil  to  render  hydrometers  and  similar 
instruments  more  suitable  for  large  estahlisliments,  wluro 
the  oliserver  is  exposed  to  heat,  noxious  gases,  and  the 
steam  and  vajiour  of  the  Hquids  to  be  tested.  A  luver 
liaving  the  fiilermn  at  one  end  carries  at  the  other  end  a 
inetallie  lloat,  whieli  is  oneloscd  in  the  vessel  earrving  the 
fluid  to  be  tested,  wliieh  is  kept  in  constant  circulation  and 
at  the  same  level.  .Vs  the  float  rises  or  falls  it  moves  a 
pointer  on  a  dial,  whieli  can  bo  observed  at  a  distance,  or 
being  eoiinected  with  suitable  apparatus  supplies  a  continuous 
and  self-registcriug  record.  There  are  four  claims  and  one 
drawing. — K.  S. 


II.-FUEL,  GAS.  AND  LIGHT. 

Gaseous  Fuel.  t>ir  I.owthian  Uell.  .\  pa])er  read  at  the 
I'aris  Meeting  of  the  Iron  and  Steel  Institute,  1889. 
Foil  obvious  reasons,  when  power  is  once  generated,  the 
sooner  it  is  applied  to  the  duty  it  has  to  perform  the  better. 
In  like  nuinner,  that  form  of  motion  known  as  heat,  does  its 
work  most  economically  when  the  same  rule  is  observed. 
Of  course,  it  often  happens  that  a  sacrifice  has  to  be  made 
in  order  to  meet  the  circumstances  of  particular  cases.  .\ 
steam-engine  of  moderate  size  is  often  seen  storing  up  its 
energy  in  a  hydraulic  accumulator,  in  order  to  transmit  it 
when  wanted  to  a  purpose  far  beyond  the  power  of  the 
prime  motor  directly  applied.  Again,  for  the  Siemens 
furnace  15  to  30  per  cent,  of  the  heat  of  the  coal  is  devoted 
to  convert  it  into  the  gaseous  form,  in  order  that  the  latter, 
and  the  air  required  for  its  combustion,  may  be  made  to 
serve  as  vehicles  for  returning  heat  to  the  work  to  be 
pei*formed.  This  is  done  because,  without  this  stimulus, 
the  temperature  obtained  by  burning  coal  in  the  ordinary 
way  would  not  suffice  for  the  object  in  view.  In  the 
hydraulic  aecunudator  and  in  the  Siemens  furnace  there  is 
a  considerable  sacrifice,  but  it  is  one  which,  for  the  reasons 
given,  is  quite  justifiable. 

I  have  been  led  to  make  these  introductorj'  remarks  in 
ccnsequonce  of  having  been  requested  by  the  Council  of  the 
Iron  and  Steel  Institute  to  prepare  a  [laper  on  a  gaseous 
fuel  known  as  water-gas.  The  compound  nature  of  water 
was  discovered  by  Cavendish,  and  Lavoisier  towards  the  end 
of  the  last  century,  and  already  in  1804  Foureroy  mentions 
the  fact  of  hydrogi'ii  being  separated  from  it  by  contact 
with  heated  charcoal.  Eighty-live  years  afterwards  the 
l)roduct  of  this  reaction  has  been  brought  largely  under 
public  notice,  and  it  is  because  the  natural  laws  to  which 
I  have  bricHy  alluded,  haie  been,  to  some  extent,  lost  siglit 
of  in  the  recommendations  advanced  in  favour  of  water- 
gas,  that  I  have  complied  with  the  wishes  of  my  colleagues. 

The  gaseous  fuel  used  in  the  Siemens  furnace  is  known 
under  the  name  of  "  producer- gas,"  and  the  manner  of  its 
inanufaeture  is  too  well  understood  to  require  any  descrip- 
tion on  the  present  occasion.  It  varies  in  composition 
somewhat  according  to  the  kind  of  coal  employed.  For 
my  purpose,  it  will  be  a.ssumed,  in  making  it,  that  we  have 
to  deal  with  a  specimen  of  coal  consisting  of  7()  of  fixed 
carbon,  16  of  coal-gas,  accompanied  by  14  of  ash,  oxygen, 
and  nitrogen. 

The  producer-gas  so  obtained  will  consist  by  weight  of 
16  part.s  of  coal-gas,  163-3  carbonic  oxide,  and  222  of 
nitrogen.  Using  the  centigi-ade  unit  in  the  calculation, 
7,200  calories  will  be  taken  as  the  heat  equivalent  of  the 
coal  employed  for  the  gas  I  am  about  to  examine,  and  it 
will  be  assumed  that  the  latter  is  received  at  the  regenerators 
of  the  Siemens  furnace  after  being  cooled. 

We  have  then  to  consider —  Calories. 

100  of  coal  X  7.200  calories,  equal  to 720,000 

Uy  the  combustion  of  the  produccr-g.-us  there  is 
as  follow.s  :— - 

IG  (■(  olifiant  Ka.s  x  10,000  calories 180,000 

H3'3  o(  carbonic  oxiilo  x  2,400  calories  .    391,»20 

651,920 

DitTereuco liw.oRo 


which  difference  U  loss,  and  represents  23-3  per  cent,  of 
the  whole. 

In  a  recent  publication  dealing  with  the  question  we  are 
considering,  it  is  stated  that  "  gas  ,is  an  economical  fu.'l  has 
come  among  us,  and  that  it  has  eume  to  stay."  In  support 
of  this  opinion  we  are  reminded  of  the  immense  servieo 
which  the  natural  gas,  in  the  United  States,  has  rendered  to 
industry. 

Gaseous  fuel,  however,  is  not  the  stranger,  at  all  events 
to  the  members  of  this  Institute,  which  might  be  inferred 
from  this  language.  I  mention  this,  after  calculating  that 
something  like  1,000  millicm  cubic  feet  of  gases  are  daily 
consumed  at  the  blast  furnaces  of  Great  Britain.  As  regards 
the  .Vmerican  gas,  which  I  saw  in  use  so  long  ago  as  1876, 
at  Pittsburg,  any  eouiiiarison  between  it  and  a  factitious  gas 
is,  in  my  judgment,  entirely  illusory.  In  Pennsylvania  a 
mere  hole  is  bored  in  the  ground  ;  this  taps  the  subterranean 
store,  which  rushes  to  the  surface  under  a  pressure  of  200 
to  300  lb.  on  the  square  inch,  and  the  gas  is  then  impelled 
along  .a  pipe  by  its  own  elasticity  to  the  very  furnaces  at 
which  it  is  to  be  cousumeii.  To  obtain  producer-  and  water- 
gas,  a  nmch  larger  and  infinitely  more  expensive  hole  or 
holes  have  to  be  dug  and  fitted"  with  costly  and  jjowerful 
machinery.  licsides  the  coal,  worked  at  great  cost,  vast 
volumes  of  air  and  great  weights  of  wafer  have  to  be  set  in 
motion.  The  coal  has  then  to  be  transported,  often  for  many 
miles,  along  a  railway,  and  converted  into  gas,  which, 
instead  of  being  an  almost  perfectly  pure  combustible  sub- 
stance like  that  found  in  .\merica,  is  mixed  with  an  enormous 
volume  of  inert  hydrogen. 

It  will  be  convenient  hero  to  describe  in  brief  terms  the 
process  recommended  for  making  water-gas.  A  capacious 
cylinder  of  iron  is  lined  with  fire-brick,  and  provided  with 
the  necessary  apparatus  for  introducing  the  fuel,  rcsemblinn- 
in  principle  the  cup  and  cone  of  our  blast  furnaces.  The 
fuel  employed  is  rocommouded  to  be  in  the  form  of  coke, 
into  which,  after  being  lighted,  a  current  of  air  is  forced, 
until  the  whole  mass  is  brought  to  a  high  temperature.  The 
blast  is  then  sfojiped,  the  orifice  for  charging  is  closed,  and 
a  jet  of  steam  is  passed  through  the  now  highly-incandescent 
carbon.  The  steam  is  decomposed,  its  oxygen  burns  the 
carbon  into  carbonic  oxide,  setting  free  the  hydrogen,  and 
this  mixture  constitutes  the  so-called  water-gas,  which  is 
stored  in  gasholders  such  as  those  used  in  ordinary  gas- 
works. It  consists  of  one  volume  of  hydrogen  and  one  volume 
of  carbonic  oxide,  the  weights  being  in  the  proportion  of  1  to 
14.  A  gas  of  this  compo.sition,  where  a  very  intense  tempe- 
rature is  required,  is  for  certain  purposes  very  valuable, 
because  of  all  substances  with  which  we  are  acquainted, 
hydrogen  gives  out,  when  burnt,  the  largest  quantity  of 
heat.  As  an  example,  while  a  unit  of  carbon,  in  forming 
carbon  dioxide,  affonls  8,000  calories,  one  unit  of  hydrogen 
generates  34,200  calories,  in  the  formation  of  water. 

Now,  if  by  Iniruing  one  unit  of  carbon  we  could  generate 
one  unit  of  hydrogen,  the  exchange  effected  in  the  water-gas 
apparatus  might  be  a  very  profitable  one.  Such  a  condition 
of  things  would,  however,  be  directly  opposed  to  the  known 
facts  of  the  case. 

Chemically,  the  change  in  producing  this  water-gas  is 
expressed  by  HjO  -^  C  =  Hj  -H  CO.  Now,  the  heat  re- 
quired to  tear  away  hydrogen  from  its  associated  oxygen  in 
water  is  not  less  than  that  which  is  evolved  when  these  two 
gases  unite ;  hence,  2  x  34,200  =  68,400  calories.  The 
weight  of  the  combining  equivalent  of  the  carbon  required 
to  effect  the  change  is  12  times  that  of  the  two  units  of 
hydrogen,  and  the  heat  generated  by  this  quantity  of  carbon 
being  burnt  to  carbonic  oxide  is  12  x  2,400  =  28,800.  Thus 
something  more  tlum  14}  units  of  weight  of  carbon  will  be 
required  to  generate  one  unit  by  weight  of  hydrogen. 

Now,  as  only  six  units  of  carbon  .are  being  burnt  in  the 
cylinder  for  this  quantity  (one  unit)  of  hydrogen,  it  will 
easily  be  understood  that  the  incandescent  carbon,  which  has 
served  to  generate  the  water-gas,  is  very  speedily  cooled  below 
the  temperature  rei[uired  for  the  decomposition  just  described. 
When  this  point  is  arrived  at  the  steam  is  shut  off,  and  air 
is  turned  on  again,  in  order  to  obtain  a  store  of  heat  ready 
for  a  further  production  of  water-gas.  Thus,  it  will  be  seen, 
the  operation  consists  in  alternately  making  producer-gas, 
which,  when  using  coke,  is  a  mixture  of  carbonic  oxide  and 
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nitrogen,  and  water-gas,  with  which  we  are  now  more  imme- 
diately concerned.  In  calculating  the  amount  of  heat  required 
to  supplement  that  generated  hefore  commencing  to  make 
the  water-gas,  all  we  need  to  know  is  the  quantity  of  earl>on 
burnt  to  the  condition  of  producer-gas,  and  tliat  which  enters 
into  the  composition  of  water-gas.  According  to  the  work  I 
have  already  quoted,  25  per  cent,  only  of  the  actual  carbon 
used  enters  into  the  latter,  the  other  75  per  cent,  being  con- 
verted into  producer-gas,  containing  68  per  cent,  of  inert 
nitrogen.  From  25  parts  by  weight  of  carbon  there  will  be 
generated  of  water-gas  62-50  parts,  containing  4 '16  of 
hydrogen  and  58-34  of  carbonic  oxide.  The  producer-gas 
from  the  remainder  (75  parts)  of  the  carbon  will  weigh 
551-19  parts,  of  which  376-19  will  be  incombustible  nitrogen 
and  175  carbonic  o.\ide.  The  following  estimate  contains 
the  full  quantity  of  heat  these  two  gases  are  capable  of 
generating  by  their  combustion  ; — 

Water-gas:—  Calories. 

■4-16  of  hydrogen  from  steam         x  29.400  =  122,301 

5S-S4  of  carbonic  oside x  2,400  =  140.010 

2152,320 

Produci  r-pis:  — 

175-no  of  carbonic  Glide x  2,400 420,000 

27*5-19  nitrogen 

,■•,.11-19  Calories ftS2,620 

Had  the  100  jmrts  of  earbou  been  burnt  direct,  the  heat 
generated  would  have  been  800,000  calories. 

Hence  the  loss  is  14-68  per  cent.  Inasmuch,  however, 
as  coke  was  used,  and  the  100  parts  may  be  taken  to 
represent  150  of  coal,  we  have  this  quantity  to  multiply  by 
7,200  calories,  rather  a  low  product  for  coal,  which  gives 
1,023,780  calories,  thus  bringing  up  the  deficit  to  37  percent. 

In  employing  coke  as  a  material  in  the  gas  generator, 
there  is  not  only  the  loss  of  combustible  matter  which  is 
incurred  at  the  coke-oven,  but  the  labour,  &c.  in  conducting 
the  process  of  coking.  It  is  obvious,  therefore,  that  if  coal 
can  be  employed,  it  is  in  that  form  that  the  fuel  should  be 
used — i.e.,  if  ever  a  large  demand  for  water  gas  was  to  arise. 
I  have  been  fortunate  enough  to  receive  an  account  from 
a  Moravian  work  containing  the  particulars  of  making 
6,041,155  cubic  metres  of  water-gas,  in  obtaining  which 
29,734,731  cubic  metres  of  producer-gas  was  generated,  in 
order  to  heat  the  contents  of  the  apparatus  in  the  manner 
described.  It  would  thus  appear  that  each  metre  of  water- 
gas  is  accompanied  by  4  •  92  metres  of  producer-gas.  The 
analysis  of  the  coal  is  not  given ;  on  this  account,  and  for 
the  purpose  of  more  exact  comparison  with  what  has  already 
been  said,  I  will  assume  its  composition  to  be  that  of  the 
specimen  already  mentioned,  viz.,  16  of  coal-gas,  70  of 
fixed  carbon,  and  14  of  ash,  oxygen,  &c. 

In  the  metre  of  water-gas,  consisting  of  equal  volumes  of 
hydrogen  and  carbonic  oxide,  we  have  : — 

Litres.  Grms. 

BOO  hydrogen =      44-8 

BOO  carbonic  oxide =     625-0   =  carbon  267-8 

The  producer-gas  consists  of — 

Litres.  Grms. 

870  coal  gas  distilled  in  heating 

the  carbon =    200-83 

1,440  carVionic  o.side  distilled  in 

heating  the  carbon =  1,805-19  =  carbon  773-6 

3.110    nitrogen  oxide  distilled  in 

heating  the  carbon =  3,921-23 

4,920  6,933-23 

Solid  carbon 1,011-4. 

In  this,  the  nitrogen  is  about  63-2  per  cent,  of  the  total 
volume,  and  61  per  cent,  of  the  weight.  The  carbon  in  the 
coal-gas  amounts  to  109-52  grms.,  which  is  considered  to 
remain  unchanged  in  the  jirodueer-gas.  The  carbon  thus 
burnt  for  the  producer-gas  is  2  -  88  to  1  for  that  in  the  water- 
gas,  instead  or  3  to  1,  as  allowed  in  the  description  when 
coke  was  employed. 

From  these  figures  it  follows  that  we  are  concerned  with 
1,041-4  grms.  of  carbon  as  carbonic  oxide  in  the  two 
gases,  added  to  109-52  giius.,  contained  in  the  370  litres, 
or  206-83  grms.  of  coal-gas. 


The  heat  capable  of  being  produced  by  these  two  sub- 
stances is — 

Carbon,  1,041-4  x  8,000  =  8,331,200  -I-  20G-S8  coal  gas  x  10,000  = 

2.068,809  =  10,100,001. 
When  converted  into  water-  and  producer-gases,  we  have 
to   deal    with   the    following    quantities    of   heat   by   their 
combustion:  — 
Water  .gas  containing —      Grms.  Calories. 

Hydrogen  from  steam        44-8    x  29,400  =  1,317,120" 

Carbonic  Olidc 025-0    x    2,400  =  1 ,500,000 

2,817,120 

Producer-gas  containing — 

Coul  gas 206-83  x  10,000  =  2.0 18,800 

Carbonic  oxide I.8O5- 19  x    2,400  =  4,533,450 

Nitrogen 3,931-23 

0,401,25(1 

9,218,376 

These  two  sets  of  numbers  show  therefore  a  loss  of  11-36 
per  cent,  in  gasifying  the  coal. 

It  is,  perhaps,  worth  comparing  the  assertion  made  in 
general  terms  in  the  jiamphlet  of  the  relative  proportion  of 
carbon  received  in  the  form  of  water-gas  and  as  producer- 
gas— 

In  the  equation  HiO  +  C,  we  have  Hi  +  CO  for  water-gas. 
In  the  equation  Oi     +  Cj,  we  have  3  CO  for  producer-gas. 

The  weight  in  the  two  equations  of  H  is  2,  and  that  of 
carbon  48,  or  1  of  H  to  24  of  carbon.  Of  oxidised  carbon,  in 
the  example  just  examined  when  using  raw  coal,  there  was 
in  the  gases  44-8  of  hydrogen  and  1,041-51  or  23-24  of 
carbon  for  1  of  hydrogen.  Xow  the  heat  of  24  parts,  by 
weight,  of  carbon  burnt  to  carbonic  oxide  means  57,600 
calories,  which  have  been  expended  to  obtain  1  part  of 
hydrogen,  which,  wlien  burnt  to  steam,  is  worth  29,400 
calories — the  loss  being  therefore  nearly  50  per  cent,  of  the 
heat  generated  in  order  to  obtain  the  single  unit  of  hydrogen. 

Hitherto  I  have  only  spoken  of  the  loss  of  heat  involved 
by  gasifying  the  fuel  before  using  it,  and  as  the  coal  is 
cheaper  than  coke,  we  may  confine  ourselves  to  that  as  the 
material  to  be  used.  It  is,  however,  not  coal  but  gas  that 
we  have  finally  to  deal  with,  and  we  must  consider  the  cost 
of  conversion.  According  to  the  return  I  have  received  from 
Germany,  each  ton  of  coal  treated  cost,  in  its  gasification, 
no  less  than  12s.  I^d.,  made  up  by  the  following  items  : — 


Labour 

Steam 

Fire-bricks  and  clay 

Stores 

Repairs 

Sundries 

Interest  and  redemption. 


1,1X16 

s. 

14 

s. 

•I 

d. 
lU 

1,280 

VI 

3 

6i 

79 

14 

0 

2a 

113 

18 

0 

35 

309 

8 

1 

0 

84 

10 

0 

1 

1,600 

0 

4 

U 

4,480 

14 

12 

2i 

It  is  not  our  usual  practice  in  this  Institute  to  consider 
purely  commercial  questions,  but  the  substitution  of  coke  or 
coal  by  gaseous  fuel  is  one  which  seems  to  involve  some 
reference  to  the  question  of  cost. 

In  the  pamphlet  to  which  I  have  more  than  once 
referred,  the  expense  of  converting  coke  into  the  two  gases 
is  such  that  it  works  out  per  ton  of  the  coke  used — 

5.  d. 

1  0-81  for  labour. 

1  5*17  interest  and  depreciation. 
0  2"  17  sundries. 

2  8-18 


The  labour  and  other  expenses  at  the  Moravian  work 
appears  to  me  ^•ery  high,  and  with  this  observation  I 
must  leave  the  question  of  cost  to  be  decided  by  members 
themselves. 

It  is  stated  that  solid  fuel,  under  ordinary  circumstances, 
onlj'  gives  a  useful  effect  of  20  and  25  per  cent,  of  the  total 

•  Hydrogen  burnt  to  water  Kivcs  34,200  calories,  and  to  steam 
only  29,400  calories. 


Oct.  SI.  1888.1      THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


768 


heat  uuils  capnble  of  luinp afforded  by  coal,  whcreii-s  us  liigh 
as  "JO  iKT  cout.  can  W  liad  from  pas,  inmlitkd,  howevur,  liy 
thu  stiiteiuent  that  it  must  have  a  hiph  pcrcontape  of  com- 
buslible  pas  and  a  preat  caloritio  intensity.  This,  of  course, 
must  mean  the  water-pas  alone,  for  the  producer-pas  contains, 
as  wc  have  seen,  CJ  per  cent,  of  inert  nitrogen  and  very  little 
purv  bydropen,  but  it  must  be  remembered  that  this  less 
important  combustible  pas  represents  soniothinp  like  GH  per 
cent,  of  the  heatinp  power  of  the  two  gases,  against  32 
contained  in  the  water  pas. 

I  am,  however,  at  a  loss  to  understand  wlience  this 
inference  is  drawn  as  to  the  inetficiency  of  solid  fuel.  The 
raisinp  of  steam  and  smellinp  the  ores  of  iron  may  certainly 
be  included  within  the  category  of  "  ordinary  circumstances," 
and  yet  it  is  no  tmcommon  thinp  for  fuel  to  evaporate 
CO  per  cent,  of  its  theoretical  quantity  of  water,  auil,  as 
rep.irds  our  blast  furnaces,  having  regard  to  the  chemical 
conititions  to  be  observed,  90  per  cent,  of  the  full  power  of 
the  fuel  is  accounted  for  by  the  iluty  performed. 

To  account  for  a  supposed  inferioiity  of  solid  fuel,  it  is 
assumed  by  the  author,  from  whom  I  am  quotinp,  that  it  is 
im|Krfectly  o.xidised.  I  have  to  do  with  a  large  number  of 
boilers  fired  with  coal,  and  at  the  Clareuee  Works  wc 
frequently  consume  I'JO  million  cubic  feet  of  blast-furnaoe 
pas  per  day.  I  am  prepareil  to  assert  that  oxidation,  in  my 
experience,  is  as  complete  with  the  one  kind  of  fuel  as  with 
the  other.  The  (luanlity  of  heat  evolved  by  each  is,  of  course, 
easily  ascertained,  and  the  only  disturbinp  cause  in  any  com- 
parison between  the  two  is  the  quantity  and  temperature  of 
the  ga.ses  resulting  from  combustion.  In  this  particular  no 
doubt  the  net  loss  is  in  favour  of  water-gas,  because  the 
exchange  of  carbonic  oxide  for  hydrogen  necessarily  reduces 
the  weight  of  the  chimney-gases  jiassiug  away. 

I  propose  now  briefly  to  summarise  the  results  in  the 
following  manner : — 

1st.  A  specimen  of  coal  containing  70  per  cent,  of  fixed 
carbon,  16  per  cent,  of  coal-g.ts,  and  14  per  cent,  of  ash, 
nitrogen,  &c.,  will  be  examined  in  a  calorific  point  of  view, 
and  its  power  stated  when  simply  burnt  in  an  ordinary 
furnace. 

2nd.  Producer-gas  as  supplied  to  the  open-hearth  steel 
furnace  obtained  from  the  same  coal,  and  its  heating  power 
also  ascertained. 

3rd.  The  same  coal  converted  into  water-gas  and  producer- 
gas  by  the  processes  described,  and  the  united  power  of 
these  two  products  calculated  as  before,  on  the  supposition 
that  for  1  of  carbon  in  the  water-gas  3  of  carbon  is  found  in 
producer-gas. 

1.  Coal  as  burnt  in  an  ordinary  furnace  : — •       Calories. 

100  parts,  yielding  7,200  calorics  per  unit  = 720,000 

Chimney- pases,  estimated  after  making  the  neces- 
sary allnwanco  for  oxygen  in  the  coals,  1,129  units 

X  427°  C.  X  -24  Sp.  heat  = 115,700 

Loss  in  this  case  by  chimney-gases  is  equal  to  1607  per  cent. 

2.  Producer-gas  from  the  same  coal  as  that  used  in 
Siemens  furnaces,  without  the  addition  of  steam  : — 

Calories. 
70  of  carbon  will  give  ISS'S-lof  carbonic  oxide  x  2,400  =  391  .iiM 
lB-00  of  coal-gas  x  10,000  =  160,000 

Sensible  heat  transmitted  to  furnace 62.411 

614.40.1 

Beat  in  chimney-gases,  1,129  x  S77°  C.  x  -24  S.  heat  =  102,1.M 
Loss  at  chimney  equal  to  16"61  per  cent. 

In  the  former  .statement  respecting  producer-g.is,  no  note 
was  taken  of  the  sensible  heat,  because  it  was  wishe<l  to 
compare  the  heat  evolution  with  the  water-gas  process, 
where  the  gases  are  cooled. 

3.  Water-gas  and  its  accompanying  producer-gas : — 
Water-gas—  Calories. 

17'5  of  carbon  =  carbonic  oxide,  10-83  x  2,400  =  97,992 

Hydrogen  from  ste»m,  2-928  x29'40O 86.021 

1*1,018 

Producer-gas — 

62-8of  carbon  -=  carbonic  oxide,  122' 6  x  2,400..  2M,000 

Coal-gas,  10  x  lO.OOO 100.000 

4M,000 


Sum  of  beating  power  of  water-i;a«  and  producer-gas.      63S,0l« 


Heat  iu  chimney-pases  assumed  to  be  of  the  same  tem- 
perature as  that  when  burning  ordinary  producer-gas. 

779"  X  377°  X  -£4  8.  heat  =  70,M7  calories  =  ll'OS  per  cent. 

These  figures  intimate  that  each  100  units  of  the  three 
kinds  of  fuel  burnt  there  is  afforded  by — 

Coal 83-S3 

Oidinary  producer-gas 7ri4 

Water-gas  and  its  producer-gas 78"80 

Of  course,  it  will  be  readily  understood  that  these  results 
are  not  given  as  effective  ;  but  the  loss,  at  the  same  descrip- 
tion of  work,  say  for  raising  steam,  being  considered  identical, 
the  relative  value  of  each  is  assumed  to  be  as  above  stated. 

In  cases,  however,  where  an  intense  tem])erature  is 
required  in  order  to  do  the  work  in  hand  quickly,  water- 
pas  may  be  highly  advantageous.  Some  years  ago  I  had 
an  opportunity  of  seeing  such  an  application  at  Essen  in 
the  welding  of  corrugated  boiler  tubes,  and  the  work  was 
admirably  done. 

A  very  important  api>lication  of  water-gas  is  mentioned, 
viz.,  for  illuminating  purposes.  For  this  object  the  gas, 
itself  destitute  of  any  value  in  this  direction,  is  made 
to  heat  filaments  or  stems  of  magnesia.  These  become  so 
brightly  incandescent  as  to  vie,  it  is  alleged,  with  the  electric 
light,  and  in  consequence,  the  water-gas  is  largely  used  in 
the  United  States,  instead  of  coal-gas. 

I  have  nothing  to  guide  me  in  forming  any  trustworthy 
idea  of  the  relative  quantity  of  water-gas  required  in  com- 
parison with  ordinary  gas  for  a  given  amoiuit  of  light.  In 
the  pamphlet  already  named,  9,000,000  tons  of  coal  is  given 
as  the  yearly  consumption  among  gasworks  iu  this  country ; 
and  upon  one  occasion  it  was  mentioned  that  a  volume  of 
coal-gas,  which  would  require  a  3G-inch  pipe  for  its  trans- 
mission, might,  in  the  event  of  water-gas  being  employed, 
be  conveyed  in  one  of  1^-inch.  If  this  be  true,  it  means 
that  water-gas,  supposing  the  friction  to  be  the  same  in  each 
case,  which  is  far  from  being  the  fact,  is  at  least  810  times 
as  powerful  as  coal-gas,  which  is  probably  a  mistake. 

A  good  deal  of  stress  is  laid  on  the  application  of  water- 
gas  to  the  manufacture  of  open-hearth  steel.  I  doubt 
whether,  in  an  operation  where  a  more  moderate  heat 
suffices,  it  can  be  worth  while  to  seek  to  obtain  one  of 
a  more  intense  character.  At  one  steel-work  with  which 
I  am  concerned,  the  ingots  were  formerly  heated  iu  Siemens 
furnaces.  These  were  abandoned,  and  ordinary  coal-fed 
fires  used  in  their  place,  and  the  saving  of  fuel  effected  by 
the  change  has  been  very  marked.  I  should,  therefore,  be 
somewhat  surprised  if,  with  longer  experience,  there  will  be 
found  any  material  advantage  in  using  the  water-gas  in  open- 
hearth  steel  furnaces. 

It  would  appear  from  the  figures  used  for  representing 
the  relative  values  of  ordinary  producer-gas,  compared  with 
water-gas  and  its  accompanying  producer-gas,  that  the  sum 
of  the  latter  gives  a  better  result  that  the  former,  viz.  78 '80, 
as  against  71' 14.  The  ditticulty,  however,  will  be,  when 
the  richer  gas  is  wanted,  to  find  a  market  or  use  for  the 
poorer,  which,  it  must  be  remembered,  represents  71  per 
cent,  of  the  heating  power  of  the  whole.  Looking  at  the 
question  broadly,  it  seems  clear  that  nothing  can  be  gained 
in  a  calorific  point  of  view  by  the  proposeil  gasification  of 
our  fuel,  and  that  to  the  loss  iu  this  respect  has  to  be  added 
a  very  sensible  amount  by  the  cost  of  this  operation.  This 
observation  has  reference  to  the  general  application  of  heat, 
arul  to  that  only.  The  limit,  therefore,  to  the  use  of  gaseous 
fuel  will  be  the  opportunities  in  which  a  more  expensive  . 
form  of  intensely  hot  fuel  like  water-gas  is  wanted,  and 
where  to  this  extent  there  will  probably  be  opportunities 
enough  of  utilising  the  producer-gas.  For  general  use, 
however,  I  think  solid  coal  is  not  likely  to  be  superseded 
by  any  form  of  factitious  gaseous  fuel. 

Postscript. 
Since  referring  to  certain  information  concerning  the 
manufacture  of  water-gas  in  Moravia,  I  have  received  from 
my  friend,  Mr.  Paul  Kupelwieser,  the  director  of  the 
establishment  at  Witkowitz,  permission  to  use  his  name 
as  my  authority  for  certain  statements  contained  in  this 
communication. 


764 


THE  JOUBNAIj  of  THE  SOOIETT  OF  CHEMIOAL  INDUSTKY. 


[Oct  81,1889. 


I  find  I  was  in  error  in  supposing  that  coal  had  been  used 
in  the  generators,  the  fuel  employed  being  small  coke  valued 
at  10.S.  per  ton,  whereas  in  a  letter  to  our  secretary  it  is 
given  at  13s.  o'-ld.  Coke  (from  gasworks)  is  also  recom- 
mended to  English  water-gas  makers  ;  but  if  ever  the  day 
should  arrive  when,  for  heating  purposes,  gaseous  has  to 
take  the  place  of  solid  fuel,  and  water-gas  has  to  displace 
ordinary'  coal-gas,  either  raw  coal  must  be  employed  in  the 
generators,  or  the  great  waste  of  heating-power,  already 
mentioned  in  coking  the  coal,  must  be  incurred. 

Mr.  Kupelwieser  properly  observes  that  the  cost  of  water- 
gas  must  largely  depend  on  the  value  which  is  attached  to  the 
producer-gas,  and  he  divides  the  expense  in  the  following 
manner  ; — 

Plorins. 
29,73t,731  cubic  metres  of  producer-gas  at 

•  IS  kreutzers  per  metre 53,522 

6,041,155  cubic  metres  of  water-gas  at  '673 

kreutzers  per  metre 40,653 

Total  cost 91,175 

Now,  the  total  weight  of  combustible  matter,  viz.,  carbon, 
in  the  producer-gas  is,  by  calculation,  5,898  tons,  and  its 
^alue,  based  on  the  price  of  the  cubic  metre,  is  18*.  l|(i. 
per  ton. 

The  above  quantity  of  water-gas  is  estimated  to  contain  : — 
Tons. 

Carbou 1,019 

Hydrogen 270 

1,SS9  valued  at  •43s.  per  ton. 

If  we  take  1,000  kilos,  as  being  equal  to  one  ton,  the  heat 
from  this  quantit}-  of  carbon,  as  it  exists  in  the  producer- 
gas,  viz.,  as  carbonic  oxide,  may  be  stated  as  representing 
(1,000  X    5,600  calories)  5,000,000  calories. 

This  quantity  of  heat  could  be  obtained  by  the  combustion 
of  700  kilos,  "of  carbon  (700  x  8,000)  being  5,600,000 
calories. 

Now  this  carbon  may  be  taken  as  probably  equivalent 
to  800.  kilos  of  the  small  coke,  and  costing  therefore 
about  8s.  against  18s.  Ijd.  for  the  same  amount  of  heating 
power  in  the  form  of  producer-gas. 

The  water-gas  contains  in  1,000  parts  : — 

Ciilorics, 
857  of  carbon,  which  x  Ijy  5,600  =  -1,799,200 
]«  of  hydrogen   „      x  by  32,480  =  4,i')33,200 


9,432,400 


To  produce   this  quantity  of  heat  from  pure  carbon  we 

should  require  ^.'—^'~  =  1,179  kilos,  of  this  substance. 
'  8,000 

If    we   assume    this   quantity    of    carbon   to   represent 

1,350   kilos,  of  the  small  coke,  this,  at   10s.,  amounts  to 

13s.   6d.,   which   appears    capable   of   affording   the    same 

quantity  of  heat  as  857  of  carbon  and  143  of  hydrogen, 

costing  43s. 

From  what  has  preceded,  I  have  calculated  that  if  a 
given  quantity  of  heat  from  coke  burnt  direct  costs  100; 
that  from  water-  and  producer-gases,  according  to  Mr.  Sam- 
son Fox's  estimate  of  2s.  Sd.  for  gasification,  will  be  about 
120,  and,  according  to  Mr.  Kupelwieser's,  of  13s.  2^d., 
about  200. 

These  calculations  are  my  own,  worked  out  upon  the 
figures  given  by  Mr.  Kupelwieser,  and  they  both  tend  to 
show  how  largely  the  cost  of  fuel  was  increased  at  Witkowitz 
by  the  process  of  gasification.  This  gentleman  then  goes 
on  to  observe  that,  according  to  his  experience,  gas  obtained 
from  coal  in  good  producers  gives  perfectly  satisfactory 
results  in  open-hearth  furnaces,  and  that  in  nearly  all  cases 
such  furnaces  are  worked  more  economically  with  ordinary 
producer-  than  with  water-gas.  At  the  same  time  he  allows, 
that  which  I  previously  admitted,  viz.,  that  for  some 
purposes  water-gas  may  be  profitably  employed. 


From  another  friend  I  learn  that  for  each  metre  of  water- 
gas,  four  metres  of  producer-gas  have  to  be  made.  He 
would  not  consider  it  advisable  to  convert  coal  into  gaseous 
fuel  for  the  purpose  of  raising  steam.  The  producer-gas 
obtained  in  manufacturing  the  water-gas  is  used  in  puddUng 
furnaces  and  in  heating  large  blocks  of  metal  weighing  as 
much  as  50  tons.  In  the  open-hearth  steel  furnaces  a 
mixture  of  the  two  gases  is  employed,  and  for  steel,  intended 
for  castings,  this  mode  of  treatment  is  considered  very  good, 
because  the  high  temperature  afforded  by  the  water-gas, 
he  says,  enables  the  workmen  to  have  the  metal  so  fluid 
that  it  runs  with  ease  into  castings,  however  intricate. 

(^An  abstract  of  the  discussion  on  this  paper  wilt  appear 
in  the  next  number  of  this  Journal.') 


A  A'etP  Form  of  Siemens  Furnace,  arranged  to  liecover 
Waste  Gases  as  well  as  Waste  Heat.  John  Head,  F.G.S., 
M.  Inst.  C.E.,  and  P.  Pouff,  Ingenieur.  A  paper  read 
at  the  Paris  Meeting  of  the  Iron  and  Steel  Institute. 

Before  referring  to  the  special  subject  of  this  communica- 
tion, and  in  order  that  it  may  be  the  better  understood,  it  is 
necessary  to  call  attention  very  briefly  to  the  great  advance 
which  has  been  made  in  heating  and  metallurgical  operations, 
as  the  result  of  the  labours  of  the  late  Sir  William  Siemens 
and  of  Mr.  Frederick  Siemens  in  connexion  with  the 
regenerative  gas  furnace. 

The  first  idea  of  applying  the  regenerative  principle  for 
industrial  purposes  appears  to  have  occurred  to  the  mind  of 
the  Eev.  Eobert  Stirling  in  1817,  who,  with  his  brother, 
James  Stirling,  invented  a  regenerative  air  engine  bearing 
their  name,  which  worked  economically  at  the  Dundee 
Foundry,  and  was  found  to  be  quite  as  eificient  as  the 
steam-engines  of  that  day.  They  also  foresaw  the  possibility 
of  applying  the  regenerative  principle  to  metallurgical 
furnaces.  A  more  complete  form  of  furnace  of  the  same 
kind  was  devised  in  1837  by  Mr.  J.  Slater.  According  to 
this  arrangement,  as  well  as  in  the  earlier  form  proposed  by 
the  Stirlings,  only  the  air  supplied  to  the  fm'uace  was  to  be 
heated,  and  solid  fuel  was  intended  to  be  employed.  Neither 
of  these  proposals,  however,  led  to  any  practical  result,  so 
that  they  can  only  be  looked  upon  as  mere  philosophical 
ideas  or  suggestions.  The  same  remark  applies  also  to  the 
later  proposal  of  Mr.  P.  Laming,  who,  in  1847,  took  out  a 
patent  for  a  regeiierati\e  furnace  embodying  the  then  novel 
principle  of  first  converting  solid  fuel  into  gas,  to  be  burnt 
in  a  furnace  in  combination  with  air  heated  by  means  of  the 
waste  products  of  combustion.  This  was  a  further  step  in 
advance  in  furnace  construction  ;  but  as  Laming's  invention 
was  proposed  for  heating  gas  retorts,  and  coke  was  in  con- 
sequence the  fuel  intended  to  be  emplojed,  the  attainment 
of  only  a  relatively  low  temperature  was  contemplated. 

By  the  light  of  present  knowledge,  it  is  clear  that  none 
of  these  proposals  were  susceptible  of  useful  application 
without  considerable  modification,  and  there  is  no  evidence 
of  any  application  of  these  furnaces  having  been  made 
before  the  Siemens  furnace  was  introduced ;  in  fact,  it  is 
only  recently  that  the  existence  of  these  earlier  proposals 
to  apply  the  regenerative  principle  to  furnaces  has  been 
made  known  ;  and  in  spite  of  them,  or  perhaps  on  account  of 
these  proposals  never  having  been  carried  out,  ilr.  Frederick 
Siemens  and  the  late  Sir  WilUam  Siemens  will  ever  be  re- 
garded as  the  true  inventors  of  the  regenerative  gas  furnace. 
They  were  the  first  to  show,  by  means  of  philosophical 
reasoning,  what  really  could  be  effected  by  the  apphcation 
of  the  regenerative  principle  to  furnaces,  and  having  a 
clearly  defined  idea  in  their  own  minds  of  the  capability  of 
the  valuable  apparatus  with  which  they  were  dealing,  they 
perfected  that  wonderful  invention  which  may  justly  be  said 
to  have  revolutionised  the  construction  of  furnaces  for  high 
temperatures. 

Messrs.  Siemens  were  the  first  to  heat  the  gas  as  well  as 
the  air  supplied  to  a  furnace,  utilising  its  waste  heat  for  that 
purpose,  and  to  provide  for  reversing  the  direction  of  the 
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flnnic  in  the  fiirnaco  clmiiibiT  wlioroby  iiiiifonnity  of  liout 
mill  the  highest  teiiiiKiatmes  are  alliiiiied.  They  thus 
remlereti  i)Ossible  tlie  earryinj^  out  of  jtroeesses  whieh,  until 
thu  iutroihiutiou  of  tlieir  furnaei',  hiul  only  been  foresluuloweil 
by  chemical  rx'seareh.  The  jjreat  eeouoniieal  iilea  einbodieil, 
iilid  eiirrieil  out  in  the  re'ivneratixe  pis  furnace,  is  perhaps 
iK'St  iUustrated  by  comparison  >vith such  a  ujeritorious  invcn- 
tiou  us  Neilsou's  hot  blast  stove.  Ill  this  ease  the  tempera- 
ture of  the  blast  was  raised  by  means  of  fuel  separately 
burned  for  that  purpose,  but  in  the  case  of  the  .Siemens 
regenerative  gas  furnace,  the  heal  below  the  temperature  of 
the  work  carried  on  in  the  furnace  is  impounded  in  the 
regenerators,  aiul  applied  to  heat  up  the  gas  anil  air  support- 
ing eonibustioii.  Jii  high  temjicrature  furnaces,  the  heat 
below  tlie  leinpeniture  of  the  wovk  to  be  performed  therein 
is  by  far  the  largest  proportion  of  the  total  heat  produced, 
and  previously  to  the  introduction  of  the  Siemens  furnace 
this  beat  had  been  lost  by  being  allowe<l  to  pass  away  with 
the  waste  gases  to  the  ehiinney.  This  eireumstauee  was 
clearly  explained  by  Lord  Armstrong  at  the  meeting  of  the 
liritish  Association  at  liirmingham  in  1865.  Hy  heating  the 
inlloniug  gas  and  air,  the  temperature  of  the  tlaiiie  in  a 
furnace  may  be  raiseil  to  almost  any  extent ;  in  fact,  the 
heut  attainable  under  these  condition  is  only  limited  by  the 
power  of  resistance  of  the  materials  of  which  the  furnace  is 
built,  and  thus  the  highest  temperatures  recpiircd  in  metal- 
lurgical operations  are  obtained  with  facility  by  the  expen- 
diture of  a  moderate  amount  of  fuel,  especially  since  the 
introduction  by  Mr.  Frederick  Siemens  of  the  method  of 
heating  by  radiation,  by  which  means  the  durability  of  the 
furnace  has  been  also  much  increased. 

Ill  considering  the  details  of  construction  of  this  ingenious 
apparatus,  it  occurred  to  Jlr.  E.  Biederniann  and  Mr.  H.  W. 
Harvey,  who  are  on  Mr.  Frederick  Siemens'  technical  staff 
(the  former  having  entered  the  service  of  the  late  Sir 
William  Siemens  about  thirty-four  years  ago),  that  possibly 
further  economy  iu  fuel  might  be  realised  by  a  re-arrauge- 
inent  of  some  of  the  parts  of  tlie  regenerative  gas 
furnace.  Their  attention  was  directed  to  the  conversion  of 
solid  fuel  into  gas  in  the  producer,  ami  to  the  relatively 
high  temperature  at  which  the  products  of  combustion 
passed  from  the  furnace  into  the  regenerators,  as  also  to 
the  chemical  composition  of  these  products,  which  tem- 
perature and  gases  they  thought  might  be  utilised  iu  the 
gas  producer. 

Iu  an  ordinary  gas  producer  the  production  of  carbonic 
oxide  is  effected  in  two  operations;  on  the  grate  carbonic 
acid  is  formed,  iu  the  ordinary  course  of  combustion,  and 
this  carbonic  acid  is  afterwards  converted  into  carbonic 
oxide  by  taking  up  another  equivalent  of  carbon,  whilst 
passing  through  the  incandescent  fuel  in  the  upper  portion 
of  the  producer,  and  in  this  condition  it  Hows  on  to  the 
furnace  with  the  other  gases  distilled  from  the  coal  during 
the  process  of  gasification.  It  should  be  remembered, 
however,  that  the  production  of  carbonic  acid  on  the  grate 
of  the  ordinary  gas  producer  is  attended  with  the  develop- 
ment of  heat ;  whereas  the  conversion  of  carbonic  acid  into 
carbonic  oxide,  in  the  upper  portion,  is  carried  on  at  the 
expense  of  Iieat. 

In  the  new  Siemens  furnace,  the  gaseous  products  of 
combustion  from  the  heating  chamber  of  the  furnace  are 
delivered  under  the  grate  of  the  producer,  these  gases 
consisting  of  intensely  hot  carbonic  acid,  water  in  the 
gaseous  state,  and  nitrogen,  the  production  of  carbonic  acid 
in  the  producer  may  therefore  be  dispensed  with  ;  hut  in  this 
ca.se  the  heat  attending  the  production  of  carbonic  acid  in 
the  producer  has  also  to  be  disjicnsed  with.  It  had  there- 
fore to  be  ascertained  whether  the  products  of  combustion 
from  the  heating  chamber  would  contain  a  sufficient  amount 
of  heat  for  insuring  their  conversion  into  combustible  gases. 
This  has  been  found  to  be  the  case  in  practice  mth  furnaces 
working  regularly  for  the  past  six  months — a  satisfactory 
result  that  is  probably  due  to  the  presence  of  a  largo 
quantity  of  heated  nitrogen  in  the  products  of  combustion, 
which,  passing  through  the  producer  without  undergoing 
chemical  alteration,  maintains  the  heat  of  the  fuel.  The 
economy  of  fuel  resulting  from  the  conversion  of  carbonic 
acid  into  carbonic  oxide  is  diagrammatically  illustrated  by 
means  of  the  accompanying  sketch  (Fig.  1)  of  u  gas  producer. 


.Vssuming  that  the  producer  contains  only  coke  in  the 
incandescent  state,  this  coke  if  fed  with  oxygen  will  produce 
carbonic  acid  iu  the  lower  /.one,  which  will  be  converted 
into  carbonic  oxide  in  the  upper  zone;  but  if  fed  with  hot 
carbonic  aciil,  instead  of  oxygen,  one-half  the  fuel,  coni- 
|>rising  the  lower  /.one,  may  be  dispensed  with,  and  an 
economy  iu  weight  of  fuel  to  the  same  extent  will  be  realised. 
The  furnace  about  to  be  describeil  must  be  clearly  dis- 
tingiiishcil  from  that  class  of  regenerative  gas  furnace 
before  referred  to  as  having  been  first  suggested  by  Mr.  K. 
Laming  in  1S17,  where  conduction  air  regenerators  alone 
are  employed.  The  latter  form  of  furnace  is  necessarily 
wasteful  in  working,  inasmuch  as  in  theory  it  can  only 
utilise  about  one-half  of  the  total  heat  contained  in  the 
gases  leaving  the  fiiniacc  clianibiT,  this  being  the  ratio  of 
the  air  for  combustion  to  the  anioiiut  of  gases  made  from 
coal  entering  the  furnace,  and  in  [iractice  it  would  fall  short 
of  this  saving,  owing  to  the  class  of  regenerator  employed, 
in  which  the  heat  from  one  current  to  another  had  to  be 
transmitted  through  brickwork.  In  the  new  Siemens 
furnace,  on  the  contrary,  the  waste  gases  are  directed, 
jKirtly  through  an  air  regenerator,  and  partly  under  the 
grate  of  the  producer,  there  to  be  reconverted  into  combus- 
tible gases,  and  to  do  the  work  of  distilling  hydrocarbons 
from  the  coal  ;  in  fact,  the  gas  producer  in  this  case  absorbs 
or  utilises  the  lieat  formerlj-  deposited  in  the  gas  regenerators 
of  furnaces  ;  and  in  doing  this  transforms  spent  gases  into 
combustible  gases.  It  is  held  as  au  axiom,  and  the  con- 
struction of  the  new  furnace  is  based  upon  this  consideration, 
that,  besides  air  regenerators,  gas  regenerators,  or  their 
eipiivalent  in  the  form  of  a  cou\erter  producer,  must  be 
provided  for  absorbing  all  the  heat  contained  in  the  gases 
leaving  the  furimce  chamber.  In  the  converter,  the  fuel 
absorbs  the  waste  heat  from  a  portion  of  the  products  of 
combustion  leaving  the  furnace,  and  at  the  same  time 
carbonic  acid  and  water-vapour  are  converted  into  carbonic 
oxide  and  hydrogen.  Disregarding  the  small  proportion  of 
water-vapour  they  contain,  the  products  of  combustion  from 
a  furnace  may  be  taken  as  consisting  of  : — 

COj,  17  per  cent. ;  O,  2  per  cent. ;  N,  81  per  cent. 

The  17  per  cent,  of  COj,  also  the  2  per  cent,  of  O,  are 
converted  into  CO,  whilst  the  nitrogen  simply  passes  through 
the  fuel  without  change,  and  serves  tlie  useful  purpose  of 
maintaining  its  heat  for  the  conversion  of  the  other  gases. 

For  the  propulsion  of  the  gases  through  the  converter,  a 
steam  blast  is  employed.  This  steam  is  superheated  by  the 
waste  gases  from  the  furnace,  and  mixing  witli  them,  forms 
a  very  hot  blast  indeed  under  the  grate.  The  annexed 
diagrams  (Figs.  2  and  3)  show  the  relation  which  exists 
between  the  ordinary  and  the  new  type  of  Siemens  furnace. 
As  will  be  seen  by  examining  them,  the  function  in  both  is 
the  same.  In  the  first  case,  the  waste  gases  are  partly 
directed  through  two  regenerators,  while,  in  the  second  case, 
ths  waste  gases  are  partlj-  directed  through  au  air  regenerator 
and  partly  through  a  converter  producer.  In  both  cases  the 
waste  heat  from  the  furnace  is  entirely  utilised,  and  the  gas 
and  air  reach  the  furnace  in  an  intensely  heated  condition. 
In  both  cases,  again,  there  is  a  reversal  of  the  direction  of 
the  flame  in  the  furnace,  which  ensures  uniform  heating  of 
the  furnace  chamber  and  the  materials  contained  in  it. 

This  furnace  may  be  constructed  in  various  forms,  the 
one  shown  in  the  accompanying  diagrams  (F'igs.  •( — 8) 
having  been  used  with  success  for  heating  and  welding 
iron.  It  is  a  radiation  funiace,  heated  by  means  of  a 
horseshoe  flame ;  this  form  of  flame  offers  advantages 
in  this  as  iu  ordinary  regenerative  gas  furnaces,  but  its 
adoption  is  not  obligatory,  as  the  flame  may  be  made  to 
traverse  the  heating  chamber  from  end  to  end  in  the  usual 
manner.  The  same  letters  indicate  the  same  parts  in  all 
the  figures.  AA'  are  re\ersible  regenerators  for  air,  on 
the  top  of  which  is  built  the  gas  producer  or  converter  U, 
of  which  FF'  are  the  charging  hoppers  and  NN'  the  grates. 
The  heating  chamber  E  adjoins  the  producer  resting  on  the 
ground,  or  in  some  eases  a  pit  may  be  provided  below  it. 
CC  are  the  flues  leading  the  combustible  gas  to  the  furnace 
chamber  E,  the  passage  of  the  gas  in  these  flues  being 
controlled  by  the  valves  DD'  at  the  two  ends  of  a  rocking- 
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beam,  so  that  the  outlets  are  opened  and  shut  alternately 
to  convey  the  gas  to  one  or  other  of  the  ports  GG^  of  the 
heating  chamber  E.  HH' are  the  airports  of  the  heating 
chamber,  communicating  through  the  iiues  KK^  with  the 
regenerators  AA'.  II'  are  steam  jets  placed  in  the  return 
flues  for  directing  a  portion  of  the  waste  products  of  com- 
bustion to  the  grates  of  the  converter.  J  is  the  valve  for 
reversing  the  direction  of  the  air  flowing  into  the  furnace, 
and  of  the  products  of  combustion  through  the  regenerators 
to  the  chimney  flue.  00'  are  hinged  caps  for  alternately 
admitting  and  shutting  off  the  products  of  combustion  from 
the  heating  chamber  to  the  converter.  These  caps  are 
worked  automatically  by  means  of  connexions  attached  to 
the  rocking  beam,  the  same  movement  which  closes  D 
opening  O',  and  that  which  closes  D'  opening  O.  Qq  are 
doors  for  giving  access  to  the  grates  of  the  converter  for 
clearing  them. 

The  modus  operandi  of  the  furnace  is  as  follows  : — Gas 
from  the  converter  B  passes  through  the  flue  C  and  the 
valve  D'  to  the  sas-port  G',  and  into  the  combustion 
chamber  h'  7'.  Air  for  combustion  passes  through  the 
regenerator  A',  the  air-flue  K',  and  the  air-port  H'  into  the 
combustion  chamber,  where  it  meets  the  gas  from  the  con- 
verter, and  combustion  ensues.  The  horseshoe  flame 
sweeps  round  the  heating  chamber  E,  the  products  of 
combustion  passing  away  by  the  second  combustion 
chamber  h,  ij,  and  going  partly  through  the  regenerator  A, 
and  reversing  valve  J  into  the  chimney  flue,  and  partly 
down  the  flue  G,  whence  they  are  drawn  by  means  of  the 
steam  iet  I  through  the  capped  inlet  L  under  the  grates  NN' 
of  the  producer  B,  there  to  be  converted  into  combustible 
gases.  From  time  to  time  the  direction  of  the  flame  in  the 
furnace  is  reversed  by  manipulating  the  rocking  beam, 
carrying  the  valves  DD',  and  the  reversing  valve  J  in  the 
usual  manner  of  working  regenerative  gas  furnaces.  An 
auxiliary  steam  jet  is  provided  for  the  purpose  of  supplying 


atmospheric  air  to  start  the  producer,  when  the  furnace  is 
first  heated  up. 

The  new  form  of  regenerative  gas  furnace  has  been  applied 
in  this  country  to  the  heating  and  welding  of  iron,  to  which 
uses  its  application  is  being  extended  in  England  and  abroad, 
whilst  furnaces  are  in  course  of  construction  to  apply  it  for 
puddling  iron  and  for  copper  and  steel  melting.  Altogether 
ten  furnaces  for  these  purposes  are  in  course  of  construction, 
in  addition  to  two  furnaces  already  at  work  for  heating  iron. 

The  first  furnace  of  this  kind  was  constructed  at  the 
Father  Iron  and  Steel  Company's  Works  at  Wishaw  for 
welding  iron,  and  much  credit  is  due  to  the  proprietors  for 
having  had  the  enterprise  and  public  spirit  to  make  the  first 
application  of  this  improved  regenerative  gas  furnace.  The 
working  has  been  eminently'  satisfactory  from  the  com- 
mencement. The  success  of  this  first  application  of  the 
furnace  proves  the  correctness  of  the  principle  upon  which 
it  is  constructed,  and  the  means  adopted  for  carrying  it  out. 

The  results  of  working  during  the  past  six  months  have 
shown  an  average  saving  of  5  per  cent,  in  waste  on  the 
weight  of  the  iron  heated,  and  a  saving  of  upwards  of  two- 
thirds  of  the  weight  of  coal  used,  and  a  greater  money-saving, 
owing  to  the  inferior  quality  of  the  fuel  employed  as  com- 
pared with  that  used  in  their  other  furnaces  fired  with  solid 
fuel.  From  the  total  savin.g  thus  realised  should,  however, 
be  deducted  the  cost  of  raising  steam,  for  which  purpose 
the  waste  heat  of  the  old  furnaces  is  utilised.  Allowing  for 
separate  boilers,  the  saving  effected  by  the  use  of  the  new 
system  in  a  furnace  heating  eight  tons  of  iron  per  shift 
is  nearly  18  tons  of  coal  per  week,  and  the  mone^'-saving  in 
iron  and  coal  exceeds  1,000/.  per  annum. 

This  new  furnace  has  also  been  recently  applied  for 
heating  billets  by  the  United  Horse-Shoe  Companj',  of 
London,  and  in  this  case  the  results  are  quite  as  satisfactory 
or  even  better  than  those  just  given,  as  is  shown  by  the 
accompanying  table  : — 


Number 

of 

Charges 

per 

Shift. 

Average 

Weight  o( 

Billets  Heated 

(30"  X  2i"  X  2J'). 

Coal. 

Date. 

of  each 
Shift. 

required  for 
Heating  to 
Welding. 

Weight 
Used. 

Used  per 
Tan  of 
Billets. 

Quality. 

1889. 
Sept.  13 

Sept.  14 
Sept.  16 
Sept.  17 

11 
6 

11 

11 

A.M.          P.M. 
6.45  to    B.25 

0.0    to  12.15 
6.45  to    5.30 
8.45  to    5.30 

Minutes. 

21 

20 
21 
20 

Tons.   Cwt. 
8         16 

4         10 

8         10 
8         16 

Cwt. 
ITi 

8 

17} 
181 

Cwt. 
1-9 

1-7 

2-01      { 
2-03 

Newcastle  small. 

Newcastle  cobbles. 

f  Newcastle  small, 
i  London  screenings. 

London  screenings. 

It  will  be  noticed  from  these  results  that  in  this  furnace 

11  charges  are  made  in  less  than  12  hours,  each  weighing 
about  16  cwt.,  and  yielding  in  the  finished  state  as  horse- 
shoe iron  15  cwt.,  per  charge,  or  8'25  tons  in  the  day. 
The  amount  of  small  coal  used  was  about  18  cwt.  per  shift. 

18 
This   is  equivalent  to  —   =  2  cwt.  per  ton  of  iron  heated, 

which,  it  will  be  admitted,  is  a  most  satisfactory  result  j 
in  one  case  the  consumption  of  coal  was  even  reduced  to 
1"7  cwt.  per  ton,  e.ach  billet  coming  out  at  a  full  welding 
heat  and  rolling  into  a  sound  bar.  The  coal  used  each  day 
is  indicated  in  the  table. 

The  following  are  analyses  of  gas  made  in  the  converters 
at  Father  and  in  London  respectivelj- : — 


United  Horse-Suoe  Co., 
Neiccastle  Cobbles. 


Patuee  Co., 
from  Wishaw  Coal  (nw/s). 

COj  4-fl 

O  nil 

CO 23-0 

H  total    1V4 

C  vapour 1'5 

N 6S-5 

1110-0 


From  these  analj'ses  it  will  be  seen  that  the  proportion  of 
C(.).,  in  the  gas  made  in  the  converters  is  not  gi'oatcr  than 
that  made  in  the  ordinary  Siemens  producer. 


COj 

4*5 

0 

nil 

CO 

22*5 

H 

lO'S 

CHj 

2'6 

N 

64*1 

Besides  the  advantages  in  the  saving  of  fuel  and  metal,  it 
is  desirable  to  call  attention  to  the  simplicity  of  design  of 
the  new  furnace,  owing  to  which  its  cost  of  construction  is 
not  much  greater  than  that  of  a  solid-fuel  furnace,  while  its 
cost  of  maintenance  is  very  much  less.  The  cost  of  con- 
struction of  the  new  furnace  is  found  to  be  about  two-fifths 
of  that  of  the  old  form  of  regenerative  gas  furnace  of  the 
same  productive  capacity,  with  separate  gas  producers  and 
gas  regenerators,  and  the  space  occupied  below  ground  is 
also  considerably  reduced. 

A  saving  of  Labour  attends  the  employment  of  the  new 
furnace,  as,  owing  to  the  producer  being  connectc^d  with  the 
furnace,  the  same  men  can  attend  to  both,  and  the  labour 
of  firing  is  reduced  in  proportion  to  the  reduced  consumption 
of  fuel. 

In  conclusion,  the  following  advantages  may  he  claimed 
for  the  new  furnace,  as  compared  with  solid-fuel  furnaces 
used  for  heating  and  welding  iron,  viz. : — 

A  saving  in  fuel,  amounting  to,  say,  two-thirds  in  weight, 
after  allowing  for  raising  steam  in  separate  boilers,  this 
saving  being  fully  equal  to  5  cwt.  of  coal  per  ton  of  iron 
heated. 

A  reduction  in  the  waste  of  iron  equal  to  5  per  cent,  upon 
the  weight  of  metal  heated. 

A  saving  in  labour  and  repairs  which  will  probably  com- 
pensate for  the  extra  cost  of  the  new  furnace. 
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Tiikin;;  a  t'liriiiice  to  hoal  10  Ions  uf  iron  per  .shift,  or 
110  tons  per  week,  the  following!  ealeiihitioii  (jives  the  money 
saving  realised  by  tho  adoption  of  the  new  furnace  : — 

£  s.  (/. 
110  tnns  iron  at  5owt.  por  ton  =  271  coiils  snved  nt  lis.  8  .'i  0 
no  tons  iron  at  5  per  cent.  =  5i  tons  ii-on  at  -1' 23    0    0 


Being. 


per  week,  or  snv,  1,500/.  per  annnm. 

It  may  he  adileil  that  the  nnthors  liad  hoped  that  the 
applieation  of  this  furnace  In  the  atlainment  of  hi^'h  (eni- 
penttures,  sneh  as  aiv  ixnpiired  for  steel  meltinjj.  niifjht  have 
heen  iiielmled  in  the  paper,  hnt  the  furnaees  huildin*;  for 
this  purpose  aiv  not  y*'t  eompleted.  Should  they,  laiwever, 
Ik-  working  when  the  paper  is  read,  information  with  regard 
to  tlieni  will  he  given  in  the  discussion. 
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/mproremriils  in  Apparatus  for  Miring  Oases  and  Jor 
lityiilating  itr  Contrnllin<t  thr  l^rrssurc  ur  Flow  thcrrnf. 
II.  T.  llilliseher,  \ieniia,  Austiia.  Kng.  I'ut.  945(1, 
.luiie  2H,  1888.     8(/. 

Tn  counter.iet  the  differences  of  pressure  caused  hv  the 
varying  height  of  the  gasholder,  the  inventor  employ.s  a 
ruiniing  weight  diiiping  in  \\ater  and  of  the  sanu'  sectional 
area  as  the  dipping  portion  of  ilie  gasholder.  To  regulate 
the  supply  of  a  gas  under  ])ressure  the  said  gas  is  admitterl 
by  two  openings  into  a  cylinder  carrying  a  hollow  piston 
presseil  downwards  hv  a  spring.  One  of  tlie  openings  is 
entirely  below  the  piston ;  the  other  comnuniicates  witli 
its  interior  by  a  corresponding  holi-  in  tlie  piston  itself.  It 
will  he  seen  that  the  greater  tlie  pressure  of  the  gas  supply. 
the  higher  the  piston  will  he  forced  against  tlii'  spring,  and 
the  more  constricted  will  iKcome  the  eoininunication  between 
the  upi)er  gas  inlet  anil  the  interior  of  the  piston.  The 
piston  rod  is  also  hollow  and  constitutes  the  gas  outlet. 
An  apparatus  for  further  regulating  the  mixing  of  gases 
consists  of  a  hollow  plug  formed  at  the  end  of  a  pipe  and 
having  two  openings,  which  can  be  made  to  connnunicate 
in  \arying  proportions  with  two  corresponrling  openings  in 
the  plug  easing.     Drawings  arc  a|)peniled. — A.  It.  I). 


Improrements  in  or  Itclatini/  tn  obtaining  more  Perfect 
(^ombustion  in  Steam  Boiler  or  other  Fnrnaees  and 
Flues  and  in  Apparatus  thereof.  A.  Francis,  Liverpool, 
and  K.  Manbre,  Clarston.  Kng.  Pat.  11,173,  August  2, 
1888.     8</. 

At  various  points  in  the  fire  flue,  jets  of  compressed  air 
are  made  to  play  in  a  direction  opposite  to  the  flow  of  the 
gu.seons  current. — A.  K.  1). 


Improvements  in  and  liclating  to  Gas  and  Air  lierersing 
V'alres  for  Uegeneratioe,  Smelting,  and  other  Furnaces 
or  Purposes.  J.  Jardine,  MotheiTvell,  and  .1.  Ferguson, 
I'oUokshielils.      Kng.  I'at.  1^,318,  August  27,  1888.      llrf. 

This  specification  is  unsuited  for  useful  abstraction.     It  is 
accompanied  by  three  sheets  of  dr.anrings. — .\.  K.  11. 


Improrements  in  Apparatus  for  Naplilhalisinij  or  ('ar- 
bnretting  Illuminating  and  other  Gas.  H.  S.  Maxim, 
London.  Kng.  Pat.  12,.')18,  August  30,  1R88.  8rf. 
The  carburetter  consists  of  a  chamber  fitted  with  trays, 
one  above  another,  to  contain  the  earburetting  liipiid,  over- 
flow arrangements  being  provided  at  the  periphery  and 
centre  alternately.  The  hydrocarbon  is  stored  in  a  tank 
over  the  carburetter,  and  the  sup[ily  is  automatically  con- 
Irolleil  by  a  valve  actuated  by  the  rise  or  fall  of  a  float 
situattMl  in  the  lower  portion  of  the  chamber  below  the 
trays.  The  carburetter  also  contains  a  system  of  heating 
pipes  for  promoting  the  evaporation  of  "tlie  hydrocarbon 
as  desired.  The  apparatus  includes  a  density  regulator, 
consisting  of  a  dnim  suspended  by  a  spiral  spring  in  a 
chamber  through  which  the  carhuretted  gas  passes  on  its 
way  to  the  burners.     The  bottom  part  of  this  chamber  is 


Improvements  in  obtaining  Hydrogen.  L.  ifond,  Xorth- 
wich,  and  C.  l,anger,  London.  Kng.  Pat.  12,G08, 
September  1,  1888.     8r/. 

Ir  carbonic  oxide  m-  gaseous  hydrocarbons  be  brought  into 
contact  with  metallic  nickel  at  a  temperature  of  3.50° — 
■I0()°('.,  or  with  metallic  cobalt  at  KIO — 4,jO'  (,'.,  decom- 
position takes  place  into  carbon  and  carbonic  acid  or 
hydrogen,  the  carbon  combining  with  the  metal.  If  now 
steam,  at  a  moderate  temperature,  be  introduced,  this 
carbon  combines  with  oxygen  to  produce  carbonic  iicid,  with 
simultaneous  torniation  of  free  hydrogen.  These  various 
reactions  take  place  simultaneously  when  the  steam  is  passed 
through  the  apiiaraliis  along  with  the  carbonic  oxide  or 
hych-ocarbon.  the  ultimate  ])roducts  being  carbonic  acid  and 
hydrogen.  The  fin-nn-r  can  be  eliminated  by  any  suitable 
means,  such  as  by  washing  with  milk  of  lime.  The  cobalt 
or  nickel  surfaces  may  be  obtained  by  imijregnating  pumice 
stone  with  a  solution  of  the  metal,  and  reducing. — A.  R.  D. 


.!«  Improved  Manufacture  of  Artificial  Fuel  and  other 
Moulded  liloeks,  and  Apparatus  employed  therein. 
T.  L..I.  Quennesson,  Chauny,  France.  Eng.  Pat.  13,066, 
.September  10,  18H8.     \\d.  ' 

Thk  main  feature  of  this  invention  is  the  employment  of 
potters'  clay  or  other  plastic;  earth  as  the  agglomerative  agent 
in  the  manufacture  of  moulded  blocks.  Pitch,  tar,  resin, 
I'tc,  may  be  used  as  well,  but  only  to  increase  the  combus- 
tible qualities  of  the  artificial  fuel.  The  specification  also 
describes  and  illustrates  a  set  of  machinery  suitable  for 
forming  fire-lighting  briquettes. — A.  R.  I). 


Improvements  in  Apparatus  for  the  Purification  of  Ga.i. 
Vi,'.  Kusnezoff,  St.  Petersburg,  Russia.  Eng.  Pat.  13,074, 
September  10,  1888.     6d. 

This  apparatus  consists  of  a  rectangular  metallic  casing, 
divided  by  a  horizontal  partition  into  two  compartments, 
comnumicating  with  each  other  by  a  vertical  duct.  The 
lower  one  is  filled  with  vertical  [lartitions  crossinc  one 
another  at  right  angles,  forming  a  large  number  of  \ertical 
channels  communicating  with  each  other  alternately  at  the 
top  and  the  bottom.  The  upper  compartment  is  also  provided 
with  a  number  of  vertical  partitions,  but  these  are  .so  disposed 
as  merely  to  form  a  serpentine  passage  for  the  gas.  The 
upper  chamber  is  filled  with  water  to  one-third  of  its  depth. 
Water  stands  in  the  lower  chamber  also,  but  not  at  such  a 
depth  as  to  interfere  with  the  connnunication  between  the 
vertical  channels.  The  apparatus  is  specially  adapted  for 
pui-ifying  gas  made  from  crude  jietrolemn. — A.  R.  D. 


Improvements  in  the  Reversing  and  Regulating  Valves  of 
Regenerative  Gas  Furnaces  for  Steel  Melting  and  other 
Analogous  Purposes.  T.  Reardmore,  Bothwell.  Eng. 
Pat.  15,770,  November  1,  1888.     8d. 

The  valve  is  cylindrical  with  the  lower  extremity  cut  away 
at  an  angle  of  about  45°.  Roth  valve  and  vahe-casing  have 
double  walls,  between  which  water  is  made  to  circulate. 
For  details  the  drawings  which  accompany  the  specification 
must  be  consulted. — E.  E.  B. 


Improvements  in  Producing  Waler-Gas,  and  in  Apparatus 
therefor.     G.  H.  Lloyd,  Sutton  Coldfidd ;  A.  L.   Lloyd, 
Leamington;    H.    Rewlay,   Moseley ;    and    \Y.    Seddon, 
Birmingham.     Kng.  Pat.  2240,  February  8,  1889.     Sd. 
Tiiksk  improvements  have  reference  to  the  ordinary  process 
of  making  water-gas,  i.e.,  by  first  raising  a  mass  of  fuel  to 
incandescence    with  an   air-blast,   and    then   passing  steam 
through  the  said  mass.     The  )iroducer-gas  evolved  during  the 
first  operation  is  caused  to  burn  in  a  tubular-shaped  combus- 
tion chamber,  and  then  pass  through  an  ordinary  regenerator, 
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whicli  is  employed  to  superheat  the  steam  required  for  the 
second  operation.  By  employing  a  separate  combustion 
chamber  there  is  much  less  i-isk  of  trouble  and  damage, 
such  as  often  occurs  when  combustion  takes  place  in  the 
regenerator  itself.  The  air  required  for  combustion  is  caused 
to  pass  through  channels  in  the  brickwork  of  the  chamber, 
previous  to  its  admission  into  the  latter,  at  the  end  farthest 
from  the  regenerator. — A.  K.  I). 


Improcemeuts  in  Gas  Producers,  Apparatus  and  Appli- 
ances connected  therewith,  for  the  Manufacture  of  Water- 
Gas  and  other  Gases.  W.  Dcightou,  Leeds.  Eng.  Pat. 
6.567,  April  17,  1889.  8d. 
ADjAfEXT  to  the  producer  is  situated  a  space  or  chamber 
into  which  the  water-gas  is  drawn  as  formed.  This  chamber 
ma}'  serve  not  only  as  a  collecting  space  for  the  water-gas, 
but  also  as  a  supplementary  superheater  for  the  air  supplied 
to  the  producer.  The  underside  of  the  producer  cover  is 
provided  with  a  kind  of  water-jacketed  retort,  through  which 
the  fuel  is  supplied,  and  where  its  volatile  constituents  are 
distilled  off  before  it  is  let  down  into  the  producer  proper. 
Suitable  arrangements  provide  for  the  recovery  of  the  tar, 
ammonia,  &c.  One  of  the  claims  refers  to  an  improved 
regenerator.  This  consists  of  a  chamber  packed  with 
checkered  brickwork,  but  having  a  space  left  for  a  series  of 
pipes  also,  through  which  pass  the  air  and  steam  required, 
while  the  producer-gases  pla\-  through  the  checkered  brick- 
work.—A.  K.  D.  " 

Improvements  in  the  Manufacture  of  Hoods  or  Mantles  for 

linrners   used  in  Incandescent   Gas-lightinq.     \j.  Paget 

and  C.  I.  Kintner,  Xew   York,  I'.S.A.     Eng.  Pat.  680,5, 

April  23,  1889.     6rf. 

The  improvements  consist  in  electrical]}-  lieating  a  metallic 

base  or  support  immersed  in  a  solution  of  a  suitable  oxide. 

The  electric  current  is  said  to  cause  an  expansion  of  the 

pores   of  the  metal,    and  thus    effect  an  absorption  of  the 

oxide.     It  desired  the   metallic  base  may  be  heated  before 

immersion,  and  by  otlier  means   than   electrical.     In  this 

case  the  alternate  heating  and  dipping  are  repeated  till  the 

required  coating  is  obtained. — A.  K.  U. 


Improvements  in  and  relating  to  Machines  or  Apparatus 
for  Manufacturing  Gas.  W.  Clark,  Philadelphia,  U.S.A. 
"Eng.  Pat.  9288,  June  4,  1889.     llrf. 

The  apparatus  herein  described  is  intended  to  produce  a 
mixture  of  water-gas  and  ordinary  coal-gas.  Coal  is  car- 
bouised  in  retorts  sloping  downwards  from  the  front  so  that 
the  resulting  coke  may  be  pushed  backwards  into  a  chamber, 
whence  it  passes  directly  to  a  generator  to  be  converted  into 
water-gas.  The  producer-gas  obtained  during  the  '*  blowing 
up  "  of  the  fuel  is  emplojed  to  heat  the  retorts  externally, 
while  tlic  water-gas  is  allowed  to  pass  through  the  interior 
of  the  retorts  and  mingle  with  the  coal-gas  e\  olved  there. 
To  secure  regularity  in  the  process  it  is  preferred  to  have 
two  sets  of  retorts  and  two  water-gas  proditoers. — A.  E.  D. 


Improcetnents  in  Manufacturing  Gas.  A.  J.  Boult, 
London.  From  W.  G.  Wood,  M'indsor,  Canada.  Eng. 
Pat.  10,256,  Jtme  24,  1889.     9d. 

A  CVLIXDRICAX  generator  is  filled  with  alternate  layers  of 
iron  filings,  zinc  turnings,  sulphate  of  copper  crystals,  and 
sponge.  Dilute  sulphuric  acid  and  a  suitable  liquid  hydro- 
carbon are  then  introduced,  and  a  gentle  current  of  air  is 
caused  to  bubble  tiu'ough  the  apparatus  froni  the  bottom. 
The  resulting  mixture  of  carburetted  air  and  hydrogen  is 
well  adapted  for  both  heating  and  illuminating  purposes.  It 
is  advantageous  to  allow  an  electric  current  to  circulate 
through  the  contents  of  the  generator  as  the  evolution  of 
hydrogen  is  thereby  promoted,  and  any  sulphur  that  may 
be  present  in  the  hydrocarbon  is  prevented  from  passing 
over  into  the  gas. — A.  E.  D. 


III.-DESTRUCTIVE  DISTILLATION,  TAE 
PEODUCTS,  Etc. 

Meta-Cresol.     A.  Clans  and  A.  Dreher.     J.  Prakt.  Chem. 

39,  366—373. 
Metacresolparasulphonic  acid  treated  with  1  mol.  of 
bromine  to  1  mol.  acid  yields  a  monobromo-conipound  ;  if 
in  the  proportion  of  3  to  1,  pure  tribromo-cresol  is  formed. 
The  authors,  by  using  2  mols.  to  1  mol.  acid,  obtained 
diorthodibromometaeresolsul phonic  acid — 

C-H^Br.,(0H)S03H  +  HjO 

crystallising  in  white  lustrous  plates  melting  (anhydrous)  at 
170°  (uncorr.)  soluble  in  water  and  less  so  in  alcohol. 

The  potassium,  barium,  copper,  silver,  nickel,  and  lead 
salts  are  described.  The  siructnre  of  the  acid,  i.e.,  the 
position  of  both  bromine  atoms  in  the  ortho-])Ositiou  with 
regard  to  the  hydroxyl  group  is  proved  beyond  doubt  by  the 
oxidation  of  the  acid  to  2:6  dibromotolnquinoue  melting 
at  115°  (uncorr.).  A  second  metacresolsulphonic  acid  is 
obtained,  distinguished  by  its  crystallisation,  from  which  an 
acid  potassium  salt  is  prepared  by  the  action  of  bromine. 
This  reaction  points  the  formida  for  m-cresol-o-p-disulphonic 
acid  showing — • 

C6H2(CH3)OH(S03H).,  [OH:CH3:(S03H)o=  1:3:4:6]  or 
[OH:S03H:CH3:S03H=  1:3:2:4]. 

— D.  A.  S. 


Ozokerite  and  Petroleum  in  Galicia.     Annales  des  Mines. 

Ozokerite.  —  The  deposits  of  ozokerite  at  Boryslaw  were 
recently  described  by  A.  Eateau  (see  abstract.  Vol.  XXVII., 
pp.  55-56).  In  an  area  of  about  250  acres,  divided  among 
about  1,200  owners,  there  are  from  12,000  to  13,000  pits,  of 
which  about  one-tenth  are  now  working.  The  pits  are  from 
3  to  8  yards  apart,  aud  eacli  works  an  area  of  from  9  to  64 
square  yards.  The  pits  are  square,  ;ind  ordinarily  ha\e  a 
section  of  about  10  square  feet,  and  when  they  encounter  a 
vein  or  bed  of  ozokerite,  a  drift  is  driven  on  it,  if  possible 
into  the  adjoining  property,  until  it  closes  by  a  fall. 

The  prod\K"e  is  drawn  by  a  jack  roll  worked  by  a  man  or 
woman.  The  mortalitj-  from  accidents  is  about  2  per  cent, 
per  annum. 

Great  danger  arises  from  inflammable  gases,  which  are 
inclosed  in  the  strata  tmder  gi'cat  pressure,  llueseler  or 
Marsaut  lamps  are  in  universal  use. 

The  produce  is  either  pieces  of  nearly  pure  ozokerite  or 
earths  rich  in  ozokerite.  After  the  pieces  of  pure  ozokerite 
are  picked  out  by  women,  the  earths  containing  8  per  cent, 
are  treated  with  cold  water,  and  the  ozokerite  separates, 
owing  to  difference  of  density.  After  this  washing,  the 
earths  containing  4  to  5  per  cent,  are  placed  in  casks  and 
and  boiled  with  water,  the  ozokerite  floating  to  the  surface 
at  a  temperature  of  212'  F.  It  is  proposed  to  treat  the 
residue  containing  from  1  to  H  per  cent,  of  ozokerite  with 
benzine,  so  as  to  remove  the  last  traces,  and  remove  the 
benzine  by  means  of  steam  heating. 

The  pure  ozokerite  is  melted  and  run  into  loaves  weighing 
about  1  c'.vt.  The  cost  of  washing,  &c.,  is  about  18  cents 
per  cwt. 

Details  are  given  as  to  cost  of  working,  &c.  In  1886,  the 
selling  price  was  from  lUO  dois.  to  125  dols.  per  ton,  and 
cost  of  production  from  65  dols.  to  75  dols.,  leaving  a  profit 
of  from  25  dols.  to  50  dols.  per  ton. 

The  annual  production  has  varied  from  4,000  to  18,000  tons, 
aud  in  certain  years  the  value  has  exceeded  1,800,000  dols. 

Other  deposits  of  ozokerite  are  found  at  Truskawice, 
Starimia,  and  Dwniacz,  always  in  iliocene  formations. 

Petroleum. — The  most  celebrated  petroleum  region  of  the 
Carpathians  is  at  Slobodarungurska,  about  three  miles  from 
Kolomea.  It  is  probable  that  oil  issues  from  Eocene 
formations,  although  certain  geologists  consider  that  they 
are  of  Miocene  age.  The  workings  are  concentrated  in  a 
clearing,  in  the  bottom  of  a  valley,  aud  surrounded  by  the 
State  forests. 
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Beneath  the  nUiivitil  deposits  of  sniidy  elays,  the  boreholes 
traverse  a  series  of  beds  of  shnli's  and  sandstones,  clippin;; 
toward  the  south  west.  The  sandstones  aiv  tlie  only  Juds 
inipref^nuted  with  the  petitilenin,  and  down  to  a  deptli  of 
;tO()  yanls  thiTe  are  tliroe  of  these  oil-liearing  horizons  ;  the 
petroleniu  is  also  found  iu  the  faults. 

The  luininp  area  covers  about  800  acres,  and  all  pits  sunk 
to  a  certain  cUptli  in  this  area  arc  prodiu-tivc.  The  oil  is 
worki'd  by  ini'aiis  of  borelmlis.  which  were  first  made  by 
haiul  labour,  but  the  Fabian  and  Canadian  systems  of  boring 
are  now  universally  adopted  (full  details  arc  given  of  these 
two  systems). 

The  mean  produce  of  a  well  is  from  'J.j  to  30  barnls 
per  day,  and  the  life  of  a  well  is  about  two  years.  The 
holes  are  usually  not  less  than  20  yards  apart.  The  total 
production  of  a  "well  is  from  1.">,(100  to  20,000  barrels.  The 
annual  prodnetion  of  the  district  is  about  7r)0,000  barrels. 

The  densities  of  the  oils  diminish  in  depth  ;  when  sh:dl()\v 
it  may  be  38\  with  G  per  cent,  of  paralhu  ;  at  some  depth  it 
may  be  35',  with  only  1  per  cent.  On  distillation  the  oil 
yields — 

Benzine ii 

LiKlitinpoils 60  to  GO 

I'araffln lto6 

Rcsidue.s  and  loss 12 

The  royalty  paid  to  the  owner  of  the  oil  is  usually  .JO  per 
cent,  of  the  prodvtce.  The  price  of  a  barrel  is  about  li'.'JO  dols. 
and  in  a  well  with  an  averaj^e  nutput  and  duration,  the 
pross  produce  will  be  worth  from  :i7,.'»00  dols.  to  JO, 000  dols. 
The  cost  of  boriuf;  (i),2.')0  dols.),  maiiitenunce  for  two  years 
(92o  dols.),  attendance  (4,400  dols.),  and  sundry  charges 
(1,925  dols.),  may  be  estimated  at  16,500  dols. 

The  royalty  at  50  per  cent,  will  vary  from  18,750  dols.  to 
25,000  dols.,  and  the  net  profit  from  2,000  dols.  to  8,500  dols. 


IV.-COLOURING  MATTEES  AND  DYES. 

QuinoUne  Derivatives  fromOrthonitrobenzoijlmalonic  Ether. 
C.  A.  Bischoff.     Annalcn,  251,  360—384. 

The  author  gives  two  improvements  in  the  preparation  of 
o-nitrobcnzoylnialonie  ether  already  described  (Ber.  17, 
2796).  The  first  consists  in  estimating  exactly  the  amount 
of  o-nitrobcnzoylchloride  contained  in  the  raw  product, 
by  precipitating  from  the  latter  any  o-nitroben/.oic  anhy- 
dride with  ether,  weighing  this  and  then  calculating  the 
amount  of  malonic  ether  (1  mol.)  and  sodium  etliylatc 
(2  mols.)  necessary  to  combine  with  the  chloride  remaining 
dissolved  in  the  ether.  When  the  condensation  is  complete, 
the  ether  aial  alcohol  are  distilled  off  and  the  malonic  ether 
crystallises  out  on  the  addition  of  dilute  hydrochloric  acid. 
The  second  im|irovement  provides  for  the  separation  of  the 
•potassium  salt  from  the  oily  motber-liiiuors  of  the  crystals 
of  the  malonic  etlu-r  bv  the  adtlition  of  strong  potash 
solution.  The  potassiinu  s'alf,  N(  ).,.(V,H,.C'I  ).CK(CO2C.,H,02 
crystallises  from  alcohol  in  small  orange-yellow  nodules,  and 
when  dissolved  in  water  and  ]>recipitated  with  cold  hydro- 
chloric acid  yiebls  the  ether  melting  at  54\  The  addition 
of  ferric  chloride  to  a  solution  of  the  ether  in  alcohol 
gives  a  blood-red  colour,  and  on  adding  water  a  brick-red 
|«>wder  separates  which  is  decom]>osed  by  acids  into  the 
original  ether.  An  aipieous  solution  of  the  potassium  salt 
gives  precipitates  with  solutions  of  most  metallic  salts.  By 
reducing  the  ether  or  its  pota.ssium  salt  with  zinc  dust  and 
acetic  acid  at  100'%  saturating  the  solution  with  sodium 
carbonate,  filtering,  neutralising  with  hydrochloric  acid  and 
evai>orating  in  a  vacuum,  crj-stals  of  pure  dihydroxyquino- 
line  were  obtaineil  of  which  the  properties  will  be  described 
later.  By  passing  hydrochloric  acid  gas  into  a  cold  solution 
of  the  ether  in  alcohol,  together  with   slips  of  zinc,  it  was 


possible  by  fractioiuil  crystallisation  to  obtain  a  substance 
melting  at  170  ,  which  according  to  aiutlysis  was  the  body — 

C'O.Cil.COA'^s 


CjH. 


/ 
\ 


N:C.()CoH5 


or  more  probably — 


('coii):C.cac;2ir5 


N  :  C.OC»H, 


o-ethoxy-y-liydroxy-3-quinoliue  earboxylic  acid.  The  sub- 
stance crystallises  from  alcohol  in  tbin  colourless  needles, 
dissohes  iu  ether  and  benzene,  but  is  insoluble  in  c\;tter. 
In  a  dilute  solution  it  gives  a  violet  colouration  with  ferric 
chloride.  Xo  other  product  with  a  sliai  ply-delined  nielliu'' 
point  was  isolated  in  the  reaction.  The  subslauee  obtained 
I'rom  the  mother-liipior  commenced  to  melt  at  13'.)'  and 
finally  fused  between  147' — 150\  By  alteringthe  conditions 
of  reduction  a  lunnber  of  by-products  were  formed,  the 
princiiial  fractiojis  melting  at  150  ,  163',  167,  and  175'. 
Although  these  all  crystallise  in  well  detined  foims,  the 
author  considers  them  as  a  mixture  of  substances  of  which 
the  most  stable  <leeomposilion  product  is  dihydroxviiuiuoliue. 
The  preparatiou  of  this  body  is  performed  as  follows: — 
20  gnus,  of  o-nitrobenzoylmalonic  ether  arc  dissolved  in 
200  gnus,  of  96  per  cent,  alcohol,  20H  grnis.  of  hydrochloric 
acid  of  sp.  gr.  1- 16  are  adeled,  and  finally  107  grms.  of  tin. 
The  whole  is  then  heated  on  the  water-balli  until  the 
reducticm  is  complete,  evaporated  aial  preeipilated  with 
water.  The  tin  salt  thus  obtaiiied  is  freed  from  tin  by 
sul]iburetted  hydrogen  in  an  alcoholic  solution  wliicli,  after 
tillering,  ^  ieUls  diliyclroxyqulnoline  on  adding  water.  The 
substance  has  the  constitution— 


C„H, 


< 


.C(OH):CH 


N  :  C'(OH) 

docs  not  melt  at  320",  and  is  identical  with  that  prepared  by 
the  action  of  concentrated  sulplnn-ic  acid  on  o-nitro-phenyl- 
propiolic  acid  (Bacyer  and  Bloeni,  Ber.  15,  2151),  and  also 
liy  fusing  7-bromo-  or  chloi'o-carbosfyril  with  potash  (Fricd- 
Uinder  and  Weinberg,  Ber.  15,  2683).  In  the  lu-cparafion  just 
described  a  small  quantity  of  a-ctboxy-^-h^'dro.xyquinoline— 

/C(OH):CH 

^  N  :  C(OC.,Hi) 
is  formed.  This  crystallises  in  colourless  needles  melting  at 
228',  and  is  not  coloured  by  ferric  chloride.  If  dihydroxy- 
quinoline  be  dissolved  in  cold  concentrated  sulphuric  acid 
and  sodium  nitrite  solution  slowly  added  a  nitroso-derivative 
is  formed  which  is  identical  with  the  oxime  obtained  by  the 
action  of  hydro.xylamine  hydrochloride  on  quinisatiu  and 
having  the  formula — 

/CO.(:(NUIi) 

^N  :C'(()H) 

(Baeyer  and  llouiollia,  Ber.  17,  985). 

When  the  oxime  is  treated  with  ammonia  in  an  alcoholic 
solution,  it  turns  green,  and  if  this  solution  be  warmed  with 
alcoholic  annuonium  sulphide,  the  colour  changes  from  pure 
blue  to  bluish-violet,  then  to  a  deep  violet,  and  finally  a 
brown  powder  separates.  These  solutions  dye  wool  or  silk 
dull  bluisb-\  iolet  shades,  which  are  destroyed  by  acids.  The 
violet  solution  is  the  most  stable,  and  when  it  or  the  blue 
solution  is  evaporated  in  a  stream  of  carbonic  acid,  a 
vermilion-red  powder  is  formed.  This  can  also  lie  obtained 
by  adding  strong  acetic  acid  to  the  violet  solution,  when  a 
brown  powder  separates,  which  is  transformed  into  the  red 
by  boilitig  with  ammonia  and  ])recipitating  with  acetic  acid. 
It  was  purified  by  treatment  with  dilute  caustic  soda,  in  an 
excess  of  which  it  is  insobible,  acetic  acid,  and  water,  and 
finally  washed  with  alcohol  and  ether,  and  gave  numbers  Off 
atialysis  which  corresponded  to  the  fornnila — 

C(OH):O.N:N.C:(()H)C\ 


-•oH,<( 


N  ;  CO.Ul)  (011)0  :  X-" 


>foH^ 


B   2 
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The  substance  is  a  eolouriug  matter,  and  a  solution  of  its 
soilium  salt  dyes  lunuordanted  cotton  blight  orauge-yellow 
toK-niblv  fast  to  acids.  It  is  decolourised  by  stannous 
chlorides  The  author  also  mentions  that  a  number  of  blue 
conipounds  may  bo  prepared  from  dihydroxyquinoline. 
Their  constitution  has  not  yet  been  determined,  but  they 
are  probably  not  allied  to  indigo,  but  are  supposed  to  be 
metallo-organic  compounds.  He  proposes  to  study  the 
action  of  nitric  acid  on  dihydroxyquinoline,  by  which  a 
nitrodihydroxypyridiue  earlioxylic  acid  is  formed,  and, 
further,'  the  "reduction  of  mono-substituted  nitrobenzoyl- 
malcuiie  ether  is  also  to  be  investigated.  15y  reducing 
benzylnitrobenzoylmalonic  ether,  among  other  substances, 
an  acid  is  obtained  as  a  yellow  tlocculent  precipitate,  which 
melts  at  1-17^     This  ketonic  acid — 

,C-H, 
,C<)-C< 

c.Hy    I  ^«>-^« 

^N  =C.0C,,H3 

is  to  be  converted  into  a  /3-l)enzyIated  quinoliue  derivative. 

— T.  A.  L. 


Th 


liesiiKtlr "  ('oliiiirx.  A.  Miiller-Jacobs.  IJingl. 
I'olyt-  •!■  273,  i:W— 142. 
SoMK  fintlier  parlic\ilars  are  given  regarding  the  colour- 
lalics  and  \'aruishcs  patented  by  the  author  (see  this 
.Tournal,  1887,  138).  The  lakes  are  prepared  by  dissolving 
100  parts  of  pale-coloured  resin  in  a  solution  of  33  parts  of 
soda  crystals  in  1,000  parts  of  water.  The  mixture  is 
boiled  for  an  hour,  after  which  it  is  cooled  down  to  about 
:>0°  C.  by  the  addition  of  1,000  parts  of  cold  water,  and 
then  the"  filtered  solutions  of  such  basic  dyes  as  magenta, 
methyl-violet,  lirilliant  green,  auramiuc,  &c.  are  added. 
The  amount  of  dye  used  depends  on  the  depth  of  shade 
desired,  and  varies  between  5  and  15  per  cent,  on  the 
amount  of  resin.  The  resin-soap  solution  nuist  be  of  the 
rio-ht  temperature  and  degree  of  coneeutration  when  the 
addition  of  dye  is  made,  so  as  to  avoid  the  separation  of 
the  colour-bases  in  the  form  of  resinates.  A  slight  excess 
of  a  dilute  solution  of  a  metallic  salt  is  added ;  in  the  ease 
of  zinc  sidphate,  .55  parts,  dissolved  in  1,000  parts  of  water, 
are  used  for  the  abo\e  quantities  of  resin,  &c.  The  solu- 
tions of  nnignesium  salts  must  be  very  dilute,  since, 
otherwise,  the  lake  becomes  resinous  on  drying. 

The  lakes,  which  are  not  to  be  used  in  the  paste  form, 
are  thoroughly  dried  at  a  temperature  of  40°  to  50°,  or  70° 
in  the  case  of  magnesium  lakes.  The  dried  lakes  are  of  an 
exceedingly  fine  bright  colour.  They  are  not  affected  by 
air  or  mois'ture,  and  boiling  water  fails  to  extract  colouring 
matter.  Weak  alkalis  and  acids  are  also  without  action, 
and  strong  solutions  of  hypochlorites  act  \ery  slowly  on 
them,  provided  that  light  "is  excluded,  but,  in  presence  of 
light,  oxidising  agents  act  rapidly.  Their  solubility  in 
alcohol  depends  upon  the  nature  of  the  eombineil  metallic 
base  ;  magnesium  lakes  dissolve  easily,  calcium  and  barium 
lakes  fairly  easily,  aluminium  and  iron  lakes  only  slightly. 
Benzene,  ether,  chloroform,  light  petroleum,  and  other 
soh-ents  dissohe  them  easily.  Some  of  the  lakes,  those  of 
aluminium  for  instance,  are  decomposed  when  their  solutions 
are  kept  for  a  little  time,  the  metallic  base  separating,  but 
others,  such  as  those  of  zinc  and  calcium,  keep  indefinitely. 
They  resist  light  fairly  well.  Lakes  made  with  brilliant 
green  resist  badly,  but  those  coloured  with  anramine,  methyl- 
violet,  safranine,  chrysoidiue,  and  particularly  rhodamine, 
resist  very  well.  The  colours  bleach  more  easily  when  in 
combination  with  aluminium  and  chromium  than  with  zinc 
and  magnesium. 

The  action  of  light  renders  the  lakes  insoluble  in  benzene, 
liberating  the  colour-base,  which  may  be  extracted  with 
hot  water.  The  solutions  of  the  lakes  form  good  ^  arnishes, 
whose  elasticity  and  power  of  endurance  are  increased  by 
the  addition  of  a  little  india-rubber  or  gutta-percha.  The 
following  is  an  example  of  such  a  varnish  : — 30  parts  of 
magnesium  lake  are  dissolved  in  80  parts  of  benzene  and 
20  parts  of  chloroform,  and  the  solution  obtained  mixed 
with  150  parts  of  a  clear  solution  of  14  per  cent,  of  india- 
rubber  in  chloroform  and  benzene. — E.  B. 


Quercetin    and    its   Derivatives.      J.   Herzig.      Monatsh. 

Chem.  10,  561—567. 
Li7!RERM.v\N  and  Hormann  obtained  from  Persian  berries  a 
glucoside  which  they  considered  to  be  pure  Xanthorhamnin. 
Were  this  the  case,  by  treatment  with  acid  the  glucoside 
should  be  split  uii  into  isod\ilcite  and  rhamnetin,  whereas 
the  author  finds  that  on  decomposing  that  substance  with 
acid,  and  preparing  the  aeetjl  derivatives  of  the  dyes  which 
separate,  there  is  sometimes  considerable  di\ergence  in  the 
properties  and  composition  of  the  latter  from  those  of 
acetylrhamnetiu.  The  composition  of  the  new  acetyl 
derivative  lies  between  that  of  acetybiuereetin  and  acetyl- 
rhamnetiu. Xow  on  saponifying  the  first-mentioned  acetyl 
derivative  it  is  split  up  into  rhaunietin  and  quercetin,  which 
are  readily  separated  by  alcohol,  in  which  the  latter  is  more 
soluble  than  rhamnetin. 

Persian  berries,  therefore,  contain  either  the  glucoside 
of  rhamnetin  or  a  molecular  combination  of  the  glucosides 
of  rhamnetin  and  quercetin,  and  this  would  explain  why 
Schutzenberger  assumed  the  presence  of  two  different 
glucosides  in  Persian  berries  which  he  named  a-  and  ^- 
rhamnin.  The  author  proposes  to  call  the  real  glucoside 
of  rhamnetin  xanthorhamnin,  and  the  double  compound 
rharanin. 

Instead  of  macerating  the  berries  before  extracting  with 
alcohol  it  is  better  to  crush  them  gently  in  a  mortar,  then 
to  tilter  through  a  narrow  wire-gauze  sieve,  which  retains 
the  seed  husks.  These  latter  alone  may  then  be  extracted 
with  alcohol,  which  gi-eatly  simplifies  t'he  operation.  The 
yield  is  equally  good"  as  if  the  entire  beiries  be  taken,  for 
the  glucosides  are  not  contained  in  the  liquid  which  drains 
off.— A.  K. 


PATENTS. 

Improvemenl.'i  iit  the  Miiiwjhrlure  of  AIpha-Naphthol- 
IJisulpho  Acid,  rind  in  the  Prodmlion  of  Colouring 
Matters  therefrom.  H.  H.  Lake,  London.  From  Leon- 
hardt  &  Co.,  Mulheim,  Germany.  Eng.  Pat.  11,318, 
August  18,  1887  (Reprint).  Gd. 
Hitherto  no  disulphonic  acid  of  a-uaphthol  has  been  pre- 
pared in  a  pure  state,  and  the  first  part  of  this  patent 
describes  the  preparation  of  such  an  one.  One  part  of 
a-naphthol  is  heated  with  2—3  parts  of  ordinary  sulphuric 
acid  of  65°— G6°  B.  (ccmtaining about  93  percent.  H.,SOj)  for 
two  hours  to  125° — 130°.  The  new  acid  is  readily  soluble 
in  concentrated  sulpluuie  acid,  and  is  unaltered  by  boiling 
with  dilute  sulphuric  acid  (H„St)4 :  aq.=  1  :  3).  Its  saUs 
are  very  soluble,  and  do  not  crystallise  well.  When  com- 
bined with  diazo-com]iounds,  it  "forms  colouring  matters  of 
orange,  red,  and  violet  shades.  Xitrotis  acid  produces  a 
nitroso-compound,  and  this,  when  nitrated  yields  a  yellow 
dyestuff.  The  preparation  of  this  latter  is  as  follows  :-— 
40  kilos,  of  «-naphthol  are  converted  into  the  disulphonic 
acid  as  described  above,  and  a  slightly  acid  aq\U'OUS  solution 
of  it  or  of  one  of  its  salts  is  tivated  with  sodium  nitrite  so 
lonir  as  nitrons  acid  is  absorbed.  The  nitroso-compound  so 
forined  is  nitrated  by  adding  100  kilos,  of  commercial  nitric 
acid  or  the  corresponding  quantity  of  sulphnrie  acid  and 
sodium  nitrate.  The  conversion  takes  place  at  the  ordinary 
temperature,  or  the  whole  may  be  carefully  raised  to  50°. 
The  yellow  colouring  matter  precipitates,  especially  after 
adding  potassium  carbonate,  when  it  is  filter-pressed  and 
dried.— T.  A.  L. 


A  New    Class    of  JJcriratires   of  Ali:arin-Blnc.     J.  Y. 
Johnson,    Loudon.       From  "  The    Badischc    Anilin    und 
Soda  Fabrik,"  Ijudwigshafen,  Germany.    Eng.  Pat.  14,353, 
October  5,  1888.     8d. 
Bv  the  action  of  sulphuric  acid   or  sulphuric  anb.ydride  on 
alizarin-blue    new  sulistauces  are  produced,  some  of  which 
may   be   employed   as   colouring   matters.     The   following 
names  have  been  given  to  the  products  which  are  succes- 
sively formed   in   this  reaction.      1.  Alizarin-blue  sulphuric 
acid.      2.  Alizarin-blue    sulphonic    acid.      3.  Intermediate 
product.     4.  Alizarin  blue-green.     5.  Alizarin  green. 
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1.  Alitarin-Blue  Sulphuric  Acid. — 10  partK  of  dry  niirt 
t'lncly  povviU'ivil  aliziiriii-bliu'  aio  slowly  iuIiUmI  to  20  purls 
ot"  fuiiiii).;  suipluiric  iit'id  contuiniii;;  2H  pt-r  cent.  SO.,.  '|"1k' 
niixhnv  is  ihoii  a^ilatcd  for  live  hours  at  50  ,  aial  liiially  at 
15  '  for  a  t'lirtlu'r  12  hours.  Tlio  luclt  is  thi-n  pourtMl  into 
water,  tiltoivd  tpiiokly,  pressed,  ami  the  suhstaiKH*  eonverted 
into  its  sodium  salt.  It  decomposes  readily  in  an  neid 
Koliition  into  ulizariii-blue  and  sulphuric  acid  when  heated, 
uiid  cull  be  used  for  ilyeiii;;  wool  with  the  ai<l  of  :\  nuirdant. 

a.  Alizarin- /Ihie  Siilphoiiic  Acid. — Hy  increasinjj  the 
amount  of  sulphuric  acid  nuMitioned  in  the  precedinjj 
example  to  50  parts,  and  niising  the  temperature  to  about 
l:iO^,  this  sulphonic  acici  is  formed.  The  melt  is  poured 
into  water  heated  to  boilinjj,  cooled  to  -lO',  and  the  jirfuluct 
filtered  olT.  It  dissolves  in  alkalis,  aiul  also  in  the  bisul- 
phites of  soda,  potash  and  ammonia,  and  may  he  used 
similarly  to  alixarin-blue  for  dyeing  and  printing;,  giving 
somewhat  greener  shades. 

3.  Inlirmcdialc  Product. — This  substance  is  formed  by 
increasing  the  amount  and  strength  of  the  sulphuric  acid, 
the  tempeniture  being  tinally  raised  to  50'.  Th''  produi-t  is 
fxiremcly  \instable,  and  the  acid  .solutions  when  heated  are 
rapidly  changed  into — 

4.  Aliziirin  JJhic-drccii. — This  product  can  also  be 
obtained  directly  from  ali/arin-blue  by  adding  10  i>arts 
to  100  parts  of  fuming  sulphuric  acid  containing  70  [ur 
cent.  SUj.  'I'wice  the  weight  of  sulphuric  acid  of  s|i.  gr. 
1'84  is  then  added  and  warmed  to  60'.  The  solution  tinns 
red,  and  the  reaction  is  complete  when  a  test  with  water 
gives  a  precipitate  which  dissolves  in  sodium  carbonate  with 
U  blue  colour,  and  forms  a  bright  green  solution  with  eaustie 
soda.  The  bisulphite  compounds  may  be  used  in  cotton 
printing,  and  give  greener  shades  than  alizarin-blue  or  its 
sulphonic  acid. 

5.  Alizarin  Green. — This  is  obtained  by  the  action  of 
sulphuric  acid  of  sp.gr.  1  •  H4  on  the  preceding  compound 
lit  about  130'.  It  is  also  produced  by  the  prolonged  action 
of  sulphuric  acid  on  ali/.arin-blue.  Ten  parts  of  dry 
powdered  alizarin-blue  arc  added  to  100  parts  of  fuming 
sulphuric  acid  containing  70  per  cent.  80^  at  a  low  tem- 
perature. The  mixture  is  then  raised  to  50°  for  about  si.\ 
hours,  when  200  parts  of  sulphuric  acid  of  1 '  H4  sp.  gr.  are 
added,  and  the  temperature  raised  to  125".  After  eight 
ht>urs  the  melt  is  poured  into  water,  heated  to  boiling, 
cooled  to  40',  and  the  precipitate  of  alizarin-green  tillered, 
washed,  and  pressed.  The  substance  forms  tine  bluish- 
grey  needle-shaped  crystals  insoluble  in  cold  water,  slightly 
soluble  in  hot  water,  and  in  alkaline  solutions.  The  salts 
are  insoluble  in  an  excess  of  a  caustic  alkaline  solution. 
The  bisulphite  compounds  are  soluble,  and  may  be  employed 
in  dyeing  and  printing,  giving  fast  shades  considerably 
greener  thun  those  obtained  from  alizarin-blue.— T.  A.  L. 


^ew  or  Improved  Manufacture  of  Azo  Vycstuffs.  H. 
U'illcox,  Loudon.  From  "  Tlu'  Farbenfabriken  vorm.  F. 
Bayer  and  Co.,"  Klherfeld,  Germany.  Kng.  I'at.  14,442, 
October  H,  18S8.     6rf. 

Thk  colouring  matters  described  dye  wool  a  ileep  Mack, 
and  are  produced  by  combining  a-naphtbylaniine  witli  the 
diuzo-eompouuds  of  the  disulphonic  acids  of  aniline, 
toluidiue,  a-  and  8-uaplitliylaminc,  rediuzotising  the  amido- 
azo-compounds  so  formed,  and  enniliining  these'  latter  with 
phenyl-  or  toiyl-o-naphthylamine.  The  following  example 
shows  the  cpiantities  employed.  23 '3  kilos,  of  /i-amido- 
bcnzene  disulphonic  acid  are  diazotised  and  treated  with  a 
hydrochloric  acid  solution  of  20  kilos,  of  a-naphthylamine. 
A  deep  reil  solution  of  the  amido-azo-compouncl  results,  and 
this  is  diazotised  with  10  kilos,  of  sodium  nitrite  in  100  litres 
of  water.  The  diazo-com]iound  separates  out,  is  liltered 
off,  anil  added  to  an  alcoholic  solution  of  35  kilos,  of 
plienyl-a-iia]dithylaiuine.  The  whole  is  allowed  to  stand 
20  hours,  when  the  acid  of  the  dyestuff  is  tillered  olV.  Hy 
dissolving  in  an  alkali  it  is  converted  into  a  salt  which  can 
be  separated  by  salting  out.  The  dyestuU,  as  already 
mentioned,  dyes  wool  directly,  with  the  addition  of  common 
salt,  a  deep  black  shade. — T.  A.  L. 


The  Production  of  a  Yelloiv  Colouring  Matter  from  Car^ 
IhizoI.  .].  Y.  ,lolinson,  Londiui.  From  '•  The  Hadisclie 
Anilin  nndSnda  Falirik,"  l.udwigsliafen,  (icrmanv.  Kn", 
I'at.  14,478,  Oetobir  il,  1S88.     G</. 

TilK  colouring  matter  is  produced  by  combining  one  mole- 
cub'  of  diazotised  diamido-carbazol  with  two  molecules  of 
salicylic  acid.  The  ([uantitics  are  given  as  follows  :  50  kilos, 
of  diamido-carbazol  snliihate  are  mixcil  with  UO  kilos,  of 
hydrochhnie  acid  of  l-IK  sp.  gr.,  1,000  litres  of  water,  and 
1,000  kilos,  of  ice.  This  is  then  diazotised  with  50  kilos,  of 
sodium  nitrite  in  150  litres  of  water,  and  the  whole  is  run 
into  2,000  litres  of  water  containing  47  "5  kilos,  of  salicylic 
acid  and  150  kilos,  of  sodium  hydrate  of  sp.  gr.  1*38.  'I'lie 
mixture  turns  an  intense  red,  and  after  standing  becomes 
yellowish-brown.  It  is  tlieii  boiled,  and  the  dyestuff  pre- 
cipitated by  the  addition  of  salt,  when  a  brown  crystalline 
precipitate  is  obtained.  Hydrochloric  acid  precipitates  the 
acid  from  .solutions  of  its  salts  as  a  dark  bluish-green 
l>rccipitate,  which  dissolves  in  concentrated  sulphuric  acid 
with  a  bright  bluish-imrple  colour.  The  dyestuff  gives 
yellow  .shades  on  umuordantcd  cotton  from  an  alkaline  bath, 
and  dyes  wool  from  a  neutral  or  neid  bath  witli  or  wilhcmt 
the  use  of  mordants. — T.  A.  li. 


The  Production  f nun  Citrtntzol  of  a  A'e/c  Dcrlratirc  to  be 
I'aed  in  the  iManuficturc  (f  Colouring  Matters.  .T.  \'. 
.lobuson,  London.  From  "  The  Hadischc  Aniliu  uud  Soda 
Fabrik,"  Ludwigshafcn,  (Icrmanv.  Kng.  Pat.  14,479, 
( )ctobcr  9,  1888.     Of/. 

Tins  patent  describes  the  formation  of  dinitro-carbazol, 
which  on  reduction  yields  diamido-carbazol.  10  kilos,  of 
carbazol  and  50  kilos,  of  glacial  acetic  acid  are  warmed  to 
about  80"  and  treated  with  13  kilos,  of  nitric  acid  of 
sp.  gr.  1-38,  the  whole  being  thoroughly  agitated.  The 
temperature  is  then  raisnl  and  kept  for  half  an  hour  at 
100^.  On  cooling,  dinilro-carbazol  separates  out  as  a 
yellow  crystalline  powder.  For  obtaining  diamido-carbazol 
any  reducing  agent  may  be  employed,  but  preference  is 
given  to  zinc  dust  in  presence  of  caustic  alkalis.  C5  kilos, 
of  dinitro-carbazol  are  mixed  with  300  litres  of  water  and 
100  kilos,  of  zinc  dust.  The  mixture  is  heated  to  50°, 
aial  250  kilos,  of  .sodium  hydrate  of  sp.  gr.  1'38  are 
gradually  added.  The  temperature  is  then  raised  to  90° 
for  about  eight  hours  until  the  reduction  is  complete,  or 
nearly  so.  1,000  litres  of  water  are  then  added  and 
the  nndissohed  residue,  consisting  of  diamido-carbazol, 
zinc  dust  and  oxide  of  zinc,  is  filtered,  washed  and  treated 
with  500  kilos,  of  hydrochloric  acid  of  I'lG  sp.gr.  This 
forms  a  mixture  of  diamido-carbazol  hydrochloride  and  its 
zinc  chloride  compound,  \vbieb  can  bi-  tiller-pressed.  It 
may  be  further  puritied  by  dissi)I\ing  it  in  1,500  litres  of 
water,  decolourising  the  solution  \\itli  animal  chaicoal  and 
adding  sodium  suli>liate  to  the  tillered  scdution.  This 
precipitates  diamido-carbazol  sulphate  in  crystals  which  is 
almost  iu.soluble  in  pure  water,  but  leadily  soluble  on  the 
addition  of  a  mineral  acid.  On  adding  an  alkali  the  base 
is  precipitated  in  silvery  while  lamiiue  sparingly  soluble  in 
water,  and  not  fusible  at  250°. — T.  A.  L. 


The  Vroduction  of  New  Yellow  Dijestuffs  called  Thlo- 
Jlacines.  G.  Pill,  Sutton.  From  L.  Casella  and  Co., 
Frankfort-on-lhe-Maine,  Germain.  Kng.  Pat.  14,884, 
October  16,  1888.     dd. 

Whkn  p-toluidine  is  healed  with  sulphur  it  yields  bases 
containing  sulphur,  and  these  when  con\erted  into  their 
methyl,  ethyl  or  benzyl  derivatives  give  yellow  colouring 
matters.  The  following  example  illustrates  the  method 
employed  :  24  kilos,  of  the  sulphur  base  fronr;)-toluidine 
are  heated  in  an  autoclave  with  30  kilos,  of  methyl  alcohol 
and  12  kilos,  of  hydrochloric  acid  of  1'16  sp.  gr.  for 
12  hours  to  170'.  The  whole  is  then  boiled  with  water, 
when  part  of  the  product  dissolves,  and  after  filtration  is 
prceipitaled  by  the  adililion  of  salt.  This  forms  a.  basic 
colouring  matter  which  dyes  cotton,  mordanted  with  tannin 
and  taitar-cmetic,  a  briglil  yellow.  It  belongs  to  a  group 
of  colouring  matters   to  which  the   name  'I'bioflavine  T  is 
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gi\eii.  25  kilos,  of  the  product  insoluble  in  water  are 
dissolved  in  70  kilos,  of  sulphuric  acid,  10 — 12  kilos,  of 
sulphuric  acid  containing  60  per  cent.  S( ).,  are  added,  and 
the  whole  raised  to  Hit'.  When  the  sulplionation  is  com- 
plete the  melt  is  poured  into  cold  water  which  precipitates 
the  sulphonic  acid.  This  is  dissolved  in  an  alkali  and 
precipitated  with  salt  and  dried.  The  new  colouring  matter 
belongs  to  the  group  Thioflavine  S,  and  dyes  unmordanted 
cotton  a  bright  yellow  from  an  alkaline  bath.  Dyestuffs 
belonging  to  the  Thiofia\ine  S  group  may  also  be  obtained 
by  alkylating  the  sidphouic  acids  of  the  sulphur  bases 
from  ;)-toluidine, — T.  A.  h. 


The  Huiiufactnre  of  Derivalioes  of  Alharm-green,  suitable 
fnr  Di/eiiKj  and  Printing.  J.  Y.  Johnson,  London. 
I'rom  "  The  liadische  Anilin  und  Soda  Fabrik,"  Lud- 
wigshafeu,  Germanv.  Eng.  Pat.  15,121,  October  20, 
1888.     6d. 

This  is  a  continuation  of  the  Eng.  Pat.  14,S53  of  1888, 
(page  770),  and  describes  the  production  of  alizarin-green 
sulphonic  acid  and  alizarin  indigo  blue  by  the  further 
action  of  fuming  sulphuric  at  a  high  temperature  either  on 
alizarin-green  or  on  alizarin-blue  as  already  described. 

— T.  A.  L. 


Process  for  Production  and  Treatment  of  O^ridisable 
JJericatices  of  Orthonitrvhenzylehloride.  E.  Fischer, 
Stuttgart,  Germany.  Eng.  Pat.  15,179,  October  22, 
1888.  Grf. 
By  treating  o-nitrobenzylchloride  with  ordinary  oxidising 
agents  either  no  reaction  takes  place  or  the  decomposition 
is  carried  too  far,  whereas  when  p-nitrobenzylchloride  is  so 
treated  it  is  converted  into  p-nitrobenzaldehjde.  If,  how- 
ever, the  chlorine  ino-nitrobenzylehloridebe  tirst  substituted 
bv  boiling  with  sodium  acetate  and  alcohol,  the  acetate  so 
formed  vields  on  oxidation  v  -  nitioben/.aldchyde.  This 
product  has  given  the  best  result,  but  in  place  of  sodium 
acetate,  salts  of  benzoic  acid,  oxalic  acid,  formic  acid,  or 
thiosulphurie  acid  may  also  be  employed.  The  following 
quantities  are  given  for  working  the  invention  :  100  parts  of 
o-nltrobeuzylehloride,  60 — 70  parts  of  fused  sodium  acetate, 
and  360  pails  of  alcohol  are  boiled  for  about  80  hours  with 
an  inverted  condenser.  The  sodium  chlori<le  which  separates 
out  is  removed  and  the  spirit  distilled  off,  the  residue  being 
stirred  u]t  \\\i\\  a  small  (jiuiutity  uf  cold  water,  when  o-nitro- 
benzylacetate  is  obtained  as  a  white  crystalline  mass,  readily 
soluble  in  alcohol  and  ether,  less  soluble  in  cold  benzene. 
To  convert  it  into  the  aldehyde,  100  parts  of  the  acetate  are 
boiled  with  250  parts  of  lead  peroxide  paste  containing 
51  '3  per  cent.  PbO.,  and  250  parts  of  water.  After  boiling 
fix  hours  150  parts  of  40  per  cent,  acetic  acid  are  slowly 
added,  and  after  further  boiling  for  several  hours  the  whole 
is  filtered,  when,  on  cooling,  o-uitrobenzaldehj'de  separates 
out,  and  is  puritied  by  known  methods.  Other  oxidising 
agents,  such  as  manganese  peroxide,  potassium  bichromate, 
or  nitric  acid  may  also  be  emploj-ed. — T.  A.  L. 


Improvements  in  the  Production  or  Manufacture  of  Diazo- 
Dyestuffs.  J.Y.Johnson,  London.  From  "  The  Badische 
Anilin  und  Soda  Fabrik,'"  Ludwigshafen,  Germany.  Eng. 
Pat.  15,258,  October  23,  1888.     &d. 

The  colouring  matters  described,  which  may  be  considered 
as  azo-derivatives  of  symmetrical  diphenj'lurea,  are  obtained 
by  the  action  of  phosgene,  thiophosgene,  carbon  bisulphide, 
aldehydes,  ethylenedibromide,  or  the  ethers  of  dibasic  acids, 
such  as  oxalic  acid,  on  jj-araido-azo  compounds,  such  as 
p-amido-azo-benzene-azo-saliej'lic  acid.  These  compounds 
may  be  obtained  bj-  reducing  the  corresponding  nitro-eom- 
pounds,  or  amido-diazo-benzene  (Griess,  Per.  17,  603)  may 
be  combincil  with  salicylic  acid.  It  is  found,  however,  that 
the  best  result  is  obtained  by  starting  with  diazo-acet-anilide 
(Xietzki,  Ber.  17,  343),  according  to  the  following  example: 
15  kilos,  of  finely-powdered  acetyl-p-phenylene-diamine  are 
dissolved  in  45  kilos,  of  32  per  cent,  hydrochloric  acid,  200 
litres  of  water,  and  cooled  by  the  addition  of  200  kilos,  of  ice. 
The  solution  is    diazotised  by  adding  7   kilos,   of   sodium 


nitrite  dissolved  in  21  litres  of  water.  The  diazo-solution 
thus  obtained  is  run  into  300  litres  of  water  containing 
15  kilos,  of  salicylic  acid,  45  kilos,  of  calcined  soda,  and 
150  kilos,  of  ice.  The  crj'stalline  azo-corapound  separates 
after  standing  24  hours,  when  it  is  filtered  and  pressed. 
\Vithout  drying,  it  is  then  heated  with  200  kilos,  of  ordinary 
sulphuric  acid  to  100^  for  four  hours  and  poured  into  water, 
when  the  amido-azo  compound  separates  as  a  fine  brown 
er3'stalline  precipitate,  which  is  filtered  off.  In  order  to 
convert  it  into  the  new  dyestuff  it  is  mixed  in  a  lead-lined 
vessel  with  1,000  litres  of  water  and  700  kilos,  of  ice,  and  is 
converted  into  its  sodium  salt  by  carefully  adding  a  solution 
of  soda  or  soda  lye.  Phosgene  is  then  passed  in  under 
constant  agitation  until  the  solution  is  acid.  The  colouring 
matter,  which  separates  out  as  a  brown  precipitate,  is 
filter  -  pressed,  and  dried  with  sufficient  calcined  soda  at 
100°  to  produce  the  sodium  salt.  This  forms  a  browuish- 
3'ellow  powder,  easily-  soluble  in  water,  and  dyes  unmor- 
danted cotton  yellow  from  au  alkaline  bath. — T.  A.  L. 


The  Preparation  of  Derioatires  (^Nitro  and  Amido)  of 
Alizarin-Mono-Sulpho-Acidt  and  of  Dyestuffs  there- 
from. B.  Willcox,  Loni'.on.  From  "  The  Farbenfabrikeu 
vormals  Friedrich  Bayer  and  Co,"  Elberfeld,  Germany. 
Eng.  Pat.  15,260,  October  23,  1888.     &d. 

This  invention  relates  to  the  production  of  a  monosulphonic 
acid  of  alizarin-blue  by  heating  amido-alizarin  sulphonic 
acid  in  presence  of  nitro-alizarin  sulphonic  acid,  together 
with  glycerol  and  sulphuric  acid.  The  alizarin-mono- 
sulphonic  acids  required  for  making  these  nitro-compounds 
are  obtained  by  decomposing  incomplete  melts  of  flavo-  or 
anthra-purpuriu  with  mineral  acids  and  filtering  the  product 
whilst  hot.  The  soda  salts  of  the  sulphonic  acids,  together 
with  about  12  per  cent,  of  flavo-  or  anthra-purpurin,  are 
salted  out  from  the  filtrate  after  cooling.  In  order  to  purify 
the  alizarin  mouosulphonic  acids  further,  either  the  aqueous 
solution  is  extracted  with  ether  or  the  dry  mixture,  after 
the  salting  out,  is  extracted  with  alcohol.  The  further 
treatment  is  then  as  follows: — 50  kilos,  of  dry  alizarin 
monosulphonic  aci<l  are  dissolved  In  100  litres  of  water, 
200  kilos,  of  glacial  acetic  acid  are  added,  and  the  mixture 
cooled  to  40^  when  25  kilos,  of  sodium  nitrite  are  added. 
The  reaction  is  complete  when  a  test  gives  a  brownish-red 
]irecipitate  on  the  addition  of  an  excess  of  soda  lye.  The 
whole  is  then  poured  into  water  and  precipitated  by  salting 
out  the  3'ellowish-red  nitro-eompound.  It  is  purified  by 
dissolving  in  hot  water,  and  adding  an  excess  of  soda  lye. 
On  cooling,  the  neutral  salt  of  the  nitro-compound  separates 
as  a  dark-coloured  crystalline  precipitate.  The  substance 
is  reduced  by  dissolving  10  kilos,  of  it  in  50  litres  of  water, 
and  an  equal  weight  of  fuming  hydrochloric  acid,  raising 
the  solution  to  the  boil,  and  adding  20  kilos,  of  stannous 
chloride.  The  reduction  is  complete  when  a  test  dissolves 
in  an  alkali  with  a  blue  colour.  The  amidosulphonic  acid 
is  precipitated  from  an  alkaline  solution  as  a  brownish- 
yellow  crystalline  precipitate,  slightly  soluble  in  water  and 
insoluble  in  dilute  acids.  For  converting  it  into  alizarin- 
blue  monosiUphouic  acid,  20  kilos,  of  the  amidosulphonic 
acid  are  mixed  with  10  kilos,  of  the  nitro-compound  above 
described,  30  kilos,  of  glycerol,  and  150  kilos,  of  66  per 
cent,  sulphuric  acid,  and  heated  to  130°,  until  a  test  dissolves 
in  alkali  with  a  pure  green  colour.  The  melt  is  then  poured 
into  water,  filtered  and  purified  by  conversion  into  its 
sodium  salt.  It  may  be  employed  directly  for  cotton 
printing,  or  converted  into  the  bisulphite  compound  by 
heating  to  50°  a  mixture  of  10  parts  of  a  20  per  cent,  paste 
of  the  acid  with  10  parts  of  water  and  6  parts  of  sodium 
bisulphite  of  30 '  B.  The  solution  obtained  is  diluted  with 
water,  and  the  bisulphite  compound  precipitated  by  the 
addition  of  salt. — T.  A.  L. 
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V.-TEXTILES :  COTTON,  WOOL,  SILK.  Etc. 

I'ATK.XTS. 

Improremenis  in  the  '/'rcnlmiiil  nf  Uhen,  Unmie,  and  oilier 
Grasses,  ami  in  .I/i/kiik^iiv  llirnfur.  H.  H.  l)ot_v, 
Lomloii.  Kii';.  I'lil.  11,701,  .\.iif.'nsl  11,  18HH.  «(/. 
This  iuvviilion  ivlatt\<  to  ii  nu'tluxl  of  "  retting  "  rliuii,  flax, 
&c.  It  consists  in  exposiu';  tlic  niali'iial  to  an  aeid  ftr- 
uu'ntatiuii  Imth,  obtained  hy  dissolvini;  hrown  suffar, 
molassi's,  or  lano  juii-u  in  water,  for  tlirtf  or  four  davs  at  a 
It-mpeniture  of  about  100°  V. 

The  speeitication  is  accompanied  by  descriplivc  drawinj^s 
of  the  necessary  apparatus. — E.  J.  B. 


Process  and  Apparatus  for  Treatment  of  Textile  Plants. 

\..    de    Kion,    Courtrai,    Uelgiuni.      Kng.    Pat.    14,100, 

October  1,  I88S.     6d. 
The  inventor  claims  "the  method  of  treating  textile  phints 
.so  as  to  clear  their   tihivs,  by  drying  the   stems  anil   |)assing 
them  between   an  upper   and   lower  set   of  rollers   having 
projecting  blades." — K.  J.  IJ. 


Jmproeements  in  Apparatus  for  Cleansing  M'ool  and  like 
Materials.  I.  Singer  and  M.  W.  Judell,  Ijondon.  Kng. 
Pat.  14,247,  October  3,  1888.  Hd. 
Thk  i>reseiit  invention  relates  to  certain  ini])r()venients  in  the 
system  of  cleansing  wool  described  in  Kng.  I'at.  2,532  of  1888. 
The  impntvi-nu-nts  consist  of  (1)  an  automatic  apparatus 
for  discharging  either  water  or  bisulphide  of  carbon  ;  (2)  an 
arrangement  for  <irying  the  washed  wool  (see  this  Journal, 
1889,28);  anil  (;i)  loan  apparatus  for  drying  the  sludge 
which  falls  to  the  bottom  of  the  solvent  cells.  The  sludge  is 
fed  into  one  end  of  a  cylinder  surrounded  with  steam,  and 
is  carried  forward  to  the  other  end,  where  it  is  discharged 
by  a  worm,  the  axis  of  which  is  hollow  and  heated  with 
steam. — K.  J.  U. 


VL- 


-DYEING,  CALICO  PRINTING,  PAPER 
STAINING.  AND  BLEACHING. 


PATENTS. 


Improvements  in  Apparatus  for  Dyeing  and  similailg 
Treating  Textile  and  Filnvus  Materials  in  all  .Stages  of 
Preparation.  \V.  E.  Keys,  Manchester.  From  C.  Vander- 
meirssche,  Paris,  France.  Eng.  Pat.  13,175,  September  12, 
1888.     8(f. 

This  apparatus  consists  of  a  dycbeck  containing  a  drum  or 
hollow  cylinder  furnished  with  two  shafts  which  rotate  in 
stuffing  boxes  in  the  sides  of  the  trough.  One  shaft  is  solid 
and  connected  up  with  any  suitable  arrangement  for  driving. 
The  other  shaft  is  hollow  and  connected  by  a  pipe  with  the 
bottom  of  the  dye  vat.  On  the  surface  of  the  hollow  drum 
and  opening  into  it  are  a  seiies  of  tubular  seats  upon  which 
arc  screwed  moveable  vessels  containing  the  material  to  be 
dyed  or  other^vise  treated.  The  vessels  are  perforated  at 
the  bottom  and  are  supplied  with  covers  which  are  also 
perforated,  the  co\ers  likewise  being  provided  with  a  screw- 
thread,  so  that  these  dye-vessels  may  be  turned  and  screwed 
on  to  the  hollow  cylinder  in  a  reversed  position.  The  dye- 
vessels  participate  in  the  rotary  motion  of  the  drum  and 
jjlunge  successively  into  the  bath  on  one  side  and  emerge 
by  degrees  from  the  other  side  in  a  continuous  circular 
direction.  By  means  of  a  pump  tlie  dye-liquor  is  also  draw  u 
from  the  bottom  of  the  vessel  and  forced  into  the  hollow 
drum  and  through  the  material  in  the  dye-vessels.  The 
primary  circulation  thus  established  is  combined  with  the 
progressive  emergence  of  the  vessels  from  the  bath,  and  the 
cODseqiient  reverse  pressure  of  the  liquid  above  the  level  of 


the  bath  onuses  it  to  spread  in  a  radial  direction  and  so 

ensures  level  dyeing,  .\ftcr  the  operation  is  half  through 
each  of  the  dye-vessels  is  unscrewed  and  inverted,  so  tliat 
I'm"  the  rest  of  the  operation  the  liquor  passes  through  the 
ilyeslufT  in  a  diredion  the  reverse  of  that  wliiuh  it  has 
followed  in  the  e(»rlicr  part  of  the  treatment. — \V.  E.  K. 


Machinery  or  Apparatus  for  Scouring  and  Washing  Skins 
and  Wool  and  Analogous  Materials.  T.  Bums,  Edin- 
burgh.    Eng.  Pat.  2311,  February  9,  1889.     Hd. 

This  invention  relates  to  machinery  for  facilitating  the 
scouring  and  washing  of  skins,  \\-ool,  and  similar  materials. 
.\  large  ttblong  trough  having  water  tlowing  through  it 
has  working  in  it  in  different  positions  a  inimber  of  pairs  of 
wooden  rollers,  or  squeezers,  co\'ered  with  some  yielding 
material.  The  rollers  being  cajiable  of  adjustment  any 
desired  jjressure  can  be  applied  on  the  skins.  The  skins  to 
be  operated  upon  are  carried  on  an  endless  band  between 
the  squeezers,  and  are  kept  in  position  by  an  arrangement 
of  endless  ropes,  or  the  feeding  may  be  effected  I)y  a  number 
of  small  rollers  mounted  in  the  spai-es  between  the  squeezers, 
The  whole  series  of  squeezers,  band  or  rollers,  can  be 
actuated  in  any  suitable  manner. — E.  S. 


Improvements  in  Produciiig  Parti-Coloured  Prints  or 
Impressions,  and  in  Apparatus  therefor.  \\'.  P.  Thomp- 
.son,  Liverpool.  From  1*.  .1.  llaase,  Mayeiice,  Germany. 
Eng.  Pat.  44j6,  March  14,  1889.     6d. 

Thk  object  of  this  invention  is  to  produce  in  a  single 
impression  and  with  one  and  the  same  block  a  parti-coloured 
print.  To  effect  this,  one  portion  of  the  block  is  cut  from  a 
porous  substance  (as  wood,  pumice  stone,  or  preferably  the 
root  of  the  nut  tree  or  rattan).  The  nature  of  the  colours 
employed  for  the  porous  part  must  differ  from  the  rest  of 
the  block  ;  that  is,  if  the  latter  be  supplied  with  ordinary 
black  printing  ink  or  other  oily  substance  the  former  must 
be  supplied  with  water-colours,  or  vice  versa,  so  that  they 
will  not  run  into  each  other.  The  blocks  are  tixed  in  pans 
in  which  the  colour  suitably  diluted  is  placed,  and  different 
colours  in  the  pans  may  be  kept  separate  by  suitable 
divisions.  The  blocks  are  siu'rounded  and  held  iu  position 
by  a  small  rim  which  takes  up  the  black  colour  from  the 
ink  roller  and  thus  marks  a  black  border  round  the  type  or 
picture  ;  the  coloured  ink  in  the  pan  is  sucked  up  by  capillary 
attraction  through  the  [jores  of  the  material  of  which  the 
block  is  made,  and  forms  on  its  surface  a  layer  of  water  or 
oil  colour  which  yields  the  desired  impressiou.^W.  E.  K. 


Improvements  in  or  Relating  to  Machinerij  or  Apparatus 
for  Scouring  and  Washing  Skinsand  Wool  and  Analogous 
Materials.  T.  Burns,  Edinburgh.  Eng.  Pat,  11,133, 
July  10,  1889.     6d. 

Thk  improvements  refer  to  the  apparatus  described  above  iu 
Eng.  Pat.  2311.  Here  the  rollers  are  placed  at  one  end  of 
the  trough,  either  directly  or  attached  to  it  by  brackets  bolted 
on.  The  rollers  are  dissimilar,  one  being  spurred  or  grooved 
along  its  length,  and  about  12  inches  in  diameter,  two  others 
being  similar  but  smaller,  and  the  remainder  plain.  The  skins 
being  lifted  from  the  trough  and  placed  on  the  large  roller, 
the  spurs  tend  to  pull  them  on  to  the  other  rollers,  from 
which  they  fall  on  to  an  endless  baud  which  conveys  them 
to  the  washing  machinery.  In  cases  where  sheepskins 
which  have  been  treated  with  lime  or  other  substances  on 
their  flesh  side  arc  to  be  washed,  another  spurred  roller 
working  in  the  opposite  direction  is  placed  across  the  trough 
in  front  of  the  entering  rollers,  and  scrapes  the  lime  off 
while  the  skin  is  passing  over  it. — E.  S. 
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VII.-ACIDS,  ALKALIS,  AND  SALTS. 


Lead  needed  for  Vitriol-Chambers.     F.  Botlc 
anpew.  Chem.  1889,  357. 


Zeits.  f. 


In  the  case  of  three  ^•itl■iol  works  of  the  author's  design, 
the  lead  used  was  distributed  as  showu  by  the  appended 
table:  — 


1 

A.      1      B. 

c. 

Capacity  of  chambers Cub.  in. 

5,800 
238-0 

4,550 
160-0 

2,265 
96-2 

This  was  disposed  thus  :— 
{a)  Chambers  aud  tubes Per  cent. 

ib\  Towers 

78-3 
WO 
7-7 

82-3 

11-2 

G-6 

73-2 
IC' 

A. 

B. 

C. 

(a)  Chambers 

1-40 
0-25 
0-14 

1-37 
019 
0-13 

1-33 
0-29 

(v)  Remamins 

Ijlant 

0-18 

Total . . 

1-79 

1-69 

1-80 

With  regard  to  the  item  C  (6)  it  must  be  mentioned  that 
this  includes  some  lead  pans  heated  by  the  waste  furnace 
heat,  and  so  situated  before  the  Glover  tower ;  on  tlie  other 
hand  such  pans  as  were  heated  by  steam  or  directly  by  coal 
are  omitted. 

Strict  comparison  is  not  possible  between  these  three  sets 
of  figures  as  the  design  was  not  identical  for  all ;  such 
differences  largely  depend  on  the  view  taken  by  the  manu- 
facturer in  erecting  them  according  to  whether  an  apparatus 
of  low  first  cost  is  aimed  at,  or  one  in  which  stoppage  for 
repairs  maybe  avoided — objects  mutually  contradictory.  The 
author  is  of  opinion  that  with  care  the  ratio  of  the  quantity 
of  lead  necessary  for  the  cliambers  to  that  calculated  from 
their  actual  dimensious  may  be  brought  as  low  as  1-25  to  1. 
By  the  collection  of  such  data  as  these  aud  their  systematic 
study,  it  will  become  possible  by  simple  means  to  arrive  at  a 
fairlv  accurate  estimate  of  the  quantity  of  lead  needed  for 
chambers  of  any  gi\en  design. — B.  B. 


The  Oxides  of  Manganese  obtained  in  the  Wet  Way. 
A.  Gorgeu.     Bulk  Soc.  Chim.  [3]  1,  605—612. 

When  caustic  potash  or  soda,  free  from  carbonate,  is  added 
to  an  excess  of  a  solution  of  a  manganese  salt,  and  the 
resulting  manganous  hydrate  is  agitated  in  contact  with  air 
for  a  fortnight,  an  amorphous  hydrated  superoxide  is  formed 
having  the  composition  Mn02.2  MnO,  and  which  appears 
to  be  a  dctiuite  compound  of  the  protoxide  of  manganese 
and  manganous  acid.  Ammonia  produces  the  same  com- 
pound, and  if  the  oxidation  be  carried  out  on  the  water- 
bath  the  composition  of  the  product  is  the  same.  In  an 
atmosphere  of  oxygen  the  oxidation  is  effected  three  times 
more  rapidlj',  aud  the  hydrated  superoxide,  which  is  brown 
and  amorphous,  contains  a  little  more  oxygen  than  is  required 
by  the  above  formula'.  If  an  excess  of  alkali  be  employed 
the  hydrate  oxidises  more  rapidly  and  more  completely  ;  in 
presence  of  an  excess  of  baryta  water,  a  product  containing 
from  50 — 93  per  cent,  of  MnO;  results. 


Neutral  aqueous  solutions  of  manganous  salts  when 
allowed  to  stand  exposed  to  the  air  become  turbid  aud 
deposit  a  superoxide  of  a  brown  coloin-  and  containing 
varying  amounts  of  water  of  hj-dration.  This  decomposition 
takes  place  slowly  in  the  dark,  more  rapidly  in  diffused 
light,  and  very  quickly  in  sunlight.  The  more  dilute  the 
solution  is  and  the  weaker  the  acid  with  which  the  man- 
ganese is  combined,  the  more  rapidly  does  the  oxide 
separate.  The  chloride  and  acetate  of  manganese  deposit 
an  oxide  MnO;.  JInO,  the  nitrate  an  oxide  3  MnOo.S  MnO, 
both  of  them  containing  varying  amounts  of  water.  Aqueous 
solutions  of  the  chloride,  bromide,  iodide,  sulphate  or 
nitrate  of  manganese  are  not  decomposed  by  boiling,  but 
a  solution  of  the  acetate  is,  and  a  brown  amorphous  hydrate, 
MuOo .  2  Mn(J  +  xH»0  is  precipitated. 

A  solution  of  iodine  in  potassium  iodide  has  no  action 
upon  the  above  salts  of  manganese  even  after  being  in 
contact  for  six  mouths.  Chlorine  water  added  to  manganous 
lij'drate  suspended  in  water,  oxidises  it  partially  to  a  hydrate, 
which  when  dried  at  120^  has  the  composition  iln02.2  MuO. 
(The  unaltered  manganous  hydrate  was  separated  by 
dissolving  in  ammonium  chloride.)  ^Manganous  acetate 
is  decomposed  by  a  enrrent  of  chlorine,  and  manganites 
ha^'ing  the  approximate  compositions  3  (Mn<_).,).MnO  aud 
5  (iln( ),:.)  .^InO  result.  Manganous  carbonate  is  slowly 
acted  upon  by  chlorine  water,  carbon  dioxide  being  libe- 
rated and  a  nutuganite,  MnOo.MnO,  formed;  by  the 
further  action  of  chlorine  a  jiroduct  having  the  composition 
4  (MuO.,). MnO,  or  5  (MnO.,).MnO,  resuhs.  The  mother- 
liquor  at  this  stage  is  neutral  and  the  whole  of  the  chlorine 
is  combined  as  manganous  chloride,  but  if  the  addition  of 
chlorine  water  be  now  continued,  free  hydrochloric  acid  is 
formed  and  the  liberated  oxygen  slowlj-  transforms  the 
manganite  into  manganese  dioxide.  Bromine  acts  similarly 
to  chlorine  but  more  slowly  (this  Journal,  1889,  541). 

— C.  A.  K. 


Composition  of  liounmnian  Rock  Salt.     Istrati.     Bull.  Soc. 

Chim.  [3]  2,  -1—8. 
The  deposits  of  rock  salt  found  in  Roumania  on  the  south 
side  of  the  Carpatliian  Jlountains  occur  in  eocene  and 
miocene  strata,  generally  at  a  depth  of  33  to  83  feet 
below  the  surface  aud  in  a  few  districts  as  an  efflorescence 
on  the  soil.  There  are  five  mines,  four  of  which  belong  to 
the  State.  These  last  ]noduced  65,395,204  kilos,  of  salt 
in  1878,  and  84,17C,GUO  kilos,  in  1888,  of  which  more  than 
a  quarter  is  exported  at  42 — 45  fr.  per  kilo,  to  Bulgaria, 
Servia  aud  Russia.  The  deposits,  which  are  of  a  very 
uniform  nature  even  to  a  depth  of  1,300  feet,  consist  of 
white  and  grey  salt ;  coloured  \'arieties  are  very  rare.  In 
many  eases  petroleum  is  found  near  the  rock  salt  deposits, 
and  some  varieties  of  the  salt  of  third  quality  liave  a 
distinct  smell  of  petroleum  which  is  removed  by  puheris- 
ing  and  subsequent  warming  t.')  50° — 60"  C.  The  salt  is 
very  pure.  It  contains  from  99- 161  per  cent,  to  99-924  per 
cent,  of  sodium  chloride,  only  in  three  out  of  13  samples 
analysed  is  there  less  than  99  per  cent.,  and  in  these  cases 
the  "figures  are  98-052,  98-663,  and  98-689  per  cent. 
Potassium  salts  are  absent ;  five  of  the  13  samples  con- 
tain sodium  sulphate  varying  from  0-006 — 0- 174  per  cent. ; 
the  sulphate  of  calcium  varies  from  0- 101  to  0-903  per  cent., 
the  water  from  0-024  to  0'304  per  cent.,  and  the  insoluble 
residue  (argillaceous  matter,  calcium  carbonate,  and  car- 
bonate of  iron)  from  0-034  to  0-764  per  cent.  The  salt 
is  rich  in  gas  and  contains  from  11-36  to  29*84  cc.  of 
gas  per  kilo.,  in  one  case  (purest  salt  from  Slanik  mine) 
reaching  117-23  cc.  This  gas  consists  of  about  25  per  cent, 
of  unsaturated  hydrocarbons,  20  per  cent,  of  free  oxj'gen. 
There  is  no  carbon  dioxide.  It  is  suftieiently  abundant  to 
give  rise  to  small  explosions  at  times. — C.  A.  K. 


Suggestions  for  Improvements  in  the  Manufacture  of 
Sulphuric  Acid.  G.  Lunge.  Zeits.  f.  angew.  Chem. 
1889,  38.5—390. 

Thi!  recent  researches  of  Schertel  and  Sorel  (this  Journal, 
1889  283)  ha-,  e  sufiiciently  shown  the  advantage  of  a  multi- 
plication of  solid  sui-faces  within  the  reaction  chamber.    Sorel 
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has  shown  thni  t)iv  cooling  of  these  siirfuces  is  mi  udditioniil 
factor  of  );rcat  iiii|i<>rlaiu'e.  The  iiitroiliietion  of  Icail  phitis 
into  the  chaiiiliiT,  iis  |in))iOM'<l  l>v  Thyss,  ap|»'iirs  to  liave 
faih'd  in  |>ii>(lii>'iii<;  the  expoeleil  lesnll,  ami,  in  aiiilition,  llie 
exposniv  iil"  tlie  metal  to  tlie  puses  ^\ithoul  eoniiiiij  has 
been  fonnil  to  lie  ntteiuieil  with  iii)>i<l  disintepatiuii.  The 
author  |iroposes,  us  a  pnictieal  suliitioii  of  the  pnihlem, 
the  conslriieiioM  of  snch  jilates  of  u  resisliint  mateilul,  and 
as  the  cooliiif;  agent,  the  evaporation  from  tluin  of  the 
water  retpiired  in  the  reaction.  The  arranj^enient  of  a 
column  of  perftmited  jmreelain  plait's  jnitentetl  by  himself 
in  conjunction  with  llitrstmanu,  he  now  shows  to  fultil  all 
the  necessary  conditions  of  maxinnim  contact  of  pis  and 
vapour,  with  the  means  of  sccnriiijj  the  nplimitm  of 
temperature  and  condensation.  The  construction  of  the 
"  Platteuthunu  "  is  shown  iu  the  onnexed  fignrc. 


The  chamhcr  is  lead-lined,  and  each  plate  is  separately 
supported.  The  entrance  and  exit  of  gases  at  y  and  h 
and  the  intro<lnction  of  liquid  from  the  reservoir/,  through 
d,  need  no  particular  description.  The  efficiency  of  a  tower 
of  this  fonn  would  prolialily  be  fen  times  that  of  a  coke 
tower  of  i-.pial  capaeity  and  entirely  free  from  tbc>  objection 
of  a  prejudicial  chemical  action  on  \hv  nitrous  gases 
(Chem.  Ind.  1K85,  2).  The  working  advantages  ol  the 
coustniction  are  obvious.  The  effect  of  the  tower  iu 
concentrating    the    reaction    area    will     be    to     raise     the 


temperature  presumably  much  above  the  optimum.  To 
nniintain  the  nptimiim,  and  at  the  .same  time  take  advantage 
of  the  heal  evolved,  the  plates  will  be  "irrigated"  with 
water  or  dilute  acid  in  suitable  ([uantity.  It  is  priibalilc 
that  all  thi'  water  ni'cessai'y  for  the  reaction  eoulil  in  Ibis 
plan  be  introduced  as  such  and  witluiut  subilivisiiin  or 
vaporisation.  The  system  is  likewi.sc  theoretically  adapted 
to  pronu)te  the  efficiency  and  economy  of  the  action  of 
the  nitrous  gases,  as  regards  the  non-formation  of  nitrous 
oxide  antl  the  ])roduction  of  a  nitrogen  free  chamber  acid. 

The  probability  of  a  considerable  reduction  of  the  re- 
action urea  has  long  been  fort'shadowed  in  the  statistics 
of  the  working  of  the  Ciktver  t(MVers.  The  ])ereentage 
i'onversion  of  sulphur  in  these  towers  may  be  taken  at 
y — IG,  anil  the  reaction  is  eifected  therefore  in  ,'-  of  the 
volume  ))rovided  in  the  chandlers.  With  regard  to  the 
heat  of  reaction  available  for  water  evaporation,  it  may 
easily  he  calculated  that  the  formali<ni  of  1)8  p.arts  of  mono- 
hydrate,  at  the  concentration  of  chandler  acid,  liberates 
the  heat  necessary  for  the  evaporation,  of  100  parts  water 
at  100°  C  This  proportion  of  Hater  would  be  some 
2'\  per  cent,  in  excess  of  the  requirenn-nts  of  the  process, 
but  taking  into  accoiuit  tlu'  losses  due  to  radiation,  &c., 
tliere  appears  to  be  the  promise  of  a  nearly  self-eontaiiud 
equilibrium. 

In  regard  to  the  practical  steps  necessary  to  test  this 
system,  it  would  be  expedient  in  the  first  instance  to 
iiitidduce  a  "  Plattenthunn "  betwccu  two  chambers,  tlu; 
steam  evaporated  being  used  up  in  the  second  cluunbi-r. 
Tlu'  ideal  disposition,  howe\'er,  wouhl  probably  be  the 
following:  After  the  Glover  tower  a  small  elianiber  Kj  by 
IG  by  40  feet ;  one  or  more  plattentluums  (:i  feet  diameter 
with  23 — 40  plates  recjuiring  a  heigbt  of  13 — 20  feet)  ;  a 
second  chamber  aud  tower ;  an  end  chamber  for  <lrying 
the  gases,  and  lastly  a  Gay  laissao  tower,  to  which  function 
the  plattenthurm  is  well  adapted. 

In  conclusion  the  author  records  his  opinion  that  the 
early  .stages  of  the  reaction  are  best  carried  out  in  a  small 
lead  chamber ;  the  point  when  the  reaetion-cur^e  begins 
to  llatten  being  that  at  whicli  the  plalteuthin-m  will  be 
found  to  be  the  efl'ective  substitute,  and  that  at  which, 
therefore,  in  the  future  it  will  come  to  be  inserted.  By  the 
flattening  of  the  curve  representing  the  reaction,  of  course, 
the  slackening  of  that  reaction  is  indicated. — C  F.  C. 


On  llir  Inlfi-Diffiisioii  of  Acids  and  liases.     3.  Stefan. 
Mouatsh.  Chem.  10,  201—219. 

An  account  of  experiments  made  to  ascertain  the  rate  of 
diffusion  between  acids  and  bases  in  aqueous  solution.  The 
ap]taratus  consisted  of  two  similar  tbiek-walled  glass  tubes, 
each  12  em.  in  length,  7  mm.  inside  diameter,  and  2;s  nun. 
outside  diameter,  and  closed  at  one  end  with  a  cemented 
glass  plate,  the  other  end  being  groiuid  smooth.  After 
being  fflled  with  the  solutions,  the  tubes  are  placed  vertically 
in  a  stand,  the  open  ends  brought  together  and  glided  into 
position  so  that  the  surfaces  of  the  cobunns  of  liquid  are 
in  contact.  A  millimetre  scale  is  etched  on  each  tube. 
Hydrochloric  acid  and  ammonia  were  the  typical  acid  and 
base  chosen  for  experiment,  but  the  diffusion  eoeflieients 
of  other  acids  and  bases  were  also  determined.  \'arious 
strengths  of  solution  were  used,  but  considerable  dilution 
was  favourable  to  uniform  results,  and  it  was  always 
necessary  to  ha\  e  the  denser  solution  in  the  lower  tube,  to 
avoid  interference  by  the  action  of  gra\  ity.  The  solutions 
were  coloured  with  litmus  and  the  progress  of  the  sharp 
boundary  between  the  blue  aiul  reil  served  to  mark  the  rate 
of  diffusion,  or  rather  the  extension  of  volume  of  tht;  stronger 
solution,  for  when  the  aeiil  was  in  excess  the  red  (dolour 
extended  upwards,  and  when  ammonia  was  in  excess  the 
blue  travelled  downwards.  When  one  molecule  of  liydio- 
chloric  acid  was  opposed  to  1  ■  8  moU'Cule  of  annuonia,  the 
line  of  demarcation  between  the  red  and  blue  remained  in 
one  position,  the  diffusion  of  acid  and  base  being  equal. 
When  a  normal  solution  of  hyflrncblorie  acid  (:JG".')  grms. 
IICI  per  litre)  was  (qjpctsed  to  a  one-sixtei.nth  normal  sciluliou 
of  annuonia,  the  red  colour  marking  the  acid  territory  rose  in 
one  hour  8  2,  in  four  hours  16" 5,  in  nine  hours  24-5  mm. 
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With  the  same  strengrth  of  acid  hut  a  one-fourth  normal 
soUition  of  ammonia,  the  growth  of  the  acid  sohitinn  in  the 
same  [leriods  was  o'O,  9-9,  and  14-7  mm.  When  both 
sohitions  were  of  normal  streng^th  the  increase  was  only  1'2, 
2-3,  and  3-5  mm.  in  the  same  times.  The  rate  of  increase 
is  thus  always  proportional  to  the  square  root  of  the  time 
reckoned  from  the  commencement  of  the  process,  and  is  less 
as  the  relative  strengths  of  the  solutions  approach  a  certain 
ratio  which  in  the  present  case  is  1  to  1  •  8.  The  chemical 
attraction  of  the  acid  and  base  exercise  no  influence  on  the 
rate  of  diffusion.  For  simplicity  the  diffusion  is  spoken  of 
as  taking  jilace  only  iu  one  direction,  the  inter-diffusion 
which  is  constantly  iu  full  operation  being  left  out  of 
account ;  Init  the  whole  of  the  conditions  are  considered  with 
the  aid  of  mathematics  in  a  further  part  of  the  paper 
which  should  be  consulted  for  further  particulars.  Reference 
is  made  to  the  work  of  L.  Cliabry  and  of  J.  Coleman 
in  similar  directions. — G.  H.  K. 


PATENTS. 

Mumifactui-e      of     Chlorine      and      Hydrochloric     Acid. 

D.  Gamble,  St.   Helens.      Eng.  Pat.   11,581,  August   H, 

1888.  8(i. 
The  specification  describes  a  process  and  an  apparatus  for 
the  production  of  chlorine  and  hydi'ocUoric  acid  from  the 
mixture  of  chloride  and  oxide  of  magnesium  as  formed  in 
the  Weldon-Pechiney  process.  This  mixture  is  to  be  heated 
in  a  revolving  furnace  in  the  presence  of  a  current  of  highly 
heated  air,  and  tlie  resulting  gases  are  led  off  to  be  treated 
in  the  usual  vi&y  for  the  separation  of  chlorine  and  hydro- 
chloric acid.  According  to  one  method  the  solid  substance 
is  tilled  into  a  revolving  furnace  and  subjected  to  a  pre- 
liminary diving.  The  hydrochloric  acid  is  given  off  chiefly 
during  the  drying,  and  the  gases  are  treated  for  its  recovery 
on  their  escape  from  the  furnace.  The  substance  when  dry- 
is  subjected  to  the  action  of  air  at  a  higher  temperatm'e  such 
as  is  obtained  by  a  Siemens  or  Cowper  stove,  and  this 
operation  is  continued  until  the  evolution  of  chlorine  has 
ceased.  Another  arrangement  is  illustrated  in  the  accom- 
panying sketches.     There  are  two  revolving  furnaces,  A  and 


Fiff.  1. 
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B,  both  of  wliich  are  supported  and  driven  iu  the  usual 
manuer.  The  material  is  first  charged  into  the  drying 
cylinder  B,  and  theu  it  is  transferred  by  gravity  into  the 
heating  cylinder  A.  This  heating  cylinder  is  divided  by  an 
annular  trans\erse  jiartition  J,  and  the  two  divisions  thus 
formed  are  charged  alternately'.  The  hot  air  first  goes  into 
the  division  which  has  been  charged  the  longest  and  then 
into  the  other  one ;  it  afterwards  passes  through  the  drying 


furnace  when  its  temperature  has  been  reduced.  In  the 
accompanying  figures  there  is  shown  a  sj-stem  of  pipes,  H,  G, 
by  means  of  which  the  liot  air  is  distributed.  By  means  of 
the  valves  H  the  air  may  be  caused  to  enter  at  either  end 
of  A  and  to  pass  thence  to  the  cylinder  B.  The  baffle 
plates  E  are  placed  opposite  the  openings  of  the  pipes  G,  iu 
order  to  diffuse  the  air  throughout  the  cylinders.  The  dis- 
charging holes  CC  are  arranged  to  come  opposite  the  holes 


I'iff.  2. 
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tmnsfciTtMl  from  B  to  A.  Openings  nre  also  provided  in  the 
ends  of  the  cvlindi-r  B  to  fiicilitnto  the  dischmjii'.  Aiiotlirr 
npininittis  is  ulso  dosorihed  in  the  speciticution.  It  consists 
cssentiidlv  of  a  revolvin;;  funuiee  -iO  ft.  loiij:  h\  (i  ft,  in 
diumeti-r.  and  linud  \^ith  tire-brieks.  Tlie  material  is  fed  in 
Bt  4)ne  end  ami  diseharjred  from  tlie  otlier,  the  longitudinal 
motion  1)einjif  ohtained  hy  means  of  ii  helical  line  of  tire- 
lirieks  projeetinj;  from  the  interind  surfuee  of  the  fin'naee. 
Chtinis :  (1)  The  improvement  in  the  maimfaetiire  of 
chlorine  and  of  hvilroeldorio  ueid  ivspeeti\el_v,  whieli 
consists  in  treating;  a  mixtniv  of  chloride  (>f  nm^u-siiim  and 
oxide  of  nui<;nesittm  by  heated  air  or  hy  heated  air  and 
steam  in  a  revolvin;j  farnaei-  or  a  series  of  revoh'in;;  furnaeis 
snbstaiitially  as  described  ;  (2)  In  the  treatment  of  a  mix- 
ture of  chloride  and  oxide  of  ma«;nesium  for  the  pm'post-s 
describetl,  the  application  of  one  or  more  ivvolvin«i  furnaces 
lilted  with  a  helical  line  of  breakers  ;  (:i)  In  the  treatment 
of  a  mixture  of  chloride  and  oxide  of  magnesium  for  the 
piir|M>ses  described,  the  application  of  a  series  of  rev(ilvin«x 
furnaces  with  or  without  \ertical,  transverse,  annular  jiai*- 
tilions,  all  these  furnaces  beinji"  connected  tojicther  in  such 
a  manner  (hat  the  same  portion  of  air  passi-s  through  all  of 
them  in  succession  ;  (4)  In  the  manufacture  of  chlorine  or 
hydrochloric  acid  from  a  mixture  of  chloride  and  oxide  of 
nuignesium  and  heated  air,  the  causin;;  the  soliil  materials 
to  pass  through  a  revohing  furnace  in  one  <lirection  and  the 
nir  to  pass  througli  in  the  op]Kisite  direction  ;  (,">)  The  use 
of  tl»e  gases  given  off  by  the  treatment,  in  a  re\oh  ing 
furnace,  oi  a  dried  mixture  of  chhu-ide  and  oxide  of 
ningncsium  by  highly  heated  air  for  the  preliminary  dr\  lug 
of  a  fresh  mixture  of  chloride  and  oxide  of  magnesiuui  in 
the  same  or  a  separate  revolving  furnace. — !S.  G.  K. 


Iinprofemenis  in  the  Piniliiclinii  of  JJtisic  Lead  ('(irhnnale, 
('JiUiride,  Phosphdfe,  O.tahitc,  SilicaU'j  Jiontfc,  or  otfwr 
Insuluhle  or  Sparhii/ly-soliiblc  Satis  of  Lend.  \V.  V,.  Ii. 
Blenkinsop  and  F.  M.  Lyte,  London.  Kng.  I'nt.  1I,'.)2G, 
August  17,  18HH.     id. 

Tjik  inventors  obtain  various  insoluble  basic  salts  of  Icarl, 
such  as  the  carbonati',  |ihosphate,  oxalate,  &e.  by  treating 
some  suitable  insoluble  sort  of  lead  such  as  the  sulphate, 


chloride,  &o.  with  the  soluble  sodium  salt  of  the  acid 
who.se  lead  salt  is  ri'cpiircd.  Hi'sides  soluble  salts  for  this 
|)Urpose  it  is  shown  that  an  insoluble  salt  may  be  used  to 
obtaiit  the  basic  carbonate  ;  for  example,  an  iiisolublc  car- 
boraite  such  as  magnesilc  or  ilolomili-  in  the  presence  of 
water  may  be  employed  with  eipnilly  good  results.  Warming 
promotes  the  reaction. — S.  U.  H. 


Improrcments  in  the  Urclijicalinn  and  Concentration  of 
Aeelir  Acid  and  in  Apparatus  therefor.  I.  Werbei, 
London.  Kng.  I'at.  l--',:i;iG,  August  21,  18SH.  «(/. 
J.NSTK.vi)  of  allowijig  the  rectiticd  acid  to  flow  back  into  the 
general  bulk  of  liipiid  undeigoing  rectitication,  as  in  the  usual 
type  of  eolunui  stills,  the  inventor  allows  oidy  the  first 
runnings  to  do  so,  and  as  soon  as  these  attain  a  sutticient 
purity  (as  (letermine<I  from  a  small  portion  withdrawn  by 
a  sample  cock)  the  rcctilied  acid  is  allowed  to  How  into  a 
separate  comi>artnu-nt  of  the  still,  from  which  it  distils  and 
is  condensed  in  a  suitable  condenser.  The  two compartmenls 
may  either  be  two  sejiarate  vessels  or  may  be  one  divided 
into  two  by  a  partition.  By  the  use  of  this  apparatus  the 
necessity  for  interrn]>ting  the  process  in  order  to  draw  off 
the  rectified  product  is  obviated  ;  the  crude  acid  mixed  w  ith 
the  necessary  reagents  is  run  continuously  into  the  first 
conipartmeiit  of  the  still  and  the  rcctilied  product  distils 
continuously  from  the  second  comiiartment. — A.  L.  fs. 


Improvements  in  and  Apparatus  for  the  Production  and 
Retention  of  Chlorine  in  a  I^iipiid  State  for  Transport 
or  Sloru<je.  I!.  Willcox,  Loinlon.  From  "The  Badische 
Anilin  und  .Soda  l''abnk,"  Ludwigshafcn,  Germany.  F^ng. 
I'at.  i;i,U70,  .September  10,  1HH8.     8(/. 

Thk  apparatus  is  in  two  forms,  suitable  either  for  a  dis- 
continuous or  contiiuuins  method  for  the  liquefaction  of 
chlorine,  the  plan  in  both  cases  being,  however,  substan- 
tially the  same.  In  the  former  case  (Fig.  1)  it  is  (J-shaped 
and  formed  of  two  vessels  A  and  B  either  joined  together 
I)D'  in  the  lower  furnace,  so  that  the  material  may  be  easily 


I'-iK-  1. 
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or  else  made  in  one  piece  .and  furnished  with  various  stop- 
cocks, tuhes,  and  secondary'  pieces  of  apparatus,  the  uses  of 
whicli  ^vill  be  seen  from  the  description.  The  vessels  A 
and  1!  are  tilled  from  y  to  z  with  sulphuric  acid  (uscil  on 
account  of  its  small  solvent  action  on  chlorine),  and  from 
//  to  2'  with  petroleum  to  reduce  the  effect  of  the  acid  on  the 
workiufT  part  of  the  ajiparatus  to  a  minimum.  When  tlie 
cock  (/  is  opened  chlorine  is  admitted  into  .\  and  the  acid 
thereby  depressed,  with  the  result  that  tlie  petroleum  passes 
by  d  ;\nd  d'  into  1).     Hut   <in  elosinsi  ;/  and  opening/  and 


working  the  force-pump  D-  the  petroleum  is  driven  back  into 
B,  and  the  chlorine  in  A  bein^  strongly  comiiressed  is 
liquefied  and  passes  through  the  cooler  K  into  the  receiver  L. 
The  process  is  then  repeated,  -/  being  now  closed  and  ;/ 
opened.  A  is  kept  at  about  50'  C  to  8t)'  C.  by  a  jacket 
containing  warm  water,  or  in  some  other  way,  in  order  to 
still  further  reduce  the  solubility  of  the  chlorine  in  sul- 
phuric acid. 

If  the  process   is   to   be  carried  on  continuously  (Fig.  2) 
then  the  chlorine  is  introduced  by  the  small  tube  g-  opening 


Fig.  2. 


into  A.  This  is  shut  by  the  valve  i,  which  closes  as  the 
plunger  D-  descends  and  opens  as  it  is  raised.  Above  this 
is  another  lift  valve  /(.  The  small  tube  /-  regulated  by  the 
^'alve  p  serves  as  a  communieatiou  between  the  chamber  m 
and  the  space  between  the  valves  i  and  A'.  The  remaining 
details  and  the  mode  of  working  are  practieally  the  same  as 
those  in  the  first  process  already  described.  The  apparatus 
eau  be  made  of  cast  iron,  wrought  iron,  steel,  phosphor,  bronze, 
brass,  copper,  zinc,  or  lead.  The  receiver  is  best  made  of 
iron  or  steel  lined  with  lead,  copper,  or  brass. — S.  G.  E. 


Improvements  in  the  Manufacture  of  Soda,  Potash  and 
Chlorine.  W.  P.  Thompson.  From  W.  Spilker  and  C. 
Loewe,  Berlin,  Germany.    Eng.  Pat.  13,306,  September  14, 

1888.  Sd. 
A  SOLUTION  of  sodium  or  potassium  chloride  is  electrolysed, 
a  porous  diaphragm  being  used,  and  the  chlorine  evolved 
is  collected.  A  solution  of  the  hydrate  of  the  corresponding 
alkali  metal  is  also  produced,  aud  into  this  is  passed  earlion 
dioxide  with  the  formation  of  the  bicarbonate  \\hieh  can 
by  known  methods  be  converted  into  the  carbonate.  The 
levels  of  the  different  liipiids  are  maintained  by  autonuitic 
feed-pipes. — S.  G.  K. 


Improvements  iti  Treafinr/  Impure  Carbonate  of  Lime 
produced  in  makini/  Alkali,  and  in  liecoveriny  Sulphur 
from  Alkali  ]}'asfc  in  order  to  Utilise  it  for  makinif 
Cement,  and  for  other  Purposes.  K.  H.  Steedman, 
Dumbarton.     Eng.  Pat.  14,026,  September  29,  1888.     4d. 

The  impure  carbonates  of  lime  obtained  from  the  sources 
mentioned  in  the  title  are  mixed  together,  heated  preferably 
by  steam  aud  thoroughlj'  agitated  by  mechanical  stirrers, 
or  better  by  blowing  air  through  the  mixture.  The  pre- 
judicial sulphur  compounds  present  are  acted  upon  by  the 
free  lime  and  converted  into  soluble  sulphides,  which  can 
be  removed  by  washing.  When  the  nnid  from  Chance's 
process  is  alone  used,  milk  of  lime  must  be  added.  When 
mud  from  the  eausticising  process  is  treated  by  itself  air 
must  be  blown  through  it  duiing  the  boiling  operation. 

— S.  G.  E. 


Improvements  i)t  the  Manufacture  of  Chlorine,  Alkalis 
aud  Salts  from  the  Chlorides  of  Sodium  and  Potassium. 
T.  Parker  and  A.  E.  IJobinson,  ^\'olverhampton.  Eng. 
Pat.  14,199,  October  3,  1888.     4d. 

A  SOLUTION  of  the  chloride  is  electrolysed  in  a  suitable 
vessel,  there  being,  however,  no  porous  cell  or  diaphragm 
employed.  Whilst  the  electric  current  is  passed  a  stream  of 
gaseous  carbon  dioxide,  preferably  under  pressure,  is  forced 
in  and  the  hyiiochlorite  at  first  formed  is  at  once  decomposed 
with  the  formation  of  the  carbonate  of  the  alkali.  The 
carbon  dioxide  is  generated  by  calcining  carbonate  of  lime. 
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and  the  quicklime  thus  produced  can  be  utilised  for  oou- 
verliiiji  the  nikniiiic  carboimto  into  the  corn'spoiidinf; 
hvdnite. — S.  (i.  1!. 


Improeemeuts  in  Ihe  Geiierallon  of  Cliloriiiv,  hi  Forminy 
a  SoliilioH  IhiTifrnm,  ami  iii  Appnniliis  thenj'or. 
J.  Greenwood,  London.  Kii},'.  I'at-  14,2;!9,  October  3, 
IKSH.  Sl^ 
Within  a  hu);e  battery  jar  is  phioid  a  series  of  carbon 
rods  carried  on  a  rin-;  of  snltalile  material,  and  the  whole 
eonnwted  to  the  nepitive  terminal  of  an  electric  fj<nenilor. 
A  porous  cell  is  idaeed  inside  the  battery  jar  and  within 
this  apiin  is  placed  another  scries  of  carbon  cUctrodcs 
connected  to  the  positive  tcriniiuil.  Throufrh  the  outer  jar, 
by  means  of  pipes,  a  eoncciitniled  sohition  of  c(mHnon  salt 
is  iMissed  at  any  ri'ipiircd  rate,  and  throu^ib  the  porous  cell 
a  stream  of  water  which,  on  elcctrolysinp  the  salt  solution, 
absorbs  the  chlorine  evolved  at  this  terminid,  and  hence 
a  chlorine  sohition  of  such  strciifrth  as  may  be  iviinired 
can  be  readily  obtained.  A  sketch  of  the  rciinircd  aliparatus 
is  pven. — S.  (1.  1{. 


Improvements  in  the  Mtiniifiirtnrc  o/  Acetic  Acid.     AI. 
Cannon,  I.oiaUin.     Kng.  I'at.'  M,:!:i:i,  October  .">,  1888.     6rf. 

TiiK  object  of  this  invention  is  the  preparation  of  acetic 
acid,  frw  fniin  tarry  matter,  from  cnidc  ]iyrolij;iicous  acid 
or  its  calcium  salt.  This  is  achieved  by  oxidisiiif;  the  tarry 
matter  by  nascent  oxygen  lil>crate<l  by  the  action  of 
sulphuric  or  hyih'ochlorie  acid  on  one  of  the  hijjher  oxidised 
comiK)unds  of  niang:mesc. 

M'hen  the  crude  calcium  salt  is  tlie  raw  material  it  is 
first  of  all  ilistilled  with  sulphuric  acid  to  obtain  the  free 
acid.  The  impure  acid  is  dif;cstcd  for  12 — 18  hours  with 
it  per  cent,  of  one  of  the  foUowinj^:  Maiijjaiu-sc  illoxide, 
sodium  maiifranatc  or  other  mantranatc,  potassium  per- 
maiifraiiate  or  other  perinaiifranatc.  These  are  added  to 
the  cold  acid,  sufficient  sulphuric  acid  to  decompose  them 
is  then  added,  and  the  temperature  raised  to  140'  F.  and 
kept  at  that  temperature  until  all  effervescence  has  ceased. 
The  liquid  is  thi-n  distilled,  the  vapour  beinpr  condensed 
iu  a  silver  oi  tin  condenser.  The  distillate,  with  the 
exception  of  the  first  tenth  and  the  last  twentieth,  which 
are  re-treated  with  the  next  batch  of  crude  acid,  is  colour- 
less, free  from  unpleasant  taste  or  smell,  and  may  be  used 
for  any  of  the  purposes  for  which  pure  acetic  aci<l  is 
requireil,  such  as  the  manufacture  of  white  lead,  white 
acetate  of  lead,  emerald  gicen  or  other  colours,  sodium 
acetate  and  vinegar. 

If  an  neid  of  exceptional  purity  be  required  the  operations 
may  be  repeated,  using  1  per  cent,  of  the  oxidising  material. 
The  manganese  of  the  rcsi(lue  in  the  retort  may  be  re-oxidised 
by  any  of  the  usual  mctho<Is. — .\.  L.  Ss. 


■  Imprnrrmenis  iu  or  rclafintj  to  Mimipnlatinf/  and  Washing, 
Fillering,  or  otheru'ise  I'rcatirnj  Lime  Mud,  Black  Ash 
or  other  Materials  in  Hnllt  during  the  Course  of 
Mamifacture,  and  in  Apparatus  therefor.  G.  H.  Holton 
and  T."a.  ISulloiigh,  Widnes.  Eng.  Pat."l4,56S,  October  10, 
1888.     6rf. 

Ix  many  processes  the  materials  at  one  time  or  another 
have  to  be  conveyed  to  a  filtering  press,  there  filtered  and 
the  residue  then  dug  out  and  conveyed  to  some  other 
locality  in  the  works.  It  is  ]>roposcd  to  make  the  filter 
press  itself  in  the  fonn  of  a  waggon  or  other  eiiuivalcnt 
travelling  vcssi-1.  It  can  then  be  readily  placed  below  a 
converter,  eausticiser,  &c.,  and  the  sludge  emjitied  directly 
into  it,  and  this  can  then  be  at  once  exhausted.  In  many 
ca.scs  the  filtering  press  can  be  further  fitted  with  the 
n^qnired  apparatus,  so  that  the  next  reaction  or  process 
can  be  perfonneil  within  it,  thereby  obviating  any  further 
transference  of  material  altogether. — .S.  G.  I!." 


Improved  Process  for  the  Manufacture  of  the  Hydrates 
of  the  Alkalis  of  the  Alkaline  Karths,  and  of  their 
<\trhonates,  which  Process  is  al.io  applicahle  to  the 
IJissocialion  of  Alloyed  Metals.  V.  T.  Itomiquicres, 
Paris,  I'rance.     Kng.  I'at.  1  l,'J77,  October  18,  1888.     6<f. 

Two  boilers  are  taken,  connexion  between  which  can  be 
nuule  at  pleasure,  and  each  is  about  three  parts  filled  with 
finely  divided  lead.  A  solution  of  concentrated  caustic 
soda  containing  a  little  sodium  sulphate  is  run  into  one  of 
them  until  the  lead  is  just  covered  and  heat  is  ap)ilie<l,  air 
being  subsequently  blown  in  until  a  pri-ssure  of  from  4  to 
.j  atmospheres  is  obtained.  The  solution  is  then  tVu'ced  into 
the  second  boiler,  where  a  similar  prot'ess  is  carried  (Ui,  ami 
this  is  repeated  until  all  the  lead  is  <.)xidised  and  dissolved 
as  plinnliite  of  soda  (Na.jl'liO;).  On  treatment  of  the  solu- 
tion thus  obtained  with  sodium  chloride,  chloride  of  lead 
is  precijiitated  with  the  formation  of  caustic  soda  in  the 
jiroportion  t)f  two  equivalents  for  each  eipiivalent  used  in 
tiic  forinatiiUi  of  the  plunihite.  If  carbon  di(ixide  gas  be 
hliiwn  in  with  the  simultaneous  addition  of  sodium  chloride, 
then  the  carbonate  of  soda  is  produced.  The  hydrates  of 
other  alkalis  can  be  similarly  prepared.  liesides  lead, 
other  metals  such  as  zinc,  arsenic,  antimony,  tin,  can  all  he 
treated  in  this  manner,  and  hence  alloys  may  be  separated 
into  their  constituents,  each  being  suhseiinently  thrown 
down  from  solution  in  due  order  and  by  suitable  precipitants. 

— S.  G.  K. 

Improvements  in  or  connected  with  the  Manufacture  of 
(lilorine.  H.  \V.  Deacon  aiul  F.  Hurter,  Widnes.  Eng. 
I'at.  lo.OG.'?,  October  19,  1888.     Grf. 

Dry  hyilrochloric  acid  gas  mixed  with  the  requisite  amount 
of  dry  air  is  obtained  by  adding  salt  in  the  rcipiired  amount 
to  sulphuric  acid.  Air  is  bl()\vn  through  the  liquid  mass  by 
means  of  a  pipe  terminating  in  a  rose  and  diiqiing  below 
the  surface.  The  air  is  thus  both  dried  and  tlie  agitation 
caused  by  its  passage  through  the  liquid  bisulphate  of  soda 
helps  in  the  more  complete  decomposition  of  the  salt.  The 
gases  when  thus  dried  are  fouud  to  he  more  suitable  for 
treatment  in  Deacon's  chlorine  process  than  when  in  a  moist 
condition. — S.  G.  K. 

Improvements  in  Obtaining  Carbonic  Acid  Gas  from 
Mixtures  with  other  (irises.  Obtaining  and  Utilising  the 
Residual  Cases  or  otherwise,  and  in  the  Pnidnctiou  of 
Carbonates  of  Ammonia.  L\  F.  Clans,  Lorulon.  P^ng. 
Pat.  15,173,  October  22,  1888.     6rf. 

The  gaseous  mixture  is,  if  necessary,  first  of  all  cooled  and 
passed  through  special  scrubbers  to  remove  any  sooty  or 
taiTV  matters.  The  gases  then  traverse  a  series  of  scrubbers 
from  the  top  of  one  to  the  bottom  of  the  next  in  the  usual 
manner.  The  last  scrubber  is  fed  with  fresh  ammoniacal 
liquors  which  are  then  pumped  to  the  top  of  the  next 
scrubber  and  so  on  ;  hence  in  the  first  scrubber  the  fresh 
gases  meet  a  solution  containing  a  little  ammonia  and  much 
sesquicarbonate,  whilst  in  the  last  the  ammonia  is  ^-ery 
largely  in  excess,  the  carbonic  acid  gas  liaving  been  already 
almost  entirely  absorbed.  If  the  residual  escaping  gases  are 
of  value  they  pass  to  a  gasholder.  The  sesquicarbonate 
solution  is  now  pumped  to  the  top  of  a  scrubber  termed  the 
coiulensing  tower  in  connexion  with  the  heating  apparatus, 
and  thence  into  this  latter.  This  consists  of  a  series  of 
shallow  closed  tanks  one  above  the  other,  and  all  enclosed 
in  an  air-tight  casing  or  heating  chamber.  Steam  is  then 
injected  when  seven-eigliths  of  the  carbonic  acid  gas.  accom- 
panic<l  by  a  little  annnonia,  is  driven  oil  and  passes  through 
the  condensing  tow-cr  just  mentioned  to  another  washing 
scrubber  fed  with  water,  where  the  last  traces  of  ammonia 
arc  removed.  These  washings  pass  to  the  top  of  the  con- 
densing tower,  and  the  pme  carbonic  acid  gas  to  a  gas- 
holder. When  the  sesquicarbonate  of  ammonia  is  required 
as  an  essential  by-product,  it  is  not  run,  after  reaching  the 
bottom  of  the  condensing  tower,  into  the  heating  apparatus, 
but  into  special  receptacles,  ami  used  in  the  ammonia-soda 
process.  In  this  case  a  higher  temperature  iu  the  heating 
apparatus  is  also  maintained  in  order  to  leave  less  ammonia 
in  the  liquors  running  from  it. — S.  G.  K. 
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A71  Improved  Process  of  Mamifacturing  Acetate  or  Pyro- 
liijnite  nf  Iron  or  Iron  Liquor.  P.  McLaren,  Falkirk. 
Eng.  Pat.  15,293,  October  24,  1888.     6(i. 

A  TUN  or  cistern  of  sufficient  size  is  nearly  tilleil  with  a 
mixture  of  sawdust  and  finelv-divided  iron,  and  vqion  this  is 
run  the  acid.  After  standing  for  a  few  hours  the  acid  is 
found  to  be  saturated  and  is  then  run  off  by  a  pipe  placed  in 
the  bottom  of  the  ressel.  A  fresh  charge  of  the  acid 
preferably  wanned  is  then  introduced.  It  is  claimed  that 
in  this  way  a  much  purer  product  is  obtained,  that  cast-iron 
borings,  or  what  is  called  in  commerce  "  iron  rust,"  can 
be  employed,  that  the  acid  is  saturated  in  a  much  shorter 
time,  aiu\  that  there  is  no  loss  of  iron  inasmuch  as  there  is 
no  preliminary"  burning  of  the  iron  to  free  it  from  the  tarry 
matter  usually  adhering  to  it,  this  being  retained  by  the 
sawdust.  The  sawdust  when  too  impure  can  be  dried  and 
burned  in  the  fiunaces  of  the  manufactory. — S.  G.  R. 


Improcements  in  Apparatus  for  Incinerating  Spent  or 
Used  Alkaline  Lyes  or  other  Waste  Products  or  Preci- 
pitates containing  Carbonaceous  Matter.  T.  McDougal 
and  .T.  .Tardine,  Penicuick.     Eng.  Pat.  15,675,  October  31, 

1S88.     8f/. 

The  apparatus  herein  referred  to  consists  essentially  of  a 
furnace  made  up  of  three  main  parts,  these  being  placed 
the  one  above  the  other.  At  the  top  is  a  large  pan  in  which 
the  lye  is  partiallj-  concentrated  by  waste  heat  from  below, 
t'nder  this  are  two  brickwork  vessels,  deeper  in  the  centre 
than  at  the  sides,  running  the  whole  length  of  the  furnace. 
These  rest  on  the  crown  of  the  arch  of  what  is  practically  a 
reverberatory  fiu'nace  which  is  furnished  with  a  tire  at  each 
end,  and  "nnth  its  hearth  di^'ided  into  two  portions  by  a  ridge 
raised  above  the  bottom  and  running  the  whole  length  of 
the  bed.  The  working  of  the  fiu-nace  is  a  follows  : — After 
the  lye  has  undergone  a  partial  concentration  in  the  upper 
pan  it  is  run  by  suitable  channels  on  to  the  shelving  sides 
of  the  tanks  below,  over  whose  heated  surfaces  it  passes  to 
the  lower  central  portions,  the  tanks  being  thus  gradually 
filled.  Here  it  is  further  concentrated,  and  then  by  apertures 
passing  through  the  crown  of  the  arch  it  reaches  the  hearths 
below,  where  the  final  incineration  takes  place.  By  a 
suitable  arrangement  of  flues  the  heated  gases  from  the 
furnaces  can  be  caused  to  travel  in  any  required  direction. 

— S.  G.  K. 


IVte  Treatment  of  Waste  Liquors  from  Oalranising  Works 
or  other  Liquids  containing  Chloride  of  Iron  or  Chloride 
of  Iron  and  Hydrochloric  Acid,  and  for  c.rtracting  there- 
from O.ride  of  Iron  and  Hydrochloric  Acid.  T.  Turner, 
Binningham.     Eng.  Pat.  IG,  1 66,  November  8,  1888.    id. 

The  liquors  having  undergone,  if  necessary,  a  preliminary 
concentration,  are  run  into  suitable  vessels  kept  at  a 
temperature  considerably  above  the  boiling  point  of  the 
litpiid,  but  below  a  red  heat.  Hydrochloric  acid  is  di'iven 
off  with  formation  of  basic  chlorides  of  iron.  Air  and  steam 
are  then  introduced,  with  the  complete  conversion  of  the 
chloride  into  the  oxide  and  the  liberation  of  the  residual 
hydrochloric  acid.  The  hydrocliloric  acid  gas  is  psssed 
through  condensing  towers  or  other  convenient  apparatus. 

— S.  G.  B. 


Improoements  in  Vessels  used  for  Boiling  and  Evaporating 
Acids  or  Strong  Alkalis.  W.  Townsend,  Ravensthorpe. 
Eng.  Pat.  16,523,  Xovember  14,  1888.     id. 

The  inventor  places  within  the  metal  retorts  either  a  fireclay 
or  earthenware  glazed  vessel  set  in  cement,  the  apparatus 
being  thus  more  durable  and  not  acted  upon  by  the  liipiors 
to  be  concentrated. — S.  G.  R. 


Improvements  in  the  Manufacture  of  Common  Sail  and  in 
the  Construction  of  Appliances  for  effecting  the  same. 
A.  CoUingridge,  London.  From  V.  Cornet  and  A.  Jones, 
Paris,  France.  Eng.  Pat.  3338,  February  25,  1889.  8rf. 
The  brine  travels  from  an  overhead  reservoir  through  a 
filtering  press  made  in  sections  bolted  to  one  another.  It 
then  passes  to  an  evaporating  chamber,  divided  into  an 
upper  and  smaller  and  a  lower  and  larger  division  by  a 
horizontal  partition,  where  it  is  heated  and  concentrated  by 
a  fire  placed  beneath.  The  steam  which  is  formed  is  taken 
b}'  a  suitable  arrangement  of  pipes  through  a  series  of  either 
iron  or  stout  porcelain  retorts,  which  are  charged  with 
finely-divided  iron  scrap  or  turnings,  and  placed  in  the 
fiu'uace  already  mentioned,  and  which  thus  subserves  two 
purposes.  The  inflammable  gas  thus  produced  can  either 
be  stored  until  required  for  use  or  it  is  burnt  in  the  upper 
division  of  the  evaporating  chamber  in  ordinary  atmospheric 
burners,  the  heat  being  concentrated  on  the  dividing 
diaphragm  in  the  e^aporating  chamber,  and  thus  aiding  in 
the  more  rapid  cAaporation  of  the  brine. —  8.  G.  B. 


VIII.-GLASS,  POTTEEY,  AND 
EAETHENWARE. 

Manufacture  of  Bottles  by  Machinery.  H.  M.  Ashley. 
(.\  Paper  read  before  the  ilechanical  Science  Section  of 
the  Brit.  Assoc,  Newcastle  Meeting,  1889.) 

The  new  system  of  manufacture  is  based  on  the  fact  that 
glass,  generally  a  ^■ery  slow  conductor  of  heat,  becomes, 
under  certain  conditions,  a  very  rapid  conductor.  By 
varying  the  temperature  glass  can  within  five  minutes  be 
rendered  fluid,  plastic,  elastic,  or  brittle.  It  was  during  the 
transition  of  the  glass  from  the  solid  to  the  molten  state 
that  the  plastic  condition  is  reached.  In  the  process  of  the 
author  no  joints  or  welds  are  required,  and  the  operations 
necessary  may  be  briefly  described  as  casting,  punching, 
and  blowing.  A  duumiy  bottle  is  first  cast  in  an  inverted 
position  in  what  are  known  as  "  parison  and  ring"  moulds; 
then,  whilst  semi-fluid,  a  hole  is  punched  inwards  in  the 
neck,  the  piece  removed  remaining  inside  and  ser\'ing  to 
form  part  of  the  bottom.  The  bottle  is  finally  completed  by 
being  blown  out  with  compressed  air  in  the  bottle-mould. 
The  air  pressure  was  about  10  lb.  per  scjuare  inch.  The 
apparatus  is  arranged  on  a  rotating  frame,  by  means  of 
which  the  bottle  in  its  various  stages  of  development  is 
passed  on  from  one  operator  to  another.  It  was  stated  that 
the  glass  treated  by  this  process  is  verj-  strong,  and  that  a 
better  finished  bottle  could  be  turned  out  by  it  than  by  the 
old  process. 


The  Technology  of  Glass.     Dlngl.  Polyt.  J.  273,  129—131. 

O.  Schott  describes  experiments  which  he  has  made  with  a 
view  to  improving  the  quality  of  gla-ss  used  for  optical  and 
scientific  purposes.  He  tried  the  effects  of  the  addition  to 
the  glass  of  a  large  number  of  materials  such  as  boric  and 
phosphoric  acids,  cadmium,  zinc,  erbium,  cerium,  didymium, 
thallium,  and  other  metals.  Fletcher's  o\'ens  were  used  in 
the  experiments.  In  attempting  to  reduce  chromatic  aber- 
ration it  was  found  that  boric  acid  caused  a  contraction  in 
the  blue  portion  of  the  spectrum  and  an  expansion  in  the  red, 
whilst  fluorine,  sodium,  and  potassium  acted  in  the  opposite 
way,  the  other  substances  tried  producing  no  differences. 
Boric  acid  can  consequently  be  advantageously  added  to  flint 
glass,  which  shows  excessive  aben"ition  in  the  blue.  The  per- 
centage of  potassium  which  can  be  introduced  into  crown 
glass  being  rather  limited,  fluorine,  which  is  easily  added  to 
phosphate  glass,  should  also  be  added.  Phosphoric  ;icid, 
combined  with  certain  metallic  oxides,  gives  glasses  of  low 
dispersion  and  high  refraction.  Such  glasses,  combined  with 
boric  acid  flint  glass,  form  excellent  objective  glasses  for 
telescopes.     Alkalis  must  be  added  in  small  amount  only  to 
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liorio  ami  pliospliorio  aciil  gliissos,  or  othorwise  tlio  jiolisli 
of  the  (ihiss  is  (niifkly  injured  by  atiiiosiilierie  infltiemes. 
Hyjrrosco|>ic  };Uiss  is  rendered  serviceable  by  the  ailditioii  of 
fairly  large  proportions  of  aliiniiiia,  zinc  oxide,  S:e.  With 
phosphate  glass,  magnesia,  ahiniina,  and  potash  produce  the 
least  dis(>er>ion.  Ilaryta  and  phosphoric  acid  yiehl  crown 
glass  with  little  dispi'rsion  and  an  index  of  refniction  of 
lj5  to  159.— K.  H. 


TATHXTS. 


Impiovemeiil.i  in  the  ['lilisation  of  Waste  and  other  Olaxs. 

H.  A.  Pavelv,  Hichnioud.     Kng.  I'at.   12,150,  August  -20, 

1888.     4(/.  " 
Wastk  and  other  glass  is  nicltc<l  and  poured  into  suitable 
moulds  for  the  manufacture  of  bricks,  tiles,  drain  pipes,  and 
the  like.— K.  (}.  C. 


AVw  or  Improved  Mm-hitirri/  fur  the  Manttfaelure  of 
Seyijars  or  Sa(/yers,  Crtieihles,  Meltimj  J*ofs,  l*rpes,  and 
other  Hollow  and  Tubular  Artirles  from  Clai/  or  other 
Plaflie  Material.  J.  Haniblet,  West  Broniwieh.  Eng. 
Pat.  U,64l,  October  11,  188H.      Is.  id. 

For  details  of  this  invention  the  specification  and  drawings 
must  be  consulted. — K.  G.  G. 


Improvements  in  or  relating  to  Painting  or  Printing  upon 
Earthenware.  W.  II.  Turner,  Tunstall.  Eng.  I'at. 
18,.')77,  December  19,  1888.     -It/. 

Thk  inventor  produces  the  design  upon  the  plate  or  roll  by 
etching  with  acid  in  the  well-known  manner,  but  instead  of 
completing  the  process  at  one  or  two  operations,  he  prefers 
to  make  several  operations  of  it,  by  this  means  "  obtaining 
differences  and  fineness  of  shade  hitherto  unobserved." 

— E.  G.  C. 


Improremenis  in  the  Manufacture  of  Porous  Earthenware. 
H.  J.  Allison,  Ijondon.  Krom  C.  C.  (iilman,  Eldora, 
Iowa,  l.S.A.     Eng.  I'at.  964.'j,  .Tune  11,  1889.     id. 

F111HE.S  of   asbestine  wool   are  introduced  into  the  plastic 
composition  and  thoroughly  incorporated  with  it. — E.  G.  C. 


An  Improved  Compound  suitable  for  the  Mtinufacture  of 
various  Articles  by  Moulding.  H.  H.  Lake,  London. 
From  C.  T.  Lee,  Boston,  U.S.A.  Eng.  I'at.  9927, 
June  17,  1889.     id. 

Sixty-five  parts  by  weight  of  mica  in  pieces  varying  in 
size  up  to  "  one-eighth  or  one-quarter  of  an  inch "  are 
incorporated  with  35  parts  of  shellac  by  the  aid  of  beat, 
worked  into  sheets  and  afterwards  re-softened  for  moulding, 
or  moulded  direct  into  any  desired  shape.  The  laminated 
character  of  the  mica  enhances  the  strength  of  the  product. 

— B.  B. 


Improvements  in  the  Manufacture  of  Translucent  Enamel, 

and  in   the  Application   of  the  same   in    Relief  for  the 

JJeeoratinn   of   (rlass,   Metal,  or    am/    Ceramic     Ware. 

W.    Lntwvche,    London.       Eng.    I'at.    10,322,    June    25, 

1889.     4d'. 

The  following  materials  are  used  in  the  ]>roduction  of  this 

translucent  enamel  : — minium,  boracic  acid,  oxide  of  zinc, 

.stannic  acid,  sand,  soda,  feldspar,   fluorspar,   carbonate  of 

pota.ssiuni,  carbonate  of  calcium,  borax,  and  sodium  nitrate. 

The   colouring    matters   arc    manganese   dioxide,   purple  of 

Cassius,  ferric  oxide,  lead  cbromate,  cobalt  oxide,  cuprous 

oxide  and  cupric  oxide. — E.  G.  C. 


IX.-BUILDING  MATERIALS,  CLAYS. 
MORTARS,  AND  CEMENTS. 

iXoles  on  Portland  Cement.     Zeits.  f.  angew.  (hem.  1889, 
:iCG~;i71  and  384. 

Scliumann  has  shown  (Zeits.  f.  angow.  (^hem.  1881,  52:t) 
that  all  cements  and  building  stones  expand  when  saturated 
with  water,  and  contract  on  drying.  Uecent  experiments 
of  his  fix  the  mean  expansion  for  i)risms  of  one  part  of 
Portland  cement,  and  three  of  normal  sand  10  cm.  in 
length,  at  0-0088  nnn.  for  one  week,  and  0-002  mm.  fin- 
one  to  four  weeks,  the  test  jiieces  being  kept  under  water. 
The  eontraetion  in  the  dry  state  is  of  greater  importance  ; 
similar  prisms  kept  under  water  for  one  week  and  then 
expose<l  for  three  weeks  to  the  air,  gave  an  average  con- 
traction of  0-0417  mm. 

Ji.  Di/ekerhoff  h-AS  investigated  the  intluence  of  magnesia 
on  Portland  cement.  He  finds  that  n]>  to  I!  per  cent,  no 
e\  il  effect  can  be  traced  to  it,  but  larger  proportions  cause 
the  cement  to  be  of  an  exceedingly  treacherous  character, 
as  its  teiulcncy  to  retntgrade  in  strenglh  and  to  expand  is 
only  manifest  after  the  lapse  of  many  weeks,  and  thus 
esea])es  detection  by  the  standard  tests. 

The  test  used  for  detecting  a  tendency  to  expand  is 
called  the  "  firing  "  test  ("  Darrprobc  "),  and  is  executed  as 
follows  : — The  cement  is  ganged  neat  with  enough  water  to 
make  it  of  normal  consistency,  and  two  pats  10  x  1  cm. 
made  of  it  on  glass  or  metal  plates,  and  placed  in  a  damp 
box  in  order  to  jirotect  it  from  sunshine  or  draughts,  and 
thus  avoid  the  formation  of  cracks  due  to  shrinkage.  ,\t 
the  end  of  24  hours  the  pats  are  transferred  to  an  air-bath, 
the  temperature  of  which  is  gradually  raised  to  120'^  C,  and 
kept  there  for  two  or  three  hours  after  the  last  visible 
evolution  of  steam  has  ceased.  Any  crumbling,  or  the 
formation  of  cracks  starting  at  tlie  edge  of  the  pat,  and 
disposed  somewhat  radially,  condemns  the  cement  for  use  in 
work  exposed  to  the  air.  Care  nuist  be  taken  to  distinguish 
the  cracks  above-mentioned  from  cracks  cause<l  by  shrinkage 
due  to  too  ra]iid  drying;  these  latter  start  from  the  centre, 
and  occur  coucentricallv  or  assume  the  form  of  a  capillary 
network. 

('ements  which  are  not  burnt  to  the  sintering  point,  e.g., 
Koman  cement,  are  less  liable  to  injury  from  the  presence 
of  much  magnesia.  (Cements  made  from  magnesia  and 
magnesium  chloride,  harden  in  the  air,  but  soften  when 
exposed  to  moisture  ;  marble-like  table-tops  made  by  F.  A . 
.'Schmidt  of  Dresden  failed  from  the  same  cause,  and  their 
manufacture  had  to  be  given  up.) 

■Schott  long  endeavoured  to  make  a  cement  of  purely 
basic  materials  by  burning  together  magnesite  and  waste 
marble,  founding  his  hopes  on  the  fact  that  intimately 
mixed  calcium  and  magnesium  carbonates  yield  on  ignition 
a  slightly  sintered  mass  which,  when  finely  powdered,  sets 
under  water,  but  without  success. 

H.  Dyckerhoff  finds  that  Portland  cement  mortars,  after 
free  exposure  to  the  disintegrating  influence  of  the  atmo- 
sphere for  10  years,  show  a  distinctly  increased  strength  in 
compression. 

In  the  case  of  the  cement  from  "  Stephans  Dom"  in 
Vienna  (which  appears  to  have  failed),  analysis  showed 
that  it  had  been  used  without  the  addition  of  sand,  and 
revealed  no  cause  for  its  destruction ;  various  observers 
advance  different  hypotheses,  such  as  assigning  the  failure 
to  the  action  of  watei-  [lenetrating  into  the  crevices  due  to 
the  shrinkage  of  the  cement,  which  sln-inkago  would  have 
been  avoided  by  the  use  of  sand,  also  to  tlie  inferior 
character  of  the  stone  itself,  while  Schott  dwells  on  the  fact 
that  the  cement  was  of  English  make. 

.Srhiffner  enumerates  three  heads  under  which  tlic 
influences  governing  the  hardening  of  I'01-tland  cement  may 
be  grouped,  (i.)  The  nature  and  character  of  the  normal 
sand,  (ii.)  The  infinence  of  foreign  matter.s,  such  as  acid 
licpiirls,  vegetable  oils,  liquors  containing  tannin,  sour  beer, 
and  such  like,  that  may  come  in  contact  with  it,  owing  to 
the  use  to  which  structures  built  with  it  may  be  put. 
(iii.)  The  careless  treatment  of  it  while  building,  e.g.,  delay 
in    using  it  after  mixing,  the   use  of  too  much  or  too  little 
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water,  and  so  forth.  He  has  instituted  a  series  of  experi- 
ments, showing  the  result  of  diiferent  treatments  of  cement 
after  gauging,  (i.)  t'enient  put,  immediately  after  ganging, 
in  a  closed  hox  for  24  hours,  then  kept  27  days  under 
water,  and  finally  exposed  to  the  extremely  dry  air  of  the 
laboratory,  showed  no  signs  of  expansion,  was  of  satis- 
factory hardness,  and  had  no  tendency  to  retrograde  in 
strength;  it  contained  10 — 11  per  cent,  of  combined  water 
and  1'15  of  carbonic  anhydride,  (ii.)  Cement  treated  in 
the  same  wa}',  save  that  it  was  kept  only  three  days  under 
water,  was  somewhat  inferior  in  hardness  to  that  mentioned 
under  (i.),  but  showed  no  proneness  to  expansion  or  distor- 
tion; it  contained  6 — 7  per  cent,  of  combined  water  and 
15"25  per  cent,  of  carbonic  anhydride.  (iii)  Cement 
exposed  at  once  to  dry  air  was  all  more  or  less  friable  ;  its 
precise  condition  was  governed  by  several  causes,  such  as 
the  time  of  year,  thickness  of  the  test-pat,  fineness,  rate  of 
setting;  it  contained  less  than  -i  per  cent,  of  combined 
water,  and  7 — 8  per  cent,  of  carbonic  anhydride. 

The  reason  of  this  is  simple  :  parts  not  exposed  to  water 
or  very  damp  air  for  a  sufticieDt  time,  fail  to  obtain  enough 
water  for  their  complete  hydration  ;  this  was  strikingly 
shown  by  transferring  some  of  the  pats — so  friable  that 
they  could  be  moved  only  with  difficulty — to  water  for 
fotn-  weeks,  at  the  end  of  which  time  they  had  become 
fairly  hard  and  permanent  in  air. 

liohme  ijroposes  that  the  normal  consistency  of  a  cement 
be  determined  by  means  of  a  standard  needle  having  a 
circidar  end  1  cm.  in  diameter  and  loaded  with  300  grms. 
If  this  eome  to  rest  G  mm.  fram  the  surface  of  a  glass 
plate  on  which  is  the  cement  to  be  tested,  confined  by  a 
ring  8x4  cm.,  the  consistency  of  that  cement  is  normal. 

Tomei  has  ascertained  the  influence  of  air  and  other 
gases  on  the  strength  of  Portland  cement.  Dry  carbonic 
anhydride,  and,  in  a  less  degree,  dry  air,  increase  the 
strength  iu  tension  and  compression  appreciably,  while 
moist  air,  dry  sulphuretted  hydrogen,  and  the  addition  of 
0'25  to  I'OO  per  cent,  of  calcium  sulphide  considerably 
lower  it. — B.  B. 


PATEXTS. 

Mainifacliirin;!    Arlijicial   Stnne.      E.    de   Pass,   London. 

From  K.  H.  Stone,  ISriglitou,  Victoria.     Eng.  Pat.  4927, 

Nov.  10,  1881.     (Second  Edition.)     6d. 
This  inventor  uses  the  following  materials  and  jiroportions : — 
Sand,  70 — 80  per  cent. :  amorphous  silica  or  silicates,  10  per 
cent.;  slaked  lime,   10  per  cent.;  water,   10  per  cent.,  by- 
measure  respectivelj". — E.  G.  C. 


Improvements  in  the  Manufacture  of  Artificial  Stone  and 
Concrete  Blocks.  J.  W.  Ransome,  Stoke  Newington. 
Eng.  Pat.  14,286,  October  4,  1888.  4rf. 
The  usual  method  is  to  mix  the  materials  (say  Portland 
cement  and  sand),  with  water,  and  to  place  the  mixture  in 
a  mould.  According  to  the  present  invention  the  dry 
materials  are  placed  in  a  mould  and  exposed  to  pressure, 
and  while  in  this  state  water  is  introduced,  preferably  from 
beneath.— E.  J.  B. 


Improcements    iti     the   Manufacture  of    Cement.      C.   J. 

Widmark,  Orebro,  Sweden.     Eng.  Pat.  964,  January  18, 

1889.  4rf. 
The  in\eutor  claims  the  manufacture  of  cement  by  sub- 
mitting lime,  prenouslj'  burned  to  the  ordinary  degree,  or 
such  other  ingi'edients  as  may  be  used,  "  to  a  further 
burning  under  a  high  degree  of  heat,  and  then  pulverising 
it  or  them." — E.  G.  ('. 

An    ImproL-ed    Vitreous  Material  for  Pacini/  and  other 
Purposes.     J.  Rust,  London.     Eng.  Pat.  13,211,  July  13, 
1889.     4d. 
The  ingredients  are  : — Saud,  soda  ash,  native  barium  car- 
bonate, China  elaj',  phosphate  of  lime,  and  sodium  nitrate. 

— E.  G.  C. 


X.-METALLUKGY. 

The  Inffiieucc  of  Chemistry  upon  the  Iron  and  Steel 
Industry  in  decent  Years.  .  Sir  Lowthiaii  Bull,  Bart. 
(Presidential  Address  to  the  Chemical  Section  of  the 
British  Asr^ociation,   Newcastle- on-Tyne,  1889.) 

It  has  occasionally  been  the  practice  of  former  occupants 
of  this  cliair  to  devote  a  considerable  portion  of  the  presi- 
dential address  to  the  more  recent  discoveries  in  chemical 
science.  This  branch  of  leaniintj  advances  now  with  such 
rapid  strides  and  covers  so  wide  a  field  that  no  one  who  has 
not  made  it  the  business  of  his  life  can  hope  to  discharge 
this  duty  with  even  a  moderate  sliare  of  success. 

My  immediate  predecessor,  indeed,  discourafjed  any 
further  attempts  iu  this  direction  ou  the  ground  of  the 
impossibilitv  of  doinjj  it  justice  within  the  limits  of  a  short 
discourse,  and  his  remarks  were  consequently  directed  to 
the  best  methods  of  teaching  the  science  with  wbieh  Sec- 
tion B  is  more  directly  concerned.  I  propose  this  morning 
to  add  my  testimony  to  the  importance  of  Dr.  Tilden's 
recommendation  by  comi>aring  the  rate  of  progress  of  one 
of  our  great  national  industries  as  it  has  been  advanced  with 
and  without  the  aid  wliieh  chemistry  is  capable  of  affording. 
For  this  purpose  1  haw  selected  the  metallurgy  of  iron,  not 
only  from  my  greater  familiarity  with  its  details,  b\it  because, 
in  my  judgment,  it  affords  n  suitable  example  for  the  object 
I  have  in  view. 

It  is  needless  to  insist  on  the  disadvantage  attending  the 
application  of  a  science  to  practical  work,  without  a  fair 
knowledge  of  the  principles  which  regulate  its  action.  At 
the  same  time  it  would  be  unfair  to  those  who  were  engaged 
in  the  manufacture  of  iron  during  the  first  half  of  the 
present  century,  to  deny  the  value  of  the  services  wliicli  they 
rendered  to  their  art,  without  having  given  much  thought 
to  the  laws  of  nature  upon  which  their  processes  depended. 
The  work  so  performed  sutficed,  nevertheless,  to  place  the 
world  in  possession  of  the  metal  iu  such  abundance  and  at 
so  low  a  cost  that  no  engineering  works  were  delayed  on 
account  of  the  high  price  or  absence  of  the  required  quality 
in  the  produce  of  our  ironworks  during  the  period  in 
question.  On  the  other  hand  it  is  not  to  be  denied  that 
since  the  ironmasters  have  allied  themselves  with  the 
chemist  they  have  made  more  progi'ess  in  thirty  years  than 
their  predecessors  did  in  three  centuries. 

Xo  one  unacquainted  with  the  archaeology  of  the  iron 
trade  could  suppose  that  the  colossal  furnaces  now  pouring 
forth  their  streams  of  molten  metal,  followed  by  the  rapid 
action  of  the  Bessemer  converter,  were  the  modern  repre- 
sentatives of  the  iron-making  appliances  of  former  days. 
Out  of  these  last,  in  a  low  hearth  not  larger  than  a  domestic 
fireplace,  often  dependent  on  the  wind  for  their  blast,  a  few 
pounds  of  ore  were,  at  a  considerable  cost  for  labour,  fuel, 
and  waste  of  metal,  converted  into  malleable  iron.  By 
means  of  a  modern  furuace,  in  an  hour  and  a  half  a  10  ton 
converter  can  be  tilled  with  liquid  east  iron,  whicli  in 
20  minutes  may  be  run  into  ingots  cheaper,  stronger,  and 
more  malleable  than  the  best  wrought  ii'on  of  our  ancestors, 
or  indeed  of  our  own  manufacture. 

How  out  of  the  small  fire  of  the  ancient  ironworks,  the 
German  Stuck-(_)fen  was  evolved  is  a  matter  of  conjecture. 
In  both,  owing  to  the  conditions  nnder  which  the  fuel  was 
burnt,  carbon  dioxide  was  largely  the  product  of  its  com- 
bustion. The  oxidising  property  of  this  gas  was  in  each 
the  cause  of  the  waste  of  metal  just  spoken  of.  Probably, 
and  for  other  reasons  than  avoiding  tbis  loss  of  iron, 
attempts  were  made  to  increase  the  dimensions  of  the 
Stiick-Ofen.  If  this  addition  were  one  of  limited  extent,  the 
smelter  would  find,  to  his  cost,  that  a  substance  was  obtained 
which  no  longer  possessed  the  malleable  property  of  that 
obtained  from  the  lesser  funiacc.  This  change  would  be 
due  to  the  absorption  of  carbon,  but  not  in  sufficient  ipian- 
tity  to  constitute  that  valuable  form  of  the  metal  known  as 
cast  iron.  With  a  material,  useless  for  the  smith  and 
incapable  from  its  ditficult  fusibility  of  being  run  into 
moulds,  we  can  understand  the  delay  which  took  place  in 
the  introduction  of  the  blast  furnace  which,  about  the  middle 
of  the  16th  century,  gave  to  cast  iron  a  recognised  and 
vahuiiile  position  iu  the  arts. 
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In  those  diiys  thi-n;  was  no  very  exact  science  to  appeal 
to,  for  250  yrnrs  iifttT  the  "  lii),'h  furnace  "  of  the  Gcrniaiis 
and  l-'renih  hiul  lnon  sit  to  work,  Fouriroy,  in  his  •'  General 
Svstem  of  t'lumieal  Knowloilfie  ami  its  Application  to  the 
I'hcnonicna  of  Science  and  Art,"  arrived  at  the  conclusion 
that  east  metal  was  erroneously  supposed  to  he  a  mixture 
of  slaj;  and  iron,  or  a  compound  of  arsenic  or  manj^anese 
and  iron.  This  was  written  in  IStll  in  a  work  of  5,(100  pajrcs, 
when  he  leant  to  the  opinion  that  Monpe  and  liirthollet 
were  more  correct  in  eonsiderin-j  the  product  of  the  hlast 
furnace  as  consisting;  of  iriin.  oxyj^en,  and  carlion. 

When  the  nuilleablc  iron-makiT  had  placed  in  his  hands 
a  nutterial  containing;,  as  the  pi^  did,  more  than  '.*0  percent. 
of  metal,  he  foun<l  it  •neally  to  his  advantage  to  avoid 
havin<;  to  deal  with  all  the  earthy  matter  contained  in  the 
ore.s,  for  it  was  the  presence  of  silica  and  alumina  which 
helped  to  add  to  the  waste  incurred  in  the  old  hearths.  The 
object  souf^ht  for  in  treatiui;  ore  in  the  old  Catalan  fires, 
as  they  were  called,  was  one  of  a  reducin;;  or  deoxidisiuf; 
ehamcter,  whereas  the  reverse  of  this  was  retpiired  when  ore 
was  replaced  hy  pi<;  iron.  In  the  first  case,  oxy;;cn  had  to 
he  removed  from  the  oxide  of  iron,  in  the  latter  oxy<;en  had 
to  ho  unite<l  with  the  metalloids  found  in  the  pij;.  These 
were  distinctions  unknown  in  the  days  we  are  considering, 
and  therefore  did  not  trouble  the  minds  of  the  ironmasters. 
In  both  cases  there  was  a  larjie  (jnantity  of  oxide  of  iron 
present,  and  when  pig  iron  was  handed  over  to  the  (^"atalan 
furnaceman,  it  was  the  oxide  of  iron  so  generated  which 
IR'rformed  the  desired  duty,  and  thus  this  simple  mode  of 
procuring  malleable  iron  reniaiucd  undisturbed  for  upwards 
of  200  years. 

The  discovery  which  Icil  to  the  discontinuance  of  the  low 
blast  furnace  as  a  means  of  procuring  iron  in  its  malleable 
form  was  that  of  puddling  made  by  C'ort  in  1784.  In  point 
of  fact  Cort's  ]irocess  was  merely  doing  in  a  reverberatory 
furnace  that  which  was  previously  eifected  by  means  of 
compressed  air.  In  an  economic  point  of  view,  however, 
the  difference  is  great,  and  its  consequences  were  of  immense 
importance,  for  to  the  jiuddling  furnace  we  were  first 
intlebted  for  an  ample  supply  of  cheap  iron  by  which,  in  a 
variety  of  well-known  ways,  the  interests  of  the  human  race 
have  been  so  largely  i)romoted.  As  an  indication  of  the 
indifference  of  those  formerly  engaged  in  industrial  pursuits 
to  the  scientific  aspect  of  their  calling,  may  be  mentioned 
the  fact  that  pmldling  ha<l  been  largely  followed  for  upwards 
of  half  a  century  before  it  occurred  to  any  one  to  examine 
the  chemistry  of  the  process. 

Down  to  the  beginning  of  the  I7th  century  the  only  fuel 
used  in  the  blast  furnace,  and,  indeed,  in  the  manufacture 
of  iron  generally,  was  charcoal.  In  1620  Dudley  made 
several  attempts  to  substitute  mineral  coal  in  his  smelting 
works  for  vegetable  fuel,  which,  by  the  exhaustion  of  tind)er, 
had  become  very  expensive.  He  failed  in  this,  and  in 
conseiiucnce  the  liiitish  iron  trade  gradually  fell,  until  the 
entire  output  was  not  equal  to  the  |iroduction  of  one  modern 
blast  furnace.  This  happened  in  17-10,  when  Darby,  by 
treating  pit  coal  in  the  same  fashion  as  the  charcoal  burners 
had  done  with  wood,  i.e.,  by  charring  it,  restored  vitality 
to  an  expiring  industry.  It  is  true  that  the  restoration 
must  have  been  of  a  languiil  character,  for  in  half  a  century 
afterwards  it  is  said  the  weekl)-  produce  of  a  furnace  did  not 
exceed  15  or  16  tons. 

Various  changes  were  introduced  into  the  manufacture  of 
iron  in  the  first  quarter  of  the  present  century,  but  these 
were  rather  of  a  mechanical  than  of  a  chemical  nature. 
They  chiefly  owed  their  origin  to  the  lessons  taught  liy  the 
chemist  Hlack  to  James  Watt,  who  profited  by  them  in  the 
application  of  steam  as  a  motive  power.  This  brings  ns  to 
the  year  1H28,  a  year  which  will  always  be  distinguished  in 
the  annals  of  the  iron  trade,  by  the  discovery  of  Xcilson 
of  the  value  of  heated  air  in  smelting  the  ores  of  this  metal. 
I  never  heard  it  maintained  that  this  inventor  had  any 
pretensions  to  be  considered  a  man  of  science.  Had  it  been 
otherwise,  the  knowledge  of  the  virtues  of  the  hot  blast 
might  have  been  indefinitely  postponed,  and  this  opinion  is 
founded  on  the  fact  that  for  many  a  long  year  no  satisfactory 
explanation  was  given  why  heat,  obtained  by  burning  coal, 
in  the  hot  air  apparatus,  was  capable  of  saving  three  or  four 
times  its  weight  in  the  fuel  consumed  in  the  furnace  itself. 


I  propose,  with  your  permission,  to  consider  this  subject 
with  more  attention  than  I  shall  devote  to  other  portions  of 
this  address,  and  1  am  led  to  do  this,  not  oidy  because  it  is 
one  of  S(unc  scientilie  interest,  but  because  its  study  seems 
to  alTord  a  solutitm  t()  some  (luestions  in  respect  to  which 
great  dilferences  of  opinion  prevailed  among  those  whose 
daily  work  led  them  to  pay  much  attention  to  their  details. 
These  questions  have  all  a  reference  to  the  quantity  of  fuel 
consumed  in  smelting  the  ore,  as  this  imiy  be  affected  by 
the  temperature  of  the  blast  ami  the  dimensions  of  the 
furmices  employed  for  this  purpose. 

As  is  well  understotxl,  the  heat  excited  in  an  iron  furnace 
may  be  classifieil  uiulcr  three  heads  : — 

First,  that  derived  from  the  combustion  of  the  coke  at 
the  point  where  the  blast  enters  the  furnace,  the  idtinuite 
product  being  carbonic  oxide. 

Second,  the  conversion  of  a  portion  of  this  carbonic  oxide 
into  carbon  dioxide. 

Third,  the  heat  carried  into  the  furnace  by  the  blast. 

For  the  better  illustration  of  the  relations  which  the  heat 
derived  from  these  sources  bear  to  one  another,  a  table 
(No.  1.)  has  been  prepared  in  which  the  quantities  of  each 
are  given  in  centigrade  calories,  and  reckoned  upon  20  units 
of  iron  to  correspond  with  English  weights.  The  informa- 
tion upon  which  the  calculations  are  based  is  derived  from 
actual  observation  gathered  from  furnaces  of  dift'ercut  sizes 
and  fed  with  air  at  dift'erent  temperatures. 

A  secoiul  table  contains  statements  showing  the  manner 
in  which  the  heat  so  generated  is  appropriated  in  the  various 
divisions  of  the  <Iuty  the  furnaces  had  to  perform,  and  for 
facility  of  comparison,  alongside  the  quantities  of  heat  so 
required,  their  equivalents  in  the  coke  used  have  been 
added. 

In  the  table  No.  II.  the  appro])riation  of  the  heat  is 
separated  into  Constants  and  Variables.  The  first  consists 
of  items  where  the  ijuantity  of  heat  required  in  making  a 
jjarticular  quality  of  iron  is  only  liable  to  alterations  of  trifling 
amount.  On  the  other  hand,  the  variables  exhibit  in  A  au(l 
U  differences  so  considerable  that  work  which  in  the  furnace 
blown  with  cold  air  absorbed  71), .388  calorics  per  20  cwt.  of 
jjig  iron  was  done  with  58,045  calories  by  merely  raising 
the  blast  to  485°. 

Table  I. 


A. 

- 

- 

- 

lici^ht  of  furnace  in  feet 

48 

43 

80 

80 

Calories  per  unit  of  coke  burnt 
to  CO 

2,078 

5(50 

2,658 

2,028 

1,059 

3,087 
603 

2.018 

1,636 

3,6&1 
634 

2,045 

1,463 

3,508 
782 

Calories  from  portion  of  this  CO 

Total  calories  from  coke 

Calorics  in  blast 

Total  heat  per  unit  of  coke 

2,638 

o,595 

4,188 

4,240 

Temperature  of  blast  C 

0° 
22.S 

285 
34 

485° 
128 

170 
31 

485° 
103 

133 
29 

695° 

Cwt.  blast  per  ton  of  metal 

Cwt.  escaping  gases  per  ton  of 

91 
1"0 

Cwt.  slag  per  ton  of  metal 

28 

The  cause  of  this  great  variation  in  the  amount  of  heat 
required  for  a  given  weight  of  pig  iron,  produced  under 
different  circumstances  as  to  temperature  of  blast  and  size 
of  furnace,  depends  on  changes  in  the  actual  amount  of 
work  to  be  performed.  How  this  variation  arises  will  be 
best  .seen  in  the  description  of  the  four  examples  set  forth 
in  the  two  tables. 
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Table  II. — Showing  the  Appropriation  of  Heat  and  its  Equitalent  per  Ton  of  Iron  in  Cwt.  op  Coke. 


Appropriation  of  Heat  per  20  of  Pig  Iron. 


A— Blast  0°  C. 


Calories.      Coke. 


B-Blast  485°  C. 


Calories.       Coke, 


C— Blast  483°  C. 


Calories. 


Coke. 


D— Blast  695°  C. 


Calories. 


Coke. 


Constants : — 
Reduction  of  FC2O3  in  ore 

Reduction  of  metalloids  in  pig 

Dissociation  of  C0(2  CO  =  C  +  CO2) 

Fusion  of  pig  iron 

Constant  calories  per  20  of  pig 

Coke  consumed  per  20  of  pig Cwt. 

Variables;  — 
Evaporation  of  water  in  coke 

Decomposition  of  water  in  blast 

Expulsion  of  CO2  in  limestone 

Reduction  of  CO2  in  limestone  to  CO 

Fusion  of  slag 

Carried  off  in  escaping  gases 

Heat  in  tuyere  water  at  liot-blast  furnaces,  loss  from 
walls.  &c 

Variables  for  20  of  pig 

Variables  for  coke  for  20  of  pig Cwt. 

Sum  of  constants  artd  variables  : — 
Calories  fDr  20  of  pig  iron 

Cwt.  of  coke  lor  20  of  pig  iron 


33.108 
4,1 7-t 
1,440 

e-.6oo 


45,322 


6.30 
5,420 
6,660 
6,912 
18,590 
29,482 

5,694 

73,388 


118,710 


Cwt. 
12-560 

1-582 

-640 

2-501 


33,108 
4,174 
1,440 
6,600 

45,522 


17-179 


•239 
2-055 
2-526 
2-620 
7-045 
11-178 

2,158 


411 

8,313 

5,920 

6,144. 

17,325 

18,486 

7,011 


58.645 


27-8-21 


103,967 


Cwt. 
9-200 

1-161 

•400 

1-836 


12-606 


•114 
-931 
1-647 
1-709 
4-819 
5-141 

1-950 


16-314 


33,103 
4,171 
1,410 
6,600 


45,322 


312 

2,7-20 

5,054 

5,248 

16,720 

11,043 

7,057 


93,476 


Cwt. 
7-905 

-096 

■344 

1-576 


10-821 


•074 
•649 
1--207 
1-254 
3-993 
2-636 

1-686 


11-499 


33,108 
4,174 
1,440 
6,600 


45.322 


2,408 
4,070 
4,099 
15,565 
8,906 

9,389 


44,735 


Cwt. 
7,808 

-9S4 

■340 

1,557 


10-680 


•070 
-568 
•961 
•962 
3-673 
2-101 

2-216 


10-551 


90,0.57 


21-24 


Beginniuf;  with  A,  whieli  is  a  furnace  48  ft.  in  height, 
blown  with  cold  air  and  consuming  45  cwt.  of  coke  and 
18  cwt.  of  limestone  per  ton  of  metal,  tlie  volume  of  gas 
produced  may  be  taken  at  14,4  GO  cubic  yards  at  ordinary 
temperatures  and  pressures.  At  the  temperature  at  which 
it  escapes  we  ma}"  assume  the  volumes  per  ton  of  iron  to 
be  about  36,000  cubic  yards,  passing  out  of  the  furnace  at 
the  rate  of  C75  cubic  feet  per  minute. 

In  comparing  the  consumption  of  coal  formerly  burnt  in 
the  hot-air  stoves  with  the  saving  of  coke  in  tlie  furnace, 
account  must  be  taken  of  the  different  conditions  of  the 
comimstion.  In  Table  I.,  owing  to  the  small  quantity  of 
carbon  dioxide  formed,  the  heat  evolved  is  only  '2,6.38  calories 
per  unit  of  coke,  whereas  each  unit  of  the  coal  consumed  in 
heating  the  air  afforded  three  times  this  quantity  of  heat. 
Doubtless  there  was  a  great  loss  in  tlie  operation  of  heating 
the  air,  for  it  would  not  appear  that  much  above  one-fourth 
of  the  theoretical  quantify  of  heat  capable  of  being  generated 
by  the  coal  reached  the  furnace  through  the  tuyeres. 

We  have  now  to  consider  the  nature  of  the  change  which 
is  effected  in  a  furnace  where,  for  every  2,638  calories 
generated  by  the  combustion  of  the  coke,  508  calories  are 
carried  in  by  the  blast.  It  will  be  readily  understood  that, 
with  the  velocity  at  which  the  gases  are  passing  out  of  the 
cold-blast  furnace,  they  have  but  little  time  to  impart  their 
heat  to  the  incoming  solids,  or  to  have  the  carbonic  oxide 
they  contain  cou\erted  into  carbon  dioxide.  Tlie  with- 
drawal of  so  ninch  coke,  and  its  jilace  taken  by  heat 
contained  in  the  blast,  means  that  the  14,460  cubic  yards 
of  escaping  gases  are  reduced  to  about  12,120  cubic  yards. 
The  effect  of  this  is  not  only  to  alter  the  speed  at  which 
the  gases  are  passing  through  the  materials,  but  to  alter  the 
relation  in  point  of  quantitj-  which  the  ironstone  present  in 
the  fm-nace  bears  to  the  coke,  so  that  in  point  of  fact  a 
larger  space  is  occupied  by  the  ore  than  was  before,  and  a 
lesser  one  by  the  fuel.  We  have  thus  the  carbonic  oxide 
passing  more  slowly  over  the  oxide  of  iron  at  the  same  time 


that  there  is  a  greater  quantity  of  the  oxide  exposed  to  the 
influence  of  the  reducing  gas.  To  illustrate  how  this  operates, 
a  table  has  been  prepared  showing  how  each  1,000  cubic 
feet  of  furnace  space  is  occupied  in  the  four  cases  we  are 
considering : — 


A. 

B. 

C. 

D. 

48  ft. 
Cold  Blast. 

48  ft. 
Hot  Blast. 

soft. 

Hot  Blast. 

soft. 

Hot  Blast. 

Coke 

Limestone 

Ironstone 

Cubic  Feet. 
736 

63 

201 

Cubic  Feet. 
686 

75 

239 

Cubic  Feet. 
590 

86 

324 

Cubic  Feet. 
590 

77 

833 

Total 

1,000 

1,000 

1,000 

1,000 

The  immediate  effect  of  the  introduction  of  the  hot  Wast 
is  to  alter  the  spaces  filled  by  the  three  minerals  from  those 
given  in  Column  A.  to  coke  68G,  limestone  75,  and  ore 
239  cubic  feet.  This  is  followed  bj-  a  twofold  advantage. 
Volume  for  volume,  ore  and  limestone  possess  double  the 
heat-intercepting  power  of  coke,  and  there  is  19  per  cent, 
more  ore  ready  to  oxidise  the  carbonic  oxide  passing  over  it 
at  a  reduced  speed  of  16  per  cent,  than  there  was  when 
using  cold  air.  The  increased  efficiency  of  the  coke,  due 
to  a  more  perfect  cooling  of  the  gases  and  higher  oxidation 
of  the  carbonic  oxide,  permits  its  further  suppression  until 
the  relative  spaces  tilled  by  the  materials  are  those  shown 
under  Column  B.  These  advantages  would  not  of  them- 
selves suffice  to  save  16  cwt.  of  coke  or  thereabouts  out  of 
45  cwt.,  but  the  reduction  in  the  coke  consumed  is  followed 
by  a  diminution  in  the  quantity  of  air  used  and  in  the  weight 
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of  pises  mill  slaj;  pnnluooil.  A  ivfori'iieo  to  the  a|)pio|iriii- 
timi  of  heiit  classilieil  uiiiler  the  lieail  of  "  X'uiiables  "  will 
show  in  cousciiucuce  dimiiiiitioii  from  7:!,:):18  to  34,6-13 
calorics. 

It  may  bo  asked  whether  this  proloiifieil  exposure  of  the 
ore  to  the  n'llueiiij;  pn-ses  emiUl  not  he  secured  bv  drivius; 
the  funiaee  at  u  slower  speed.  'I'lure  is,  however,  a  point 
wliieh  may  be  regurtled  as  one  of  eiiuilibriiini,  at  wliiih  the 
(pianlity  of  eold  materials  ehar^ed  at  the  top  just  sutliees  to 
reduee  the  temperature  of  tlie  eseapinjj  pises,  as  far  as  is 
possible  eonsistent  with  the  dimensions  of  the  furnace.  If 
the  volume  of  blast  enterinfj  at  the  tuyeres  is  lowered  one- 
half  it  would  mean  that  the  materials  would  be  exjiosed  for 
twice  the  time  to  the  hot  pises  that  they  were  previous  to  the 
alteration  in  the  rate  of  drivin<r.  The  elevation  in  the 
teinpeniture  of  the  coke  wouM  enable  its  carbtui  to  act  on 
the  carbon  dioxide,  so  that  there  would  ensue  as  peat  a  loss 
under  the  second  head  of  heat  evolution  in  Table  I.  as  there 
ispiined  by  a  more  perfect  interception  of  the  heat  contained 
in  the  gases. 

There  is,  however,  another  way  of  securinfT  this  juiilonp'd 
exposure  of  the  ore  to  the  action  of  the  reducinjj  gas  without 
incurring  the  inconvenience  just  referred  to,  viz.,  by  increasing 
the  dimensions  of  the  furnace  blown  with  cold  air.  When 
this  was  done  by  raising  the  height  from  4S  to  71  feet  it  was 
found  that  the  duty  performed  by  the  coke,  apart  from  the 
heat  contained  in  the  blast,  was  just  about  the  same  as  that 
ill  the  hot-blast  furnace. 

With  regard  to  the  jiosition  of  eciuilibrium  above  referred 
to,  it  is  wiu-thy  of  ri'iuark  that,  while  this  was  reached  when 
a  furnace  of  JH  feet  ran  100  tons  per  week  when  driven 
with  cold  air,  it  was  not  arrived  at  in  one  of  similar  dimen- 
sions using  heated  air  until  the  make  was  increased  to  about 
220  tons. 

When  we  proceed  to  examine  the  comiiosition  and  weight 
of  the  puses  given  off  by  a  48-feet  furnace  blown  with  air  at 
4S.'>'  C,  it  will  be  found  thai  about  20  per  cent,  of  the 
carbon  as  dioxide  has  disappeared,  due  no  doubt  to  the  still 
excessive  temperature  of  the  U])per  zone  and  too  rapid  a 
current  of  the  reducing  agent.  \n  obvious  way  to  remedy 
this  evil  would  be  by  an  addition  to  the  capacity  of  the 
furnaces.  This  was  done  by  raising  them  to  a  height  of 
SO  feet,  with  a  cubical  space  three  or  four  times  greater 
than  those  of  -IH  feet.  In  such  a  furnace  almost  the  full 
theoretical  quantity  of  carbon  as  dioxide  has  been  obtained, 
but,  while  the  larger  furnace  held  three  or  four  times  more 
ore,  &c.,  than  the  smaller,  the  production  was  only  about 
double  that  of  the  lesser.  On  referring  to  Table  II.,  it  will 
be  seen  that  a  further  economy  of  G'Gcwt.  of  coke  has 
been  effected  in  furnace  C".  as  compared  with  li.,  due  solely 
to  an  enlargement  of  space,  for  the  temperature  of  the  blast 
wa,s  exactly  the  same  in  both.  This  improvement,  it  will 
also  be  perceived,  is  due  to  an  extension  of  those  causes 
which  acted  so  heneticially  when  hot  air  was  apiilied  to  I!. 

If  6" 6  cwt.  of  carbon  m  tbereaboiits  be  the  full  ipiantity 
jK'r  ton  of  iron  which  can  be  found  in  the  gases  as  dioxide, 
and  if,  in  a  furnace  working  under  the  conditions  of  C,  it 
requires  22  32  of  coke  to  furnish  this  carbon,  and  that  in 
the  carbonic  oxide,  it  is  clear  we  cannot  withdraw  an}-  coke 
without  disturbing  the  position  of  equilibrium  supposed  to 
have  been  established  in  the  ease  of  the  furnace  in  question. 
Suppose  that  into  such  A  furnace,  the  blast,  instead  of  4Sj', 
is  admitted  at  CiOii'  as  happened  under  Column  D.  The 
additional  heat,  732  calories,  instead  of  534  as  in  C,  will 
make  itself  felt  throughout  the  entire  height  of  the  funiaee, 
including,  of  course,  the  upper  zone.  Immediately  this 
happens,  some  of  the  carbon  dioxide  generated  by  the 
reduction  of  the  me  attacks  the  coke  and  escapes  as 
carbonic  oxide.  If  Table  I.  is  examined,  it  will  be  seen 
that  almost  the  whole  of  the  additional  heat  carried  into 
the  furnace  U.,  as  compared  with  ( '.,  has  been  absorbed  by 
the  disappearance  of  carbon  dioxide,  so  that  the  net  power 
of  the  coke  unit  in  both  cases  is  practically  the  same. 
Nevertheless,  it  will  be  remarked  that  there  is  still  a  small 
saving  of  coke  due  to  a  reduced  amount  of  blast,  escaping 
pises,  &c. 

From  what  has  preceded,  it  has  been  concluded  that  a 
furnace  of  80  ft.  affords  sufficient  o])])<)rtunity  for  the  gases 
being  as   fully  saturated  with  oxygen  as   the  nature  of  the 


process  of  deoxidising  the  ore  will  permit.  The  sensible 
heat  in  the  escaping  gases,  however,  still  represents  a  con- 
siderable loss,  reduced,  as  it  has  been,  from  29,482  to 
11,04:!  calories. 

According  to  estimate  it  was  believed  that  the  reduction 
of  oxide  of  iron  ought  to  be  attended  by  an  increase  of 
temperature — in  other  words  the  conversion  of  carbonic 
oxide  into  carbonic  dioxide  priMlueed  more  heat  than  that 
absorbed  by  splitting  up  oxide  of  iron  into  its  constituent 
parts.  The  estimatcil  difTerence  not  being  a  large  one,  an 
experiment  was  made  by  substituting  in  the  furnace  inert 
substances  having  about  the  same  specific  heat  as  the  ore. 
The  results  confirmed  the  correctness  of  the  calculation — 
the  temperature  of  the  escaping  gases  fell,  and  rose  to  their 
normal  point  when  the  use  of  ore  was  recommenced.  A 
more  expensive  experiment  was  subsequently  made  in 
the  same  direction  by  building,  at  Ferryhill,  a  pair  of 
furnaces  having  a  height  of  l();t  feet,  without  any  substantial 
benefit  being  derived  from  the  large  additional  expenditure 
incurred. 

It  was  Scheerer,  I  think,  who  first  divided  the  blast 
furnace  into  zones.  The  fir.st  division,  beginning  at  the 
tO])  and  exlcndlng  12  feet  downwards,  was  designated  the 
prelieating  zone  ;  the  following  IH  feet  downwanis  was  dis- 
tinguished as  the  reducing  zone ;  the  next  8  feet  the 
carburising  zone,  followed  by  4  feet  which  constituted  the 
zone  of  fusion.  The  lowest  of  all,  having  a  depth  of  about 
6  feet,  was  named  the  zone  of  combustion.  The  author  of 
this  mai)ping  out,  as  it  were,  of  the  interior  of  the  furnace 
does  not  wish  to  he  understood  as  confining  its  various 
functions  within  the  res])ective  spaces  assigned  to  them  ; 
on  the  contrary,  he  admits  the  existence  of  c(Uisiderable 
variations  of  position.  My  own  observations,  however, 
have  led  me  to  conclusions  varying  considerably  from  those 
adoptetl  by  Scheerer. 

The  fundamental  cause  of  these  differences  seems  to 
depend  on  the  temperatm-e  considered  as  being  required  for 
a  commencement  of  the  reduction  of  the  ore.  By  Sheerer, 
the  reducing  zone  is  considered  to  require  a  temperature  of 
1,000'^  to  1,200'  C.  This  change  undoubtedly  is  not  the  same 
with  all  kinds  of  ores,  but  my  experiments  were  conducted 
when  using  almost  every  \'aricty  of  the  mineral.  According 
to  the  trials  made,  a  mixture  of  one  volume  of  carbon 
dioxide  and  two  volumes  of  carbonic  oxide  at  a  temperature 
of  410°  removed  10  per  cent,  only  of  the  oxygen  in  Cleve- 
land ore,  and  37 '8  percent,  from  an  artificially  prepared 
oxide.  The  composition  of  the  gases  at  the  different  depths, 
however,  indicates  in  an  unmistakable  manner  the  nature  of 
the  action  which  is  going  on  at  any  particular  point.  A 
table  has  been  prepared  from  actual  analyses  of  the  gases, 
which  gives  the  quantity  of  oxygen  present  for  every  1,000 
parts  of  metal  pruilueed  ;  and  to  this  is  added  the  weight 
of  carbon  they  contained.  The  results  vary,  l)Ut  the  general 
inference  to  be  drawn  from  the  observations  made  on 
furnaces  of  80  feet  is  that,  by  the  time  the  minerals  have 
passed  through  a  space  of  8  feet  of  the  depth  they  have  to 
travel,  all  the  oxygen  susceptible  of  removal  from  the  ore 
in  the  upper  region  is  found  in  the  gases,  the  remainder 
being  retained  until  it  reaches  the  zone  of  fusion.  The 
same  is  the  order  of  action,  in  a  somewhat  modified  form, 
which  was  found  to  prevail  in  the  case  of  furnaces  48  feet 
in  height. 

On  casting  the  eye  along  the  lines  of  figures,  a  somewhat 
remarkable  circumstance  is  apparent,  viz.,  that  the  quantity 
of  oxygen  per  1,000  of  pig  iron  graduall}'  decreases  as  the 
gases  ascend,  until  they  approach  the  upper  region,  when 
it  commences  to  increase.  This  had  been  the  subject  of 
observation  for  many  years  without  any  complete  explana- 
tion being  given  of  its  cause.  Dr.  Percy,  among  others, 
bestowed  some  attention  to  the  circumstance  without 
arriving  at  any  opinion  satisfactory  to  himself.  It  is  a 
little  extraordinary  that,  so  far  as  I  have  seen,  no  notice 
has  ever  been  taken  of  the  fact  that  the  carbon  in  the  gases 
followetl  the  same  law.  While  engaged  in  investigating  the 
action  of  furnace  gases  on  the  ore,  a  peculiarity  was  ob- 
served previously  unknown  to  me,  viz.,  that  large  quantities 
of  carbon  were  deposited  by  the  dissociation  of  the  reducing 
gas,  the  action  being  2  CO  =  CO^  +  C.     Experimentally,  I 
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ascertained  that  spongy  iron,  as  well  as  oxide  of  iron,  was 
capable  of  producing  the  change,  and  that  30  per  cent,  of 
carbon  dioxide,  mixed  with  the  carbonic  oxide,  arrested  the 
reaction,  the  temperature  at  the  time  being  420'.  Dr.  C.  A. 
Wright,  who  subsequently  became  chief  chemist  of  our 
laboratorj',  ivas  asked  to  continue  the  examination.  The 
conclusion  arrived  at  was  the  impossibility  of  effecting  the 
comjilete  reduction  of  Fe./>,  or  of  any  oxide  by  CO.  On 
the   contrary,   when   metallic   iron   known   to    contain   no 


oxygen  was  exposed  to  a  current  of  this  gas,  carbon  was 
deposited  and  oxygen  absorbed.  It  would  seem,  therefore, 
that  this  absorption  of  oxygen  by  the  iron  and  precipitation 
of  carbon  suthce  to  explain  the  disappearance  of  these  two 
elements  from  the  gases,  and  that  they  remain  in  this  con- 
dition until  the  fusion  of  the  iron,  in  contact  with  intensely 
heated  carbon,  liberates  the  oxygen  as  well  as  that  portion 
of  the  carbon  which  is  not  absorbed  by  the  metal  in  order 
to  produce  pig  iron. 


Table  III. — Showing  the  Quantity  of  Oxygex  and  Cahbon  in  Gases  per  1,000  Parts  op   Pig  Iron  produced. 
The  Eight  Feet  immediately  below  Charging  Plates  is  occupied  by  Charging  Apparatus. 


Distance  below 
Top  of  Minerals. 


0  Feet. 


8i  Feet. 


IS  Feet. 


O. 


c. 


31  Feet. 


444  Feet. 


O. 


57  Feet. 


G2i  Feet. 


63  Feet. 


No.  1.  Oxygon  . . . 

Carbon.... 
No.  2.  Oxygen  . . . 

Carbon.... 
No.  3.  Oxygen  . . . 

Cai'bon 

No.  4.  Oxygen  . . . 

Carbon.... 


1,843 


1,813 


1,670 


1,101 
1,101 
1,043 
1,018 


864 


1,233 


1,H0 


1,3011 


1,206 
9l'6 

1,22 1 

897  j      .. 


1,231 

.. 

1,23B 

816 

.. 

871 

.. 

1,482 

.. 

1,190 

911 

.. 

1,016 

1,312 

.. 

1,256 

007 

1,300 

918 

898 

917 

901 


891 


1,207 


1,207 


8;i9 


S87 


926 


1,137 


1.283 


939 


977 


1,348 


1,.3G6 


1.378 


1.387 


967 


927 


1,013 


1.021 


Note. — Nos.  3  and  4  were  using  partially  calcined  limestone,  hence  the  deficiency  of  O  and  C  until  the  lower  depths  are  reached. 


Table  IV. — Showing  what  may  be  regarded  as  a  Typical  Instance  of  the  Absence  op  Carbon  Dioxide  in 
the  Gases  taken  from  a  Furnace  of  80  Feet.  Measurements  taken  from  the  Highest  Level  op  the 
Minerals,  i.e..  Eight  Feet  below  Charging  Plates. 


Depth  below  Charge. 

Escape 
Pipe. 

3i  Feet. 

9J  Feet. 

16  Feet. 

224  Feet. 

28J  Feet. 

35  Feet. 

41f  Feet. 

66  Feet. 

16-07 

27-34 

-11 

56-4S 

11-71 

29-71 

-10 

58-48 

10-03 

31-39 

-07 

58-31 

8-17 

31-40 

-14 

60-29 

6-12 
32-79 

-2S 
GO-SI 

35-27 

-10 

61-03 

100- 

-72 

3-01 

30-00 
-11 

03-89 

100- 

30-02 

-08 

ft!- 18 

39-47 

•14 

57-38 

Total 

100- 

100- 

100- 

100- 

100- 

100- 

100- 

So  far,  then,  as  the  analyses  given  in  Table  III.  enable  us 
to  judge,  instead  of  the  upper  two-thirds  of  a  furnace  being 
retpiired  for  the  purposes  of  reduction,  no  material  change 
is  effected  after  passing  through  18  feet  in  a  modern  furnace 
of  80  feet  in  height.  After  this  the  composition  of  the 
gases,  and,  therefore,  of  the  minerals,  remains  pretty  steady 
until  the  vicinity  of  the  tuyeres  is  reached,  with  the  con- 
sequences already  referred  to. 

Of  the  excess  of  oxygen  at  the  zone  of  combustion  it  is 
highly  probable  that  a  portion  is  due  to  the  reduction  of 
P.,Oj,  SiOj,  SO3,  and  CaO.  In  the  case  of  Cleveland  iron  I 
have  estimated  this  at  54  parts  per  1,000  of  pig  iron  produced, 
but  the  average  total  oxygen,  beyond  that  furnished  by  the 
blast  in  the  first  two  instances  given,  was  130  parts.  At 
this  rate  there  must  have  been  76  parts  of  oxygen  liberated 
from  the  oxide  of  iron,  which  is  equal  to  19  per  cent,  of  that 
originally  combined  with  the  iron  in  the  ore. 

It  may  be  appropriate  here  to  refer  to  what  may  be  taken 
as  a  ty|)ieal  expression  of  the  working  of  a  blast  furnace  in 
respect  to  the  presence  of  carbon  dioxide.  An  analysis  of 
the  gases  is  therefore  inserted  in  Table  IV.,  drawn  from  an 
80-feet  furnace  at  various  levels,  with  the  simple  remark 
that  it  is  improbable  that  carbon  dioxide  can  exist  for  any 
length  of  time  when  exposed  to  incandescent  coke  at  the 
temperature  which  prevails  at  the  depths  mentioned  in  the 
last  two  columns. 


Something  like  40  years  ago  the  escaping  gases  from  the 
blast  furnaces,  rich  as  they  were  in  carbonic  oxide,  were 
permitted  to  burn  wastefully  on  the  surface  of  the  minerals 
charged  at  the  throat.  This  meant  a  loss  of  about  54  per 
cent,  of  the  heating  power  of  the  coke.  For  reasons  already 
given  it  was  of  course  impossible  to  utilise  much  of  this 
heat  in  the  actual  smelting  of  the  ore,  because  of  the 
necessity  of  preserving  a  large  excess  of  carbonic  oxide  in 
the  gases.  This,  however,  constituted  no  reason  why,  apart 
from  the  furnace  work  itself,  this  vast  quantity  of  gaseous 
fuel  should  not  have  been  utilised,  as  it  no  doubt  would 
earlier  have  been,  had  the  ironmakers  known,  as  they  now 
do,  its  full  value.  To-day  all  the  blast  and  other  engines 
are  driven  and  the  air  is  heated  at  our  blast  furnaces  by 
fuel  formerly  wasted,  and  this  without  any  labour  for  stoking 
being  required.  In  Great  Britain  alone  the  annual  saving 
from  this  cause  is  fully  equal  to  four  million  tons  of  coal. 

In  connexion  with  the  other  volatile  products  which 
accompany  the  iron  smelters'  work  I  will  only  mention 
ammonia.  Some  qualities  of  coal  admit  of  being  used  in 
the  raw  state.  In  this  case,  as  in  distilling  coal  for  iUuminat- 
ing  purposes,  ammonia  is  generated  and  may  be  collected. 
Instead,  howe\'er,  of  the  ammoniacal  vapour  being  all 
contained  in  the  hydrocarbons  as  in  gas-making,  it  is  diluted 
in  addition  with  most  of  the  fixed  carbon  as  oxides  and  all 
the  nitrogen  of  the  atmospheric  air  used  in  its  combustion. 
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NcviTtlii'loss  Messrs.  Ituirils,  of  the  Giirtsherrie  works,  nud 
otiu-rs,  iiri'  inaiiufai'tiiriii^  liir-ii'  quant  It  irs  of  ainiiioiiia 
siil|ilmti' from  tlu'  aiiiiiioiiiu  so  obtainetl.  A  similar  objcit 
is  »L-liii'M<l  liv  attacliiii};  tlu-  iioecssarv  coikU'Iisits  to  tlie 
apparatus  for  coking  coiil.  The  process  of  distillalioii  is 
titen  carried  on  in  hernielicallv  eU)Sed  ovens  healed  by  tlie 
combustion  of  tlie  pises  evolved.  These,  before  ix-acliini^ 
the  Hre-plaee  where  they  are  burnt,  are  <leprived  uf  their 
aininoniai-al  vapours  by  passinj^^thrtui^h  etindensers  i)ro\'i<U'd 
for  tile  purpose.  l're\ious,  howevi-r,  to  this  bein^  (lone,  the 
waste  heat  from  the  eokiiif;  process  had  been  applied  for 
jfeneniliufi  steam,  so  that  at  certain  colieries  in  the  county 
of  Durham  all  the  iiieehanieal  power  is  obtained  witliiint  any 
coal  heiiifi  specially  burnt  for  tliis  purpose. 

Hefore  speakin;;  of  the  next  and  last  fireat  iuipiovements 
in  connexion  with  my  subject,  I  should  like  to  sav  a  few 
wonls,  and  a  few  wonis  only,  respecting  steel,  a  well-know  ii 
and  most  valuable  compound  of  iron  and  carbon.  Let  nic 
lirst  observe  that  it  seems  improbable  that  this  substance 
W'as  not  earlier  known  to  the  ancients,  as  was  at  one  time 
supposed.  The  facility  with  wliich  the  metal  combines  with 
carlion  ivndcrs  it  \\-r\  unlikely  that  acieration  would  not 
occasionally  take  place  when  iron  itself  was  the  object  of 
the  manufacturer.  Certain  it  is  that  -Vfrricohi,  who  wrote  in 
I.>jt>,  describt's  in  Latin  a  mode,  apparently  as  well  known 
as  that  of  makin<;  iron  itself,  of  making  .-Ifie.  The  en;;raviiiir 
ill  his  "  I)e  re  metallica"  shows  bars  of  malleable  iron 
placed  upri};ht  in  a  charcoal  fire  resembling  that  of  a  Catalan 
heartli.  These,  after  an  exposure  of  several  lionrs  to  the 
incandescent  charcoal  and  liot  carbonic  oxide,  were  found 
changed  to  steel  and  employed  as  such. 

After  the  invention  of  the  blast  furnace,  pig  iron  was 
|)laccd  in  a  similar  hearth  to  the  Catalan,  and  while  in  a 
nielled  state  a  blast  of  air  was  directed  upon  the  molten 
metal,  until  just  as  much  carbon  remained  with  the  iron  as 
constituted  steel.  This  mode  of  procedure  conlinned  to  be 
practised  long  within  my  own  recollection,  and  may,  for 
what  I  know,  still  be  followed  in  .some  districts.  The  subject 
of  steel-making  occupied  the  attention  of  Hassenfratz,  of 
Heaunuir,  aial  others,  but  practically  the  only  process 
followed  until  1K65  was  the  well-known  one  of  cementation. 

Since  the  days  of  F(nircroy  it  had  been  ascertained  that 
in  addition  to  the  iron  carbon  was  an  essential  ingredient  in 
cast  metal,  but  invariably  accompanied  by  more  or  less 
silicon,  and  whenever  the  minerals  contained  sulphur  or 
phosphorus  these  metalloids  were  jlso  present.  The  nature 
of  the  actions  employed  for  ridding  the  product  of  the  blast 
furnace  of  these  substances  so  as  to  render  it  malleable  had 
also  been  carefully  examined  and  explained  by  the  light  of 
scientilic  investigation.  The  manufacturer  had,  it  is  true, 
learnt  by  experience  and  observation  how  to  produce  an 
article  of  excellence  without  much  knowicdgc  of  the  science 
of  his  art.  Among  other  things  he  ascertained  that  to  obtain 
a  ton  of  wrought  iron  he  leipiired  the  heat  of  an  equal 
weight  of  coal  in  the  puddling  furnace ;  but  he  did  not 
know,  nor  did  even  men  of  science,  1  think,  ever  dream,  that 
the  oxidation  of  the  metalloids  In  the  pig  iron,  and  that  of  a 
small  portion  of  the  metal  itself,  would  afford  heat  enough 
to  enable  the  workman  to  dispense  with  the  use  of  all  coal 
ill  the  process  of  conversion.  When,  therefore,  the  iron  trade 
was  informed  of  this  in  a  paper  read  before  the  Uritish 
Association  In  IH^jlJ,  entitled  •'  .\  mode  of  making  iron 
without  the  use  of  fuel,"  its  author,  Henry  Bessemer,  was 
set  down  by  the  iron  trade  as  a  deluded  enthusiast.  At  that 
period  I  doubt  whether  10  pounds  of  wrought  iron  liad  ever 
been  seen  in  a  state  of  fusion  at  one  time.  ISessemer,  in  his 
description,  liowe\'er,  spoke  of  melting  tons  of  it  with  no 
more  heat  than  that  aif<trded  by  the  rapid  oxi<lation  of 
about  5  or  G  per  cent,  of  the  weight  of  the  pig  iron  used. 
Xot  only,  therefore,  was  the  subject  one  of  eeonomic  but 
al.so  of  high  scientific  interest.  Xevertheless,  a  mere  state- 
ment of  the  title  of  the  [laper  was  all  the  notice  bestowed 
by  our  predicessors  in  their  "  Transactions  "  on  a  discovery 
which  has  revolutionised  the  art  of  making  iron.  It  is  quite 
true  that  for  some  time  it  appeared  as  if  the  scientific  aspect 
of  the  qiieslion  were  to  constitute  its  only  recomineiidatioii, 
for  the  inallc-able  iron  made  in  a  Hessemer  coiiverler  [iioved 
uninaiiageable  when  hot,  and  destitute  of  strength  wheu  cold. 
Finally  it  wa,s  ascertained  that  phosphorus  was  the  source 


of  the  evil,  and  furtlier,  that  while  carbon  and  silicon  could 
be  almost  entirely  removed  from  the  molten  nutal.  this  Ihird 
metalloid  remained  uiiafl'ecteil  by  the  treatment.  The  extent 
to  which  the  hurlful  iiifliieiice  of  phosphorus  makes  itself 
felt  in  the  wrought  inui  obtained  by  the  licsseiner  process  is 
somewhat  remarkable,  because  while  two-  to  three-tenlhs 
lier  cent.  Is  often  present  In  puddled  bars  of  fair  qualltv, 
pidbalily  no  consnmer  would  accept  Bessemer  steel  when  "it 
contains  half  of  this  amount.  The  first  success  was  obtained 
ill  Sweden,  where,  by  using  pig  iron  containing  a  mere  trace 
of  the  objectionable  substance,  a  product  was  olitaiiu'd 
which  was  satisfactory.  l'"or  many  years  the  beneficial 
effect  produced  by  manganese  on  steel  hail  been  well  known, 
and  It  occurred  to  I!.  F.  Musliet,  son  of  David  Miishet,  one 
of,  If  not  the  earliest  .scientific  metallurgist  in  the  llnited 
Kingdom,  to  try  its  influence  in  the  converter  on  iron  made 
from  file  hematite  iron  of  the  West  of . England,  wliii-h 
contained  from  -O'l  to  -1  per  cent,  of  ])Iiosphonis.  This 
aihlitioii,  apparently  by  its  removing  occluded  or  comliincd 
oxygen  in  the  molten  iron,  afforded  the  necessary  relief ,  and 
the  operation  being  one  of  extreme  simplicity,  enables  steel 
or  wrought  iron  to  be  produced  at  a  greatly  reduced  cost. 
To  such  an  extent  has  this  been  carried,  that  ore  is  brought 
by  sea  over  a  distance  of  1,000  miles  to  Middlesbrough, 
and  from  it  steel  rails  are  made  moie  cheaply  lliaii  a  greatly 
inferior  article  of  iron  can  be  produced  from  the  aliiuidant 
anil  economically  wrought  bed  of  ironstone  found  within  a 
couple  of  miles  of  that  town.  .\s  an  example  of  the  facility 
of  conversion  may  be  ailduced  the  fact  that  the  molten 
metal  is  brought  direct  from  the  blast  furnace,  turned  into 
steel  or  ingot  iron  as  thc>  case  may  be,  and  the  heat  evolved 
by  the  operation  is  sufKcieiit  to  enable  the  product  in  many 
cases,  without  further  use  of  fuel,  to  be  taken  direct  to  the 
mill  and  rolled  into  a  liiiished  bar. 

We  have  just  seen  that  ■  1  per  cent.,  or  thereabouts,  of 
phosphorus  renders  steel  or  ingot  iron  valueless  ;  in  like 
manner  very  insignificant  variations  in  the  quantifies  of 
carbon  or  silicon  materially  affect  their  quality.  Now  the 
blow,  as  it  is  termed,  in  a  Bessemer  converter  may  bo 
accomplished  in  from  12  to  15  minutes.  It  is  clear  that 
therefore  the  opportunity  of  ascertaining  the  precise  quality 
of  the  steel  is  one  of  very  short  duration.  It  is,  I  think,  not 
disputed  that  a  product  can  be  obtained  by  this  ]>roccss 
possessed  of  \ery  high,  if  indeed  not  of  the  highest, 
excellence,  but  it  is  also  pretended  that  the  quality  is  not 
sufficiently  uniform  for  certain  ])urposes.  The  ordinary 
revcrbcratoiT  furnace  is  incaiiahle  of  affording  the  necessary 
temperature  for  melting  steel  or  wrought  iron,  but  by 
employing  the  fuel  in  a  gaseous  state,  and  by  heating  the 
air  and  gas  before  they  are  brought  together,  as  is  done-  In 
the  valuable  furnace  suggested  by  the  Messrs.  Siemens,  the 
heat  is  so  intensified  that  wrought  ircui  in  it  is  rapidly  fused. 
Steel  is  now  largely  intide  in  such  furnaces,  either  by  mixing 
wrought  and  cast  iron,  as  proposed  by  JL  Pierre  Martin,  or 
by  means  of  cast  iron  alone,  when  the  carbon  Is  removed 
by  the  addition  of  iron  ore  and  some  limestone,  in  which 
case,  by  the  agency  of  the  ore,  the  metalloids  are  oxidised 
and  removed  from  the  bath  of  iron.  Some  hours  being 
required  for  this  snflicienf  opportunity  is  afforded  for  ascer- 
taining the  progress  of  the  operation. 

The  cause  of  the  iron  in  the  .Siemens  furnace  as  well  as 
in  the  Bessemer  converter  retaining  its  associated  phosphorus 
began  in  time  to  attract  the  attention  of  chemists.  In  each 
case  the  expulsion  of  the  metalloids  is  effected  by  oxidation. 
The  carbon  is  gasified,  and  the  silicium  on  being  acidified 
is  absorbed  and  forms  a  slag  containing  usually  45  to  50 
per  cent,  of  silicic  acid.  In  the  presence  of  such  an  excess 
of  this  substance,  any  iihosphorie  acid,  if  formed,  could  not 
be  absorbed  by  the  slag.  It  was  the  late  M.  Griiner,  of 
I'liris,  who,  ill  IHIu,  first  pointed  out  this  fact,  and  he  it 
was  who  first  recommeiided  the  use  of  lime  in  order  to 
render  the  slag  basic  instead  of  acid.  Further,  in  order  to 
avoid  the  presence  of  silica,  he  recommended  at  the  same 
tinio  that  the  converter  should  be  lined  with  lime  instead  of 
with  fireclay. 

The  same  subjcjt  engaged  my  own  attention,  when 
guided  by  the  fact,  that  as  oxide  of  iron  in  puddling  was 
capable  of  acidifying  and  removing  a  large  quantity  of 
the    phosphorus    as   iron    jiliosphafe,    it   might    be  possible 
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to  make  this  removal  more  complete  by  some  modification 
of  the  temperature  of  the  furnace.  This  was  found  to  be 
practicable  without  reducing  the  carbon  below  the  point 
necessary  for  the  easy  fu.sion  of  the  metal.  The  result  of 
these  experiments  was  communicated  to  the  Iron  and  Steel 
Institute  in  March  1877,  when  it  was  shown  that  pig  iron 
containing  1'75  per  cent,  of  P  could  in  a  few  minutes  have 
this  reduced  to  -2  per  cent.  This  process  is  now  being 
used  in  the  United  States  for  freeing  east  iron  from  most 
of  its  associated  phosphorus. 

The  rapid  destruction  of  the  ordinary  Bessemer  converter 
led  Mr.  G.  I.  Suelus  to  consider  the  practicability  of 
using  a  lime  lining,  and  on  experimenting  with  this  on  a 
working  scale  he  confirmed  the  opinions  previously 
enunciated  by  Grviner  by  observing  that  the  presence  of 
lime  had  removed  a  considerable  quantity  of  the  phos- 
phorus. These  discoveries  constitute  the  foundation  of 
the  very  important  basic  process  of  Messrs.  Thomas  and 
Gilchrist,  which  consists  iu  adding  lime  to  the  molten  steel 
in  a  converter  constructed  on  the  principle  described  by 
Mr.  Snelus.  Considerable  difficulty  had,  however,  been 
experienced  by  this  metalUn-gist  in  the  attachment  of  the 
lime  lining  to  the  walls  of  the  converter.  This  importaut 
(piestion  was  solved  by  Mr.  Edw.  Kiley  by  exposing  dolo- 
mite to  a  very  high  temperature  in  order  to  prevent  further 
shrinking,  and  then  grinding  it  and  mixing  the  ]>o\vder  with 
coal  tar.  This  formed  a  species  of  cement  which  is  applied 
to  the  sides  and  bottom  of  the  converter  in  the  form  of 
bricks  or  a.s  cement.  Doubtless,  simple  as  the  idea  is,  it  has 
greatly  contributed  to  the  success  of  the  basic  process. 

The  acidification  and  subsequent  transference  to  the  slag 
of  the  phosjdiorus  by  the  basic  treatment  has  led  to  its 
application  to  agriculture.  For  this  purpose  the  slag  is 
ground  to  a  fine  powder  and  sprinkled  over  the  land  without 
any  further  preparation.  15}'  this  operation  an  indispensable 
element  of  animal  life  is  derived  from  the  remains  of  living 
creatures  which,  ages  ago,  found  a  gi'ave  iu  the  ferruginous 
mud  destined  to  become  the  great  Cleveland  bed  of  iron- 
stone. 

Before  closing  this  portion  of  my  official  duty,  I  cannot 
refrain  from  tendering  to  chemists  an  assurance  of  the 
great  advantage  the  manufacturers  of  iron  feel  they  have 
derived  from  the  lessons  taught  tliem  by  chemical  science. 
I  am  the  more  anxious  to  do  this  because  we,  among  others, 
have  been  reminded  that  we  are  losing  the  supremacy  among 
industrial  nations  which  we  once  enjoyed,  for  want  of  that 
knowledge  of  chemistry  which  is  more  assiduously  cultivated 
abroad  than  it  is  iu  our  own  country.  I  am  not  prepared 
to  deny  that  the  opportunities  for  acquiring  a  .scientific 
education  are  less  generally  spread  here  than  is  the  case  in 
France,  German}',  or  Belgium,  but  for  this  the  nation,  and 
not  the  iron  trade  in  particular,  is  responsible.  It  must 
also  be  admitted  that  as  manufacturers  we  no  longer  stand 
so  far  above  other  lands  as  we  formerly  did.  In  this  result 
any  differences  of  education  are  in  no  way  concerned,  for  if 
1  were  to  classify  the  nationalities  of  the  various  in\'entions 
enumerated  in  the  course  of  my  remarks  the  fears  of  those 
who  are  alarmed  at  the  appearance  of  a  Belgian  girder  or  a 
German  steam-engine  on  our  shores  would,  I  think,  be 
allayed.  Perhaps  I  may  be  allowed  to  offer  a  very  few 
words  on  the  technical  side  of  this  important  question  of 
education.  Much  I  shall  not  be  able  to  say,  because  I 
have  not  yet  been  able  to  learn  the  precise  position  which  the 
subject  occupies  in  the  minds  of  its  most  earnest  advocates. 
If  it  means,  as  is  sometimes  alleged,  a  system  by  which, 
along  with  scientific  instruction,  manual  dexterity  in  the  use 
of  tools  or  a  practical  knowledge  of  various  manufacturing 
processes  has  to  be  acquired,  I  confess  I  am  not  sanguine 
as  to  the  results.  Certain  I  am  that  if  foreign  workmen  are 
more  skilful  in  their  trades,  which,  as  a  rule,  I  doubt,  and 
which  in  the  iron  trade  I  deny,  this  superiority  is  not  due 
to  scientific  training  in  the  manner  proposed,  for  in  this 
they  possess,  so  far  as  I  have  seen,  no  advantage  over  our 
own  workmen.  My  objection  to  the  \\li(iU'  system  is  the 
impos.sibility  of  anything  a]iproachiiig  a  general  application 
being  practicable.  1  ha\e  not  a  word  to  say  against  the 
rudiments  of  science  being  taught  wherever  this  is  possible. 
The  knowledge  so  obtained  may  often  give  the  future  work- 


man a  more  intelligent  interest  in  his  employment  than  he 
at  present  possesses,  but  I  think  they  who  expect  much 
good  to  attend  such  a  thin  veneer  of  chemistry  or  physics 
do  not  take  sufficient  account  of  the  extent  of  the  know- 
ledge already  possessed  by  more  highly  educated  men  who 
are  now  directing  the  great  workshops  of  the  world.  It  is 
by  extending  and  enlarging  this  that  substantial  aid  has  to 
be  afforded  to  industry  and  science,  and  not  by  teaching  a 
mere  smattering  in  our  primary  or  any  other  schools.  In 
the  case  of  young  people  who  from  necessity  must  leave  the 
schoolroom  at  an  early  age,  my  own  leaniug  is  towards  the 
present  system,  with  the  addition  of  fb'awing  and  some 
natural  science.  By  these,  certain  important  lessons  are 
taught,  which,  if  not  followed  under  the  discipline  of  the 
schoolmaster,  run  some  risk  of  being  entirely  neglected. 
After  this,  probably,  the  playground  will  be  found  more 
usefid  and  much  more  popular  with  the  schoolboy  than 
trying  to  learn  a  trade  by  means  of  tools  whicli,  before  he  has 
to  use  them  in  earnest,  may  be  thrown  into  the  scrap  heap. 

As  a  national  question  the  attention  of  the  Government, 
Imperial  or  municipal,  ought  to  be  directed  to  the  impor- 
tance of  establishing  in  all  great  manufacturing  centres, 
institutions  resembling  the  Physical  College  of  this  city. 
These  should  consist  o'  appropriate  and  even  handsome 
buildings,  properly  furnished  with  all  the  instruments  and 
appliances  required  for  teaching  the  sciences  iu  their 
practical  bearings  on  industrial  pursuits.  In  Newcastle,  as 
well  as  in  other  places,  this  has  been  done  on  a  fairly  ample 
scale,  and  the  advantages  the  College  of  Science  in  this  city 
is  capable  of  affording  are  offered  on  such  terms  that  no  one 
can  plead  expense  as  a  barrier  to  mental  improvement. 

Bearing  in  mind  the  importance  of  the  subject,  and 
remembering,  as  my  colleagues  and  myself  do,  the  diffi- 
culties we  have  had  to  encounter,  and  those  we  have  still 
before  us,  I  am  strongly  of  opinion  that  the  erection  and 
maintenance  of  colleges  of  science  should  not  be  left  to  the 
accidental  liberality  of  the  few,  but  should  be  taken  in  hand 
by  the  nation  at  large. 


On  AHoijK  of  Iron  and  Silicon.  R.  A.  Hadfield.  A  paper 
read  at  the  Paris  meeting  of  the  Iron  and  Steel  Institute, 
1889. 

The  alloying  of  elements,  other  than  carbon,  with  iron  is  a 
comparatively  new  field,  and  possesses  special  interest,  not 
only  to  those  concerned  and  engaged  in  the  treatment  of 
metals,  but  also  to  those  who  study  the  physical  properties 
of  substances.  As  the  properties  and  nature  of  alloys  of 
carbon  and  iron  are  fairly  well  understood,  it  is  hardly 
necessary  to  consider  them  here,  and  iu  order  to  narrow 
down  the  considerations  dealt  with  in  this  paper  to  a  prac- 
ticable limit,  attention  will  be  confined  solely  to  alloys  or 
mixtures  of  which  metallic  iron  and  silicon  form  the 
principal  constituents. 

An  investigation  of  the  properties  of  manganese  steel, 
i,e.y  an  alloy  of  iron  and  manganese,  was  placed  before  this 
Institute  by  the  author  some  12  months  ago,  and  its  physical 
properties  have  been  fairly  well  determined,  as  compared 
with  alloys  of  iron  with  other  elements.  This  was  the  more 
practicable  owing  to  the  fact  that  the  manufacture  of  "  cast 
iron  "  alloys  of  manganese,  that  is,  ferro-mauganese,  had 
been  for  some  time  past  in  a  very  advanced  state.  In 
other  words,  by  the  cheap  production  of  the  alloys  known 
as  rich  feiTO-manganese,  a  material  containing  80  per  cent, 
of  manganese  and  5  per  cent,  to  7  per  cent,  of  carbon,  the 
residue  being  iron,  has  enabled  experiments  to  be  readily 
carried  out  by  further  alloying  such  rich  manganese 
products  with  pure  iron. 

Mr.  Turner's  paper,  read  at  the  British  Association 
Meeting,  Bath,  last  year,  described  experiments  with  steel 
containing  from  '10  per  cent,  to  '50  per  cent,  of  silicon, 
aud  the  details  were  fully  given  in  the  "  Proceedings  "  of 
the  Institute.  The  writer  was  asked  by  Mr.  Turner  and 
the  British  Association  committee  to  investigate  the  effect  of 
higlicr  percentages  of  silicon,  and  he  thought  that  the  result 
of  his  incjuiries  miglit  also  be  of  interest  to  the  Institute. 

The  subject  of  alloys  of  iron  and  silicon  has  for  some 
years  occupied  the  writer's  attention,  but  it  was  not  until 
lately  that  rich  cast-ii-ou  alloys  of  silicon,  i.e.,  feiTO-silicon, 
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have  been  obtninable,  and  even  now  they  cannot  compare 

in  riehni'.fs  of  silicon  with  that  of  the  maugaucse  in  fcrro- 
uiuuf^iiucso.  The  highest  Icrro-silicon  yet  miulo  contiiiiis 
not  more  than  about  18  per  cent,  to  20  per  cent,  of  silicon. 
Fortunately,  however,  owing  to  the  peculiar  fact,  noticeil 
more  fully  further  on,  as  to  its  lowness  in  carbon,  this  is 
much  better  litted  for  experimental  work,  as  compareil  with. 
say,  liO  jK'r  cent,  ferro-mang'anese.  Such  a  percentage  of 
silicon,  though  comparatively  speaking  not  so  high,  is 
sutlicicnt  to  enable  a  suitable  experimental  material  to  be 
mude,  i.e.,  a  resultant  material  not  containing  too  nuieh 
carbon  to  interfere  with  an  examination  of  the  effect  of  the 
metalloid  silicon  upon  the  metal  iron.  Thus  while  in  the 
case  of  rich  spiegel  or  ferro-uumgancsc  the  carbon  present 
amounts  to  some  5  or  G  per  cent.,  the  20  ]ier  cint.  ferro- 
silicon,  on  the  contniry,  contains  comparatively  little  carbon 
— always  uiuler  l\  percent,  and  often  under  jj  per  cent. — 
so  that  by  means  of  this  cast-iron  alloy,  when  further 
diluted  or  mixed  with  pure  iron,  the  malleable  material  or 
steel  produced  practically  contains  but  little  carbon.  The 
curious  fact  that  ferro-silicon  alloys,  as  they  rise  in  silicon, 
diminish  in  carbon,  was  first  noticed  in  some  laboratory 
experiments  IS  years  ago  by  Mr.  Kdward  Uiley.  This  will 
be  again  referred  to  further  on.  Whilst  the  scope  of  the 
experiments  described  in  the  jirescnt  paper  is  in  no  way  to 
deal  with  uuiterial  other  than  malleable  comiiounds  of  iron 
and  silicon  with  small  quantities  of  iron  and  manganese, 
it  may  be  useful  to  give  some  general  reference  to  previous 
experiments. 

The  only  commercial  em|ilovment  of  silicon  with  other 
metals  is  that  of  silicon  bronzes.  .Silicon  is  stated  to  act 
upon  the  copper  in  a  similar  manner  to  phosphorus.  The 
qualities  of  such  alloys  are  great  strength  and  tenacity, 
high  electrical  conductivitj-,  and  resistance  to  corrosion. 
Wire  made  of  this  material  is  stated  to  have  a  conductivity 
of  80  per  cent.,  and  a  tensile  strength  of  about  3G  tons  per 
square  inch. 

Mr.  Warren,  in  a  recent  number  of  the  "  Chemical  News," 
states  that  silicon,  when  in  the  nascent  state,  converts 
platiiuim  into  a  brittle  silieide,  or  by  heating  grai)hitoidal 
silicon  in  contact  with  platinum  to  a  full  red  heat,  combi- 
nation at  once  takes  place,  resulting  in  a  brittle  regulus 
containing  as  high  as  10  per  cent,  silicon,  which  is  fusible 
ut  a  red  heat,  and  breaks  with  a  crystalline  fracture. 


Silver  and  gold  arc  reported  as  not  presenting  any  great 
affinity  towards  silicon,  but  on  beating  a  mixture  of  potas- 
sium silico-lluoride  with  either  silver  or  gold  in  an  amorphous 
condition  to  a  high  temperature,  a  well-fused  regulus  of 
silieide  of  the  metal  may  be  obtained.  In  the  latter  instance, 
an  alloy  containing  ."i  per  cent,  of  silicon  is  almost  as  brittle 
as  antimony.  Silver,  when  alloyed  with  10  per  cent,  of 
silicon,  is  statcil  to  have  a  slightly  red  tint. 

l!ieh  cast-iron  alloys  of  silicon  are  now  usually  described 
as  ferro-silicon  and  silicon-spiegel  respectively,  the  latter 
containing  numg-anese  in  addition  to  silicon.  Silicious  alloys 
of  cast  iron  wore  usually  known  as  glazed  pigs,  owing  to 
their  iK'culiar  glazed  ai)pearance  when  fractured.  It  is 
curious  that  this  very  material — burnt  jiig,  as  it  was  often 
called,  and  oidy  then  nuide  accidentally — was  formerly 
thrown  on  one  side  as  useless,  whereas  now  it  is  made  pur- 
posely on  a  commercial  scale  and  in  large  quantities — 
aiu)ther  of  the  many  proofs  of  the  advantage  of  bringing 
sclentilic  knowledge  to  bear  upon  industrial  metallurgy. 
Such  ferro-silicon,  by  itself,  is  perfectly  useless  in  the 
retiiu'ry  or  puddling  fiu'iuice,  or  for  iron  castings.  The 
early  samples  of  silicions  iron  seldom  contained  more  than 
from  -l  per  cent,  to  (!  per  cent,  of  silicon;  but  Mr.  liiley,  of 
liOndim,  in  1H72,  was  the  tirst  to  point  out  that  rich  ferro- 
silicon  was  likely  to  ]ilay  an  important  ]>art  in  nietallnrgical 
industry.  By  means  of  laboratory  ex)icriments  he  made  in 
the  crucible  samples  containing  as  high  as  22  per  cent,  of 
silicon.  He  also  discovered  that  as  silicon  increased  carbon 
decreased,  until  with  20  jier  cent,  of  the  former  the  latter  is 
not  present  in  quantities  of  more  than  j  per  cent,  to  1  per 
cent.,  and  the  greater  part  of  this  small  amount  existed  as 
graphite.  Spiegeleiscn  ami  ferro-manganese  are  the  richest 
carbon  alloys  that  can  ln'  juoduced,  and  they  contain  about 
G  per  cent,  of  carbon  ;  (ndinary  cast  iron  rarely  exceeds 
about"  4  per  cent.,  and  never  contains  more  than  about  4^  per 
cent.  So  strong,  however,  is  the  action  of  silicon  in  prevent- 
ing carbonisation,  even  in  the  presence  of  a  large  excess  of 
carbonaceous  fuel,  that  in  silicon-spiegel — an  alloy  of  iron, 
manganese,  silicon,  and  carbon,  and  notwithstanding  the 
presence  of  a  large  amount  of  manganese — it  (that  is, 
the  silicon)  has  still  the  upper  hand,  and  prevents,  as  in 
the  case  of  ferro-silicon,  carbonisation  taking  place.  A 
few  tj'pioal  analyses  of  ferro-silicon,  silicon-spiegel,  fcrro- 
manganesc,  and  speigeleisen  may  be  of  interest  here  (see 
Table  I.),  but  for  a  fuller  description,  and  of  the  methods 


Table  I, 


Aifij,T8E8  PER  Cent. 


Carbon. 


Graphite. 


Combined. 


Silicon. 


Manganese. 


Remakes. 


Analrses  of  tpiegel  and  ferro-manganese, 
shoving  the  gradual  increase  of  carbon  as 
the  mangimcsc  increases 


Analyses  of  tpecial  manganese,  showinf?  that  |^ 
if    the   silicon    becomes    high    the   carljon  '  *■ 


diminishes  very  considerably  . 


Analyses  of  silicon-spiegel  or  silieide  of  man- 
ganese 


Analyses  ot  ferro-silicon . 


4-27 

•4-78 

5-63 

G-53 

7-20 

3-50 

2-50 

1-85 

•98 

■30 

•06 

•03 

•23 

•U 


•110 

•52 

•42 

•97 

•14 

4^90 

4 '20 

10-74 

12-60 

15-94 

8-77 

11-20 

14-00 

17-80 


8-11 

41-74 

1S(-S2 

80-04 

80-04 

23-90 

50-00 

19-04 

19-74 

24-36 

2-42 

2-78 

1-93 

1-07 


Sulphur  and  phos- 
phorus practically 
absent.  remainder 
being  iron. 


These  analyses  are  from  the  paper  ot  Mr.  Ilnlffjto,  Assoc.  E.  S.  M.,  Darwcii,  on 
in  the  Blast  Fiu-nacc." 


The  Manufacture  of  Fcrro-Maugaueso  and  Ferro-Silicon 
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of  manufacture  employed  in  their  production,  reference  is 
given  to  Mr.  Holgate's  admirable  paper  on  "  The  Composition 
of  Ferro-Manganese  and  Ferro-Silicon  made  in  the  Blast 
Furnace."  The  writer  is  indebted  to  this  paper  for  the 
analyses  in  question.  Four  of  the  samples  quoted  represent 
speigel  and  ferro-manganese,  and  it  is  interesting  to  note 
that,  as  the  manganese  rises,  there  is  a  gradual  increase  of 
carhon  up  to  as  high  as  7  per  cent.  A  noteworthy  fact  is, 
that  if  silicon,  even  in  50  per  cent,  ferro-manganese,  is 
allowed  to  reach  4  per  cent.,  the  carbon  is  at  once  much 
reduced,  in  some  cases  to  the  low  amount  of  about  2i  per 
cent.  This  action  is  still  more  intensified  in  the  alloys 
known  as  silicon-spiegel  or  silicide  of  manganese,  of  which 
two  analyses  are  given.  From  the  latter  it  will  be  seen 
that,  provided  the  silicon  exceeds  10  per  cent.,  the  carbon  is 
reduced  to  an  exceedingly  low  point,  and  that  although 
manganese  may  be  present  even  in  comparatively  high  per- 
centages, this  is  quite  immaterial.  This  decrease  of  carbon 
takes  place  both  in  the  comhined  and  in  the  graphitic  form, 
but  prineipall}'  in  the  former.  A  very  valuable  property  of 
these  Spiegel  allo\s  is  the  fact  that  they  contain  practically 
no  sulphur,  the  much-dreaded  enemy  of  the  steel-maker. 

It  will,  therefore,  be  seen  that  in  the  blast  furnace,  some- 
what strange  to  say,  silicon  cannot  be  reduced  unless  carbon 
is  also  present,  and  yet,  when  reduction  of  silicon  occurs 
with  the  production  of  highly  silicious  iron,  carbon  is  practi- 
cally absent  in  the  resultant  material.  The  late  Dr.  Percy, 
more  than  20  years  ago,  referred  to  this  in  his  "  Metallurgy," 
and  said  that,  according  to  his  experience,  no  reduction  can 
take  place  when  silica  and  iron,  without  carbon,  are  heated 
together,  even  at  the  highest  furnace  temperature.  Possibly 
this  might  now  be  accomplished  in  the  powerful  electric 
smelting  furnaces,  and  it  would  be  interesting  to  know 
whether  alloys  as  rich  in  silicon  as  the  present  valuable 
alloys  of  ferro-manganese  are  rich  in  manganese  could  be 
produced.  If  so,  without  doubt,  considerable  empioj'ment 
could  he  found  for  them  in  metallurgical  industry. 

AUoj's  or  compounds  of  iron,  carbon,  and  silicon,  non- 
m.alleable  in  their  nature  and  coming  under  the  term  "  cast 
iron,"  have  been  thoroughly  investigated  in  this  country 
b}'  Mr.  T.  Turner  of  liirmingham,  and  the  results  have  been 
placed  before  this  Institute,  so  that  it  is  unnecessary  to  do 
more  than  touch  upon  this  matter  here.  Great  credit  is 
due  to  this  investigator  for  the  lengthy  and  valuable 
researches  he  has  made  in  the  direction  indicated,  as 
also  to  Mr.  Keep,  of  Detroit,  U.S.A.,  who  has  lately 
presented  interesting  papers  on  the  same  subject  to  the 
American  Institute  of  Mining  Engineers.  Mr.  Keep  sums 
uji  so  well  the  general  results  of  all  investigations  up  to 
date,  that  it  may  be  well  to  briefly  mention  them,  especially 
as  some  of  the  remarks  apply,  to  some  extent,  to  the 
malleable  compounds  or  alloys  of  iron  and  silicon  now 
being  described.  Hoth  Mr.  Keep  and  Mr.  Turner  find 
that  white  carbonaceous  cast  iron,  which  would  invariably 
gi\e  porous  and  brittle  castings,  are  made  free  from  honey- 
combs and  possess  much  givater  strength  by  the  addition 
of  comparati\ely  small  amounts  of  silicon.  The  latter  result 
is  one  which  was  considered  contrary  to  previous  experience. 
If  further  additions  are  made,  say  up  to  2  per  cent.,  the 
iron  becomes  grey,  and  at  this  point  the  maximum  strength 
is  obtained.  If  more  silicon  is  added,  although  the  iron 
becomes  still  more  grey,  it  also  becomes  weaker.  By  a  still 
further  addition  a  closer  grain  results,  but  the  iron  is  even 
more  brittle  than  in  its  white  condition.  Too  much  silicon 
also  produces,  as  in  the  silicon  steel  now  being  described, 
lack  of  fluidity  and  greater  shrinkage.  Mr.  Keep  thinks 
that  silicon  in  cast  iron  is  evidently  to  some  extent  comhined 
ivitli  the  iron  and  carbon,  but  whether  it  exists  also  in  a 
form  corresponding  with  gi'aphitic  carbon  mechanically 
mixed  with  the  remaining  mass,  is  a  question  still  in  dispute 
and  unanswered.  As  now  well  known,  the  priuci)ial  effect 
of  silicon  is  to  change  the  carbon  fnun  the  combined  to 
the  graphitic  state.  One  point  particularly  mentioned  by 
Mr.  Keep,  and  an  important  one,  is  that  silicon  irons  have 
always  had  the  reputation  of  imparting  fluidity  to  other 
brands,  and  naturally  this  was  at  flrst  supposed  to  be  owing 
to  the  silicon  added.  It  has  now  been  found  that  this  is  not 
directly  so,  and  that  it  is  from  the  fact  that  the  silicon 
present  causes  an  increase  in  the  quantity  of  graphite,  and 


consequently  a  more  fluid  cast  iron.  Silicon  is  not,  there- 
fore, directly  the  cause,  except  by  its  indirect  action  on  the 
carhon. 

In  conclusion,  on  this  point,  as  Mr.  Snelus  said  more 
than  17  years  ago,  it  is  generally  supposed  that  the  absorp- 
tion of  much  silicon  tends  to  set  free  the  carbon  in  the 
graphitic  state.  No  statement  more  concisely  expresses  the 
influence  of  silicon  on  what  is  termed  cast  iron  than  that 
given  some  eight  years  ago  by  Mr.  C.  F.  King,  of  Newport, 
U.S.A.,  in  an  able  paper  read  before  the  American  Institute 
of  Mining  Engineers  on  "  The  Chemical  Action  of  the 
Bessemer  Process."  He  said  it  is  due  to  the  presence  of 
silicon  in  pig  iron  tliat  carbon  is  set  free  on  cooling,  and  it 
is  in  proportion  to  the  elimination  of  the  silicon  that  the 
carbon  remains  chemically  combined.  Mr.  King  gives  a 
diagram  showing  the  rate  of  elimination  of  the  metalloids 
in  the  process  named,  and  it  is  a  somewhat  remarkable 
coincidence  that  the  percentage  point  (1'8  per  cent.  Si) 
where  the  dimluisliing  silicon  curve  cuts  the  combined 
carbon  and  graphitic  curves,  is  exactly-  that  which  gave  the 
maximum  tensile  strength  in  the  material  made  by  Mr.  T. 
Turner,  and  later  hy  Mr.  Keep,  in  their  numerous  tests  as 
to  the  effect  of  silicon  upon  east  iron.  The  diagram  referred 
to  and  given  (Diagram  I.)  shows  that  by  a  dimimition  in 
the  silicon  highly  graphitic  pig  iron  becomes  rapidly  mottled, 
and  eventually  white,  although  practically  none,  or  but  little, 
total  carbon  is  oxidised  ;  and  this,  as  far  as  can  be  seen,  is 
solely  by  the  fall  of  the  silicon  from  2-50  to  1-70  per  cent. 
Whilst,  therefore,  Messrs.  Turner  and  Keep  show  that  white 
iron  can  be  converted  into  nujttled,  and  eventually  grey, 
by  means  of  additions  of  silicon,  this  diagram  shows  the 
converse,  namely,  that  with  silicon  abstracted  cast  iron 
becomes  mottled  and  eventually  white. 

Outside,  one  might  say  eveir  within,  tlie  laboratory,  the 
properties  of  the  metalloid  silicon  or  silicium  are  but  little 
known.  No  fuller  details  can  be  found  than  in  that  part  of 
Dr.  Percy's  "  Metallurgy  "  relating  to  silicon,  where  all  the 
methods  for  its  production  on  a  laboratory  scale  are  given. 

It  is  ordinarily  described  as  a  non-metal,  very  hard,  dark 
brown  in  colour,  a  non-conductor  of  electricity,  lustrous, 
not  readily  oxidised,  and  soluble  in  all  ordinary  acids,  with 
the  exception  of  hydrofluoric.  It  is  said  to  resemble 
carbon  in  its  general  properties  ;  others  add  that  it  exists 
like  carbon  in  a  graphitic,  amorphous,  and  combined  or 
adamantine  form,  but  this  has  still  to  be  determined. 

Mr.  Henry  .1.  Williams,  St.  Louis,  Missouri,  U.S.A.,  this 
year  presented  a  paper  to  the  American  Institute  of  Mining 
Engineers  on  "  The  Determination  of  Silicon  in  Ferro- 
Silicons,  its  Occurrence  in  Aluminium  as  Graphitoidal  Silicon, 
and  a  Study  of  its  Keactions  with  Alkaline  Carbonates." 
As  the  latest  investigation  of  this  kind,  it  may  be  well 
to  refer  to  the  experiments.  Mr.  Williams'  method  of 
determining  the  metalloid  was  by  means  of  fusion  with 
sodium  carbonate,  the  idea  being  to  dissolve  it  as  soluble 
sodium  silicate,  and  leave  the  iron  in  a  very  spongy 
and  finally  divided  condition,  so  as  to  be  readily  attacked 
by  acids.  He  noticed  some  curious  facts  during  fusion. 
As  soon  as  the  sodium  carbonate  was  thoroughly  melted 
and  the  heat  reached  its  maximum,  the  reaction  became 
very  violent,  bubbles  of  gas  (carbonic  acid)  rising  to  the 
surface  and  bursting  into  flame.  This  had  been  noticed 
before  by  another  observer  making  experiments  of  similar 
nature  with  graphitic  pig  iron.  ^Ir.  Williams  was,  how- 
ever, somewhat  puzzled,  as  the  ferro-silicon  with  which 
he  was  experimenting  was  high  in  silicon  and  compara- 
tively very  low  in  carbon,  yet  it  gave  the  same  result.  To 
ascertain  why  silicon  acts  exactly  like  carbon  during  the 
reduction,  he  endeavoured  to  obtain  an  iron  entirely  free 
from  foreign  elements — particularly  carbon — while  containing 
high  silicon,  but  he  was  unsuccessful.  He  found  the  desired 
condition  realised  in  the  alnminium  of  commerce,  most  of 
wliich,  in  spite  of  its  name,  he  states  contains  not  less  than 
3  per  cent,  or  4  percent,  of  silicon,  but,  of  course,  no  carbon. 
He  found  that  a  large  part  of  the  silicon  in  such  aluminium 
seemed  invariably  ])resent  as  an  allotropic  modification  of 
that  metalloid,  crystallising  in  fine  glistening  black  plates 
resembling  some  forms  of  graphite,  and  he  considered  that 
this  was  evidently  the  graphitoidal  form  of  silicon  which 
Deville  has  mentioned  in  connexion  with  aluminium,   but 
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which  has  not  yet  bcca  isolated  or  found  to  exist  in  iron. 
Dr.  IVrty  moiitioncd  at  loiii^htho  saini'  fiiet,  iinil  dosoriln's 
the-  iimterial  ns  ri'si'iiiMiii;;  firapliili'  from  iron  -  siiultiiii; 
fiiriiaers,  and  as  bi-ini;  hard  ciiou^h  to  scnili'h  class,  with  a 
specitic  jinivity  of  ll'V}.  As  njrards,  howmiT,  tlif  form 
silicon  may  take  in  cast  iron  or  steel,  Mr.  Keep  considers 
that,  whether  it  exists  in  a  state  correspondin;;  to  ;xraphitic 
ctirbon,  and  mechanically  mixed  with  the  rcniainin<;  mass,  is 
still  a  ipiestlon  in  dispute.  Mr.  Mol-^ate,  of  Uarwen,  also,  in 
the  paper  before  referred  to,  after  makin;;  many  analyses, 
says  he  has  never  fotnid  any  evidi'nee  as  to  the  existi-nce  of 
(jnipliitic  silicon  in  such  alloys,  though  he  has  notii'cd  some 
slight  difference  in  the  l>cha\  ionr  of  silicon  when  dissohed 
in  acids.  Mr.  Turner,  in  his  pai)er  some  two  years  ajjo, 
after  carefully  investiftatiiifr  this  point,  both  by  means  of 
experiments  of  his  own  and  of  those  of  Sir  Krederick  .\licl, 
Mr.  Snelus,  and  others,  .says  that  it  may  be  consiilereil  that 
in  a  vast  majority  of  cases,  at  least,  silicon  has  only  one 
form.  Finally,  therefore,  the  practical  mctallur«xist  has  at 
pri'sent  a|iparently  no  means  of  readily  dcterniininf;  this 
point,  although  he  may  have  reason  to  think  that  silicon 
does  vary  its  form  in  cast  iron  or  steel. 

In  metallnr^cal  literature  but  little  reliable  information 
is  to  be  found  as  to  the  effect  of  silicon  upon  iron.  Mr.  Howe, 
in  his  excellent  work  on  "  The  Metallurgy  of  Steel,"  f,'i\es 
an  excellent  resume  of  what  has  appeared.  Some  1 4  years 
ago,  in  America,  good  results  were  promised  by  a  jirocess 
which  was  to  use  "Codorus,  or  silicon  ore,"  as  it  was 
tenned.  This  was  to  dephos|ihorise  or  nontialise  the 
phosphorns  in  the  metal  under  treatment.  Only  a  few  years 
back  the  writer  had  reason  to  investigate  this  matter  in 
America,  but  found  that  this  so-called  puddled  silicon  iron 
or  silicon  steel  contained  no  silicon. 

Keferring  now  to  the  consideration  of  silicon  alloyed  with 
the  metal  iron,  the  common  belief  has  been  that  steel  which 
has  to  be  used  in  its  forged  state  should  contain  practically 
none,  or  as  small  an  amount  as  possible.  Any  (pumtity 
exceeding  •  10  per  cent.,  or  up  to  '^D  per  cent,  at  most,  has 
been  considered  to  be  highly  injurious.  "  Give  a  dog  a  bad 
name"  is  well  illustrated  in  the  present  case,  as  will  be  seen 
from  the  results  and  tests  given.  At  any  rate,  it  may  be 
safely  said  that  silicon  has  been  blamed  in  a  somewhat 
hasty  manner.  This  liUimc  may  be  well  deserved  in  alloys 
of  carbon,  silicon,  and  iron,  as  such  alloys,  as  regards 
ductility,  have  no  doubt  proved  unreliable  and  of  little 
value,  but  the  blame  has  been  put  at  the  door  of  silicon, 
whereas  it  is  now  proved  that  silicon  alloyed  with  iron, 
provided  carbon  is  absent  or  only  present  in  small  amounts, 
gives  good  tests  as  to  toughness  and  malleability.  It  will  be 
seen  that  11  or  even  '2  per  cent,  may  be  iircsent,  and  yet  the 
material  may  possess  2.5  to  ^0  per  cent,  elongation  ;  whereas 
the  same  percentage  of  carbon  alloyed  with  iron  would  give 
a  product  barely  malleable  and  one  possessing  but  little 
elong;\tion  under  tensile  stress.  Whilst,  therefore,  the 
common  belief  that  alloys  of  carbon,  silicon,  and  iron  are 
brittle  or  even  dangerous  is  quite  correct,  the  cause  is  not 
due  to  silicon  onh',  but  to  the  combination  of  silicon  with 
carbon  and  iron,  a  case  parallel  to  some  extent  to  that 
pointed  out  by  the  well-known  TeiTc-Xoire  ('onijiany's 
experiments,  where  it  was  proved  that  phosphorus  may 
be  present  in  iron  provided  the  carbon  is  low  and  the 
manganese  high,  a  fact  (that  is,  as  regards  phosjihorus) 
still  more  prominent  in  wrovight  irons.  As  also  jxtinted 
out  by  Mr.  Howe,  '*  Silica  is  often  mistaken  for  silicon  ; 
who  knows  how  far  it  is  responsible  for  this  mctalloiirs 
bad  name  ?  "  This  was  actually  noticetl  by  Mr.  Turner  in 
test  bars  of  steel  containing  comparatively  low  percentages 
of  silicon,  that  is,  inider  •..'>  per  cent.,  much  of  the  silicon 
present  being  in  the  oxidised  condition. 

Also,  according  to  M.  Gautier,  there  is  a  difference 
between  steel  nuide  with  silicon  ordy  and  that  with  silicon 
and  manganese,  i.e.,  between  a  product  made  by  ailding 
ferro-silicoii  (carbon,  silicon,  and  iron  alio}'),  and  that  with 
silicon-Spiegel  (carbon,  silicon,  manganese,  and  iron  alloy), 
and  he  mentions  the  following  interesting  exi)eriment  liy 
his  then  colleague,  M.  Pourcel. 

In  a  porcelain  tube  were  placed  two  receptacles,  one 
holding  steel   made  by  adding  ferro-silicou  only,  and   the 


other  steel  by  an  alloy  of  silicon-spicgcl.  A  current  of 
chlorine  was  passed  tiiitil  all  the  iron  was  reinoveil  in 
the  state  of  chloride.  It  was  then  seen  that  in  the  first 
receptacle  there  remained  a  network  of  silicate  of  iron, 
preserving  the  original  formation  of  the  piece,  whilst  steel 
Ity  silicon  and  numganese  aiU)y  left  no  residuum.  Also 
that  such  steel  with  no  manganese  was  red-short,  lacked 
lluithty,  and  possessed  other  defects.  The  writer  has,  how- 
ever, iu>t  noticed  s\ich  dilTerence  in  the  material  now 
described,  which  in  its  molten  state  pours  well,  the  ingots 
forging  easily,  and  up  to  2  per  cent,  silicon  the  ductility 
in  the  testing  nuichine  being  very  good. 

However,  as  suggested  by  Mr.  Howe,  possibly  silicon 
may  enter  into  diifcrent  c(indiinations  in  steel,  some  pro- 
moting, some  impairing  ductility  and  malleability.  In 
fa\'our  of  this  is  the  fact  that  so  many  wcll-kno\vn  scientists 
and  nu'tallurgists  ha\e  utterly  condeunicd  in  forged  steel 
the  employment  of  silicon,  even  if  present  in  snudl  amounts. 
Such  strong  opinions  would  not  he  ex])ressed  without  good 
grounds,  and  a  reasonable  explanation  for  the  apparent 
discrepancy  Hoticcil  i)y  (litTercnt  observers  seems  to  some 
extent  to  be  in  the  direction  named.  .\t  any  rate,  the 
samples  described  in  this  pa])cr,  and  containing  up  to 
2  per  cent.,  present  a  remarkable  ductility  and  toughness 
both  in  the  bending  and  tensile  specimens. 

The  writer  wishes  it  be  understood  that  he  does  not 
claim  that  silicon  should  take  the  place  of  carbon.  Smaller 
([uantities  of  carbon  produce  the  rccpiisite  hardness  and 
and  different  tempers  reciuiri'd  in  the  industrial  application 
of  steel,  and,  in  fact,  silicon  alone  docs  not  produce  a  steel 
that  will  harden  by  watcr-quenehing,  thus  in  this  respect 
resembling  manganese  steel.  Still  it  is  a  somewhat  remark- 
able fact  that  a  steel  (specimen  (.'.,  Table  II.)  containing 
1"60  per  cent,  of  silicon,  a  metalloid  ordinarily  so  nuu'h 
distrusted,  stretched  H5-10  per  cent,  (on  2  in.)  with  i-1-52 
per  cent,  reduction  in  area,  and  a  test  bar  from  t!ie  same 
material  tested  by  Professor  Kennedy,  ga\e  24 •  ;!0  per  cent, 
(on  loin.)  with  58 '30  per  cent,  reduction  in  area.  Also 
had  not  the  specimen  I).,  tested  by  Professor  Kenned^', 
broken  in  the  threads  (the  diameter  of  the  bar  over  the 
threads  being  onl}-  -OS  in.  against  -898  in.  of  the  tested 
part  of  the  bar,  too  small  a  difference  in  the  holding  part), 
no  doubt  his  test  would  ha\'c  contirmed  the  writer's,  that 
a  material  with  even  2"  la  per  cent,  of  silicon  can  elongate 
36" 50  per  cent,  on  2  in.  (equivalent  to  about  27  per  cent, 
on  10  in.)  with  59 '96  per  cent,  reduction  in  area.  So  that 
whilst  it  may  not  be  advisable  to  use  silicon  as  a  hardener 
in  making  steel,  it  is  important  to  have  proved  that  the 
brittleness  noticed  in  ordinary  so-called  silicon  steel  is  due 
rather  to  the  combined  presence  of  the  two  hardeners,  silicon 
and  carbon.  It  maj-  be  here  mentioned  that  the  ductility 
noticed  cannot  be  attributed  to  manganese,  which  was  only 
present  in  small  quantities,  about  '20  per  cent,  to  "30  per 
cent. 

The  material  cmiiloycd  in  tliesc  experiments  was  made 
by  melting  in  crucibles  good  wrought  iron  scrap,  low  in 
sulphur  and  phosphorus,  to  which  was  added  in  varying 
and  increasing  quantities  rich  ferro-silicon  containing  20  per 
cent,  of  silicon.  The  ingots,  2,j  in.  .square,  were  reduced 
by  forging  in  the  ordinary  method  to  Ij  in.  square  billets, 
tlien  rolled  down  to  bars  1|  in.  diameter. 

The  effect  of  silicon  upon  iron  is  as  follows  : — 1.  In  its 
forged  condition.     2.  In  its  ca.st  condition. 

1.  Forged  condition.  The  forge  reports  that  the  material 
A.  (Table  II.)  ('24  ])cr  cent.  Si)  did  not  forge  well,  cracking 
somewhat  whilst  being  hannnered,  but  all  the  other  samples, 
K.  to  H.  ('79  per  cent,  to  5  53  per  cent.  Si),  when  forged  at 
a  fair  yellow  heat,  required  no  special  care,  thus  clearly 
showing  that  silicon,  even  up  to  as  high  as  about  6  per  cent., 
does  not  destroy  the  malhability  of  the  metal  iron,  t'pon, 
however,  exceeding  this  ])ercentage  the  material  is  red-short, 
crumbles  at  a  low  heat,  and  notwithstanding  the  low  per- 
centage of  carbon  present  (-25  per  cent.)  becomes  really  a 
species  of  cast  iron.  It  should  also  be  here  mentioned,  that 
if  the  carbon  had  been  higher,  the  point  at  which  malleability 
ceases  would  have  been  with  a  much  lower  percentage  of 
silicon.  Nor  is  such  red-shortness  removed  by  the  addition 
of  manganese. 
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It  maj'  also  be  here  mentioned,  that  no  return  of  .strenffth 
takes  place  by  a  further  addition  of  sihcon,  as  is  so  specially 
characteristic  of  manfjanese  steel.  Any  further  addition 
merely  increases  its  resemblance  to  silicious  cast  iron.  Not 
do  gradually  increasing  percentages,  as  is  the  case  with 
manganese  steel,  destroy  the  magnetic  properties  of  the  alloy, 
a  7  per  cent,  material  seems  quite  as  susceptible  as  ordinary 
iron  or  steel  drillings.  ; 

As  regards  the  results  of  the  mechanical  tests  on  this 
steel  in  its  forged  state,  these  are  so  fully  detailed  in  Table  II. 
(Tensile  and  Bending  Tests),  Table  III.  (Compression  Tests), 
and  Diagram  III.  that  it  is  only  necessary  to  add  a  few 
remarks  here. 

Apparently  silicon,  up  to  U  or  If  per  cent.,  added  to  iron, 
although  increasing  the  lirai't  of  elasticity  and  raising  the 
tensile  strength,  does  not  impair  ductility  ;  but  after  this  the 
further  increase  of  tensile  strength  noticed  is  only  obtained 
with  a  serious  loss  of  ductility.  Apparently  there  is  no 
sharp  line  of  demarcation,  but  after  e.Kceeding  about  1|  to  2 
per  cent,  further  slight  increases  cause  great  changes  in  the 
characteristics  of  the  material.  In  this  respect  therefore, 
its  action  rather  resembles  that  of  carbon,  in  contradistinc- 
tion to  the  action  of  manganese,  of  which  larger  amounts  are 
required  to  effect  similar  changes. 

The  fractures  from  the  tensile  test  bars,  up  to  "  D." 
specimen  (2-  IB  per  cent.  Si)  are  silky,  after  this  completely 
and  coarsely  crystalline.  As  in  the  specimens  in  the  cast 
state,  neither  annealing  nor  water-quenching  seem  to  have 
any  effect  on  the  structure. 

The  annealed  flat  bending  pieces,  half  inch  wide  by  one- 
fourth  inch  thick,  gave  good  results,  specimens  A.,  B.,  C, 
and  1).  (-24  per  cent,  to  2-18  per  cent.  Si)  bending  double 
cold  without  fracture,  more  like  soft  steel,  and  after  being 
bent  double  the  pieces  were  flatt<?ned  close  together  cold 
without  showing  signs  of  fracture.  Specimen  E.  (2  •  G7  per 
cent.  Si)  also  bent  double  cold,  but  broke  in  the  radius  with 
the  last  blow.  ,  F.  (3-46  per  cent.  Si)  was  much  stiffer,  bent 
only  to  a  right  angle,  (j.'and  H.  (4-49  per  cent,  and  5 '53 
per  cent.)  would  not  bend  at  all,  and  were  exceedingly 
brittle.  These  bending  tests  were  confirmed  by  Mr.  Turner's 
experiments  with  bars  of  the  same  size.  Up  to  D.  specimen 
the  samples  bent  to  an  angle  of  180°,  with  one-eighth  inch 
radius. 

Pieces  from  the  bars  used  for  bending  tests  were  also  tested 
for  weldabiUty,  but  entirely  without  success.  The  writer's 
experience  has  always  been  that  silicon  is  quite  fatal  to 
welding,  notwithstanding  that  the  contrary  might  be  expected 


from  the  fact  that  silica  is   of  such  materi.al  assistance  in 
welding  wrought  iron. 

As  regards  water-quenching  or  hardening,  samples  A.,  B., 
C,  and  I).  ("24  per  cent,  to  2' 18  per  cent.  Si)  were  un- 
affected, i.e.  unhardened,  by  even  the  highest  heat.  Even 
if  plunged  at  welding  heat  into  water  made  specially  cold, 
no  hardening  beyond  a  surface  stiffening  took  place,  nor  did 
their  toughness  seem  impaired  by  this  treatment.  Specimen 
E.  (2  •  67  per  cent.  Si)  was  heateil  to  an  ordinary  yellow 
heat,  and  plunged  into  cold  water  at  about  70°  ¥.  This 
piece  was  much  stiffened,  but  only  broke  on  being  bent 
double.  Another  piece  of  the  same  material,  heated  to  a 
welding  heat  and  plunged  into  water  at  about  52°,  also 
proved  very  stiff,  and  only  broke  when  bent  double.  F. 
(.3 "46  percent.  Si)  this  sample  was  only  stiffened  by  being 
water-quenched  at  a  Welding  heat.  It  was  just  as  brittle  as 
before,  and  had  not  hardened,  being  easily  touched  by  a  file. 
In  this  respect,  therefore,  i.e.,  as  to  being  toughened  by 
water-quenching,  this  material  differs  from  manganese  steel. 
The  heating  did  not  cause  much  alteration  in  fracture,  the 
crystallisation  being  still  open  and  coarse.  H.  (5*53  per 
cent.)  was  quenched  both  at  ordinary  heat  and  at  a  welding 
heat,  and  although  the  surface  was  skin-hardened,  upon 
being  fractured  it  was  easily  filed.  These  tests,  therefore, 
clearly  prove  that  silicon  does  not  confer  the  same  pro- 
pertj-  as  carbon  does  upon  iron,  i.e.,  of  becoming  hardened 
when  dipped  hot  into  a  cooling  medium.  It  should  also  be 
here  stated  that  the  whole  of  the  samples  were  subjected  to 
high  heats,  even  to  a  welding  temperature,  without  falling 
to  pieces.  In  fact,  as  regards  this  point,  they  behaved 
more  like  mild  steel,  apparently  proving  that  silicon  itself 
does  not  cause  iron  to  become  red-short. 

That  silicon  steel  has  a  certain  kind  or  degree  of  soft- 
ness or  lack  of  body  cornpared  with  carbon  steel  is  especially 
brought  out  in  the  compression  tests  (Table  III.),  where 
sample  E.,  although  apparently  very  hard  and  brittle  (high 
in  the  scale  of  'lurner's  hardness  tests,  viz.,  33),  crushed 
up  38  per  cent,  of ,  its  ■  length  under  a  compression  load  of 
100  tons  per  square  inch.  A  correspondingly  hard  temper 
of  carbon  or  tungsten  steel  would  not  shorten  more  than 
20  per  cent.,  or  if  hardened,  would  remain  unaltered.  A  very 
mild  steel,  containing  iiot  more  than  ■  20  per  cent,  of  carbon, 
would  not  shorten  much  more  than  this  sample  containing 
over  2^  per  cent,  of  silicon.  At  any  rare,  therefore,  silicon 
is  not  so  powerful  a  hardener  of  iron  as  is  carbon.  Mr.  T. 
Turner  has  tested  this  material  in  his  sclerometer,  or  hard- 
ness testing  nuicbine,  the  results  of  which  are  given  under 
his  name  in  Table  II. 


Table  III. 

Compression  Tests. 


Series. 

;     Test  Bar 
Mark. 

Analysis  per  Cent. 

Load 

applied  in  Tons 

per  Square 

Inch. 

Reduction  in 

Length 

produced  by 

Load. 

Diameter 

Carbon. 

Silicon. 

Manganese. 

Increased  to. 

B 

205 

•IS 

•79 

•21 

Before  bei 
1-0 

lis  Tested. 
•7977 

10 

■9958 

•799 

• 

20 

•9913    . 

•800 

80 

•9472 

•822 

40 

•853 

•8895 

No.  205  gave 

I  sharp  indication  at  32  tons. 

50 
fii) 
70 

811 

tio 

1011 

•814 

•7.W5 

•G5S 

•5975 

•547 

•503 

■891 
•95 
1-002 
1-050 
1-115 
1^153 
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Siriea. 

Test  Bur 
Mark. 

Analysis  per  Cent. 

Loud 

applied  ill  Tons 

per  Squtiro 

Inch. 

lleduetion  in 

Lcngtii 

produced  by 

Load. 

Diunieter 

Carbon. 

Silicon. 

Munganeac, 

IiK-reased  to. 

E 

200 

•20 

2-<l7 

•24 

Before  being  Tested. 
1-009           1             -7979 

No.  iOS  gave  no  indication  of  set  by  pointer. 

10 
20 
SO 
EO 
100 

1-009 

1-OOS 

•9915 

•901 

•622 

■7979 
-8000 
•808 
•850 
l-03« 

P 

207 

•21 

S^40 

•29 

Before  being  Tested. 
1-009           1             -7983 

No.  207.    No  iniliration  of  set  by  pointer. 

10 

20 

30 

100 

l-OO'J 
1-009 
1-0043 
•6«5 

•7985 

■795 

•8000 

l^OllS 

o 

208 

•2S 

■1-.19 

-30 

Before  being  Tested. 
1-008            1               -7985 

10 

1-OOS 

•7985 

20 

1-003 

•7985 

No.  20^.    No  indioutioii  of  set  by  pointer.    Gave  several  loud  reports  us  pressure 

30 

1-0045 

•8000 

was  increased  up  to  50  tons,  and  tbcn  censed. 

40 

-9895 

•800 

100 

•6SS 

1^003 

Table  IV. — Non-Malleable  Ferro-Alloys. 


Composition  per  Cent,  (in  some  cases  approxima 

te). 

Magnetic  Susceptibility. 

Special  Con- 
stituents. 

Name  of  Alloy. 

■   C. 

Si. 

s. 

P. 

Mn. 

Cr. 

\V. 

Al. 

Fc. 

In  Bulk. 

In  Drillings  or 
Powdered  State. 

Spiegvlcisen 

Manganese 

Per 

Cent. 

tj 

Per 
Cent. 

Per 
Cent. 

Per 
Cent. 

Per 

Cent. 

14 

Per 
Cent. 

Per 

Cent. 

Per 
Cent. 

Per 

Cent 
81i 

Attracted. 

Spicgcloiscn 

Manpincse 

51 

.. 

36 

.. 

68J 

Not  attracted "1 

Very    slightly    in- 

Forro-manganese . 
Porro-silieon 

Manganese 
Silicon.... 

7 
I 

82 

11 

fluenced. 

16 

,, 

1 

,, 

.. 

82 

Strongly  attracted. 

Ferro-silicon 

Silicon.... 

i 

20 

.. 

2 

.. 

77i 

Strongly  attracted. 

Silicon-spiegel .... 

Manganese 
and  hilicon 

2 

8 

20 

•• 

•• 

70 

Easily  attracted. 

Silieon-spiegel 

Manganese 
and  silicon 

IJ 

IG 

20 

•• 

•• 

62J 

Strongly  attracted. 

Ferro-chrome 

Chromium 

4 

1 

8 

.. 

86 

Strongly  attracted. 

Fcrro-chronc 

Chromium 

6 

2 

.. 

28 

64 

Strongly  attracted. 

Ferro-chrome 

Forro-clirome 

Chromium 

Chromium 

5 
5 

1 
2 

•• 

63 
79 

•• 

80 
13 

Very    .sliirhtly    iii- 
lluenccd. 

Not  attracted. 

Fcn-o  aluminium  . 

Aluminium 

1 

H 

.. 

.. 

10 

875 

Strongly  attracted. 

Ferro-aluminium  . 

Aluminium 

3 

li 

.. 

.. 

.. 

12 

83i 

Very  strongly  attract<:d. 

Fcrroaluniinium  . 

.'Vluminium 

S 

IJ 

.. 

IS 

774 

Very  strongly  attracted. 

Ferro-aluniiiiium  . 

Aluminium 

1 

15 

., 

.. 

20 

77i 

Slightly  atlracted 

Strongly  attracted 

Fcrro-tunssten  ... 

Tungsten  . 

4 

1 

.. 

.. 

40 

.. 

54 

Very  strongly  attracted. 

Ferro-pliospliorus. 

Phosphorus 

1 

i 

.. 

84J 

Strongly  attracted. 

Fcrro-sulphur 

Sulphur  .. 

i 

i 

5 

•• 

•• 

93J 

Strongly  attracted 

Strongly  attrnrted. 
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In  order  to  test  this  steel  in  the  shape  of  wire,  samples  E. 
(2-67  per  cent.  Si)  and  G.  (4-49  per  cent.  Si)  were  reduced 
to  rods,  and  Messrs.  Shipman  and  Co.,  of  Sheffield,  kindly 
undertooli  to  draw  tliem  into  wire.  The  G.  material,  though 
readilj-  rolled  into  rods,  would  not,  however,  draw,  nor  did 
annealing  soften  or  give  it  the  requisite  ductility.  In  the 
rod  state  the  tensile  strength  was  59  tons  per  square  inch, 
with  12  torsions  in  eight  inches.  Crucible  carbon  steel 
would  stand  about  the  same  test,  and  Swedish  Bessemer, 
with  high  carbon,  is  slightly  higher  in  torsion,  but  lower  in 
tensile  strength. 

The  material  E.  was  readily  drawn  to  Xo.  20  B.W.G., 
standing  180  lb.  tensile  strength  (64  tons  per  square  inch), 
with  1.57  torsions  in  eight  inches.  Annealing  lowered  the 
tensile  strength  to  120  lb.  (about  48  tons  per  square  inch), 
and  slightly  increased  the  torsions  to  1C9  in  eight  inches. 
The  wire-makers  endeavoured  to  harden  both  Gi.  rods  and 
E.  wire,  first  in  oil  and  then  in  water,  but  without  success. 

Professor  Barrett,  of  Dublin,  has  kindly  undeitaken 
to  determine  the  electrical  properties  of  the  steel  wire 
just  mentioned,  but  the  results  are  not  j'et  completed. 
About  12  months  ago  the  writer,  thinking  that  silicon  might 
confer  upon  iron  qualities  suitable  for  tlie  manufacture  of 
magnets,  sent  to  Jlr.  Bottomlev,  in  Sir  W.  Thomson's  labo- 
ratory, Glasgow,  a  forged  sample  containing  4  •  43  per  cent,  of 
silicon,  and  •  18  per  cent,  of  carbon. 

The  results  of  Bottomlej''s  experiments,  as  will  be  seen 
from  Diagram  No.  III.,  were  unfavourable.  He  found  that 
the  material  had  less  susceptibility  and  more  retentivencss 
than  good  soft  iron,  and  that  it  had  enormously  less  reten- 
tivencss than  hard  steel  suitable  for  magnet-making.  The 
diagram  shows  two  curves  "  A  "  and  "  B,"  "  A  "  showing 
the  retentiveness  of  the  bar  and  "B"  the  .susceptibility. 
The  dotted  curve  "  C  "  represents  what  the  bar  should  be 
if  it  were  suitable  for  magnet-making,  and  the  dotted  curve 
"  D  "  what  it  would  be  were  it  good  soft  iron. 

Considerable  attention  ha^Hng  been  given  to  the  curious 
non-magnetic  properties  of  manganese  steel,  the  writer  was 
led  to  make  the  approximate  tests  detailed  in  Table  IX.,  to 
see  if  iron,  alloyed  with  other  elements  than  manganese, 
would  also  lose  its  magnetic  susceptibility.  From  the  list 
given  it  will  be  seen  that  practically  manganese  is  the  only 
exception,  for  as  regards  fen-o-chrome,  it  is  only  when  very 
high  percentages  of  chromium,  and  but  comparatively  small 
amounts  of  iron  are  present,  that  the  material  is  not 
susceptible. 


MAtLEABLE   FeRRO-AlLOTS. 

Malleable  compounds  of  iron  with  other  elements  so 
far  experimented  upon  (inchiding  carbon,  silicon,  sulphur, 
phosphorus,  chromium,  tungsten,  aluminium,  and  nickel) 
are  strongly  susceptible  to  magnetisation. 

Alloys  of  manganese  and  iron,  however,  form  an  exception 
to  this.  As  is  now  well  known  in  manganese  steel,  as  soon 
as  the  manganese  exceeds  8  or  9  per  cent.,  the  material  is 
only  attracted  when  in  a  finely  divided  state  such  as  drillings 
or  powder,  and  with  further  increase  of  manganese  even 
this  slight  susceptibility  disappears.  The  same  fact  is 
noticed  as  regards  the  non-malleable  compounds  of  iron 
and  manganese.  AUoj'S  of  iron,  nickel,  and  manganese  are 
also  not  susceptible. 

2.  Cast  state. — As  might  be  expected,  the  whole  of  the 
samples  are  very  free  from  honeycombs,  but  this  soundness 
in  the  cast  is  only  acquired  at  the  expense  of  toughness  or 
ductility.  As  regards  this  freedom  from  honeycombs,  it 
may  be  of  interest  to  state  here  that  although  silicon  does 
produce  soundness  in  steel,  yet  Mr.  Holgate  noticed  that  in 
making  ferro-silieon  of  13  to  15  per  cent.,  there  is  in  casting 
an  unusually  large  outburst  of  gas,  and  the  pigs  are  exceed- 
ingly full  of  honeycombs.  A  sample  is  exhibited  among 
the  specimens  accompanying  this  paper.  In  watching  a 
cast  of  material  of  this  percentage  from  the  blast  furnace, 
he  noticed  that  when  the  exterior  of  the  pigs  became  almost 
solid, and  whilst  the  interior  was  still  liquid,  the  metal  began 
to  boil  up,  and  frequently  for  15  or  20  minutes  some  ewt. 
of  metal  in  each  bed  boiled  over,  this  going  on  until  the 
pigs  were  quite  set  and  solid. 

It  would  be  interesting  to  know  what  is  the  cause  of  this 
outburst,  and  the  composition  of  the  escaping  gases.  It  has 
been  stated  in  metallurgical  literature  that  in  some  hot 
overblown  Bessemer  charges  silicon  may  be  present  in 
considerable  percentages,  and  yet  the  steel  rise  or  boil  over 
when  poured  into  ingot  moulds. 

Silicon  steel  pipes  or  settles  to  a  much  greater  extent  than 
ordinar}'  steel,  and  this  in  itself  is  a  considerable  disadvantage. 
Its  fluidity  when  being  poured  is  less  than  that  of  ordinary  steel. 
The  crystallisation  or  form  of  fracture  of  the  lower  percentages 
is  somewhat  like  ordinary  mild  east  steel,  but  on  exceeding 
about  2i  per  cent,  silicon  a  striking  change  occurs  ;  the 
crystals  become  very  larged,  glazed  in  appearance,  and  cleave 
somewhat  after  the  nature  of  spiegeleisen.     As  this  large 


Table  V. — Corrosion  Experiments. 


— 

- 

Percentage 

ot 

Silicon. 

Strength 
of  Acid. 
(HjSOJ. 

Length 
of  Immer- 
sion, 

Loss. 

Colour  after  Treatment. 

Remarks. 

Silicon  steel  (C.) 

„       „     (E.) 

>.       ..     (G.) 

Ordinary  mild  steel. . . 

Bar 

Wire 

20  B.w.a. 

1-60 
2-67 
4-49 

2-G7 

.. 

Mn  (12%) 

Percent. 
60 

Days. 

21 

t» 
»» 

Per  Cent. 
6-32 

3-32 

4-29 

7-48 
4-47 
31-80 

17-29 
17-09 
51-18 

Very  bright. 

Very  bright. 

Very  bright.   Soon  dulled  over, 
although  carefully  covered  up. 

Dull  bright. 

Most  brilliant. 

Very  bright. 

Dull. 

Very  bright,  like  wrought  bar. 

After  being  taken  out 
of  the  acid  and  dried, 
the  silicon  steel  and 
wrought     iron      ap- 
peared    as    it    bur- 
nished, and  retained 
their   brilliancy    for 
some  time. 

Silicon  steel  (E.) 

Ordinary  mild  steel . . . 
Ordinary  wrought  iron 
Manganese  steel 

Moisture  Test. 


— 

Percentage  of 
Silicon. 

Weight  before 

Placing  in  Moist 

Atmosphere. 

Weight  after  keeping 

24  Days  in  Moist 

Atmosphere. 

Incre.nse  in 
Weight. 

Bar 

1-60 

Ornis. 
•20-634 

Grms. 
20-644 

Grms. 
0-1 
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ami  iiiai'ktil  iiysliiUisal'mii  iiu'ivascs  tlu'  inatoiiiil  lioooiins 
c'Xcoi'(iiiij;ly  liriltle,  niul  it'  still  further  nilditioiis  arc-  inado, 
tlti-  a|)|ioaraiu'i'  of  the  muteriiil  approaches  silicon  pig  iron, 
ami  is  non-nialloable. 

High  pcrccntajios  of  silicon  in  the  oast  or  unforgeil  material 
causes  a  eonsidenitile  increase  in  shrinkage  or  contraction. 
This  point  is  alreaily  a  ditticult  one  with  the  steel-founder, 
who  for  many  years  has  been  on  llie  horns  of  the  dileiunia, 
that  whilst  silicon  increases  .souuilness,  it  increases  the 
tendency  of  castings  to  draw.  In  cast  iron  this  fact  of 
silicon  also  increasing  contraction  has  been  noticed  by 
Mr.  Kt-ep. 

Also,  as  in  the  forged  so  in  the  cast  material,  when  the 
silicon  excee<ls  about  2  per  cent.,  and  the  peculiar  crystal 
lisation  noticed  in  the  samples  exhibited  commence,  neither 
nnnculing  nor  water-quenching  seems  to  have  any  effect  in 
changing  the  structure. 

It  is  well  known  that  considerable  difficulty  is  experienced 
in  dissolving  drillings  of  ferro-silieon ;  so  tedious  is  the 
process,  that  recoiu'se  is  usually  nuide  to  the  sodium  carbonate 
process.  This  is  not  rei|uisite  with  silicon  steel,  which 
requires  only  the  ordinary  hydoehloric  acid  method.  The 
silica  residue  is  very  clean  and  free  from  iron. 

A  considerable  number  of  estimations  have  proved  that 
the  silicou  is  \-ery  uniform  and  homogeneous  in  this  steel. 
Analyses  taken  from  different  parts  of  the  same  ingot  anil 
bar  give  results  very  similar  to  each  other.  No  traces  of 
graphite  are  noticed,  the  carbon  always  being  present  in  the 
combined  form.  If  the  material  analysed  is  in  the  form  of 
drillings,  they  keep  their  shape,  the  iron  being  dissolved  out. 

Experiments  have  been  made  with  this  steel  in  comparison 
with  other  material  as  regards  its  corrosion.  Table  V.  gives 
the  time  of  immersion  in  the  sulphuric  acid  ami  the  loss. 

In  conclusion,  the  author  wishes  it  to  be  understood  he 
does  not  claim  that  there  is  any  field  for  the  employment  of 
such  an  alloy  or  high  silicou  steel  as  that  here  described. 
This  paper  is  presented  only  for  the  purpose  of  scientific 
interest,  and  in  order  to  place  on  record  the  actual  effect  of 
the  metalloid  silicon  on  iron.  J^ilieon  cannot  take  the  place 
of  carbon  ;  the  latter  has  always  the  advantage  of  being 
more  easily  ajiplied,  and  of  producing  a  material  more  suited 
to  the  various  retiuirements  of  users  of  steel. 

It  is  also  clearly  ])roved  by  these  experiments  that  silicon, 
unlike  carbon,  does  not  confer  upon  iron  the  property  of 
becoming  hardened  when  water-quenched. 

The  following  table  gives  the  specific  gravities  of  the 
silicon  steel,  as  well  as  that  of  ferro-silicon  : — 

Table  VI. 


- 

Per- 
centaffe 

of 
Silicon. 

Specific 
Gravity. 

Remarks. 

Silicon  steel  (E.).. 

Ingot 

2-07 

7-38 

,.    ■■ 

■Wire  20  B.W.G. 

2-G7 

7-88 

«       „     (G.).. 

Ingot 

i-m 

7  ■51 

Ferro-silicon 

.. 

5-00 

7-00 

u               • 

.. 

8-00 

0-1W3 



lfi-00 

5-SOS 

Doubtful. 

Ordinary  pre3'  cast 

.. 

•■ 

7-10 

Table  VII. — Samples  op  the  Allots  op  Iron  akd 
Silicon  Exhibited  to  Illustrate  this  Paper. 

Section  I. — .Samples  of  silicon  steel  in  the  cast  state  con- 
taining from  -24  per  cent,  to  8-83  per  cent,  of  silicon. 

.Section  II. — Samples  of  silicon  steel  in  the  forged  state 
containing  from  -24  per  cent,  to  5'53  per  cent,  of  silicon. 

Section  III. — Test  bars  as  mentioned  in  Table  II. 

Section  IV. — Bending  pieces  given  in  Table  II. 

Section  V. — Compresssion  pieces  given  in  Table  III. 


Section  VI, — Samples  ol'  rerm-alloys  to  ilhistnite  magnetic 
proi)erties. 

Seeti<ui  VII. — Silicon   steel    wire    2 -07    i)er   cent.    Si,  20 

R.w.t;. 

Samples  of  ferro-silicon  containing  Ifi  per  cent,  silicon  yet 
honcyconibed. 

Silica  frmn  silicon  steel. 
.'VIso  other  .samples. 


Jtoasting  Iron  Ore.     The  Ironmonger. 

Sterlixo  G.  Valentine  has  made  a  valiuible  scries  of 
experiments  in  the  desnlphurisation  of  pyritiferous  iron 
ores,  from  which  he  draws  the  following  conclusions  : — 
Heat  alone,  without  access  of  air,  can  remove,  at  best,  only 
one-half  of  the  sulphur  present.  Atmospheric  oxygen  is 
absolutely  necessary  for  a  proper  desulphnrisation.  Even 
at  a  low  heat  ore  is  properly  desulphurised  if  air  can 
gain  access  freely  to  the  FeS;  in  it.  .Sulphate  of  iron  can 
be  decomposed  by  heat  equally  well  with  or  without  air. 
In  order  that  the  residuum  of  sulphur  in  roasted  ores  may 
consist,  so  far  as  possible,  of  sulphates,  the  roasting  must 
be  effected  with  free  access  of  air.  Fusion  or  sintering 
of  ore  is  likely  to  prevent  any  further  desnlphurisation. 
Sintering  does  not  allow  much  of  the  remaining  sulphur  to 
be  in  the  form  of  sulphate.  Fusion,  hence,  should  never 
occur  iu  roasting,  except  after  continued  heating  in  air  at  a 
lower  temperature.  Ores  cannot  be  properly  desulphiu'ised 
iu  the  upper  part  of  the  blast-furnace.  An  efficient  roaster 
must  allow  easy  control  of  heat,  abundant  air  access  to  the 
hot  ore,  and  rapid  removal  of  the  products  of  combustion. 


Notes  on  the  Iron  and  Steel  Manufacture  in  France  in 
1887.  Prof.  S.  Jordan.  Iron  and  Steel  Institute,  Paris 
Meeting,  1889. 

Coal  and  Coke. 

Production  of  Coal  and  CoJte  in  France  in  1887, 
compared  u-ith  1877. 


Coal-fields. 


1877. 


1887. 


Tonnes. 
6,720,000 

S,.'ilO,000 

1  Gli0,000 

Tonnes. 
11,317,000 

2,989,000 

Gard  coal-field 

1,831,000 

Burgimdy  and  Nivemais  coal-field  . . 
Central  coal-field 

1,380,000 
1,020,000 
076,000 
240,000 
238,000 
186,000 
178,000 
237,000 
132,000 

1,497,000 
994,000 

Aveyron  and  Tarn  coal-field 

1,076,000 
291,000 

208,000 

186,000  • 

Creuse  and  Corr6ze  coal-field 

153,000 
130,000 

132,000 

Total  tor  coal  and  anthracite 

16,305,000 

20,810,000 

Provenpe  and  Alps  brown  coal-flclds. 

470,000 
80.000 

457,000 
21,000 

Total  for  brown  coal 

500,000 

478,000 

Sum  total 

16,805,000 

21,288.000 

N.B.— The  French  tonne  is  1,000  kilos 
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It  will  be  seen  that  the  coal  output  of  France  has  increased 
in  10  years  by  about  25  per  cent.,  and  that  this  increase 
has  nearly  altogether  taken  place  in  the  Northern  coal-field. 

The  coal  consumption  of  France  having  been  31,191,000 
tons  for  1887  (instead  of  24,144,490  tons  for  1877),  the 
foreign  imports  must  have  been  10,565,000  tons  (including 
4,046,000  tons  of  British  coals),  instead  of  7,882,000  tons 
(including  2,867,000  tons  of  British  coals),  for  1887. 

Coke. — As  to  this  fuel  the  author  can  only  repeat  what 
he  said  in  1878.  Coal  is  just  now  produced  in  France 
almost  only  in  the  improved  coke  ovens,  called  Belgian  coke 
ovens,  of  the  Sraet,  Coppee,  or  other  analogous  systems,  in 
which  the  introduction  of  the  coal  to  be  carbonised  is  effected 
through  hoppers  placed  in  the  arched  ceiling  of  long  rect- 
angular and  horizontal  chambers  or  vaults,  opened  at  both 
ends,  and  the  extraction  of  the  coke  is  effected  by  means  of 
mechanical  steam  pushing  rams.  The  vertical  Appolt  ovens 
are  not  now  much  in  use  ;  they  are  only  to  be  seen  at 
Blanzy,  Creusot,  and  Bezenct.  The  obsolete  beehive  ovens 
are  used  only  at  one  or  two  collieries,  and  can  be  seen  in  the 
exhibition  of  the  Loire  collieries ;  but  their  products  are  not 
intended  for  blast  furnaces,  and  are  only  used  for  foundry 
purposes.  The  visitor  can  find  in  the  exhibits  at  the  Douchy, 
Escarpelle,  and  Dourges  collieries  some  examples  of  improved 
plants  for  the  manufacture  of  coke,  and  in  some  other 
collieries  will  be  found  specimens  of  the  coke  produced. 

Coke  is  manufactured  sometimes  with  only  screened  small 
coals,  at  other  times  with  washed  small  coals,  according  to  the 
purity  of  the  fuel  to  be  obtained.  The  so-called  "  washed 
coke  "  used  for  blast  furnaces  contains  generally  from  6  to 
10  per  cent,  of  ash ;  the  unwashed  ones  contain  10  to  12 
per  cent.,  and  often  more.  The  small  coals  carbonised  are 
seldom  of  only  one  origin  ;  the  coke-makers  rather  try  to 
obtain  economical  mi.xtures  by  associating  the  dearer 
coking  coals  with  the  largest  possible  proportion  of  the 
cheaper  non-coking  coals,  so  as  to  come  as  near  as  possible 
to  the  limit  of  the  property  of  coking.  These  mixtures 
are  made  with  great  care  by  means  of  various  apparatus, 
such,  for  instance,  as  the  Carr  disintegrator.  The  coke- 
makers  have,  in  that  way,  been  able  to  notably  lessen  the 
cost  of  production  of  coke,  owing  especially  to  the  use  of 
the  Coppee  and  other  improved  ovens,  which  produce  good 
coke  with  coals  that  would  not  cake  in  the  beehive  ovens. 
Messrs.  Seybel  and  Bernard  exhibit  in  the  "  Palais  des 
Machines  "  some  drawings  of  improved  coke  ovens  specially 
intended  for  the  coking  of  meagre  coals 

Messrs.  Schneider  and  Co.  have  tried  at  Le  Creusot  a  new 
form  of  vertical  coke  oven,  known  as  the  Bauer  system  ;  but 
the  author  would  require  some  further  data  as  to  the  results 
obtained  in  order  to  be  able  to  speak  of  these  ovens. 

The  application  of  coke  ovens  to  the  production  of  tar 
and  ammoniacal  salts  has  found  a  ]ilace  in  some  collieries, 
as  at  those  of  Besseges,  Alais,  Terreuoire,  St.  Etienne 
(Carves  ovens),  and  the  Campagnac  colliery  (Seybel 
ovens) ;  but  commercial  circumstances  have  not  favoured 
the  extension  of  the  manufacture  of  by-products.  The 
author  believes  that  for  some  years  past  no  other  ovens 
have  been  built  in  France  for  that  purpose ;  besides,  the 
([uality  of  the  coals  used  here  for  the  production  of  coke  does 
not  suit  this  special  industry  of  by-products  so  well  as  the 
English  or  German  coals. 

Section  II.^Tiie  Pig  Iron  M-Uiupacture. 

According  to  the  official  statistics,  the  comparison  of  the 
pig  iron  production  in  France  for  the  years  1877  and  1887 
.  is  as  follows  : — 


Section  II. — The  Pig  Iron  Manufacture — cont. 


Pj(?  iron  production  :  — 
Coke  pif^s 

Charcoal  pigs 

Coke  and  charcoal  pigs  . 

Sum  total. 


1877. 

1887. 

Tonnes. 
1,372,000 

Tonnes. 
1,547,000 

80.000 

12,000 

54,000 

9,000 

1,506,000 

1,568,000 

1 

1877. 


1887. 


Number  of  furnaces  in  blast : — 
Coke  blast  furnaces 

Charcoal  blast  furnaces 

Coke  and  charcoal  mixed  blast  furnaces. 

Sum  total 

Consumption  of  raw  material  :— 
Coke 

Wood  charcoal 

Iron  ores  

Indigenous  ores 

Algerian  ores , 

Foreign  ores 


Tonnes. 
133 


232 


1,900,000 

120,000 

3,323,000 

2,346,000 

330,000 

647,000 


Tonnes. 
84 


12 
5 


1,800,000 
15,000 

3,453,000 

2,298,000 
48,000 

1,107,000 


These  figures  indicate  that  important  changes  have  taken 
place  during  the  ten  years  that  have  elapsed  since  the  1878 
Exhibition. 

The  production  of  charcoal  pig  iron  has  continuously 
decreased,  and  now  shows  only  an  unimportant  tonnage. 

The  smelting  of  iron  ores  with  a  mixture  of  coke  and 
charcoal  was  a  local  and  temporary  peculiarity,  and  this 
practice  is  disappearing  more  and  more,  either  because  the 
blast  furnace  owners,  who,  being  unable  to  use  coke  only 
owing  to  the  smallness  of  their  plant,  mixed  coke  with 
charcoal  in  order  to  lessen  the  cost  of  production,  have 
finally  put  their  furnaces  out  of  blast,  or  because  they  have 
decided  to  build  larger  furnaces,  and  to  use  coke  alone. 

The  production  of  pig  iron  by  means  of  coke  is  therefore 
now  the  only  important  branch  of  the  French  pig  iron 
trade.  The  author  reported  to  the  Institute  in  1878  as  to 
the  geographical  distribution  of  the  blast  furnaces  in 
France.  The  following  statement  will  show  the  changes 
since  that  time  : — 

Blast  Furnaces  in  Blast. 


Districts, 


North  and  Pas-de-Calais  district . 

Meurthe  and  Moselle  district 

Champagne  district 

Franche-Comt(5  district 

Central  disti'ict 

North-Western  district 

Perigord  and  Aveyron  district  . . . 

Pyrenees  and  Landes  district 

Loire  and  Rhone  district 

Alpine  district 

South-Eastern  district 


1S77. 

18S7. 

10 

12 

32 

31 

69 

14 

9 

2 

21 

7 

13 

1 

19 

4 

13 

11 

29 

10 

8 

8 

10 

C 

i         '' 

101 

The  total  number  of  blast  furnaces  has  decreased  more 
than  one-half,  but  the  pig  iron  production  has  nevertheless 
increased.  From  about  6,500  tons  the  mean  annual  make 
per  furnace  has  increased  to  15,500  tons,  and,  if  the  details 
were  looked  for,  it  would  be  found  that  the  progress  in  this 
respect  has  occurred  in  the  two  first  districts,  and,  above 
all,  in  the  Meurthe  and  iloselle  district,  which,  with  less 
than  a  third  part  of  the  total  number  of  the  French  furnaces, 
has  produced  more  than  one-half  of  the  total  annual  make 
of  pig  iron. 
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Section  III. — ^fA^•r•PACTURE  op  WROronT  Iron  and 
Ptkkl  in  OrnN  Fires  and  i.n  Pi'ddlino  Firnacks. 

Tlie  introdiiotioii  of  the  lu'W  and  ccoiioinical  iinH'tsses 
for  iiiiiiiiifiK'tiirv  of  oust  steel  Ims  effi'Cteil  greut  cliaiifjes  in 
the  iron  industry  of  Fninee  lis  well  as  of  other  countries. 
The  followinfi  statement,  taken  from  the  olVieial  statistics, 
gives  an  idea  of  these  changes  since  1878 : — 


1877. 

1887. 

995 
51 

G 

Tons. 

Si  1,006 

M,-«7 
20,273 

637 

„              „                 (steel) 

35 

53 

n                 „     (stcci) 

5 

Tons. 
017,997 

16,864 

„        o(  puddled  and  chnrconl-reflncd 
8t««l 

12,532 

Tliesc  figures  are  sufficiently  expressive,  and  the  author 
does  not  think  it  necessary  to  discuss  them  specially. 


Section  IV. — Manufacture  op  Steel  in  Converters. 

According  to  the  official  statistics,  there  were  24  Bessemer 
■converters  at  work  in  France  during  the  year  1877,  but  no 
data  are  given  lus  to  their  output.  The  data  for  1887  are  as 
follows : — 

Converters  in  activity 28 

Output  in  1SS7,  vi/.. :—  Tons. 

Riuls 189,200 

Bars 107,300 

Plates  and  sheets 28,400 

Total 324.900 

The  author  cannot  indicate  separately  the  output  of  acid 
Bessemer  steel  and  of  basic  steel ;  but  the  statistics  allow 
us  to  estimate  at  about  14:!. 000  tons,  the  quantity  of  basic 
steel  contained  in  the  324, 900  tons  above  stated.  The  pro- 
ducing power  of  basic  steel  in  the  French  steelworks  is, 
however,  much  greater  than  would  be  supposed  from  the 
aljove  figures,  as  well  as  of  acid  Bessemer  steel.  Indeed, 
although  the  official  statistics  indicate  that  some  28  con- 
verters were  at  work  in  1887,  this  only  represents  about 
two-tliirds  of  the  actually  existing  converters,  which  will 
number  from  42  to  44.  Some  Bessemer  steel  works  have  been 
entirely  idle  in  1887,  such  as  those  of  Terrcuoire,  Givors, 
.'^aint  Xazaire,  Pagny  on  the  ileuse  ;  while  some  others 
worked  with  oidy  a  part  of  their  plant. 


Section  V. — Manxtfacture  of  Steel  in  Oi'en-heartii 
Furnaces. 

There  were,  in  1877,  .^1  open-hearth  furnaces  in  France. 
Their  number  appears  to  have  decreased  in  1887,  owing  to 
the  closing  of  the  Siruuil  Works,  in  which  Messrs.  Martiu 
were  the  pioneers  of  this  new  muimfacture,  and  to  the 
reducecl  working  of  the  Tcrrenoire  and  Besseges  works. 
The  official  statistics  furnish  the  following  data  for  1887  : — 

Number  of  open-heartli  furnaces  in  work  ....    69 
Output  in  t8S7,  \iz. :—  Tonnes. 

Rails 13,709 

Bars 90,498 

Plates  and  sheets 39,557 

Total 143,764 

But  the  number  of  furnaces  in  working  order  in  1889  is 
notably  greater,  and  may  be  estimated  at  about  75  furnaces 
of  various  systems  and  sizes. 


Since  the  time  of  the  introduction  by  Messrs,  Martin  of 
the  new  process  in  their  Sireuil  Works,  the  size  of  the  o|)en- 
heaiih  furnace  has  always  been  increasing.  Instead  of 
the  ;t  to  4-ton  furnaces  first  used,  10-ton  furnaces,  20-ton 
furnaces,  and  even,  as  in  some  steel  works  of  the  Loire 
district,  H5-ton  furnaces  can  now  be  found. 

In  ivference  to  the  manner  of  constructing  the  furnace, 
the  majority  arc  of  the  (iNed  type,  the  so-called  Siemens- 
Martin  furnace,  designed  at  first  by  the  Messrs.  Martin 
themselves,  and  having  regenerators  situated  underneath 
the  hearth,  and  the  reversing  valves  on  one  of  the  small 
sides.  In  two  or  three  steelworks  only  can  the  Pernot 
furnaces  he  found,  with  a  revolving  circular  basin  or  hollow 
hearth,  or  the  Batho  furnace,  with  a  round  liearth,  sup- 
ported by  an  iron  plate,  free  underneath,  and  witli  round 
regenerators  with  ])late-iron  easing  placed  laterally  and 
above  ground.  Ihit  the  use  of  these  varieties  of  the  npen- 
hearth  furnace  docs  iu)t  seem  to  extend  very  much  in  the 
French  steelworks,  which  look  as  if  they  preferred  the 
ordiiMU'y  type.  All  these  furnaces  are  heated  by  means  of 
generator  gases.  Water-gas  and  petroleum  have  not  yet 
been  tried  in  France  for  that  purpose,  so  far  as  the  author 
knows.  The  number  of  casts  in  24  hours  varies  according 
to  the  different  works  and  types  of  furnaces,  between  two 
and  four. 

The  most  general  mode  of  working  is  the  scrap  process. 
The  ore  process  is  not  emjiloyed  in  France  as  far  as  the 
author  knows,  and  the  combined  use  of  scrap  and  ore,  as  in 
the  Laudore  process,  is  only  in  current  practice  at  the 
AUevard  Works,  as  far  as  the  author  can  say. 

The  nature  of  the  lining  varies  in  the  different  works,  and 
according  to  the  description  of  materials  used.  Sometimes 
the  lining  is  acid,  that  is,  it  is  made  with  sand,  ganister,  or 
silicious  puddle  ;  sometimes  it  is  basic — that  is,  made  with 
magnesia  bricks  or  puddle  (according  to  the  system  patented 
in  1869  by  Mr.  Emile  Muller),  or  with  dolomitic  bricks  and 
blocks  ;  at  other  times  the  lining  is  neutral — that  is,  made 
with  chrome  ore  (according  to  the  A'alton-Iiemaury  pro- 
cess). When  the  lining  is  made  with  chrome  ore,  Messrs. 
^'alton  and  Remainy  state  that  no  material  is  taken  from 
the  lining  cither  by  the  molten  metal  or  by  the  slag,  so  that 
no  corrosion  takes  place,  and  it  becomes  possible  to  act  on 
the  metal  either  by  scraps  or  by  ores,  or  by  various  agents 
in  such  a  manner  as  to  effect  a  complete  dephosphorisation, 
and  to  jjroduce  various  descriptions  of  steel.  Messrs.  Valton 
au<l  Kemaury  exhibit  drawings  of  furnaces  neutrally  lined, 
specimens  of  their  chrome  ore  and  linings,  and  products  of 
some  steelworks  working  their  process.  French  steelworks, 
such  as  Fourchambault  and  Alais,  for  instance,  choose  the 
neutral  lining  rather  than  the  basic  one,  which,  they  say,  is 
sooner  worn  out,  and  above  all  when  some  iron  ore  is  used 
in  the  process. 

The  properly-called  dephosphorising  mode  of  working, 
that  is,  the  conversion  of  truly  phosphoretic  pigs  (such  as 
those  of  Meurthe  and  Moselle)  in  cast  steel  by  the  open- 
hearth  process,  is  not  yet  nmch  used  in  France.  This 
ilescription  of  pig  iron  is  sooner  dephosphorised  in  the  basic 
Bessemer  converter.  Mr.  Fould-Dupont,  however,  shows  in 
his  beautiful  exhibit  (Central  Gallery)  cast  steel  of  every 
form  obtained  in  open-hearth  furnaces  from  his  Pompey 
pig  iron. 

On  the  other  hand,  in  many  steelworks,  the  basic  or 
neutral  lining  is  used  for  making  open-hearth  steel  with 
ordinary  pig  and  scrap,  not  free  enough  from  phosidiorus 
to  yield  good  steel  on  an  acid  lining,  and  too  low  in  phos- 
phorus to  be  worked  in  the  basic  converter.  Some  of 
them  are  even  working  pure  pig  and  scrap  upon  basic  and 
neutral  hearths,  and  produce  soft  and  extra  soft  steels  of 
very  high  quality  ;  these  steels  being,  besides,  either  simjily 
carbon  steels,  or  steels  into  whose  composition  enter  silicon, 
manganese,  and  chrome,  inasmuch  as  the  open-hearth 
furnace  is  a  very  convenient  and  adaptable  one,  which 
allows  the  easy  introduction  and  stirring  of  any  reagent 
in  the  metallic  bath. 

Upon  the  whole,  the  modes  of  working  in  the  open-hearth 
furnace  are  very  diversified  in  France,  not  only  owing  to  the 
acid,  basic,  or  neutral  lining,  but  also  owing  to  the  com- 
position of  the  materials,  pig  iron,  scrap,  ores,  and  alloys 
employcil. 
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Section  VI. — M.ojufactore  of  Blister  Steel  and  op 
Crucible  Cast  Steel. 

The  use  of  cemeatation  or  converting  furnaces  is  some- 
what stationary  in  France.  There  were,  in  1877,  34 
converting  furnaces  with  an  output  of  1,717  tons  of  blister 
steel ;  in  1889  the  number  of  working  furnaces  was  24  and 
the  output  was  1,491  tons. 

The  furnaces  are  not  employed  only  for  the  carbonising 
of  superior  wrought-iron  bars,  intended  for  the  making  of 
shear  steel  or  tool  cast  steel ;  they  are  also  used  for  adding 
carbon  to  certain  puddled  steels  and  even  to  certain  cast 
steels  for  special  purposes. 

In  reference  to  crucible  steel,  the  official  statistics  give, 
for  1877,  101  furnaces  with  an  output  of  7,252  tons  ;  and 
for  1887  only  39  fui-naces  (containing  501  crucibles)  have 
produced  7,532  tons.  The  old  furnaces,  heated  by  coke 
tires,  and  containing  two  or  four  crucibles  each,  are  now 
to  be  found  in  a  few  inconsiderable  works  ;  the  large 
steelworks  employ  actually  nearly  everywhere  large  gas 
Siemens  furnaces,  containing  20,  and  even  40  crucibles. 

The  crucible  melting  is  not  actually  only  employed  for 
producing  tool  cast  steel  by  the  fusion  of  blister  steel,  or 
for  making  homogeneous  iron  by  the  fusion  of  pig  iron 
with  malleable  iron.  This  mode  of  melting  metals  has  now 
taken  a  prominent  place  in  the  manufacture  of  the  new 
steels,  in  which  several  substances  besides  carbon  are 
alloyed  with  iron,  as  can  be  seen  in  the  Exhibition  by 
inspecting  the  Unieux,  AssaUly,  and  Firminy  exhibits. 

At  Messrs.  T.  Holtzer  &  Co.'s,  M.  Brustlein  began,  many 
years  ago,  and  has  continued  since,  practical  researches 
and  experiments  with  a  view  to  ascertain  the  influence  of 
some  metalloids  (such  as  silicon),  and  of  some  metals 
(such  as  manganese,  chromium,  tungsten,  and  copper), 
on  the  mechanical  properties  and  the  qualities  of  cast 
steels.  These  trials  brought  him  to  the  manufacture  in 
crucibles  of  some  iron  alloys,  like  ferro-chromium  and 
others.  In  1878  the  Unieux  Steelworks  exhibited  ferro- 
chromium  and  chrome  steels,  wh'ch  were  much  admired. 
In  1889  these  works  exhibit  chromium  carburets,  silico- 
chromium,  ferro-chromiums  of  various  percentages,  silico- 
fen'o -chromium,  manganese  -  ferro  -  chromium  —  all  these 
alloys  being  obtained  in  crucibles ;  and  also  a  comparative 
series  of  different  grades  and  kinds  of  steels,  carbon  steel, 
manganese  steel,  silico-manganese  steel,  copper  steel,  wolfram 
steel,  chrome  steel,  and  chrome-wolfram  steel. 

Section  VII. — Miscellanea. 

The  researches  and  the  chemical  studies  relating  to  iron 
metallurgy  have  been  numerous  during  some  years  past ; 
they  have  not  been  unfruitful  for  the  iron  industry.  The 
basic  or  Thomas-Gilchrist  process  is  one  of  their  fruits,  the 
importance  of  which  cannot  be  contested.  Messrs.  Thomas 
and  Gilchrist  have  been  induced  to  make  trial  of  their  basic 
hnings,  as  they  told  the  author  in  1878,  by  the  scientific 
^vi-itings  of  the  late  Professor  Gruner.  The  Rollet  process, 
the  Valton-Remaury  neutral  lining,  and  others,  can  also 
justly  be  considered  as  results  procured  by  the  chemical 
laboratory. 

Since  the  considerable  increase  of  the  new  cast  steels 
(Bessemer  and  Siemens-Martin)  manufacture,  these  metals 
have  been  particularly  studied  by  chemists,  often  associating 
themselves  for  that  purpose  with  mechanical  engineers,  as 
can  be  seen  by  the  writings  of  Mr.  Desha3'es  on  the  relations 
between  the  mechanical  properties  of  steel  and  its  chemical 
composition. 

But  what  appears  to  the  author  to  characterise  above  all 
the  scientific  researches  made  in  France  on  the  metallurgy 
of  iron  during  this  period  is  the  intervention  of  physical 
science  iu  these  researches.  Metallurgists  already  knew 
the  calorimetric  studies  of  Messrs.  Troost  and  Hautefeuille 
on  the  carburetted,  siliconised,  and  manganesian  pig  irons. 
They  possess  now,  among  others,  Mr.  Forquignou's  researches 
on  malleable  cast  iron  and  steel,  those  of  Mr.  Pionchon  on 
the  calorific  capacities  and  the  physical  changes  of  iron  at 
high  temperatures,  the  studies  of  Messrs.  Osmond  and 
Werth,  engineers  at  the  Creusot  Works,  on  the  intimate 
structure  of  steel ;  those  of  Mr.  Osmond  on  the  transmuta- 
tions of  iron  and  carbon  in  the  malleable  irons,  steels,  and 


white  pigs ;  and  in  all  these  works  there  have  been  used  at 
the  same  time  chemical  analysis,  calorimetry,  microscopy, 
and  even  electrical  measures.  Visitors  to  the  Exhibition 
can  see  in  the  Metallurgical  Gallery  an  apparatus  used  in 
the  Montlmjon-Saint-Jaques  Steelworks  for  studies  of  that 
kind — the  Evraid  apparatus,  for  ascertaining  and  measuring 
metal  dilatations  at  high  temperatures.  Besides,  moreover, 
can  be  found  the  Mesure  and  Nouel  pyrometric  telescope  as 
employed  for  practically  ascertaining  the  temperature  of 
incandescent  bodies,  based  on  polarisation  phenomena. 

These  various  scientific  studies  have  had  an  influence 
which  is  considerable  over  the  French  metallurgical  works, 
although  the  author  cannot  possibly  do  more  than  allude  to 
it.  One  of  their  results,  and  perhaps  not  the  least  important, 
is  the  considerable  increase  in  the  making  and  emploj'ment 
of  steel  castings  in  France,  a  fact  which  has  forcibly 
impressed  visitors  to  the  Exhibition  of  1889. 


PATENTS. 


Improvements  in  Extracting  Gold  and  Silver  from  Ores  or 
other  Compounds.  J.  S.  MacArthur,  PoUokshields,  and 
R.  W.  I"orrest  and  W.  Forrest,  Glasgow.  Eng.  Pat. 
10,223,  July  14,  1888.     6rf. 

Chiefly  improvements  of  Eng.  Pat.  14,174  of  1887  (this 
Journal,  1888,  678).  The  ores  are  first  treated  with  an 
alkali  or  alkaline  earth,  then  washed  with  cyanide  solution, 
and  precipitated  with  freshly-prepared  and  finely-divided 
zinc.  The  improvements  in  the  zinc  process  are  claimed 
also  for  other  than  cyanide  solutions. — T.  L.  B. 


An  Improved  Method  of  E.rtractiny  Gold  from  the  Various 
Auriferous  Ores.  C.  T.  J.  Vautin,  London.  Eng.  Pat. 
11,399,  August  7,  1888.     6d. 

The  expense  and  delay  of  roasting  gold  ores  is  obviated  by 
treating  first  of  all  with  chlorine,  bromine,  or  iodine,  and 
then  amalgamating.  Claim- is  made  for  the  combination  of 
the  two  processes — chlorinatiou  and  amalgamation. — T.  L.  B. 


Improvements  in  Means  or  Apparatus  to  be  Employed  in 
Coating  Metal  Sheets  with  Tin,  Terne,  and  other  Metals 
or  Alloys.  J.  G.  Thomas,  Llangennech,  and  G.  H.  White, 
Pontardulais.     Eng.  Pat.  11,854,  August  16,  1888.     8(f. 

The  several  processes  from  fluxing  to  finishing  are  here 
performed  in  one  continuous  operation.  The  plate  passes 
first  through  a  bottomless  box  contained  iu  the  upper  part 
of  the  tinning  pot ;  this  box  contains  the  flux  supported  on 
the  surface  of  the  molten  metal.  It  is  conducted  thence  by 
guides  through  the  molten  metal  to  a  pair  of  rolls,  whence 
it  passes  through  a  narrow  neck  to  the  grease  pot  at  the 
entrance  of  whicii  it  is  received  by  another  pair  of  rolls. 
Between  this  second  pair  of  rolls  and  the  next  pair  or  finish- 
ing rolls,  which  are  ananged  above  the  level  of  the  molten 
metal,  an  enclosed  guide  is  provided  to  conduct  the  plate. 
This  guide  passes  above  the  level  of  the  molten  metal  and 
enters  a  short  distance  into  the  grease,  which  is  supported 
on  the  surface  of  the  molten  metal.  Scrapers  are  also 
provided  to  remove  any  dross  from  the  surface  of  the 
molten  metal.  As  the  guide  encloses  the  surface  of  the 
molten  metal  through  which  the  plate  passes,  there  is  only 
a  small  surface  on  which  dross  can  form  and  it  is  thus 
readily  removed.  A  second  pair  of  finishing  rolls  is  pro- 
vided, whence  the  plate  is  conducted  away  as  desired.  The 
two  pots  are  heated  by  separate  fires,  and  by  reason  of  the 
narrow  neck  both  pots  may  be  kept  at  different  tempera- 
tures.    Six  claims  are  made.— T.  L.  B. 


A  New  or  Improved  Process  of  obtaining  Aluminium. 
B.  J.  B.  Mills,  London.  From  J.  U.  Bennett,  Brooklyn, 
U.S.A.     Eng.  Pat.  12,343,  August  27,  1888.     id. 

The  process  consists  of  two  main  operations,  the  first  is  to 
roast  a  mixture  of  clay  or  other  aluminous  earth,  alum,  and 
salt ;  and  the  second  is  to  heat  in  a  retort  the  roasted 
material  so  obtained  with  whiting,  asbestos,  and  lamp-black. 
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The  aluminium  in  thus  produce<l  in  buttons  and  globules, 
ami  is  ik'piiriiti'd  from  tlu-  ri'maiiiilcr  by  siftiiijr-  Tlic 
function  of  tlio  asbestos  is  to  "  pivviiit  all  sla;;  from  form- 
ing, and  produce  an  asli  whose  porous  eharaeter  iterniits  of 
thu  filtration  and  percolation  of  the  globules  of  alumiuium 
B8  they  aR'  formed." — A.  W. 


Impiortmeiil.i  in  the  Maini/iirtuit' of  Soilium  and  I'ulassiiim. 

H.  W.  Wallis,  l.onilon.      Krig.  Pat.   P_',G2e,   Septeniber  1, 

1888.  4</. 
"  Hvi>itATKi)  alkali"  is  powdered  and  mixed  with  1(J  or  15 
per  cent,  of  carbonaceous  material,  also  pulverised,  and  fed 
at  intervals  into  a  heated  retort.  It  is  claimed  that  this 
method  is  preferable  to  that  (already  known)  of  feeding  the 
retort  periodically  with  a  mixture  of  fused  alkali  and 
carbonaceous  material,  both  because  of  the  extraneous  heat 
Iieedetl  to  keep  the  mixture  Hold,  and  of  the  alleged  fact 
that  a  mixture  so  kept  for  some  time  becomes  less  easy  to 
reduce. — li.  U. 


Improvements  in  and  Connected  with  the  Recovery  nf  Tin, 
Spelter,  Solder,  and  like  Metals  or  Alloys  from  Scrap  or 
Jle/use  Tinplate  and  other  like  Coated  Metal  Wares. 
K.  C.  Thompson,  .St.  Helens  Junction.  Kng.  Pat.  12,937, 
September  7,  1888.     8rf. 

After  cleaning,  the  material  is  heated  to  a  temperature 
equal  to  or  greater  than  that  of  the  meltiug  point  of  the 
metal  to  be  recovered  iu  the  presence  of  gas  or  liij\iid, 
which  prevents  the  oxidation  of  the  metal.  The  melted 
metal  may  then  be  removed  by  agitation  or  other  suitable 
means.  The  patentee  proposes  for  the  purpose  a  centrifugal 
machine,  drawings  of  which  are  given  iu  the  specitication. 
Seven  claims  are  made. — T.  L.  1?. 


Improvements  in  the  Manufacture  of  Sodium  and  Potassium. 
W.  White,  Cheshunt.  Eng.  Pat.  i:?, 125,  September  11, 
1888.     id. 

In  order  to  avoid  the  well-known  difficulty  of  obtaining  a 
sufficiently  intimate  mixture  of  the  sodium  salt  (carbonate 
or  hydrate  for  example)  and  the  reducing  agent  (some  form 
of  carbon)  hitherto  existing  on  account  of  the  fusibility  of 
the  one  and  the  buoyancy  of  the  other,  the  patentee  sidi- 
stitutes  inicrushed  charcoal  for  the  powder  usually  emplo3'ed, 
allows  it  to  absorb  within  its  pores  the  greatest  quantity  of 
scHlium  carbonate  or  hydrate  in  a  molten  condition  it  can 
take  up,  and  then  heats  it  in  a  retort  and  condenses  the 
resulting  sodium  vapour  in  the  ordinary  way.  It  is  claimed 
that  a  comparatively  low  temperature  suffices  for  the  reduc- 
tion, and  that  the  process  is  also  applicable  to  potassium 
and  to  .alloys  of  the  two  common  alkali  metals. — B.  B. 


The  Manufacture  of  Plates  and  other  Articles  from  an 
Alloy  or  Alloys  of  Copper  and  Nickel  by  Rolling  at 
a  Red  Heat.  Sir  H.  11.  Vivian,  Swansea.  Eng.  Pat. 
13,358,  September  15,  1888.     id. 

Allots  are  made  containing  from  one-tenth  to  10  per  cent. 
of  nickel,  the  renuiinder  consisting  of  pure  copper.  The 
two  metals  are  melted  together,  cast  into  ingots,  annealed 
and  rolled  at  a  red  heat  just  as  copper  is  rolled. — E.  E.  B. 


Improvements  in  the  Extraction  of  Cupper  from  Copper 
Ores.  H.  Doetsch,  Huelva,  Spain.  Eng.  Pat.  13,359, 
September  15,  1888.     id. 

Pkrs\lts  of  iron  are  obtained  by  dissolving  natural  iron 
oxides  in  sulphuric  or  hydrochloric  acid.  The  ])atentee 
mixes  with  the  ground  oxides  the  equivalent  quantities  of 
the  mineral  acids,  preferably  strong  sulphuric  acid  heated 
to  100'  to  150'  F.  The  persulphate  is  dissolved  in  water  to 
about  a  one  per  cent,  solution  ami  then  poured  over  copper 
ore.  The  copper  is  thus  got  into  solution,  from  which  it  is 
precipitated  by  means  of  metallic  iron. — T.  L.  B. 


Improvements  in  Alloys.  H.  Eckhardt,  Dortmund,  Germany. 
Eng.  Pat.  13,742,  September  24,  1888.     id. 

C'liiioMK  iron  ore  an<l  Bessemer  slag  of  specilied  composi- 
tion are  smelted  togetlu-r  with  coal,  or  the  chrome  iroti  ore 
and  slag  are  made  into  l)rlqui'ttes  with  tar  and  smelted  in  a 
blast  furnace.  The  alloy  thus  produced  contains  50  per 
cent,  of  chromium,  20  of  manganese,  and  20  of  iron.  If  an 
alloy  without  numganese  be  required,  powdered  glass  should 
be  substituted  for  the  slag. — E.  E.  B. 


Improvements  in  and  relatiny  to  the  Manufacture  of  Steel 
and  Iron.  II.  .1.  Smith,  Newmains.  Eng.  Pat.  13,843, 
September  25,  1888.     Grf. 

To  prevent  rcd-sliortness  soda  lime  (or  potash  lime)  is 
added  to  the  iron  in  place  of  spiegeleisen  or  any  other  com- 
pound of  manganese,  preferably  at  the  same  stage  in  the 
msuuifacture  at  which  it  is  customary  to  add  the  mauganese. 

— E.  E.  B. 


Improvements  in  the  Manufacture  of  Alloys  of  Steel  and 
l\ickel.  H.  Schneider,  he  Creuzdt,  France.  Eng.  Pat. 
14,150,  October  2,  1888.     6d. 

NicKKL  is  melted  with  iron  or  steel,  care  being  taken  to 
prevent  oxidation  of  the  nickel  at  this  stage  by  covering  it 
with  anthracite  during  the  fusion.  More  iron  is  subsequently 
added,  and  the  operation  conducted  as  in  the  manufacture 
of  ordinary  steel.  Oxidation  is  prevented  by  means  of  a 
layer  of  slag  or  cinder  and  precautions  must  be  taken  to 
avoid  red-shortness  iu  the  metal  before  the  introduction  of 
the  ferro-manganese.  The  steel  thus  produced  is  specially 
suitable  for  the  manufacture  of  ordnance,  armour-plates, 
gun-barrels,  &c.  for  military  use. — E.  E.  B. 


Improvements  in  and  relating  to  the  Extraction  of  Gold 
from  Refractory  and  other  Ores,  and  in  Apparatus 
employed  therein.  J.  Greenwood,  London.  Eug.  Pat. 
14,240,  October  3,  1888.     8d. 

The  powdered  (and,  if  necessary,  roasted)  ore  is  charged 
into  a  chlorinator,  and  a  solution  of  chlorine  is  then  pumped 
iu  until  a  pressure  of  80  to  100  lb.  per  square  inch  is 
obtained.  All  air  is  preferably  expelled.  After  the  apparatus 
has  been  revolved  for  some  time  the  mixture  is  filtered 
through  asbestos  cloth  in  a  shallow  wooden  apparatus,  cone- 
shaped  underneath,  and  the  ore  washed  by  means  of  a 
current  of  water  introduced  from  beneath.  The  solution  of 
gold  chloride  is  then  run  into  an  electrolytic  cell,  the  gold 
is  therein  deposited,  and  the  chlorine  liberated  passed  into 
water,  the  solution  thus  formed  being  used  again  as  already 
indicated.  Five  claims  are  made.  Drawings  of  the  apparatus 
are  given  in  the  specitication. — T.  L.  B. 


Improvements  in  Apparatus  employed  in  Coating  Metal 
Plates  or  Sheets  with  Tin,  Terne,  or  Lead.  E.  Brazier, 
Bilston,  and  .1.  Thompson,  Wolverhampton.  Eng.  Pat. 
14,807,  October  15,  1888.     »d. 

This  is  an  apparatus  by  means  of  which  the  separate  wash 
pot  and  grease  pot  are  dispensed  with,  and  the  whole  process 
reduced  to  one  operation.  It  consists  of  a  shallow  dish  in 
which  the  metal  is  melted,  suspended  in  a  larger  pot  tilled 
with  grease,  to  which  is  affixed  the  usual  rolls,  guides,  &c. 
The  sheets  are  pushed  first  through  the  grease,  then  the 
coating  metal,  and  finally  through  the  gi'ease  again,  and  are 
delivered  by  the  rolls.  Drawings  are  given.  The  advantages 
are  :  a  minimum  quantity  of  coating  metal  can  be  used,  as 
its  temperature  is  maintained  by  the  body  of  grease  in  which 
it  is  suspended ;  the  metal  cainiot  be  overheated ;  and  any 
loss  thereby  is  prevented. — A.  W. 
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Improvements  in  and  relating  to  the  Manufaeture  of  Steel 
and  Iron.  H.  J.  Smith,  Newmaiiis.  Kug.  Pat.  16,061, 
November  6,  1888.     id. 

The  oliject  is  to  dispense  with  the  use  of  spiegeleisen  or 
ferro-mauganese  in  tlie  well-known  oxidation  processes,  by 
subjecting  the  blown  metal  to  the  action  of  a  mixture  of 
sodium  or  potassium  hydrate  or  carbonate  and  magnesia, 
or  other  alkaline  earth,  &c.  The  mixture  may  also  contain 
metallic  oxides,  iron,  or  other  metallic  substances.  The  above 
materials  remove  the  oxide  of  iron  from  the  blown  metal 
and  are  also  said  to  diminish  the  percentage  of  carbon. 

— A.  W. 


Improvements  in  and  relating  to  the  E.rtraction  of  Zinc 
from  its  Ores.  H.  A.  Hunicke,  St.  Louis,  U.S.A.  Kng. 
Pat.  18,024,  December  10,  1888.     Sd. 

The  oxide  ore  and  flux  are  heated  to  the  reducing  tem- 
perature before  mixing  with  the  fuel,  which  latter  is  also 
similarly  pre-heated.  The  whole  is  then  mixed  in  the 
reduction  chamber,  ■which  is  kept  at  a  high  temperature, 
and  wherein  the  ziue  vapours  are  produced.  The  super- 
heated vapours  and  gases  are  then  cooled  as  rapidly  as 
possible  in  the  condenser,  the  object  being  to  minimise  the 
period  of  existence  of  that  stage  during  cooling  in  which 
the  zinc  reacts  on  the  carbonic  acid  with  the  re-formation 
of  oxide.  This  may  also  be  accomplished  by  getting  rid  of 
the  carbonic  acid  by  passing  the  vapours,  &c.  through 
heated  charcoal,  with  the  result  that  the  products  consist 
only  of  carbon  mono.xide  and  zinc  vapour.  Drawings  of  a 
desirable  plant  are  given. — A.  W. 


A  New  or  Improved  Metallic  Alloy.     F.  Ellis,  Harborne. 
Eng.  Pat.  3109,  February  21,  1889.     id. 

The  alloy  consists  of  copper,  87  parts  by  weight ;  zinc, 
6j  parts ;  tin,  4  parts  ;  arsenic,  2  parts  ;  and  phosphorus, 
\  part.  The  copper  is  first  melted,  and  the  zinc,  tin, 
arsenic,  and  tinally  phosphorus  added.  The  metal  obtained 
is  free  from  porosity,  very  ductile  and  elastic,  slightly 
liable  to  tarnish,  and  retains  a  good  polish.  It  is  recom- 
mended for  use  in  jewellery,  ornaments,  electro-work, 
metaUic  pens,  bells,  gongs,  and  shaft  bearings. — A.  W. 


Improvements  in  or  relating  to  the  Coating  of  Metals. 
A.  J.  Boult,  London.  From  W.  G.  Clark,  Hergott 
Springs,  South  Australia.  Eng.  Pat.  3149,  February  21, 
1889.     id. 

The  iron  or  steel  is  heated  to  a  welding  heat,  coated  with 
a  flux  and  dipped  into  molten  copper,  whereby  it  becomes 
covered  with  a  skin  of  the  latter  metal.  The  ttux  used  is  a 
local  native  earth,  and  is  composed  of  silicious  sand,  oxides 
of  iron  and  aluminium,  and  carbonate  of  lime,  but  the  pro- 
portions are  not  given.  Two  sheets  of  copper,  or  a  sheet  of 
copper  and  one  of  iron,  can  be  welded  together  by  the  aid 
of  this  flux.— A.  W. 


An  Improved  Metallic  Alloy  for  Syphon  Heads  and 
other  Objects,  and  for  Tinning  Purposes  in  Qeneral. 
D.  J.  Keisz,  M.  Berkovits,  and  J.  Bichler,  Budapesth, 
Hungary.     Eng.  Pat.  3916,  March  6,  1889.     id. 

Three  to  five  parts  of  nickel  are  heated  to  redness,  when 
10  parts  of  molteu  tin  are  added.  Complete  amalgamation 
takes  place  in  about  half  an  hour,  and  this  alloy  is  then 
thoroughly  stirred  up  with  990  parts  of  molten  tin.  The 
allov  thus  obtained  is  compact,  strong,  and  has  the  colour 
of  nickel. — E.  E.  B. 


Improvements  in  the  Method  of  Purifying  Quicksilver. 
P.  Schroedter  and  A.  Scliroedter,  Berlin,  Germany.  Eng. 
Pat.  5980,  April  8,  1889.     6d. 

The  mercmy  to  be  purified  is  filtered  through  cane  or  any 
dry  non-resinous  wood  or  stem  of  fibrous  structure.  A 
typical  apparatus  consists  merelj'  of  a  glass  funnel  joined 
at  the  end  of  its  stem  by  a  rubber  ring  to  a  piece  of  cane 


about  12  cm.  long  and  1  cm.  in  diameter,  on  the  top  of 
which  a  plug  of  cotton-wool  freed  from  oily  m.atter  is 
placed. — B.  B. 

Improvements  in  and  Means  or  Apparatus  for  the  E.rtrac- 
tion of  Metals  from  Metallic  Ores  or  Matters  containing 
Metals.  N.  Lebedeff,  St.  Petersburg,  Russia.  Eng. 
Pat.  7353,  May  2,  1889.     %d. 

The  natural  ores,  or  combinations  resulting  from  metal- 
lurgical operations  (such  as  slags),  and  containing  the 
oxidised  metals,  are  melted  in  suitable  appliances,  such  as 
crucibles  or  reverberatory  furnaces,  and  a  reducing  gas  is 
forced  through  the  mass  when  in  a  state  of  fusion.  To 
impart  sufficient  fluidity  for  the  convenient  injection  of  the 
reducing  gas,  it  may  be  necessary  to  add  a  flux,  the  nature 
of  which  must  be  determined  according  to  the  ore  under 
treatment.  When  the  metal  is  reduced  by  the  action  of 
the  gases,  the  slag  and  metal  may  be  run  out  and  treated 
as  desired.  The  apparatus  proposed  consists  essentially  of 
two  reverberatory  furnaces  placed  one  on  each  side  of  a 
vertical  shaft.  The  ore  is  placed  in  the  shaft,  and  is  thus 
roasted  before  reaching  the  furnaces.  The  reducing  gases 
are  introduced  by  suitable  tubes  or  inlets  through  the  roof 
of  the  furnace. — T.  L.  B. 


Improvements  relating  to  the  Welding,  Soldering,  or 
Brazing  of  Metals,  amd  to  Apparatus  therefor.  H.  H. 
Lake,  London.  From  E.  Thomson,  iSIassachusetts, 
U.S.A.     Eng.  Pat.  8038,  May  14,  1889.     lid. 

This  specification  does  not  admit  of  a  suitable  abstract.  It 
is  full  of  detail  of  the  different  methods  and  plans  of  the 
patentee  for  the  various  applications  of  electric  soldering, 
brazing,  &c.     There  are  50  drawings  given. — A.  W. 


An  Improved  Flux  for  Coating  Iron  or  Steel  with  Copper, 
and  for  Welding  Copper.  H.  H.  Chandler,  Laura,  South 
Australia.     Eng.  Pat.  9187,  June  3,  1889.     id. 

The  flux  is  composed  of  carbonate  and  sulphate  of  lime  in 
a  state  of  fine  subdivision,  either  separate  or  mixed 
together. — E.  E.  B. 


Improvements  in  the  Treatment  of  Auriferous  and 
Argentiferous  Materials,  and  in  Apparatus  therefor. 
A.  W.  Lockwood,  Auckland,  New  Zealand,  and  H. 
Chappel,  Sydney,  New  South  Wales.  Eng.  Pat.  9476, 
June  7,  1889.     6^. 

The  ores,  broken  to  small  gauge,  are  roasted  in  retorts 
exactly  resembling  gas  retorts.  A  perforated  pipe  runs 
along  the  bottom  of  each  retort,  whereby  steam,  superheated 
steam,  or  carburetted  hydrogen  may  be  passsd.  In  the 
process  sulphur,  arsenic,  and  base  metals  are  carried  off  and 
conveyed  to  condensing  chambers.  Tlie  roasted  ore  is 
afterwards  ground  and  amalgamated  as  usual. — T.  L.  B. 


Improvetnents  in  Joining  Pieces  or  Articles  of  Metal  Foil 
or  Thin  Metal  together,  or  to  other  Pieces  or  Articles 
of  Metal.  J.  Y.  Johnson,  London.  From  L.  H.  Kogers, 
New  York,  U.S.A.     Eng.  Pat.  11,734,  July  23,  1889.     9d. 

The  idea  is  to  press  the  two  sheets  or  foils  together  up  to 
the  line  along  which  it  is  desired  to  join  them  and  leaving 
the  remainder  free  from  pressure.  The  excess  is  then  cut 
off,  and  the  two  freshly  exposed  edges  fused  together  by  the 
aid  of  a  solderiug  iron.  Two  pieces  of  tin  foil  can  in  this 
way  be  joined  together  without  a  flux,  but  when  tin  foil  is 
joined  to  some  other  metal  a  flux  such  as  sal-ammoniac  is 
preferred.  The  two  acts  of  removing  the  excess  and  fusing 
the  surfaces  may  be  conducted  in  one  operation  and  by  the 
same  tool.     Drawings  are  given. — A.  W. 
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XI.-ELECTRO-CHEMISTRY  AND  ELECTRO- 
METALLURGY. 

Bichromale    lialleries   for    Domestic    Lighting.      Dingl. 
I'olyt.  J.  272,  561—56-4. 

Some  of  the  recent  devices  for  iiici\?asing  the  applicability 
of  double  and  single  tluiil  bichroninte  batteries  for  donustic 
lightiuj;,  are  described.  Such  are  MareschaVs  plan  for 
raisin};  and  lowering  the  zincs  in  a  single  Huid  battery  which 
cun  be  oper.ited  electrically  from  a  distance,  anil  the  mercury 
cup  used  by  liudiijnet  for  two-tluid  batteries,  in  which  the 
nine  of  each  cell  stands,  and  is  thus  kept  thoroughly 
amalgamated  ;  to  the  latter  also  is  due  a  syphon  which  can 
be  started  without  sucking  and  its  attendant  risk  ;  the  linih  of 
the  syphon,  which  is  in  the  li([uid  it  is  desired  to  draw  olT,  is 
suiTounded  by  a  wider  glass  tube  closed  at  the  bottom  save 
for  a  hole  smaller  than  the  bore  of  the  syphon  itself;  to  the 
upper  end  of  this  outer  tube  is  attached  a  flexible  tube,  on 
blowing  through  which  the  liipiid  in  the  annular  space 
between  the  two  tubes  is  depressed,  and  most  of  it  choosing 
the  easier  path,  is  driven  up  into  the  syphon  instead  of 
through  the  small  hole  at  the  bottom  of  the  wider  tube. 

'^Vnother  arrangement  for  keeping  the  zinc  amalgamated, 
described  in  Le  Genie  (^ivil,  1S8'.»,  107,  and  capable  of 
utilising  zinc  scrap,  consists  in  enclosing  the  zinc  in  a  copper 
basket  which  is  connected  by  two  perforated  co]iper  rods 
with  a  porcelain  capsule  containing  mercury  which  already 
contains  a  little  zinc  in  solution,  and  which  distributes  itself 
over  both  copper  and  zinc,  f(^rming  a  protective  coating, 
pennanent  with  any  ordinary  output  of  current  from  the  cell. 
K.  Ltintlinnnn  has  arrived  at  the  following  conclusions 
with  regard  to  single  fluid  bichromate  cells  : 

(1.)  Such  cells,  especially  if  [irovided  with  some  arrange- 
ment for  regidating  the  area  of  the  immersed  portion  of 
the  positive  plate,  are  cajjable  of  yielding  a  powerful 
current  for  a  considerable  time. 
(2.)  It  is  essential  to  renew  the  spent  fluid  close  to  the 
plates  ;  with  a  large  volume  of  the  exciting  liquid,  e.g., 
6  litres,  in  a  deep  cell  in  which  the  active  surface  of  the 
zinc  is  about  1  s(].  dcm.,  no  alteration  of  the  area  of  the 
immersed  surface  is  necessary  for  about  two  hours. 
(3.)  From  their  high  K.M.F.  and  small  internal  resistance 
these  batteries  are  well  adapted  for  lighting  glow  lamps 
in  parallel. 
(4.)  In   the  case    of    retort-carbon  the  resistance  and 
specific  volume  increase  with  the  hardness  and  fineness 
of   texture.     The   softer  and  more  porous  kinds,  and 
those  with  a  high  specific  gravity,  give  a  higher  PLJI.F. 
and  are  less  readily  polarised.      The  use  of  artificial 
carbon  plates  is  not  advisable. 
(5.)  Zinc  as  pure  as  jiossible,  free  from  iron  and  carbon 
(compare   C'heni.  News,    60,  95),  should   be  used   to 
avoid  local  action. 
(6.)  Sodium  bichromate  is  in  every  way  preferable  to  the 
potassium  salt,  and  chromic  acid  to  either,  as  no  crystals 
of  chrome  alum  form,  but  its  price  is  against  if. — li.  li. 


PATENTS. 


Improrentenls  in  and  connected  with  the  Munnfiicture  of 
Iron.  A.  O.  Greenway,  West  Derby.  Kng.  I'at.  6326, 
April  2S,  1«88.     8d. 

An  electric  current  is  passed  through  cast  iron  in  a  molten 
state  through  which  air  is  also  forced,  the  object  being  to 
I)roducc  iron  of  greater  strength  than  has  hitherto  been 
possible.     Drawings  accompany  the  specification. — E.  Yj.  H. 


Improvements  in  the  Means  of  Preparing  Metallic  Surfaces 
for  the  lieception  of  Non-adhesive  Electro-  Deposits  in  the 
Form  of  Tubes,  Cylinders,  Pans,  and  like  Metal  Wares. 
!•'.  E.  and  A.  S.  Elmore,  Cockermouth.  Eng.  I'at.  12,264, 
August  25,  1888.     6(/. 

TiiK  metal  surfaces — properly  cleaned  an<l  jirepared — are 
coated  with  lead  or  a  lead  alloy  by  dipping  in  a  bath  of 
molten  lead  or  alloy.  Where  necessary,  as  with  cast  iron, 
a  coating  of  tin  or  a  tin  alloy  is  first  applied  and  followed 


by  one  or  more  coatings  of  the  first-mentioned  metal  or 
alloy.  Such  a  coating  jiroti'ds  the  original  metal  surface 
from  the  action  of  the  bath  anil  tills  up  all  pinhiilcs,  &c. ;  the 
deposit  of  other  metals  ui>on  it  by  electrolysis  is,  nmreover, 
non-adhesive.  When  the  metal  surface  or  mould  is  com- 
posed of  several  parts,  the  coating  is  nuide  to  fill  all 
interstices  at  the  junctions. — K.  T. 


Improvements   in    Galvanic   lialleries.      A.    Schanschieff, 
London.     Eng.  I'at.  12,290,  August  25,  1888.     8rf. 

T)iK  improvements  are  in  methods  of  emptying  and  tilling 
battery  cells.  In  one  method,  each  battery  cell  is  provided 
with  a  second  cell  or  aiuiex,  with  which  it  communicates 
by  a  small  hole  near  the  bottom.  Each  aiuiex  communicates 
in  a  similar  way  with  that  on  either  side  of  if.  These  holes 
are  large  enough  to  keep  the  cells  supplied  with  new  liquor, 
but  are  too  small  to  allow  nnich  electricity  to  flow.  The 
annexes  are  supjilied  from  a  taidt  in  which  the  level  is  kept 
constant  by  a  ball-cock.  The  spent  liquor,  which  is  of  low 
density,  leaves  the  cell  by  an  overflow  pipe,  and  each  cell 
luus  an  opening  at  the  bottom  for  emptying  it. 

In  another  method  the  cells  are  placed  at  successive 
lower  levels,  and  the  liquor  flows  from  the  top  of  one  to  the 
bottom  of  the  next.  In  a  third  method,  each  cell  is  connected 
to  its  neighbour  by  a  flexible  tube,  inserted  near  the  bottom 
of  each.  If  the  bend  of  the  tube  be  held  above  the  level  of 
the  liquid  in  the  cells,  air  enters  by  a  small  valve,  and  the 
colunnis  of  liquid  on  the  two  sides  fall  to  the  level  of  the 
liquid  in  the  cells,  which  are  thus  insulated  from  one  another. 
On  lowering  the  bend,  communication  is  again  established 
and  all  the  cells  can  be  emptied  or  tilled  simultaneously. 

— E.  T. 


Improvcmenlis  in  the  lieduclion  of  Zinc  Orides.  C.  A. 
Burghardt,  Manchester.  Eng.  I'at.  13,182,  September  12, 
1888.     id. 

This  is  an  improvement  on  Eng.  Put.  9886  of  1888  (this 
Journal,  1889,  551  and  624),  for  obtaining  pure  zinc  by  the 
electrolysis  of  au  alkaline  zincate  solution.  The  improve- 
ment consists  in  preparing  the  zincate  by  adding  the  roasted 
ore,  or  oxide  of  zinc,  to  melted  caustic  potash  or  soda.  The 
fused  mixture  is  well  agitated  and  afterwards  dissolved  in 
water.— E.  T. 


Improvements  in  the  Construction  of  Secondary  Batteries. 
S.  A.  Varlev,  London.  Eng.  Pat.  13,402,  .September  17, 
1888.     8d." 

Alternate  sheets  of  thin  lead  and  canvas  are  enclosed  in 
a  strong  vessel  and  raised  to  a  temperature  of  about  400^  F. 
The  vessel  is  then  exhausted  of  air  and  melted  lead  run  in 
so  as  to  completely  fill  it.  I'ressure  is  then  applied  by  a 
screwed  cylinder  passing  through  the  cover.  The  tempe- 
rature is  then  raised  to  the  melting-point  of  the  contents, 
which  unite  more  perfectly ;  at  the  same  time  the  canvas 
chars  and  the  gas  evolved  is  aUowed  to  expand  by  partially 
unscrewing  the  cylinder.  The  whole  is  then  allowed  to  cool 
slowly,  when  the  lead  crystallises  in  small  crystals,  this 
operation  having  been  facilitated  by  the  chaiTcd  material 
and  gas  rendering  the  mass  porous. 

The  block  thus  obtained  may  be  sawn  up  into  plates  and 
formed  by  Plante's  process.  Oxide  of  lead  may  be  intro- 
duced with  the  canvas,  which  may  itself  be  replaced  by 
other  materials. — E.  T. 


Imprnrements  in  or  rclalim/  to  Cases  for  Electrical 
JSatteries  or  Cells.  G.  H.  Satterlee,  Xew  York,  U.S.A. 
Eng.  Pat.  13,615,  September  20,  1888.     8d. 

The  invention  applies  to  a  method  of  hermetically  sealing 
the  containing  cells  of  small  portable  batteries,  such  as  are 
placed  in  gun-stocks.  The  top  is  closed  by  a  tightly-fitting 
plug  or  stopper,  with  a  head  of  rather  less  diameter  than 
that  of  the  outside  of  the  case.  Under  this  head,  between 
it  and  the  case,  one  or  more  rings  of  pure  soft  india-rubber 
are  comjiressed  by  a  feri-ule  screwing  on  the  outside  of  the 
case  and  provided  at  the  top  with  au  inturned  flange  which 
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forces  the  stopper  downwards.  Grooves  or  channels  may 
be  turned  in  either  the  case  or  the  stopper  to  grip  the  india- 
rubber  better,  and  hiting  may  be  employed  in  addition  if 
desired.— E.  T. 


Means  for  Producing  suitable  Acid  or  Salt  Solutions  for 
Feeding  Electric  Batteries.  S.  Eloesser,  Berlin,  Germany. 
Eng.  Pat.  13,717,  September  22,  1888.     id. 

Water  entering  at  the  bottom  of  a  mixing  vessel  is  met  by 
acid  descending  through  a  vertical  tube  from  a  second 
vessel  placed  above,  the  supply  of  both  being  regulated  by 
suitable  cocks.  The  mixture  flows  out  near  the  lop  of  the 
tirst  vessel,  and  may,  if  de.sired,  be  more  thorougloly  mixed 
by  passing  through  a  third  vessel  containing  broken  coke  or 
pumice  stone.  It  finally  trickles  into  the  cells  of  the  battery 
from  a  distributing  pipe  placed  above  them.  The  spent 
batter}'  liquor  passes  from  the  bottom  of  the  cell  to  a 
trough  at  the  side,  whence  it  can  flow  away.  In  another 
arrangement,  the  first  mixing  vessel  is  replaced  by  a  X-tube, 
the  acid  entering  by  the  vertical  arm,  the  water  by  one 
horizontal  one,  and  the  mixture  leaving  bj-  the  other. 

When  a  solid  salt  is  emploj-ed  it  is  contained  in  a  vessel 
which  is  partly  immersed  in  the  mixing  vessel.  The  immersed 
portion  is  perforated  to  allow  the  salt  to  dissolve. — E.  T. 


Improrements  in  Copper  Amalgamating  Plates.  R.  I. 
Atcherley  and  A.  E.  Sarti,  London.  Eng.  Pat.  1.5,172, 
October  22,  1888.     id. 

To  increase  the  amalgamating  surface  of  plates  used  for  thi 
extracting  of  gold,  and  to  render  it  more  sensitive,  a  granulai 
deposit  of  copper  is  effected  electrolytically.  This  is  then 
coated  electrol vticall}*  with  silver  and  the  whole  amalgamated. 

— B.  T. 


I/nprorements  in  Electric  Batteries.     P.  Schoop,  Oerlikon, 
Switzerland.     Eng.  Pat.  15,626,  October  30,  1888.     Sd. 

The  sides  and  bottom  of  the  containing  case  are  provided 
with  grooved  ribs  or  fillets,  resembling  those  used  in  boxes 
for  storing  photographic  plates,  microscopic  slides,  &c. ;  the 
electrodes  slide  into  these  grooves.  One  set  of  electrodes — 
the  negatives,  say — are  provided  with  feet  which  are  con- 
nected by  lead  strips  passing  out  of  the  cell.  The  other  set 
of  electrodes  are  similarly  connected,  by  lugs,  to  lead  strips 
above  the  surface  of  the  electrolyte.  Or  the  current  may 
enter  at  centres  of  one  set  of  plates  and  leave  at  the  circum- 
ferences of  the  other  set. — E.  T. 


A  N^ew  or  Improved  Method  tf  Treating  the  Effluent 
Waters  from  Mines  or  other  Waters  holding  Metals  in 
Solutio7i.  M.  Tglesias,  London.  Eng.  Pat.  15.708, 
October  31,  1888.     id. 

The  waters  are  used  as  the  electrolyte  of  a  voltaic  cell,  with 
suitable  electrodes,  such  as  iron  and  carbon,  a  current  of 
electricitj-  being  produced  with  deposition  of  the  metal. 
Manganese,  iron  pyrites,  slag,  &c.  as  waste  products,  may 
be  coated  with  graphite  and  used  as  the  carbon  electrode. 

— E.  T. 


Improvements  in  the  Charging  of  Secondary  Electric 
Batteries  from  Primary  Batteries,  and  Apparatus  for 
that  Purpose.  E.  Tyer,  London.  Eng.  Pat.  16,140, 
November  7,  1888.     Sd. 

The  secondary  cells  are  divided  into  two  or  more  groups, 
the  terminals  of  which  are  connected  to  a  suitable  series  of 
mercury  cups.  A  commutator  driven  by  clockwork  is  con- 
nected mth  the  primary,  and  opens  and  closes  the  circuit 
between  the  primary  and  each  gi'oup  of  secoudarv  at  regular 
iutervals,  giving  the  primary  intervals  of  repose,  which  help 
to  keep  its  plates  from  polarising  excessively. — B.  T. 


l7nprovements  in  the  Production  of  Pure  Zinc.  C  A.  Burg- 
hardt,  Manchester.  Eng.  Pat.  18.4-40,  December  18, 
1888.     id. 

IsiprRE  zinc  is  employed  as  anode  in  an  electrolytic  cell, 
the  deposit  of  pure  zinc  being  received  on  a  suitable  cathode. 
Zincate  of  sodium  or  potassium  is  used  as  electrolyte,  and 
may  be  obtained  bj-  charging  the  cell  with  caustic  alkali,  and 
passing  a  current  of  electricitv  until  pure  zinc  is  deposited. 

— E.  T. 


Improvements  in  the  Peduction  of  Zinc  and  Tin  from  their 
Ores.  C.  A.  Burghardt,  Manchester.  Eng.  Pat.  059, 
January  14,  1889.     &d. 

From  three  to  seven  per  cent,  of  carbonaceous  material, 
such  as  powdered  coal  or  charcoal,  is  mixed  with  the  crushed 
and  roasted  zinc  or  tin  ore,  and  the  mixture  is  passed  into 
a  heated  pot  or  vessel  containing  a  fused  mass  of  caustic 
soda  or  potash.  The  contents  of  the  pot  are  stirred  and 
kept  hot  until  gases,  chiefly  carbon  monoxide  and  dioxide, 
are  no  longer  evolved,  whereupon  the  mass  is  poured  out, 
allowed  to  cool,  and  treated  with  water  to  dissolve  out  the 
soluble  part.  This  solution  is  then  subjected  to  the  action 
of  an  electric  current,  and  the  metal  is  deposited  upon  the 
cathode.  The  caustic  alkali  may  be  obtained  from  the 
resulting  liquid,  and  used  for  a  further  treatment  of  ore. 

— B.  T. 


Improvements  in  Primary  and  Secondary  Transportable 
Galvanic  Dry  Elements.  C.  Smith,  London.  From 
W.  L.  F.  Helleson,  Copenhagen,  Denmark.  Eng.  Pat. 
2297,  February  8,  1889.     6rf. 

A  DOUBLE  containing  case  is  used,  the  space  between  the 
two  cells  being  filled  with  a  material  capable  of  absorbing 
moisture,  such  as  sawdust,  &c.  Any  gases  generated  pass 
through  a  plaster  of  Paris  stopper  near  the  top  of  the 
inner  cell  to  perforations  in  its  side  walls,  and  are  dried  by 
the  absorbent  material,  and  thus  rendered  less  harmful  to 
the  fittings  of  the  battery.  The  electrolyte  is  made  solid  bj- 
the  use  of  some  such  material  as  gum  tragacanth,  which  by 
its  sticky  nature  will  always  adhere  to  the  electrodes,  in 
spite  of  changes  in  the  form  or  size  of  the  latter,  the  materials 
ordinarily  employed  not  being  suitable  when  the  cell  is  not 
hermeticallj"  sealed.  The  inner  cell  is  closed  in  above  the 
plaster  of  Paris  by  a  laver  of  pitch  or  other  suitable  material. 

— E.  T. 


Improvements  in  Secondary  Batteries.  C,  B.  Askew  and 
J.  K.  Pumpelly,  Chicago,  U.S.A.  Eng.  Pat.  7215,  April  30, 
1889.     »d. 

To  prevent  any  disintegration  of  the  active  material,  one  or 
both  of  the  faces  of  each  plate  is  covered  by  an  insulating 
porous  material,  such  as  asbestos.  Between  the  insulating 
coverings  of  contiguous  plates  are  parallel  ribs,  formed 
either  on  the  coatings  or  furnished  by  a  separate  frame. 
These  ribs  leave  channels  in  which  the  liquid  can  circulate. 
To  connect  the  plates — which  are  shown  horizontal  in  the 
specification's  drawings — each  anode  is  furnished  on  one  side 
■\rith  a  lug,  so  thickened  as  to  fill  the  space  between  the  anodes 
immediately  above  and  below.  These  lugs  are  bored,  and 
all  held  firmly  pressed  together  by  a  rod  passing  through 
the  holes.  The  rod  is  smaller  than  the  holes,  and  after  being 
placed  in  position  is  protected  from  the  electrolyte  by  pouring 
in  melted  lead  to  fill  up  the  space  round  it.  The  cathodes 
are  similarly  connected  on  the  other  side  of  the  cell. — E.  T. 


An  Improved  Process  for  the  Electrolytic  Separation  of 
Aluminium,  Aluminium  Alloys,  and  Magnesium  from 
Solutions  of  their  Salts.  G.  Nahnsen,  Hanover,  Ger- 
many.    Eng.  Pat.  8552,  May  23,  1889,  id. 

The  inventor  states  that  the  production  of  "  hj'drate  of 
metallic  oxide  "  in  all  attempts  to  electrolyse  aqueous  or 
alcoholic  solutions  of  aluminium  or  magnesium  salts,  is  due 
to  the  fact  that  these  metals  decompose  water  at  temperatures 
of  80°  C.  or  less,  and  that  when  produced  in  the  nascent 
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state  by  electrolysis  (during  which  operation  lieut  is  rvolvnl) 
this  decomposition  poes  on  at  n  much  lowi-r  tiin]HTatin<'. 
Ho  hiis  found,  however,  that  lielow  4'  V.  all  the  alinniuiuin 
is  obtained  as  nutal,  and  that  hyilrn^en  ceases  to  lie  eviilvcd 
as  a  secondary  reaction.  His  iniprovenicnt,  therefore, 
consists  in  coolinp  the  electrolyte,  esiiecially  in  the  nci^h- 
l>ourhood  of  the  cathode,  liy  any  suitalile  means,  sucli  as 
worms  throofih  which  lirinc  or  salt  lye  circulate  at  a  low 
tempenitnix^.  ■'^peeial  means  are  taken  to  keep  the  solutions 
highly  and  equally  conccntrateil.  The  positive  and  nepiti\c 
electrodes  used  are  carhon  and  aluminium  respectively. 

— K.  T. 


Impvornnenis  in  Secondary  Batteries  or  Acciiwiilatorf. 
T.  Harris  and  H.  F.  dc  B.  Cameron,  Detroit,  U.S.A. 
Kn;r.  Pat.  SS.'i.i,  .May  28,  1889.     6rf. 

The  plates  of  the  battery  consist  of  lead  in  which  lioles 
have  Iweu  punched  and  tapped,  so  as  to  better  retain  the 
active  nnilerial.  The  plates  are  held  toffcther  by  transverse 
ro<ls  of  vulcanite  with  vulcanite  washers  of  suitable  thickness 
to  act  as  distance  pieces,  and  the  whole  rests  ujion  a  jilatc 
of  in<lia-rubber  proviiled  with  bosses  in  order  to  reduce  tlie 
jtirriug  attendant  uj)on  tntnsportation. — li.  T. 


^H  Improved  Dry  Galranir  /iaflen/.  D.  .1.  .\rnold  and 
H.  li.  Coryell,  (imaha,  I'.S.A.  Kn^'.  I'at.  91.M,  June  li, 
1889.     6d. 

Thk  containin;;  ease  is  of  zinc  and  forms  the  positive 
element.  The  neffative  element  is  made  up  of  round  car- 
bons, bunched  together,  and  clamped  at  the  top.  Litharge, 
zinc  chloride,  ammonium  chloride,  oxide  of  mercury,  and  a 
body-former  such  as  ])lastcr  of  Paris,  ari-  mixed  with  water, 
and  poured  in  a  senii-lluid  condition  into  the  space  between 
the  carbons  and  the  zinc  coutaininp;  cell,  and  allowed  to  set. 
The  cell  is  closed  hermetically  by  a  layer  of  pitch  or 
usphaltum.— E.  T. 


Improvements  in  and  reUiliny  to  Incandescent  Klectric 
Lamps.  H.  H.  Lake,  London.  From  S.  F.  Van  Choatc, 
Boston,  U.S.A.     Kng.  Pat.  9576,  .lune  8,  1889.     l\d. 

TnK  inventor  describes  a  lamp  holder  and  lamp  cap,  features 
of  which  arc  that  the  shade  or  reflector  is  held  by  a.  flanj^e 
on  the  base  of  the  lamp  cap  and  is  therefore  secured  by  the 
act  of  placinp  the  lamp  in  position,  while  the  lamp  itself  is 
held  by  its  wires  bciiifr  secured  in  sockets  on  the  lamp 
holder.  Two  methods  of  sealinji  the  tops  of  lamps  are 
described,  in  one  of  which,  a  metal  cap  bearing  the  ^rires 
and  filament  is  cemented  on  the  open  end  of  the  lamp  ;  while 
in  the  other  method,  the  wires  are  scaled  into  a  cup-shaped 
glass  stem,  which  fits  closely  the  open  cylindrical  end  of  the 
lamp,  and  is  sealed  thereto,  month  njiwards,  by  fusion  of 
the  glass.  The  latter  lamp  fits  at  once,  without  any  cap  into 
the  inventor's  lamj)  holder.  Tiastly,  the  inventor  describes  a 
switch  to  be  attached  to  each  lamji,  and  pro\  idcd,  to  reduce 
sparking,  with  a  resistance  coil  common  to  all  the  lamps 
in  the  installation,  and  wliich  is  .substituted  for  each  lamp 
in  the  act  of  turning  it  off. — F.  T. 


Improvements  in  the  Klcctrolytic  Prndnction  of  Hypo- 
chlorite of  Sodium.  K.  M.  H  Andrioli,  London.  Kng. 
Pat.  10,889,  July  5,  1889.     6d. 

To  increase  the  yield  of  the  hypochlorite  from  chloride  of 
sodium  and  to  minimise  the  reducing  action  of  the  nascent 
hydrogen,  the  cathodes  are  made  of  nuich  less  area  than 
the  anodes  and  an  oxidising  material  such  as  manganese 
dioxide  is  intro<lneed  into  the  bath  in  a  retaining  network 
placed  l>etwcen  the  ano<les  and  cathodes.  The  anodes  are 
made  of  carbon  or  manganese  dioxide  plates,  and  the 
cathodes  of  iron  in  the  form  of  a  gauze  or  trellis. — B.  T. 


Imprnrements  in  Storage  Batteries.  W.  P.  Thompson, 
Liverpool.  From  F.  H.  Alexander,  Hyde  Park,  Mass., 
U.S.A.     Eng.  Pat.  11,011,  July  9,  1889."     fnl. 

TuK object  of  this  invention  is  to  construct  a  battery  of  high 
clcctro-motivc  force  in  a  small  space.  ( 'onsccutive  lead  plates 
are  scpanitcd  from  each  otlier  by  a  i-ubber  jiacking  going 
roiuul  the  sides  and  bottom,  aiul  thus  (ll\i(liug  the  s|)ace 
between  each  pair  of  plates  into  a  water-tight  cell.  These 
cells  are  filled  with  the  electrolyte  ami  charged  in  series, 
one  side  of  each  plate  becoming  positive  and  the  other 
negative — the  number  of  cells  in  series  being  always  one 
less  than  the  number  of  plates. — K.  T. 


Improvement  in  Insulation  for  Electric  Conductors.  C.  T. 
Snedekor,  St.  Louis,  Missouri,  U.S..\.  Eng.  Pat.  ll,nG7, 
July  9,  1889.     id. 

Thk  comluetor  is  first  coated  with  liquid  shellac,  and  whihr 
this  is  still  wet,  a  fibrous  material,  sucli  as  jute  or  silk,  which 
has  been  well  satiuated  in  alum  is  served  round  it.  .\  coat 
of  a  suitable  liquid  glue  is  then  applied,  and  while  the  glue 
is  still  damp  it  is  dusted  with  the  following  composition  : 
four  parts  powdered  glass,  one  part  powdered  alum,  one 
part  powdered  asbestos.  Next  a  fibrous  material  which  has 
been  well  saturated  with  a  paste  of  linseed  oil,  litharge, 
white  lead,  gromul  asbestos,  and  alum,  is  served  round,  and 
the  whole  is  covered  with  more  alum-treated  fibrous  material. 
When  dry,  this  coating  is  treated  with  a  varnish  gum  dis- 
solvi'd  in  linseed  oil,  and  into  this  is  pressed  a  thin  coat  of 
asb«\stos  fibre.  Finally,  wlii^n  hard  and  dry,  a  coat  of 
suitable  varnish  is  applied. — B.  T. 


An  Improved  Method  and  Apparatus  for  Connccliny 
Ciirlion  Filaments  to  Metallic  Conductors  and  for 
similar  Purposes.  H.  H.  Lake,  London.  From  H. 
Lemp,  Lynn,  U.S.A.    Eng.  Pat.  11,071,  July  9,  1889.    8rf. 

Joints  between  metallic  conductors  and  carbon  filaments 
are  generally  weak  mechanically  on  account  of  the  e;irbou 
deposit  obtained  in  a  hydrocarbon  chiefly  falling  upon  the 
filament  itself.  To  obviate  this,  the  inventor  flattens  out 
the  conductor,  pierces  a  hole  through  if,  passes  the  filament 
through  the  hole,  and  then  by  sending  an  electric  current 
through  the  filament,  immersed  in  a  hydrocarbon,  builds 
up  a  mass  of  carbon  about  the  metal  in  the  form  of  a  rivet, 
making  good  electrical  contact  and  a  strong  mechanical 
joint.  Various  methods  of  jointing  in  a  similar  manner  are 
described,  together  with  apparatus  for  holding  the  filament 
and  conductors. — B.  T. 


Improved  Grids  or  Supporting  Frames  of  Electric  Ac- 
cumulators. E.  Correns,  Berlin,  Germany.  Eng.  Pat. 
11,:!28,  July  1.5,  1889.     6rf. 

Each  plate  is  made  up  of  two  grids  superposed,  each  having 
tapering  square  holes.  The  grids  are  put  together  so  that 
the  centre  of  each  hole  on  one  plate  is  opposite  the 
boundaries  of  four  holes  on  the  other.  In  the  process  of 
manufacture,  the  wedge  shape  is  given  to  the  holes,  after 
the  superpositicm  of  the  plates,  by  dies  wiiich  pass  through 
the  perforations  in  the  upjicr  plate  and  give  the  required 
shape  to  the  boundaries  of  the  holes  in  the  lower. — E.  T. 
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XII.-FATS,  OILS,  AND   SOAP 
MANUFACTUEE. 

On  Palm-nut  Oil  and  its  Composition.     E.  Valenta.     Zeits. 
f.  angow.  Chem.  1889,  33-1—337. 

Thk  amount  of  free  acid  in  palm-nut  oil  was  found  to  vary, 
according  to  its  origin  and  age,  between  7  and  58  per  cent., 
and  the  melting  point  between  23°  and  28°.  Shaedler  has 
stated  in  his  "Technologic  der  Fette,"  that  palm-nut  oil 
consists  only  of  palmitm  and  olein,  but  this  is  inaccurate. 
A  mixture  of  several  samples  of  palm-nut  oil  from  various 
sources  was  saponified,  the  soap  acidified,  and  the  fatty  acids 
liberated  distilled  in  a  current  of  steam.  The  fatty  acids  in 
the  distillate  were  submitted  to  fractional  distillation,  and  at 
185°  to  200°,  a  fatty  acid  passed  over  which  was  found  to  be 
caproic  acid.  The  residue  in  the  flask  was  too  small  for 
identification.  The  fatty  acids  in  the  residue  from  the  first 
distillation  were  submitted  to  fractional  distillation  at  a 
pressure  of  100  mm.  The  different  distillates  were  purified 
by  crystallisation  from  alcohol  and  fractional  precipitation 


with  acetate  of  barium  or  of  lead.  In  this  manner  acids  of 
constant  melting  point  were  separated  which  were  identified 
from  their  chemical  and  physical  properties  as  caproic, 
caprjlic,  caprie,  lauric,  myristic,  palmitic,  and  oleic  acids, 
the  chief  portion  consisting  of  lauric  acid. — E.  E.  B. 


Amount  of    Free   Fatty   Acids   iti    Oils    and   Fats.     H. 
Xoerdlinger.     Zeits.  Anal.  Chem.  28,  183—187. 

The  oils  and  fats  examined  were  dissolved  in  a  carefully 
neutralised  mixture  of  alcohol  and  ether,  containing  phenol- 
phthalein,  and  titrated  with  decinormal  potash  solution. 
The  acidity  found  was  calculated  as  oleic  acid  according 
to  Salkowski's  example  (this  Journal,  1888,  37).  Different 
qualities  of  the  various  oils  and  fats  were  examined,  namely 
pressed  salad  oils,  common  pressed  qualities  as  used  for 
technical  purposes,  and  crude  extracted  oils.  The  extracted 
oils  were  obtained  in  the  laboratory  by  the  use  of  petroleum 
spirit  in  preference  to  ether.  Except  where  otherwise  men- 
tioned freshly  prepared  samples  were  used  for  the  tests. 
The  author's  results  are  given  below  ;— 


Percentage  of  Free  Fatty  Acid 
as  fouud  by 


Salkowski. 


V.  Efichenberg. 


Average  Percentage  of  Free  Fatty  Acid  in 


Salad  Oil. 


Common  Oil, 


Crude  Oil. 


Lifpiid  oils : — 
Rape 


Olive 

Poppy 

Earth-nut 

Sesame 

Cotton-seed 

Mustard 

Castor 

Linseed  

Candle  nut  (sample  about  3  years  old) . 

Solid  oils  and  fats ; — 
Palm-nut 


Palm   (old  sample;  method  of    extraction 
unknown)  


Cocoa-nut 

Illipe  (from  seeds  of  a  species  of  bassia ; 
s.amjjle  3  years  old) , 

Niam  (from  Lophira  atafa  Ba7iks.) 

Bicuhyba      (from     Myristica     bicuhyba ; 
samjile  3  years  old) 

Japan  wax  (method  of  extraction  unknown) 


4-28 
1-17 

2'29 
1-66 

0-29 
3-*5 


2'25 
2'09 


1-19 
1-66 

1-92 
1-94 

1-97 
0-15 


1-74 


13-33 


2-8S 

12-97 
(purity  doubtful) 

15-37 

6-52 
17-94 

0-46 

0-85 

9-28 

1-57 
56-45 

6-91 

50-82 
7-92 

28-54 


0-93 

4-72 
4-02 
4-89 

2-78 


4-26 


18-65 
9-25 


The  quantity  of  free  fatty  acid  present  in  vegetable  oils 
varies  between  pretty  wide  limits.  In  the  case  of  the 
cotton-seed  oil  tested,  the  small  amount  of  free  acid 
found  is  explained  by  the  fact  that  the  oil  was  refined 
by  means  of  caustic  alkali,  which  almost  entirely  removed 
the  fatty  acid.  The  average  percentage  of  acidity  of  the 
salad  oils  is  1-74.  This  fact  may,  in  certain  circumstances, 
lead  to  the  detection  of  an  adulteration  with  cotton-seed 
oil,  as  it  ma}'  also  be  frequently  of  service  in  indicating 
the  quality  of  a  salad  oil,  which  is  most  pleasant  to  the 
taste  when  only  a  small  amount  of  free  aeid  is  present, 
but  is  very  insipid  when  (juite  free  from  acid. — E.  B. 


On  the  Fatty  Acids  of  Drying  Oils.    K.  Hazura.    Monatsh. 

Chem.  10,  190  —  195. 
A    CONTINUATIO.N'    of    prcvious    researches    (this    Journal 
1888,  680—681).     The  present   paper  deals  with  the  con- 


stitution of  sunflotcer  oil,  which  the  author  finds  to  consist 
of  a  mixture  of  the  glvcerides  of  linoleic  acid,  C'i3H3202,  and 
of  oleic  aeid,  CisHj^Oj.  As  the  latter  gh-ceride  is  present 
only  in  small  quantity,  sunflower  oil  would  be  a  suitable 
material  for  the  study  of  linoleic  acid.  The  fatty  acids 
were  identified,  through  their  products  of  oxidation,  as 
obtained  by  the  method  previously  employed  by  the  author 
and  described  in  the  reference  cited  above. — G.  H.  B. 


On  the  O.ridation  of  Unsaturated  Fatty  Acids  icilh 
Potassium  Permanganate.  A.  Griissner  and  K.  Ha'/!ura. 
Monatsh.  Chem.  10,  196—199. 
This  paper  treats  of  the  oxidation  of  brassidinic  and  ricine- 
laidic  acids.  The  employment  of  potassium  permanganate 
for  the  oxidation  of  fatty  acids  has  been  described  in 
previous  communications.  (Compare  this  Journal,  1888, 
680andG81.)     Brassidinic  aeid,  C^^H^jO;.,  was   obtained  by 
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the  iiclioii  of  nitrous  «cid  on  oriicie  acid,  inul  yielded 
1>V  oxidulioii  11  siil>stiince  of  the  foniiulii  C.-llj.XKCOlI);, 
wliirh  tlie  iiiithons  Imve  imnuMl  isodioxyholu'iiie  aeiil.  It 
crysliillisi*  from  dilute  alooholii-  solutiniis  in  microseopieully 
liUHill  rlionihie  lahUs,  niellin;;  at  9S' — 89'  C.  Kicinclaidic 
lieid,  C'isHjiOjCUH),  yields  by  oxidation  tlie  substaiiee 
^"i9^'3jU3('*")3'  termed  ^-isotrihydroxystearic  aeid.  Tliis 
substance  crystallises  from  glacial  acetic  acid  in  lonji  needles, 
and  from  benxol  in  rhombic  prisms,  melting  at  111  — 115'C. 
Itnissidinic  and  ricinelaidic  acids  are  thus  found  to  comport 
themselves  on  oxidation  like  oleic,  linoleie,  linolenic,  erucic, 
and  the  acids  from  castor  oil,  which  were  examined  in 
previous  researches. — G.  U.  li. 


Observations  on  some  i\'on-drt/inij    Oils.     K.  Hazura  and 
A.  Criissner.     Monatsh.  t.'licm.  10,  2-12— 249. 

TiiK  authors  have  prvvioiisly  expressed  the  opinion  that 
most  of  the  non-dryinj;  oils  contain,  besides  oleic  acid,  some 
other  unsaturated  acids,  and  for  the  purpose  of  differentiatinij 
the  components  of  various  oils  they  employ  the  method  of 
oxidation  with  alkaline  potassium  peruianganate.  P-arth- 
nut  oil,  examined  by  this  method,  yielded  as  oxidation 
products,  sativinic  acid,  ('|sH3„0.,{()H)4,  dioxystearic  acid, 
C'lsHjjDjCOH);,  and  jjrobably  also  dioxypalmitic  acid, 
C|jH3jO.,(OH)..,  from  which  it  is  inferred  that  the  un- 
saturated fatty  acids  of  earth-nut  oil  are  linoh'ic  acid,  oleic 
acid,  and  proliably  hypofr.eic  aeiil.  In  a  similar  manner  it 
it  is  shown  that  almond  oil  and  sesame  oil  contain  the 
glycerides  of  oleic  and  linoleie  acids.  Olive  oil  was 
examined  by  (.)udeman's  mt-thod  and  found  to  contain  13 
per  cent,  of  <;lycerides  of  saturated  fatty  aciils  and  87  i>er 
cent,  of  "Iveeiides  of  unsaturated  fattv  acids. — G.  H.  H. 


Composition  of  Solid  Fats  of  Animal  and  of  I'egetable 
Origin.  R.  Benedikt  and  K.  Hazura.  Monatsh.  Chem. 
10,  35:!— 356.     (Compare  this  .Journal  18SH,  506—681.) 

TiiK  authors  have  investigated  fats  of  the  former  class  by 
means  of  their  method  of  oxidation  with  alkaline  per- 
maufxamitc,  and  the  study  of  the  products.  The  entire 
absence  of  sativic  acid,  the  characteristic  product  of  the 
oxidation  of  linoleie  acid,  jiroves  the  absence  of  the  latter, 
and  establishes  a  general  distinction,  in  proximate  compo- 
sition, between  the  two  classes  of  fats,  those  of  vegetable 
origin  invariably  containing  linoleie  acid. — C.  F.  C. 


PATENTS. 

An  Improred  Method  of  Marking  nrlhandimj  Transparent 
and  other  kinds  of  Soap,  and  a  Maehinefor  aeeomplishing 
the  same.     F.  VV.  M.  Hateman,  London.     Kng.  Pat.  13,:!7:f, 
September  17,  1888.     »d. 
SoAi'S  of  all  kinds  arc  at  present  branded  on  the  surface 
only,  either  by  impressed   or  raised  letters,  which  speedily 
disappear  when  in   use.     Uy  this   invention,   opaque   soaps 
are  branded   with    the  mark  hy   perforating  the  cake  with 
small  holes  right  through.     The  method  for  marking  trans- 
parent soaps   is  by  the  insertion  in   the   centre   of  the   cake, 
in  a  horizontal  position,  of  a  tablet  of  soap  or  other  suitable 
material  through  which  is  perforated  the  desired  brand  or 
nnirk.      Drawings    are    given    of    the    machine    used    for 
accomplishing  this. — U.  H. 


Improvements  in  and  relating  in  the  Purification  of 
Glycerin.  J.  C.  A.  Urunner,  Munich,  Gennany.  Eng. 
Pat.  15,124,  October  20,  1888.  4rf. 
Cki'dk  glycerin  is  heated  with  8  per  cent,  of  zinc  sulphate, 
which  may  or  may  not  have  been  roasted.  When  cool, 
2' 7  per  cent,  of  lime  is  added,  and  the  mixture  filtered. 
Any  lime  in  solution  is  removed  by  carbonic  acid ;  traces 
of  metals  arc  precipitated  with  hydrogen  sulphide,  and  the 
excess  of  this  is  removed  by  blowing  in  air. — E.  J.  li. 


An  Improved  Soap  Powder.    H.  C.  Foulsham,  Brondesbury. 

Eng.  Pat.  15,558,  October  29,  1888.     4rf. 
The  improved  soap  powder  consists  of  20  lb.  soap,  12  lb. 
alkali,  10  lb.  carbonate  of  soda,  70  lb.   soda  crystals,  and 
1  gallon  of  petroleum. — £.  J.  B. 


XIII.-PAINTS,  PIGMENTS,  VARNISHES. 
AND  RESINS. 

The  Modifications  of  i'admiiim  Sulphide  obtained  In  the 
Wet  IlViy.  N.  V.  Klobnkow  ,1.  Prakt.  Clieni.  39 
412—425.  ' 

In  preparing  cadmium  sulphide  in  the  wet  w,iy  sevend 
coloured  ])roducts,  the  shade  of  which  varies  from  bright 
yellow  to  dark  reildish-brown  according  to  the  conditions 
employed,  are  obtained,  and  it  was  formerly  thought  that 
the  variations  in  the  colour  and  density  of  the  jirecipitates 
was  due  to  a  ditference  in  chemical  composition. 

Follenins  (Zeits.  Anal.  Chem.  13,  411)  and  liuchner 
(Chem.  Zeit.  U,  10H7  and  1107  ;  this  Journal  1887, 
665 — 66G)  have  proved  however  that  the  compouials 
formed  in  aqueous  solutions  have  the  same  chemical 
composition  whatever  the  conditions  of  the  experiment,  so 
that  the  various  precipitates  are  either  plysically  isomeric 
or  perhajis  simply  physical  modifications  of  one  and  the 
same  sulphide.  Huehner  fomid  that  two,  and  oidy  two 
modifications  of  cadmium  suli)hide  are  obtained  in  the  wet 
way,  namely,  a  lemon-yellow  a-modifieation  and  a  specifically 
heavier  vermilion  /3-modification  which  he  considers  to  be  a 
polymer  (Cd.S) ,  or  (CdS),;  of  the  former,  lioth  modifications 
are  chemically  identical  and,  according  to  Huehner,  can  be 
converted  one  into  the  other  under  the  influence  of  heat  or 
chemical  agents.  According  to  Zsigmondy  (l)ingl.  Polyt. 
.1.  266,  364  ;  this  Journal,  1888,  122—123)  the  two  modi- 
fications show  the  same  behaviour  towards  heat  even  when 
they  are  dissolved  in  glass. 

The  author  determined  the  specific  gravity  of  various 
(slightly  impure)  samples  of  the  o-  and  ;8-modifications, 
dried  at  105' — 107°,  and  the  results  are  given  in  a  table. 
The  specific  gravity  of  the  a-modification  was  found  to  be 
about  3 '9,  that  of  the  /3-moditication  ab(mt  4 '5,  so  that 
the  difference  cannot  be  due  simply  to  their  having  been 
(jrepared  under  different  conditions,  and  shows  clearly  that 
the  two  substances  are  really  polymeric.  The  o-  is  much 
more  hygroscopic  than  the  /3-modification. 

A  crystallograpliic  investigation  showed  that  the  modifi- 
cations of  cadmium  sulphide  obtained  in  the  wet  way  may 
exist  in  at  least  two,  perhaps  even  in  three  distinct  crystal- 
line forms.  The  a-moditication  is  entirely  crystalline,  but 
the  crystals  are  not  well-defined.  A  vermilion  sample  of 
the  /3-moditication  showed  crystals  similar  to,  but  smaller 
than,  those  of  the  a-modification  ;  another  vermilion 
sample  seemed  to  consist  of  spherical  aggregates.  A 
bright  orange-red  sample  consisted  of  large  well-defined 
crystals,  and  differed  from  all  others  examined. 

The  a-modifieation  can  be  gradually  converted  into  the 
B-modification  by  rubbing  or  by  pressure,  but  the  /8-modi- 
lication  is  not  changed  by  mechanical  agents. 

The  conversion  of  the  a-  into  the  /3-modification  by 
rubbing  can  be  effected  with  the  most  vari  ^d  surfaces 
(agate,  glass,  porcelain,  paper,  asbestos,  &e.),  and  either 
the  slightly  moist  or  the  perfectly  dry  substance  can  be 
employed ;  the  change  is  gradual,  the  colour  passing 
through  all  the  various  shades  and  finally  becoming 
vermilion,  but  the  portions  innuediately  in  contact  with 
the  rubbing  surface  are  bright  red.  The  3-modification 
obtained  in  this  way  is  identical  with  the  pure  3-modifica- 
tion  prepared  by  liuchner.  If  the  sample  is  very  damp 
or  made  into  a  paste  with  water  the  conversion  takes  place 
extremely  slowly  and  only  with  very  energetic  rubbing. 

The  conversion  of  the  a-  info  the  8-modification  by 
I)ressure  is  readily  effected  by  placing  the  air-dried  sub- 
stance in  a  steel  mortar,  covering  it  with  a  well-fitting  stamp 
and  giving  the  latter  several  powerful  blows.  The  interior 
of  the  compact  shining  nniss  thus  obtained  is  vermilion,  but 
parts  of  the  surface  most  exposed  to  the  pressure  have  a 
rather  darker  shade. 

The  moist  a-modification  is  also  partially  converted  into 
the  /3-modification  hy  the  action  of  induction  sparks  and 
by  nascent  hydrogen,  but  a  considerable  proportion  is 
reduced. — F.  S.  K. 
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PATENTS. 

Ati  Improved  linamel  or  Varnish  for  rendering  Casks  and 
anaJogons  Articles  Damp-proof,  and  for  other  useful 
Purposes.  E.  Hipwell  and  B.  B.  Hofmami,  Londou. 
Eng.  Pat.  13,007,  September  8,  1888.     4rf. 

A  "  THICK  enamel "  and  an  "  enamel  wash  "  are  made.  To 
prodnce  the  former,  1  lb.  of  white  shellac  is  dissolved  in 
two  pints  of  absolute  alcohol,  and  1 11).  of  the  solution  mixed 
with  H  lb.  of  methylated  spirit.  To  1^  lb.  of  the  mixture  is 
added  2  lb.  of  "  Creta  Gallica  or  Alanin,"  continually  stirring 
with  a  glass  rod.  The  "  enamel  wash  "  is  made  by  boiling 
1  lb.  of  ground  rice  in  1  gal.  of  water  for  two  hours,  allowing 
to  cool,  adding  while  tepid  1  lb.  of  gelatin,  and  when  cold 
J  lb.  of  salt,  adding  to  J  gal.  of  this  mixture  2  lb.  of  "  Creta 
Gallica  or  Alanin,"  "  di.ssolved "  in  1  gal.  of  water,  and 
incorporating  i  pint  of  nicthylatcd  spirit  mixed  with  i  pint 
of  water  in  which  j-  lb.  of  gum  arabic  or  isinglass  has  been 
dissolved.  Either  composition  is  used,  as  circumstances 
may  direct,  and  is  applied  with  a  brush. — B.  B. 


The  Manufacture  of  a  Nerr  or  Improved  Fabric,  and  its 
Application  fir  the  Making  and  Repairing  of  Boots  and 
Shoes,  and  for  other  Purposes.  1{.  Dick,  Glasgow.  Eng. 
Pat.  13,285,  September  14,  1888.     Is.  Id. 

Thk  inventor  claims  the  manufacture  of  a  waterproof  material 
made  by  coating  sheets  of  a  suitable  fabric  with  solution  of 
india-rubber.  Two  or  more  sheets  may  be  joined  together. 
The  material  may  be  employed  for  a  variety  of  purposes, 
such  as  insertion  between  sheets  of  leather,  to  form  the  soles 
of  boots,  waterproof  coverings  for  saddles,  covers  for  books, 
dressing  cloth  for  hospitals,  &c. 

Complete  drawings  of  the  machinery  used  in  the  prepara- 
tion of  the  material,  and  descriptive  drawings  of  various 
manufactured  articles,  are  given. — E.  J.  B. 


A  New  or  Improved  Composition  or  Paint  to  be  used  for 
Coating  and  Preserving  Metal,  Wood^  and  other  Sub- 
stances and  Materials.  W.  C.  Nanglc,  London.  Eng. 
Pat.  13,721,  September  22,  1888.     id. 

Fifty-six  galls,  of  coal  tar,  pitch,  or  bitumen  is  boiled  for 
an  hour  with  "  8  galls,  of  cow-dung,"  the  latter  strained  off, 
and  the  tiltrute  boiled  with  "  8  galls,  of  bark  "  for  2|  hours. 
The  tanning  material  is  then  strained  off,  "  8  galls,  of  sul- 
phur" and  "  6  galls,  of  rosin,"  and  tinally  70  lb.  of  gypsum 
added,  the  whole  stiired  and  ground  free  from  lumps,  allowed 
to  cool,  and  26  galls,  of  turpentine  mixed  in.  The  resulting 
composition  may  be  used  for  coating  wood  or  metal  to  prevent 
corrosion  and  decay,  the  surface  to  be  treated  having  been 
previously  rubbed  with  chalk  ;  it  may  also  be  employed  for 
covering  hot  surfaces. — B.  B. 


Improvements  in  the  Process  of  Ceinenting  Asbestos. 
J.  Dewrance  and  B.  E.  Church,  London.  Eng!  Pat.  15,236, 
October  23,  1888.     4d. 

The  chief  expense  in  cementing  asbestos  with  india-rubber 
aiises  from  the  waste  of  rubber  solvent  which  has  to  be  used 
to  saturate  the  asbestos,  to  allow  of  its  mixture  with  the 
solution  of  india-rubber.  The  patentees  claim  to  have  over- 
come the  difficulty  by  using  waiin  distilled  water  as  the 
incorporating  agent,  cither  making  an  emulsion  of  it  and  the 
solution  of  india-rubber,  and  saturating  the  asbestos  with 
this,  or  soaking  the  asbestos  in  water  and  then  mixing  it 
with  the  rubber  solution,  the  principle  underlying  each 
method  being  the  substitution  of  water  for  sohent  naphtha 
as  a  saturating  agent.  Sulphur,  plinnbago,  or  litharge  may 
be  mixed  in  at  this  or  a  later  stage,  the  Inilk  of  the  water 
squeezed  out,  the  rest  evaporated,  together  with  the  rubber 
solvent,  and  the  mass  vulcanised  by  any  ordinary  process. 

The  material  mi\y  be  moulded,  rolled,  or  pressed  into  the 
form  required,  or  the  fibres  may  be  separated  and  caulked 
into  the  grooves  of  cocks,  in  the  manner  described  by  one  of 
the  patentees  in  Eng.  Pat.  4282  of  1883.— B.  B. 


An  Improved  Paint  or  Co?nposition  especially  suitable  for 
Coating  Ship.s^  Bottoms,  and  the  Process  of  Manufac- 
turing the  same.  J.  Baynes,  W.  H.  Doughtj-,  and  H.  T. 
Greaves,  Hull.     Eng.  Pat.  15,564,  October  29,  1888.     id. 

Fifty  parts  of  copper  scales  are  kept  in  contact  with  17 
parts  of  carbolic  acid  for  several  days  in  an  air-tight  vessel, 
until  carbolate  of  copper  has  formed,  when  2 1  jiarts  of  zinc 
oxide,  28  parts  of  "oxide  of  iron,"  4  parts  of  red  lead, 
4  parts  of  "  arsenic,"  and  oh  parts  of  "  boiled  seed  oil,"  are 
mixed  in,  and  the  whole  passed  through  granite  rollers. 
The  mixture  is  transferred  to  a  pan,  and  kept  "  near  boiling 
heat "  for  two  hours.  Meanwhile,  7  parts  of  "  shellac  or  other 
gums  "  are  melted  in  a  second  pan,  "  the  boiled  seed  oil " 
added,  the  mixture  kept  at  a  gentle  heat  for  30  minutes, 
3  parts  of  spirits  of  turpentine  added,  and  the  whole  run 
into  the  first  pan.  In  a  third  pan  56  parts  of  *'  resin  "  are 
"  dissolved,"  2  parts  of  sugar  of  lead  added,  the  mixture 
boiled  gently  for  30  minutes,  17  parts  of  turpentine  added, 
and  the  whole  run  into  the  tirst  pan,  the  contents  of  which 
is  well  stirred  until  the  temperature  falls  to  70'  F.,  when 
36  parts  of  "  mineral  naptha  "  are  stirred  in.  In  using 
this  paint  for  iron  or  steel,  it  is  necessary  to  cover  the 
structure  to  be  protected  with  a  coat  of  priming  composition 
containing  "  for  its  basis  a  .uetallic  oxide  electro  positive  (_sic') 
to  iron  or  steel,"  "  to  prevent  actual  contact  between  the  iron 
and  copper." — B.  B. 


An  Improved  Knife  or  Mechanical  Contrivance  for  Cutting 
or  Bleeding  India-rubber  Trees.  C.  Melhado,  Upper 
Norwood.  From  H.  B.  de  Blancaneaux,  Belize,  British 
Honduras.     Eng.  Pat.  15,604,  October  30,  1888.     6d. 

A  STRONG  knife  with  a  curved  blade,  of  which  the  cutting 
edge  is  convex,  has  bolted  to  it  parallel  to  the  blade  close  to 
the  end  remote  from  the  handle,  a  piece  of  steel  bent  into 
the  shape  of  a  U  or  pot-hook,  one  side  of  which  is  sharpened 
to  a  cutting  edge.  By  means  of  this  grooves  can  readily  be 
cut  in  the  bark  of  india-nd>ber  trees  of  a  depth  governed  by 
the  position  of  the  second  bhule  with  respect  to  the  first,  a 
slot  in  which  work  a  nut  and  bolt  allowing  of  adjustment  iu 
this  respect. — B.  B. 


Improvements   in  Dentists^  and  other  Vulcanising  Plasks. 
T.  Wilson,  Glasgow.    Eng.  Pat.  4360,  March  13,  1889.    6d. 

The  flasks  are  in  halves  bolted  togetlier  by  their  lugs  when 
in  use ;  each  half  is  in  section  a  truncated  cone,  with  it,s 
base  at  the  plane  of  juncture.  Viewed  as  a  separate  vessel, 
each  half  has  a  removable  bottom  which  slides  into  position 
through  a  slot  in  the  side  and  rests  on  a  rim  or  ledge  running 
partly  round  the  liottom  of  the  half  flask  on  the  inside.  By 
means  of  this  device,  on  separating  the  halves,  the  contents 
of  each  can  be  readily  knocked  out  bj'  tapping  on  the 
removable  bottom,  the  process  being  facilitated  by  the  conical 
shape  of  the  flask.— B.  B. 


A  New  Composition  for  Waterproofing  Textile  Fabrics, 
and  as  a  Paint  for  \Vood  and  other  Surfaces.  E.  S.Bald- 
wiu,  Loughborough.  From  .1.  Smith,  Marton,  New 
Zealand.     Eng.  Pat.  10,858,  July  5,  1889.     id. 

A  COMPOSITION  is  made  containing  56  lb.  of  white  lead, 
3  galls,  of  boiled  linseed  oil,  3  lb.  of  "  patent  dryers,"  20  lb. 
of  "  whitening,"  4  lb.  of  sulphate  of  lime,  3  oz.  of  alum, 
1;^  lb.  of  glue,  mixed  in  a  manner  varying  with  the  "  quality 
of  the  ingredients."  The  mixture  can  be  applied  to  wood, 
iron,  plaster,  or  other  materials,  as  a  paint,  or  spread  over 
textile  fabrics  in  one  or  more  layers,  preferaljly  rolling  the 
article  treated  between  each  application.  It  is  said  to  be  to 
a  certain  extent  fire-proof. — B.  B. 


Improvements  relating  to  the  Treatment  of  Lead  and  other 

Fumes  in  the  Manufacture  of  Pigments,  and  to  Apparatus 

therefor.     F.  L.  Bartlett,   Portland,  Maine,  U.S.A.     Eng. 

Pat.  11,405,  July  16,  1889.     8rf. 

The  bulky  character  of  lead  fume  and  the  dark  colour  due 

to  the  presence  (according  to  the  patentee)  of  cadmium,  sele- 
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Ilium,  ^■anndillUl,  tellurium,  "  sulphur  compounds,  carbona- 
ceous luntter,  iind  iicids,"  which  it  possesses,  hinder  its  use 
us  a  pifjnieut,  until  it  1ms  been  refined  by  sublimation  or 
siniihir  expensi\e  processes.  The  method  now  jjrojiosed 
consists  in  heatinj;  it  in  an  iron  tube  set  hori/.ontallv  in  a 
furnace  and  containing  a  coreless  screw  concentric  witli  the 
tube,  and  rotated  in  it  by  a  shaft  and  pulley.  The  fume  is 
fed  in  by  a  hopper  at  one  end,  and  is  carrictl  slowly  by  the 
screw  to  the  other,  where  it  is  discharj^eil ;  on  its  way  it 
meets  n  pcntle  ciuTent  of  air  drawn  in  at  one  end  and 
discliargiil  at  a  point  near  the  hopper  at  the  other  ind, 
such  current  bein;;  obtained  by  the  use  of  a  hood  littinf; 
on  the  top  of  the  furnace,  and  furnished  with  an  exit 
pipe,  thus  indiicinj;  a  sli;;ht  dniii<iht.  Tlie  result  of  this 
trealuunt  is  that  the  fnmc  becomes  dense  and  white  and 
suitable  for  use  a.s  a  pi<;ment.  In  order  to  iirevent  the  fnmc 
sticking  to  the  screw  and  becoming  partly  ciuivcrtcd  into 
lithai'ge,  a  rod  is  occasionally  introduced  and  allowed  to 
tumble  nnnid  with  the  motion  of  the  screw.  Care  must  be 
taken  to  prevent  more  fume  passing  in  through  the  hopper 
than  is  enough  to  form  a  thin  even  layer  in  the  tube. 

The  screw  is  preferably  made  of  cast  iron,  sta^'cd  by 
longitudinal  rods,  and  has  the  form  (tf  a  Hat  bar  coiled 
lengthwise.  It  may  he  rotatcil  in  the  tube  as  described 
above,  or  the  tube  nuiy  be  rotated  about  it,  without  altering 
the  principle  of  the  apparatus  or  the  nature  of  the  product. 

— B.  B. 


XIV.-TANNING,  LEATHER.  GLUE. 
SIZE. 


AND 


PATENTS. 

Improvetnenl.s  in  the  Utilisation  of  Lenther  Waste.     W.  A. 
Burrows,  London.    Eng.  Pat.  14,235,  October  3,  1888.    Gd. 

This  is  an  improvement  of  Eng.  Pat.  11,880  of  188.5 
(this  .Tournal,  1S8(;,  ;)29).  The  waste  leather,  after  being 
disintegrated,  is  submitted  to  the  action  of  an  acid,  such  as 
oxalic,  citric,  tartaric  or  acetic,  or  of  an  alkali,  such  as  soda, 
potash  or  ammonia.  The  leather  iioek  is  then  mixed  with 
u  suitable  proportion  of  fibrous  material,  such  as  spent  tan, 
wikmI  pulp,  jute,  oakum,  &c.  &c. 

Wheu  the  tlock  is  to  be  used  for  the  maimfacture  of  hard 
articles,  such  as  door-knobs  or  boot-heels,  it  is  mixed  with  a 
solution  of  gelatin  to  which  has  been  added  some  alum  or 
other  astringent.  The  mwiture,  ^^■hile  damp,  may  be  moulded 
or  other^vise  formed,  and  when  dry  is  perfectly  luud.  The 
leather  flock  may  also  be  mixed  with  solution  of  various 
gums  or  resins  in  linseed  or  other  oil,  and  after  mixing,  the 
product  may  be  rolled  into  sheets  or  forced  into  moulds. 

— B.  11. 


Means  for  Freeing  Skins,  Kips,  and  Hides  from  Lime,  and 
for  causing  the  same  to  Swell.  J.  Hauff,  Eeuerbaeh, 
Germany.     Eng.  Pat.  10,110,  ,lnne  20,  1889.      ill. 

It  has  been  found  that  cresotinic  acid  had  too  powerful  an 
effect  on  very  soft  skins  when  used  for  neutralising  the  lime. 
( Ixynaphthoic  acid  (hydroxy naphthoic  acid),\vliicli  is  soluble 
in  20,000— :U),UOO  parts  of  water,  has  been  successfully  tried. 
.Salicylic  acid,  or  a  uiixtui'c  of  salicylic  and  cresotinic  atrids, 
can  also  lie  useil  for  causing  llu'  hides  to  swell.  "  As 
cresotinic  acids  should  be  unclcrst<Jod  tlu-  carbonic  acids 
from  the  three  cresols.aiul  as  oxynaphthoic  acids  the  carbonic 
acids  from  the  imphthols." — B.  H. 


XY.-AGRICULTUEE.  MANURES,  Etc. 

Mamirial  E-rperiinents  in  Hanover.     Salfeld.     .Tour.  f. 
Lnndw.  1889,  25— :i:!. 

The  experiments  the  residts  of  which  are  gi\eu  below  were 
carried  out  on  the  old  Eschland. 

I.  \\'inter  rye,  after  unmanured  bnckwlicat,  grown  on 
jilots  of  I  hectare  each. 

(«.)  I'nmatuned  jiroduced  3581b.  (ft.)  Thomas  phosphate 
powder  produced  901  11).  (e.)  Thonuts  phosphate  powder 
and  horn-meal  produced  935  lb.  (rf.)  Thomas  phosphate 
and  sulphate  of  ammonia  produced  972  lb.  (e.)  Thonuis 
phosphate  aial  Chili  saltpetre  produced  1,008  lb.  (/.)  Bone- 
meal  ]>roduced  1,027  lb.  These  variovis  manures  were 
a]iplied  in  such  quantities  that  900  grms.  of  phosphoric  acid 
and  222  grms.  of  nitrogen  were  sui)plied  per  hectare.  The 
Thcunas  phosphate,  horn-meal,  an(I  bone-meal  were  applied 
11  days  previous  to  sowing;  the  ammonium  sulphate  was 
drilled  with  the  seed,  and  the  sodium  nitrate  was  top- 
dressed. 

II.  A  series  of  experiments  were  made  with  a  view  to 
determine  whether,  in  growing  a  crop  of  winter  rye  on  the 
old  Eschland,  it  would  be  an  economy  to  use  a  nitrogenous 
manure  in  addition  to  the  Thomas  phosphate  powder.  The 
average  of  three  unmanured  plots  was  5 '033  kilos,  of  grain 
and  II '683  kilos,  of  straw.  The  average  of  four  plots 
manured  with  Thomas  phosphate  was  7*;i82  kilos,  of  grain 
and  19'9I2  kilos,  of  straw.  Four  plots  manured  with 
Thomas  phosphate  powder  and  ammonium  sulphate  averaged 
8 '995  kilos,  of  grain  and  22 '35  kilos,  of  straw,  and  other 
four  manured  with  Thomas  phosphate  and  sodium  nitrate 
averaged  13 '532  kilos,  of  grain  and  31 '225  kilos,  of  straw. 
The  maiuH'es  were  applied  so  that  180  lb.  of  phosphoric 
acid,  60  lb.  of  nitrogen,  and  216  lb.  of  jiotash  were  present 
per  hectare.  Beckoning  the  grain  and  straw  at  the  then 
prevailing  prices,  the  gain  in  excess  of  the  value  of  the 
unmanured  plots  of  the  other  three  was  respectively  59-08  JI., 
59-28  M.,  and  167-25  M. 

III.  A  series  of  experiments  were  made  to  test  the 
nuinnrial  value  of  kainite  and  Thomas  phosphate  powder 
for  buck-wheat  and  sporgel,  the  result  being  that  while  with 
both  of  these  manures  when  used  singlj-  an  increased  crop 
was  obtained,  a  very  nuich  better  crop  was  produced  by  the 
application  of  the  tw-o  together. — ,1.  W.  L. 


Mineral  Value  of  several  Sea  Coast  Products.    A.  Mayer.    Jour.  f.  Landw.  1889,  42 — 47. 


Hoisturo. 


Organic 
Matter. 


Nitrogen.     Potash. 


Phosphoric!, Cakium^ 


Acid. 


I 


in  Ash. 


Sodium 
Chloride. 


Sand. 


Total 
Ash. 


Algic 

)Iusse1  shells 

Starfish 

Shells  of  Buecininm  undatum. 

Potypenstiete  artularia 

Shells  of  sea-roach 


Per  Cent. 
n-8 

1-8 

1-8 

3-0 

4-8 

7-7 


Per  Cent.     Per  Cent. 
0-89 


7»-; 
7-0 

35-5 
62-1 
38-0 

78-2 


0-03 
l-ii2 
8-40 
3-23 
10 -^i 


Percent. 
0-72 

0-11 

0-10 

0-18 

0-3B 

0-43 


Per  Cent. 
0-14 

0-10 

0-45 

0-16 

0-C7 

0-40 


Per  Cent. 
1-11 


90-8 
17-8 
4-0 
19-4 

0-9 


Per  Cent. 

7-0 

0-05 
0-4 
5-2 
4-7 


Percent. 

4-4 

0-9 
11! -8 
27-0 
17-6 

4-5 


Per  Cent. 

18-0 

92-2 
62-7 
44-9 
67-2 
14-1 

W.  L. 
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Comparafire  Value  of  various  Phosphates  as  Manures 
for  the  Cereals.  J.  Eaulin.  J.  d'agric.  praticjue,  1889, 
105—106. 
Fkom  a  series  of  experiments  made  with  several  tinely- 
ground  insoluble  phosphates  (phosphatic  minerals)  with 
superphosphate  and  precipitated  phosphate,  the  author  finds 
that  the  superphosphate  and  precipitated  phosphate  can  be 
successfully  replaceil  by  mineral  phosphate,  when  in  the 
first  year  from  five  to  six  times  the  usual  amount  of 
phosphoric  acid  is  employed.  In  these  experiments,  which 
were  made  on  a  soil  rich  in  humus  and  lime,  maize  was 
grown  in  1887,  and  wheat  followed  in  1888.  The  amounts 
of  phosphoric  acid  in  the  first  year  were :  In  the  case  of 
superphosphate  and  precipitated  phosphate  40  kilos,  per 


hectare ;  in  the  case  of  the  finely-ground  minerals  200  kilos, 
per  hectare.  In  the  following  year  all  the  plots  received 
the  same  amounts,  namely,  40  kilos,  of  phosphoric  acid  per 
hectare. 

Comparative  Experiments  on  the  Manurlal  Value  of 
Sodium  Nitrate  and  Ammonium  Sulphate.  C.  Holland. 
J.  d'agric.  pratique,  1889,  423 — 426. 

Wheat  was  grown  on  three  plots,  one  of  which  was  left 
unmanured,  whilst  of  the  other  two,  one  received  ammonium 
sulphate,  etjuivalent  to  30  kilos,  of  nitrogen  per  hectare, 
the  other  sodium  nitrate  containing  the  same  amount  of 
nitrogen.  The  following  table  contains  the  principal 
results  : — 


Manure  per  Hectare. 


Cost  of 
Manure. 


Produce  per 
Hectare. 


Grain.        Straw. 


Incre.lsed 
Produce. 


Grain. 


Straw. 


Value  of  Increased 
Produce. 


Grain. 


Straw. 


Profit. 


M. 
2W)  kilos,  of  sodium  nitrate I      4320 

150  kilos,  of  ammonium  sulphate I      87'20 

TJamanured I 


Kilos. 
1,835 


1,500 
1,230 


Kilos. 
4,835 


2,870 
2,460 


Kilos. 
605 

270 


Kilos. 
2,375 


M. 

135-20 


60-48 


M. 

66-50 


11-48 


158-50 
34-75 


(1  hectare  =  2-47  acres.) 


,  W.  L. 


The  Effect  of  Common  Salt  on  Vegetation.  A.  Stood. 
Landw.  Vers.  Stats.  36,  113—118. 
The  damaging  effect  of  salt  on  vegetation  is  most  noticeable 
when  the  "ground  is  so  badly  drained  that  the  salt  water 
remains  about  the  roots  of  the  plant,  and  also  where, 
during  the  hot  summer  mouths,  it  rises  towards  the  surface 
and  there  becomes  concentrated.  The  author  records  two 
cases  where  in  the  lower  parts  of  two  fields  there  were 
ditches  containing  more  or  less  salty  water.  In  the  neigh- 
bourhood of  these  both  the  gi-iss  and  also  the  trees  suffered, 
whereas  on  the  higher  ground  away  from  the  influence  of 
the  ditch,  a  luxuriant  herbage  prevailed. 

The  analyses  of  the  soil  taken  from  those  parts  of  the 
fields  near  the  salty  ditch  and  away  from  the  same, 
showed  a  very  considerable  excess  of  sodium  and  chlorine 
in  the  former  over  that  of  the  latter.  In  the  ash  of  the 
plants  from  the  respective  parts  of  the  two  fields,  that  of 
the  diseased  plants  contained  very  considerable  quantities 
of  sodium  and  chlorine,  whilst  the  ash  of  the  healthy 
herbage  contained  comparatively  but  very  little  of  these 
ingredients. — J.  W.  L. 


PATEXT. 


A  New  or  Improved  Composition  for  Destroying  Insects 
and  Prutertinij  Trees  and  the  like  therefrom.  G.  I. 
MacMunn,  St.  Marv  Crav.  Eng.  Pat.  11,721,  July  23, 
1889,  id. 

OxE  pint  of  "  01  Mentha  Viridis  (or  oil  of  Spearmint)," 
1  oz.  of  arsenious  acid,  and  7  oz.  of  carbolic  acid  are  mixed 
with  1  cwt.  of  a  mixture  consisting  of  two  parts  of  "  resin 
oil,"  and  one  part  of  carbonate  of  lime.  The  viscid  com- 
position thus  obtained  can  be  smeared  on  the  trunks  of 
trees  and  stems  of  plants  to  prevent  insect  ravages. 

— B.  B. 


XVI.-SUaAR,  STAECH.  aUM,  Etc. 

PATENTS. 

Improvements  in  Means  or  Apparatus  for  Drying  Slabs 

of  Sugar,  applicable  for   Heating   and    Cooling   other 

Articles    and   for   Analogous     Operations.      B.    E.    E. 

Kewlands,    London.      Eng.    Pat.    12,784,    September   4, 

1888.     8(i. 

Ox  two   shafts   ananged  (preferably)  vertically  one  above 

the  other  and  parallel  to  each  other  are  mounted  sprocket 

wheels  or  drums,  over  which  pass  endless  chains.     Attached 

to  these  chains   are  a  series  of  boxes  made  of  perforated 

metal  sheets,  the  outer  end  of  each  box  being  open,  the  inner 

end  attached  to  the  chains.    The  whole  is  so  cased  in  that 

the  sugar  slabs  or  other  articles,  which  are  automieally  fed 

into  the  boxes  at  one  point  of  their  circuit  and  discharged 

at  another,  are   exposed  during  the  time  they  are  in  the 

boxes  to  a  current  of  hot  air.     The  speed  of  the  chains  and 

of  the  carriers  or  boxes  is  so  arranged  that  the  time  occupied 

by  the  passage  of  each  block  is  just  sufficient  to  effect  the 

necessary  desiccation.     Drawings  are  given. — A.  J.  K. 


Improvements  in  the  Manufacture  of  Sugar  and  in  Appa- 
rattts  therefor.  G.  Adant,  Molenbeck-St.'-Jean,  Belgium. 
Eng.  Pat.  13,084,  .September  10,  1888.     Sd. 

This  invention  relates  to  the  manufacture  of  sugar  in  slabs, 
flat  cakes,  or  blocks.  The  details  of  the  apparatus  are 
such  as  can  only  be  described  intelligibly  by  reference  to 
the  drawings  which  are  provided  with  the  specfication. 

—A.  J.  K. 


Improvements  in  the  Treatment  of  Sugar  Solutions.  J. 
G.  Lorrain,  London.  Eng.  Pat.  13,595,  September  20, 
1888.     6rf. 

Instead  of  concentrating  sugar  solutions  in  the  ordinary 
way  by  evaporation,  the  water  is  resolved  into  its  constituent 
gases  by  means  of  electrolysis. — A.  J.  K. 
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Improvemenls  in  Centrifugal  Apparatus  for  Drying  Sugar 
or  other  CwniHular  Mtttterif,  1).  Stewivrt,  Giusgoiv.  Knj^j. 
I'lit.  lli.GoJ,  Si^itciiibiT  •_'!,  1888.     8rf. 

TiiK  iiivi-iitioii  n'liito.s  to  ceiitrifiipil  iippnmttis  soiiiowlmt 
simihir  to  thiit  lU'seribed  in  Kn-,'.  Put.  fi9;U  of  1884,  and 
has  for  its  ohjirt  to  improvo  and  simplify  tlic  I'onstnution 
of  siifh  iippiinitiis.  Till'  turbine  (»r  rotating  basket  is  phu'eil 
with  its  axis  hori;^ontal  and  has  witliin  it  a  hollow  dniiu 
fixed  on  a  centnU  shaft,  leavini;  an  annular  eylindrieal 
space  between  it  and  the  inner  surfaee  of  the  turbine.  Tlio 
moist  su>r.ir  is  supplied  by  a  hopper  into  one  end  of  the 
annular  spaee  and  is  p-.ulually  propelled  alon;;  that  spaee 
to  the  other  end  of  the  turbine  by  helical  llani;es  or  blades 
fixed  on  the  outsiile  of  the  inner  hollow  drum.  The  turbine 
and  drum  are  driyen  at  slifjlilly  different  speeds,  ami  the 
nioyement  of  the  su^jar  through  the  turbine  is  due  to  this 
dilTerenee  of  speed,  which  ean  be  regulated  to  the  best 
adyantape.  "The  inside  of  the  wire-piuze  surfaee  of  the 
turbine"  is  slij;htly  taper,  aiul.the  turbiue  and  hollow  drum 
can  be  so  adjusted  as  to  haye  the  helical  blades  at  the  most 
conyenieut  distance  from  the  wire  fjau/.e.  The  shaft  of 
the  hollow  drum  passes  throujrh  a  tubular  shaft  (Ui  which 
the  turbine  is  tixed,  and  the  <lriyini;  pulleys  may  both  be 
fixed  on  their  resjK-ctiye  shafts  at  one  and  either  end  of  tlie 
turbine  or  one  at  each  end.  The  axis  may  be  in  any  other 
position  than  horizontal,  but  the  latter  is  preferred. 

—A.  .T.  K. 


All  Jmproi'ed  Apparatus  for  Producing  White  Sugar. 
C.  Stcffcn,  Vienna,  Austria.  Eng.  Pat.  8622,  May  24, 
1889.     Sd. 

TiiK  sugar  mass  is  lixiviated  in  moulds  with  an  a(|ueous 
solution  of  pure  white  sugar.  The  moulds  ai'e  so  arranged 
that  they  can  be  worked  in  battery,  the  slightly  impure 
syrup  from  the  first  series  passing  on  to  the  top  of  the 
second  series,  and  so  on.  The  Kual  white  syrup  is  driyen 
out  by  compressed  air. — A.  J.  K. 


Improvements  in  Apparatus  fur  Ike  Manufacture  of  Sugar 
by  Electricity.  K.  Maigrot  an<l  J.  .Sabates,  Havana, 
Cuba.     Kng.  Pat.  9994,  June  IS,  1889.     Sd. 

The  treatment  of  the  juice  takes  place  in  a  series  of  troughs, 
each  of  which  is  divided  by  parchment  paper  or  some  other 
suitable  material.  The  saccharine  liquor  is  in  the  middle 
compartment  and  the  outer  compartments  contain  water 
to  the  same  level.  The  positive  pole  of  the  dynamo  is 
connected  with  carbon  electrodes  placed  in  the  sugar 
liquor,  whilst  the  negative  pole  is  connected  with  carbon 
electrodes  placed  in  the  water  in  the  two  outer  compart- 
ments. The  action  of  the  current  decomposes  the  salts  in 
solution,  liberating  the  bases  (potassium,  sodium,  magnesium, 
calcium,  &c.)  at  the  negative  poles.  In  addition,  it  is 
claimed  that  the  organic  impurities  are  decomposed  or 
rendered  insoluble  by  the  action  of  the  current. — A.  J.  K. 


XVII.-BREWING,  WINES,  SPIEITS,  Etc. 

Action  uf  Maltose   in  presence  if  Diastase  during  Saccha- 
rification.     h.  Lindet.     Bull.  Soc.  Chim.  [3]  1,  42.') — 129. 

Whkn  starch  is  treated  with  diastase  under  the  ordinary 
conditions  the  starch  is  first  converted  into  maltose  anil 
dextrin  and  the  diastase  then,  by  some  ulterior  action, 
changes  the  dextrin  into  maltose.  This  secondary  reaction 
ceases,  however,  wheu  the  wort  contains  a  certain  percentage 
of  maltose,  so  that  a  considerable  quantity  of  dextrin  always 
remains  unchanged.  Payen  showed  that  the  accuumlation 
of  maltose  in  the  wort  is  the  cause  of  the  cessation  of 
saccharification,  and  that  if  the  maltose  is  fermented  by  the 
adilition  of  yeast  the  action  of  the  diastase  recommences. 


O'Sullivau  attributed  this  subsequent  saccharification  to  the 
joint  action  of  the  yeast  and  dlasta.se  on  the  dextrin,  whilst 
KjeKlahl  assumed  that  It  was  due,  not  to  the  removal  of  the 
maltose,  but  simply  to  a  prolongation  of  the  time  during 
which  the  diastase  is  allowed  to  act,  so  tliat  if  a  wort  were 
kept  long  enough  saceharlticalion  would  be  as  complete  as 
is  the  case  after  it  has  been  fermented. 

.\  wort  that  had  been  treated  with  excess  of  diastase  and 
contained  in  consequence  the  maximum  quantity  of  maltose 
was  kept  at  62"  for  .several  days  in  contact  with  diastase  and 
a  mixture  of  phenylhydrazine  hydrochloride  and  sodium 
acetate,  sutlicient  to  combine  not  only  with  tlie  maltose 
(2'7;i  jicr  cent.)  present  in  solution,  but  also  with  that 
which  would  be  formed  by  the  subsecpient  saecharificaticm 
of  the  <lextrin  (ri(i;i  per  cent.)  aililed  to  the  mixture. 
H-2:!6  grms.  of  maltose  were  precipitated  in  the  form  of  the 
phenylhydrazine  derivatiye,  proving  that  about  ."iO  per  cent, 
of  the  dextrin  which  remained  unchanged  in  presence  of 
maltose  was  converted  into  sugar  as  soon  as  the  maltose  was 
precijutated  from  the  solution. 

.y  wort,  previously  treated  with  excess  of  diastase,  was 
divided  into  two  equal  parts  (A.  and  I!.)  anduuequal  quantities 
of  the  maltose  precipitated  by  means  of  phenylhydrazine. 
The  wort  (A.)  then  contained  2- 66  per  cent,  of  "malto,se  and 
5-42  per  cent,  of  dextrin  ;  the  other  (15.)  6-34  per  cent,  of 
maltose  and  4-142  per  cent,  of  dextrin.  Diastase  was  then 
added  to  both  (A.  and  li.),  and  the  solutions  kept  at  25'; 
after  48  hours  A.  contained  2431  per  cent,  of  dextrin, 
showing  that  4G-7  per  cent,  of  the  quantity  present  had 
been  converted  into  nuiltose,  whilst  I!,  contained  0-54.5  per 
cent.,  13  per  cent,  of  the  dextrin  present  having  been 
saccharified.  The  ratio  of  maltose  to  dextrose  in  the  two 
worts  had  thus  become  almost  identical. 

A  wort,  previously  treated  w-ith  excess  of  diastase,  was 
divided  into  two  equal  portions  (A.  and  B.)  of  lOO  cc.  each, 
from  one  of  which  the  whole  of  the  maltose  was  precipitated 
with  phenylhydrazine  ;  their  composition  was  then— 

For  Cent. 
^    (-Maltose Traces. 

lUextrin 5-06 

J,     f  Maltose 2-44 

I  Dextrin 4-5.2 

The  same  quantity  of  diastase  was  added  to  each,  and  the 
solutions  kept  at  25°.  After  24  hours  1-998  grms.,  and 
after  72  hours  3-187  grms.  of  dextrin  had  been  saccharified 
in  A.,  whilst  in  B.  2- 125  grms.  of  dextrin  were  converted 
into  maltose  in  24  hours,  and  no  subsequent  saccharification 
occurred.     The  composition  of  the  solutions  was  then — 

Per  Cent. 
,     (-Maltose 3-3G.-t 

(.Dextrin 1-873 

„     f  Maltose 4-(lli3 

(.Dextrin 2-390 

These  results  show  that  Payen's  view  is  correct,  ami  that, 
as  soon  as  the  sugar  is  removed  with  j-east  or  phenyl- 
hydrazine  the  diastase  commences  to  act  on  the  dextrin 
ajiain. — F.  S.  K. 


Mucic  Fermentati 


K.  Kramer.    Mouatsh.  Cliem.  10, 
467—505. 


By  mucic  fermentation  the  author  understands  the  process 
which  causes  solutions  containing  sugar  (saccharose,  glucose, 
lactose,  &c.),  or  other  carbohydrates  (manuite,  starch,  &c.), 
to  become  viscid  in  presence  of  the  necessary  quantities  of 
albuminoids  and  mineral  substances  (sodium  and  potassium 
phosphate  being  essential).  Besides  this  mucous  matter, 
which  must  be  regarded  as  a  hydrocarbon  of  the  foinmla 
C'f,H,|,Oj,  maunite  and  carbon  dioxide  are  nearly  always 
produced.  The  occasional  appearance  of  lactic  and  butyric 
acids,  or  of  free  hydrogen,  in  mucous  liquids  has  no 
connexion  with  mucic  fermentation.  The  latter  is  induced 
by  certain  bacteria,  which  differ  according  to  the  nature  of 
the  sugar  contained  in  the  Huld.  Micrococcus  viscosus,  as 
described  bj-  Pasteur,  is  not  one  of  these  bacteria. 

Liquids  containing  hydrocarbons  may  be  divided  into 
three  groups  as  regards  their  becoming  viscid.  (1.)  Liquids 
containing  saccharoses,  so  long  as  they  show  a  neutral  or 
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slightly  alkaline  reaction,  e.g.,  solutions  containing  saccharose 
alonn;  With  albuminoids  and  mineral  substances  ;  decoctions 
of  barley,  rice,  wheat,  &c.  in  presence  of  saccharose ;  the 
juice  of  carrots,  sugar-beet,  onions,  &c.  The  fermentation 
is  induced  by  Kramer's  Bacillus  viscosus  sacchari.  (2.)  Acid 
glucose  solutions  containing  the  required  albuminoids  and 
mineral  substances.  Wine  is  the  chief  representative  of 
this  group.  The  viscosity  in  this  case  is  brought  about  by 
Kramer's  Bacillus  viscosus  miis.  (3.)  Neutral  or  nearly 
neutral  solutions  containing  milk  sugar  besides  albumen 
and  mineral  substances.  Milk  belongs  to  this  category. 
The  micro-organisms  inducing  this  fermentation  differs  from 
those  which  cause  that  process  in  the  (1.)  and  (2.)  group. 
The  characteristics  of  the  two  above-mentioned  bacteria 
are  described.  The  mucous  product  of  this  fermentation 
is  a  result  of  the  assimilation  of  the  ferment,  and  probably 
consists  essentially  of  external  layers  of  the  membrane  which 
have  swelled  or  been  converted  into  mucous  matter.  The 
mannite  formed  in  mucic  fermentation  must  be  regarded  as 
a  secondary  product  of  an  inner  respiration  of  the  above 
bacteria.  The  primary  products  are  carbon  dioxide  and 
hydrogen,  which  latter  converts  the  glucose  into  mannite. 
The  mucous  substance  is  not  a  gum,  but  a  carbohydrate  of 
the  formula  CgHioOi,  possibly  a  metamorphosis  of  cellulose. 
Alcohol  precipitates  it  from  the  viscid  fluid  as  a  white, 
amorphous  substance,  which  swells  but  does  not  dissolve  in 
water.  It  is  not  coloured  by  iodine.  Caustic  alkalis 
dissolve  it,  giving  yellow  solutions,  from  which  alcohol 
precipitates  white  scales.  The  specific  rotatory  power  for 
o„  =  +  195°.— A.  B. 


PATENTS. 


Improvements    in    the  Treatment    of  Spirits,    Wines,  and 
Beer  for    the    Purpose    of  Ageing    or  Maturing  them. 
Brin's  O.xygen  Co.,  Limited,  London.     Kng.  Pat.  Septem- 
ber 22,  1888.     id. 
This  invention  has  for  its  object  the  maturing  or  ageing  of 
spirits,  wine,  and  beer  by  treating  them  with  oxygen  under 
pressure.     Any  convenient  apparatus  may  be  used. 

— A.  L.  S. 


quantities  of  crude  spirit  and  alkaline  solution  are  allowed 
to  flow  in  at  the  top.  When  the  crude  spirit  in  the  upper 
portion  of  the  first  vessel  has  become  very  rich  in  aldehyde, 
amyl  alcohol,  &c.,  the  vessel  is  erajitied,  and  being  filled 
witii  refined  spirit  it  becomes  the  third  of  the  series,  and 
so  on. — A.  L.  S. 


An  Improved  Apparatus  for  Acetifying  Alcoholic  Wash 
and  Liquor  in  the  Manufacture  of  Vinegar.  J.  C. 
Shears  and  A.  Manbre,  London.  Eng.  Pat.  14,328, 
October  5,  1888.     6d. 

The  invention  relates  to  a  modification  of  "  The  Quick 
Process,"  by  which  it  is  claimed  that  the  loss  arising  from 
the  evaporation  of  aldehyde,  &c.,  is  diminished  from  20 — 25 
per  cent,  to  4 — 6  per  cent.  The  acetifying  chambers  are 
arranged  in  columns.  Each  chamber  is  two-thirds  filled 
with  beech-wood  shavings  ;  a  series  of  holes  is  bored  in 
the  upper  third  of  each  chamber  for  the  free  admission  of 
atmospheric  air,  and  the  bottoms  of  the  chambers  are  finely 
perforated.  On  the  top  of  the  column  is  placed  a  delivery 
box  with  a  finely  perforated  bottom,  and  at  the  bottom  of 
the  column  is  placed  a  tub  to  receive  the  vinegar. 

The  process  is  condrcted  as  follows  : — The  alcoholic 
liquid  is  heated  to  a  temperature  of  85° — 100°  F.  in  a  tub 
half -full  of  beech  shavings  until  acetification  commences ; 
the  liquor  is  then  run  into  the  delivery  box  and  allowed  to 
run  down  the  column.  If  the  alcoholic  liquid  be  not  of 
greater  strength  than  5  per  cent,  absolute  alcohol,  it  will 
be  completely  converted  into  vinegar  by  running  through 
a  column  of  four  chambers  ;  but  if  the  strength  be  greater 
than  this  it  must  be  run  through  once  or  twice  more  until 
the  acetification  is  completed. — A.  L.  S. 


Improvements  relating  to  the  Production  of  Pure  Ethylic 

Alcohol  from    Crude   Spirits.      H.    H.   Lake,   London. 

From  C.   E.   T.    Miiller,  Berlin,   Germany.       Eng.   Pat. 

13,892,  September  26, 1888.     Sd. 
The  invention  is  based  on  the    fact  that  aldehyde,  amyl 
alcohol,   and   the   like   impurities   of  crude   spirit  are   less 
soluble  than  ethyl  alcohol  in  a  solution  of  certain  alkaline 
salts  of  a  certain  concentration  and  temperature. 

Among  the  salts  which  may  be  practically  used  are 
carbonates  and  hydi-ates  of  potassium  and  sodium,  phosphate 
of  sodium,  sulphates  of  sodium,  ammonium,  magnesium,  and 
zinc,  and  potash  or  ammonia-alum. 

The  apparatus  consists  of  a  series  of  settling  vessels,  three 
being  a  convenient  number,  and  the  process  is  conducted  as 
follows : — 

The  fu-st  vessel  is  partly  filled  with  crude  spirit,  when  a 
solution  of  one  of  the  above-mentioned  salts  of  a  specific 
gravity  1  •  19 — 1-24  is  run  on  to  a  screen  or  grating  placed 
at  the  top  of  this  so  that  the  solution  falls  through  the  crude 
spirit  in  a  finely  divided  state.  The  solution  settles  to  the 
bottom  and  then  contains  about  15  per  cent,  ethyl  alcohol 
with  some  aldehyde,  amyl  alcohol,  &c. ;  but  the  proportion 
of  these  latter  to  the  ethyl  alcohol  is  much  less  than  in  the 
crude  spirit.  This  solution  is  then  led  through  a  pipe  to 
the  top  of  a  second  settling  vessel  similar  to  the  first,  but 
filled  with  refined  spirit ;  the  solution  which  settles  to 
the  bottom  contains  ethyl  alcohol,  aldehyde,  &c.,  but  in 
diminished  proportion. 

The  same  operation  may  be  repeated  in  a  third  settling 
vessel  if  necessary. 

The  solution  finally  obtained  is  then  distiUed  in  any  of  the 
usual  type  of  column  stills,  and  the  alkaline  solution  remaining 
in  the  still  may  be  used  in  succeeding  operations.  The 
settling  vessels  are  provided  with  suitable  pipes,  taps,  &c., 
so  that  the  operation  may  go  on  continuously  ;  thus  when 
the   settlings   are   withdrawn   from   the  first  vessel  further 


Improvements  in  the  Preparation  of  Fermentable,  especially 
Brewers',  Woi-ts.  C.  R.  Bonne,  London.  Eng.  Pat.  1,582, 
January  29,  1889.     6d. 

This  is  an  invention  for  producing  from  brewers'  grains  and 
other  similar  products  a  solution  of  albuminoids  which  may 
be  added  to  wort  in  cases  where  this  latter  does  not  contain 
sufficient  nitrogenous  material  for  the  healthy  growth  of  the 
yeast.  The  refuse  (spent  cereals  from  breweries,  distilleries, 
vinegar  breweries,  starch  manufactories,  and  such  like)  is 
washed  with  water  to  remove  all  traces  of  saccharine  matter 
which  it  may  contain,  and  which  if  allowed  to  remain  would 
tend  to  discolour  the  product ;  it  is  then  mixed  with  water 
to  the  consistency  of  a  gruel  (i.e.,  6 — 7  parts  water  to  1  part 
of  dry  matter),  and  introduced  into  a  closed  vessel  capable 
of  withstanding  a  pressure  of  four  atmospheres  and  heated 
to  300°  F.,  the  heat  being  maintained  3 — 5  hours.  The 
undissolved  matter  is  then  filtered  off  and  the  solution 
containing  peptonised  albuminoids  added  to  the  wort  in 
the  quantity  required.  The  addition  may  be  made  at  any 
stage  between  the  mashing  and  fermenting,  but  the  inventor 
recommends  it  at  the  mash  tun.  The  beer  brewer  will  find 
it  suffic'ent  to  treat  3 — 10  per  cent,  of  the  grain  in  this  way. 
In  the  case  of  distillers'  wash,  instead  of  washing  the  refuse 
to  remove  sugar,  it  is  more  convenient  to  add  •05 — '01  per 
cent,  of  tartaric  acid  or  its  equivalent  of  hydrochloric  acid, 
this  obviously  could  not  be  done  by  the  beer  brewer. — A.  L.  S. 


Improvements    in   the    Distillation   of  Alcoholic  Liquids. 
J.  Leslie,  Belfast.     Eng.  Pat.  8277,  May  18,  1889.     -Id. 

The  inventor  claims  that  by  the  introduction  of  free  or 
nascent  oxygen  or  ozonised  air  into  the  liquid  during 
distillation  or  into  the  alcoholic  vapour  during  rectification, 
a  spirit  is  obtained  which  is  at  once  mellowed,  and  rapidly 
matm-es,  as  the  fusel  oil  and  other  high  alcohols  are  thus 
converted  into  aromatic  ethers. 

The  following  process  is  recommended ; — 

Barium  dioxide  is  introduced  into  the  pot  together  with 
the  charge,  and  when  the  distillation  is  about  to  commence, 
a  continuous  flow  of  dilute  hydrochloric  acid  is  admitted  by 
a  pipe  reaching  nearly  to  the  bottom  of  the  still. 
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A  siiuiluT  result  may  be  obtained  in  the  "  patent  still " 
by  ooiiliimoiisly  iuliiiittiii<;  into  the  rectifying  column  an 
aciilitied  solution  of  barium  dioxide  or  a  solution  of 
hydrojien  ilioxide  previously  luvpiireil  by  dissolving  barium 
dioxide  in  liydroehloric  aeid  under  pressure. 

'I'lie  <iuaMtity  of  barium  dioxiile  to  bo  used  varies  with 
the  nature  ami  requirements  of  the  spirit  operated  upon  ; 
for  every  UK)  jrallons  of  "  pot  still  spirit  "  to  be  drawn,  from 
51) — ^100  oz.  of  barium  dioxide  treated  with  its  eipiivulent 
of  dilute  liydroehloric  acid  niav  be  taken  as  a  basis. 

—A.  L.  .S. 


Improremeuts    in    Trealing    and   Vlilising    Spent    Hops. 

\\'.    !■".   Snice,    Weston-super-Mare.     Kng.    Pat.    10,056, 

July  2,  1889.  6d. 
A  iioiiizo.sT.iL  Steam  boiler  (Cornish  pattern)  is  erected, 
fanvin<r  a  cylinder  through  it  sloping;  from  front  to  back  at 
au  anj;le  of  about  10'.  Within  this,  and  formini;  its  inner 
lining,  is  a  revolvinj;  wire  drum  (^-ineh  mesh),  and  through 
the  centre  of  this  a  fixed  .Vrchimediau  screw. 

The  cylinder  is  heated  to  about  20U  F.,  cither  by  steam 
injected  into  the  boiler,  or  by  means  of  steam  generated  in 
the  boiler  by  a  furnace  beneath  it.  The  spent  hops  are 
introduced  into  the  upper  end  of  "the  cylinder  by  a  hopper, 
and  the  wire  drum  being  made  to  rotate,  they  pass  con- 
tiiiiiou.sly  along  the  cylinder  to  its  lower  end,  where  they 
arc  ejected  dry,  and  may  be  used  as  a  litter  for  horses  and 
cattle,  for  packing,  and  other  purposes. — A.  L.  S. 


XYIII.-CHEMISTKY  OF  FOODS,  SANITAEY 
CHEMISTKY.  AND  DISINFECTANTS.. 

(^)— CHEMISTRY  OF  FOOD. 

Decomposition  Products    of  Casein.     E.  Drechsel.     Jour, 
prakt.  Chem.  39,  425—429. 

TiiK  author  has  previously  drawn  attention  to  the  fact  that 
strong  acids  and  bases  have  not,  as  is  generally  supposed, 
an  identical  action  on  albumen,  but  that,  although  ammonia 
and  amido-acids  are  always  fonned,  carbonic  anhydride, 
acetic  acid  and  oxalic  acid  are  only  produced  when  baryta 
is  employed,  illasiwctz  and  Habernuiini  found  that  when 
casein  is  heated  with  concentrated  hydrochloric  acid,  in 
presence  of  stannous  chloride,  ammonia  and  several 
crystalline  jiroducts,  namely,  leucine,  tyrosine,  glutamic 
aeid  and  asparaginic  acid  are  obtained,  but  no  other 
crystalline  compotnids  can  be  isolated.  Horbaczewski 
showed  later  that  other  albuminoids  give,  under  the  same 
conditions,  identical  decomposition  products,  and  sometimes 
sulphuretted  hydrogen  as  well ;  f^chiit/.enberger,  by  treating 
various  albuminoids  with  baryta  at  a  high  teniijeniture, 
obtained  the  same  products  and,  in  addition,  amido-acids, 
carbonic  anhydride,  oxalic  acid,  and  acetic  acid. 

The  author  repeated  the  experiments  of  Hlasiwetz  and 
Habermaiin ;  after  boiling  for  three  days  the  amido-acids 
were  separated,  and  on  treating  the  filtrate  with  phospho- 
molybdic  acid,  a  dense  precipitate  was  obtained.  The 
precipitate  was  washed  with  5  per  cent,  sulphiunc  acid, 
decomposed  with  baryta,  the  tiltrate  freed  from  baryta  with 
sulphuric  acid,  and  the  solution  evaporated  with  excess  of 
hydrochloric  acid.  The  residue  was  treated  with  a  little 
water,  dissolved  in  absolute  alcohol,  and  the  solution  mixed 
with  ether,  whereon  a  large  tpiantity  of  an  oily  substance 
was  precipitated,  and  after  a  time  partially  crystallised. 
The  crystals  were  separated,  washed  with  absolute  alcohol, 
in  which  they  arc  only  sparingly  soluble,  and  dried  over 
sulphuric  acid.  This  compound  is  the  hydrochloride  of  a 
strong  base,  and  when  treated  with  silver  carbonate  in 
aqueous  solution  it  yields  an  alkaline  liquid  which,  on 
evaporation,  gives  a  crystalline  residue.  The  platinochloridc 
of  the  base  crjstallises  in  reddish-yellow  prisms  and  has 
the  composition  CjHijKjOj,  H.PtClg  -h  4  HjO.  On  adding 
alcoholic  platinic  chloride  to  the  mother-liquors  from  the 


crystalline  hydrochloride  a  lighter  coloured,  hygroseopio 
pfatinuchloride.  CgHnNjOo,  Hjl'tClj  -h  HjO,  of  another  base 

is  preiipitated. 

The  crudi'  mixture  of  chlorides  is  not  decomposed  by 
concentrated  hydrochloride  acid  at  1 50 ',  but  at  120— lliO^ 
it  is  decomposed  by  baryta  with  liberation  of  carbonic 
anhvdride. — V.  S.  K. 


Influence  of  Saccharine  on  the  Digestion.     A.  Stift. 
Hied.  Centr.  18,  458—460. 

Contrary  to  the  experience  of  Bruylants,  the  author  finds 
that  saccharine  is  not  absorbeil  by  the  blood,  but  that  it  is 
wholly  expelled  from  tin*  system  unchanged. 

In  one  experiment,  the  author  took  saccharine  daily  for 
eight  days  in  doses  of  :!  grms.  per  diem,  when  he  found  that 
it  acted  as  a  slight  puigative,  without  however  affecting 
the  general  health  in  any  other  way. 

Other  experiments  conducted  by  the  author  wei'e  made 
with  a  view  of  ascertaining  the  effect  of  saccharine  on  the 
artificial  digestion  of  albuminous  and  pepsin  substances. 
These  experiments  point  to  the  conclusion  that  a  retardation 
of  the  digestion  of  such  substances  as  meat-fibrin  and  egg- 
albumen  is  experienced  in  the  presence  of  saccharine,  the 
extent  of  such  retardation  depending  on  the  time  and 
(luantity  of  saccharine  present.  Similar  effects  were  notice- 
able in  the  case  of  starch  and  diastase,  the  fermentation 
being  retarded. — J.  W.  L. 


PATENT. 


Improvements  relating  to  Thermometers.    A.  Keddie, Belfast. 
Eug.  Pat.  9200,  June  3,  1889.     61/. 

Thk  invention  consists  in  the  adaptation  of  thermometers 
to  testing  the  temperature  of  mixtures,  either  dry  or  liipiid, 
such  as  bread-stuffs,  in  the  state  of  "  sponge."  The  thermo- 
meter is  fixed  at  the  lower  eiul  of  a  pointed  holder,  and 
is  protected  by  a  zinc  shield  which  gives  ready  access  to, 
and  allows  free  contact  with  the  *'  sponge  "  or  mixture  the 
temperature  of  which  is  desired.  The  thermometer  may  be 
further  protected  by  a  glass  over  the  scale. — E.  S. 


XIX -PAPER,  PASTEBOARD,  Etc. 

Esparto.     Chem.  Trade  J.  1889,  97—98,  115—116   and 
130—131. 

The  use  of  this  raw  material  in  paper  manufacture  continues 
to  be  confined,  for  the  most  part,  to  the  United  Kingdom. 
The  annual  import  exceeds  a  quarter  of  a  million  tons. 

In  the  first  operation  of  dusting  and  picking,  the  raw 
material  sustains  a  loss  of  about  6  per  cent,  in  weight.  The 
fine  dust  from  an  esparto  "  willow "  was  found  to  have 
the  following  composition  : — 

■\Vater 6-i 

Organic  matter Ol'G 

Mineral  mutter 29"2 

The  organic  matter  consisted  chiefly  (90  per  cent.)  of  the 
cuticnlar  waxes  and  resins  j  the  mineral  matter  left  after 
ignition  was  analysed  with  subjoined  results : — 

Silica 66-42 

Calcium  carbonate 19*17 

Magnesium  carbonate 3*7(> 

Alumina iO'Ttl 

Total m-vi 

The  silica  in  this  dust  is  chiefly  adventitious,  i.e.,  due  to 
adherent  sand.  The  silica  of  the  grass  itself  preponderates 
in  the  ash,  the  proportion  of  which  is  about  3  •  5  per  cent,  of 
the  weight  of  the  esparto,  after  cleaning  by  dusting. 

The  percentage  of  cellulose  isolated  by  the  laboratory 
process  \'aries  from  45,  in  the  African  sorts,  to  48  in  the 
Spanish.     The  yield  of  pulp  to  the  paper  maker  is  consider- 
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ably  lower  than  their  "theoretical"  numbers,  viz.,  about 
40  per  cent,  in  the  case  of  the  Spanish  varieties,  and  less 
for  Arzew,  Oran,  and  Tripoli,  in  the  order  named.  The 
higher  proportion  of  caustic  soda  required  for  boiling  the 


coarser  varieties,  prejudicially  affects  the  yield  of  cellulose 
in  correspondence. 

The  subjoined  table  sets  forth  the  chief   laboratory  and 
working  data  of  treatment  of  the  various  kinds  of  esparto : — 


Composition  of  Esparto. 

PerCwt.  of  Grass. 

Lb.  of  60  per  Cent. 
Caustic  Soda  on 

100  11).  uf 

Extractable 

Organic  Matter, 

Variety. 

Fibre  or 
Cellulose. 

Water  and  Ash.     orl^Sater. 

Extractable 
Organic  Matter. 

Caustic  Soda, 

60  per  Cent,  used 

in  Digesting. 

Spanish 

Oran 

Tripoli 

Per  Cent, 
48-6 

41-1 

40-3 

Per  Cent. 
12-6 

14-6 

161 

Per  Cent. 
38-8 

41-3 

43-6 

43-43 
46-30 
IS  83 

13-5 
16- 6 
•20-0 

31-07 
35-67 
40-f5 

To  remove  a  given  qnantitj-  of  the  extractable  organic 
matter,  15  per  cent,  niiue  soda  is  required  for  Oran,  and 
32  ]ier  cent,  more  for  Tripoli,  than  for  the  Spanish  varieties. 
The  increased  quantity  is  partly  accounted  for  by  the 
increased  volume  of  lye  necessary  to  co\er  the  coarser 
kinds ;  this  again  will  depend  upon  the  construction  of  the 
boilers.  The  points  requiring  special  study  with  the  view 
to  the  most  economical  adjustment  of  the  conditions  of  the 
digestion  are :  (1)  concentration  of  lye ;  (2)  quantity  of  lye, 
i.e.,  proportion  to  grass  ;  (3)  steam  pressure,  i.e,  tempera- 
ture of  digestion  ;  (4)  duration.  From  the  general  discussion 
of  these  contained  in  the  paper,  valuable  information  should 
be  obtained  in  regard  to  the  solution  of  the  problem  in 
particular  cases. —  C.  F.  C. 


The  Utilisation  of  Fibrous  Peat  for  the  Manufacture  of 
Brown  Paper,  Wrappers,  and  Millboards.  3.  A.  Loudon. 
(Paper  read  before  the  Mechanical  Science  Section,  Urit. 
Assoc.,  Newcastle  Meeting,  1889.) 

Thk  author  stated  that  there  were  3,000,000  acres  of  bog 
land  in  Ireland,  in  a  great  part  of  which  the  necessary 
fibrous  variety  of  peat  could  be  found,  and  jiointed  out  the 
benefits  which  would  accrue  from  its  utilisation.  The 
machine  used  for  treating  the  material  was  a  "  Willow," 
or  "  Devil,"  having  a  drum  3  ft.  in  diameter  and  12  in.  on 
the  face.  The  drum  was  covered  with  a  concave  casing. 
Both  drum  and  casing  had  cone-shaped  teeth,  this  shape 
preventing  the  fibre  from  adhering  to  the  teeth,  but  the 
latter  could  be  adjusted  to  produce  fibre  of  any  degree  of 
fineness.  The  fibre  could  be  treated  in  either  a  wet  or  dry 
state.  The  author  further  stated  that  paper  made  from 
peat  fibre  was  stronger  than  that  in  which  wood-pulp  was 
used.  White  papers  on  the  other  hand  could  not  be  prepared 
from  peat  fibre.  So  far  five  mills  were  working  on  peat  fibre. 


PATENTS. 


A  New  and  Improved  Blowing-out  and  Washing  Process 
in  Making  Paper  Pulp  from  Esparto,  Strair,  and  other 
similar  Vegetable  Substances.  C.  F.  Dahl,  London. 
Eng.  Pat.  11,150,  August  1,  1888.     6(1 

According  to  this  invention  esparto,  straw  or  other  fibrous 
materials  is  boiled  under  a  pressure  of  45  lb.  per  square 
inch.  When  the  boiling  is  completed  the  contents  of  the 
boiler  is  forced  under  pressure  into  a  cylindrical  vessel 
furnished  with  safety-valves  loaded  to  8  lb.  This  causes 
the  material  to  be  broken  up  into  the  state  of  pulp.  Water 
is  forced  into  this  second  vessel  for  the  purpose  of  washing 
the  pulp. — E.  J.  B. 

An  Improred  Method  of  Producing  Pure  Cellulose.  H. 
and  C.  Bache-Wiig  and  V.  B.  Drewsen,  Bohu,  Norway. 
Eng.  Pat.  11,-158,  August  8,  1888.     id. 

The  inventors  treat  crude  cellulose  from  wood,  straw, 
esparto,  &c.  with  a  solution  of  a  permanganate  acidified 
with  sulphuric  acid.  The  precipitated  manganese  dioxide 
is  removed  with  sulphurous  acid,  sodium  thiosulphate  or 
oxalic  acid.  The  process  may  in  certain  cases  be  preceded 
by  a  treatment  with  bleaching  powder  solution. — E.  J.  B. 


Improoed  Method  of  Destroi/ing  the  N'orious  Fumes  or 
Gases  arising  fromVhemical  Manufactures  or  Processes. 
A.  N.  Bertram,  Milngavie.  Eng.  Pat.  11,841,  August  16, 
1888.     6d. 

The  gases  (especially  those  arising  from  the  recovery  of 
soda  from  paper-mill  lyis)  are  drawn  into  an  air-tight 
brick  chamber  by  a  rotary  fan,  upon  the  blades  and  boss 
of  which  impinge  jets  of  water.  They  next  pass  over  one 
baffle  wall  and  under  another,  encountering  at  each  wall 
further  jets  of  water.  Water  is  also  allowed  to  stand  upon 
the  floor  to  a  depth  of  say  12  in. — A.  R.  I). 


Improvements  in  Apparatus  for  Straining  Paper  Pulp  and 
the  like.  W.  Hall,  Darwen.  Eng.  Pat.  12,502,  August  30, 
1888.     6rf. 

The  patent  strainer  consists  of  two  boxes,  one  of  which 
works  inside  the  other.  The  moveable  box  is  furnished 
with  strainer  plates,  and  is  raised  and  lowered  by  a  cam 
placed  on  a  revolving  shaft  underneath.— E.  J.  B. 


An  Improved  Method  of  and  Means  for  Protecting  Appa- 
ratus used  in  the  Manufacture  of  Sulphite  Cellulose. 
F.  Salomon,  Berlin,  and  H.  Briingger,  Cunnersdorf, 
Germany.     Eng.  Pat.  13,396,  September  17,  1888. 

The  improved  method  consists  in  exposing  the  iron  boiler 
plates  while  heated  to  the  action  of  a  solution  of  calcium 
bisulphite. 

The  latter  "  boils  where  it  is  in  contact  with  the  hot  walls, 
and  is  thereby  partly  decomposed,  the  result  being  the  depo- 
sition of  a  firm,  dense,  permanent  crust  of  about  1^  to  2  mm. 
in  thickness.  This  crust  is  composed  nuiinly  of  gypsum 
(formed  by  the  oxidation  of  calcium  sulphite)  and  calcium 
monosulphite,  and  is  so  dense  that  it  protects  the  underlying 
surface  from  the  destructive  action  of  the  lye." — E.  J.  B. 


XX.-FINE  CHEMICALS.  ALKALOIDS, 
ESSENCES  AND  EXTEACTS. 

The  Mandragora  Alkaloids.     F.  B.  Ahrens,  Annalen,  251, 
312—316. 

This  paper  describes  two  alkaloids  which  have  been  obtained 
from  the  mandragora  root  possessing  physiological  properties 
very  similar  to  those  of  atropin,  and  presunuibly  closely 
related  to  it  in  their  chemical  constitution.  The  roots  were 
powdered,  macerated  eight  days  \\ith  alcohol,  and  pressed. 
The  alcohol  was  distilled  off  from  the  filtrate,  the  residue 
extracted  with  very  dilute  acid,  and  this  solution,  after 
neutralisation  with  potassium  carbonate,  extracted  with 
ether.  On  distilling  off  the  ether,  the  alkaloid  remained  as 
a  slightly  coloured  brittle  gum,  after  standing  over  sulphuric 
acid.  It  melts  at  77° — 79°,  becomes  moist  on  exposure  to 
air,  and  its  ethereal  solution  reacts  alkaline.     The  sulphate 
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cry.stnllisfs  iu  smidl  white  deliquescent  plates,  and  a  solution 
iiitrodui-i'd  into  the  eye  euuseil  iin  eiil«r<ri"nu'iit  of  tlir  puiiil. 
Tlio  immi'  ManJrayoiin  is  |iio|><)si'(l  for  this  alkaloid,  which 
was  fiuIluT  chaructciisi'il  hv  the  followiii);  sails: — Tlie  •;iil<l 
chloricU- ihmhle  salt,  C'ljUaNOa.  IICIAuC'lj  molts  at  !.-i;t^— 
l.')j",  ami  iT\ stallisfs  in  shinin;;  plates  from  water,  ill  wliieh 
it  is  spariii;.'ly  soluble  in  the  eolil.  The  ehloro-phitiiiate 
crystallises  in  snmll  nodules,  and  melts  at  19-4' — l'JB°.  The 
mercuric  chloride  double  salt  melts  at  160' — 1G1°,  and 
crystallises  from  water  in  white  nt-edles.  Maudraj;orin  is 
not  converted  int<»  atropiu  by  the  action  of  alkalis.  A  second 
alkaloid  was  obtained  from  the  mandr.i^iira  root  after  ex- 
tniclion  with  alcohol,  as  ileseribed  above,  by  extractin;;  the 
residue  with  water  eontainin;;  hydrochloric  acid.  This  solution 
was  cvaponiteil.  supersaturated  with  potassium  carbomite, 
and  extracted  with  ether,  which  when  distilled  off  Kit  an 
oilv  residue.  The  suljihatc  was  not  obtained  in  a  crystalline 
form,  but  its  solution  caused  an  enlarj;enient  of  the  pu])il. 
The  platinum  chloride  double  salt  is  a  yellow  crystalline 
precipitate  melting  ut  179^ — 181°.  The  j;old  salt  melts  at 
147° — 153^,  and  crystallises  in  yellow  jdates  or  needles,  and 
the  mercuric  chloride  double  salt  crystallises  in  transparent 
feather-like  needles,  which  become  white  and  opaipie  when 
dried  on  the  water-hath.  The  ijuantily  obtainecl  of  this 
alkaloid  was  too  small  to  allow  of  its  composition  being 
determined,  but  it  is  assumed  to  be  isomeric  with  the  atropa 
alkaloids.  The  following  table  gives  the  properties  of  the 
double  suits  of  the  isomeric  alkaloids  C'ljlIojNOa. 


Gold 

Chloride 

Double  Salt. 


Platinum 

Chloride 

Double  Salt. 


Mercuric 

Chloride 

Double  Salt. 


Oil  (miilually 

cr.vstallisinK. 

MeitiuK  point 

13o°-137°. 

Yellow 
Kumiuy 
precipitate. 
Monoclinic 
crystals  by 
evaporutiug 
the  solution. 

Gummy 

precipitate. 

nyoscyamin .... 

ShininK 

irrepilar 

plates. 

MeltiuK  point 

1G0'(U12°). 

Triclinic 

crystals  by 

evaporating? 

the  solution. 

Melting  point 

207'— 210°. 

Oil  solidifying 
to  plates. 

Hjroscin 

Flat  .vellow 
sliininff  prisms. 
Meltintc  point 

Small 

Qctahedra 

soluble  in 

ether  alcohol. 

Amorphous  or 
oily. 

Mandragorin.... 

Shining 

yellow  plates. 

MeltinK  point 

153°— 155°. 

Slightly 

soluble 

nodules. 

Melting  point 

IW— 19ti°. 

Slightly 

soluble  needles 

Melting  point 

160°— 161°. 

(f)    

Vlatcs  or 

needles. 

Melting  point 

147°— 153°. 

Bright  yellow 

crystalline 

powder. 

Melting  point 

197°— 181°. 

Transparent, 
flat  foathcr- 
like  needles. 

-T.  A.  L. 


gives  off  an  odour  like  that  of  coumarin.  Its  solubility  iu 
water  is  so  small  that  one  litre  dis.solved  only  ()•  l:!;(  grm. 
herniarin,  whence  the  authors  observe  that  the  active  pro 
perties  of  the  aipieous  infusion  of  the  plant  cannot  be  iluo  to 
this  substance,  but  nnire  probably  to  the  glucoside  which  is 
present  in  the  acpieous  extract.  Ihrniarln  ilissolves  in  con- 
centrated suli)hnrie  acid  with  a  bhiish-violet  tluorescence  and 
i]i  canstic  potash  solution  without  tluorescence  from  which 
it  is  precipitated  unchanged  on  acidifying.  One  kilo,  of  the 
plant  yielded  about  2  grms.  of  pure  herniarin. — G.  H.  1!. 


On  the  Constituents  of  Herniaria.    L.  Barth  and  G.  llerzig. 
Monatsh.  Chem.  10,  IGl— 173. 

Herniaria  glabra  and  Ilfruiaria  hirsnta  are  herbaceous 
plants  belonging  to  the  family  of  the  (^ari/dphyliacav,  which 
have  l<»ng  been  used  as  a  popular  remedy  for  ruptures,  and 
have  been  include<l  in  the  last  edition  of  the  .Austrian  jdiar- 
macopteia.  The  authors  have  experimented  with  a  carefully 
selected  quantity  of  Hfrniaria  hirsnta  with  the  result  th.at 
the  alcoholic  extract  contained  various  extractive  nnitters 
matters  and  herniarin,  which  is  the  methylic  ether  of  umhel- 
liferone,  and  a  glucoside  whicli  in  character  and  toxic  action 
resembles  sajMinin,  but  with  the  difference  that  a  s])litting 
up  by  means  of  hydrochloric  acid  separates  sugar  and  a 
substance  containing  one  atom  more  of  oxygen  than  sapo- 
penin  and  hence  named  oxysapogeuin,  ('nIlvjO^.  Herniarin 
forms  a  white  crystalline  powder  easily  si)iuble  in  alcohol 
and  ether.  It  has  the  foriimla  C',|,1I,(J3,  and  melts  at  117" — 
118°  C.     When  shaken  with  water  or  heated  to  100°  C.  it 


On   Caffeine.     K.  Leipen.     Monatsh.  Chem.  10,  18-1—189. 

This  jiaper  treats  chietly  of  the  nature  of  the  actlim  of  ozone 
on  caffeine.  The  products  of  the  reaction  wci'c  aniinonia, 
nu'thylamlne,  carbonic  acid,  and  dimethylparabanic  acid,  thi' 
decomposition  being  iu  all  respects  similar  to  that  effected 
by  polassiuni  chromate  and  sulphuric  acid.  Thcobnunine 
treated  in  a  similar  maniu'r  remained  for  the  most  part 
unchanged  by  the  ozone.  In  the  course  of  this  research  the 
author  had  occasion  to  notice  the  exceptional  stability  of 
the  oxalate  of  caffeine,  which  underwent  repeated  crystallisa- 
tion from  aqueous  solution  without  decomposition,  differing 
essentially  in  this  resiiect  from  other  salts  of  caffeine  with 
inorganic  and  fatty  acids. — G.  II.  B. 


On  till'    Ctinsfilntiun  nf  the  Cinchona  Alkaloidn.     7,.  II. 
Skraup  and  J.  Wiirstl.     Monatsh.  Chem.  10,  220 — 230. 

A  cOMi'Aiusox  of  the  oxidation  products  of  cinchonine, 
quinine,  cinclumidine,  and  quinidine  shows  that  in  the  first 
stage  two  different  quinoline  derivatives,  cinchonic  acid  and 
qninic  acid,  are  produced,  but  a  further  stage  of  oxidation 
yields  the  same  two  products  from  all  four,  namely,  cin- 
clioloipon,  ('gII,.NOo,  and  einchololponic  acid,  C^Hi^NO^. 
The  authors  now  tind  that  these  products  are  yielded  also 
by  cinchonicine  and  quinicine.  A  part  of  the  paper  is 
devoted  to  a  discussion  of  the  relations  between  the  cinchona 
alkaloids,  but  the  matter  is  unsuitable  for  abstraction. 

— G.  H.  B. 


On  Acid  Salts  of  Mercury  and  the  Halogens.    G.  Neuuuvnn. 
Monatsh.  Chem.  10,  236—241. 

The  compounds  here  described  are  prepared  by  saturating 
the  halogen  acid  with  the  mercury  halogen  salt  at  the 
ordinary  temperature,  and  exposing  the  solution  to  a  tempe- 
rature of  0°  C,  or  below,  in  an  exsiccator  over  sulphuric 
acid  and  quicklime.  The  crystals  thus  obtained  will  decom- 
pose at  a  slight  elevation  of  temperature  or  in  presence  of 
moisture.  Compounds  of  the  following  formula;  were  obtained 
in  crystals  :—HgCU,  HCl ;  HgHr.,,  IlBr;  Hgl„,  HI.  At  a 
temperature  of  —  12°  C.  the  crystals  contained  a  further 
molecule  of  acid,  for  example,  HgCU,  2  HCI. — G.  H.  B. 


Cumphonitrophenol.     V.  Cazeneu\  e.     Bull.  See.  Chim.  [3] 
1,417—425. 

Camphonilrophcnol — 

C.NO., 


II         '  +  H./. 
C(OH) 


isomeric  with  nitrocamphor — 

/OH.  NO, 
CsH„<  I 

\co 

is  obtained  when  o-nitrocamphor  is  boiled  for  half  an  Iiour 
with  10  times  its  weight  of  jau'c  concentrated  hydrochloric 
acid,  hut  about  10  per  cent,  of  the  camphor  is  converted 
into  an  insoluble  compound.  The  solution  is  diluted  with 
three  times  its  volume  of  water,  agitated  with  animal 
charcoal,  filtered,  evaporated  to  dryness,  and  the  residue 
recrystallised  from  boiling  watcT.  It  loses  its  water  at  30°, 
volatilises  slowly  at  lotr,  is  soluble  in  water,  alcohol,  ether, 
chloroform,  and  benzene,  ami  dissolves  in  boiling  water  in 
all  proportions  ;  it  softens  at  60°  and  melts  at  70",  but  the 
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anhj'drous  crystals  melt  at  220°  with  partial  decomposition. 
Its  specific  rotatory  power  in  1  ■  8  per  cent,  absolute  alcoholic 
or  benzene  solution  is  a^  =  +  10°.  It  reddens  litmus,  gives 
a  reddish  colouration  with  ferric  chloride  solution,  decom- 
poses carbonates,  and  yields  an  acetyl  derivative — 


/C.NO., 

!8Hh<    II 

^CCCoHsG 


and  an  ethyl  ether.  Mlien  boiled  with  concentrated  potash 
or  when  treated  with  sodium  amalgam  in  the  cold  it  takes 
up  one  molecule  of  water,  and  is  converted  into  the 
compound — 

/CH.NO, 
CsH„<  I 

Camphonitrophenol  as  an  Antiseptic. — The  author  studied 
the  antiseptic  action  of  camphonitrophenol  on  bacillus 
anthvacis  and  staphylococcus  pyyogenes  anreits,  and  found 
that  20  centigrammes  are  required  to  sterilise  15  cc.  of  aqueous 
salt-beef  extract ;  it  is  only  poisonous  to  higher  animals 
when  administered  in  large  doses. 

The  camphouitrophenates  are  isomeric  with  the  nitro- 
camphrates,  but,  imlike  the  latter,  they  are  dextro-rotatory. 
The  potassium,  sodium,  ammonium,  copper,  lead,  zinc,  iron, 
and  barium  salts  are  soluble  in  water,  but  the  silver  and 
mercury  salts  are  onh'  sparing!}'  soluble,  and  the  calcium 
salt  is  insoluble  ;  the  salts  of  quinine  and  cinchonine  are 
also  insoluble  in  water,  but  many  alkaloids,  morphine,  for 
example,  give  soluble  salts.     The  sodium  salt — 

Ci(,H,4NaO.NO,,  +  2  H,0, 

prepared  by  boiling  camphonitrophenol  with  excess  of 
sodium  carbonate,  crystallises  in  needles,  loses  its  water  at 
100°,  and  is  readily  soluble  in  alcohol.  The  calcium  salt, 
(C,(|HnO .  'SO2)J0ii,  can  be  prepared  by  precipitating  aqueous 
solutions  with  lime  water.  The  ammonium  salt  crystallises 
in  colourless  needles  and  sublimes  at  about  150°  with  slight 
decomposition. — F.  S.  K. 


On  some  Bases  found  in  the  Shoots  of  Solanum  Tuberosum. 
R.  Firbas.     Monatsh.  Chem.  10,  541—560. 

Fresh  potato  shoots  were  macerated  and  extracted  with 
water  containing  2  per  cent,  of  acetic  acid  ;  the  filtrate  was 
rendered  alkaline  with  ammonia,  and  the  precipitate  which 
collected  dried,  extracted  with  85  per  cent,  alcohol,  and 
filtered  hot.  A  small  quantity  of  ammonia  being  now  added 
until  just  turbid,  the  solution  on  cooling  deposited  crystals 
and  an  amorphous  body,  the  former  solanine,  the  latter 
called  by  the  author  solaneine.  These  were  further  purified 
by  frequent  recrystalhsation  from  alcohol.  Both  bodies  are 
glucosides.  Solanine  melts  at  244°,  dissolves  readily  in 
dilute  hydrochloric  acid  and  85  per  cent,  alcohol.  Its  com- 
position is  represented  by  the  formula  CjjHgjNOig  +  4i  aq. 
Solaneine  melts  at  208°,  it  is  more  soluble  in  alcohol  than 
solanin.  It  was  not  obtained  in  the  crystalline  form.  The 
formula  adduced  from  various  analyses  is  CsnHgjNO^  4  Hot). 
Both  solauine  aud  solaneine  are,  however,  split  up  into 
the  same  substances  by  heating  with  dilute  hydrochloric 
acid,  viz.,  a  sugar  and  solanidine  hydrochloride.  The  sugar 
differs  from  dextrose  in  its  action  on  polarised  light,  but 
its  percentage  composition  is  the  same.  The  glucosazone 
prepared  from  it  also  resembles  the  corresponding  dextrose 
compound.  Heated  with  nitric  acid  neither  mucic  nor 
saccharic  acid  could  be  detected.  The  other  product  of  the 
decomposition  of  the  two  bases  is  a  crj'stalline  colourless 
powder.  Its  formula  is  C^qHjiNOo  4  HCl.  On  treating  its 
dilute  alcoholic  solution  with  potash,  crj-stals  of  the  free 
base  solanidine  were  obtained,  melting  at  191°.  The 
sulphate  crystallises  in  colourless  leaflets.  A  diacetyl- 
derivative  was  also  prepared,  melting  at  203°. — A.  R. 


Betel   Oil.     J.  Bertram  and  E.  Gildemeister.      J.   Prakt. 
Chem.  39,  349—355. 

The  leaves  of  Piper  betle  (L)  from  Southern  China  and 
Malay  Archipelago  yield  an  ethereal  oil,  betel  oil,  from 
which,  using  fresh  leaves,  Eykman  (Chem.  Zeit.  1888,  81) 
obtained  a  liquid  phenol,  "  chavicol  " — 

C„H^(C3H5)OH(C3H5  :  OH  =  1 :  4) 
a  parahydroxyallylbenzene. 

The  authors,  working  on  the  dried  leaves,  found  an 
entirely  different  phenol.  The  oil  (of  which  -5  per  cent, 
was  obtained  from  the  leaves)  had  a  specific  gravity  of  1  •  024 
at  15°  C,  and  yielded  70 — 75  per  cent,  of  a  phenol  ex- 
tracted by  agitation  with  alkali  aud  subsequently  set  free 
with  acid. 

The  phenol  distilled  in  vacuum  yielded  Betelphenol, 
CioHijOj,  boiling  point  254°— 255°,  sp.  gr.  1-067  at  15°. 
Pure  Betelphenol  is  an  oily,  colourless,  highly-refractive 
liquid,  with  strong  and  persistent  odour,  and  differing 
entirely  from  eugenol.  Both  give  a  green  colour  in 
alcoholic  solution  with  fenic  cliloride,  Betelphenol  giving 
the  deeper  tint.  The  percentage  composition  is  the  same,  but 
eugenol  has  sp.  gr.  1'072  at  15°,  and  boils  at  250° — 251°. 

The  authors  prepared  the  acetyl-derivative,  boiling  at 
275° — 277°  and  setting  at  -20°,  remelting  at  —5°,  the 
corresponding  eugenol  derivative  boils  at  270°  and  melts  at 
30°— 31°. 

The  Benzoyl-derivative  crystallises  in  thin  plates'  melting 
at  49° — 50",  the  eugenol  benzoate  when  pure  melts  only  at 
69°— 70°. 

Acetylisooanillic  acid,  C'ogHijOs,  crj'stallising  in  slender 
needles  or  scales,  soluble  in  water,  melting  at  250°,  obtained 
by  oxidation  of  the  acetyl  derivative  with  potassium  per- 
manganate. It  is  isomeric  with  the  analogous  acetylvanillic 
acid  prepared  in  same  way  from  eugenol.  Thus  the  formula 
for  Betelphenol  will  be — 

C3H5 .  CeH3(OCH3) .  OH  [C3H5  :  OH  :  OCH3  =  1:3:4] 
eugenol  being — 

C3Hs.C„H3(OCH3).Ofl  [C3H5  :  OCH3  :  OH  =  1:3:4] 

Methyl  ether  of  betelphenol.  This  was  prepared  and  found 
to  be  identical  with  the  coiTesponding  derivative  of  eugenol 
and  boiling  at  247°  to  248°.  This  confinns  the  correctness 
of  the  above  formula.  The  methyl  ether  was  also  oxidised, 
and  a  crystalline  salt  obtained  corresponding  with  that  from 
eugenol  methyl  ether. 

The  second  portion  of  the  betel  oil  unaffected  by  agita- 
tion with  alkali  was  fractionated,  distilling  mostly  between 
250° — 270°.  This  fraction  was  clear  yellow,  with  a  very 
pleasant  odour  of  tea  ;  on  being  mixed  with  double  its  volume 
of  ether,  and  treated  with  hydrochloric  acid  and  cooled  in 
a  freezing  mixture,  needle-shaped  cr3'stals  slowly  separated, 
melting  at  117° — 118°.  A  sesqui-terpene  dihydrochloride, 
C15H04  2  HCl,  of  the  same  melting  point  has  been  obtained 
from  a  similar  fraction  of  the  oils  of  cubebs,  savin,  patchouli, 
and  others. — D.  A.  S. 


On  Carrol  and  Carracrol  Sulphonic  Acid.     A.  Glaus  and 
W.  Fahrion.     J.  Prakt.  Chem.  39,  256—266. 

Equal  parts  c;vrvol  and  strong  sulphuric  acid  1'84  are 
gently  mixed,  vigorous  action  takes  place,  the  pungent  odour 
of  carvacrol  being  evolved.  By  subsequent  treatment  the 
authors  prepare  an  acid  which  they  find  to  be  identical  with 
that  from  carvacrol,  viz.,  Caroacrolpara-sulphonic  acid — 

CioHhSO,  +  2  HoO  or  C6H„(C3H;)(CH3)(S03H).OH 
[OH:  CH3:S03H:C3H7-  1:2:4:5]. 

It  crystallises  readily  in  large  tables  or  flattened  monoclinic 
prisms,  easily  soluble  in  water  and  alcohol,  and  soluble  also 
in  ether,  melting  at  65° — 69°  (uneorr.)  By  further  heating 
it  is  decomposed,  giving  off  the  odour  of  carvacrol.  The 
authors  describe  the  potassium,  sodium,  calcium,  barium,  and 
lead  salts.  The  chloride  is  a  viscid  reddish-brown  oil 
entirely  uncrystallisable.  The  amide  is  insoluble  in  ether 
and  benzene.  On  oxidation  thymoquinone  is  obtained, 
pointing  to  the  para-position  of  the  sulphonic  group  to  the 
hydroxy!. 
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Acetj/lcarvacrol  in  a  thick  pale-yellow  oil  of  not  unpleiisaiit 
odour. 

The  romiuiider  of  the  piipcr  is  devoted  to  cou-sideratiou  of 
the  constitution  of  carvol  which  shows  the  inopiTliis  of  ii 
ki'tone. — U.  .\.  S. 


IWTENTS. 

Improeemenls  in  the  Mdiiii/uctiire  of  Ivdine  luj  Electro- 
li/.iis.  T.  I'arkiT  ami  A.  K.  Kobinsoii,  W'olviiliamiiton. 
Kng.  Pat.  11,-1"9,  Aufiust  9,  1888.      Ul. 

Ki.KiTKoi.vsis  is  carric<l  on  in  a  vossi'l  ilivi(It<l  into  two  by 
a  porous  partition.  In  one  conipartnunt  is  an  iron  or  other 
suitable  oathiMli',  innuersiil  in  a  solution  of  a  (preferably) 
euustio  alkali.  In  the  other  is  a  platinum  or  other  inoxidis- 
able  anode  immersed  in  an  aeid  solution  of  an  iodide,  prefer- 
ably that  of  siulium  ov  potassium.  The  iodide  solution  niav 
be  aeiditied  by  liydroeldorie  or  sulphuric  acid  ;  or  a  soluble 
sulphate,  such  as  that  of  nnii;nesiuui,  sodium,  or  potassium 
nuiy  be  nse<l,  such  sulphate  being  decomposed  simultaneously 
with  the  iiMlide,  and  liberatini;  the  necessary  acid.  The 
reactions,  which  also  indicate  the  proportions  to  be  used,  are 
given  as  follows  : — 

10  Kl  +  5  HoSO^  =  5  K„SO^  +  10  III. 
Also  2  KR)3  +  H..sb<     =  K;SO.,     +    2  HIO3. 
Then  2  lIlOj  +  lOHI     =  6  H„0    +12  1. 

The  solutions  shoidd  be  moderately  concentrated.  The 
iodine  w  Inch  collects  at  the  positive  plate  is  removed,  washed, 
aiul  then  dried  in  a  current  of  warm  air. — K.  T. 


Impibcement.s  in  the  Manufacture  of  Salols and  Analoyuus 
Ethers.  C.  Kolbe,  Kadbeul,  Germany.  Eng.  Pat.  13, 1 69, 
September  12,  1888. 

Tins  is  an  improvement  on  M.  von  Nencki,  Eng.  Pat.  8018 
of  1886  (this  .Journal,  1886,  577,  and  1887,  561),  referring 
to  the  numufacture  of  salols,  by  treating  phenols  and  salicylic 
acid  with  dehydrating  agents.  In  tlie  present  invention 
salicylic  acid  is  replaced  by  the  hoinologues,  cresotinic  acids, 
and  the  isomeric  compoiuuls  of  ;)-hydroxybenzoic  acid,  or 
/j-niethoxybenzoic  acid,  or  ^j-ethoxybenzoic  acid. 

In  place  of  phenol  or  naphthol,  cresol,  thio)>henol,  and 
resorcinol  mououiethyl  ether,  CjH4(OCH3).OH,  may  be 
employed. 

Twentv-four  new  compounds  are  thus  obtained,  as  for 
instance  o-cresol  salicylate,  C,jH/C().0('„H4.CH3)OH. 

The  compounds  produced  according  to  this  invention  are 
intendeil  for  use  as  medicaments  anil  for  the  production  of 
colouring  nnUters. — U.  .1.  S. 


XXI.-PHOTOGRAPHIC  MATERIALS  AND 
PEOCESSES. 

Certain  Oryanic  Reduciny  Agents  as  Developers.      .1.  II. 

Stebbings.  Meeting  Soc.  of  Amateur  Phot.  New  Vork. 
Resorcinol. — The  author  has  experimented  with  this  sub- 
stance, using  carbonate  of  soda  and  carbonate  of  potassium, 
without,  however,  obtaining  any  satisfactory  results.  H.  Toth 
and  Kder  (Phot.  Conesp.  17,' 191),  however,  state  that  in 
an  amnioniacal  or  caustic  soda  solution  it  reduces  gelatino- 
Iiromide  plates  very  well,  although  somewhat  slower  than 
pyrogallol. 

Amido-$-yaphlhol-a-.Sulphonic  Aeid. — This  compound 
is  slightly  soluble  in  boiling  water,  but  a  trifle  more  so  in 
an  aqueous  solution  of  acetate  of  soda,  from  which,  on 
cooling,  it  crystallises  out  again.  .Vlkalis  and  alkaline 
earths  dissolve  it  very  readily,  and  the  solutions  thus 
obtained,  when  left  exposed  to  the  air,  rapidly  turn  orange- 


brown.  Oxidation  products  colour  cither  the  neutral  or 
alkaline  solutions  of  this  acid  yellow  to  brown.  The  most 
peculiar  feature  of  this  salt,  as  well  as  of  those  that  are  yet 
to  be  described,  is  tliat  of  the  reduction  of  silver  salts  cither 
in  acid  or  alkaliiu'  solutions  to  extremely  lincly-dividcd 
metallic  siher.  Tills  pccidiarity  would,  iu  the  author's 
opinion,  make  the  new  coniiiound  an  extremely  valuable 
one  for  use  in  developers. 

Amido-$-yaphthot-$-Sulphunic  Acid. — This  compound 
is  isomeric  with  the  foregoing  one,  ami  may  be  obtained  by 
reducing  the  orange  dycstuiV  produced  by  eomljining  diazo- 
beuzcne  chloride  with  Ssehiiffcr's  /3-naphthol-/8-suliihonic  acid. 
It  is  obtained  in  snuill  white  crystals.  In  small  ([uantities  it 
may  be  dissolved  in  boiling  water,  without  decomposition  ; 
and  if  the  solution  thus  obtained  be  rapidly  cooled  down  with 
ice,  the  amido-acid  crystallises  out  unaltered  in  little  snow- 
white  needles.  liy  slow  cooling  of  the  a<iueous  solution 
it  is  decomposed,  gradually  turning  brown.  In  alkaline 
solutions  it  behaves  similarly  to  alkaline  pyrogallol.  It 
likewise  reduces  silver  salts  to  metallic  silver. 

Pyrvcatechin  (catechol),  the  third  isomer  of  hydrocjuinone 
(ipiinol),  is  said  to  work  very  well.  This  substance  crystal- 
lises in  rectangular  prisms  belonging  to  the  orthorhombie 
system.  Edcr  and  H.  Tdth,  in  their  experiments,  used  a 
5  per  cent,  catechol  solution,  to  which  they  added  two  or 
tliree  drops  of  annuouia  for  every  20  cc. 

Phloroylueol,  Cjll.XOll)^,  an  isomeride  of  pyrogallol,  has 
also  been  tried  by  Eder,  who  states  that  even  in  a  strong 
amnioniacal  solution  it  works  very  poorly,  as  the  reducing 
action  is  very  slight.  Perhaps  in  a  caustic  soda  solution  it 
might  work  better.  This  substance  is  best  prepared  by 
fusing  resorcinol  with  caustic  soda.  It  crystallises  in  hard 
rhombic  prisms,  ha\ing  a  very  sweet  taste. 

8omc  time  ago  the  author  made  a  few  tests  mth  phenyl- 
hydrazine  hydrochloride,  and  found  that  this  substance  in 
a  caustic  soda  solution  reduces  chloride  of  silver  very  easily. 
He  did  not  extend  these  experiments  to  bromide  of  silver, 
but  has  no  doubt  that  it  will  reduce  this  too. 

This  compound  may  be  prepared  by  reducing  diazo- 
benzene  chloride  with  tin  and  hydrochloric  acid.  It  crys- 
tallises in  little  pearly  plates,  which  are  quite  soluble  iu 
water,  and  altogether  it  is  a  very  remarkiiblc  compound. 

In  Ber.  21,  34G8,  is  an  article  by  O.  N.  Witt,  entitled, 
"Reduction  Products  from  the  Azo-colouriiiy  Matters  of 
the  T'iaphthalene  Series."  This  article  describes  a  number 
of  conijiounrls,  which  it  would  appear  arc  likely  to  prove 
useful  in  photography,  though  the  author  has  not  heard  of 
their  being  used,  or  even  experimented  with,  for  this  purpose. 
(This  .lournal,  1889,  276.) 

No  doubt  good  results  might  be  obtained,  moreover,  from 
parapheiiylenediamino,  which  may  be  obtained  by  reducing 
parauitracetanilide  with  tin  and  hydrochloric  acid;  and 
from  dimethyl-para-phcnylenediamine,  which  may  be  ob- 
tained by  reducing  nitroso-dimethyl  aniline  with  zinc  dust. 
Both  corapoimds,  especially  the  latter,  absorb  oxygen  from 
the  air,  and  for  this  reason  they  might  make  good  reducing 
agents. 


XXII.-EXPLOSIVES,  MATCHES,  Etc. 

Novelties  in  the  E.rplosives  Industry.    O.  Guttman.    Dingl. 

Polyt.  J.  273,  62—69. 
A.N  improved  pattern  of  Lauer's  friction  tube  is  shown  in 
Fig.  1.  Each  tube  is  tested  with  a  strain  equal  to  8 — 10 
kilos,  before  leaving  the  works.  They  are  now  being  largely 
ami  successfully  employed  in  the  place  of  electric  detonators. 
Figs.  2 — 3  represent  Roth's  safety  fuse  igin'ter.  The  fuse 
is  surrounile<l  either  bj'  a  metallic  case  or  wire  gauze.  The 
igniting  comiiosition  in  the  globular  form  is  fired  either  by 
means  of  a  needle  or  by  a  drop  of  sulphuric  acid,  or  by 
nu-ans  of  a  friction  rod. 
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Bickford  and  Co.'s  safety  fuse  igniter  is  similar  to  Roth's, 
the  ignition  of  the  fuse  being  brought  about  by  the  breaking 
of  a  glass  ball  containing  sulphuric  acid. 

In  Zschokke's  pneumatic  igniter  the  needle,  which  is  kept 
in  position  by  means  of  a  spring,  is  driven  into  the  friction 
composition  liy  air  pressure. 

As  regards"  Zschokke's  chemical  igniter,  a  drop  of  sul- 
phuric acid  contained  in  a  U-tube  is  blov.'n  into  the  chamber 
containing  the  friction  composition. 

Two  explosions  of  blasting  gelatin  occurred  in  the  maga- 
zines at  Aden  within  a  few  weeks  of  each  other.  It  seems 
probable  that  these  explosions  were  due  to  the  decomposi- 
tion of  the  gelatin.  The  temperature  alone  is  not  sufficient 
to  explain  this  accident.  It  is  evident,  however,  that  the 
construction  of  the  magazine  was  favourable  to  the  con- 
centration of  the  sun's  rays  and  that  it  was  badly  ventilated. 

The  author  states  that  if  blasting  gelatin  be  exposed  to 
a  temperature  of  70°  for  a  length  of  time,  the  gim-cotton 
contained  in  it  suffers  decomposition,  which  under  favourable 
circumstances  may  result  in  ignition. — C.  N.  H. 


PATENTS. 


Jmprovemenls  in  the  Manufacture  of  Explnsu'es.     J.  H. 

Johnson,  London.     From  F.  Engel,  Hamburg,  Germany. 

Eng.  Pat.  6022,  April  25,  1887.  6d. 
This  invention  has  for  its  object  the  manufacture  of  explo- 
sives for  use  in  small  arms  and  ordnance.  It  consists  in 
nitrating  woody  matter,  vegetable  iibre,  or  cellulose,  and  then 
completely  dissolving  them  in  acetic  ether  or  like  solvent 
until  they  assume  a  plastic  consistency.  By  distilling  off 
the  solvent  the  mass  is  reduced  to  a  powdered  or  granular 
form.— C.  N.  H.  

Smokeless  Gnnpowdei:   C.  F.  Hengst,  Plumstead.   Eng.  Pat. 
16,783,  December  6,  1887.     (Second  Edition.)     6d. 

Compare  this  Journal,  1889,  478. 


Improvements  in  Smokeless  E.rplosii<es.     J.  A.  VVanklyn, 

London.     Eng.  Pat.  9799,  July  5,  1888.     id. 
This  invention  relates  to  improvements  in  smokeless  powders 
and  consists   in  the  admixture  of  dynamite  or  gun-cotton 
with  nitrate  of  urea. — C.  N.  H. 


Improvements  in  the  Manufacture  of  Explosii-es.     I.  M.  T. 

Anderson,  Combs,  and  A.  Anderson,  Woohvich.     Eng. 

Pat.  13,308,  September  14,  1888.  6d. 
This  invention  relates  to  the  treatment  of  nitro-cellulose  by- 
acetic  ether  or  other  suitable  solvent,  the  object  being  to 
form  the  explosive  material  into  threads,  strips,  cylinders, 
tubes,  or  other  forms  by  forcing  it  through  slits  or  holes 
in  a  plate,  and  then,  if  required,  cutting  the  thi-eads,  &c. 
into  grains  or  rings. — C.  N.  H. 


An  Improved  Explosive  Compound.  P.  M.  Justice,  London. 

Eng.  Pat.  13,789,  September  24,  1888.     id. 
This   invention  relates   to   an  explosive  composed  of   "a 
suitable    nitrate "    coated    with   a   hydrocarbon,   such    as 
paraffin  or  naphthalene,  and  rendered  sensitive  to  detonation 
at  the  desired  time  by  admixture  with  potassium  chlorate. 
— C.  N.  H. 

Improvements  in  the   Manufacture  of  Dynamite.     C.   O. 

Lundholm,    Ardeer.     Eng.   Pat.    14,027,    September   29, 

1888.  4d. 
The  object  of  this  invention  is  to  render  dynamite  not  liable 
to  injury  or  deterioration  by  water  or  moisture,  and  even 
capable  of  acting  effectively  whilst  immersed  in  water.  The 
invention  consists  in  employing  as  the  absorbent  of  the 
nitroglycerin  the  substance  olitained  by  carbonising  without 
access  of  air,  a  siliceous  earth  naturally  containing  organic 
or  carbonaceous  matter. — C.  N.  H. 


Improved  Methods  or  Means  of  Treating  High  Explosives, 
such  as  Dynamite,  and  fur  the  Utilisation,  Protection, 
and  Firing  of  such  Explosives  in  Projectiles,  Torpedoes, 
Cartridges,  and  the  like.  R.  S.  Lawrence,  London.  Eng. 
Pat.  236,  January  5,  1889.      Is.  3d. 

This  invention  has  reference  to  the  treatment  of  high 
explosives,  with  a  view  to  their  employment  in  the  charging 
of  projectiles,  torpedoes,  mines,  &c.  The  patentee  encloses 
the  high  explosive  within  an  envelope  or  hollow  rope  of 
flexible  or  elastic  material.  When  the  high  explosive  is  in 
the  form  of  dynamite  it  may  be  applied  to  one  or  both 
surfaces  of  a  "  sheet  material."  When  nitroglycerin  is  used 
the  material  may  be  saturated  with  it.  The  sheet  thus 
prepared  may  be  cut  up  into  suitable  forms,  fully  described 
and  illustrated  in  the  specification.  The  projectiles  charged 
with  high  explosives  treated  according  to  this  invention  are 
fired  by  specialh'-constructed  time  fuses. 

The  specification  contains  20  claims  and  five  sheets  of 
drawings. — C.  N.  H. 


A  New  Explosive.    W.  H.  A.  Kitchen  and  J.  G.  A.  Kitchen, 
St.  Helens.     Eng.  Pat.  11,102,  July  10,  1889.     id. 

This  invention  relates  to  a  mixture  of  chlorate  of  potassium, 
coal  dust,  and  resin  or  sulphur. — C.  N.  H. 


An  Improved  Manufacture  of  Smokeless  Powder.  W. 
Schiickher,  Vienna,  Austria.  Eng.  Pat.  11,665,  July  22, 
1889.     id. 

This  invention  relates  to  smokeless  powder  of  the  following 

composition : — 

Parts. 

"  Nitro-starch  " 50 

Saltpetre 40 

'*  Nitrobenzol " 10 

The  nitro-starch  is  subjected  to  the  action  of  a  solvent 
during  the  process,  with  a  view  to  harden  the  finished 
product.— C.  N.  H. 


XXIII.-ANALTTICAL  CHEMISTRY. 

Apparatus  for  Electrolytic  Work.     N.  v.  Klobulow.     J. 
Prakt.  Chem.  1889,  40,  121—127. 

Thc  author  has  previously  drawn  attention  to  the  importance 
of  agitating  an  electrolyte  when  a  metal  is  being  determined 
quantitatively  by  electrolysis.  This  may  be  done  either  by 
a  mechanical  agitator  or  by  blowing  in  air  (after  the  manner 
which  has  been  suggested  as  a  means  of  reducing  polarisa- 
tion in  single  fluid  batteries).  The  latter  method  appears 
at  first  sight  to  be  easy,  but  it  has  serious  defects,  arising 
partly  from  the  small  dimensions  of  the  electrolytic  cell  (a 
platinum  basin)  and  partly  from  the  difficulty  of  distributing 
the  air  or  other  gases  uniformly.  When  air  is  used  care 
has  to  be  taken  to  avoid  oxidation  of  the  metal  or  the 
electrolyte ;  COo  cannot  be  used  with  alkaline  liquids,  and 
when  the  electrolyte  contains  volatile  matters  such  as 
ammonia,  ammonium  sulphide,  or  hydrocyanic  acid,  the 
method  appears  to  be  inapplicable.  Levoir  has  described 
an  apparatus  in  which  the  positive  electrode  is  placed 
beneath  the  negative,  and  the  agitation  of  the  electrolyte 
is  effected  by  the  ascent  of  the  oxygen  evolved  on  the 
lower  electrode.  But  in  many  cases  this  is  insufficient,  and 
except  where  the  metallic  deposit  adheres  firmly  it  is  not 
advisable  to  make  the  negative  electrode  the  upper  one. 

The  author  therefore  recommends  that  the  deposition 
should  take  place  in  a  platinum  basin  (which  at  the  same 
time  forms  the  negative  electrode),  and  describes  an 
arrangement  in   which    the   positive    electrode    acts  as   a 
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mechanical  ngilator.  Reference  is  made  to  an  "  univcreal 
holder"  doscribecl  in  the  J.  Pnikt.  Cheni.  33,  '"3,  nnd 
tijiiires  are  pven  illustnitiiif;  a,  system  of  imparting  motion 
to  u  unniber  of  agitators. 
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In  the  fignre  the  apparatus  for  a  single  one  is  shown,  and 
the  agitator  can  be  easily  set  in  motion  by  a  clockwork 
arrangement  or  a  small  electromotor.  For  a  series  of 
upparatns  a  running  cord  bearing  against  the  pulleys  C, 
can  be  used.  K  M  is  a  kind  of  self-centreing  chuck  which 
is  attached  to  the  spindle  by  the  screw  X ;  the  electrode 
is  fixed  in  the  chuck  by  tightening  the  nut  M.  L  is  a 
enp-shaped  guard  which  prevents  dirt,  &c.  from  falling 
into  the  electrolyte.  The  electrode  ()  is  slightly  tipped  as 
shown  by  the  line  .r  .r ;  this  ensures- a  thorough  mixing  of 
the  contents  without  any  turbulent  motion.  Electrical 
connexion  with  the  positi\e  pole  of  the  battery  is  made 
through  tlie  arm  P.  The  negative  pole  is  connected  with 
the  platinum  dish  li,  upon  which  the  metal  is  deposited. 

There  are  some  instances  in  which  the  above  aiTangement 
is  impossible,  e.g.,  where  the  electrolysis  takes  place  between 
two  fiat  plates  or  two  concentric  cylinders,  or  where  mercury 
is  used  a-s  one  electrode.  In  such  cases  the  form  and  dis- 
position of  the  agitator  must  be  altered.  M'here  it  need  not 
at  the  same  time  be  used  as  an  electrode  it  can  be  con- 
veniently made  of  thin  glass  rod  which  is  easily  bent  to 
the  required  shape. — D.  E.  J. 


Detection   of  Phosphoric   Acid  of  Mineral    Origin.      J. 
Stocklasa.     Bied.  Centr.  18,  444—446. 

LoRKXz's  method  for  the  detection  of  phosphoric  acid  of 
mineral  origin  is  based  on  the  supposition  that  mineral 
phosphates  contain  a  considerable  quantity  of  fluoride, 
whilst  those  of  animal  origin  contain  not  more  than  a  trace  ; 
the  author  finds,  however,  that  some  of  the  phosphatic 
minenils,  such  as  Nonvegian  apatite,  also  contain  but  a 
trace  of  this  element,  and  hence  concludes  that  Lorenz's 
method  cannot  be  relied  upon  in  all  cases. — ,T.  W.  Ij. 


Use   of   Nilroso-P-Naphthol    in    Quantitative    Analysis. 
Zeits.  Anal.  Chem.  28,  234—238. 

Separation  of  Copper  from  Lead,  ('admium.  Magnesium, 
manganese.  Mercury,  Zinc,  ^-c.  (.See  this  Journal,  1887, 
384.) — The  following  additional  notes  may  be  useful.  In 
igniting  comparatively  large  quantities  of  the  precipitated 
and  dried  copier  nitroso-/3-naphthol,  it  is  advisable  to  add  a 
little  pure  ammonium  oxalate  or  oxalic  acid.  Silver,  should 
it  be  present  in  the  solution,  is  precipitated  along  with  the 
copper. 

Separation  of  Iron  from  Chromium,  Manganese,  IVickel, 
Zinc,  ^-c.  (S!ee  this  .Journal,  1886,  41.) — At  least  1  gnu. 
of  nitro.so-3-naphtliol  is  required  in  the  precipitation  of 
0-lgrni.  of  iron.  Small  quantities  of  fenous  iron  do  not 
interfere  with  the  ijuantitative  .separation  of  the  iron.     Not 


more  than  0*3  grm.  of  iron  shoiUd  he  contained  in  the 
volume  emjiloyed  for  preci]>ilation.  The  filtrate  from  the 
precipitati'd  fcrri-nitr(>so-/3-naplilliol  is  rinsed  into  a  good- 
sized  Krlenmcyer's  fiask,  an  excess  of  ammonium  hydrate 
and  chloride  ailded,  and  the  manganese  precipitated  as 
manganic  hydnite  by  a  stream  of  air  containing  vapours  of 
bromine.  When  chromium  is  present,  5  oc.  of  strong 
hydrochloric  acid  must  be  added  to  each  100  cc.  of  tho 
.solution,  to  prevent  this  metal  being  precipitated  aselu'omium 
nitroso-/3-naphthol,  (C'lolInO.  N())a('r. 

Meineke  points  out  that  in  the  precipitation  of  iron, 
cojvpcr  and  cobalt,  as  well  as  ]ihosphoric  acid,  are  liable 
to  be  contained  in  the  precipitate.  (See  also  this  Journal, 
1885,  370,  and  1888,  525.)--E.  IJ. 


Use  of  Potassium  Mangannle   in   Anah/tical   Chemistry. 

Zeits.  Anal.  Chem.  28,  2;!8— 239. 
Ad.  .TnUes  recommends  potassium  mai\ganate  for  use  in 
analytical  work.  It  is  jircpared  in  the  pure  state  by  heating 
eipiivalent  (puiutitics  of  pure  potassium  permanganate  and 
hydrate  in  a  crucible,  the  potassium  hydrate  being  first 
added  and  dissolved  in  a  little  ilistilled  water,  and  whilst 
the  crucible  is  gently  heated  the  powdered  permanganate 
stirred  in.  The  crucible  is  then  heated  at  a  dull  red  heat 
for  about  two  hours,  allowed  to  cool,  and  the  ]iotassium 
manganate  formed  put  into  a  glass-stoppered  bottle.  In 
presence  of  alkalis,  potassium  manganate  dissolves  in  water 
without  decomposition.  Its  alkaline  solution  is  characterised 
by  the  property  of  yielding  insoluble  compounds  of  regular 
composition  with  certain  metallic  o.xides.  On  this  property 
the  author  bases  processes  for  the  volumetric  estimation  of 
manganese  and  cobalt. 

To  estimate  manganese,  the  manganous  salt  to  be  tested 
is  added  to  a  weak  alkaline  solution  of  potassium  manganate, 
whilst  constantly  shaking,  till  the  green  colour  has  dis- 
appeared and  the  upper  portion  of  tlie  liquid  is  colourless. 
In  this  manner  and  without  using  a  zinc  salt,  a  precipitate 
of  manganese  dioxide,  which  settles  quickly  and  renders 
the  end  reaction  easily  perceptible,  is  obtained  free  from 
manganous  oxide. 

The  change  is  represented  by  the  following  equation : 

MnSOj  -h  KoMn04  =  K^SOj  +  JlnMnO,  = 
K.SO4  +  2  MuOj. 

Cobalt  is  determined  in  similar  manner ;  a  precipitate  of 
cobaltous  manganate,  CoMnOj,  being  obtained. — E.  B. 


On  the  Estimation  of  Sulphuric  Acid  in  the  Presence  of 
Iron.  P.  Jannasch  and  Th.  W.  Richards.  J.  Prakt. 
Chem.  39,  321—334. 
Tjiis  is  the  first  of  a  series  of  researches  undertaken  at  the 
request  of  Victor  Meyer  on  some  irregularities  in  quantita- 
tive analysis.  On  account  of  its  great  practical  importance 
the  estimation  of  sulphur  in  pyrites  was  first  investigated. 

Fresenius  (Zeits.  Anal.  Chem.  16,  339  ;  Chem.  Soc.  J. 
1878,  650)  recommended  detenuination  of  sulphur  in  pyrites 
by  fusion  with  a  mixture  of  sodium  carbonate  and  potassium 
nitrate,  solution,  separation  of  insoluble  peroxide  and 
precipitation  with  barium  chloride  in  usual  way.  Lunge 
(Ilandb.  der  So<la  Industrie,  1,  96)  objects  to  foregoing  as 
being  too  complicated,  and  prefers  the  wet  way,  i.e.,  solu- 
tion in  nitric  acid  and  subsequent  precipitation.  Fre.senius 
(Zeits.  Anal.  Chem.  19,  .53)  in  reply  made  a  series  of  pyrites 
analyses  by  Lunge's  method  ;  he  found  an  average  result  of 
1  per  cent,  too  low,  and  indicated  two  sources  of  error,  viz., 
the  invariable  presence  of  iron  in  the  precipitate  and  the 
solubility  of  barium  sulphate  in  acid,  especially  in  presence 
of  ferric  chloride.  Lunge  (Zeits.  Anal.  Chem.  19.  419) 
explained  that  this  solubility  occurred  only  in  hot  solutions 
and  that  the  barium  sulphate  separated  on  coohng.  He 
ascribed  the  high  result  of  Fresenius  to  the  decomposition 
in  fusing,  and  consequent  estimation  of  the  useless  sulphur 
(Heavyspar  and  Galena). 
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The  authors,  as  the  result  of  a  long  and  careful  series  of 

experiments  (directed  in  the  first  place  to  prevent  precipita- 
tion of  iron),  condemn  Lunge's  process  and  insist  on  that 
of  Frcsenius  being  the  only  accurate  and  reliable  method 
of  estimating  sulphm-  in  pyrites. 

Four  experiments  were  made  with  absolutely  pure  prepared 
ammonium  ferrous  sulphate,  in  two  of  which  tlie  iron  was 
oxidised  ;  in  each  case  the  barium  sulphate  was  more  or  less 
coloured,  and  in  the  ferrous  solutions  0-8  per  cent,  too  low 
of  SO3  was  obtained,  and  0-002  per  cent,  of  peroxide  present, 
while  from  the  fen-ic  solutions  the  SO3  found  was  1  to  2  per 
cent,  below  the  theoretical  amount,  while  an  average  of 
0-0157  of  Fe,_,03  was  present. 

Three  experiments  with  organic  acids,  citric,  acetic,  and 
formic  acids  being  used,  were  made,  b\it  without  effect  in 
preventing  precipitation  of  iron.  Complete  reduction  with 
zinc  was  tried,  but  both  zinc  and  iron  oxides  were  found  in 
the  precipitate. 

A  second  series  of  experiments  was  made.  10  ce.  of 
normal  sulphuric  acid  were  diluted  to  same  proportions  as 
in  previous  series  of  experiments  and  the  same  amount  of 
hydi-ochloric  acid  added.  The  result  of  four  experiments 
showed  an  average  of  0-3984,  as  against  the  theoretical 
0-3995.  2-5  ec.  of  a  standard  FcjCl,;  solution  (made  by 
dissolving  5G-lgrms.  piano  wire  in  hydrochloric  acid  and 
oxidising  with  chlorine)  were  added  to  each  10  cc.  of 
N.H2SO4  and  the  determination  made.  The  average  of  five 
experiments  showed  0-3833  only,  as  against  the  former 
series  0-3984  ;  a  loss  of  0-051,  while  0-0144  grm.  of  Fe^Os 
was  found  in  the  precipitate. 

Other  experiments  showed  there  was  no  barium  sulphate 
in  the  filtrate,  and  since,  though  soluble  in  hot  ferric  chloride, 
it  separates  on  cooling,  the  error  must  lie  not  in  loss  by 
solution,  but  in  loss  on  ignition.  Ferric  oxide  and  barium 
sulphate  were  mixed  and  ignited,  but  no  loss  was  sustained. 
A  portion  of  iron-contaminated  precipitate  was  ignited  in  a 
Gooch's  crucible,  and  weighed  successively  after  heating  at 
150°,  250°,  500°,  700°,  and  after  ignition  ;  the  colour 
gradually  darkened  and  from  250°  the  loss  of  weight  was 
apparent. 

Finallv,  another  portion  was  ignited  in  a  platinum  boat  in 
a  current  of  air  and  the  gas  absorbed  in  water.  The  water 
was  acid  to  litmus  and  gave  a  strong  precipitate  with  barium 
chloride,  showing  the  loss  was  due  to  escape  of  sulphuric 
anhydride. 

The  authors  advance  the  theory  that  a  double  sulphate 
of  iron  and  barium  is  precipitated,  and  that  this  decomposes 
at  250°,  leaving  ferric  oxide.  If  the  figirres  of  the  experi- 
ments with  X.HnSOjin  absence  and  presence  of  iron  be 
calculated  out  to  Fe.,  3  »S04  and  thence  to  BaO,  a  striking 
confii-mation  of  this  theory  is  obtained.  Thus  the  authors 
support  the  process  of  Fresenius. — D.  A.  S. 


Determination  of  Nitric  Acid  by  means  of  Ferrous  Sulphate. 

Bailhache.  Bull.  Soc.  Chim.  [3],  2,  9—13. 
This  is  a  modification  of  Pelouze's  method  in  which  ferrous 
sulphate  is  substituted  for  feiTous  chloride.  50  cc.  of  a 
ferrous  sulphate  solution  containing  100  grms.  of  the  salt 
and  75  cc.  of  monoh3drated  sulphiiric  acid  are  placed  in  a 
250  cc.  flask,  and  25  cc.  more  of  the  sulphuric  acid  added. 
The  flask  is  pro%'ided  with  a  rubber  stopper  fitted  with  a 
stop-cock  funnel  and  an  exit  tube.  It  is  placed  in  a  hot 
sand-bath  capable  of  heating  five  flasks  at  once.  25  cc.  of 
a  saturated  solution  of  sodium  bicarbonate  are  first  added 
by  means  of  the  funnel  to  expel  the  air,  and  when  this  has 
been  effected  the  solution  of  nitrate  is  run  in.  The  nitric 
oxide  comes  oil  quietly,  and  when  the  evolution  is  ended 
another  25  cc.  of  the  bicarbonate  solution  are  added  to  drive 
out  the  last  traces  of  the  gas.  The  boiling  is  then  continued 
for  five  minutes,  the  contents  of  the  flask  allowed  to  cool 
and  made  up  with  previously  boiled  water  to  the  containing 
mark.  The  unoxidised  ferrous  sulphate  is  then  titrated  by 
potassium  bichromate  in  an  aliquot  portion  of  the  solution. 
Satisfactory  analyses  are  given,  the  results  obtained  by  this 
method  compared  with  those  got  by  the  8chloesing-Grandeau 
modification  of  Pelouze's   method  agreeing  very  well.     The 


ferrous  sulphate  solution  keeps  well  when  preserved  in  a 

flask  attached  to  a  COn  generator ;  its  \alue  must  be  fixed 
by  the  bichromate  from  time  to  time ;  five  determinations 
can  be  effected  -within  an  liour  if  they  are  carried  on 
simultaneously. — C.  A.  K. 


On  the  Use  of  Standard  Solutions  of  Ammonia.    E.  Kempel. 
Zeits.  f.  angew.  Chem.  1889,331—332. 

If  a  normal  or  semi-normal  solution  of  ammonia  be  titrated 
with  standard  acid  the  amount  of  ammonia  found  will 
be  too  low  owing  to  its  volatility,  and  the  amoimt  of  loss 
is  influenced  by  the  time  allowed  to  elapse  before  the 
titration  is  performed  and  also  bj-  the  nature  of  the  vessel 
in  which  the  ammonia  is  titrated.  Solutions  were  accurately 
standardised  by  adding  the  ammonia  solution  from  a  burette 
to  the  solution  of  acid.  Titrations  were  then  made  by  the 
reverse  process,  ?.e.,  adding  the  standard  acid  to  solution  of 
ammonia,  with  the  following  results  : — 


Number  of  cc.  of  Normal  Acid 

required  to  Neutralise 
20  cc.  Semi-Normal  Ammonia, 


Vessel  in  which 

the  .\mmonia  Solution 

was  Titrated. 

Titration 
performed  at  once. 

Titration  performed 
after  standing 
Five  Minutes. 

Litmus. 

Methyl- 
Orange. 

Litmus. 

Methyl- 
Orange. 

Ei-lenmeyer      flask      of 
200  cc.  capacity 

Beaker  of  200  cc.  capa- 
city   

Deep  porcelain  basin. . , 

Shallow  porcelain  basin 

10-00 

9-90 
9-70 
9-43 

10-00 

9-94 
9-75 
9-50 

10-00 

9-75 
8-90 
7-81 

9-97 

9-80 
8-80 

7-75 

The  author  is  of  opinion  that  a  semi-normal  solution  of 
ammonia  is  the  strongest  that  should  ever  be  used  and 
prefers  a  weaker  solution,  and  recommends  that  the  standard 
ammonia  be  always  added  to  the  acid  and  the  burette  filled 
^vithout  allowing  the  ammonia  solution  to  come  in  contact 
with  the  outside  air.— E.  E.  B. 


E.ramination  0/  Sodium  Carbonate.     E.  Kissling.     Zeits.  f. 
angew.  Chem.  1889,  332—334. 

Sodium  carbonate  is  frequently  used  for  standardising 
solutions  of  acid  for  volumetric  analysis,  although  the  author 
prefers  potassium  tetra-oxalate  (KHC2O4 .  HoCoOj .  H»0),  as  its 
purity  can  be  easily  tested  by  igniting  it  and  weighing  the 
potassium  carbonate.  To  render  sodium  carbonate  quite 
anhydrous  it  is  usual  to  heat  it  to  redness  before  weighing 
out  the  quantity  required  for  the  standard  solution,  but  the 
author  has  proved  that  sodium  carbonate  loses  carbonic 
acid  at  as  low  a  temperature  as  500°,  and  that  sodium 
carbonate  which  has  been  heated  to  that  temperature 
invariably  contains  caustic  soda.  Anhydrous  sodium  car- 
bonate can,  however,  be  obtained  by  heating  pure  sodium 
bicarbonate  in  an  air-bath  at  150°  C. 

Dobbin's  process  for  detecting  sodium  hydrate  in  the 
presence  of  sodium  carbonate  (this  Journal,  1888,  829 — 830) 
is  considered  good,  but  it  is  pointed  out  that  it  cannot  be 
used  for  determining  sodium  hydrate  quantitatively  in  the 
presence  of  a  large  excess  of  carbonate.  The  addition  of  a 
trace  of  caustic  ammonia  to  the  double  iodide  solution  is 
preferred  to  the  trace  of  ammonium  chloride  recommended 
by  Dobbin,  and  the  solution  should  not  contain  an  excess  of 
potassium  iodide.  If  a  larger  quantity  of  free  ammonia  be 
added  ammonium  carbonate  and  sodium  hj-drate  would  be 
formcd.^ — E.  E.  li. 
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Determination  of  Lime  in  Presence  of  Phosphoric  Acid, 
Iron,  Aluminium,  and  Manganese.  O.  Kcitniiir.  Zi-ils. 
f.  iiiijtew.  C'hein.  1889,  357— 3GL'. 

AfTKR  luiineroiis  ox|H'rinients  with  Thomas  sla<;  ns  ii 
convenient  ninterinl,  tlie  nuthor  formulates  the  followinj; 
process : — 

Tlie  substance  to  be  analysed  is  dissoh'etl  and  tlu'  siliea 
scimnited  in  the  usual  way,  the  solution  containiii;;  all  the 
biuses  beinw  treated  by  Classen's  process  for  the  direct 
C!>linmtion  of  lime  (Classen,  (Juant.  Analyse,  2ud  edit., 
p.  2-»,  and  7.eits.  Anal.  Chem.  1879,  :iyi)."  The  uielliod 
described  by  Classen  consists  in  treatinj;  the  hydniehlorieaiid 
solution  containinfi  the  substances  enumerated  in  the  luiuliiif; 
with  potassium  oxalate  in  quantity  sullieient  to  niaki'  oxalic 
acid  the  oidv  free  acid  in  solution  ;  caleiuni  oxalate  .sepn- 
iiites,  pliosphorie  acid  heinj;  left  in  solution.  The  resulting' 
calcium  oxalate  is  free  from  phosphoric  acid,  hut  contains 
truces  of  the  oxalates  of  the  other  bases  present,  especially 
that  of  manganese ;  after  ignition  and  a  repetition  of 
Classen's  process  it  is  obtained  pur<',  and  can  he  weighed  as 
oxide,  or  the  oxalic  acid  titrated  with  permanganate  solution. 
A  shorter  plan,  but  one  somewhat  less  accurate,  is  to  dissolve 
the  tirst  precipitate  of  calcium  oxalate  in  hydrochloric  acid, 
and  to  reprccipitate  it  in  acetic  acid  solution.  Using  cither 
method,  filtration  takes  place  readily. 

The  author  reconnnends  the  use  of  the  burette-tap  shown 
in  the  figure,  in  place  of  the  ordinary  stop-cock  for  titrations 


with  permanganate.  As  will  be- seen,  the  upper  and  lower 
surfaces  move  over  each  other  in  a  horizontal  plane,  being 
held  in  position  by  the  central  pivot  and  by  the  rubber 
bands  at  the  side.  These  latter  enhance,  by  their  action 
under  torsion,  the  ease  with  which  the  licpiid  may  be 
allowed  to  fall  in  distinct  single  drops  when  ucaring  the  end 
of  n  titration.— 15.  B. 


Detection  of  Cochineal  in  Fimlstiiffs.     .lour,  do  Pharm.  ct 

de  Chim.  18,  489. 
Lagorge  makes  an  aqueous  or  dilute  alcoholic  solution  of 
the  foodstuff,  acidities  with  a  few  drops  of  acetic  acid,  and 
extracts  with  amyl  alcohol.  Water  is  added  to  the  amyl 
alcohol  solution  aii<l  the  mixture  evaporated  on  the  water- 
bath  till  the  alcohol  is  expelled,  and  an  aqueous  solution 
remains.  According  to  the  amount  of  the  colouring  matter 
of  cochineal  present,  a  green-blue  colouration  or  prceipituli' 
is  produced  on  the  addition  of  a  :i  per  cent,  aqueous  solution 
of  uranium  acetate.  The  colour  changes  to  orange  when 
acid  is  added.  Ammoniacal  carmine  under  the  same  con- 
ditions gives  a  red-  or  blue-violet,  logwood  a  violet,  peach- 
wood  a  bromi-rcd,  and  elder  berries  a  violet,  precipitate  or 
colouration. — E.  15. 


Colour- Reactions   of  Orgnnlr    Compounds.      Zeits.    Anal. 
Chem.  28,  244— 2,i2. 

K.  XiCKKi,  in  a  recent  publication,  classifies  in  the  order 
below  the  colour-tests  commonly  applied  for  the  detection 
of  organic  bodies. 


Colour-tesls  with  Nitrous  Acid,  excluding  the  Formation 
of  Azo-Compnuiids. — The  reagents  of  Millon,  Hoffmann,  and 
I'flugge,  produce  almost  identical  colourations  with  the 
mono-hydroxy-  and  methoxy-dcrivativcs  of  aromatic  hydro- 
carbons. The  same  reagents  also  give  colourations  with 
aromatic  hydroxy-compounds,  containing  aldehy<le-  or  car- 
boxyl-groups,  or  side-chains  in  which  hyilroxyl-  or  amido- 
groups  are  i)rescnt.  Dtie  or  two  drops  of  the  reagent  are 
ad<led  to  1  cc.  of  the  solution  to  he  tested ;  usually  the 
colomiition  is  most  intense  hIicu  the  mixture  is  heated  to 
(id'  or  70  or  even  10(1',  but  f(vc|uently,  as  with  thymol,  for 
exaniple,  heat  destroys  the  colouration  tirst  produced.  Only 
mouophenols  yield  full  colourations  with  Liebermann's 
reagent,  the  majority  of  polyphenols  giving  pale  yellow  tints, 
but,  exceptionally,  a  full  red  colo((ration  is  obtained  with 
orcinol.  As  the  reaction  proceeds  in  two  stages,  nitroso- 
ld[enols  being  fortned  in  the  tirst  stage,  which  are  then  con- 
deiisfdwith  the  unaltered  phenols,  the  test  can  lie  so  modified 
that  phenols  anil  sulphuric  acid  may  hi'  i'[nployed  to  detect 
nitrosophenols.  The  author  finds  tl(at,  in  sonie  cases,  a 
condensation  in  I.iebermaun's  reaetion  may  be  effected  with 
metallic  salts.  Thus  vanillin  gives  a  fine  violet  coloiu'a- 
tion  on  being  heated  with  a  solution  of  mercuric  chloride 
containing  potassium  nitrite,  and  a  solution  of  phlorizin 
becomes  blue  or  violet  when  heated  after  the  addition  of 
zinc  sulphate  and  a  fairly  large  amount  of  potassi(nn  nitrite. 

Ctthur-tesfs  in  which  Azo-Vompounds  are  produced. — 
The  sulphates  of  aniline  and  its  hoinologues  may  be 
advantageously  used  along  with  potassium  nitrite  in 
Wesclsky's  reaction,  instead  of  the  nitrate  of  aniline  and 
potassium  nitrite  recounnended,  or  the  diazo-salts  may  be 
directly  used.  Among  substances  of  minor  technical 
importance,  red  colourations  arc  obtained  with  phloro- 
glucinol,  cateehin,and  niaclurin.  Phenols  alniost  invariably 
yield  yellow  or  brown  colours,  hut  resorcinol  and  phlorizin 
give  red  colours,  as  also  do  several  aldehydes.  To  this 
group  of  reactions  belongs  also  Ehrlich's  test  with  para- 
iliazobenzenesulphouic  acid. 

Colour-tests  with  Fonnntion  of  Tripheni/lmethane,-  and 
simihir  Compounds. — In  the  presence  of  acid  such  phenols 
as  common  phenol,  catechol,  resorcinol,  quinol,  pyrogallol, 
and  phloroglucinol  act  as  excellent  colour  reagents  for 
aldehydes,  and  conversely  aldehydes  may  be  used  to  detect 
the  phenols  mentioned.  As  a  reagent  for  detecting  lignine, 
the  author  assigns  the  foremost  place  to  phloroglucinol, 
which  he  considers  better  for  the  purpose  than  orcinol  and 
resorcinol.  Many  aldehydes  give  colourations  with  the 
sulphates  of  aniline,  tolnidine,  &c. ;  vanillin,  for  instance,  as 
was  shown  by  Singer,  gives  a  yellow  colour  with  aniline 
sulphate,  as  (iocs  also  salicylaldehyde ;  on  the  other  hand, 
no  colouration  is  obtained  with  ciinnimol.  Of  the  glucosides 
coniferin  alone  gives  a  pale  yellow  colouration,  when  tested 
in  solution  with  aniline  hydrochloride,  but  a  much  deeper 
yellow  when  tested  in  the  dry  state,  and  especially  after  the 
addition  of  acid.  The  salts  of  aniline,  &c.  can  also  be  used 
as  reagents  for  lignine.  Potassi(un  hydrogen  sulphite,  it  is 
stated,  interferes  with  these  tests.  The  reactions  of  Lust- 
garten  and  the  furfurol  reaction  of  Stenhouse  belong  to  this 
group. 

Colour-tests  with  Salt.i  <f  Iron  and  Chromic  Acid.  — 
Ferric  chloride  gives  colo((rations  with  a  large  ntnnber  of 
organic  bodies  ;  it  should  be  apjtlit'd  in  the  forni  of  a  dilute 
aqueous  solution.  Three  classes  of  aromatic  compounds  yield 
colourations  with  fenic  chloride,  natnely,  compounds  contain- 
ing a  hydroxyl-  or  an  amido-group  in  the  benzene  nucleus 
and  carboxylic  acids.  The  influences  of  other  additional 
hydrogen-replacing  groups,  both  fro[n  the  natiu'cs  of  the 
groups  and  their  positions  in  the  benzene  nucleus,  on  the 
colourations  obtained  with  the  aromatic  hydroxy-compounds, 
are  fully  considered  in  the  original  paper.  In  connexion 
with  Sanio's  proposal  to  eniploy  potassium  bichromate  in 
the  micro-chemical  testing  of  astringent  matters  when  dark 
red  or  brown  precipitates  are  obtained,  the  author  discusses 
the  extent  of  reliance  which  may  be  placed  on  the  indications 
of  this  reaction.  Several  phenols,  namely,  catechol,  quinol, 
pyrogallol,  and  hot  solution  of  a-naphthol,givc  brown  coloura- 
tions or  precipitates ;  resorcinol  does  not  give  a  colouration. 
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nor  do  guiacol,  orcinol,  and  pUorogluoinol.  Gallic  acid 
gives  a  copious  precipitate,  but  protocatechuic  acid  gives 
only  a  colouration  and  no  precipitate  even  in  a  concentrated 
solution.  Certain  amines,  notably  aniline  and  xylidinc,  also 
give  brown  colourations  with  bichromate  solution.  Lastly, 
attention  is  called  to  the  colourations  induced  by  tlie  oxidising 
influence  on  the  alkaloids  of  the  chromic  acid  lilieratcd  by 
the  use  of  an  acid  with  bichromate  solution. — E.  B. 


Test  for  Lanolin.  Zeits.  Anal.  Chcm.  28,  256—257. 
G.  Vnlpius  dispenses  with  the  use  of  acetic  anhydride  in 
the  detection  of  lanolin  by  the  following  test : — The  solution 
of  a  few  centigrammes  of  lanolin  in  5  cc.  of  chloroform  is 
carefully  poured  on  to  the  surface  of  an  equal  volume  of 
concentrated  sulphuric  acid,  when  a  brown-red  ring  is 
produced,  which  increases  in  intensity  for  24  hours,  by  which 
time  small  rcd-browu  solid  particles  attach  themselves  to 
the  sides  of  the  test-tube  immediately  round  the  coloured 
ring,  and  the  chloroform  above  the  dark-coloured  layer  has 
a  violet  tint.  On  treating  in  the  same  way  lard,  wax,  oil  of 
almonds,  olive  oil,  mineral  grease,  and  tallow,  only  more  or 
less  3'ellow-coloured  rings  are  produced ;  darker  rings  are 
produced  with  sperm  oil  and  American  vaselin,  but  the 
colouration  obtained  with  vaselin  is  a  pure  brown,  the  chloro- 
form being  tinted  similarly,  whilst  sperm  oil  alone  gives  a 
coloured  ring  resembling  tlu\t  obtained  with  lanolin  when  it 
is  present  in  larger  proportion  than  the  latter. — K.  B. 


A    New    Reaction  Jor    Proteids.     C.    Reichl.     Monatsh. 
Chem.  10,  317—320. 

The  proteids  react  with  benzaldehyde  in  presence  of 
sulphuric  acid  to  form  blue  colouring  matters.  In  testing  a 
solution  for  the  presence  of  proteids  the  aldehyde  is  added 
in  small  quantity  ;  aftenvards,  sulphuric  acid  (50  per  cent.) 
in  large  quantity  ;  lastly,  one  drop  of  a  solution  of  ferric- 
sulphate,  the  latter  sers-ing  to  intensify  the  reaction.  Solid 
proteids  are  coloured  blue  under  similar  conditions  of 
treatment.  The  reactions  have  been  obtained  witli  all  the 
well-known  proteids.  In  the  case  of  dissolved  proteids  the 
limit  of  the  reaction  is  reached  with  solutions  of  0'  03  per  cent. 
Similar  reactions  are  obtainable  with  salicylic  aldehyde 
and  saliciu  ;  also  with  benzoyl  chloride  and  ben/.otrichloride. 

— C.  F.  C. 


Estinmtion  of  Theine  in  Tea.  Arch,  de  Pharm.  223,  828. 
Hilger  recommends  the  following  plan  : — 10  to  20  grms.  of 
the  sample  of  tea  are  submitted  to  three  successive  treat- 
ments with  boiling  water.  A  slight  excess  of  basic  lead 
acetate  is  added  to  the  tillered  extract,  the  precipitate  being 
collected,  washed,  and  decomposed  with  liydrogen  sulphide. 
The  filtered  solution,  from  which  the  lead  has  thus  been 
removed,  is  evaporated  to  dryness  with  addition  of  pure 
sand,  granular  marble,  magnesia,  or  chalk.  The  di-ied  mass 
is  now  thoroughly  extracted  with  chloroform  in  a  Soxhlet's 
apparatus,  the  residue,  left  after  evaporation  of  the  chloro 
form,  being  dried  for  three  hours  at  100°  and  weighed.  By 
repeatedly  crystallising  the  residue  from  water  or  alcohol, 
it  may  be  obtained  colourless. 

Waage  has  examined  37  methods  proposed  or  used  for 
the  determination  of  theine,  and  gives  preference  to  the 
methods  of  Mulder,  Fricke,  Stahlsehmidt,  and  the  one 
described  above,  but  considers  Mulder's  method,  with  some 
slight  modifications,  the  best.  The  modified  method  is  as 
follows  : — 10  grms.  of  tea  are  extracted  by  four  treatments 
with  boiling  water,  taking  altogether  four  hours'  time.  The 
filtered  extract,  measuring  about  2  litres,  is  evaporated  to  a 
syrup,  mixed  with  2  grms.  of  pure  calcined  magnesia  and 
5  grms.  of  sand,  and,  after  being  thoroughly  dried,  is 
submitted  to  extraction  with  anhydrous  chloroform  in  a 
Soxhlet's  apparatus.  The  chloroform  is  evaporated,  a 
slightly  coloured  residue  being  left,  which  contains  fatty 
and  resinous  matters.      These  impurities  are  removed   by 


dissolving  the  residue  in  hot  water  and  filtering  j  the  filtrate 
is  evaporated  to  dryness  and  weighed  after  being  heated  to 
100°  for  two  hours. 

M.  Hoffmann  and  R.  Tittelliach  also  recommend  Mulder's 
method,  but  the  former  considers  it  necessary  to  treat  tlie 
aqueous  extract  with  lead  acetate  to  remove  tannin  and 
colouring  matters  as  much  as  possible,  precipitating  the  lead 
from  the  filtrate  with  hydrogen  sulphide. — E.  B. 


On  Testing  the  rnrity  of  Commercial  Reagents  employed 
in  Elementary  Analysis.  M.  Nencki.  Monatsh.  Chem. 
10,  233—235. 

The  author  observes  that  a  pamphlet  by  Dr.  C.  Kraueh, 
"  On  the  Testing  of  Chemical  Reagents,"  omits  to  notice 
some  of  the  impurities  commonly  found  in  the  reagents  used 
in  organic  analysis.  The  author  finds  that  lime  is  a  common 
impurity  of  eupric  oxide,  and  has  in  one  ease  found  as  much 
as  1*02  per  cent.  CaO,  whilst  a  quantity  of  lead  chromate 
obtained  from  a  well-known  chemical  manufactory  contained 
13 '27  per  cent,  of  lead  sulphate.  He  advocates  the  testing 
of  these  reagents,  to  avoid  jiisleading  results. — G.  H.  B. 


Butter  Analysis.     L.   F.  Nikson.     Zeits.  Anal.  Chem.  28, 
175—183. 

The  author  recommends  the  following  method  for  determin- 
ing the  amount  of  volatile  fatty  acids  in  butter  as  being 
more  accurate  than  the  methods  of  Keiehert,  Hehner,  and 
Koettstorfer.  The  clear  etliereal  solution  of  the  butter- 
fat,  separated  from  the  milk  by  treatment  with  ether  and 
potassium  hydrate,  according  to  Soxhlet's  method,  is  poured 
into  a  beaker,  the  ether  evaporated  and  the  residue  dried  at 
100°  C.  for  half  an  hour.  Whilst  the  residue  is  still  warm, 
2"5  grms.  of  it  are  weighed  out  into  a  Bohemian-glass  flask 
of  200  cc.  capacitj-,  which  is  then  placed  in  the  balance  case 
to  cool,  and  when  cold  the  weight  of  the  butter-fat  is  adjusted 
to  exactly  2"5  grms.  then  5  cc.  of  a  solution  of  alcoholic 
potash,  made  by  dissolving  20  grms.  of  pure  potassium 
hydrate  in  100  cc.  of  70  per  cent,  alcohol,  are  added.  The 
butter-fat  is  next  saponified  by  gently  warming  the  flask  for 
two  minutes  or  so,  and  by  continuing  the  heating  for  a 
similar  length  of  time,  the  greater  portion  of  the  alcohol  is 
driven  off,  what  remains  being  removed  by  a  stream  of  air 
passed  through  the  flask  whilst  it  is  held  in  boiling  water. 
It  is  very  important  that  the  last  traces  of  alcohol  be 
removed  as  otherwise  ethereal  salts  are  formed  in  the 
subsequent  operations,  and  the  percentages  of  volatile  fatty 
acids  found  are  too  low.  The  saponified  butter-fat,  rendered 
free  from  alcohol  in  the  above  manner,  is  dissolved  in  50  cc. 
of  distilled  water,  a  few  bits  of  pumice  added  to  prevent 
frothing,  and  then  20  cc.  of  an  aqueous  solution  of  pure 
phosphoric  acid,  containing  20  per  cent,  of  orthophosphorie 
acid.  The  flask  is  then  connected  with  a  tube,  about  1  metre 
in  length,  bent  twice  at  obtuse  angles  at  distances  of  20  cm. 
and  10  em.  from  the  ends ;  the  portion  nearest  the  flask 
has  preferably  a  bulb  blown  on  it,  the  middle  portion  is 
surrounded  bj'  a  Liebig's  condenser.  The  flask  is  heated  by 
a  small  flame  and  a  volume  of  50  cc.  is  distilled  over  at  the 
rate  of  1  cc.  per  minute.  As  a  certain  quantity  of  insoluble 
non-volatile  fatty  acids  is  ahvaj's  carried  over  with  the 
steam,  it  is  necessary  to  filter  the  distillate  and  to  wash  the 
filter-paper,  condenser-tube,  and  measuring  cylinder,  with 
hot  water  free  from  ammonia ;  sometimes  ether  must  be 
used  to  cleanse  the  condenser-tube.  The  water  used  for 
washing  is  added  to  the  distillate,  and  the  total  volume  made 
up  to  100  cc. :  two  drops  of  phenolphthalein  solution  are 
added,  and  the  solution  titrated  with  decinormal  potash 
solution  which  has  been  carefully  standardised  with  the 
same  indicator  against  a  decinormal  solution  of  sulphuric 
acid.  The  volume  of  standard  alkali  required  indicates  the 
quantity  of  fatty  acids  in  the  butter-fat.  Very  reliable 
results  are  obtained  by  this  method,  the  volumes  of  standard 
alkali  required  in  a  number  of  tests  of  the  same  sample  of 
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butter-fat  differinf;  by  less  than  0*1  cc.  But  the  volatilo 
fiilty  ncids  arc  not  I'litiroly  separated  bv  one  distillation,  for 
further  Ime  smaller  <niantities  are  obtained  liv  repealing;  the 
ilistillation  after  addin;;  oO  ee.  of  water  to  the  residue  in  the 
Hask.  Tlie  vohnue  of  standard  alkali  reipiired  to  neutralise 
the  fatty  aeids  obtained  bv  repeatedly  distilling;  tho  butter- 
fat  from  the  mornin-;  niid  oveninp  milk  of  two  cows  is 
hhown  below  : — 


I. 

II. 

Morning. 

Evening. 

Morning. 

Evening. 

1 

Cc. 
U-87 

Cc. 

14'35 

Cc. 
16-00 

Cc. 
15-92 

o 

VX 

1-M 

1« 

rsi 

s 

0-S8 

0-60 

0-60 

0-.)S 

4 

0-35 

0-38 

0-37 

0-39 

5 

•• 

0-27 

•• 

" 

According  to  Heintz  the  presence  of  the  difficultly  soluble 
lauric  acid  renders  it  impossible  to  completely  separate  tho 
soluble  from  the  insoluhle  fatty  aeiiis  in  Ilehner's  method, 
and  the  author  suggests  that  it  is  this  acid  which  is  only 
partially  distilled  at  one  operation. 

The  following  notes  are  appended  : — 

1.  The  amount  of  volatile  fatty  aeids  contained  in  colos- 
trum-fat is  very  low  ;  in  two  eases  whore  tests  were  made 
the  volumes  of  alkali  required  were  respectively  9' 27 
and  10  "0  cc. 

2.  The  nuixinuiin  amount  of  volatile  fatty  acids  in  butter 
is  reached  in  from  five  to  seven  days  after  the  calving  of  the 
cows,  remaining  c  instant  a  short  time,  then  gradually 
diminishing  till  the  close  of  the  lactation  period,  at  the  end 
of  which  time  the  alkali  index  is  rarely  less  than  12  cc, 
inde|K'ndeiitly  of  the  season  of  the  year  or  the  fodder. 

3.  Individuality  also  bears  influence.  One  cow,  for 
example,  from  the  second  month  onwards  yielded  milk 
containing  almost  as  good  a  qmility  of  fat  as  that  jiclded 
by  other  cows  at  later  periods. 

4.  The  alkali  index  of  the  fat  of  normal  milk  varied 
between  20 ■  5  and  ll*-45  cc.  Out  of  797  tests  which  were 
made,  only  44  cases  were  met  with  in  which  a  lower  value 
than  12 '5  cc.  was  foinid,  and  of  these  12  were  between 
11 '93  and  11 '45  cc.  From  this  it  would  appear  that 
Keichert's  minimum  value,  namely,  12 '5  cc,  is  too  high. 

5.  In  disease  the  amount  of  volatile  fatty  acid  is  con- 
siderably reduced ;  in  one  instance,  where  a  cow  became  ill, 
the  alkali  index  fell  from  16-85  to  10-10  cc— E.  H. 


A   Modijiealiun  of  Kjeldahl's   Method.     J.    \V.  Gunning. 
Zcits.  Anal.  Cheni.  28,  188—191. 

TiiK  author  recommends  the  use  of  a  mixture  of  one  part  of 
potiissiiim  sulphate  an<l  two  parts  of  sulphuric  acid,  instead 
of  sulphuric  acid  alone,  as  employed  in  Kjeldahl's  process. 
The  two  substances  are  fused  together,  forming  when  cold 
a  semi-solid  mass,  which  can  he  easily  melted  and  poured 
from  a  warm  vessel.  0'5  to  1  grni.  of  the  substance  to  be 
analy.sed  is  heated  iu  a  round-bottomed  flask  of  about 
300  cc.  capacity.  Ijiquids  after  being  acidified  are  evaporated 
down  almost  to  dryness.  There  is  considerable  frothing  at 
the  commencement  of  the  reaction,  accompanied  by  the 
evolution  of  at  first  weak,  then  stronger,  acid.  The  escape 
of  acid  may  be  prevented  by  employing  an  arrangement  for 
condcnsmg  tho  vapours  and  returning  them  to  the  flask. 
The  concentration  of  the  acid  in  the  flask  must  not  be 
carried  too  far.  .\s  soon  as  the  frothing  begins  to  cease  the 
reaction  nmy  be  left  to  go  on  by  itself,  the  heat,  of  course, 
being  first  regulated.  The  time  necessary  to  complete  the 
reaction  varies,  but  ha-s  never,  with  the  author,  exceeded 


IJ  to  2  hours.    Below  are  some  of  the  results  obtained  by 
this  method : — 


Weight  of 

Percentage  of  Nitrogen 

Taken. 

Found.      1  Calculated. 

Bread 

Milk 

Uric  ncid 

2  grms. 
25  cc. 
1  grni. 

1  grni. 
0-5  grm. 

1-22 
0-M'J 

10-3t 

•i-i;o 
lu-o 

33-33 

io-:i7 
•t-nj 

10-1 

Morphine 

Aniline  oxalate 

It  is  pointed  out  that  the  success  of  the  determination 
depends  largely  on  the  construction  of  the  distilling 
apparatus.  The  author's  experience  leads  him  to  use  a 
wide  (l.'i — 20  mm.  diameter)  distillation-tube,  consisting 
solely  of  one  piece,  leading  into  the  vessel  which  contains 
the  acid.  It  is  worthy  of  note  that  a  small  amount  of 
alkali  is  extracted  from  the  glass  by  the  condensing  water- 
vapour.  This  may  he  iirevented  by  repeatedl}-  rinsing  the 
tube  with  hot  acid  before  use.  Lastly,  the  "author  finds 
that  a  titration,  more  exact  than  with  litmus,  m.ty  be 
made  by  the  addition  to  the  sulphuric  acid  used  for  con- 
densing the  ammonia,  of  a  mixture  of  suitable  amounts  of 
potassium  iodide  and  iodate,  the  liberated  iodine  being 
afterwards  determined  with  a  standard  solution  of  sodium 
thiosulphate. — E.  13. 


Method  for  the  Qimntilatice  Estimation   of  Fat   in  Milk, 

T.  Dietrich.     Zeits.  f.  angew.  Chem.  18H9,  413—414. 
The  author  uses  the  following  method  for  the  determination 
of  fat  in  milk  when  many  samples   have  to  be  treated  at  the 
same  time; — 

A  strip  of  filter-paper  about  27  cm.  long  and  8  cm.  broad 
is  tightly  wound  round  a  solid  wooden  cylinder  28  mm.  in 
diameter,  thus  making  a  paper  shell  closed  at  the  bottom 
and  some  5—6  cm.  high,  like  that  used  by  Soxhlet  for  the 
determination  of  fat  in  feeding-stuffs.  A  similar  shell  of 
cotton  wool  is  now  made  bj'  winding  a  strip  of  prepared 
cotton  wool  (such  as  is  used  for  surgical  bandages),  of  the 
same  dimensions,  round  a  wooden  cylinder  20  mm.  in 
diameter.  This  is  rammed  into  the  paper  shell,  thus  Hning  it 
with  a  layer  of  cotton  wool  4 — 5  mm.  thick  ;  the  hole  in  the 
centre  is  then  loosely  filled  with  cotton  wool. 

From  15 — 20  grms.  of  the  milk,  which,  if  sour,  are  first 
shaken  with  a  few  drops  of  strong  ammonia,  to  make  the 
liquid  homogeneous,  are  poured  into  a  weighing  bottle, 
weighed,  and  then  poured  into  the  prepared  shell,  the  bottle 
being  weighed  again.  The  shell  is  then  placed  upon  a  small 
glass  dish,  and  dried  at  60'— 80".  If  the  shell  has  been 
carefully  made,  no  milk  will  jiass  through  on  to  the  dish. 
When  total  solids  are  to  he  determined,  the  shell  is  dried 
till  of  constant  weight ;  otherwise  it  is  transferred  directly 
to  the  Soxhlet  extractor. 

The  author  finds  that  his  shells,  which,  on  an  average, 
consist  of  1-5  grms.  of  ]iaper  and  2— 2-2  grms.  of  cotton 
wool,  contain  nearly  0-01  grm.  of  fat,  which  must  be  allowed 
for  in  accurate  analysis. 

The  Soxhlet  extraction  tubes  are  ground  into  the  con- 
deiisers,  and  also  into  the  weighed  ether  flasks,  three  of 
which  are  supplied  to  each  extractor,  thus  preventing  loss  of 
time.— A.  G.  B. 
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Watts'  Dictionary  of  Chemistry.  Revised  and  entirely 
rewritten  by  H.  Foster  Morley,  M.A.,  D.8e.,  and  M.  M. 
Pattisox  Mum,  JI.A.,  assisted  by  eminent  contributors. 
In  four  volumes.  Vol.  II.  London  :  Longmans,  Green, 
&  Co.     New  York:  15,  East  16th  Street.     1889. 

Octavo  volume  strongly  and  handsomely  bound,  price  i2s. 
This,  the  second  volume  issued,  contains  Introduction  to 
the  Articles  relating  to  Organic  Chemistry  by  Dr.  Morley, 
List  of  the  Special  Contributors,  Table  of  Abbreviations 
used  in  the  work,  and  text  covering  760  pages,  commencing 
with  C  (Chenoeholic  Acid)  and  ending  with  I  (Indigo). 
With  regard  to  the  strictly  systematic  and  methodic  manner 
of  treating  a  subject  this  requires  to  be  utilised  by  frequent 
practical  reference  in  order  to  be  properly  appreciated,  and 
doubtless  it  will  be  found  to  be  of  the  greatest  ser\nce  in  the 
rapid  search  after  facts  where  time  is  limited  and  practical 
investigation  is  waiting.  For  a  brief  expose  of  this  method 
given  in  our  notice  of  Vol.  I.  see  this  Journal,  1888,  351. 
In  the  present  volume,  as  an  example  of  concise  and  method 
treatment  of  a  subject  at  once  of  theoretic  and  technical 
interest,  see  article  Citric  Acid,  whilst  that  on  Chemical 
CLASsiFiciTiox  is  clcarlv  and  ably  expounded,  withal 
condensed  into  a  surprisingly  brief  space.  Of  considerable 
importance  and  value  are  the  articles  on  Crystallisation, 
Dissociation,  Chemical  Equilibrium,  Equivalencj-,  Explosion, 
Fermentation  and  Putrefaction,  and  Flame.  An  important 
contribution  is  also  that  on  "  Geological  Chemistry." 

Attention  may  also  be  called  to  the  articles  on  "  Glycerin  " 
and  "  Indigo,"  which  latter  concludes  the  volume.  In  two 
cases  the  observance  of  the  rules  as  to  terminology  of  late 
vears  adopted  by  the  Chemical  Society  is  missed,  for  we 
find  here  the  terms  "  Glycerin "  and  "  Eesorcin,"  instead 
of  Glycerol  and  Eesorcinol. 


AVatts'  Manual  of  Chemistry.  (Based  on  Fownes' 
Manual.)  Vol.  I.  Physical  and  Inorganic  Chemistry. 
Second  Edition.  (Fourteenth  Edition  of  Fownes.)  By 
William  A.  Tilden,  D.Sc,  F.R.S.,  Professor  of  Chemistry 
in  the  Mason  College,  Birmingham.  London  :  J.  and 
A.  Churchill,  11,  New  Burlington  Street.     1889. 

This  volume  commences  with  a  short  sketch  of  the  more 
important  Elementary  Bodies,  the  principal  Laws  of 
Chemical  Combination,  and  the  representation  of  the 
constitution  and  reactions  of  bodies  by  Symbolic  Notation. 
The  next  section  contains  a  description  of  the  Non-metallic 
Elements,  and  the  more  important  compounds  which  they 
form  with  one  another  ;  and  this  is  followed  b}-  a  discussion 
of  the  general  principles  of  C'hemical  Philosophy.  In  this 
part  of  the  work  the  Laws  of  Chemical  Combination  and 
Decomposition  and  the  principles  of  the  Atomic  Theory 
are  more  fully  developed.  The  last  section  is  devoted  to 
the  Chemistry  of  the  Metals.  Tables  of  Hydrometer  and 
Thermometric  degrees,  &c.,  are  given  at  the  end  of  the 
book,  and  a  full  Alphabetical  Index. 

The  work  commences  with  the  author's  preface,  and  then 
follows  a  somewhat  novel  though  exceedingly  desirable 
feature,  viz.,  a  few  "  Directions  to  the  Student "  in  reading 
and  using  the  book.  The  Table  of  Contents  follows,  then 
comes  the  Introduction,  and  then  the  general  text,  covering 
525  pages,  and  interspersed  with  122  effective  wood- 
engravings. 

The  book  is  bound  in  black  cloth,  is  of  8vo.  size,  and  its 
price  is  Ss.  &d, 

A  Text-Book  of  Organic  Chemistry.  By  A.  Beenthsen, 
Ph.D.,  fonnerly  Professor  of  ( )rganic  Chemistry  in 
the  University  of  Heidelberg,  &c.  Translated  bj-  George 
M'Gowan,  Ph.D.,  Demonstrator  in  Chemistry,  University 
College  of  N.  Wales  (Bangor).  [The  original  text  specially 
brought  up  to  date  by  the  Author  for  this  edition.] 
London:  Blackie  &  Son,  49  and  50,  Old  Bailey,  E.G., 
Glasgow,  Edinburgh,  and  Dublin.     1889. 

The  German  edition  of  this  work  was  noticed  on  its 
appearance  (this  .lournal,  1888,  405).     It  has  been  highly 


praised  in  the  German  press,  and  hence  an  English  transla- 
tion was  to  be  looked  for  as  a  desirable  consummation. 
The  present  book  resembles  in  size  and  stj'le  the  German 
one,  and  that  the  accurate  expression  of  the  author's  views 
might  be  secured.  Dr.  M'Gowan  submitted  the  proof-slips  to 
Professor  Bernthsen's  personal  revision. 

It  will  be  observed  that  type  of  two  sizes  has  been 
employed  in  the  work,  in  order  that  the  matter  which  is  of 
the  greatest  importance,  either  in  itself  or  for  the  purposes 
of  a  general  review,  may  be  readily  distinguished. 

The  treatment  of  the  theoretical  matter  is,  especially  in 
the  first  half  of  the  book,  purely  inductive  ;  the  isomeric 
relations  of  the  paraffins,  for  instance,  are  first  referred  to 
under  Butane,  and  no  constitutional  formula  of  any  im- 
portant compound  is  given  without  the  grounds  for  it  being 
indicated.  The  inductive  method  is  also  retained  even 
where,  as  in  the  case  of  the  theory  of  the  benzene  derivatives, 
the  historical  development  has  run  on  other  lines.  In 
accordance  with  this  the  class  definitions  are  based  not  on 
theoretical  but  on  actual  relations.  After  the  Table  of 
Contents,  preceded  by  Author's  and  Translator's  Prefaces, 
comes  a  list  of  "  Additions  and  Corrections,"  and  this  is 
followed  by  the  te.xt,  covering  519  pages,  and  a  full  Alpha- 
betical Index.  For  the  general  sub-division  of  the  subject, 
we  refer  to  the  notice  of  the  German  edition  (this  Journal, 
1888,  405).     The  size  is  medium  8vo.,  and  the  price  9s. 


Chemical  Technology,  ok  Chemistry-  in  its  Applica- 
tions TO  Arts  and  Manufactures.  Edited  by  Chas. 
Edward  Groves,  F.B.S.,  Editor  of  the  Journal  of  the 
Chemical  Society,  and  William  Thorp,  B.Se.  With 
which  is  incorporated  Richardson  and  Watts'  Chemical 
Technology.  Vol.  I. — Fuel  and  its  Applications.  By 
E.  J.  Mills,  D.Sc,  F.R.S.,  and  F.  J.  Rowan,  C.E. 
Edited  by  C.  E.  Groves,  F.B.S.  London :  J.  and  A. 
Churchill,  11,  New  Burlington  Street.     1889. 

Large  8vo.  volume,  strongly  bound  in  red  cloth,  price  30s. 
The  work  is  based  upon  that  of  Richardson  and  Watts, 
which  was  itself  based  oir  that  of  Ronalds  and  Richardson, 
which  was  again  founded  on  the  German  work  of  Knapp. 

It  is  now  announced,  and  the  announcement  will,  be 
welcomed,  that  the  entire  work,  of  which  the  present  issue 
forms  the  first  ^'olume,  will  be  divided  into  sections,  of 
which  the  most  important  are — Fuel  and  its  Applications ; 
Lighting ;  Acids  and  Alkalis ;  Glass  and  Pottery ;  Metal- 
lurgy ;  Textile  Fabrics ;  Leather,  Paper,  &c. ;  Colouring 
Matters  and  Dyes ;  Oils  and  Varnishes ;  Brewing  and 
Distilling ;  Sugar,  Starch,  Flour,  &c. 

The  present  comprehensive  work  comprises  Table  of 
Contents,  and  a  still  larger  one  of  Illustrations,  which  form 
an  important  feature  of  the  book,  and  most  of  them  are 
splendidly  executed.  There  are  no  less  than  607,  and,  besides 
these,  five  plates,  that  on  page  36  representing  Microscopic 
Sections  of  Coal,  being  beautifully  executed  and  coloured. 

To  give  an  idea  of  the  extent  of  the  treatment  of  the 
subjects,  the  sub-divisional  headings  are  now  given — Wood ; 
Turf  or  Peat ;  Coal ;  Effect  of  Heat  on  Fuels ;  Wood 
Charcoal ;  Coke  ;  Distillation  of  Peat ;  .Vrtificial  or  Patent 
Fuel,  Briquettes ;  Gaseous  Combustibles ;  Liquid  Fuel ; 
Minor  Fuels ;  Theory  of  Heat ;  Flame ;  Application  of 
Fuel ;  Domestic  Heating ;  Heating  bj'  Means  of  Hot  Air ; 
Hot -blast  Sto\es  ;  Heating  by  Water  and  Steam;  Apphca- 
tion  'of  Fuel  to  A'aporis.ition  ;  Evaporation  ;  Distillation  ; 
Drying ;  Ovens  for  baking  Bread ;  Brick  and  Porcelain 
Kilns  !  Furnaces ;  Gas  Furnaces ;  the  practical  Effect  of 
Fuel ;  Analytical  Tables  of  various  kinds  of  Coal  and  other 
Fuel.     Appendix.  The  General  Principles  of  Coal  Washing. 

The  illustrations  represent  —  I.  Boiler  Furnaces.  II. 
Briquette  Apparatus.  III.  Calorimeters  and  P3rometers. 
IV.  Charcoal  Ovens  and  Apparatus.  V.  Chemical  Furnaces. 
W.  Coal  Washing  Apparatus.  VII.  Coke  Ovens.  VIII. 
Evaporating  and  Distilling  Apparatus.  IX.  Fire-damp  In- 
dicators. X.  Fire-places,  Grates,  and  Stoves.  XL  Furnaces 
and  Cupolas.  XII.  Gas-fired  Boilers.  XIII.  Gas  Producers. 
XIV.  Gas  Stoves  and  Gas  Fires.  XV.  Heating  Apparatus. 
XVI.  Heating  Gas  Retorts.  XVII.  Hot  blast  Ovens  and 
Stoves.  XVIII.  Kilns  and  Ovens.  XIX.  Liquid  Fuel  Appa- 
ratus.    XX.  Mechanical  Stokers.     XXI.  Miscellaneous. 
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AimoKiA  AMD  AiacoNiiTH  Compounds.    Comprising  their 

Miiinifiicturi'  from  Giis  Liquor,  and  from  Spent  Oxiilo 
(witli  till'  ri'covorv  from  tlu-  hitter  of  the  hy-prodiiets, 
Siiljihur,  Siilphix-yiinides,  I'riissian  blue,  &e.),  special 
attention  heiii^  piven  to  the  analysis,  ])roperties,  and 
tivatment  of  the  niw  materials  ai\<l  fuel  produets.  My 
Dr.  K.  Ait.NOLO.  Tninslateil  from  the  (iennaii  liy  IIvkold 
(i.  t'oi.M  i.N,  I'h.I).,  M.-V.  London  :  Sampson  Low, 
Marston,  S«'arle,  and  Hivington,  Limited,  Fetter  Lane, 
Fleet  Street,  K.C".     1889. 

Tins  Is  a  small  8vo  volumo,  hound  in  cloth,  price  5.s-., 
containing  Preface,  Tahle  of  Contents,  text  covering  12(i 
pages,  and  an  .Vlphahctical  Index.  With  the  text  are 
interspersed  nine  wood  engravings,  and  the  .\ppendix,  from 
pages  111  to  120,  comprises  a  Msefid  series  of  Tables  of 
S|M'cifie  {iravities  of  .Vnnnoiiinm  Sulphate  Solutions,  with 
corresponding  percentages  of  real  Sulphate;  of  .^aI-ani?no!iiac 
Solutions,  Caustic  .\mmoiiia  Solutions  ((.'arius),  .slulpluiric 
Acid  (Kolb),  Hydrochloric  .\cid  and  Nitric  .\cid  (Kolb),  &c. 
A  Synopsis  of  Kecent  Literature  and  Kecent  Patents  is 
tinnlly  given. 


(From  liiimd  of  Tnide  (lud  other  Journals.') 


TARIFF  CHANGES  AND  CUSTOMS 
REGULATIONS. 

Russia. 
Importation  of  Oil  of  Hitter  Almonds. 

According  to  a  decision  of  the  Imperial  Council  approved 
by  the  KniiHjror  of  Kussia,  Article  2.50  of  the  Customs  Tariff, 
which  prohibits  the  importation  of  oil  of  bitter  almonds,  is 
abolishifl,  and  this  article  will  in  future  pay  import  duty 
according  to  paragraph  2  of  Article  144,  or  15  roubles  85 
copecks  gold  per  poud. 


The  Xetherlands. 

Classification  of  Articles  in  Customs  Tariff. 

According  to  the  Monileur  Behje,  the  following  decisions 
affecting  the  classification  of  articles  in  the  Netherlands 
Customs  Tariff  have  recently  been  given  by  the  Netherlands 
Customs  authorities : — 

Medicinal  capsules  arc  free  from  import  duties. 

Liquid  creoliue  is  assimilated  to  oils  not  specially  distin- 
guished, and  pays,  consequently,  0-55  florin  per  100  kilo- 
grammes. 

Switzerland. 

Classification  of  Articles  in  Custotiis  Tariff". 
Note. — Quintal  :=. 220 -4  lb.  avoirdupois.     Vranc  =  9^il. 

The  following  decisions  affecting  the  classification  of 
articles  in  the  Swiss  Customs  Tariff  were  given  by  the  Swiss 
Customs  authorities  during  the  month  of  August  last : — 

Liquid  ammonia,  in  receptacles  of  wrought  iron. — Cate- 
gory da.     Duty,  7  francs  per  quintal. 

Gan-cotton,  for  the  manufacture  of  collodion  {eoUodum- 


woUe)  (less  explosive,  and  containing  less  nitric  acid  than 
gun-eotton  used  as  an  exjilosive  material). — Category  21. 
Duty,  10  francs  per  quintal. 

A|>paiatus  of  copper  for  distillation.  —  Category  105. 
DiUy,  -I  francs  per  ipiintal.  This  article  is  taken  out  of 
Category  i;i9. 

France. 

( ^itstoms  IJerisiou.s. 

Circulars  have  been  issued  by  the  French  Cnsfonis  De- 
partment giving  the  following  divisions  in  regard  to  the 
classilication  of  articles  in  the  French  ('ustoms  Tariff,  and 
to  the  a)>plication  of  the  Customs  Law  : — 

The  duty  of  5  per  cent,  ad  valorem  at  present  a]>plicable, 
according  to  the  general  tariff,  (Ui  sulphate  of  quinine  im- 
ported from  abroad,  will  in  future  be  converted  into  a 
specific  duty  of  250  francs  jier  100  kilogrammes,  without 
distinction  of  quality. 

lironze  of  silicium  is  assimilated,  for  payment  of  duties,  to 
ordinary  bronze. 

Wine  lees  declared  for  temporary  admission  for  tlu;  pur- 
pose of  nuiking  cream  of  tartar  and  tartaric  acid  to  be 
re-exported,  are  to  be  analysed  by  the  Customs  official  in 
order  to  (leterraine  the  strength  of  the  lees. 


Portugal. 

The  Customs  Treatment  of  Saccharin. 

A  despatch,  dated  the  4th  September  last,  has  been 
received  at  the  Foreign  Office  from  Mr.  Petre,  Her  Majesty's 
Minister  at  Lisbon,  enclosing  coiiies  and  translation  of  a 
Koyal  Decree  of  the  20th  August,  fixing  the  imjiort  duty  on 
saeeliariu  for  consumption  in  apothecaries' shops  in  Portugal 
at  15,000  reis  (.3/.  6s.  8rf.)  per  kilogramme.  Saccharin, 
where  pure  or  mixed,  and  any  articles  of  food  containing 
the  same,  is,  according  to  the  decree  notified  in  p.  249  of  the 
September  (1888)  inimher  of  the  Board  of  Trade  .Journal, 
aiul  subject  to  the  above  exception,  prohibited  to  be  iniporteil 
into  the  continental  part  of  the  kingdom  of  Portugal  or  into 
the  adjacent  islands. 


ROL-MANTA. 

Redxtction  of  Import  Duty  on  I'hannarentiral  Preparations 
and  Compounded  Medicines. 

The  Deutsrhes Handels-Archio  for  the  month  of  September 
says  that  a  Koumanian  law  of  the  22nd  .Tune  last,  provides 
as  follows  : — 

The  Customs  duty  on  pharmaceutical  preparations  or 
compounded  medicines  provided  for  in  Article  146  of  the 
"  .\utonomous  "  Tariff  is  reduced  from  10  francs  to  3  francs 
per  kilogramme. 


Duty  on  Butyric  Ether. 

A  general  order  has  been  issued  by  Her  Majesty's  Customs 
to  the  effect  that  the  Treasury  have  directed,  with  reference 
to  the  provision  contained  in  the  Schedule  to  the  Act  :!9  &  40 
Vict.  cap.  ;i5,  that  a  duty  of  15a-.  a  gallon  be  charged  on 
butyric  ether,  upon  importation  into  Great  liritain  and 
Ireland,  that  being  the  smu  which  may  be  taken  as  equivalent 
to  the  duty  on  the  quantity  of  spirit  used  in  its  manufacture. 

This  duty  will  be  levied  on  and  after  the  1st  day  of 
October  1889. — Loudon  Chamhtr  if  Commerc.-. 
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TRADE  BETWEEN  SPAIN  AND  THE 
UNITED  KINGDOM. 

1.  Imfokts  into  the  United  Kingdom  from  Spain. 


Peiscipal  Aeticies. 

Tiiree  Months  ending 
September 

1883. 

1889. 

Chemical  products  unenumerated  .Value  £ 

Copper  ore  and  regulus |  Valulf £ 

Manganese  ore (vll°ue^£ 

Oil  olive (v'^r'% 

9,393 

21.757 
5t2,480 

27 
972 

127,027 
241,695 

16,782 
100,424 

4,248 

20,949 
362,561 

.3,630 
9,210 

1,004 
37.280 

116,414 
226,643 

132,186 
12,027 
1,3,916 
82,989 

Pyrites  of  iron  or  copper [  Va°M  £ 

Quicksilver {va^u;£ 

Rags  and  esparto (  valuTfi 

2,327,683 

2,316,890 

2.  Exports  of  British  and  Irish  Produce  from  the 
United  Kingdom  to  Spain. 


PEIK CIPAL  ■  A  ETICLES. 


Three  Months  ending 
September 


1883. 


Alkali 1  Value  £ 

Caoutchouc,  manufactures  ot Value  £ 

„         .,_  f    Tons 

Cement 1  Value  £ 

Chemical  products  (including  dye- 
stuffs)  Value  f 

Coal,  products  of  (including  paraffin 
and  petroleum) Value  £ 

Glass  manufactures  Value  £ 

Grease,  tallow,  and  animal  tat. . .  |  value  £ 

Manure Value  £ 

r  Tons 
Oil.  seed lValue£ 

„   other  sorts Value  £ 

Painters'  colours  and  materials. . .  .Value  £ 

Soap lValue£ 

Total  Value £ 


67,769 
19,688 

6,414 

3,245 
6,963 


16,321 

9,271 

2,190 

7,745 
7,378 

30,537 

94 

1,913 

6,025 

8,314 

644 
575 


922,242 


1839. 


79,439 

22,797 

.5,526 

1,737 
3,407 


14,684 

3,855 
2,682 

771 

704 

27,360 

79 
1,728 

7,014 

8,734 

703 
789 


1,076,120 


EXTRACTS  FROM  DIPLOMATIC  AND 
CONSULAR  REPORTS. 

Poisoning  from  Canned  Provisions. 

Tlie  following  is  an  extract  from  a  report  to  the' Foreign 
Office,  dated  the  23rd  August  last,  Ijy  Captain  W.  F. 
Segrave,  Her  Majesty's  Consul  at  Haltimorc,  on  the  subject 
of  canned  goods  deleterious  to  healtli  put  up  in  the  United 
States  :— 

"  Commercially  all  canned  provisions  that  are  hermetically 
sealed  are  pack<.(l  in  cans  made  of  tinplate,  i.e.,  sheet  iron 
su|icrticially  alloyed  with  tin. 

"  This  article  is  imported  exclusively  from  England,  and 
is  subject  to  an  import  duty  of  one  cent  per  jiound.     The 


average  import  for  the  past  three  years  has  been  3,600,000 
boxes,  which  jiaid  in  duties  3,900,000  dollars.  There  is  no 
tinplate  manufactured  in  the  United  States,  and  yet,  with 
nothing  in  the  tinplate  trade  to  protect,  the  duty  of  a  cent  a 
pound  is  still  imposed  on  it. 

"  One  hundred  and  thirty  millions  of  cans  are  every  3'ear 
manufactured  in  Baltimore  city  alone,  and  two  niilliou 
pounds  of  solder  are  consumed  in  making  them. 

"  Equal  parts  of  block  tin  and  lead  form  the  best  solder, 
but  no  doubt  a  baser  description  of  solder,  composed  of  a 
larger  proportion  of  lead,  is  by  no  means  uncommon.  A 
flux  of  powdered  resin,  or  a  much  more  deleterious  flux 
composed  of  chloride  of  zinc,  containing  free  muriatic  acid, 
is  applied  to  the  tinned  surface  to  be  soldered,  and  this  the 
unfortunate  and  dangerous  practice  is,  to  apply  on  the  inside. 

"  The  use  of  an  acid  flux  for  inside  soldering  is  objected 
to  as  a  possible  source  of  danger,  whereas  in  cans  where 
resin  is  used,  it  is  asserted,  and  no  doubt  with  good  reason, 
that  it  communicates  its  taste  to  the  contents  of  the  can. 

"  To  obviate  both  objections,  the  law,  which  is  compulsory 
as  well  in  France  as  in  Germany,  should  be  passed  and 
enforced  in  this  country,  to  the  effect  that  all  cans  containing 
articles  of  food  should  be  soldered  on  the  out.iide. 

"  Laudable  efforts  have  no  doubt  been  made  by  the  trade 
to  abolish  entirely  tvside  soldering,  but  not  as  yet  with  such 
entire  success  as  they  deserve. 

"  The  first  danger  from  the  inside  surface  of  solder  is  the 
direct  solvent  action  on  the  lead  of  an  acid  fluid,  when  acid 
vegetables  or  fruit  are  preserved  without  sj'rup.  The  second 
source  of  danger  is  from  galvanic  action. 

"  There  is  one  special  hermetically  sealed  product  which 
even  in  this  country  and  in  the  trade  has  a  peculiarly  evil 
reputation,  and  that  is  the  American  sardine,  in  which  there 
is  great  possibility  of  danger  as  at  present  put  up. 

"  Notwithstanding  the  label  is  French,  in  the  well-known 
yellow  and  black  letters,  the  contents  are  not  sardines,  nor 
are  they  put  up  in  '  huile  d'olive  pure,'  but  in  cotton-seed  oil. 

"  Professor  Tonry,  of  this  city,  states  in  a  report :  *  I  have 
now  before  me  one  of  these  sardine  tins,  with  the  solder  on 
the  inside,  and  fully  one  quarter  of  the  interior  surface  of 
the  metal  eaten  away. 

" '  The  fish  that  were  contained  in  this  tin  were  nearly  all 
eaten  by  three  persons,  two  of  whom  were  children,  and  all 
were  taken  sick  ^vithin  half  an  hour  after  consuming  them. 
The  child  who  bad  eaten  most  freely  died  in  24  hours. 

" '  I  made  a  chemical  examination  of  the  viscera  and 
found  lead  ;  lead  w'as  also  found  in  the  oil  and  remaining 
contents  of  the  tin.  A  coroner's  inquest  was  subsequently 
held,  the  verdict  found  being  that  death  resulted  from  lead 
poisoning  from  a  sardine  tin  improperly  soldered.' " 


The  Production  of  Henequen  in  Mexico. 

With  reference  to  the  notice  on  pp.  421 — 22  of  the  April 
number  of  the  Board  of  Trade  Jotunal,  a  further  despatch, 
dated  the  27th  August  last,  has  been  received  from 
Sir  F.  C.  E.  Denys,  Her  Majesty's  Charge  d' Affaires  at 
Mexico,  giving  the  following  information  on  the  subject  of 
the  production  of  henequen  in  Mexico,  but  more  particularly 
in  Yucatan : — 

"  The  great  activity  in  the  henequen  industry  of  Yucatan 
is  steadily  maintained,  the  value  of  the  fibre  exported  during 
the  first  seven  months  of  the  year  amounting  to  over 
7,000,000  dols.  (1,00.5,100/.). 

"  The  ports  to  which  it  has  been  chiefly  sent  are  New 
York,  New  t)rleans,  Boston,  Havana,  Hamburg. 

"The  small  outlay  required  to  make  a  plantation  of 
henequen,  the  little  care  necessary  when  once  the  plant  has 
begun  to  yield,  and  the  immense  profits  to  be  derived  from 
the  sale  of  the  fibre  at  the  current  price,  namely,  26  reals 
the  arroba  (9s.  8d.  for  25  lbs.),  have  naturally  attracted 
much  attention,  and  efforts  are  being  made  to  introduce  the 
plant  into  other  parts  of  the  Republic  where  the  toil  offers 
the  necessar}'  features  for  its  successful  cultivation. 

"  The  Diario  Comercial,  in  a  recent  number,  states  that 
samples  of  fibre  taken  from  jilants  grown  at  Solidad,  in  the 
State  of  Yvra  Cruz,  have  been  pronounced  in  New  York  to 
be  of  a  superior  quality,  and  to  have  realised  higher  prices 
than  the  fibre  from  Yucatan. 
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"  In  the  nciglilKiurhood  of  Alvnrado,  in  the  same  Stiite, 
the  Diiirio  Comiicial  iiu'iitions  lliut  sonu-  MO.OOll  ]iliiiits 
have  already  been  planted,  and  it  is  eoiisiileiiil  iiri>lmlilc 
that  the  eultivalion  of  heiieqiieii.  if  it  prove  siucesvliil.  will 
here  siiperse<le  lliut  of  eotlon,  ivhieli  the  dani])ness  of  tlu' 
eliniate  and  the  ravaf;es  of  the  niuneroiis  iiiseels  have  lieen 
ri'iKleriufi  less  prolitable  year  by  year. 

"The  planters  of  Yiieatan,  who  are  now  niakini;  larf;e 
fortunes,  may  therefore  liave  to  contend  with  a  bri-U 
competition  in  the  near  future." 

TlIK    UkIIILKN    ClI  VMl'AONK    PllOCESS. 

riiilid  Slalis  Cuiisiilar  Hfporl.i,  May  1H89, ;).  70. 

Chanipafine,  as  is  well  known,  is  but  an  ordinary  wine 
chftrjied  with  earhonic  acid  gas.  'I'lie  ]irocess  l)y  which  it 
is  made  reipiires  time,  labour,  and  skilful  maniiuilation.  It 
bejnns  late  in  tlie  spring  with  the  wine  of  the  preceding 
autumn. 

In  sucli  wine  tlie  fungi  are  still  alive  and  vigorous  enough, 
upon  due  pn)voeation,  to  continue  the  work  of  fi-rin^-ntatioii. 
Older  wine,  it  has  been  held,  could  not  be  employed, 
because  the  fungi  had,  it  was  thought,  become  sterilised. 

About  2  per  cent,  of  sugar  liaving  been  put  into  the 
bottles  they  are  recorked.  Kermentation  sets  in  with  pro- 
duction of  alcohol  and  carbonic  acid  ;  but  there  is  also  at 
first  a  muddying  of  the  winct  followed  by  a  thick  deposit 
upon  the  sides  of  the  bottle.  Taiuiln  ai\il  alum  are  intro- 
duced to  loosen  this,  the  bottles  are  gradually  inverted,  and 
at  last  the  whole  deposit  is  collected  on  the  cork.  All  this 
is  attended  with  a  loss  of  from  15  to  2.j  per  cent,  of  the 
bottles  and  their  contents,  so  uncontrollable  docs  the 
pressure  become. 

The  bottles  are  then  "  disgorged,"  that  is,  the  corks  are 
skilfully  drawn,  the  deposit  allowed  to  escape,  and  sugar 
brandy  and  strong  wine  are  added  to  replace  the  loss.  The 
champagne  is  then  recorked  and  is  ready  for  the  market. 

This  involves  immense  labour,  and  Herr  Adolph  Reihlen 
of  .Stuttgart  set  to  work  to  minimise  this  labour  and  waste. 
The  method  he  pursued  is  based  upon  the  following  lines ; 

In  1833  Schwamm  disco\-ercd  that  the  deposit  thrown 
down  by  wine  contained  countless  minute  parasitical  plants 
of  various  orders. 

These  were  recognised  as  the  agent  in  fermentation,  and 
Reihlen  found  that  these  organisms  were  not  confined  to 
wine,  but  existed  throughout  the  whole  vegetable  kingdom, 
and  could  be  induced  to  settle  from  the  air  upon  suitably 
prepared  vegetable  fibre.  Herr  Reihlen's  apparatus  is  such 
that  large  quantities  of  wine  in  one  body  can  he  subjected 
to  the  fermentation  process  by  means  of  germs  caught  from 
the  atmosphere  on  wood-fibre  moistened  with  sugared  water. 
This  fibre  is  not  thrown  loosely  into  the  receiver,  but  is  held 
in  a  sort  of  biusket,  so  that  it  can  be  withdrawn  at  pleasure, 
and  with  it  the  sediment  which  in  the  old  process  gave  so 
nuich  trouble. 

There  being  a  fixed  ratio  between  the  pressure  upon  the 
receiver  and  the  advance  of  the  champagne  process,  it  is 
easy  to  determine  how  rapidly  the  contents  can  be  drawn 
off  as  a  finished  product,  and  the  equivalent  of  the  raw 
material,  wine  and  sugar,  added  to  make  the  process 
continuou.s. 

It  was  in  1885  that  the  first  bottle  of  this  new  champagne 
was  sold.  The  production  is  now  6,000  bottles  a  day.  -V 
champagne  nndistingulshable,  it  is  claimed,  from  the  best 
French  brands  is  furnished  at  less  than  30  cents,  (lorf.)  a 
bottle. 

From  the  first  the  new  champagne  has  been  in  use  in  the 
hospitals  of  Stuttgart  and  elsewhere,  and  is  pronounced 
upon  authority  to  be  perfectly  pure. — C.G.C. 

Uykwoods  in  Bordeaux. 
United  States  Consular  Reports,  May  1889,  p.  84. 

There  are  15  dye-works  in  liordeaux,  and  the  principal 
dye-wood  employed  is  campeachy  wood,  iin]iorted  from 
Yucatan,  the  Antilles,  Hayti,  and  South  AnuTiea.  Its 
colour  is  a  viuous  red,  slightly  shading  to  blue,  and  pro- 
duces violet,  black,  red,  yellow,  grey,  &c.,  according  to  tlie 
acid  substances  employed  with  it. 


Yellow  wood  is  also  used.  The  finest  comes  from  Cuba, 
and  is  principally  used  in  silk  dyeing. 

l\'rnand)uco  wood  or  lira/.il  wood  is  ftuind  near  Pernam- 
bueo.  The  price  is  high,  being  from  'M)s.  to  50s.  per  ewt. 
owing  to  which  only  a  smiill  ([uantity  is  imported  into 
Krance.  The  colour  is  a  poslllve  hut  beautiful  red.  Other 
species,  found  in  tin-  \Vest  Indies  and  Central  America,  are 
either  reddish-yellow  or  ilark  red,  which  changes  to  a  dark 
brown  when  exposed  to  the  air.  The  derived  tints  are 
light  red  and  amaranth,  anil  it  is  employed  to  produce  a 
nu)re  positive  madder-red,  and  to  apply  colours  on  wool, 
silk,  and  ct)ttun.  The  colours,  howcNcr,  are  ni>t  durable, 
but  can  be  rendered  more  so  by  steaming,  or  by  the  addition 
of  gall  or  sumac.  Kedwoods  are  divided  into  two  classes, 
extractive  and  nnn-extractivc.  The  extractive  species  are 
imported  from  lira/.il  and  other  parts  of  .Vnierica,  and 
includes  also  the  Sapan  wood  from  the  East  Indies.  Chili 
and  Colorado  woods  are  especially  esteemed  ;  tlu*  colour  is 
pale  or  brownish-rose.  IJaliia  wood  of  good  quality  is  violet- 
red  in  colour.  Sapan  wood  is  pale  in  eoloin*,  but  develops 
a  beautifid  bright  red.  >i'oii-extracti\'e  woods  are  sandal, 
calcatonr,  and  camwood.  These  woods  only  yiehl  their 
colouring  matter  to  alkalis.  Sandal  wood  ami  camwood 
come  from  Africa  and  calcatonr  from  the  West  Indies. 

— C.  G.  C. 


I.viroRTS  .VND  E.xi'ouTs  OF  Exotic  Wood  at  Port  of 
Bordeaux. 


Tears. 

Imports. 

Exports. 

1883 

Lb. 

2,158,730 

Lb. 
31,i»)2 

1883 

■t,896,.fS0 

302,(596 

1831 

3,324.458 

lO.ililO 

1885 

5,319,860 

37,976 

188S 

3,639,468 

684,172 

1887 
Total 

5,297,862 

1,117,276 

24,136,712 

2,093,712 

—C.G.C.   ] 

Manufacture  and  Use  op  Alcohol  in  France. 

United  States  Consular  Reports,  May  1889,  p.  176. 

On  the  14th  December  1875  the  French  Assembly  enacted 
a  law  providing  that  all  farmers  and  fruit-growers  might 
distil  wines,  lees,  ciders,  plums,  and  cherries  grown  on  their 
own  property  without  license  or  previous  declaration  and 
free  from  all  supervision  by  the  re\enue  officers  of  the 
.State.  This  sjstem  has  now  endured  for  13  years,  and,  it 
is  alleged,  has  led  to  such  serious  frauds  and  such  deplorable 
effects  upon  the  wine  nuirket,  that  it  is  now  demanded  that 
free  distillation  shall  be  suppressed  and  all  manufactures  of 
alcohol  subjected  to  uniform  control  and  taxation. 

The  following  facts  and  statistics  have  been  elicited 
during  the  discussion.  The  native  wine  product  of  France 
has  declined  from  56,405,000  hectolitres  (1,490,153,885  gals.) 
in  1H77  to  24,333,000  hectolitres  (642,805,861  gals.)  in  1887. 
The  point  of  interest  is  to  examine  how  the  product  of 
alcohol  has  vaiied  in  relation  to  the  yearly  vintage. 

While,  therefore,  the  production  of  alcohol  has  increased 
nearly  20  per  cent,  during  the  12  years,  the  annual  distilla- 
tion of  alcohol  from  wine  has  fallen  from  545,994  hectolitres 
to  32,758  hectolitres,  or  1  gal.  in  1887  for  each  17  gals, 
in  1876. 

It  requires  from  7  to  8i  gallons  of  wine  to  make  one  of 
brandy,  so  that  the  whole  amount  made  in  1886 — 87  could 
not  have  exceeded  80,000  hectolitres.  Coni|)aring  this  with 
the  quantit}^  of  so-called  cognac  dnnik  and  exported  we 
obtain  some  idea  of  the  proportion  to  which  the  manu- 
facture from  other  substances  has  grown.  A  large  part 
also  of  the  alcohol  made  by  farmers  is  used  for  fortication 
of  wines,  and  this  was  especially  the  case  in  1888. 
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Alcohol  produced  from  the  DistiUatioTi  of 

Tear. 

Farinaceous 
Matters. 

Molasses. 

Beets. 

Wine. 

Cider. 

Lees,  Dregs, 
&c. 

Fruits. 

Other 

Matters. 

Total. 

1876 

Hectolitres. 
101,402 

Hectolitres. 
710,670 

Hectolitres. 
243,337 

Hectolitres. 
545,994 

Hectolitres. 
22,388 

Hectolitres. 
76,227 

Hectolitres. 
1,228 

Hectolitres. 
7,929 

Hectolitres. 
1,709,175 

1877 

163,204, 

642,709 

272,883 

157,570 

9,468 

66,191 

1,062 

6,796 

1,308381 

1878 

180,469 

646,715 

331,716 

192,952 

9,822 

51,079 

978 

.3,496 

1,417,227 

1879 

347,171 

723,631 

364,714 

102,651 

7,265 

36,831 

438 

6,178 

1,487,879 

3880 

41-2,585 

685,433 

429,878 

26,200 

3,317 

17,373 

624 

4,658 

1,581,068 

1881 

506,273 

685,646 

663,a40 

34,324 

2,291 

^4,621 

603 

4,289 

1,821,287 

1882 

447,066 

703.989 

536,056 

21,962 

9,829 

22,893 

718 

4,058 

1,766,566 

1883 

581,932 

750,637 

629,998 

22,710 

8,088 

28,918 

1,408 

7,325 

2,011,016 

1881 

481,001 

778,714 

569,257 

35,251 

13,567 

43,266 

2,799 

4,609 

1,9*4,464 

1885 

567,768 

728,523 

465,451 

23,240 

20,908 

43,853 

7,680 

7,028 

1,864,614 

1886 

789,963 

471,781 

683,935 

19,513 

28.600 

49,3U 

4,424 

4,673 

2,052,250 

1887 

765,050 

451,826 

672,352 

32,758 

13,595 

41,872 

2,U6 

25,796 

2,005,635 

Note.— 1  hectolitre  =  26'417  Rallons. 


The  present  law  enables  low  and  deleterious  grades  of 
alcohol  to  be  made  from  figs,  dates,  beets,  and  other 
substances,  and  to  be  used  while  warm  from  the  still  in 
fortifying  artificial  wine  made  from  dried  grapes  and  water. 
Aceordingh'  it  is  proposed  to  suppress  the  present  right  of 
free  distillation  by  cultivators,  and  introduce  super\"ision  by 
revenue  officers  of  all  distillation,  reserving  to  actual  wine- 
growers a  priiTlege  of  strengthening  their  vintage  to  a  limit 
of  2  per  cent,  free  of  tax,  with  alcohol  made  from  wine  grown 
on  their  own  premises.^^".  6.  C. 


MISCELLANEOUS  TRADE  NOTICES. 

Discovert  of  Petroleum  Springs  at  Zaxte. 

It  is  announced  in  the  Revue  de  V  Orient  that  petroleum 
springs  have  been  discovered  at  Zante.  The  quality  of  the 
oil  having  been  found  very  good  for  lighting  purposes,  a 
foreign  company  has  applied  for  the  concession  to  work 
the  springs,  on  condition  of  having  a  monopoly  of  the  sale 
for  local  consumption. 

The  Discovert  of  a  Rich  Silver  Mine  in  Japan. 

TXi^  London  tuid  China  Telegraph  of  the  17th  September 
contains  the  following  particulars  of  the  recent  discovery  of 
a  rich  silver  mine  in  .Tapan  : — 

South  of  the  city  of  Furuhira,  in  Shiribishi  territory,  at 
a  point  "where  the  river  divides  into  two  branches,  the 
Inakura  and  Ishinosawa,  and  familiarly  known  by  the 
name  of  Futatsumata  (two  branches),  is  situated  the 
Furuhira  mine.  It  was  first  discovered  on  July  10,  1885, 
by  three  wood  choppers.  Ten  days  afterwards  they  applied 
for  permission  to  work  the  mine.  A  charter  was  granted 
in  February  of  the  following  year,  and  on  March  2 
operations  were  commenced.  Scarcity  of  capital,  how- 
ever, compelled  them  to  abandon  the  enterprise  when  only 
a  depth  of  13  feet,  by  15  feet  wide,  had  been  reached. 
But  immediately  their  charter  had  expired  an  officer  of 
the  Hokkaido  Mining  Company  sought  and  obtained  the 
permission  of  the  discoverers  to  work  the  mine,  and  then 
renewed  the  charter.  Work  was  recommenced  on  May  24 
this  3-ear,  under  the  superintendence  of  Mr.  Kono,  an 
engineer,  and  the  mine  has  already  proved  to  be  of  a 
most  fertile  character.  Thirteen  veins  have  been  stnick, 
and  it  is  expected  that  more  will  be  found.  It  is  also 
stated  that  the  precious  metal  lies  in  the  bed  of  the  river. 
Five  pits  are  now  being  worked  by  the  company.     One  of 


these,  the  Shachihoki  (Grampus)  was  found  to  be  very 
rich  in  silver  when  only  a  depth  of  30  feet  had  been 
reached.  When  analysed,  the  best  yields  were  found  to 
contain  lA  per  cent,  of  silver,  middle  •  4  per  cent.,  and 
common  -2  per  cent,  silver  and  •04j  per  cent.  gold.  We 
cannot  expect  that  the  output  will  continue  so  abundant, 
but  if  experienced  engineers  were  employed  it  would  not 
be  difficult  to  maintain  an  average  of  •  5  per  cent. 


Establishment  op  a  Dtnamite,  Sulphtjeic  Acid,  and 
Sulphate  of  Ammonia  Factort  in  the  Argentine 
Republic. 

According  to  the  Bulletin  due  MusSe  Commercial  there 
has  been  established  at  Zarate,  on  the  Parana,  a  factory 
for  dynamite,  sulphuric  acid,  and  sulphate  of  ammonia. 
This  establishment  is  placed  under  the  direction  of  an 
Italian  engineer.  Up  to  the  present  the  products  in  question 
have  been  imported  from  Europe. 


Canadian  Sugar. 

The  Canadian  Manufacturer  says  that  "there  is  no 
sufficient  reason  whj-  Canada  should  not  produce  all  or  the 
greater  part  of  the  sugar  it  consumes,  seeing  that  the  soil 
and  climate  are  eminently  well  adapted  to  the  growth  and 
cultivation  of  the  sugar  beet.  Some  spasmodic  efforts  have 
been  made  in  this  direction  in  the  province  of  Quebec, 
and  indeed  there  is  now  a  large  and  well  equipped  factory 
there,  at  Berthier,  for  the  manufacture  of  sugar  from  this 
vegetable.  The  fact  has  been  satisfactorily  established  that 
beets  grown  in  the  vicinity  of  Berthier  possess  as  large  an 
amount  of  saccharine  matter  as  any  grown  under  the  most 
favom-able  circumstances  in  France,  Germany,  or  Austria  ; 
and  it  is  equally  certain  that  not  only  that  particular 
locaUty,  but  about  all  the  available  lands  in  Quebec,  Ontario, 
and  the  North  -  West  are  equally  well  adapted  to  that 
industry." 


Agricultural  and  Industrial  Products  op  Greece. 
See  Board  of  Trade  Journal  for  October,  pp.  460 — 464. 

The  Margarine  Trade  in  Sweden. 
Ibid.,  pp.  465 — 166. 

Trade  and  Navigation  op  Burmah. 
Ibid.,  pp.  467 — 472. 
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QuicKsiLVEn  IN  Tuscany. 

The  miiiiii);  districa  of  Moiitc  Aiiiiutii  is  sitiiiitrd  in  tlie 
province  of  Cirosseto,  lu'iir  the  niihvuv  station  of  tlie  simie 
iiume  oil  the  Hne  from  (irosseto  to  Sienna. 

The  Pcnna  mountain  consists,  befjinniofj  at  the  top,  of 
the  foUowinj;  strata  : — .\  eireuUir  beU  of  numnnilitio  ami 
nu«lre()orie  limestone  of  Koeene  af;e  ;  marly  nian^'aiiiferous 
shale.s  and  limestones  of  verv  Kne  texture  and  eoutaininf; 
ciUeite  in  the  numerous  lissures  ;  marly  nou-uiaii^auifcrous 
limestoiu-s.  The  |u-iuel|)al  deposits  of  einualiar  are  found 
in  these  liuiestones  iu  irref;idarly  distriliuteil  nmsses  of 
irre-rular  form  ;  greyish  nuulreporie  sllieeous  beds  ;  small 
veins  filleil  with  very  pure  cinnabar  form  an  irrcfiular  net- 
work in  these  siliceous  beds;  marls  and  limestones,  similar 
to  ulhorese  limestone,  with  a  network  of  lissures  tilled  with 
ClUeite. 

The  cinnabar  is  found  in  betls  and  wins.  ,\t  .Siele,  the 
small  irregular  \i'ins  were  followed  downwards,  and  at  a 
ilepth  of  :!60  feet,  the  most  valuable  ileposits  of  ciiniabar 
were  found  in  the  marly  limestones.  At  Cornaechino  the 
small  veins  in  the  siliceous  rocks  were  followed  u]iwanls 
until  the  deposits  were  found  in  the  limestones,  t'sually 
the  clays,  imprejinated  with  cinnabar,  till  the  irregular 
cavities  in  the  marly  limestones.  'I'he  proportion  of  ciimabar 
in  the  clays  is  sometimes  so  small  that  the  ore  is  only 
discerned  by  rul)bing  the  surface  of  the  clay  so  as  to  break 
the  particles  of  cinnabar  and  produce  a  red  colour.  The 
cavities  appear  to  be  all  inter-communication,  anil  sometimi's 
contain  a  brecehia  of  limestone  and  clay.  The  clay  is  some- 
times tilled  with  a  network  of  snudl  veins  of  cinnabar. 

The  cinnabar  is  sometimes  aceonipanied  by  sub-sulphides 
of  mercury  (Ifp;S)  known  as  "  neri,"  and  native  mercury. 
Iron  pyrites  and  fjyiisuni  are  associated  with  the  cinnabar  in 
the  clays  but  not  in  the  veins. 

Dejiosits  of  stibiiite  (tersulphide  of  antimony)  are  found 
n.ssociated  with  the  cinnabar. 

The  percentaf,e  of  mercury  varies  from  2  to  30  per  cent. 
in  tlie  mineral,  and  is  concentrated  up  to  25  or  35  per  cent. 
The  ore  is  washeil  with  rakes  in  small  rectangular  boxes. 
The  mineral  is  then  mixed  with  about  20  per  cent,  of  quick- 
lime anil  placed  in  retorts  and  heated ;  the  mercury  which 
distils  over  is  comlensed.  The  plant  appears  similar  to 
that  used  for  gas  making.  One  ton  of  wood  is  used  per  ton 
of  mineral,  and  each  operation  lasts  about  seven  hours. 

The  wages  paid  for  12  hours'  shifts  (less  intervals  for 
meals)  are: — ^liners,  31  cents;  labourers,  25  cents;  tim- 
bererii,  41  cents;  waggon-men,  41  cents;  women,  12  cents, 
and  an  allowance  of  4  cents  per  day  to  each  miner  for 
lamp  oil. 

The  pro<Uicc  of  mercury  has  been  : — In  1873,  116  tons  of 
2,240  pounds;  1876,  111  tons ;  1877,  130  tons;  1878,115 
tons,  and  the  production  has  since  gradually  increased  to 
237  tons  in  1885. 

The  cost  of  production  is  about  300  <lols.  per  ton  or,  say, 
13  cents  per  pound,  anil  the  selling  price  in  London  varies 
from  37  cents  to  SO  cents  per  pound. — Annates  des  Mines. 

The  Pktkoi-kum  Situatiom. 

Contrary  to  ex|>ectation,  the  returns  from  the  wells  for 
.July  show  a  falling-off  in  proiluction  when  contrasted  with 
those  of  the  precciling  month.  The  total  number  completed 
was  533,  giving  a  production  of  7,022  barrels  daily,  against 
555  wells  and  a  production  of  7,G50  barrels.  The  decrease 
in  the  niunber  of  completed  wells  is  thus  22,  and  of  new 
production  628  barrels.  The  average  yield  from  the  new 
wells  has  fallen  to  13' 17,  which  is  the  smallest  yield  since 
December  last.  A  very  large  nundierof  those  drilled  proved 
quite  unproductive,  and  this  fact  has  tended  natundly  to 
discourage  "  wild-cat "  ventures.  The  increased  price  of 
certificates  has  for  some  time  acted  as  a  stimulus  to  drillers, 
but  the  general  results  are  so  unsatisfactory  that  the 
occupation  is  by  lu)  means  a  profitable  one.  Kvery  effort 
has  now  been  made  to  bring  production  in  line  with  con- 
sumption ;  but  all  these  have  so  far  proved  unsuccessful, 
aiul  sanguine  operators  on  the  various  exchanges  confidently 
predict  that  in  a  short  time  certificates  will  readily  fetch  a 
dollar  and  a  quarter,  or  even  a  dolhir  and  a  half.  There 
is,  however,  an  almost  entire  absence  of  speculation,  and  as 


long  as  this  condition  of  things  exist,  the  upward  movement 
will  be  .slow.  Professor  W.  T.  M'Gee,  of  the  United  States 
Cicological  .Survi'V,  atHrms  that  the  known  ilei)osits  of  coal- 
oil  and  natural  gas  iu  the  I'nitcil  States  are  not  so  great  as 
manv  people  suppose.  It  is  impossible,  he  says,  to  estimate 
with  any  certainty  what  quantities  of  oil  and  gas  may  be 
obtained,  lie  is  of  opinion  that  it  is  rather  to  the  bituminous 
matter  contained  in  rocks  found  all  over  the  country  to 
which  ,\merica  must  look  in  the  future  for  illuminating 
material.  Following  the  example  of  oil  producers  of  this 
conntrv,  an  elVort  has  bi-eii  nnule  to  combine  the  canille- 
nnikers  throughout  the  States  for  the  ])ui'pose  of  fixing 
prices  and  limiting  production.  The  industry  at  present 
is  not  a  profitable  one,  and  more,  it  is  said,  can  be  maiU' 
by  selling  the  raw  nuiterial  than  by  converting  it  into 
candles.  Nothing  definite  has  yet  been  accomplished,  but 
there  is  reason  to  believe  that  an  effort  will  be  made  in 
the  direction  indicated.  The  candle  trade  in  America  is 
coniparativcl}'  small,  but  ri^ceutly  a  new  factory  of  some 
importance  has  been  added,  and  it  is  probable  that  the 
busini'ss  will  be  cnnsldei'ably  augmented.  It  is  probable 
that  by  the  beginning  of  winter  the  price  of  crude  scale 
and  candles  will  be  advanced  ^  cent  per  lb.  According  to 
the  liaku  correspondent  of  a  German  jourmd,  the  Kussian 
petroleum  industry  is  rapidly  approaching  a  crisis  owing  to 
the  exhaustion  of  the  oil  springs.  The  supply  of  oil  from 
existing  wells  is  not  nearly  so  great  as  formerly,  and  great 
difiiculty  is  experienced  in  obtaining  a  sufficient  supply  to 
keep  the  refineries  going.  The  Messrs.  Nobel  have  been 
compelled  to  obtain  additional  sujqilies  from  Bibiebat — a 
place  at  a  considerable  distance  from  their  works.  The 
price  of  crude  oil  has  been  quadrupled  during  the  past 
montli.  (See  Professor  Mcndeleeff's  lieport,  this  Journal, 
1889,  p.  753.) — Oil  (ind  CiiUnirmnn' s  ./oiiriiiil. 

KussiAU  Pipe  Links. 

Matters  are  not  running  smoothly  in  connexion  with  the 
oil  wells  at  Batoum.  The  fight  between  the  Kothschilds, 
the  owners  of  the  Russian  oil  wells,  and  the  Kussian 
Government  over  the  right  to  build  a  pipe  line  from  the  oil 
wells  to  the  Black  Sea  has  driven  a  fleet  of  tank  steamships 
to  Philadelphia  to  secure  cargoes  of  the  American  product. 
The  dealers  in  the  Kussian  oils  were  led  to  believe  that 
the  pipe  lines  would  be  built  a  year  ago,  and  on  these 
assurances  a  fleet  of  steamers  was  chartered,  which  has  been 
continually  added  to  until  the  tonnage  exceeds  the  oil  output 
and  vessels  were  forced  to  go  elsewhere  for  business.  The 
railroad  which  brings  the  oil  to  the  seaboard  is  owned  by 
the  Russian  Government,  which  fears  if  the  pipe  line  is  laid 
the  railway  will  be  ruined,  as  the  passenger  traffic  amounts 
to  nothing. — Ibid. 

The  Russian  Government  and  the  English 
Petrolkum  Trade. 

The  Russian  Government  has  despatched  to  Kngland,  to 
report  upon  the  actual  condition  of  the  petroleum  trade, 
M.  Gulishambaroff,  chief  petroleum  adviser  to  the  Ministries 
of  Finance  and  Crown  Domains,  controlling  the  Russian 
petroleum  industry.  j\I.  Gulishambaroff  has  edited  most  of 
the  Kussian  official  literature  dealing  with  petroleum,  and  is 
regarded  as  the  leading  technical  authority  in  Russia.  He 
ridicules  as  a  canard  the  statement  that  the  Baku  oil  supply 
is  decreasing.  (See  also  this  Journal,  1889,  p.  753.) — 
Ironmonger. 

The  Rothamsted  Experiments. 

Sir  John  Lawes  has  just  issued  his  annual  memoranda  of 
the  Rothamsted  experiments,  bringing  the  records  up  to 
1888.  The  tables  show  that  the  wheat  crop  on  some  plots 
was  above  average  last  year,  while  barley  was  below  the 
mark  on  every  plot  but  one.  Where  wheat  has  been  grown 
on  the  same  land  every  year  during  46  years,  the  average 
yield  is  given  for  the  36  years  ending  with  1887.  The  mean 
yield  of  two  unmanured  plots  during  the  period  averaged 
only  13^  bushels  per  acre ;  but  this  is  iu  excess  of  the 
average  for  ]{ussia,  America,  or  India.  The  highest  average 
yield  for  the  period  was  36^  bushels,  obtained  on  a  plot  to 
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which  was  applied  a  very  heavy  and  costly  mixture  of  nitro- 
genous, phosphatic,  and  alkaline  manures,  and  the  increase 
produced,  at  current  prices,  would  not  nearly  pay  the  expense 
of  those  fertilisers.  The  result  of  applying  14  tons  of  farm- 
yard manure  annually  was  an  average  for  the  36  years  of 
33|  hushels,  and  in  this  case  the  increase  would  pay  at 
current  prices,  and  leave  some  profit,  if  the  manure  were 
valued  at  5.v.  a  ton,  without  reckoning  the  increase  of  straw, 
but  would  barely  pay  if  6.s".  a  ton  were  allowed  for  the 
manure.  The  use  of  275  lb.  of  nitrate  of  soda  alone  gave 
23f,  the  increa.se  of  grain  paying  well  for  the  cost  of  the 
manure.  It  is  remarkable  that  400  lb.  of  ammonia  salts,  a 
more  concentrated  manure — in  fact,  a  quantity  containing 
twice  as  much  nitrogen — has  given  a  smaller  average  yield 
than  the  275  lb.  of  nitrate  of  soda  during  the  whole  period. 
The  addition  of  Si  cwt.  of  superphosphate  raised  the  yield 
of  the  plot  receiving  the  liberal  supply  of  ammonia  salts  only 
from  201  to  25  J  bushels  ;  but  a  further  addition  of  366|  lb. 
of  sulphate  of  potash  brought  the  average  up  to  :ng  bushels. 
In  the  experiments  with  barley  the  mean  yield  of  the  un- 
manured  plots  a\eraged  17J  bushels  an  acre  during  the  36 
years,  and  the  higliest  average,  nearly  49  bushels,  was 
obtained  on  a  plot  to  which  14  tons  per  acre  of  farmyard 
manure  had  been  annually  applied.  Other  high  averages 
were  obtained  by  means  of  costly  mixtures  of  nitrogenous 


and  mineral  manures.  The  use  of  275  lb.  of  nitrate  of  soda 
alone  brought  forth  an  average  of  33j  bushels,  and  that 
quantity  was  increased  to  nearly  46  bushels  by  the  addition 
of  3t  cwt.  of  superphosphate  to  the  nitrate.  Each  of  these 
two  dressings  was  highly  remunerative,  the  latter  especially 
so.  Indeed,  no  mixture  has  paid  as  well  as  that  of  nitrate 
of  soda  and  superphosphate,  which  happens  to  be  the  one 
most  frequently  used  by  farmers.  An  equi\alent  to  the 
nitrate,  in  the  form  of  200  lb.  of  salts  of  ammonia,  produced 
an  average  of  29:',  bushels,  and  the  addition  of  3^  cwt.  of 
superphosphate  increased  the  yield  to  43^  bushels.  These 
quantities,  compared  \vith  those  just  previously  mentioned, 
show  that,  at  Rothamsted,  at  any  rate,  nitrate  of  soda 
gives  better  returns  in  barley  than  ammonia  salts,  taking  a 
long  course  of  years,  although  the  latter  may  prove  the 
better  in  a  wet  season.  On  the  other  hand,  in  some  experi- 
ments with  oats,  for  five  vears,  recorded  in  the  memoranda, 
but  discontinued  for  some  time,  ammonia  salts  gave  better 
results  than  nitrate  of  soda ;  but  this  was  probably  because 
the  land  was  in  a  very  wet  condition,  which,  together  with 
its  foulness,  led  to  the  discontinuance  of  the  trial. — Memo- 
randa of  the  Origin,  I'lan^  and  Results  of  Field  and 
other  F.i-periitients  conducted  on  the  Fanu  and  in  the 
Laboratory  of  Sir  J.  B.  Lawes,  at  Rothamsted. 


Yearly  Production  of  Nitrates  from  1884  to  1888  inclusive. 


1884. 

1886. 

1886. 

1887. 

1888. 

Production Tons 

550.000 

s.  d. 
9    3 

9    6 

33    6 

360,000 

s.    d. 
9    6 

9    9 

37    6 

450,000 

s.    d. 
11    li 

10    0 

25    0 

700,000 

s.    d. 
10    3 

8    3 

33    C 

800,000 

Average  price  for  cargoes  arrived  March  31st 

s.    d. 
10    3 

9     0 

33  a 

-Foreign  Office  Report,  1889,  No.  142. 


Mineral  Statistics,  1888. 
General  Summary  of  the  Mineral  Produce  of  the  United  Kingdom. 


Description 
of  Mineral  Raised, 


Alum  clay  (Bauxite) 

Alum  shale 

Antimon.v  ore 

Arsenic 

Arsenica!  pyrites 

Earytea 

Bog  iron  ore 

Clays  (excepting  ordinary  clay) 

Coal 

Cobalt  and  nickel  ore 

Copper  ore 

Copper  precipitate 

Fluorspar 

Qold  ore 

Gypsum 

Iron  ore  


1887. 


Quantity. 


Tons. 
4,169 

2,686 

4,618 

4,304 

24,813 

9,273 

2,413,693 

162,119,813 

154 

9,079 

280 

283 

1 

120,783 
13,098,041 


Value  at  Mines. 


1888. 


Quantity. 


£ 

1,040 


S2,45S 

3,205 

26,619 

4,636 

690,413 

39,092,830 

900 

20,982 

3,076 

385 

209 

48,293 

3,2;i5,365 


Tons. 
9,0(16 


•7} 

4,634 

6,325 

25,191 

10,927 

2,662,792 

109,933,219 

153 

15,132  A 

418 

140 

3.841 

130,082 

14,690,713 


Value  at  Mines. 


£ 
4,83S 

318 

7 

35,197 

4,240 

26,147 

5,4(i3 

653,419 

43,971,276 

746 

00,980 

6,639 

153 

27,.300 

68,998 

3,601,317 


Cwt. 
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Mineral  Statistics,  1888 — continued. 


Doscription 
ol  MiiuTnl  Knised. 


Iron  pyrites. 
Jet 


1S87. 


Quantity. 


Value  at  Hinos. 


Lead  ore 

Lignite 

MunKonoso  ore 

Ochre,  uinbcr,  &c. . 

Oil  sliale 

Petroleum 

Phosphate  of  liine. 
Salt 


Slates  and  slabs 

Stone,  &c- 

Sulphate  of  strontia. 

Tin  ore  

Tungstate  of  soda . . . 

M'olfrani 

Zinc  ore  


Total  values  . 


Tons. 

22,097 

•1,M8 

.'.1,5G3 

1,7&V 

13,777 

S,293 

1. HI  .378 

GC 

!1,891 

2,193,(131 

•4C4,SSi 

15,109 

U,1S9 

1 

M 

25,+l5 


e 

18,0<2 

289 

129,137 

793 

11,110 

l.J,7S9 

355,085 

99 

15,S30 

7.30,045 

1,118,818 

8,009,000 

7,684 

878,831 

2t 

1,209  , 

70,182 


188S. 


Quantity. 


Tons. 

23,507 

•2,217 

51,259 

971 

4,812 

7.573 

2,070,409 

35 

22,500 

2,305,509 

471,788 

7,0M 

14,370 

21 

CO 

20,408 


Value  at  Mines. 


11,302 

332 

«S,38,3 

437 

l,93t 

13,387 

619,120 

43,312 

700,329 

1,0.57,535 

8,094,097 

3,632 

894,003 

54 

1,023 

90,984 


56,323,889 


59,834,997 


Lbs. 


SUMHABY  OP  THE  MeTALS  OBTAINABLE  FROM   OrES   PRODUCED  IN   THE   UxiTED   KINGDOM. 


Description  of  Metal. 


Metals  obtainable  by  Smelting. 


1887. 


Quantity, 


Value  at  the 

AveraKc  Market 

Price. 


Aluminium   Lb. 

Antimony Cwt. 

Copper Tons 

Gold Oz. 

Iron Tons 

Lead „ 

Magnesium 

Silver Oz. 

Sodium  Lb. 

Tin Tons 

Zinc „ 

Tot:il  values 


P89 

58 

4,708,991 

37,890 

320,3 15 

9,282 
9,700 


42,830 

210 

11,000,000 

180,880 

1,000 

59,504 

1,018,033 

130,830 


12,793,903 


1888. 


Quantity. 


6,000 

3i 

1,450 

8,745 

6,130,801 

37,3(S 

.321,425 

.30,000 

9,241 

10,003 


Value  at  the 

Averaao  Mai'ket 

Price. 


£ 

3,000 

18 

115,849 

29,982 

9,492,092 

322.801 

1,000 

67,421 

0,000 

1,083,700 

191,455 


11,305,.321 
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BOAIiD  OF  TRADE  RETURNS. 
Summary  of  Imports. 


Metals 

Chemicals,  dyestuffs,  and    tannins 
materials  .\ 

Oils 

Raw  materials   for  non-textile  in- 
dustries   

Total  value  of  all  imports  .... 


Month  ended  30th  September 


1888. 


£ 

1,793,461 

412,607 
472,062 

3,777,477 


28,414,372 


1889. 


£ 

1,823,855 

464,394 
669,389 

4,665,594 


33,382,561 


Summary  of  Exports. 


Month  ended  30th  September 

1888. 

1889. 

Metals  (other  than  machinerj-)  .... 
Chemicals  and  medicines 

£ 

3,005,550 

628,523 

2,643,092 

£ 

3.200,232 
Gil  152 

Miscellaneous  articles 

2,433,475 

Total  value  of  all  exports 

19,603,660 

■  19,637,384 

Imports  of  Metals  for  Month  ended  30tu  September. 


Articles. 


Quantities. 


1888. 


Copper : — 
Ore Tons 

R^'gulus  and  pre- 
cipitate    

TJnwrouglit 

Iron  and  steel:  — 
Iron  ore „ 

Bar,  bolt,  &c 

Steel,  unwrought 
Lead,  pig  and  sheet 

Pyrites , 

Quicksilver Lb. 

Tin Cwt. 

Zinc Tons 

Other  articles 

Total  value  of  metals 


7,348 

7.8S7 
2,978 

268,097 

14,760 

820 

11,810 

37,119 

125,250 

33,398 

6,634 


1889. 


8,866 

9,581 
3,880 

279,526 

11,265 

663 

12,828 

39,277 

249,690 

57,739 

6,125 


Values. 


£ 

72,646 

276,290 
264,017 

192,316 

143,362 

8,699 

160,734 

74,380 

11,962 

164,663 

113,697 

310,695 


1,793,461 


1889. 


£ 

66,628 

231,958 
170,914 

208,667 

100,036 

4,907 

164,834 

76,283 

30,400 

261,888 

121,186 

386,166 


1,823,855 


Imports  of  Chemicals  and  Dyestuffs  for  Month 
ENDED  30th  September. 


Articles. 

Quantities. 

Values. 

18S8. 

1889. 

1888. 

1889. 

Alkah Cwt. 

3,240 

3,852 

£ 
3,189 

£ 

2,676 

Bark  (for  tanners' 
and  dyers'  use)  . 

40,057 

32,579 

17,115 

12,.376 

Brimstone 

22,464 

40,572 

5,842 

9,211 

Chemicals Value  £ 

87,361 

110,364 

■Cochineal   Cwt. 

449 

565 

2,993 

3,462 

Cutcii  and  gambler  Tons 

1,700 

1,877 

42,751 

53,351 

Dyes  :— 
Aniline Value  £ 

18,562 

24,867 

Alizarine „ 

.. 

.. 

23,979 

20,800 

Other , 

1,316 

1,353 

Indigo   Cwt. 

504 

3,727 

8,214 

47,845 

Madder  

1,314 

475 

1,630 

520 

Nitrate  of  soda , 

107,000 

63,197 

48,960 

22,263 

Nitrate  of  potash  .      „ 

32,461 

19,271 

27,691 

17,389 

Valonia Tons 

2,181 

1,109 

31,641 

16.431 

Other  articles. . .  Value  £ 

91,373 

121,506 

Total  value  of  chemicals 

" 

412,607 

464,394 

Imports  of  Oils  for  Month  ended  30th  September. 


Articles. 

Quantities. 

Values, 

1888. 

1889. 

1888. 

1389. 

Cocoanut Cwt. 

Olive Tuns 

Palm Cwt. 

Petroleum Gall. 

Seed  of  all  kinds  ..  Tons 

Train,  ic Tuns 

Turpentine Cwt. 

Other  oils Value  £ 

6,894 
865 
79,510 
6,608,071 
1,267 
2.407 
29,813 

45,406 

862 

112,312 

10,343,164 

1,633 

2,197 

33,883 

£ 

8,140 

34,524 
76,614 
194,254 
30,279 
42,641 
42,165 
43,446 

£ 

68,653 

33,257 
123,953 
250,088 
45,679 
48,275 
51,627 
57,867 

Total  value  of  oils  . . . 

•• 

•• 

472,062 

669,389 

Imports  of  Raw  Materials  for  Non-Textile 
Industries    for    Month    ended    30th    Septembkk. 


Articles. 

Quantities. 

Values. 

18S8.           1889. 

1888. 

1889. 

Bark,  Peruvian  . .     Cwt. 

Bristles Lb. 

Caoutchouc Cwt. 

Gum  :— 
Arabic „ 

Lac  &e 

9,414 

202,984 

19,080 

6,358 
3  938 

12,432 

296,140 

22,500 

4,076 

£ 
34,273 

22,725 

223,065 

21,676 
9,546 

£ 
36,464 

37,523 

230,263 

12,4[)9 
17  614 
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Imports  op  Haw  1Iatki!hi.'<  kou  Xon-Tkxtile 
Inoistriks  for  Month  h.m>ei>  31»th  Skitkmukk — cont. 


Articles. 

Quantitios, 

Values. 

1888. 

1889. 

1888. 

1889. 

Gutta-porclia Cwt. 

2,727 

4,702 

£ 
21,696 

£ 
42,506 

Hides,  raw:— 
Dry 

34,998 

3.'i,123 

100,468 

87,301 

Wet , 

56,912 
1,068 

76,823 
833 

136,156 

49,524 

178,520 

Ivor}' 

37,823 

Manures  :— 
Guano Tons 

810 

2.361 

7,995 

14,315 

4.00S 

29,116 

2,771 
28,993 

19,600 
39,410 

13,842 

I'aniBIn Cwt. 

35,316 

Linen  rnxs Tons 

2,933 

3,234 

36,7.36 

31,W0 

Esparto.  &c 

17,362 

13,888 

92,858 

66,301 

Pulp  of  wood 

9,126 

10,665 

65,175 

60,615 

Rosin Cwt. 

63,898 

69,819 

11,603 

22,022 

Tallow  and  stearin     „ 

94,924 

81,776 

120,964 

105,594 

Tar Barrels 

1.5,160 

26,071 

10,964 

22,366 

Wood:— 

2St,5S(i 

286,136 

472,980 

689,839 

Sawn 

671,118 

722,491 

1,602,505 

1,816,173 

19,103 

24,3(0 

2,257 

49,268 

82.886 
20,730 

Mahogany Tons 

2,961 

24,239 

715,042 

994,618 

Total  value 

•• 

3,777,477 

4,665,594 

Besides  tho  above,  drugs  to  the  value  of  72,283^  were  imported 
during  the  month,  as  against  75,'.i39/.  in  September  1888. 


Exports  of  Mktals  OTitER  than  Machinery  for 
Month  kndf.d  30th  September. 


Articles. 

Quantities. 

Values. 

1888. 

1889. 

18?8. 

1889. 

Brass Cwt. 

Copper  :— 
Unwrought 

Wrought 

Miied  metal , 

Hardware Value  £ 

Iron  and  steel Tons 

Lead 

7,886 

26,5»4 
7,962 
9,356 

341.6S1 
4.853 

9,373 
9.831 

7,789 

63,288 
34,590 
32,709 

361,057 
3,195 

6,698 
.3,593 

£ 
34.309 

100.876 
35,590 
34,185 

276.250 
2,200,607 
67,731 
30,366 
21,0.32 
47,114 
7,562 

149,578 

£ 

30,959 

145,331 
95,459 
80,111 

209,770 
2,341,396 
43,873 
36,666 
.38,099 
31,708 
3,288 

143,241 

Plated  wares . . .  Value  £ 
Telegraphic  wires . 
Tin Cwt 

Zinc , 

Other  articles  . .  Value  £ 

Total  value 

•• 

•• 

3.005,560 

330,232 

Kxports  op  Drugs  and  Chemicals  fob  Month  ended 
30th  Seitkmbeh. 


Articles. 

Quantities. 

Values. 

1888. 

1889. 

1888. 

1889. 

Alkali Cwt. 

512,3!0 

488,933 

£ 

134,577 

£ 

126,737 

Bleaching  materials    „ 

128,857 

139,831 

60.0.30 

51,257 

Chemicul  manure  (?  Tons) 

.. 

28,918 

164,448 

165,108 

Medicines Value  £' 

.. 

78,980 

63,473 

Other  articles ...       „ 

200,488 

204,577 

•• 

628,623 

611,162 

Exports  op  Miscellaneous  Articles  for  Month 
ENDED  30th  September. 


Articles. 

Quantities. 

Values. 

1888. 

1889. 

1883. 

1889. 

Gunpowder Lb. 

670,500 

806,300 

£ 

16,809 

£ 

20.671 

Other     railitarj- 
stores Value  £ 

,  , 

.. 

94,528 

119,571 

Candles Cwt. 

833,300 

862,400 

15,569 

15,413 

Caoutchouc Value  £ 

.. 

.. 

103,922 

97,996 

Cement Tons 

49,489 

23,006 

93,010 

46,669 

Earthenware  . . .  Value  £ 

.. 

164,366 

158,318 

Stoneware 

.. 

8,823 

11,320 

Glass:— 
Plate Sq.Ft. 

367,417 

208,019 

23,612 

16,132 

Flint Cwt. 

11,.359 

6,120 

27,916 

13,993 

Bottles 

74,891 

62,531 

37,161 

28,992 

Other  kinds 

16,503 

20,309 

11,112 

14,745 

Leather  :— 
Unwrought 

12,866 

12,820 

113,838 

117,941 

Wrought Value  f 

.. 

35,953 

38,096 

Seed  oil Tons 

6.477 

4,110 

131,096 

92,684 

Floorcloth Sq.Yds. 

1,267,800 

1,21.3,200 

60,.320 

66,911 

Pamters*    mate- 
rials   Value  £ 

89,109 

50,610 

122,362 
155,069 

99,13V 

Paper  of  all  kinds .    Cwt. 

95,116 

Rags Tons 

4,942 

3,977 

37,214 

32.644 

Soap Cwt. 

42,568 

36,138 

37,889 

36,795 

Total  value  of  exports 
of      miscellaneous 
articles 

]:l 

•• 

2,613,092 

2,433,475 

JJIUTISII  TRADE  IN  1888. 

Margarine. 

The  margai-ine  traders  do  not  seem  to  have  seriously  fell 
the  pressure  of  the  special  enactment  hy  which  the  name  of 
the  article  they  trade  in  was  legislatively  tixed.  The  imports 
of  liutterine  under  its  legal  name  of  margarine  was  slightly 
lower  than  in  1887,  and  this  may  have  been  due  to  the 
vigilance  of  public  oilieers  iu  strictly  enforcing  the  Margarine 
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Act  in  all  cases  of  infrin<;ement,  but  towards  the  close  of 
the  year  demanil  was  hrightening  after  12  months  of 
sluggishness  and  doubtfulness. 

IVIargahine  Imported  and  Re-exported. 


18=6.  1S87 


Imported  ; 

Quantity,  cvt 

Value  £ 

Average  value  per  cwt. 

Rs-exported : 

Quantity,  cwt 

Value  £ 

Aveiaf^evitlue  per  cwt. 


886,573 

2.958,500 

£3-33 

17,549 
48,533 
£2-76 


1,273,093  1,138,174 

3,869,948  3.203,826 

£3-03  £2-86 

22,180  20,457 

63,482  50,614 

£2-41  £2-47 


The  enterprise  of  Dutch  manufacturers  has  enabled  them 
so  far  to  maintain  supremacy  in  this  article  of  increasing 
use  and  widespread  consumption.  How  much  the  trade  is 
monopolised  by  Holland  will  be  seen  from  comparing  the 
above  total  figures  with  the  appended  statement  of  imports 
from  that  couutrv. 


From 

1886. 

18S7. 

1888. 

Holland.. 

Cwt. 

833,957 

£ 

2.767,599 

Cwt.           £ 
1,172,074  3,546,591 

Cwt. 
1,043,401 

£ 

2,951,^22 

Lard. 

Owing  to  the  extra  alertness  of  the  officers  charged  with 
carrying  out  the  Adulteration  of  Foods  Act,  there  was 
considerable  disturbance  in  the  lard  trade.  This  disturbance 
was  not  very  limited  in  its  extent.  Prosecutions  were 
fairly  general"  throughout  the  country,  and  retailers  were 
awakened  to  their  responsibility  in  vending  articles  of  con- 
sumption. This,  of  course,  recoiled  upon  the  manufacturers, 
and  in  view  of  the  desire  on  the  part  of  the  Legislature  to 
protect  the  consumers'  interests  to  a  greater  extent  than 
hitherto,  approval  will  far  outweigh  the  objections  to  the 
strict  enforcement  of  the  laws  fulfilling  this  desire.  It 
would  appear  that  cotton-seed  oil — an  ingredient  which  is 
known  to  play  a  very  pr<uninent  part  in  the  manufacture  of 
of  •■  olive "  oil  also — has  been  the  principal  ingredient 
introduced  into  concoctions  labelled  "lard."  "  Lardine  " 
is  the  name  attached  to  a  mixture  of  hogs'  fat  and  cotton- 
seed oil ;  and  as  the  Americans  claim  that  the  latter 
ingredient  is  not  injurious  to  health,  it  is  probable  that  we 
may  have  to  add  this  new  mixture  to  the  list  of  articles  of 
commerce.  Since  "  butterine  "  was  thought  too  distinct  an 
imitation  of  "  butter  "  to  be  devoid  of  any  taint  of  deception, 
it  will  be  interesting  to  see  whether  "lardine"  will  be 
permitted. 

Lard  Imported  axd  Re-exported. 


1SS6. 


1888. 


Imported : 

Quantity,  cwt 

Value  £ 

Average  value  per  cwt. 

Re-exported  : 

Quantity,  cwt 

Value  £ 

Average  value  per  cwt. 


8?6,324 

000,190 

1,546,190 

1,601,635 

£1-72 

£1-76 

07,830 

10,280 

129,972 

28,229 

£1'91 

£1-73 

883,469 

1,815,420 

£2-05 

57,503 
115,089 
£2-00 


It  is  due  to  the  American  Congress  to  state  that  a  bill 
was  introduced  to  stamp  out  adulteration,  but  it  was  not 
passed.  The  result  of  the  attempt  was  beneficial,  however, 
and  less  call  for  cheap  and  doubtful  goods  has  probably 
had  its  proper  effect  in  restricting  their  production.  Prices 
for  "  pure  lard  "  rose  considerably,  and  the  United  States 
seem  to  have  participated  in  the  bona  fide  trade,  for  the 
imports  therefrom  in  1888  amounted  to  8.32,126  cwt., 
compared  with  831,790  cwt.  in  1887,  whilst  the  value  iu 
1888  was  1,705,339/.,  again.st  1,459,055/.  in  1887.  The 
average  value  in  the  first-named  year  was  2-04/.  per  cwt., 
and  in  1887  only  l-'bl.  per  cwt.,ora  rise  of  over  IGperccnt. 

Dtestcfps  Imported  akd  Re-exported. 


1886.  1887. 


Imported : 

Cochineal,  cwt 

Value  £ 

Average  value  per  cwt.. 

Indigo,  cwt 

Value£ 

Average  value  per  cwt.. 

Coal-tar  dyes,  value  £ 

Total  £ 

Re-exported : 

Cochineal,  csvt 

Vahic£ 

Avemgc  value  per  cwt.. 

Indigo,  cwt 

Value  £ 

Average  value  per  cwt.. 

Total£ 


14,710 
94,2So 
£6  41 
81,734 
1,800,965 
£22-31 
508,711 


2,49.3,961 


11,301 
76.749 
£6-78 
53,939 
1,170,242 
£21-68 


1,-246,991 


9,901 
61,987 
£6-22 
76,693 
1,673,475 
£21-81 
542,810 


2,278,272 


8.113 
51,713 
£0-37 
53,083 
1,179,379 
£22-22 


1,231,692 


1888. 


7,.340 
48,310 
£-658 
78,188 
1,703,682 
£21  -79 
504,643 


2,316,537 


6,197 
35,264 
£5-09 
51,131 
1,084,002 
£21-20 


1,119,266 


These  figures  show  an  advance  in  values  of  d}estuffs 
imported,  both  over  1887  and  1886,  and  lend  strength  to  the 
other  facts  adduced  in  support  of  the  comparative  prosperity 
in  1888  of  the  industries  they  suppU'.  Cochineal,  it  will 
be  observed,  is  fast  disappearing,  having  decreased  in 
quantity  by  50  per  cent,  compared  with  1886,  without  any 
like  appreciation  of  value,  showing  that  demand  has  fallen 
off  almost  concurrently.  The  net  receipts  of  indigo  betray 
an  improvement,  and  coal-tar  dyes  still  progress.  We 
understand,  however,  that  a  large  proportion  of  the  latter 
are  re-exported.  The  monthly  returns  do  not  register  the 
movement,  but  the  British  aniline  dj-e  manufacturers  are 
aware  that  thev  have  not  had  to  compete  with  such  supplies 
in  the  home  market  as  would  appear  from  the  imports  to 
have  been  the  ease. 

CHEMic.iL  Trades. 

The  chemical  trades  are  advancing  in  importance  annually, 
and  the  enterprise  of  those  concerned  in  them  bids  fair  to 
keep  pace  with  the  established  foreign  competition  in  this 
division.  There  was  an  increased  business  done  last  year 
both  in  importations  of  foreign  goods  and  in  exports  of 
British  chemicals  and  drugs.  Altogether  the  prices  realised 
were  on  a  somewhat  low  level,  but  this  gave  hope  for  the 
future  that  the  bottom  had  been  reached  in  the  main  articles, 
so  that  the  outlook  was  bright.  In  alkalis  the  importations 
decreased  in  quantity,  but  increased  in  value  compared  with 
1887  ;  whilst  in  British  alkalis  exported  the  position  was 
reversed  of  a  larger  quantity  being  sent  out  at  a  decreased 
value  on  the  preceding  j-ear.  The  returns  show  the  following 
total  results  for — • 
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Foreign  Chemicals  Impobted  and  Re-exported. 


18.S6. 


1S87. 


1688. 


Imported : 

Alkali 

Brimstone  

Nitrate  of  soda 

Saltpetre  

Vsrious 

Total  £ 

Rot-iportwl : 

Saltpetre 

Various 

Total  C 


Cwt. 
78,797 

63fi,598 

1,497.725 

271,32-: 


£ 

56,002 

157,017 

741.51S 

240,488 

1,281,275 


2,482,793 


Cwt. 
64,173 

601,153 

1,738,802 

333,918 


£ 

47,809 

167.1S8 

832,641 

261,526 

l,31fi,8o3 


2,016,917 


21,57.'i 


21,110 
140,078 


170,224 


32,850 


2,312,509 


2?,924 
283,625 


312,519 


2,303,308 


Cwt. 
66,753 

£ 

50,567 

782,854 

175,046 

2,053,282 

984,894 

353,601 

300,003 

1,310,914 

2,822,084 


42,335 


35,079 
302,221 


337,900 


Attention  may  lie  directed  to  the  fact,  that  althoiifjh  there  was  a  rise  on  the  importations  there  was  also  an  increase  in  the 
ro-exportations,  leaving  an  extension  of  net  receipts  of  180,810/.  value.    The  average  prices  ealculate<l  on  tlicse  figures  show: — 

AvERAr.K    PllICKS    PER   CwT.    OF    SuXDRV    FOREIGN    ChEJIICALS. 


1887. 


Imported  : 

Alkali 

Brimstone  . . . . 

Xitnite  of  soda. 
Saltpetre  


iril 
4-90 
9-9t 

17-72 


.v. 
11-90 

4-75 

9-02 

17'21 


1S88. 


17-S2 
4-47 
9-69 

17-00 


The  ri'tiirns  of  exports  of  British  chemicals  are  satisfac- 
tory as  to  tlie  values,  except  in  regard  to  alkalis,  as  there 
were  advances  in  the  total  values  declared  for  bleaching 
materials  and  preparations,  chemical  manures,  and  the  wide 


range  of  articles  included  under  the  head  of  chemicals 
"  unenumerated."  For  all  these  goods  the  statistics  tell 
their  own  talc  of  steady  growth  during  the  last  three  years, 
in  bulk  if  not  iu  value  : — 


Uritish  Chemicals  Exported. 


1886. 

1887. 

1888. 

Exported  : 

Alkali 

Bleachins  materials 

Cn-t. 
0,242,800 

1,550,400 

£ 

1,738,078 

602,919 
1,614,643 

1,976,040 

Cwt. 

6,161,900 

1,578,300 

£ 

1,742,771 

592,901 
1.040,919 
2,191,91-) 

Cwt. 
6,317.339 

1,001,140 

£ 

1,038,861 

615,724 
1,846,330 
2,403.104 

Vsrious 

•• 

6,881.680 

•■ 

6,168,560 

■■ 

6,506,225 

As  to  average  prices  we  gather  the  folio-wing  details  : — 

Average  Prices  per  Cwt.  of  British  Chemicals 
Exported. 


1860. 


18S7. 


Exported : 
Alkali 


Uleacliing  material. 


1-16 
-07 


As  chemical  manures  form  a  prominent  item  in  a  foregoing 
table,  it  is  interesting  to  show  the  extent  of  the  trade  iu — 


Foreign'  Mantrks  Imported  and  Re-exported. 


The  manufacturing  activity  of  other  countries  is  to  a 
certain  extent  evidenced  by  the  figures  relating  to  bleacliing 
materials,  for  which  the  returns  of  exports  have  been  so 
continuously  extending  in  ([uantities  and  values. 


1886. 

828.717 
30,930 

1887. 

1888. 

Imported ; 

Guanrj  and  bones,  value  £ 

Re-exported : 

Guano  only,  value  £ 

439,810 
90,856 

."-.I.I.IU 
42,952 

Net  imports  £ 

777,817 

3*2,954 

470,162 
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With  the  development  of  scientific  agriculture,  the  prospect 
for  chemical  manure  manufacturers  is  brighter  than  that  of 
traders  in  the  other  forms  of  fertilisers.  The  position  of 
drugs  in  the  total  foreign  commerce  is  not  a  very  high  one. 
In  1888  there  was  a  spurt  on  the  part  of  foreign  intro- 
dnctious,  after  a  decline  in  the  preceding  12  moutlis  on  the 
trade  of  1886,  as  shown  below  : — 

Foreign  Drugs  Imported. 


1886. 

1887. 

1888. 

Imported : 

Value  e 

670,525 

050,  UO 

887.122 

On  the  other  hand,  British  drug.s  sent  abroad  have  in 

the  last  three  years  made  steady  headway.  The  official 
statistics  disclose  the  annexed  register  of  exports  in  the 
last  three  years,  by  which  it  will  be  seen  that  the  clearances 
in  1888  outwards,  exceeded  those  iu  1886  by  over  15  per 
cent,  in  value : — 

British  Drugs  and  Medicinal  Preparations  Exported. 


1S8C. 

1887. 

1388. 

Exported : 

Value  £ 

814,213 

869,083 

938,125 

An  important  development  may  be  anticipated  in  this 
branch,  too,  from  the  favourable  reception  given,  and  con- 
cessions made  to  the  denumds  of  chemical  traders  for 
greater  facilities  for  manufacturing  iu  bond  for  export. 
One  concession  on  the  part  of  the  Customs  and  Inland 
Keveuue  effected  a  definite  result  in  1888.  Owing  to  the 
fact  that  the  Germans  had  been  able,  and  Britishers  unable, 
to  clear  "  waste  tea  "  from  the  bonded  warehouses  without 
paymeut  of  duty,  the  manufacture  of  caffeine  had  been 
practically  confined  to  our  neighbours  across  the  North 
Sea.  The  adv.antage  thus  given  to  foreigners  having  been 
demonstrated  to  the  satisfaction  of  the  financial  depart- 
ments, permission  was  granted  to  British  maunfacfurers  to 
clear  such  waste  tea  "  free  of  duty "  after  it  had  been 
rendered  unfit  for  domestic  consumption  as  tea.  A  new 
industry  thus  sprang  up,  and  its  effect  on  the  manufactories 
abroad  was  startlingly  sudden,  by  reason  of  the  reduction 
iu  price  effected,  even  before  the  marketing,  on  any  large 
scale,  of  the  home-made  article. 

Oils. 

Oils  form  an  increasingly  important  factor  in  the  aggregate 
home  and  foreign  trade.  On  the  two  largest  branches  of 
cotton  seed  and  flax  and  linseed  imported  for  treatment 
there  was  a  considerable  enlargement  both  of  quantities  and 
■values  last  year  : — 

Cotton,  Flax  and  Linseed,  and  It.iPE  Seed  Imported 
AND  Re-exported. 


1S86. 

1887. 

1888. 

Impork'd : 

Cotton 

£ 
1,498,011 

4,266.998 

606,698 

£ 
1,543,643 

4,296,868 

457,909 

£ 
1,646,349 

4,800,016 

448,254 

Rape 

6,271,707 

6,298.512 

6,891,619 

Rc-exnorted : 

362,716 
115,808 

142,713 
37,249 

170,062 

279,754 
56,769 

Rape 

Total 

478,524 
6,793,183 

336,530 

6,118,550 

6,558,069 

Linseed  was  taken  to  the  extent  of  beating  any  previous 
register  of  imports,  and  the  British  East  Indies  were  the 
principal  participators  in  sending  forward  greater  quantities. 
Owing  to  the  shortness  of  the  Egyptian  crop,  remunerative 
business  was  done  in  cotton  seed ;  but  with  rape  the  demand 
was  desultory  in  the  first  half  of  the  year,  with  an  im- 
provement in  the  latter  six  months.  Home  crushers  are 
evidently  making  way,  although  they  ha\'e  not  yet  succeeded 
in  permanently  decreasing  the  supplies  of  oils  taken  from 
abroad  of  this  kind,  since  they  amounted  to  16,311  tons  iu 
1888,  compared  with  15,609  in"l887,  and  16,.327  tons  in  1886. 
The  total  value  of  all  oils  was  as  follows ; — ■ 

Foreign  Oils  Imported  and  Re-exported. 


Imported 

Re -exported  .. .. 

Net  imports 


1887. 


1888. 


£ 

6,049,148 


786,068 


5,205,080 


£ 

6,088,246 


761,635 


5,326,611 


£ 
6,432,871 


5,465,179 


Petroleum  stauds  iu  this  total  for  2,558,753/.,  aud  more 
detailed  figures  will  be  found  on  pp.  165 — 67.  Of  some 
other  divisions  of  the  imports  the  following  statistics  are 
available : — 

CocoANUT,  Palm  and  Seed  Oils,  and  Turpentine 
Imported  and  Re-exported. 


— ■ 

1886. 

1887. 

1883. 

Imported  : 

1,771,212 

2,0-11,000 

£1-15 

587,534 
649,788 
£1-10 

1,851,634 

2,041,579 

£1-10 

601,881 
626,021 
£1-04 

1,838,429 

2,130,172 

£1'16 

Value£ 

•Re-exuorted : 

Quantit,v,  cwt 

Value  £ 

791,555 
820,330 

£fOS 

*  Cocoanut  and  palm  oil  only. 

In  addition  to  the  quantities  declared  in  cwt.,  wc  have 
also  to  note  18,580  tuns  of  olive  and  16,861  tuns  of  train, 
blubber,  and  sperm  oils  imported  of  the  value  of  674,472/. 
and  323,579/.  respectively  in  1888.  Although  the  imports 
of  foreign  seed  oil  maintained  their  position  in  1888,  the 
dealers  in  the  home-made  article  had  a  satisfactory  export 
trade,  on  which  the  increase  in  1888  was  3,314  tons  com- 
pared with  702  tons  only  on  the  imports  of  foreign  seed  oil, 


British  Seed  Oil  Exported. 



1886. 

1887. 

1888. 

Exported  : 

1,413,520 

1,502,.340 

£1-06 

1,501,960 

1,667,645 

£1-04 

1,568,240 

1,594,501 

Value  £ 

Tallow. 

Tallow  dealers  had  a  brisk  year,  demand  being  so  active 
in  the  early  part  that  large  arrivals  were  subsequently  the 
cause  of  a  slight  fall  in  prices.  Towards  the  end  of  1888, 
too,  the  demand  again  became  great,  and  much  buoyancy  in 
the  trade  was  noted,  English  varieties  maintaining  a  very 
steady  position,  as  supjdies  were  far  from  .abundant. 
Receipts  from  Russia  nearly  doubled,  rising  from  6,532  cwt. 
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in  18H7  to  I  l.^.l-t  in  1888,  but  this  wns  not  one-third  of  the 
ini|ioi'(s  tlurofrom  in  188G,  wliii'h  stood  at  3."), .179  cwt. 
Aiistniliisiii  soiit  .1.")(),4'.).'>  cwt.  in  1888,  and  416,(358  in  1887  ; 
till'  .Vr-ii'iitine  Uipnblio  8(1,147  ewt.  in  1888,  and  only 
liL'.L'll'J  cwl.  in  1887,  wliilst  llio  I'nitfd  Statis  sent  k'ss  ill 
1888  than  1887  by  the  diffiionco  bitwi-en  311,022  cwt. 
iind  329,a67  ewt. 

Tailow  and  Stearine  Imported  and  Re-exported. 


1880. 


1887. 


Imported  : 

Quantity,  cwt l,0U),3»i 

Value  e '  I,39«,6S2 

Avora^  value  per  cwt £1*28 

Reexported :  | 

Quantity,  cwt 218,410 

V'aluo£ 250,008 

Average  value  p«'r  cwt £1  •  14 


1883. 


895,658     l,lKi,OT0 

1,071,028     l,lS2,i-.95 

£1-20  £1-25 


310,041 
351,143 

£1-13 


315,053 
867.507 
£1-16 


Soap. 

Connected  with  the.«e  imports,  it  is  iuterestiuf;  to  observe 
the  progress  of  British  soap  exports,  whilst  in  tlie  home 
market  consumption  advances  under  tliu  stimulus  of  lower 
prices  and  improved  production. 

British  Soap  Exported. 


1886. 


Quantity,  cwl 

Value  £ 

Average  value  per  cwt.. 


426,904 

4t(!,710 
£1-04 


1887. 


452,751 

452,244 
£0-99 


18SS. 


498,455 
481,890 

£0-nn 


Candles. 

Allied  both  with  these  and  with  imports  of  oils  from 
tropical  climes  is  tlie  manufacture  of  caiuiles,  in  whieli  honu; 
producers  Iiad  not  much  satisfaction  from  the  export  trade, 
although  the  magic  quantity  of  10  million  lb.  was  passed 
in  1888. 

British  Candles  Exported. 


Exported : 

Quantity,  cwt. 


Value£ 

Average  value  per  cwt.. 


80.063 
201,919 
£2-52 


83,153 
180,872 
£2-17 


90,500 
199,174 
£2-06 


Foreign  competition  is  extending  iu  this  branch,  with  tlic 
result  that  prices  are  cut  very  fine.  The  siguiticance  of  tliis 
could  not  be  made  plainer  than  the  above  average  and  total 
values,  from  which  it  will  be  seen  that  over  16,000  cwt. 
more  were  supplied  in  quantity  in  1888  than  iu  1887,  for 
2,100/.  less  value. 

1'ainters'  Colours. 

In  colours  and  materials  for  painters  the  following  foreign 
trade  was  done : — 


British  Painters'  Colours  and  Materials  Exported. 

1886. 

1887. 

1888. 

Value£ 

1,200,103 

1,817,684 

1,417.750 

TaKNIKO   SuBSTAiJCISS   IMPORTED  AND   IIe-KXPORTED. 


1880.           1887.           1888. 

Imported  : 

Bark,  cwt 

\'alue  £ 

390,793 

173,006 

S.  8-85 

507,880 

6.54,138 

il-15 

21,325 

20,710 

£1-25 

679,900 

480,742 

.1.  14-14 

346,583 

117,104 

s.  8-40 

545,100 

668,364 

£1-20  ' 

19,.397 

24,207 

£1-2.1 

694,000 

424,194 

s.  11-28 

339,685 

135,018 

s.  7-95 

502.700 

70.1,731 

£1-25 

13,031 

19,292 

£1-28 

690,940 

437,6.34 

s.  13-24 

Average  vahio  per  cwt 

Catch  and  ganibicr,  cwt 

Average  value  per  ewt 

Madder,  Ac,  cwl 

A  venige  value  j)er  cwt 

Valonia,  cwt 

Value  £ 

Average  value  per  cwt 

Total  £ 

1,334,9.56 

1,253,869 

1,316,675 

Re-exported : 

Cutcli  and  ,i;anil)ier,  cwt 

"N'alue  £ 

20.3,840 
255,143 
£1-25 

192,400 
251,818 
£1-30 

187,380 
249,860 

Caoutchouc. 
The  rubber  trade,  whicli  is  also  to  an  extent  dependent 
on  the  electrical  industries  prospering,  is  shown  below  to 
ha\-e  taken  a  decreased  import  iu  1888  of  both  caoutchouc 
and  gutla-pereha,  tliere  being  a  rise  in  values  of  both,  .and 
in  the  latter  by  itself  of  about  50  per  cent. : — 

Caoutchouc  and  Gutta-percha  Imported  and 
Ke-exported. 


1886.           1887. 

1888. 

Imported  : 

192,518 

2,202,746 

£11-41 

109,116 

1,281,499 

£11-71 

235,539 
2,082.545 
£11-33 

116,570 

1,.341,61S 

£11-61 

218,171 
2,529,436 
£11-59 

127,814, 
1.336,835 

Re-exported ; 

Caoutchouc,  cwt 

921,247 

1,340,902 

1,193,601 

Imported  : 

riutta-perclin,  cwt 

10,097 
269,808 
£6-63 

11, .325 
75,459 
£6-54 

24,143 
156,563 
£6-43 

8,821 
61,716 
£6-99 

''2483 

Value  £ 

181,660 
£8-43 

Re-exported  : 

8,372 
62.372 

Value  £ 

194,349 

94,847 

119,288 

The  crop  of  Para  rubber  was  an  exceptionally  heavy  one, 
and  its  total  maj'  not  bo  reached  in  1889,  when  a  rise  iu 
prices  may  again  be  expected  if  the  United  States,  which 
principally  cleared  off  the  largely-augmented  supplies  in 
1888,  maintains  its  consumiug  jiower  at  the  .same  level. 
We  arc  unable  to  gauge  the  value  of  the  rubber  boot  and 
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shoe  trade  here,  but  a  large  amount  is  used  up  by  Americans 

Paper-making,  British  Bags  for,  Exported. 

in  this  wav  alone.     They  too  are  far  more  advanced  than 
liritishers '  in   the   use    they   make   of    electricity   for    all 
purposes.     British  rubber   manufacturers   for   exports   did 
fair  busiuess,  having  an  increased  value  to  their  account  in 
the  returns  : — 

Beitish  Caoutchouc  M.iNUFACTURES  Exported. 



1386. 

1887.           1888. 

Exported : 

49,255 
383,406 

69,199 
458,267 
£7-74 

58,337 
4e0,335 

Value  £ 

1886. 

1887. 

1888. 

Average  value  per  ton |     i;7-78 

£7-89 

Exported : 

Value  £       

971,108 

1,070,311 

1,143,104 

Glass. 
In  the  glass  trade  we  continue  to  be  under  the  sway  of 
foreign  producers,  a   state  of  things  probably  due   to   the 

inclusive  system  of  syndicates  which  govern  the  industry, 
and  some  of  which  work  in  conjunction  with  producers  in 
the  United  Kingdom.     The  extension  of  building  operations 
caused  a  further  demand,   and   the   imports   increased   in 
quantity  and  in  prices  compared  with  1887  and  1886. 

Foreign  Glass  Imported  and  Ee-exported. 

Paper. 

Taking  the  imports  of  raw  materials  as  a  basis  on  the  one 
hand  and  exports  of  British  goods  on  the  other,  the  indica- 
tions for  the  British  paper,  stationery,  and  printing  trades 
in  1888  are  as  distinctly  encouraging  as  those  of  any  other 
trade  in   the  whole  returns.     In  only  a  single  instance,  that 

— 

1886. 

18S7. 

1888. 

of  British  rags  exported,  has  a  decrease  to  be  noted.     The 
foreign  raw  materials  imported  for  paper-making  are  here 
covered   for  three  years,  the  increased   use  of  wood  pulp 
demanding  attention. 

Paper-making,  Foreign  Raw  Materials  Imported. 

Imported: 

Quantil  y,  cwt 

Value  £ 

1,478.273 

1,546,257 
£1-05 

175,356 
152,680 
£0-87 

1,662,336 

1,678,906 

£1-01 

195,674 
166,131 
£0-85 

1,786,202 

1,906,325 

£1-06 

Averiige  value  per  cwt 

Re-exported  : 

1886. 

1887. 

1888. 

200,208 
174,789 

Value  £ 

Imported  : 

Rags,  tons 

30,852 
458,499 
194,046 
996,723 

« 
• 

38,223 
463,932 
199,730 
960,380 

79,543 
611,450 

41,404 
470,833 
247,936 
), 265,815 
110,040 
677.868 

Average  value  per  cwt 

£0-87 

Value  £       

Although  our  imports  are  nearing  two  milUons  sterhngper 
annum,  our  exports   are  also  augmenting,   and   last   3'ear 
passed  1,100,000/.  in   value.     Bottles  contribute  more  than 
one-half  the  quantity  and  nearly  one-half  the  value  comprised 
in  the  appended  figures  under  "  other  kinds,"   having  been 
in  1886,    750,515    cwt.    (114,5,37/.);  in    1887,   826,409   cwt. 
(390,585/.)  ;  and  in  1888,  864,888  cwt.  (406,088/.). 

Esparto  and  other  fibres,  tons. 
Value  £ 

Value  £ 

231,498 

1,455,222 

£6-23 

317,616 

1,987,762 

£6-10 

399,380 

2,414,516 

£6- 03 

British  Glass  Exported. 

,    V  alue  £ 

1886. 

1887. 

1888. 

Exported  : 

Plato  glass,  square  feet 

4,402,132 
240,367 
£5-46 

1,003,424 
730,010 
£0-73 

4,697,143 
262,680 
£5-59 

1,098,694 
768,349 
£0-69 

4,348,710 
261,013 
£6-00 

1,198,145 
848,646 

•  Not  separately  stated. 

Demand  must  have  been  very  active  to  have  encouraged 
the  large  imports,  too,  of  the  manufactured  articles,  as  the 
net  value  retained  was  in  excess  of  1886  by  271,714/. 

Foreign  Paper  Imported  and  Re-exported. 

Average  value  per  100  square  feet 

Other  kinds: 
Quantity,  cwts 

Value  £ 

18S6. 

1887. 

1888. 

1,922,283 

1,767,145 

£0-91 

87,248 
93,376 
£1-07 

£0'71 

Imported  : 

Quantity,  cwt 

1,615,197 
1,491,903 

1,701,234 
1.3S7.87R 

Cement. 
Cement    exports   were    more    for    the    whole  year    by 
105,000  tons  than  in   1887,  and  bv  138,000  tons  compared 

£0'98    '      £0-93 

with  1886,  but  prices  reahsed  declined.      The  chief  foreign 
customers  for  this  article  are  the  South  American  and  United 
States,  where  the   public  works  in   progress  of   execution 
maintain  a  good  demand.     Under  the  rise  in  freights,  the 
business  was  somewhat  checked  at  the  close  of  the  year,  but 

Ke-exported : 

71,771 
89,843 
£1-25 

66,135 

77,180 

£rii; 

Average  value  per  cwt 

the  prospect  was  one  of  increased  demand.     Australasia,  of 
British  possessions,  takes  the  largest  quantity  of  this  article. 

British  Cement  Exported. 

1,402.055 

1,510,696 

1,673,769 

• 

1886. 

1887. 

,   1888. 

The  good  features  are  not  limited  to  the  foreign  articles 
of  which  the  imports  are  low-valued.     Whereas  there  was  a 

raw  materials,  those  of  British  origin   exported  experienced 

Exported  : 

425,880 
862,053 
£3-02 

506,090 
982,776 
£1-94 

611,328 
1,160,419 
£1-89 

a  rise  in  price  sufficient  to  make  the  gross  value  exceed  that 
less  bv  862  tons. 

Average  value  per  ton 
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More  than  half  the  value  is  contributed  by  the  undcr- 
niuntioncd  countries : — 


1886. 

1887. 

1888. 

United  Stales 

£ 
2M,710 

174,002 

C1,51!S 

£ 
302,913 

149.760 

51,508 

e 

S5-t,121 

212,-.1S 

110,201 

HlSIXKSS    WITH    KOREIGX    CoiXTRIES. 

The  pross  value  of  the  divisions  of  our  business  with 
foreipi  counlries  is  shown  below,  takins;  the  nionthly  trade 
returns  as  the  basis  ; — 


1887. 


£  £ 

Imports I  3in.S-il,0St)  3fil.935.006 

Eiimrts !  212.132,754  221,414,186 

Re-oiports i    B«,2.34,26S  I    59,348,975 


Total,  including  re-exports  ,  618,048,103  '  6t2,698,lS7 
Total,  excluding  re-exports  I  561,813,810     583,349,192 


1888. 


£ 
386,582,020 

233.733,937 

64,013,417 


684,929,410 
620,315.963 


figures  supplied  by  this  source  for  the  last  five  years  show 
the  followiofj  to  have  been  the  tluetuations  in  vohiine  of  our 
forei{;u  trade  in  the  last  five  years  : — 

FoREiGX  Trade. — Voli'me. 


— 

Net  Imports. 

Kxports. 

Imports  aiul 
Exports. 

1888 

Per  Cent. 
-)-3-42 

Per  Cent. 

+  4-04 

Per  Cent. 
-t-3-91 

1887 

-H6-07 

+  4-80 

-1-  4-93 

1886 

-  0-37 

+  3-33 

+  1-94 

1885 

•l-3'28 

-3-Sl 

-0-26 

1884 

-2-81 

-1-14 

-1-23 

At  the  same  time  "  the  Economist "  statistics  incline  to 
the  support  of  risinj;  prices,  and  there  are  adduced  the 
appended  fii;iires  showing  tlie  average  rise  or  fall  in  pric^es 
of  im|K>rts  and  exports  over  five  years  in  justification  of  this 
chceriiT  view  of  tilings  : — ■ 

Foreign  Trade. — Prices. 


The  complaints  of  small  margins,  which  from  an  ex- 
haustive examination  of  trade  reports  we  know  to  be  general, 
are  wammted  by  these  tables,  summary  as  tliey  nuiy  be. 
**  The  Kconoinist  "  index  number  betrayed  a  falling  off  for 
the  end  of  188S  contrasted  with  the  begimiing,  and  the  same 
authority  asserts,  from  calculations  effected  on  usual  bases, 
that  the  volume  of  business  also  did  not  progress  at  the 
same  rate  iii  1888  over  1887  as  did  1887   over  1886.     The 

British  Trade  with  European  States. 
Trade  of  the  I'.vited  Kingdom  with  the  uxder-mextioxed  European  States  during  the  Years  1888  and  1887, 

SHOWING    ALSO     THE    IncRKASK     OR     DECREASE     PER   CeXT.    BETWEEN     THE   YeARS     1888    AND    1887,    1887    AND    1886, 
I«H()    AND    188.).    ANIi    188.)    AND    1884. 


Net  Imports. 

Exports. 

Imports  anil 
E.xjjorts. 

1888 

Per  Cent. 

+  2-89 

Per  Cent. 
-HO-90 

Per  Cent. 
-(-2-04 

1887 

-1-72 

-0-52 

-1-22 

1836 

-5-67 

-5-33 

-  5'S1 

1885 

-5-63 

-  4-89 

-6-44 

1884 

-  6-4-4 

-3-90 

-6-42 

Total  Trade. 

Difference  t 

1888. 

18S7. 

Between 
1888  aud  1887. 

Between 
18S7  and  1886. 

Between 
ISSfi  and  1885. 

Between 
1885  and  1884. 

£ 
3,532,000 

£ 
2,815,000 

Per  Cent. 

+  25-4 

Per  Cent. 

-    5-0 

Per  Cent. 
-    9-6 

Per  Cent. 

+    0-8 

28.600,000 

27,874,000 

-1-    2-2 

-1-  12-7 

-    S-5 

-    3-3 

210,000 

128,000 

-H6S-7 

-  21-4 

-46-8 

•1-    7-8 

9,491,000 

7.130,000 

+  27-7 

-1-    5-3 

-    0-5 

-    9-8 

02,985,000 

57,617,000 

+    9-3 

-t-    1-2 

-    8-1 

-    7-9 

64,040,000 

61,659,000 

-H    4-0 

+    8-2 

-    4-8 

-    7'9 

2,912,000 

2,973,000 

-    2-0 

+  13-1 

-    8-9 

-  14-1 

40,999,000 

4O,.3C5,00O 

+    1-3 

+    0-1 

-    1-3 

-    7-4 

9,997,000 

11,005,000 

-    1-4 

+  19'« 

-    fi-9 

-    C-7 

4,892,000 

4,299,000 

+  13 '8 

-    0-2 

-    4-8 

-    6-9 

5,712,000 

5  312,000 

-t-    7-3 

+  n-(i 

-    0-3 

-  12-1 

4,022,000 

4,509,000 

-H    2-5 

-1-  23-1 

+    1'3 

-  13-3 

33,992,000 

22,817,ffl0 

+  48-7 

+  14-3 

-  10- C 

+    0-2 

15,212,000 

14,151.000 

+    7-4 

+    97 

-    3-3 

-  10-3 

11,736,000 

10,450,000 

+  12  3 

+    0-3 

-    90 

+     5-0 

4,332,005 

4,211,000 

+    2-8 

-  10-8 

-    1-5 

-  12-3 

6S5,521,000 

&42,991,000 

+    0-6 

+    3-9 

-    3-7 

-    0-3 

Austrian  territories 

Belirium 

Bulgaria 

Denmark* 

France 

Germany 

Greece 

Holland 

Italy 

Norway 

Portugal 

Boumania 

Russia 

Bpain 

Sweden 

Turkey  (European) 

Total  trade  with  all  Foreign  Countries) 
and  British  Possessions > 

•  Including  Iceland. 


t  Increase  {-^).    Decrease  (- 
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Review  of  the  Petroleum  Imjustky. 

I.  Statistics  of  the  Petroleum  Tr.ide  of  the  United  King- 
dom for  the  year  1888,  from  the  Annual  Petroleum  Circular 
of  Messrs.  Mordaunt  Bros.,  and  a  return  compiled  by  Messrs. 
Henry  Funck  &  Co. 

The  prominent  features  of  the  trade  have  been  the  large 
increase  in  the  importation  of  liussiau  petroleum,  and  the 
development  of  the  tank  system  of  ocean  transport. 

The  shipments  of  petroleum  oil  from  the  United  States 
and  Russia  to  the  United  Kingdom  for  the  past  six  years 
have  been  as  under : — 


American. 

Russian. 

Total. 

1883 

Barrels. 
1,329,004 

Barrels. 

502 

Barrels. 
1,329,505 

1884 

927,919 

17,078 

944,997 

1885 

1,367,720 

70,149 

1,437,869 

18SG 

1,303,801 

46,811 

1,410,615 

1887 

1,444,350 

188,461 

1,626,511 

1888 

1,286,148 

549,126* 

1,835,274 

*  Of  this  quantity,  526,793  barrels  were  shipped  in  hulk  in  tank 
steamers,  the  amount  beine  stated  in  barrels  in  accordance  with  the 
practice  of  the  trade. 

The  destinations  of  tlie  shipments  in  1888  were  as 
follows : — 


Port?, 


iVmerican. 


Belfast 

Barrow-in-Furness . . 

Bristol 

Cork 

Cardiff 

Cublm 

Exeter  and  Exniouth 


Barrels. 
21,990 


132,980 

2,750 

12,014 

38,014 

31,029 


Russian. 


Barrels. 
2,500 


14,492 
7,058 


7,100 


Total. 


Barrels. 
24,490 

14,492 

140,038 

2,750 

12,014 

45,114 

31,029 


Barrels. 

18S3 714,753 

1884 325,101 

1885 588,616 

1836 700,184 

1887 708,554 

1888 849,587 

The  monthly  deliveries  of  petroleum  oil  from  the  London  public  whar\es  were  : — 


Destinations  of  Shipments  in  1888 — coni. 


Ports. 


Falmouth 

Gloucester 

Great  Yarmouth. 

Galway 

Hull. 

Ipswich 

King's  Lynn 

London  

Liverpool 

Tamerick 

Newcastle 

Plymouth 

Portsmouth 

Sligo 

Sharpness 

Shields 

Waterford 


American. 

Russian. 

Total. 

Barrels. 
955 

Ban-els. 

Barrels. 
955 

3,133 

.. 

3,133 

9,477 

9,477 

2,295 

.. 

2.295 

73,832 

.. 

73,832 

2,714 

.. 

2,714 

8.176 

8,176 

530,563 

352,550 

889,113 

280,349 

152,636 

432,985 

22,.572 

22,572 

16,293 

16,293 

31,048 

31,048 

5,033 

.. 

6.03*  . 

9,414 

9,414 

30,645 

30,545 

3,172 

12,790 

15,962 

11,800 

11,800 

1.286.148 

549,126 

1,835,274 

The   aggregate   importation   of    American   and   Russian 
petroleum  oil  into  London  for  the  past  six  years  has  been :  — 


January. 

February. 

March. 

April. 

May. 

June. 

July. 

1886 

1887 

1888 

Barrels. 
74,005 

96,503 

78,408 

Ban-els. 
69,309 

56,626 

69,964 

Barrels. 
65,Su2 

55,280 

69,703 

Barrels. 
35,672 

38,514 

52,622 

Barrels. 
34,922 

38,762 

29,082 

Barrels. 
21,818 

22,616 

26,114 

Barrels. 
20,111 

23,415 

37,758 

August. 

September, 

October. 

November. 

December, 

Total. 

1886 

Barrels. 
50,886 

43,922 

39.110 

Barrels. 
50,666 

60,035 

52,391 

Barrels. 
60,318 

89,400 

93,215 

Barrels. 
84,695 

78,630 

82,493 

Barrels. 
08,735 

87,956 

111,522 

Barrels. 
636,936 

691,659 

731,353 

1887 

1888 

The  average  price  has  been  : — 


January. 


February. 


March. 


April. 


May. 


Jime.      July.      August.    September. 


October. 


November. 


December. 


1886. 
1887. 


{Amer.. 
Russ. . 


il. 
6i 


d. 
65 


5JJ 
61 


d. 
6tV 

d. 
5U 

d. 
5H 

d. 

55 

d. 
51 

5i 

5.'^ 

BA 

,51 

5A 

5A 

5i% 

6t 

6} 

ih 

55 

6 

1\ 

6i 

5i 

5i 

oj 

51 

6J 

d. 

7i 
6i 


d. 
61 


d. 
6i 

6J 
6A 


d. 


e's 

61 
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The  stock  ill  London  on  the  1st  January  was  as  follows : — 

lliirrt'ls. 

1S<8 118.KS.S 

1S87 0S,12(! 

183S 70,611) 

188D aSHS 

II. — Statistics  of  the  PKTiioi.KrM  Trapk  of  tiik 
United  States,  1888. 

Bavri'ls 
(of  43  American  guls.). 

Production  of  '•nido  potroK'uin lt','J5i*,!)7o 

Shipinoiits  of  onule  jn'troluum  from  th« 

oil  n'Kions 20, t70.fi5-l 

Stocks  of  cnido  iwtrolenm,  Dec.  31st,  ms7  28.3M,.299 
Stock!  of  crude  petroleum,  Dec,  31st,  1838  18.5y5, 171 
Approxinitito    consumption     of     crude 

iwlrolonm  for  home  ti-.ide 10,000,000 

.'Vpproximnto    consumption     of     crudo 
petroleum  for  export  trade 16,000.000 

Sliipmeiils  of  cruile  pctriiUuni  anil  its  ]>ro(lucts  from  llie 

T'iiitc<l    .'States   (New   Voik.    I'liilacUliiliia,    lialtiinori.,    anil 

Hosloii)   (luriiif;   1888,   from  the  aunual  report  of  Messrs. 

ISeliiifT,  Nienievor,  and  Wossels. 

Crudo  pJtroIeum [  J'^SS''"  barrels. 

C   1,1.18,428  cases. 


Petroleum  oil {  '/f';'Li'"'"'''- 

<■  13. 132,807  cases. 

Petroleum  spirit j 


,807  c 
20l,2(i.J  barrels. 
25,732  cases, 
15,002  barrels. 


Petroleum  rt.siduum 

Of  the  crude  petroleum  and  petroleum  oil  a  cousideriiblo 
|>roportiou  was  shipped  in  Imlk. 


III. — Statistics  op  the  Petroleum 
KrssiA. 

Ajijirojimate  I'tiqfflcinl  Estimates fny  th 

Crude  |)etroleum  product>d  in  [the  Balak- 

liany  and  liibi-Eibat  oil  fields 

Kerosene  nian\ifa(.turcd 

Of  the  kerosene  there  were  transported  : — 

IJy  mil  from  Haku  to  Batoum 

I5y  se.i  from  Baku  to  the  VolgJi 

Of  the  kerosene  transported  by  rail  to  Batoum, 
thdre  were  shipped ; — 

To  Odessa,  about 

Abroad,  about 

Of   the  kerosene  shipped  from  Baku  to  the 
Volpa,  there  were  consumed  in  Russia  alwut 
And  there  were  exported  vi&  the  .\ustrian 
and  German  frontiers,  or  Baltic  ports, 

alnut  

Of  lubricatinff  oils  the  export  exct^oded 

Of    iH'troleum  residuum  the  cnnsumpticn  in 
Russia  a^  fuel  probably  amountod  to 


Tkade  of 

e  Year  1888. 
Ponds. 
175,000,000 
52.000,000 

31,(100.000 
21,000,000 


3,000,000 
28,000,000 


16,000,000 


5.000.000 
2,000.000 


50,000,000 


The  United  States  and  Russia  coiitiinic  to  he  the  only 
countries  cxportinf;  petroleum,  thou(;h  t'anuda  ami  Galieia 
produce  a  larj;e  amount  for  honu^  eonsuinption,  and  in 
.Scotland  about  half  a  niillinn  barrels  of  mineral  oil  are 
aiuuiallv  nuuiiil'aetiuH-iI  frdiu  slialc  ,'<c\fral  pi'oniising 
petroleum  lields  exist  in  Imiia  in  nildition  to  the  well-jtnown 
deposits  in  Iturniali,  and  in  many  otiu.r  eonntrit'S  petroleum 
occurs  in  considerable  (piantities,  but  as  yet  these  sources 
have  either  bi.en  nefjleeled  or  have  not  been  so  far  developed 
as  to  become  of  coinineicial  importance. 

TiiK  JiTE  Tkaije. 

Allhouph  samples  of  jute  wore  exhibited  in  tliis  country 
ill  the  bi.giiininf;  of  the  eeiitury,  it  was  only  about  tlie  year 
IHlM  tliat  sntHeient  (luantity  was  received  here  to  enable  it 
to  be  tested  as  a  fibre  suitable  for  spinning;  jmrposes.  For 
some  years  importers  of  jute  met  witli  litlle  eiieourafrement, 
as  spinners,  inamifaeturers,  and  eonsnnu.rs  were  all  pre- 
judiced ajjainst  it,  and  it  was  only  about  the  year  18:!,')  that 
any  progress  was  made  in  establishiii};  the  fibre  as  one 
suitable  to  be  made  into  cloth.  After  that  date,  however, 
it  bejjaii  to  he  more  freely  used  in  Dundee,  and  year  by 
year  the  consumption  of  that  material  there  has  steadily 
and  rajiidly  increased.  About  I,')  years  ai;o  the  manufacture 
of  jute  was  comnieneed  on  the  Coiitini.nt,  and  now  in  every 
country  in  Kurope  there  are  jute-spinninf,'  and  weaving 
factories.  Jlost  of  the  jute  is  scut  from  hoiidon  to  these 
countries,  but  the  direct  shipments  from  Calcutta  are  getting 
larger  every  year. 

For  many  years  jute  was  used  in  combination  with  other 
fibres,  jiriucipally  hemp  and  flax,  but  now  it  is  almost 
entirely  used  alone,  the  princi]>al  products  of  the  fibre  being 
Hessians,  a  light  material  used  for  jiaeking  and  many  other 
purposes,  and  the  heavier  fabrics,  sacking  and  bagging. 
There  is  also  a  consideral>le  ipiantity  niannfaetured  into 
carpets,  rugs,  table-elotbs,  and  curtains,  the  jute  being  easily 
dyed,  and  made  to  produce  very'  bright  colours. 

Jlost  of  the  manufacturers  in  this  country  and  on  the 
Continent  have  machinery  for  finishing  and  packing  their 
own  goods,  but  in  addition  there  are  eight  calendering 
works  in  Dundee,  that  finish,  mangle,  make  up,  and  pack 
jute  goods.  They  also  cut  np  the  cloth  and  make  it  into 
sacks  or  bags  when  requireil.  Jlany  of  the  manufacturers 
of  carpets  dye  their  own  yarns,  but  there  are  four  works  iu 
Dundee  that  only  dye  yarns.  There  arc  also  12  bleach 
works  in  the  county  of  Forfar,  many  of  which  bleach  or 
semi-bleach  jute  yarn  and  cloth,  but  the  bulk  of  their 
business  is  bleaching  flax  yarns. 

A  considerable  portion  of  the  machinery  used  in  the 
process  of  jute  niamifacture  is  made  in  Dundee  and  its 
neighbourhood,  but  it  is  also  made  iu  Leeds,  Belfast,  and 
other  places. 


Metals  and  Minerals  op  the  United  Kingdom. 

Statement  showing  the  (^cintities  of  Metals  obtainable  from  Ores  trodcced  in  the  United  Kingdom  in 

1886  AND  1887,  WITH  the  Total  Official  Value  and  the  Average  Value  per  Ton. 


Metal. 


Copper 

Gold 

Pin  iron*  . . , 

Load 

Mn^esium. 

Silver 

Tin 

Zinc 


1886. 


Quantity. 


Value, 


Average 
per  Ton. 


Tons. 
1,472 


4,967,57.1 

39,.182 

lbs.  250 

oj;.  .325,427 

%n2. 

8,989 


05,507 


11,2,M,S.54 
522,650 
1,200 
63.051 
9-tM70 
141,135 


£    «.   d. 
44  10    0 


2  5  4 
13  5  3 
4  10  0 
0  3  10 
101  8  6 
15  14    0 


1887. 


Quantity. 


Tons. 
889 

oz.  58 

4,708,994 

37 .891) 

OZ.  320,315 
9,282 
13,042 


Value. 


Average  per 
Ton. 


£ 
42,850 

210 

,000,000 

486,880 

1,000 

69,504 

,at8,6.33 

209,596 


£  s.  d. 

47  a  2 

per  oz.  3  12  4 

3  0  8 

13  2  8 

0  8  8 

112  18  U 

10  1  5 


•  The  total  quantities  of  pi?  iron  made  from  home-raised  and  imported  ores  was  7,009,754  tons  in  188(1,  and  7,559,518  tons  in  1887. 
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Statement  showing  the  Qilvntities  op  Mixeeaxs  produced  in  1888  and  1887,  with  the  Total  Official  Value 

AND   THE    AVEKAGE    VaLUE   AT   THE    iXiNES    IN    EACH    YeAB,    EXPEESSED    IN    SHILLINGS   AND    DECIMALS    THEREOF. 


Mineral. 


1886. 


Quantity. 


Value. 


Average 
per  Ton. 


1887. 


Quantity. 


Value. 


Average 
per  Ton. 


Alum  clay  (bauxite) 

Alum  shale 

Arsenic 

Arsenical  pyrites 

Barytes 

Bog  iron  ore 

Clays  (excepting  ordinary  clay) 
Coal 

Cobalt  and  nickel  ore 

Copper  ore 

„      precipitate 

Fluorspar 

Gold  ore 

Gypsum 

Iron  ore  

„    pyrites 

Lead  ore 

Lignite 

Manganese  ore 

Ochre,  umber,  &.c 

Oil  shale 

Petroleum 

Phosphate  of  lime 

Salt 

Slates  and  slabs 

Stone, &c 

Sulphate  of  strontia 

Tin  ore  

Tungstate  of  soda 

"Wolfram 

Zinc  ore 


Tons. 
8,262 
2,992 
5,027 
4918 

25,142 

6,780 

2,890,440 

157,518,930 

100 

18,205 

412 

279 

118,843 

14,110,013 

27,829 

53,420 

12,763 
12,392 

1,728,503 

43 

20,000 

2,142,220 

456,208 

13,602 
14,232 

11 

140 
23,150 


£ 

2,478 

374 

32,802 

7,749 

25,818 

2,712 

583,210 

38,145,930 

626 

38,567 

2,831 

412 

44,462 

8,513,515 

16,575 

471,295 

10,893 

22,185 

435,962 

129 

31,500 

742,178 

1,107,169 

8,917,705 

5,750 

780,302 

2^3 

2,236 

63,759 


£      «. 

0    6-00 

0  2-5 
6  10-5 

1  11-5 

1  0-53 
0  7-98 
0    4-87 

0  4-S4 

5  5-2 

2  2-36 

6  17-42 

1  9-52 

0  7-45 
0  4-97 
0  lfS5 

8  17-73 

0  10-00 

1  iG-oe 

0  5-61 

0  3-00 

0  1-55 

6  9-29 

2  8-53 

0  8-45 
54  16-5 

24  10-36 

15  19-43 

2  15-06 


Tons. 
4,169 
2,586 
4,618 
4,364 

24,813 

9,273 

2.413,093 

102,119,812 

164 

9,079 

280 

2SS 

cwts.  17J 
120,783 
13,098,041 
22,079 

51,503 
1,764 

13,777 
8,293 


9,894 
2,193,951 


461,334 

15,169 
14,189 

1 

51 

25,146 


£ 

1,040 

323 

32,458 

3,203 

26,619 

4,630 

590,412 

39,002,830 

900 

20,982 

3,075 

385 

209 

48,293 

8,235,355 

12,682 

429,137 

793 

11,110 

15,789 

355,085 

99 

15,830 

732,820 

1,118,818 

8,609,600 

7.584 

878,831 

24 
1,269 

76,182 


£     s. 
0    4-98 
0    2-49 

7  0-02 

0  14-68 

1  1-05 
0  9-99 

0  4-88 

0  4-69 

4  16-8 

2  6-22 
10  19-04 

1  7-'20 

12  1-61 
0  7-66 
0  4-94 
0  11-48 

8  6-06 
0    8-99 

0  1612 

1  18-07 

0  503 

1  10-00 

1  12-30 
0    0-67 

2  8-19 

0    9-99 
01  18-70 

24  00-00 

23  10-00 

2  19-80 
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TllAIlK    OF   Tin:    I'XITKD    KiNr.DOM    WITH    I'ORKICN    ColNTIilKS   ANI>    liliniSll    POSSESSIONS. 
V.VH.-K    OB   TllK  ToT.VL    I.MI'OIIT:*    AXU  Kxi'OHTS    Ol'    MkRCII\N1)1S1;    INTO    AXU    FKOM   TlIK    t'xiTKI)    KlNliOOM    IJl'IilXO    KACU 

OF  THE  Years  from  1860  to  1888,  distixgi-ishixg  the  Trade  with  Foreign  Coi'xtriks  and  British 
Possessions,  and  auso  the  Kxpokts  of  Domkstic  Produce  and  Foreign  and  Colonial  Prodvck. 
(OOO's  omitted.) 


Imports. 

Exports. 

Taire. 

Domestic  Protluce. 

Foreign  and  Colonial  Produce. 

Total  Exports 

Prom 

Poreiim 

Count  rit's. 

From 

Ilrilisli 

Possessions 

1 

1    Total 
1  Imports. 

To 

Fort'iirn 

Countries 

To 

British 
Possessions. 

1 

Total. 

To 

Foreign 
Countries. 

To 

Kritish 

Possessions. 

Total. 

To 
Foreign 
Countries. 

To 
British 

Possessions. 

Total. 

£1,000 

£1,000 

£1,000 

£1,000 

£1,000 

£1,000 

£1,000 

£1,000 

£,1000 

£1,000 

£1.000 

£1.000 

18«0 

167,571 

42.980 

210,531 

92,226 

43,665 

135,891 

25,762 

2,868 

28.630 

117,988 

46,533 

161,521 

1S61 

164,809 

52,676 

217,685 

82,857 

42,216 

125,103 

31,636 

2,894 

34,530 

114,194 

4,5,139 

169,633 

1863 

160,  m 

65,283 

225,717 

82,097 

41,895 

123,992 

38,647 

3,529 

42,176 

120,744 

45,424 

166,108 

I88S 

16»A15 

84,684 

249,919 

05,723 

50,879 

110,602 

40,209 

4,091 

50,300 

141,932 

64,970 

196,902 

1864 

181,208 

93,741 

274,952 

108.735 

61,714 

160,149 

43,173 

3,998 

52,171 

156,003 

65,712 

212,620 

1865 

198,231 

72,811 

271,072 

117,629 

ism 

165,836 

49,656 

3,340 

52,996 

167,285 

61,647 

218,832 

1866 

2^3,084 

72,200 

295,290 

135,198 

63,720 

188,918 

46,510 

3,448 

49,983 

181,738 

57,168 

238,906 

1867 

214,449 

60,734 

275,183 

131,102 

49.800 

180,962 

41,278 

3,563 

44341 

172,441 

53,363 

225.803 

1863 

227,700 

00.!>9k 

294,694 

129.813 

49,805 

179,673 

41,218 

3,853 

48,101 

171,061 

53.718 

227,779 

ISiKI 

225,001 

70,41(5 

295,460 

141.881 

48,073 

189,954 

43,242 

3319 

47,061 

185,123 

67,893 

237,015 

1870 

238,425 

04.832 

303,257 

147,773 

61,814 

199,587 

40.917 

3,677 

44,194 

188,039 

6o,.393 

244,081 

1871 

253,071 

72,9*4 

331,015 

171,810 

61,230 

223,060 

50,198 

4311 

60,509 

228,014 

65,561 

283,675 

1872 

275,321 

79J7S 

354,694 

195.702 

60,!iGa 

256,268 

53,278 

5,053 

58,331 

248,980 

65,609 

314,589 

1873 

290,277 

81,010 

371,287 

183,830 

00329 

253,165 

61,021 

4,819 

65,840 

239,857 

71,148 

311,005 

1874 

2S7,920 

82,103 

370,083 

107,278 

72,280 

239,558 

52,462 

6,630 

58,092 

219,740 

77,910 

297,650 

187S 

289,516 

84,424 

373,910 

l.'<2,374 

71,092 

2-23,466 

52,683 

5,503 

58.146 

204,957 

76,655 

231,012 

1876 

290,822 

84,333 

375,155 

135,780 

64359 

200,039 

50,847 

6,291 

66,138 

186,627 

70,150 

256,777 

isn 

301,866 

89,554 

394,420 

128,970 

69,923 

198,893 

47,6ai 

5,829 

63,453 

176,594 

75,752 

252,346 

1878 

290335 

77,936 

308,771 

126,612 

66,237 

192,849 

46,880 

5,753 

52,6:i5 

173,491 

71,9!l3 

245,484 

1879 

284,049 

78,94.1 

362.992 

130/,30 

01,002 

191,532 

51,745 

5,507 

57,252 

182,275 

66,509 

248,7.34 

1880 

318,711 

92,519 

411,230 

147,807 

75.254 

223,061 

57,081 

6,273 

63,354 

204,887 

81,528 

280,415 

1881 

305,483 

91.510 

397.023 

154,658 

79.365 

234,023 

55,714 

7,316 

03,060 

210,102 

80,681 

297,083 

1882 

313,'i89 

99,431 

H.'5,020 

156,641 

84,826 

211,467 

57.683 

7,511 

65,194 

214,323 

92,338 

306,001 

1883 

328,210 

98,«8S 

426392 

156,322 

83,478 

2.39,800 

68,714 

6,923 

65,637 

215,036 

90,401 

303,437 

18M 

294,206 

95313 

390,(119 

152,149 

80376 

233,025 

56.515 

7.'12S 

62.943 

207,604 

83,304 

295,068 

1885 

286,566 

8>,402 

370,968 

135,115 

77,930 

213,045 

60365 

7,494 

58,369 

185,980 

85,324 

271,404 

1886 

267,979 

81,884 

349,863 

136.926 

75,507 

212.433 

49.073 

6,501 

66,231 

18G,.590 

82.068 

268,607 

1887 

278,429 

83,799 

362,228 

146.278 

75,130 

221,414 

52,418 

6,900 

59,.'i48 

198,727 

82,030 

280,703 

1888 

300,720 

86,916 

387,630 

149.994 

83,938 

2.3.3,842 

56.656 

7.486 

64,012 

206,460 

91,425 

297,8.33 
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Imports  and  Exports  of  the  United  KrNGDOM. 

Value  of  the  Total  Imports  axd  Exports  of  JIerchaxdise  into  and  from  the  United  Kingdom  di-ring  each 
OF  the  Years  from  1860  to  1888,  with  the  Proportion  thereof  per  Head  of  the  Population. 


Imports. 

Exports. 

Total  of 
Imports  and  Exports. 

British  Produce. 

Tears. 

Total  Value. 

Proportion 

per 

Head  of 

Population 
of  United 
Kingdom. 

Foreign 

and  Colonial 

Produce. 

Total  Value 
of  British  and 

Foreign 

anil  Colonial 

Produce. 

Total  Value. 

Proportion 
per  Head  of 
Population 
of  United 
Kingdom. 

Total  Value. 

Proportion 
per  Head  of 
Population 
of  United 
Kingdom. 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

I860 

210,530,873 

7-35 

135,891,227 

4-73 

23,630,124 

164.521,301 

375,052,224 

13-03 

1861 

217,485,024 

7-51 

125,102,814 

4-32 

31,529,681 

169,(532,498 

377,117,522 

13-0!i 

1862 

225,716,976 

7-73 

123,99-2,264 

4-28 

43,176,870 

166,168,134 

391,385,110 

13-41 

1863 

248,919,020 

8-47 

146,602,313 

6-00 

50,300,067 

196.902,409 

44.5,821,429 

16-17 

1864 

274,952,173 

9-28 

160,419,053 

5-41 

52,170,661 

212,619,614 

487,571,786 

16-44 

1865 

271,072,285 

9-03 

165,83.5,7-25 

5-55 

52,995.851 

218,831,576 

439,903,861 

16-41 

1866 

295,290,274 

9-81 

188,917,.536 

6-23 

49,983.140 

238,906,682 

534,195,956 

17-75 

1867 

275,183,137 

9-07 

180,961,933 

6-96 

4-1.340,606 

225,802,629 

500,985,666 

16-06 

1868 

294,693,608 

9-64 

179,677,812 

5-86 

48,100,642 

237,778,454 

622,472,062 

17-06 

1869 

295,460,214 

9'65 

189,953,967 

6-13 

47,061,095 

237,015,062 

532,475,266 

17-22 

1870 

303,257,493 

9-72 

109,586,322 

6-39 

41,493,755 

244,080,577 

547,.338,070 

17-54 

1871 

331,015,480 

10-50 

223,066,102 

7-09 

60,508,538 

283,574,700 

614,590,180 

19-50 

1872 

354,693,624 

11'12 

256,267,347 

8-05 

53,331,487 

314,633,834 

669,282,458 

21-02 

1873 

371,287,.372 

11-53 

255,164,603 

7-93 

55,340,163 

311,004,765 

682,292,137 

21-20 

1874 

370,032,701 

11-39 

239,558,121 

7-37 

58,092,343 

297,650,464 

667,733.165 

20-64 

1875 

873,939,577 

11-39 

223,465,963 

6-80 

58,146,360 

281,612,323 

656,561,900 

19-96 

1876 

375,154,703 

11-30 

200,6.39,-204 

6-(W 

56,137,398 

256,776,602 

631,931,306 

19-03 

1877 

394,419,682 

11-74 

198,893,065 

5-92 

53,462,955 

25-2,346,020 

646,765,702 

19-26 

1878 

368,770,742 

10-86 

193,843.914 

5-68 

62,631,941 

245,483,868 

614,251,600 

18-09 

1879 

362,991,875 

10'58 

191,531,758 

5-58 

57,251,606 

248,783,364 

611,775,239 

17-83 

1880 

411,229,565 

11-88 

223,060,446 

6-44 

63,354,020 

286,414,466 

397,641,031 

20-16 

ISSl 

397,022,489 

11-36 

234,022,673 

6-69 

63,060,097 

297,082.775 

694,105,264 

19-85 

1882 

413,019,603 

11-70 

241,467,162 

6-84 

65,193,563 

306,660,714 

719,680,322 

20-38 

1883 

426,891,579 

11-99 

239,799,473 

6-73 

65,687,597 

306,437,070 

732,328,649 

20-56 

1884 

390,018,569 

10-84 

233,025,242 

6-48 

63,942,341 

295,967,583 

685,986,152 

19-07 

1885 

370,967,955 

10-21 

213,041,500 

5-86 

63,359,194 

271,403,691 

642,371,619 

17-68 

1886 

319,863,472 

9-63 

212,432,751 

5-77 

56,234,263 

268,667,017 

618,630,489 

16-85 

1887 

362,227,564 

9-77 

221,414,186 

5-97 

59,348,975 

280,763,161 

642,990,725 

17-34 

1888 

387.635,743 

10-35 

233,342,607 

6-24 

61,042,629 

297,885,236 

686,620,979 

18-30 

•  Year  Book  of  Commerce. 
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itlontljlj)  IJatfiU  iLi'st. 

•  The  dates  Riven  arc  the  dates  ot  the  Official  Jouriiiils  in  wliieli 
acceptanees  of  tlic  Complete  Specifications  arc  advertised.  Cooi- 
plet©  SiK'oiflentions  tlnis  advertised  as  accepted  are  oi)on  to 
ins|)cctioii  at  tin'  Patent  OMiec  immediately,  and  to  opposition 
within  two  mnnilis  of  the  said  dates. 


I.— GKXKUAL  ri,.\XT,  .MTAILVITS,  and 
MACmXKKV. 

Applications. 

M,73r,.  G.  K.  liedfoni.— From  W.  P.  Aliell,  British 
Ouiaiin.     Ccntrifufial  niacliincs.     Soptoniber  18. 

14,78G.  K.  <Ie  Pass. — ^Fioni  G.  IJoli^vre.  Jleuiis  for 
ruisin-r,  conveying,  and  projecting  liquids  by  compressed 
air.     Soptomher  I 'J. 

14,80.5.  C.  W.  (illy.  Improvements  in  and  relatinjj  to 
I'vaporatinfi  apparatus,  also  ap[)lical>lc  to  steam  generators. 
September  20. 

14,894.  T.  Parker.     .See  Class  XI. 

14,951.  K.  .\ckroyd.— From  K.  Ackroyd,  New  Zealand. 
Improvements  in  tilters.     September  23. 

14,95H.  J.  Hodi;kinson.  Mechanical  stokers,  and  appa- 
ratus connected  therewith.     September  23. 

15,124.  K.  C.  A.  Uautield. — From  C .  Linde,  Germany. 
Method  and  means  for  rcfrigeratint;  and  dryinj;  air. 
September  25. 

15,229.  P.  Colligan.  Apparatus  for  gauging  liquors  whilst 
boiling.     Septemlwr  27. 

15,432.  K.  Marsden  and  .1.  Piekaid.  Imiirovements  in 
condensers.     October  1. 

15,599.  C.  Thompson.  Improvements  in  gas  furnaces. 
October  4. 

15,867.  C.  Thompson.  Improvements  in  gas  fumaces. 
October  9. 

lfi,010.  .1.  Fitton.  .Vn  anti-corrosion  composition  for 
retorts  used  for  evaporating  acids  and  other  similar  purposes. 
October  11. 

10,037.  H.  H.  Lake.— From  C..\.  Catlin,  C.  S.  Sweetland, 
and  K.  Cox,  United  States.  .Vu  improved  method  of 
charging  liquids  with  gas.  Complete  .Specitication.  October  11. 

10,003.  G.  Rose.  -Vpparatus  for  pumping,  raising,  or 
forcing  liquids,  air,  or  gases.     October  12. 

10,099.  P.  Xczeraux.  Centrifugal  pumps,  compressors, 
and  blowers.     October  12. 


Complete  Specifications  Accepted.* 


1888. 


anil 


.1.   T.   McDougall.      See 


14,043.  I.   S.    McDougall 
Class  Xl.\. 

15,229.  J.  Xewton  and  D.  A.  Quiggin.  Coiled  tubular 
heating  or  cooling  surfaces  for  apparatus  for  condensing 
steam,  heating  or  cooling  fluids,  and  evaporating.  Septem- 
ber 25. 

15,495.  J.  Hilton,  E.  Jack.son,  and  G.  C.  Hilton.  Furnaces 
for  economising  fuel  and  consuming  smoke.     October  9. 

10,372.  11.  Paplett  and  J.  L.  Kigg.  Apparatus  for  dis- 
tillation and  liquefaction  of  condensible  gases.     October  10. 

16,443.  L.Johu.son  and  J.  Powell.  Apparatus  for  charging 
furnaces  or  for  analogous  purposes.     September  25. 

10,535.  T.  Gaunt  and  E.  H.  Clapp.  Apparatus  for  evapo- 
rating, distilling,  refining,  or  concentrating  liquids.  October  2. 


10,726.  J.  Cooper.  Blast  or  air  supply  pipes  for  gas 
producers  luul  other  furnaces.     October  1(>. 

17,425.  J.  Buchanan.  Fluid  pressure  and  vaeuiim  gauges. 
September  25. 

17,564,  Sir  L.  Bell,  Hart.  Evaporating  brine  and  other 
solutions.     October  9. 

18,085.  A.  E.  Tavernier  and  E.  Casper.  \n  improved 
pressure  gauge.     October  IG. 

18,177.  II.  K.  Gregory  and  G.  MacDonald.  Manufacture 
of  filtering  nuiteriul  ai)plicalile  to  the  filtration  and  inuifica- 
tion  t)f  water,  sewage  ellluents,  saccharine  juices,  alcoholic 
liquors,  and  other  liipiids  and  fluids.     October  9. 


1889. 

10,991.  1'.  II.  .\dams,  jun.,  and  ( ).  T.  \.  Adams.  See 
Class  X, 

11,020.  I'.  II.  Adams,  jun.,  and  O.  T.  X.  Adams.  See 
Class  X. 

12,514.  ,1.  Y.  .Tohnson. — From  La  Compagnie  ludustricUc 
des  I'roeedes  Kaoul  I'ietet,  France.  A  mixture  for  use  iu 
apparatus  for  profiueing  cold.     October  2. 

13,212.  K.Heichling.  Apparatus  for  evaporating,  cooling, 
or  heating  liquids,  and  for  charging  gases  with  vapours. 
October  2. 


II.— FUEL,  GAS,  AND  LIGHT. 
Applications. 

14,644.  \V.  P.  Thompson.— From  F.  P.  Dewey,  United 
States.  Improvements  in  or  appertaining  to  the  separating 
and  collecting  of  the  solid  materials  from  fume,  smoke,  or 
the  like.     Complete  Specification.     September  17. 

14,080.  H.  Howell  and  L.  Smith.  A  new  or  improved 
automatic  carburettor  or  ajiparatus  for  enriching  or  generating 
illuminating  gas  from  volatile  li(iuid  h3'drocarbons.  Sep- 
tember 18. 

14,715.  E.Mansfield.  Improvements  in  oil-gas  apparatus. 
September  18. 

14,717.  G.  \V.  Macalpine.  An  improvement  in  coke- 
oven  valves.     September  18. 

14,881.  A.  Kitt.  Improvements  in  gas-making  apparatus. 
Complete  Specification.     September  20. 

14,922.  A.  Kitson.  Apparatus  for  manufacturing  heating 
gas.     Complete  Specification.     September  21. 

14,990.  J.  K.  Wigham.  Improving  the  illuminating 
power  of  lighthouses  and  other  places.     September  23. 

15,100.  C.  McKenzie  Dowie  and  A.  L.  Briggs.  Improve- 
ments in  apparatus  for  carburetting  illuminating  and  other 
gas.     September  25. 

15,209.  J.  Dunn  and  .7.  K.  Thompson.  Improvements 
in  an  appliance  for  economising  the  consumption  of  fuel 
and  obtaining  greater  heat.     Septendier  28. 

15,409.  ,1.  Somerville  and  S.  Cutter.  Improvements  in 
apparatus  for  charging  and  drawing  gas  retorts.     October  1. 

15,421.  H.  G.  F.  de  Beaumont.  Improvements  in  the 
manufacture  of  water-gas.     October  1. 

15,420.  M.  A.  Morse.  Improvements  relating  to  the 
manufacture  of  gas  and  to  apparatus  therefor.  Complete 
Specification.     October  1. 

15,500.  P.  G.  Lambert.  A  device  for  increasing  the 
illuminating  power  of  gas.     October  3. 

15,797.  .1.  K.  Paisley.  Improvements  in  or  connected 
with  apparatus  for  the  manufacture  of  water-gas  applicable 
for  gas  engines  and  other  purposes.     October  8. 
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15,906.  C.  I?emard.  Improvements  in  or  relating  to  coke 
furnaces.     October  9. 

15,947.  J.  H.  Fergusson.  Improvements  in  and  connected 
with  the  manufacture  of  illuminating  gas  from  coal  and 
analogous  material.     October  10. 

15,988.  J.  Haworth.  Improvements  in  apparatus  for 
manufacturing  illuminating  and  heating  gas.     October  11. 

16,009.  J.  Lawsou.  Improvements  in  oil-gas  producing 
apparatus.     October  11. 


Complete  Specifications  Accepted. 
1888. 

15,655.  W.  T.  Walker.  Desulphurising  the  lime  used 
in  gas  purifiers,  and  recovering  the  sulphur  therefrom. 
October  9. 

15,98S.  B.  Loomis.  Process  and  apparatus  for  manu- 
facturing fuel  gas.     October  9. 

16,118.  C.  Brotherhood.  Apparatus  for  automatically 
controlling  the  generation  of  gas  from  oil  or  other  liquid 
fuel.     September  25. 

16,194.  J.  H.  K.  Dinsmore.  Manufacture  of  iUuminating 
gas.     September  25. 

16,927.  E.  E.  Hutchinson.  Generating  gas  from 
hydrocarbon  oils,  and  apparatus  therefor.     October  9. 

16,958.  J.  E.  Dowson  and  A.  Dowson.  Apparatus  for 
use  in  the  treatment  of  gas.     October  2. 

17,738.  J.  A.  Yeadon  and  E.  Middleton.  Machinery  for 
manufacturing  blocks  or  briquettes  of  fuel  or  materials  for 
smelting,  &c.     October  16. 

1889. 

1326.  J.  Greenfield. — From  C.  A.  d'Assumpi;ao  and 
E.  S.  Dias.  Treatment  of  coal  and  small  coke  or  breeze 
in  the  manufacture  of  gas  and  coke.     September  25. 

13,129.  C.  B.  Harris.  Making  incandescing  elements  for 
gas  burners.     October  2. 

13,763.  E.  Tatham.  An  improved  gas,  usable  as  an 
explosive,  and,  in  admixture  with  other  gases,  as  an 
illuminating  and  heating  gas.     October  16. 


IV.— COLOUEING  MATTERS  .ixn  DYES. 
Applications. 

15.175.  0.  Imray. — From  The  Farbwerke  vorm.  jSIeister, 
Lucius,  and  Briining,  Germany.  Improvements  in  the 
production  of  amido-oxy-naphthaliu-disulphonic  acid  and  of 
amido-dioxy-naphthalin-monosulphouic  acid.    September  26. 

15.176.  0.  Imray. — From  The  Farbwerke  vorm.  Meister, 
Lucius,  and  Bruning,  Germany.  Improvements  in  the 
production  of  amido-naphthol-monosulphouic  acids.  Septem- 
ber 26. 

15,296.  A.  G.  Green.  The  production  of  new  azo- 
colouring  matters.     September  28. 

15,360.  J.  C.  L.  Durand,  D.  E.  Huguenin,  and  A.  J.  J. 
d'Andiran.  Manufacture  of  new  derivatives  of  tannin  and 
catechin  and  of  colouring  matters  obtained  therefrom. 
Complete  Specification.     September  30. 

15,558.  F.  Ehodes.  Improvements  in  dye-extracting 
apparatus.     Complete  Specification.     October  3. 

15,678.  W.  E.  Lake. — From  Messrs.  Kern  and  Sandoz, 
Switzerland.  Improvements  in  the  manufacture  of  colouring 
matter.     October  5. 

15,706.  M.  Lange.  A  process  for  the  production  of 
thioxjdiphenylamine.     October  7. 


Complete  Specifications  Accepted. 

1888. 

14,822.  O.  Imray. — From  The  Farbwerke  vorm.  Meister, 
Lucius,  and  Briining,  Genuanj-.  Production  of  green  and 
bluish-green  colouiing  matters.     October  9. 

17,094.  C.  F.  X.  Noroy.  A  new  dyeing  material,  and 
method  of  employing  the  same.     October  2. 

18,425.  S.  Pitt.— From  L.  Casella.  Bluish-black  colour- 
ing matters.     October  1 6. 


v.— TEXTILES,  COTTON,  WOOL,  SILK,  Etc. 

Applications. 

14,751.  I.  Smith.  Improvements  in  the  treatment  of 
woollen,  worsted,  back-worsted,  unions,  and  other  woven 
fabrics.     September  19. 

15,135.  J.  E.  Eichardson.  Improvements  in  the  prepara- 
tion or  treatment  of  esparto  grass  for  use  in  the  manu- 
facture of  carpets,  matting,  twine,  and  other  materials. 
September  25. 

15,333.  K.  T.  Sutherland  and  G.  Esdaile.  Improvements 
in  the  treatment  of  fibres  and  fibrous  materials  made  of 
Chinia  grass,  flax,  hemp,  &c.,  by  which  means  such  can  be 
more  easily  cleansed  or  bleached.     September  30. 

15,916.  I.  Levinstein.     See  Class  XIX. 


Complete  Specifications  Accepted. 
1889. 

13,173.  .1.  Holden   and  J.   R.   Jepson.     Manufacture  of 
felt.     September  25. 

14,316.  J.  Grunhut,  E.  Gonty,  and  F.  B.  Gonty.     Process 
for  waterproofing  materials  or  fabrics.     October  16. 


VI.— DYEING,  CALICO  PRINTING,  PAPER 
STAINING,  AND  BLEACHING. 

Applications. 

14,610.  R.  Nickels.  Improvements  in  the  method  of  and 
apparatus  for  dyeing  and  otherwise  treating  cotton  and 
other  vegetable  fibres  in  sliver,  roving,  yarn,  or  other  state 
of  preparation.     September  17. 

14,710.  A.  S.  Bowden. — From  A.  Vendome,  France. 
Improvements  in  machines  for  printing  designs  on  paper  or 
other  material,  applicable  to  decorating  earthenware,  china, 
and  other  similar  articles.     September  18. 

15,094.  B.  Loeffler.  A  new  mordant  for  dyeing  vegetable 
fibres.     September  25. 

15,671.  L.  Schreiuer.  Improvements  in  bleaching. 
October  5. 

15,881.  J.  C.  Mewlmrn.— From  La  Societe  Grandsire  et 
fils,  France.  Improvements  in  apparatus  for  dyeing  skeins. 
October  9. 
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CoMFum:  Specifications  Accefted. 

1888. 

IS.OiJj.  J.    W.   Ili'pwortli.      Mothod   ami  a|>|iai'atiis    for 
dyeing  wooUou  clotlis,  &c.     September  2o. 

18,780.  H.  Keeker.     I'roccss  and  uppunitus   for  iljeiii;; 
cottou  yam.     October  16. 

18,987.  J.  I'oUard.     Appuratuu   for  wushiii;;,   bkauhiiij;, 
dyeing,  &e.  textile  fabrics,     yepleniber  25. 


MI.— ACIDS.  ALKALIS,  asd  SALTS. 

Applications. 

15,322.  C.  T.  Caseboiirnc.  Improvemeuts  in  or  relatiii;; 
to  the  conversion  of  brine  into  salt.     September  30. 

15,531.  W.  L.   Wise.— From   Messrs.   Solvay    and   Co.,  ' 
Ilelgiuni.     Improvements   in  and  connected  with  apparatus 
for  producing  gaseous  hydrochloric  acid.    October  3. 

15,649.  I".  Hale.  Improvements  in  obtaining  ammonia, 
chlorine,  and  hydrochloric  acid  from  ammonium  chloride, 
and  in  the  apparatus  employed  therein.     October  5. 

15,653.  J.  Grossmann.  The  purification  of  alkali  waste. 
October  5. 

15,655.  J.  Grossmann.  Improvements  in  the  manufacture 
of  nitrite  of  soda.     October  .i. 


Complete  Specifications  Accepted. 

1888. 

15,oa7.  .1.  IJ.  Wylde,  M.  J.  .Hammill,  and  II.  Amr. 
fk'pamtiiig  chlonite  of  potash  (and,  if  desirable  the  chloride 
of  calcium  or  magnesium  or  other  similar  salt  in  the  mother- 
liquor)  from  solutions  thereof.     October  2. 

15,256.  A.  C.  Ponton,  H.  h.  Moscly,  and  C.  Chambers. 
Crystallisation  of  silica  in  a  compacted  mass.     October  16. 

15,367.  II.  \V.  Wallis.  Production  of  carbonate  of  .soda. 
September  25. 

17,367.  T.  Parker  and  A.  E.  llobinson.  Manufacture  of 
chlorine.    October  16. 

17,447.  T.  Parker  and  A.  E.  Robinson.  Manufacture  of 
cyanogen  compounds  from  sulpho-cyanides.     October  9. 

17,564.  Sir  L.  Bell,  Bart.     See  Class  I. 

17,569.  F.  Foster.  Apparatus  for  generating  carbonic 
acid  gas.     October  16. 

1889. 

382.  M.Williams.     Manufacture  of  barytes.    October  10. 

8883.  C.  A.  Dorcmus.  Process  for  removing  salts  of 
calcium,  magnesium,  and  other  metals  from  aqueous'solutions. 
September  25. 


VIII.— GLASS,  POTTERY,  axd  EARTHENWARE. 
Applications. 

1 1,033.  A.  ,T.  Clay.  Improvements  in  the  raauufaeturc  of 
gla/.ed  bricks  and  tiles.     September  17. 

14,710.  A.  S.  Howilen. — From  A.  A'endomc.    .SVe  Class  VI. 

14,723.  F.  Fehse.  Improvemeuts  in  the  manufacture  of 
decorative  tiles  and  ornaments.     Sei)tember  18. 

15, HOI.  Sir  H.  Doulton  anil  J.  .Slater.  Improvements  in 
decorating  china  and  the  like.     October  8. 

15,831.  F.  P.  Meyenberg.  Improvements  in  brick  and 
pottery  kilns.     October  8. 

15,959.  T.C.  Brown- Westhead,  Moore,  and  Co.  Improved 
process  of  printing  in  clays,  ajiplied  to  gold,  .silver,  and 
colour  decorations  on  china  and  earthenware  and  pottery 
generally.     October  10. 

CoMrLEXK  Specifications  Accepted. 

1889. 

8597.  J.  Stiel.  A  weather-  and  acid-proof  enamel 
for  building  materials,  and  method  of  producing  same. 
October  9. 

9148.  F.  E.  Grossc.  Process  for  manufacturing  iridescent, 
blown,  rolled,  or  pressed  window  glass.     October  9. 

99GO.  D.  Lucas.  Printing  upon  and  decorating  china, 
earthenware,  or  glass.     September  25. 

13,128.  A.G.Neville.    Glass  melting  pots.    September  25. 

13,880.  M.  W.  Griswold  and  W.  B.  Attcrbury.  Manufac- 
ture of  sheet  or  window  glass.     October  9. 


IX.— BUILDING  MATERIALS,  CLAVS,  MORTARS, 
AND  CEMENTS. 

Applications. 

14,000.  .T.  Cockburn.  Improvements  in  the  manufacture 
of  pavement,  floor  coverings,  and  the  like,  of  rublier  or  rubber 
compounds.     September  17. 

14,643.  W.  Torrance,  juu.  Improvements  in  or  relating 
to  the  manufacture  of  Portlaud  cement.     September  17. 

14,733.  D.  Nicoll.  Improvements  in  waterproof  slabs  and 
blocks  for  structural  purposes.     September  18. 

14,778.  J.  A.  Macmeikan.  Improvements  in  coping 
bricks.     September  19. 

14,963.  H.  Stanton.  Improvements  in  lire-resisting  floors 
for  buildings.    September  23. 

14,997.  A.  Bishop.  Improvements  in  the  method  of 
burning  lime,  and  in  kilns  therefor.     September  23. 

13,115.  W.  Joy.  Improvements  in  apparatus  for  separat- 
ing nnperfectly  disintegrated  chalk  and  other  matters  from 
slurry  prejiared  in  wasli  mills  ami  other  apparatus  u.sed  for 
mixing  and  preparing  slurry  for  the  manufacture  of  cement, 
and  improvL'Uieiits  in  cement  kilns,  and  in  the  method  of 
loading  or  charging  such  kilns,  and  improvements  in  mills 
for  grinding  cement,  clinker,  and  other  like  matters,  and  in 
ajiparatus  for  separating  the  liner  from  the  coarser  par- 
ticles of  ground  cement,  clinker,  and  other  like  matters  ; 
and  the  treatment  of  cement,  and  apparatus  for  use  in 
connexion  with  the  said  treatment.     September  25. 

15,403.  J.  C.  W.  .Stanley.  Improvements  in  or  relating 
to  the  burning  of  bricks  or  the  like.     October  1. 
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15,406.  \V.  J.  Oswald,  J.  B.  Ashwell,  and  J.  A.  Cooke. 
Improvements  in  the  manufacture  of  plaster  of  Paris,  and 
in  the  utilisation  of  waste  or  cheap  materials  therefor. 
October  1. 

15,669.  J.  Ersley.  Improvements  in  the  manufacture  of 
artificial  asphalt.     Complete  Specification.     October  5. 

15,737.  AV.  T.  Timewell.  Improvements  in  the  manu- 
facture of  Portland  cement  made  from  hard  limestone. 
October  8. 

15,831.  F.  P.  Meyenberg.     See  Class  VIII. 

16,015.  E.  Johnson.     Perforated  paving.     October  11. 

Complete  SrEciFicATiONS  Accepted. 
1888. 

1 6,770.  C.  O.  Weber  and  F.  W.  Follows.  Artificial  stones 
or  blocks,  applicable  for  gi'inding,  crushing,  granulating, 
polishing,  &c.     September  25. 

17,257.  W.  Cussans.  Colouring  and  ornamenting  Port- 
land cement  for  the  manufacture  of  imitation  grained  or 
figured  marble  mosaics,  slabs,  tiles,  &c.     September  25. 

17,563.  W.  Lindsay.     Fireproof  floors.     October  9. 


X.— METALLURGY,  MINING,  Etc. 

Applications. 

14,770.  E.  J.  Railton.  Improvements  in  gold  screening 
apparatus.     September  19. 

14,880.  W.  K.  Lake. — From  E.  Thomson,  United  States. 
Improved  methods  of  and  apparatus  for  welding,  shaping, 
and  otherwise  working  metals.     September  20. 

15,027.  T.  Millward.  Improvements  in  furnaces  for 
heating  iron  or  for  other  purposes.     September  24. 

15,066.  E.  Hannan. — From  J.  J.  C.  Smith,  New  Jersey. 
Casting  in  aluminium  bronze  dies  to  be  used  for  the  purpose 
of  stamping  metals  or  other  substances  for  which  dies  are 
used.     Complete  Specification.     September  24. 

15,144.  T.  Lambert.  The  extraction  of  gold  and  silver 
from  pulverised  ores  or  other  matrix  in  which  these  metals 
are  found.     September  26. 

15,156.  B.  Moran.  Improvements  in  crucible  pots. 
September  26. 

15,226.  A.  J.  Campion.  Improvements  in  the  extraction 
of  tin  and  other  oxides  from  the  refuse  slags  and  debris  of 
tin  smelting  furnaces.     September  27. 

15,245.  E.  Grntzner  and  O.  Koehler.  Apparatus  and 
process  for  condensing  the  metallic  vapours  produced  in 
zinc  furnaces,  and  furnace  applicable  in  combination  with 
the  said  condensing  apparatus.     .September  27. 

15.301.  W.  H.  Akester,  W.  T.  Glover,  and  H.  Edmunds. 
Improvements  in  the  treatment  or  manufacture  of  metals  or 
metallic  alloys.     September  28. 

15.302.  W.  H.  Akester,  W.  T.  Glover,  and  H.  Edmunds. 
Improvements  in  the  treatment  of  metallic  castings  or 
forgings  for  remedying  or  repairing  imperfections  thereof. 

15,413.  T.  Twynam.  Improvements  in  the  direct  reduction 
of  oxides  of  iron.     October  1. 

15,428.  T.  F.  Rowland.  Improvements  in  apparatus  for 
welding  metals.     Complete  Specification.     October  1. 

15,465.  D.  Rennie.  Improvements  in  furnaces  for  melting 
crucible  steel  and  other  metals.     October  2. 

15,552.  T.  H.  Roberts  and  T.  Underbill.  Improvements 
in  puddling  furnaces  and  in  appliances  connected  therewith. 
October  3. 


15,563.  J.  H.  Watkins.  A  resinous  fluid  or  flux,  for 
soldering,  brazing,  and  the  like.     October  3. 

15,729.  N.  LebedefP.  Improvements  in  extracting  copper 
and  nickel  from  combinations  of  these  metals  with  other 
substances.     October  7. 

15,792.  L.Gr.abau.  An  improved  apparatus  for  obtaining 
metals  of  the  alkalis  from  molten  chloride.     October  8. 

15,824.  G.  Archbold.  Improvements  in  the  manufacture 
of  iron  and  steel..     Complete  Specification.     October  8. 

15,887.  P.  P.  Craven.  A  new  fluxing  or  protecting 
material  for  use  in  the  welding  and  brazing  of  metals. 
Complete  Specification.     October  9. 

15,970.  "VV.  C.  Taylor  and  T.  N.  Kirkham.  Improve- 
ments in  the  treatment  of  gold-bearing  quartz  and  other 
minerals  for  facilitating  their  reduction  to  powder.  Octo- 
ber 10. 

16,101.  I.  Beardmore.  Improvements  in  the  distributing 
of  the  gases  in  open-hearth  furnaces  for  steel  melting  and 
analogous  purposes,  and  in  the  means  or  apparatus  employed 
therefor.     October  12.- 


Complete  Specifications  Accepted. 
1888. 

13,884.  L.  Q.  Brin.  Production  of  alloys  of  copper  with 
iron  or  steel.     September  25. 

14,287.  L.  Q.  Brin.  Process  for  alloying  iron  and  steel 
with  aluminium  in  the  blast  furnace.     October  2. 

14,332.  H.  W.  Wallis.  Hardening  and  tempering  steel. 
October  9. 

15.506.  L.  Q.  Brin  and  A.  Brin.  Method  of  plating 
metals  with  aluminium,  platinum,  silver,  gold,  &c.  Octo- 
ber 2. 

15.507.  L.  Q.  Brin  and  A.  Brin.  Alloying  metallic 
aluminium  with  any  other  metal.     October  2. 

16,671.  W.  C.  Roberts-Austen,  E.  J.  Ball,  and  A.  Wing- 
ham.     Manufacture  of  u-on  and  steel.     September  25. 

16,821.  A.  Arche.  Separation  of  lead  from  silver,  &c. 
September  25. 

16,854.  G.  M.  Edwards  and  W.  J.  Griffiths.  Machinery 
for  dressing  or  concentrating  tin  and  other  mineral  ores. 
September  25. 

17,324.  L.  H.  Cahaigne.  Apparatus  for  the  treatment 
of  zinc.     October  2. 

17,373.  R.  Middleton.  Preparing  materials  for  smelting, 
&c.     October  9. 

17,614.  B.  J.  Mills.— From  T.  A.  Edison.  Methods  and 
apparatus  for  effecting  the  separation  of  metals  from  their 
ores.     October  9. 

17,614a.  B.  J.  Mills.— From  T.  A.  Edison.  Methods  and 
apparatus  for  effecting  the  separation  of  metals  from  their 
ores.     October  16. 

17,614b.  B.  J.  Mills.— From  T.  A.  Edison.  Methods  and 
apparatus  for  effecting  the  separation  of  metals  from  their 
ores.     October  9. 

17,738.  J.  A.  Yeadon  and  B.  Middleton.     See  Class  II. 

18,020.  P.  R.  Shin.  Machinery  for  crushing  or  reducing 
and  amalgamating  auriferous  quartz  or  ores,  &c.  Octo- 
ber 16. 


1889. 

560.  G.  Gatheral.  Treatment  of  copper  precipitates. 
October '2. 

10,991.  P.  H.  Adams,  jun.,  and  O.  T.  X.  Adams. 
Apparatus  for  use  in  decomposing  chemical  compounds, 
metallic  salts,  and  desulphurising  ores.     October  9. 

11,020.  P.  H.  Adams,  jun.,  and  O.  T.  X.  Adams. 
Apparatus  for  use  in  decomposing  chemical  compounds, 
metallic  salts,  and  desulphurising  ores.     October  9. 


Oct.3i,i8S9j        THE  JOURNAL  OP  THE  SOCIETY  OP  CHEMICAL  INDUSTRY. 


H49 


13,013.  X.  M.  do  111  K.  Tcnisou-AVoods.  Extmcting 
mctnl.s  from  nlkuliue  solution.-i,  scrap,  or  waste  mateiial.s. 
Scpti-mbor  25. 

13,138.  H.  H.  Lake— From  G.  W.  Cummins  ami  J.  H. 
Colmaii.  Trt'atiiii;  iron,  stofl.  and  other  metals  to  prevent 
oxidation  thereof  wliile  in  a  lieated  state.     .September  25. 

13,S39.  If.  .1.  .\llison.  —  I'rom  the  Great  Western 
Ahimininnt  Smeltini;  and  Ketinin^;  Company,  I'nited  States 
of  America.     Process  for  obtaiuiug  aluniiiiiinn.     October  9. 


XI.— ELECTKO-CHEMISTKY  a.vd  ELECTKO- 
METALLURGY. 

Applications. 

14.551.  H.  A.  Henderson.  A  primary  b.ittery  solution. 
September  16. 

14.552.  H.  A  Henderson.  Improvements  in  or  relating  to 
primary  batteries.     September  IC. 

14,601.  G.  Maeaulay-Cniikshauk. — From  S.  H.  liarrett. 
Massachusetts.  An  improved  connector  for  the  elements  of 
electric  batteries.     Complete  Specification.     September  17. 

14,677.  K.  K.  Motfatt.  Improvements  relating  to  the 
application  and  utilisation  of  electro-magnetism  for  the 
separation  of  metiils,  and  to  apparatus  therefor.  Septem- 
ber 17. 

14,871.  E.  Hopkinson  and  D.  Appleton.  Improvements 
connected  with  or  applicable  to  baths  or  vessels  containing 
liquids  used  in  electro-plating  or  dyeing,  or  the  electrolyte 
of  storage  batteries  and  the  like.     September  20. 

14,894.  T.  Parker.  Improved  furnace  and  apparatus  for 
electro-chemical  and  chemical  manufactures.    September  21. 

14,971.  P.  J.  K.  Dujardin.  Imiirovements  in  secondary 
batteries.     September  23. 

15,230.  Sir  W.  Vavasour.  Improvements  in  electric 
batteries.     September  27. 

15,235.  F.  V.  Anderson.  Improvements  in  ilynanio- 
electric  machinery.     September  27. 

15,299.  J.  H.  Pratt.  Improvements  in  the  electrical 
reduction  and  recoveiy  of  metals  from  met;iUic  ores  and 
from  compounds  and  mixtures  containing  metals.  Septem- 
ber 28. 

15,383.  G.  E.  Heyl.  The  manufacture  of  electrodes  for 
accumulators  from  chromates  and  wolframates,  and  parti- 
cularly from  amalgams  of  chrom,  and  from  amalgams  of 
wolfram  with  other  mctuls  respectively.     October  1. 

15,446.  S.  C.  C.  Currie.  Improvements  in  the  method  of 
and  apparatus  for  "  forming"  or  charging  plates  for  elec- 
trical accumulators.     Complete  Specification.     October  1. 

15,700.  W.  B.  Sayers.  Improvements  in  dynamo  machines 
for  electro-plating.     October  7. 

15,775.  C.  F.  Winkler.  Improvements  in  electro-dynamic 
and  dynamo-electric  machines.  Complete  Specification. 
October  8. 

15,821.  S.  C.  C.  Currie.  Improvements  in  the  method  of 
eleetroh-tically  reducing  plates  of  metallic  salts  to  a  metal 
state  to  "  form "  the  electrodes  of  secondary  or  storage 
batteries.     Complete  Specification.     October  8. 

15,963.  P.  Schoop.  Improvements  in  the  manufacture  of 
electrodes  or  plates  for  electrical  purposes.     October  10. 


16,036.  W.  E.  Irish. 
Complete  Speeificatirtn. 


Improvements  in  galvanic  batteries. 
Optober  11. 


Complete  Specifications  Accepted. 
1888. 
13,687.  K.  E.  B.Crompton.  Electrical  furnaces.  October2. 

14.322.  S.  Miller.     .\n  iuiproved  galvanic  cell  or  battery. 
October  9. 

14.323.  S.  Miller.     Electrolyte  or  depolarising  solution  for 
galvanic  batteries.     October  9. 

15,508.  L.  Q.  Brin  and  A.  Uiiii.     Producing  aluminium 
and  its  alloys  by  means  of  electricity.     October  9. 

16,479.  H.  H.  Lake.— From  H.Walter.  Secondary  butteries. 
October  16. 

17,537.  M.  ISailcy   and  J.  Warner.     Cells  for  secondary 
batteries.     October  2. 

17,694.  H.  J.  Hanis  and  .1.  Garford.     A'oltaic  batteries. 
October  9. 

18,589.  .1.  L.  llnber.     Secondary  batteries.     October  16. 


1889. 

3222.  A.  J.  Boult.— From  A.  K.  Keiufeld.  Treating 
plates,  &c.  for  facilitating  the  removal  of  gahano  plastic 
deposits  therefrom.     October  9. 

11,471.  E.  N.  Reynier.    Electric  accumulators.   October2. 

11,780.  C.E.  Buell.  Dynamo-electric  generators.  October  9. 

12,145.  P.  M.  .Justice. — From  E.  G.  Acheson.  Generating 
electricity  or  magnetism  by  the  application  of  heat.  October  2. 

12,752.  H.  G.  Morris  and  P.  G.  Salom.  Machines  for 
filling  secondary  battery  plates.     September  25. 

13,480.  W.  P.  Kookogey.  Switching  apparatus  for 
charging  storage  batteries.     October  9. 

13,G3G.  F.  Hughes. — From  E.  .T.  JIcDonald.  Manufacture 
of  indigo  by  the  application  of  electricity.     October  9. 

13,864.  S.  C.  C.  Currie.  Apparatus  for  autoinatically 
charging  secondary  batteries.     October  9. 


XII.— FATS,  OILS,  AND  SOAP  M.VNUFACTURE. 

ApPLI  CATION'S. 


11,914.    W.   G.   Little. 
tember  21. 


Improvement    in    soap      Sep- 


15,835.  J.  G.  S.  Fawns.— From  J.  S.  Burns,  United 
States.  Improved  manufacture  or  prejiaration  of  lubricating 
oils  or  compounds,  and  a  mixture  to  be  used  iu  the  said 
manufacture  or  preparation.     October  8. 


Complete  Specifications  Accepted. 
1888. 

14,692.  H.   Bitter  von  Dahmeii.      Mainifacture  of  olea- 
ginous material  from  hydrocarbons,  applicable  for  saponifi 
cation,  &c.     September  25. 

17,628.  W.  Michell  and  S.  Picard.  Process  and  com 
position  for  extracting  oil  from,  and  cleaning  cotton  waste. 
October  16. 

19,015.  G.  T.  Bishop.  Apparatus  employed  in  the 
manufacture  of  soap,     (ictober  16. 
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Xm.— PAINTS,  PIGMENTS,  VAENISHES,  and 
RESINS. 

Applications. 

14,569.  F.Eckstein.     Improvements  in  translucent  plastic 
compositions.     September  16. 


com- 


14,797.     E.  Barton.     Improvements  in  paints   or 
positions  for  covering  surfaces.     September  19. 

14,828.  E.  G.  Stidder.  A  blacklead  varnish  for  grates, 
stoves,  and  other  objects  usually  polished  after  the 
application  of  blacklead.     September  20. 

14,889.  A.  French  and  J.  Gordon.  Improvements  in 
making  white  pigments  of  lead.     September  21. 

15,255.  W.  C.  Edwards  and  J.  H.  W.  Smeed.  A  new  or 
improved  ink  powder.     September  27. 

15,805.  ^y.  L.  Wise.— From  J.  P.  Perkins.  A  new 
pigment  or  paint  base  and  processes  of  producing  the  same. 
October  8. 

15,826.  A.  J.  Boult.— From  W.  Kiel,  United  States. 
Improvements  in  or  relating  to  the  manufacture  of  vulcanised 
plastic  compounds.     October  8. 

15,949.  H.Thame.  Improvements  in  plastic  compositions 
and  the  moulding  or  manufacture  thereof  into  various  forms. 
October  10. 

16,039.  J.  H.  Noad.  A  process  and  apparatus  for  the 
manufacture  of  carbonate  of  lead  or  white  pigment. 
October  11. 


Complete  Specification  Accepted. 

1889. 

13,345.  W.  P.  Thompson.— From  P.  Leonard  and  P.  Zen. 
Anticorrosive  composition  for  protecting  iron  vessels. 
October  2. 


XIV.— TANTv'ING,  LEATHER,  GLUE,  and  SIZE. 

Applications. 

14,595.  A.  Hull.  An  improved  method  of  preparing  hides 
for  tanning.     Complete  Specitication.     September  17. 

14,774.  C.  Hough.  An  improved  means  or  mode  to  be 
employed  in  the  liming  and  tanning  of  skins.    September  19. 

15,450.  B.  Nicholson  and  T.  Palmer.  The  treatment  of 
tanning  extracts  and  other  vegetable  extracts  for  decolourising 
and  preserving  the  same.     October  1. 

15,777.  G.  Hand-Smith  and  P.  Warnford-Davis.  Im- 
provements in  rendering  ivorj',  bone,  horn,  wood,  and  similar 
materials  non-absorbent.     October  8. 

16,081.  A.  Kraft.  Process  and  composition  for  producing 
a  new  or  improved  gilding  size.     October  12. 


Complete  Specifications  Accepted. 

1889. 

13,126.  P.  Jensen. — From  D.  Pierson,  juu.  Process  of 
chrome-tanning  leather,  and  the  article  produced  thereby. 
October  16. 

13,542.  R.  C.  Want.— From  G.  jMitchell  and  R.W.  Ruther- 
ford. Means  and  process  for  preparing  skins  and  hides  for 
tanning.     October  9. 


XV.— AGRICULTURE  and  MANURES. 

Applications. 

14,633.  N.  B.  Powter.  A  compound  of  animal  substances 
and  earths  containing  phosphate  of  iron  and  alumina  for 
fertilising  purposes.   Complete  Specification.     September  17. 

14,719.  A.  Manbre,  sen.     See  Class  XVII. 


XVI.— SUGARS,  STARCHES,   GUMS,  Etc. 
Application. 

14,940.  W.  T.  Crooke.  Improvements  in  pockets  or  bags 
employed  in  the  manufacture  of  sugar  and  like  substances, 
together  with  an  improved  process  for  cleansing  the  same. 
September  23. 

Complete  Specifications  Accepted. 

1888. 

17,339.  A.  Baumgarth.  Refining  sugar,  and  apparatus 
therefor.     September  25. 

1889. 

12,393.  W.  Fairweather. — From  The  Babcock  and  Wilcox 
Co.    Bagasse  furnaces.     October  2. 


XVII.— BREWING,  WINES,  SPIRITS,  Etc. 

Applications. 

14,584.  H.  M.  King.  Purification  of  beer  bottles,  wine 
barrels,  vats,  and  utensils  used  by  brewers,  distillers,  and 
mne  merchants.     September  16. 

14,642.  L.  Frisch.  Improvements  in  or  relating  to  the 
manufacture  of  beer,  ale,  porter,  and  the  like.  Complete 
Specification.     September  17. 

14,719.  A.  Manbre,  sen.  Improvements  relating  to  the 
manufacture  of  spirit  from  grain  and  cereals,  and  to  the 
treatment  of  the  by-products  derived  therefrom  for  pro- 
ducing cattle-food,  charcoal,  and  manure.     September  18. 

14,928.  A.  Manbre,  sen.  Improvements  relating  to  the 
manufacture  of  refined  malt  and  extract  from  barley  malt 
and  from  barley  malt  and  amylaceous  substances,  and  the 
treatment  of  the  spent  grains  for  the  production  of  cattle- 
food.     September  21. 

15,064.  A.  Manbre,  sen.  Improvements  relating  to  the 
production  and  manufacture  of  methylated  spirit,  and  the 
treatment  of  the  by-products  derived  therefrom.  Septem 
ber  24. 

15,401.  A.  J.  Boult. — From  Otto  and  Schwerdtfeger, 
Saxony.  Improvements  in  or  relating  to  the  preservation  of 
beer  and  the  like.     October  1. 

15,568.  J.  F.  Gallogly.  A  process  for  maturing  and 
mellowing  of  new  whiskies,  brandies,  and  all  other  liquors 
containing  alcohol,  producing  in  a  few  months  a  similar 
result  to  that  obtained  by  many  years'  storage.     October  4. 

15,624.  W.  R.  Lake.— From  F.  A.  Reihlen,  Germany. 
Improvements  relating  to  ferments  and  to  the  fermentation 
of  liquids.     October  4. 

15,772.  J.  Bruce.  Improvements  in  the  manufacture  of 
yeast.     October  8. 
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16,079.  C.  Huelser.— From  N.  Reif,  Germany.  An 
improved  cooling  apparatus  for  brewing  purposes.  Octo- 
ber 12. 

IG.O'JS.  W.  1*.  Tlionipsou. — From  La  Societe  Gonerale  ilo 
Maltose,  IVIpiuni.  Improvements  in  or  relating  to  a  process 
for  the  saccliaritieatiou  and  fermentation  of  amylaceous 
matter.     October  12. 


Complete  Specifications  Accepted. 

1888. 

17,972.  I.  Traube.  Separation  of  mixtures  of  ethyl 
alcohol  and  water  from  fusel  oil  and  other  impurities,  and 
appariktus  therefor.     October  9. 

1889. 

13,451.  D.  K.  J.  J.  G.  Morel.  Apparatus  for  mixing 
water  with  malt  for  supply  to  mash  tuus.     October  2. 


XVIII.— CHEMISTRY  OF  FOODS,  SANITARY 
CHEMISTRY,  aitd  DISINFECTANTS. 

Applicahons. 

A. — Chemistry  of  Foods. 

14,S70.  A.  A.  Freeman.  Improvements  relating  to  the 
preservation  of  shell-fish.  Complete  Specification.  Sep- 
tember 17. 

15,205.  W.  Peacock.  Improvements  in  apparatus  for 
effecting  the  preservation  of  fruit.     September  27. 

15,526.  B.  Graf  and  F.  Piekenbrock.  An  improved 
process  for.  producing  ozone  water,  in  which  the  ozone  is 
retained  for  a  considerable  period  without  alteration. 
Complete  Specification.     October  3. 


B. — Sanitary  Chemistry. 

14,734.  F.  P.  Candy.  Improvements  in  the  deodorisatiou 
and  purification  of  sewage  and  other  polluted  water.  Sep- 
tember 18. 

15,190.  H.  Rohrbeck.  Improvements  in  method  and 
apparatus  for  disinfecting  by  means  of  saturated  steam  of  a 
high  temperature.     September  26. 


Complete  Specifications  Accepted. 

A.— Chemistry  of  Foods. 

1889. 

1423.  F.  Mclntyre.    Process  and  meana  for  the  preserva- 
tion of  milk.     9  October. 

li. — Sanitary  Chemistry. 

1888. 

14,108.  W.  Clark  and  W.  A.  Clark.     Treatment  of  sewage 
and  apparatus  therefor.     October  2. 

15,810.  E.  Knowles.    Combination  of  mechanical  appli- 
cations for  the  purification  of  sewage.    October  9. 

1889. 

4411.  J.  B.  Paddon.     Method  and  apparatus  for  destroy- 
ing town  and  other  refuse  material.     October  9. 


C. — Disinfectants. 

1888. 

15,925.  T.  Rowan,  L.  Hakemau.  and  The  Coal  Tar 
Disinfectants  Co.  Apparatus  for  distributing  disinfectants. 
October  2. 

15.993.  C.  T.  King'/.ett.  Preparation  and  preservation  of 
peroxide  of  hydrogen.     October  16. 

15.994.  C.  T.  Kingzett.  Preparation  of  antiseptics,  dis- 
infectants, and  sanitary  reagents.     September  25. 

17,042.  G.  R.  Tweedie.  Compositions  for  disinfecting, 
deodorising,  or  antiseptic  purposes.     October  9. 

1889. 


2858.  W.  H.  Daniels 
ing  perishable  articles. 

9256.  J.  Shaw.     "  Purifying  sewer  gas,  and  ventilating 
sewers,  drains,  &c. — a  deodoriser."     September  25. 

14,032.  J.  G.  Flower  and  D.  \V.  Macdonald.     Disinfecting, 
deodorising,  and  preserving  compoimd.     ~      ■ 


Antiseptic  compounds  for  preserv- 
Octobcr  2. 


October  16. 


XIX.— PAPER,  PASTEBOARD,  Etc. 

Applications. 

14,793.  J.  M.  Baines.  Improvements  in  the  manufacture 
of  paper  or  cardboard  and  other  similar  boxes.  September  17. 

15,122.  J.  Luke,  juu.  Improvements  in  and  relating  to 
the  manufacture  of  paper  for  mill  wrappers,  lappings,  boxes, 
and  such  like,  aud  in  machinery  connected  therewith. 
September  25. 

15,499.  H.  Brocklehurst.  Producing  a  coloured  trans- 
parent material  made  from  papier  -  mSche,  &c.,  called 
"  GlaciaUte."    October  3. 

15,916.  I.  Levinstein.  A  new  or  improved  material  or 
compound  to  be  used  in  finishing  paper  aud  textile  fabrics. 
October  10. 

Complete  Specifications  Accepted. 

1888. 

14,643.  I.  S.  McDougall  and  J.  T.  McDougall.  Boilers 
or  digesters  lined  with  lead  or  other  acid  resisting  metal  or 
alloy,  especially  suited  for  use  in  preparing  paper  making 
materials  or  for  analogous  purposes.     October  9. 

15,956.  J.  H.  Shorrock.  Machine  for  preparing  or  finish- 
ing wood  pulp  and  other  fibres  for  making  paper.  Septem- 
ber 25. 

16,943.  J.Mactear.  Treatment  of  esparto  grass.  October  2. 


XX.— FINE  CHEmCALS,  ALKALOIDS,  ESSENCES, 
AND  EXTRACTS. 

Complete  Specifications  Accepted. 
1888. 

14,443.  H.  Baum.     Production  of   aromatic   dithio-oxy- 
carbon  acids.     October  16. 

17,075.  J.  Y,  Johnson.— From  F.  von  Heyden.     Produc- 
tion of  paraoxybenzoic  acid.     September  25. 
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XXI.— PHOTOGRAPHIC  PROCESSES  axd 
MATERIALS. 

Applications. 

14,557.  A.  M.  Browne.  The  manufacture  of  "  dry  plates  " 
for  photography.     September  16. 

•  14,701.  J.  Malloch.  A  glass  plate  or  other  transparent 
substance  coated  mth  a  nonactinic  film,  and  used  as  a 
negative  for  photographic  and  other  purposes.   September  18. 

15,263.  W.  Brierley. — From  E.  Schorr,  Germany.  Im- 
provements in  method  of  and  process  for  producing  coloured 
impressions,  lithographs,  or  zincographs  by  aid  of  photo- 
graphy.    September  28. 

16,106.  J.  S.  Fairfax. — From  F.  Crane,  United  States.  Im- 
provements in  films  for  photographic  purposes.    October  12. 


XXII.— EXPLOSIVES,  MATCHES,  Etc. 
Applications. 

14,614.  S.  Stocks.  Improvements  in  matches.  Septem- 
•ber  17. 

14,678.  A.  V.  Newton. — From  A.  Nobel,  France.  Im- 
provements in  cartridges,  and  in  guns  to  be  used  therewith. 
September  17. 

14,804.  H.  Stephenson.  Improvements  in  the  manufac- 
ture of  certain  fireworks  for  display  purposes.    September  19. 

15,883.  H.  J.  Haddan. — From  L.  Azemar,  France.  A 
new  or  improved  explosive.     October  9. 

16,028.  P.  Molyneux.  Improvements  in  or  connected 
■with  wax  matches.     October  11. 


CosrPLETE  Specifications  Accepted. 

1888. 

14,229.  C.  J.  F.  M.  Lilliehook.  Percussion  fuses  for 
shells.     September  25. 

14,962.  J.  B.  Readman.  Producing  phosphorus.  Sep- 
tember 25. 

15,159.  J.  C.  Thompson.  Mechanical  fuse  for  exploding 
shells  and  indicating  number  of  revolutions  performed  and 
distances  traversed  by  projectiles.     October  2. 

15,934.  A.  Nobel.  Fuses  for  armour-piercing  shells. 
October  2. 

16,213.  H.  S.  Maxim.  Manufacture  of  explosives,  and 
apparatus  therefor.     October  2. 

16,594.  T.  A.  Bayliss.  Percussion  fuses  for  quick-firing 
cartridges,  &c.     October  9. 

16,693.  T.  Nordenfelt.     Torpedoes.     October  16. 

16,997.  H.  M.  Chapman.  Percussion  caps  or  fuses. 
October  2. 

17,212.  J.  Sayers.     Explosive  compounds.     October  9. 

17,719.  T.  Parker  and  A.  E.  Robinson.  Manufacture  of 
phosphorus.     October  16. 

17,772.  W.  S.  Simpson.     Explosive  shells.     October  16. 

18,181.  T.  Nordenfelt.  Base  fuses  for  projectiles. 
October  16. 

18,241.  G.  Trench.     Explosives.     October  16. 

1889. 

12,089.  P.  Giffard.  Mining  or  blasting  cartridges,  and 
shells  or  explosive  projectiles.     September  25. 

12,427.  W.  E.  Liardet.  Explosive  compounds.  Octo- 
ber 1 G. 


XXIII.— ANALYTICAL  CHEMISTRY. 

Application. 
15,800.  H.    Cortland.      Improvements     in     thermostats. 
Complete  Specification.     October  8. 
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NOTICES. 


Members  arc  herehy  uihi.si'd  that  the  sub.seriiition  of 
25.s\  for  1890  falls  due  on  January  1st  next.  Only  those 
members  who  have  paid  their  subscriptions  will  be  entitled 
to  receive  the  Journal. 


Members  who  require  extra  sets  or  back  numbers  of  the 
Journal  are  iiMjuested  to  make  application  to  tlie  General 
Secretary  only,  to  whom  also  changes  of  address  should  be 
eoninumicated.  

Authors  of  communications  read  before  the  Society,  oi 
any  of  its  Local  Sections,  are  requested  to  take  noticethat 
under  Kule  41  of  the  bye-laws,  the  Society  has  the  right  of 
priority  of  publication  for  three  months  of  all  such  papers. 
Infringement  of  this  bye-law  renders  iiai)ers  liable  to  be 
rejected  by  the  I'ublication  Committee,  or  orfered  to  be 
abstracted  for  the  Journal,  in  which  case  no  reprints  can 
be  furnished  to  the  author. 


Notice  is  hereby  given,  for  the  information  of  members  and 
advertisers,  that  the  advertisement  columns  of  this  Journal 
have  been  contracted  for  by  Messi-s.  Kyue  and  Si'ottiswooue, 
the  Society's  jirinters  and  publishers,  to  whom  all  commu- 
nications respecting  them  should  be  addressed. 


The  Secretary  is  instructed  to  negotiate  for  the  imrchase 
of  copies  of  the  Society's  Journal  for  January  lH8:i,  and 
January,  February,  and  .\pril  1886.  ileinbers  possessing 
odd  copies  of  these  numbers  are  particularly  ivi|uested 
to  comnuinicate  at  once,  stating  juice  ivciuired,  with 
Mr.  Cresswell.  The  stock  of  all  other  numbers  is  at 
present  sufficient  for  the  Council's  requirements. 
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Mr.  J.  Hauff.    "Cresotinic  Acid  and  its  Applications." 
Mr.  G.  E.  R-  Ellis.    '"A  New  Hydrocarbon  Assay  Furnace." 
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Jan.  6th  :— 
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Notices  will  be  foimd  in  the  Journal  and  other  Scientl&c  Papers. 


Meeting  held  Monday,  November  Ath,  1889. 


MR.    DAVID  HOWAHD   IN    THE    CHAIK. 


AN  ACCOUNT  OF  A  BORAX  LAKE  IN 
CALIFORNIA. 

BY   C.    NAPIER    HAKE. 

Features  of  the  Region. — Before  entering  upon  a  detailed 
description  of  the  dry  Salt  Lake,  the  subject  of  this  paper, 
I  propose  to  put  before  you  briefly  some  of  the  more  striking 
geographical  and  geological  features  of  the  remarkable 
region  in  which  this  lake  is  situated. 

Between  the  Sierra  Nevada,  on  the  west,  and  the  Rocky 
Mountains,  on  the  east,  and  from  the  35"  N.  Lat.  to  the 
Columbia,  may  be  found  a  succession  of  interior  depressions 
of  a  particular  character,  inasmuch  as  the  rivers  and 
watersheds  do  not  empty  themselves  into  the  sea,  but  are 
absorbed  by  the  sands  of  the  great  desert  or  lost  in  the  salt 
lakes.  The  most  remarkable  of  these  depressions,  which  is 
known  as  the  Great  Basin,  is  situated  from  4,000  to  5,000 
feet  above  the  sea-level  and  occupies  an  area  of  202,500 
square  miles.     Its  form  is  almost  a  square  and  its  diameter 
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from  oast  to  wi-st  about  .IdO  iiiiU'S.  SiirrouiuU'ii  on  all  sijes 
by  lofty  moiiiitains,  its  lakos  ami  rivers  bavi'  no  visiblr  com- 
iminioationu'itb  tlu'Ofcan.  Partly  ari<l  anil  scarcely  inhabited, 
the  feature  of  this  vast  cipiiiilry  is  that  of  a  wililerness. 

The  interior  of  the  Great  liasin  is  dotteil  with  niouiitaiiis 
of  n  iiniforiu  as|H'ct,  each  risinj;  abniptly  IVoni  a  base  of  from 
9  to  20  miles  in  eiivumference,  to  a  heifjlit  vary iiif;  from  2,000 
to  5,000  feet  above  the  |)laiii ;  their  slopes  are  covered  with 
trees  and  verdure,  ami  their  summits  are  capped  with  snow 
durinji  the  peater  jwrtion  of  the  year.  This  on  meltinj; 
causes  innumerable  torrents,  which  are  afterwards  lost  in 
the  lakes,  or  sucked  up  by  the  sand. 

Another  pnind  ehar.icteristic  of  these  deserts  is  the 
phenomenon  caused  by  the  rivers  rollin*;  with  a  crashing; 
noise  thronjih  the  enormous  ravines  which  the  Mexicans  call 
caTwns.  These  ruvincs,  which  are  often  impenetrable,  are 
hollowed  out  by  the  action  of  the  waters  to  a  depth  of  aoo, 
and  even  in  some  i)laces  UOO  feet,  tlieir  faces  beinj;  usually 
quite  |K'rpendicnlar  and  so  close  that  you  could  easily  cross 
from  one  bank  to  the  other  by  means  of  a  bridge  a  few 
yards  in  length. 

Amongst  the  rivers  irrigating  the  Great  Basin  the  finest  is 
the  Humboldt.  This  riviT  has  two  branches  which  take 
their  sources  in  a  group  of  mountains  situated  to  the  west 
of  the  Great  Salt  Lake,  .\fter  a  course  of  55  miles  the  two 
branches  unite  in  one  beil.  For  upwards  of  .300  miles  no 
obstacle  whatever  impedes  its  course  and  no  tributaries 
run  into  it.  As  it  advances  towards  the  west  it  gradually 
loses  part  of  its  volume,  owing  to  the  absorption  and 
evaporation  of  its  waters,  and  finally  is  lost  near  the  Sierra 
Nevada  in  a  nuuhly  lake  or  "  sink,"  the  borders  of  which 
are  flat  aud  whitened  by  saline  incrustations. 

The  other  rivers  of  the  Great  liasin  ou  the  west  are  the 
Salmon  Kivor,  which  flows  into  Lake  Pyramid,  the  Carson, 
the  Walker,  and  the  Owen,  which  descend  with  a  terrific 
noise  from  the  Sierra  Nevada,  and  then  disappear  in  lakes 
to  which  these  rivers  give  their  luinie. 

Such  is  the  general  asiject  of  these  deserts.  Except  iu 
certain  valleys  where  fertility  and  beauty  afford  a  most 
striking  contrast  to  their  bleak  surroundings,  the  soil  is  to 
all  intents  and  purposes  sterile.  It  is  chiefly  composed  of 
the  debris  of  volcanic  rocks.  Beds  of  lava  rich  in  soda 
felspar  cover  the  coimtry  to  an  extent  of  many  miles  ;  the 
rain  in  its  season  falling  on  these  causes  their  superficial 
decomposition  aiul  gathers  up  the  soluble  salts  in  its  passage. 
Owing  to  the  general  dryness  of  the  atmosphere  which 
prevails,  however,  for  the  greater  part  of  the  year,  evapora- 
tion follows  solution,  and  whatever  is  dissolved  tends  to 
rise  to  the  surface,  there  to  cr3'stallise  and  form  what  are 
called  efflorescent  crusts.  These  crusts,  which  at  times 
measore  from  one  foot  to  18  inches  in  thickness,  the  rain 
again  dissolves  away,  and  if  the  region  contains  natural 
depressions  or  basins  these  are  transformed  into  saline  lakes. 
The  saline  deposits  or  incrustations  so  largely  distributed 
over  this  great  plain  include  common  salt,  carbonate  of  soda, 
suli)hate  of  soda,  sulphate  of  alumina,  sulphate  of  magnesia, 
borax  and  borate  of  lime,  sulphate  of  liuic,  and  carboiuite 
of  soda  and  lime,  &c. 

Borax  Deposits  in  Northern  California.  —  The  first 
deposits  of  borax  discovered  in  California  are  situated  in 
Lake  County,  about  100  miles  north  of  San  Francisco. 
Some  of  these  deposits  were  worked  successfully  between 
186-1  and  1874,  but  they  now  lie  idle. 

Discovery  of  Borax  in  Nevada. — The  history  of  the  dis- 
covery of  borax  and  borates  in  Xe\ada  may  be  briefly 
summed  up  as  follows  : — 

In  1864  some  borate  of  lime  iu  the  fonn  of  cotton  balls 
(ulexite)  was  found  in  Columbus  Marsh,  but  no  particular 
notice  was  taken  of  this  discovery  beyond  sending  specimens 
to  Washington,  where  they  found  a  place  in  the  cabinet  of 
the  State  Museum.  Between  1H69  and  1871  a  systematic 
search  was  made  which  resulted  in  the  rediscover}-  of  the 
deposits  in  Columbus  Marsh  and  other  deposits  of  ulexite 
near  Salt  Wells.  These  deposits  were  worked  for  a  short 
time  only.  In  1873  the  deposits  known  as  Borax  Lake  aud 
Teel's  Marsh  were  discovered.  The  former  lies  in  the 
Mojave  Desert,  the  latter  in  Nevada.  Both'deposits  are  very 
extensive.  A  little  later  a  third  deposit  was  discovered  near 
Dagget  consisting  of  borate  of  lime  (colemanite). 


Situation  of  Borax  Lake. — The  Borax  Lake,  which 
specially  interests  us  this  evening,  is  situated  in  the  extreme 
north-west  corner  of  San  Bernardino  county,  and  is  450 
miles  distant  from  San  Francisco  in  a  south-easterly 
ilirection. 

Mojave  station,  on  the  Atlantic  and  Pacific  Kailway,  the 
nearest  point  of  shipment,  is  connected  with  the  lake  by  a 
good  waggon  road,  72  miles  in  length. 

The  lake  lies  in  the  valley  of  the  Slate  liauge  and  Argus 
Mountains  at  an  ele\'ation  of  1,700  feet  abo\'e  the  sea.  It  is 
oval  in  shape  and  its  greatest  length  and  breadth  is  12  miles 
by  8  miles.  The  greater  part  of  it  is  covered  with  a  hard 
saliue  incrustation  varying  in  thickness  from  a  few  inches  to 
several  feet.  The  surface  is  co\'ercd  with  white  efHorescent 
matter  largely  mixed  with  sand.  Under  the  hard  crust  the 
lake  consists  of  one  vast  bed  of  black  muil  containing  a 
large  proportion  of  iron  sulphide  saturated  with  saline 
matter  and  strongly  impregnated  with  sulphuretted  hydrogeu 
gas.  The  thickness  of  this  nuid  -  bed  has  not  been 
determined. 

In  the  lake  is  containi-d  common  salt,  carboiuite  of  soda, 
hydrated  and  anhydrous  bicarbonateof  soda,  biborate  of  soda, 
sulphate  of  soda,  hydrated  and  anhydrous  sulphate  of  mag- 
nesia, salts  of  ammonia,  and  traces  of  bromine  and  potash. 
Although  I  made  a  diligent  search  during  the  four  weeks  I 
remained  on  the  lake  1  was  unable  to  detect  a  trace  of 
iodine.  A  new  and  highly  interesting  mineral  has  been 
discovered  in  the  nuul  of  this  lake  in  small  hexagonal 
crystals,  to  which  the  name  of  "  Hanksite  "  has  been  given 
after  Professor  Hanks,  of  San  r'raucisco,  whose  name  is  so 
hiiuourably  connected  with  the  mineral  development  of 
California.     Its  composition  is  expressed  in  the  formula — 

4  Na2S04,  Na^COj. 

The  lake  may  be  for  all  practical  purposes  divided  into 
thi'ce  sections,  each  section  representing  well  defined 
deposits  of — 

(1)  Biborate  of  soda. 

(2)  Bicarbonate  of  soda,  and 

(3)  Common  salt. 

The  borax  occupies  the  northern  portion  of  the  lake.  A 
very  pure  deposit  of  bicarbonate  of  soda  lies  on  the  N.E. 
shore.  The  remaining  surface  deposits  consist  chiefly  of 
common  salt,  which  becomes  purer  towards  the  southern 
extremity  of  the  lake. 

The  common  salt  and  bicarbonate  of  soda  deposits  have 
at  present  no  commercial  \-alue.  The  latter  is,  however,  of 
considerable  interest  as  an  example  of  the  ammonia-soda 
process  being  carried  on  by  nature.  All  the  ingredients 
necessary  for  this  process  are  contained  in  the  waters 
underlying  the  deposit,  viz.,  ammonia,  carbonic  acid,  and 
common  salt.  The  deposit  is  from  6  in.  to  18  in.  thick,  and 
in  many  places  almost  chemically  pure. 

Crystal  Beds. — Near  the  ceutre  of  the  borax  section, 
which  is  the  lowest  level  of  the  lake,  there  exists  a  patch 
covering  an  area  of  about  300  acres,  which  is  nearly  always 
covered  with  water  to  a  depth  of  from  one  inch  to  a  foot. 
This  patch  is  called  "  the  crystal  bed,"  from  the  fact  that 
the  mud  miderlying  the  water  is  full  of  large  crystals.  These 
crystals  are  not  deposited  regularly,  but  form  nests  several 
feet  in  thickness,  and  penetrating  3  or  4  ft.  downwards. 

The  spaces  intervening  between  these  nests  are  filled  up 
with  mud,  and  are  comparatively  free  from  crystalline 
deposit.  By  damming  off  the  water  I  was  enabled  to  make 
an  examination  of  some  of  these  nests.  The  crystals  thrown 
out  consisted  of  carbonate  of  soda  and  common  salt,  with  a 
large  proportion  of  borax,  some  of  the  crystals  of  which 
measured  as  much  as  7  in.  During  one  exceptionally  dry 
season,  when  the  water  was  low,  about  700  tons  of  borax 
were  refined  from  this  source. 

The  underlying  water,  at  a  depth  of  15  ft.,  contains — 

Carboiuite  of  soda. 
Chloride  of  sodium, 
Sulphate  of  soda. 
Borax,  and 
Salts  of  ammonia. 
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The  ground  around  this  crystal  hed  consists  of  a  dry  hard 
crust  about  1  ft.  thick.  This  crust  contains  carbonate  and 
sulphate  of  soda  and  about  1  per  cent,  of  borax.  On  this 
hard  crust  there  is,  again,  another  deposit  of  efflorescent 
matter,  containing  about — 

Per  Cent. 

Sand 50 

Sulpliate  of  soda 16 

Common  salt 12 

Carbonate  of  soda 10 

Bonn 12 

This  surface  deposit  represents  the  chief  source  of  raw 
material  for  the  manufacture  of  refined  borax. 

The  deposit  is  worked  in  the  following  manner  : — 

Method  of  Working  Deposit. — When  the  crude  efflo- 
rescent surface  has  accumulated  to  a  depth  of  about  1  in.  in 
thickness  it  is  loosened  by  means  of  a  shovel  and  swept  into 
wind-rows,  space  being  left  between  each  wind-row  to  allow 
of  the  passage  of  a  cart. 

The  surface  thus  cleared  of  its  salts  begins  to  renew  its 
coating.  The  moisture  as  it  creeps  upwards  is  evaporated 
by  the  heat  of  the  sun,  learing  the  solid  matter,  which  is 
held  in  solution  on  the  surface.  This  action  is  allowed  to 
go  on  for  three  or  four  years  before  the  surface  is  again 
disturbed.  In  order  to  get  some  idea  as  to  the  proportionate 
growth  of  the  different  salts  centained  in  this  efflorescent 
matter,  I  took  samples  representing  6  months'  growth, 
2  years'  growth,  3  years'  growth,  and  4  years'  growth. 
From  all  the  sections  from  which  these  samples  were  taken, 
the  surface  has  been  removed  three  or  four  times  during  the 
last  12  years,  and  in  most  places  marks  of  the  old  wind-rows 
were  visible. 

AxALTSES  OF  Ckude  Borax  Materiai,  fkom  Dht  Lakf. 


Sis      1 
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Carbonate  of  soda 
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The  analyses  show  that  the  first  six  months'  growth  is 
richest  in  borax  and  that  the  proportion  of  carbonate  of 
soda  to  borax  appears  to  increase  regularly.  The  presence 
of  sand  in  such  large  quantities  is  due  to  the  high  westerly 
winds  which  blow  periodically,  and  drive  it  from  the 
mountain  slopes  across  the  lake.  This  sand  no  doubt 
facilitates  the  formation  of  the  sm-face  deposit  by  keeping 
the  ground  in  a  porous  condition. 

That  only  this  section  of  the  lake  produces  borax  to  any 
extent  is  due,  no  doubt,  to  its  low  level.  The  hard  crust 
above  mentioned  dips  in  the  water  which  rises  by  capillary 
attraction.  This  contact  appears  to  be  a  favourable  if  not 
a  necessary  condition,  for  during  yery  dry  seasons,  when  the 
level  of  the  water  is  low,  surface  recuperation  goes  on  very 
slowly,  or  even  ceases  entirely. 

Process  of  Maiiufaclure. — The  factory,  which  is  situated 
on  the  north-west  corner  of  the  lake,  consists  of  a  dissolving 
house  raised  about  -20  ft.  above  the  level  of  the  ground, 
concentration  house,  a  refining  house,  and  boiler  house.  The 
process  by  which  the  borax  is  extracted  from  the  crude 
material  is  very  simple  and  comprises  two  operations,  viz., 
dissolving  and  allowing  the  solution  to  crystallise. 

The  crude  material  is  transported  by  means  of  carts  from 
the  lake  to  the  works,  and  is  passed  through  a  mill  previous 
to  its  being  thrown  into  the  dissolving  pan,  in  which  is 
contained  a  boiling  saline  solution,  preferably  mother- 
liquor,  from  the  second  crystallisation.  The  solution  is 
kept   boiling  by  high   pressure   open   steam  as   the  crade 


material  is  being  shovelled  into  it,  during  which  operation 
free  ammonia  is  copiously  given  off.  'Ihe  salts  dissolve 
entirely,  leaving  the  insoluble  residue,  chiefly  sand,  at  the 
bottom  of  the  pan.  The  hot  solution,  after  standing  for 
some  time,  in  order  to  clarify,  is  run  off  into  crystallising 
pans  and  allowed  to  cool  for  from  five  to  nine  days  according 
to  the  season  of  the  year. 

The  product  of  this  first  crystallisation  is  a  mixture  of 
octohedral  and  prismatic  boras,  slightly  impure  and  some- 
what coloured  by  organic  matter.  This  product  is  either 
sold  as  "  concentrations  "  or  redissolvod  in  boiling  mother- 
liquor  and  the  resulting  solution  allowed  to  cool  to  1'20"  F. 
From  this  solution  refined  borax  of  excellent  quality  is 
obtained.  The  works  are  capable  of  turning  out  over  100 
tons  per  month,  about  50  men  and  65  animals  being 
employed.  The  factory  is  exceedingly  well  arranged,  and 
substantially  built,  and  under  careful  and  intelligent 
management. 

During  the  time  of  my  visit  at  the  lake  the  fuel  used  on 
the  works  was  the  sage  brush,  the  only  wood  growth  in  this 
desert.  The  difficulties  of  collecting  this  material  were 
enormous.  Carts  were  sent  out  scouring  the  country  for 
10  miles  round  in  search  of  fuel,  and  remained  away  often 
for  a  week  at  a  time.  This  difficulty  has  been  partially  met 
by  substituting  crude  petroleum,  which  has  to  be  carted  72 
miles  across  the  desert.  The  results,  however,  I  am  told, 
show  a  sa^'ing  of  nearly  40  per  cent,  as  against  the  sage 
brush,  besides  other  advantages,  such  as  greater  regularity 
of  working. 

Water  Supply. — The  question  of  water  supply  is  an 
extremely  interesting  one.  The  water  is  obtained  from  two 
sources.  The  one  which  is  used  for  drinking  purposes  and 
for  feeding  the  boilers  is  brought  in  iron  pipes  from  a  canon 
lying  in  the  Argus  range,  7:;  miles  distant  from  the  work,  at 
an  elevation  of  nearly  300  ft.  This  canon,  which  forms  an 
oasis  in  the  desert,  contains  several  springs,  and  where 
cultivated  yields  an  abundance  of  fruit  and  vegetables. 

The  other  supply  is  derived  from  artesian  wells  which  are 
sunk  to  a  depth  of  55  ft.  on  the  shores  of  the  lake.  The 
■water  rises  from  3  to  10  ft.  above  the  surface,  and  the  flow 
is  constant  and  regular. 

This  water  is  strongly  alkaline,  containing  about  1  per 
cent,  of  carbonate  of  soda,  strong  traces  of  borax,  and  salts 
of  ammonia  equal  to  about  18  grains  per  gallon. 

Labour. — The  question  of  labour  presents  no  difficulties  ; 
aU  common  operations  are  carried  on  by  Chinamen,  and 
this  class  of  labour  can  be  procured  in  California  at  a 
comparatively  moderate  rate. 

Tratisport. — The  refined  borax  is  packed  in  casks  and 
transported  to  Mojave  in  the  so-called  "  Desert  Schooner," 
a  strongly  built  waggon  drawn  by  20  mules.  The  average 
load  is  10  tons,  and  the  trip  to  ilojave  and  back  takes  eight 
days.  The  road  through  the  light  sandy  soil  of  the  desert 
rises  gradually  1,000  feet  during  the  first  25  mUes. 

This  road  is  controlled  by  the  owners  of  the  lake,  who 
possess  the  right  to  the  water,  which  is  supplied  to  the  four 
roadside  stations  tlirough  iron  pipes  from  a  range  of 
mountains  lO'miles  distant.  These  stations  afford  sleeping 
accommodation  for  the  teamsters  and  stabling  for  the 
animals. 

During  my  visit  to  California  I  took  every  oppor- 
tunity of  making  myself  acquainted  with  the  extent  and 
value  of  the  borax  deposits  in  the  Pacific  States,  and  I 
gathered  that,  though  widely  distributed,  there  are  only 
three  deposits  of  any  great  importance  which  are  actually 
being  worked  at  the  present  time.  These  deposits  yield 
from  1,500  to  2,000  tons  of  borax  annually,  nearly  the 
whole  of  which  is  consumed  in  the  United  States. 

The  lake  which  I  have  described  has  been  regularly 
worked  for  the  last  15  years  under  the  direction  of  Jlr.  J. 
Searle,  the  chief  owner,  who  is  known  all  over  California  as 
the  keenest  bear  hunter  in  the  State ;  but  he  is  not  less 
known  for  his  hospitality,  high  integrity,  and  intelligence. 
During  this  period  it  has  supplied  about  one-third  of  the  total 
amount  derived  from  similar  sources  and  \rith  considerable 
profit  to  the  owners.  The  supply  of  borax  on  this  lake 
appears  to  be  practically  inexhaustible,  and  it  only  requires 
improved  means  of  transport  for  its  full  development. 
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In  conclusion,  it  may  be  of  interest  to  briefly  allude  to 
Drath  \':ill.>y,  which  lies  400  ft.  lichiw  the  level  "of  the  sea. 
Itonix  ami  borate  of  lime  deposits  have  been  discovered  and 
workeil  in  this  valley,  which  is  probably  the  most  desolate 
and  least  cxplon-d  of  any  portion  of  the  Fnitcd  States. 
The  climate,  owin<;  to  the  intense  heat  and  dryness  of  the 
atmosphere,  is  almost  unbearable.  It  is  absolutely  dcMiid 
of  either  animal  or  vegetable  life.  Durini;  several  months 
ill  the  year  work  has  to  be  suspended,  one  reason  heiii^'  that 
the  solution  would  not  cool  down  to  a  lempeniture  at  which 
crystallisation  takes  place. 

The  comnuinicatiou  which  I  have  made  to  you  this 
cvcninj;  will,  I  trust,  prove  of  interest  to  the  ."society,  if  onlv 
a.san  instance  of  what  can  be  accomplished  in  mamifaeturinfj 
chemistry  under  stupendous  diflicultics,  when  the  enterprise 
is  directed  by  intelligent  perseverance. 


Discussion. 
The  Cii.viRMAN  said  that  tlie  liearty  lliaiiks  of  the  meetin<; 
were  due  to  Mr.  Hake  for  his  able  paper  on  a  subject  of 
very  wide  interest  and  practical  importance.  When  one 
remembered  that,  at  a  comparatively  recent  date,  borax  was 
8ellin<r  at  90/.  a  ton,  and  was  a  costly  material  used  chiefly 
for  producing  the  most  valuable  gla/es  on  pottery,  whereas 
now  it  was  not  only  extremely  cheap,  but  was  found  to  he 
available  for  a  vast  variety  of  purposes — even  running  a 
good  second  to  some  of  the  most  widely-advertised  soaps  — 
it  wi«  evideut  that  the  subject  before  them  had  an  important 
practical  bearing.  The  matter  also  possessed  considerable 
interest  in  a  geological  aspect,  as  an  example  of  the  wide 
distribution  of  what  was  once  considered  a  rare  element. 
In  the  early  part  of  the  present  century  the  only  sources 
of  borax  were  the  tincal  lakes  in  the  Xorth  of  India  and 
Thibet,  where  it  was  obtained  in  a  crystalline  state  from 
beds  of  semi-gelatinous  mud.  Then  followed  that  ti-iiimph 
of  technical  engineering,  the  working  of  the  hnjnnus  of 
Tuscany,  where  the  suflioni  containing  a  small  (|uantity  of 
boracic  acid  were  condensed  b_v  blowing  through  water,  and 
the  solution  thus  obtained  evaporated  down  by  the  same 
volcanic  steam.  Italy  thus  became  practically  the  sole  source 
of  the  world's  supply  of  borax,  its  product  running  the  tincal 
deposits  completely  out  of  the  market.  Next  came  that 
singular  deposit  obtained  from  I'eru,  which  in  appearance 
closely  resembled  a  very  white  potato;  and  lastly  came  this 
wonderful  American  deposit  described  by  Mr.  Hake,  and 
Rhodrate — the  borate  of  lime  of  Turkey.  Boron,  therefore, 
instead  of  being  an  element  of  rare  occurrence,  as  was 
once  supposed,  was  found  to  be  widely  spread  over  different 
parts  of  the  world.  And  its  applications  were  likely  to 
be  equally  wide.  It  was  already  known  to  he  the  tinest  of 
all  glazes,  a  most  useful  detergent,  and  one  of  the  most 
valuable  of  disinfectants;  and  its  uses  were  not  yet  ex 
hausted,  seeing  that  this  once  chemical  lu.xury  was  now 
cheaper  than  carbonate  of  soda  was  a  few  years  ago.  He 
was  glad  to  see  that  Mr.  Robottom  was  present.  He  could 
speak  on  this  subject  with  more  authority  than  anyone  else 
in  Europe  or  America  ;  and  the  meeting  would,  he  was 
sure,  he  gla<l  to  have  the  benefit  of  hearing  his  views. 

Mr.  .iIbtuur  Robottom  then  gave  the  meeting  a  vivid 
and  interesting  account  of  his  pioneer  work  in  the  exploita- 
tion of  Californian  borax  ;  of  his  journey  on  foot  at  the  rate 
of  12  to  I-l  miles  a  day,  and,  disguised  as  a  "busted" 
miner,  across  the  2-10  miles  of  sterile  country  lying  between 
Los  Angelos  and  the  Mono  Lake;  his  stay  at  "  .lim 
liridger's  shanty  ";  his  meeting  with  the  pioneers  .lohn  and 
Dennis  Searle,  and  the  shipment  of  the  first  cargo  of  natural 
borax  to  England  ;  his  high  hopes  of  future  profit  from  the 
trade  ;  and  his  subsequent  disappointment  and  trials  on  find- 
ing himself  saddled  with  an  immense  quantity  of  borax,  the 
selling  price  of  which  had  suddeidy  declined  from  90/.  to 
26/.  jier  ton  (a  figure  very  little  above  the  hare  cost  of 
transport),  and  which  could  not  be  readily  disposed  of  even 
at  that  price,  owing  to  the  general  ignorance  of  its  many  good 
qualities.  Mr.  Robottom  concluded  by  expressing  his  con- 
viction that  the  efforts  which  he  had  then  made  had  given 
such  a  stimulus  to  the  use  of  borax  as  could  not  fail  to 
result  in  mutual  benefit  to  traders  and  consumers.  He  could 
not  agree,   however,  with   Mr.  Hake's  statement   that   there 


wcro  only  three  deposits  of  natural  borax  in  the  region 
under  notice.  The  supply  was  iiiexliaustililc,  and  there  were 
.several  sources  not  mentioned  by  the  author. 

'Mr.  Moss  desired  to  incpiire  of  the  author  of  the  paper 

in  view  of  his  statement,  confirmed  by  Mr.  Robottom,  that 
the  supply  of  Californian  natural  borax  was  inexhaustible^ 
whether  he  had  been  able  to  trace  the  borax  to  its  origin, 
and  could  say  in  what  form  the  boron  was  |)resented  to  the 
bodies  with  which  it  comhini-d  to  produce  borax.  He  would 
also  like  to  know  whether  Mr.  Hake  had  made  any  exami- 
nation of  the  nnid-bed  in  which  the  borax  crystals  were 
found  with  the  jiurpose  of  ascertaining  whether  it  contained 
any  low  forms  of  organisation,  which  might  he  tlie  cause  or 
the  result  of  decomposition.  The  fact  that  ammonia  had 
been  found  in  the  stratum  under  the  crystal-licd  suggested 
that  organic  matter  in  some  form  or  other  was  not  faraway. 

Mr.  H.4KK,  in  reply,  said  that  he  had  listened  with  great 
pleasure  to  Mr.  Robottom's  lemarks,  and  was  glad  to  find 
that  they  generally  conlirmed  his  own  observations.  With 
regard  to  the  oidy  jioint  of  difference  between  them,  he 
ought  to  have  said  tliat  the  three  deposits  which  he  had 
described  were  not  the  oidy  hut  the  chief  sources  of  supply. 
Tliere  were  many  smaller  deposits  in  the  vicinity,  but  he 
had  not  mentioned  them  because  they  were  not  worked 
continuously  or  regularly,  and  therefore  had  but  little 
inrtuence  on  the  supply.  He  had  not  been  able  to  form  any 
theory  as  to  the  source  of  the  Californian  borax  ;  it  was  a 
(inestion  which  had  puzzled  people  far  better  able  to  judge 
than  himself.  He  believed  that  the  origin  of  the  boracic 
acid  obtained  from  the  Tuscan  lakes  had  not  yet  been 
satisfactorily  accounti'd  for,  and  there  was  great  similarity 
between  the  deposits  of  Italy  and  those  of  California— 
especially  those  of  .South  California.  The  whole  of  the  six 
weeks  he  had  spent  in  the  region  was  taken  up  by  the 
practical  examination  of  the  great  lake,  12  miles  by  8  miles, 
which  he  had  described.  He  had  found  that  there  was  one 
vast  bed  of  mud  of  apparently  uniform  character.  The 
presence  of  ammonia  and  carbonic  acid  of  course  indicated 
the  existence  of  organic  matter ;  but  where  it  came  from  no 
one,  he  believed,  had  been  able  to  determine.  Very  little 
was  yet  knoiyn  of  the  geology  of  the  region,  and  perhaps  an 
examination  in  that  direction  might  throw  some  light  on  the 
subject. 

The  Chairmax  said  that  he  would  venture,  contrary  to 
Newton's  law,  to  make  an  hypothesis  on  the  subject.  He 
could  not  help  connecting  these  natural  deposits  with  that 
singiilar  mineral  known  as  Colmanite.  That  was  a  borate 
of  lime  in  appearance  curiously  like  borax.  He  could  not 
say  how  it  was  formed,  but  seemg  that  there  was  borate  of 
lime  present,  and  that  the  natural  ammonia-soda  process 
nientioued  by  Mr.  Hake  supplied  bicarbonate  of  soda,  he 
could  not  see  any  difliculty  in  Nature  doing  what  art  can 
do — i.e.,  make  borax.  Where  the  Colmanite  came  from, 
however,  he  could  not  venture  to  say. 

Mr.  A.  H.  Alle.n  said  that  it  had  been  suggested  that 
the  boracic  acid  of  the  Tuscan  lakes  owed  its  origin  to  the 
pre-existence  of  nitride  of  boron — which  would  also  .account 
for  the  presence  of  ammonia.  Nitride  of  boron  was  decom- 
posed under  the  influence  of  water  at  high  temperatures, 
with  formation  of  ammonia  and  boracic  acid,  and  in  pre- 
sence of  carbonate  of  soda  the  latter  would  easily  react  to 
form  borax.  On  this  hypothesis  they  were  not  bound  to 
associate  organic  matter  with  the  iiroductitm  of  ammonia 
in  the  case  under  notice.  He  would  like  to  ask  the  author 
by  wliat  method  he  had  found  it  most  convenient  to  estimate 
the  borax  in  presence  of  sodium  carbonate  and  other 
sodium  salts. 

Mr.  Hake  replied  that  his  examination  having  been  made 
some  three  years  ago  he  was  not  quite  clear  upon  that 
point,  but  if  he  remembered  rightly,  he  had  employed  the 
titration  method,  using  a  special  indicator.  Most' of  the 
analyses  were  made  in  a  laboratory  in  San  Francisco  from 
samples  taken  at  the  lake. 
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THE  CONDITIONS  OF  THE  REACTION  BETWEEN 
COPPER  AND  NITRIC  ACID. 

BY   V.  H.  VELET,  M.A. 

Ix  the  course  of  some  experiments,  it  was  observed  that 
when  a  sphere  of  pure  electrotype  copper  was  revolved  in 
dilute  nitric  acid  (of  27  "5  per  cent,  concentration,  and 
heated  to  27^  C.)  no  gas  bubbles  were  evolved  from  the 
surface  of  the  copper  for  a  few  minutes.  Bnt  if  the  same 
sphere  were  introduced  into  the  same  acid  containing  in 
small  quantities  the  products  of  the  reaction  between  the 
metal  and  the  acid,  the  evolution  of  gas  commenced  imme- 
diatel3'.  Further,  other  conditions  remaining  the  same,  the 
amount  of  copper  dissolved  per  unit  surface  in  a  given 
interval  of  time  was  less  in  the  former  than  in  the  latter 
case.  In  another  paper,  tables  of  figures  have  been  given 
in  illustration  of  these  results.  In  these  earlier  experiments, 
however,  no  especial  precautions  were  taken  to  purify  the 
nitric  acid  used  from  a  small  quantity  of  nitrous  acid  with 
which  it  was  contaminated.  This  impurity  was  subsequently 
removed  by  passing  a  rapid  stream  of  air  into  nitric  acid  of 
sp.  gr.  1'41,  sheltered  from  direct  sunlight,  and  heated  to  a 
temperature  not  exceeding  35°  C.  until  a  small  test  portion 
of  the  acid  gave  no  immediate  blue  colouration  to  a  solution 
of  potassium  iodide  and  starch,  nor  any  appreciable  tint  to 
a  solution  of  metaphenj-lenediamine  hydrochloride.  The 
acid  was  then  diluted  with  water  to  the  required  concentra- 
tion ;  thus  prepared,  it  contained  a  proportion  of  nitrous 
acid  less  than  one  part  in  three  but  more  than  one  part  in 
five  millions  of  nitric  acid.  On  repetition  of  the  exiieri- 
ments  described  above,  the  same  results  were  obtained,  and 
it  was  shown  that  when  the  metal  has  commenced  to 
dissolve,  then  the  acid  contained  nitrous  acid.  But  if  some 
substance,  such  as  urea,  be  added  to  destroy  the  small 
proportion  of  nitrous  acid  not  removed  by  the  process  of 
purification,  and  which  should  also  react  with  any  nitrous 
acid  produced  in  the  immediate  vicinity  of  the  metal,  then 
copper  is  not  dissolved  by  dilute  nitric  acid  of  28  per  cent, 
concentration,  heated  to  27°  C,  provided  that  the  metal  is 
rapidly  rotated,  and  the  acid  kept  in  agitation  bj'  blowing 
in  a  rapid  stream  of  an  inert  gas  as  carbonic  anhj-dride. 
Substances  other  than  urea  are  even  more  effectual  in  pre- 
venting the  chemical  change.  But  if  these  conditions  of 
mo\'ement  were  not  fulfilled,  then,  owing  to  some  local 
action,  the  solution  of  the  copper  commenced,  and  when 
once  started  could  not  subsequently  be  prevented.  Thus  it 
would  appear  that  pure  copper  does  not  dissolve  in  pure 
nitric  acid,  but  that  the  presence  of  nitrous  acid  is  the 
necessary  condition. 

In  this  respect  copper  is  analogous  to  silver,  which, 
according  to  the  experiments  of  Russell  (J.  Chem.  Soc. 
1874,  3),  dissolves  only  in  nitric  acid  containing  nitrous 
acid.  If  the  conditions  are  such  that  these  metals  dissolve, 
then  they  yield  primarily  their  own  solvent  nitrous  acid. 
In  the  case  of  copper,  the  chemical  changes  which  take 
place  are  probably  as  follows : — 1st.  The  copper  dissolves 
in  nitrous  acid  to  form  copper  nitrite,  which  is  decomposed 
by  the  nitric  acid  to  produce  copper  nitrate,  liberating  again 
nitrous  acid.  2nd.  The  nitrous  acid  is  subsequently  de- 
composed to  form  nitric  oxide,  which,  in  its  turn,  reduces  a 
further  quantity  of  nitric  to  nitrous  acid.  Then  the 
chemical  change  becomes  more  rapid  until  a  limit  is 
reached,  when  the  production  of  nitrous  acid  on  the  one 
hand,  and  its  decomposition  on  the  other,  counterbalance 
one  another.  The  production  of  nitrous  oxide  and  nitrogen 
gases  is  due  to  subsequent  changes  effected  by  the  highly- 
reducible  substance  cupric  nitrate,  as  pointed  out  by 
Armstrong  and  Acworth  (.1.  Chem.  Soc.  1877,  54). 

In  the  course  of  further  investigation,  it  has  been  shown 
that  mercury  does  not  dissolve  in  nitric  acid  even  of 
35-5  per  cent,  concentration  and  without  the  addition  of 
substances  reacting  -nith  nitrous  acid,  pro^-ided  that  both 
the  metal  and  acid  are  kept  in  motion.  In  illustration  of 
the  experiments  described  above,  G.  J.  Burch  and  the 
author  have  found  that  the  Il.M.F.  of  copper,  platinum, 
dilute  nitric  acid  is  at  first  about  -55  of  a  volt,  but  that  thi.s 
increases  with  the   greatest  regularity   until   it   reaches   a 


maximum  of  about  •  75  of  a  volt ;  but  if  a  trace  of  nitrous 
acid  is  introduced  into  the  pure  nitric  acid,  the  maximum 
is  reached  at  once.  It  is  proposed  to  continue  these 
investigations,  reserving  their  details  for  a  future  memoir. 

Discussion. 

The  CHiiRMAX  said  he  had  uo  doubt  that  many  members 
had,  like  himself,  been  gieatly  puzzled  by  this  curious 
perversity  of  metals  in  dissolving  in  nitric  acid.  Mr.  Veley's 
valuable  contribution  was  an  additional  proof  that  many  of 
those  beautifully  simple  formula:  which  were  taught  to 
beginners  were,  to  say  the  least  of  them,  defective  expres- 
sions of  truth  which  might  be  good  for  the  young  but  were 
not  very  good  for  the  old. 

Mr.  C.  F.  Cross  said  that  about  two  years  ago  he  had 
dealt  with  a  similar  reaction.  In  the  article  "  Cellulose  " 
for  Watts'  Dictionary  (ed.  1888)  it  was  recorded  that  the 
action  of  dilute  nitric  a'jid  upon  lignified  tissues  (which  is  to 
resolve  them  into  cellulose  (insoluble)  and  nitroso-deriva- 
tives  of  the  non-cellulose  (soluble)  ),  is,  in  presence  of  urea, 
suspended,  or  rather  converted  into  a  simple  hydrolysis 
similar  to  that  of  dilute  hydrochloric  acid  or  sulphuric 
acid.  By  using  varying  proportions  of  urea  in  a  5  per  cent, 
solution  of  nitric  acid,  and  digesting  this  mixture  at  60 ' — 
80°  wth  any  fibres  of  the  lignified  class,  he  had  obtained 
results  giving  every  gradation  between  the  two  extremes. 
Of  com'se  the  case  in  point  was  a  special  example  of  what 
was  now  regarded  as  generally  true,  that  without  the  tertium. 
quid  no  reaction  took  place.*  He  might  also  mention 
another  case  bearing  on  the  general  question,  but  in  which 
nitric  acid  became  the  determining  reagent.  It  was  that  of 
combustion  of  nitrogenous  bodies  with  chromic  acid  in 
presence  of  sulphuric  acid.  While  most  bodies  containing 
carbon,  hydrogen  and  oxygen  only,  burnt  without  difliculty 
and  yielded  the  whole  of  their  carbon  in  the  gaseous  form, 
in  the  case  of  nitrogen  compounds  there  were  complications 
and  incomplete  combustion.  It  was  found,  however,  that 
in  many  cases,  notably  that  of  urea,  the  presence  of  nitric 
acid  determined  the  evolution  of  the  whole  of  the  nitrogen 
as  such.  Now,  it  was  known  that  urea  had  the  power  of 
assuming  the  isomeric  form  of  cyanic  acid ;  and  he  h.ad 
found  in  fact  that  urea  in  presence  of  this  oxidising  mixture 
was  not  burnt,  but  took  the  form  of  cyanic  acid,  thus 
accounting  for  incomplete  combustion  also  of  bodies  forming 
urea  as  a  product  of  severe  oxidation.  It  was  evident  that 
the  nitric  acid  determined  complete  combustion  by  upsetting 
the  equilibrium  of  cyanic  acid.f 


NOTE  ON  APPLIED  TECHNICAL  INSTRUCTION 
IN  GERMANY. 

BY   THOS.  CHRISTY,    F.L.S. 

It  may  be  useful  to  place  before  the  London  Section  of  the 
Society  of  Chemical  Industry  some  facts  which  came  under 
my  notice  during  a  visit,  in  September  last,  in  Brunswick. 
The  Government  Druggist  College  was  founded  in  1880, 
with  the  approval  of  the  Druggists'  Society  of  Brunswick. 
It  is  the  only  establishment  on  the  Continent  with  which  I 
am  acquainted  which  teaches  the  whole  minntix  of  the 
druggist's  trade.  The  object  being  to  prepare  druggists 
with  a  scientific  knowledge  of  their  business,  the  whole 
organisation  is  arranged  to  treat  of  practical  details — an 
organisation,  which  while  teaching  everything  worth  knowing 
in  connexion  with  this  particular  business,  omits  matters  of 
a  secondary  and  unimportant  character. 

The  students  who  seek  the  diploma  of  the  academy  vary 
in  age  from   16   to  25,  and  it  is  generally  found  that  they 


*  See  Chem.  News,  vol.  Ix.,  p.  13. 

t  Comrarc  J.  Chem.  Soc,  vol.  xxxv.,  p.  12,  H.  J.  H.  Fenton.    On 
the  Comotcstion  of  Urea  by  Hypochlorites. 
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haTe  had  experience  in  drug  stores  or  warehoufies  pre\-iously 
to  studvmjj  at  the  ucudeniy,  tlii'ir  ohjt'ct  hoinjr,  hy  furtluT 
study.  '<>  olituiii  ti  tliorouglily  tlicori'liciil  kiiowliil<;<'  of  tlio 
trade.  The  eourse  of  ediicittioii  is  distributed  over  oue  year, 
the  holidays  in  wliieh  uuiuunt  to  (>0  days.  Students  have  to 
learn  tlu*  names  of  all  dru*;s.  j^uuis,  woods,  herhs,  spiees,  &e., 
and  also  the  way  to  treat  them  with  oi-ilinary  apparatus  in 
pnu'lical  use,  not  only  relyluf;  upon  tirst-class  and  the  latest 
improved  nuiehiuery.  Further,  students  are  made  ac(|uainted 
with  different  methods  of  arriving  at  a  successful  result.  In 
the  laboratory  the  work  is  based  on  the  natural  wants  of 
eomnuree,  anil  in  oriler  to  help  the  underslandinj;  of  those 
students  who  nuiy  not  fully  eonipreheiul  the  lectures,  a 
number  of  ipu'stions  are  askeil  after  each  lecture  by  which 
repetition  of  specitic  i)oints  is  eusun-d  and  a  clearer 
kuowledjje  of  the  lectures  is  gained. 

\n  eiuimeration  of  the  facilities  for  accpiiring  knowledge 
jilaced  at  the  tlisposal  of  students  will  convey  a  very  clear 
i<lea  of  the  practical  nature  of  the  academy. 

Amongst  means  of  teaching  in  the  laboratory — which 
accommodates  34  students — arc  a  collection  of  240  scientific 
instruments,  an  herbarium,  illustrations  and  diagrams  of 
plants,  fruits,  &c.,  photographs  of  chcTuical  and  technical 
factories,  plants  and  drugs,  a  samjile  collection  of  drugs, 
essences,  [>erfumes,  and  chemical  preparations,  a  technological 
collection  of  industrial  products,  and  a  library  of  selected 
works  and  newspapers. 

The  subjects  of  education  include  inorganic  chemistry,  in 
which  six  hours'  instruction  is  given  weekly  ;  organic 
ehoniistPi',  five  hours ;  theoretical  chemistry,  two  hours ; 
technical  chemistry,  three  hours  weekly,  and  analytical 
chemistry  with  lectures  on  working  in  the  laboratory.  Two 
hours  per  week  arc  devoted  to  acquiring  a  theoretical 
knowledge  of  drugs,  two  hours  to  a  practical  knowledge  of 
the  sa!ue,  two  hours  wi-ekly  (in  winter)  t^)  the  study  of 
chemicals,  and  two  hours  weekly  (in  sumiuei")  to  colours, 
paints,  &c.,  whilst  botany  has  two  hours  weekly  allotted  to 
it  in  the  summer,  when  it  is  taught  in  the  agreeable  form  of 
country  excursions.  The  programme  is  completed  by  taking 
two  hours'  weekly  instruction  (iu  winter)  in  cliosen  subjects 
in  physics,  three  hours  weekly  are  given  to  book-keeping  by 
single  and  double  entry,  two  hoiu's  to  commercial  arithnu'ti(^ 
two  hours  to  correspondence,  and  12  hours  weekly  arc  spent 
in  the  laboratory. 

For  Germans  this  course  of  education  lasts  one  year,  and 
for  non -German -speaking  students  IS  mouths,  (icrmans 
being  admitted  in  .Vpril  and  October  on  production  of  school 
certificates,  a  regulation  dispensed  with  in  the  case  of 
foreigners. 

The  school  fees  amount  to  20/.  a  year,  payable  in  two 
parts ;  a  moiety  on  entrance,  and  the  other  half  at  the 
beginning  of  the  second  term.  The  admission  fees  amount 
to  6».,  the  fee  for  the  laboratory  servant  is  4.5.  jjcr  term,  for 
gas  in  the  laboratory  4*.  6rf.  per  term,  for  reading  in  the 
libniry  and  the  use  of  papers  3.5.  per  term.  All  students  on 
entry  bind  themselves  for  a  whole  course. 

As  a  further  instance  of  the  practical  management  of  the 
institution,  \isits  are  made  to  factories  where  the  technical 
chemistry  lectures  may  be  elucidated  by  practical  illustia- 
tions  on  a  commercial  scale.  .Soap,  candle,  alkaloid,  and  oil 
works,  also  to  sugar  factories,  tar  and  s[iirit  distilleries,  the 
Neuhausen  paper  mills,  the  .Schoningcn  chemical  works, 
soda  manufactiu-iug,  sul|ihurir  acid,  hydroclibiric  acid, 
chloride  of  lime,  aiul  manure  works  were  visited. 

The  progress  obtained  at  different  stages  of  the  tuition  is 
registered  by  means  of  examinations  in  which  each  student 
has  to  take  part.  At  the  close  of  each  month  examinations 
are  held,  iu  writing,  on  all  the  subjects  taught.  -\t  the  end 
of  each  term  a  theoretical  as  well  as  practical  examination 
takes  place,  the  marks  for  which  are  added  to  those  obtained 
at  the  monthly  examinations.  From  these  marks  is  nmde  up 
the  average  stated  on  the  certificates  awarded  at  the  erul  of 
each  term,  and  from  the  whole  documents  for  the  period  of 
studentship  may  be  ascertained  the  position  of  a  student  on 
leaving.  When  siiecially  requested  extra  examinations  are 
held  for  diligent  but  slow  scholars. 


In  the  laboratory  the  work  consists  of  qmtlitative  and 
quantitative  analysis,  making  chemical  preparations,  and 
examining  drugs  described  in  the  two  German  Pharnui- 
copoeix.  The  "home "work  of  a  student  is  judged,  firstly,  by 
his  written  record  of  the  lectures ;  and.  seeondlv^  by  the  way  in 
which  he  jirepares  and  describes  an  herbariinn  consisting  of 
at  least  UK)  speelnu-ns  of  plants.  This  latter  item  is  based 
on  a  thorough  uu'thod  which  includes  the  eollectini'-,  dryin<', 
and  mounting  of  specimens  on  separate  sheets,  which  must 
bear  also  a  full  botanical  and  uu'dicinal  description.  A 
collection  of  nu'iliciual  drugs  is  made  and  placed  in  boxes, 
the  drugs  being  fully  dcsciibed.  Sections  are  also  cut  and 
sketched  from  microscopical  observations,  thus  enabling  a 
student  when  in  practical  business  life  to  detect  the  true 
character  of  any  particular  article.  The  drugs  are  also 
treati'd  fur  the  exIractiiMi  of  alkaloids  or  salts,  these  being 
shown  In  liottles.  The  full  history  of  the  drugs  is  recorded, 
with  their  appearances — bark,  fruit,  foliage,  &c. 

-Mthough  I  had  seen  the  programme  of  this  institution,  1 
had  not  gathered  that  full  idea  of  its  scope  and  value  which 
has  been  impressed  upon  mc  by  becoming  personally 
cognisant  with  the  details  as  they  exist. 

What  I  have  endeavoured  to  make  clear  is  that  the 
students  who  earnestly  avail  themselves  of  the  facilities 
offered  by  such  a  course  of  instruction  may,  after  a  year  or 
18  months'  instruction,  claim  to  have  good  general  know- 
ledge. The  student,  in  ad<li(ion  to  the  attraction  offered  by 
the  prizes  awarded  for  proficiency,  is  also  encouraged  iu  a 
more  practical  way  by  the  knowledge  that  he  can  comnuind 
a  lucrative  situation  if  he  obtains  a  good  certificate  on 
leaving.  There  is  a  great  demand  from  all  parts  for  the 
holders  of  such  certificates,  and  when  in  Brunswick,  just 
after  the  examinations,  I  was  introduced  to  some  of  the 
students,  one  of  whom  was  going  to  Riga,  another  to  Odessa, 
and  the  first  prize  man  ha<i  talicn  a  situation  in  Urunswiek. 
Many  of  tlicm  could  converse  iu  Knglish  and  French,  and 
some  hoped  to  obtain  appointments  abroad  and  in  the 
English  colonies. 

The  books  and  examination  papers,  and  collection  of 
specimens  of  various  products  made  by  the  student  who 
obtained  the  first  prize,  were  on  the  table  for  inspection. 

Discussion. 

The  Chairman  said  that  he  had  been  deeply  interested 
by  Mr.  Christy's  account  of  pharmaceutical  training  as 
carried  out  in  Germany.  He  thought,  however,  that  English 
pharmacists  could  boast  that  they  had  been  before  the  rest 
of  the  world  in  applying  chemistry  to  their  instruction.  He 
could  hardly  say  how  tlie  general  curriculum  would  compare 
with  the  German  ;  but  he  heartily  wished  that  such  practical 
work  as  Mr.  Christy  had  described  were  the  rule  rather  than 
that  tendency  to  too  much  theory  which  was  characteristic 
of  English  ideas  of  technical  instruction — at  any  rate  as 
exhibited  in  the  recent  Government  Bill  on  the  subject. 
When  the  discussion  was  over  he  would  invite  the  members' 
attention  to  the  valuable  and  beautiful  collection  of  specimens 
of  drugs,  &c.  provided  by  the  author. 

Mr.  Watson  Smith,  referring  to  the  author's  remarks  on 
the  ojiportunitics  afforded  to  students  by  Gerniaa  manufac- 
turers, said  that  during  the  seven  or  eight  years  in  which 
he  had  been  engaged  in  teaching  applied  chemistry  in  the 
north  of  England  he  had  never  experienced  any  difficulty  in 
obtaining  permission  for  his  students  to  inspect  chernical 
works.  In  fact  he  had  found  that  numufacturers  were  not 
only  willing  to  throw  open  their  works  to  the  inspection  of 
students,  but  they  frequently  addeil  to  their  kindness  by 
putting  the  party  under  the  personal  gnidauce  of  one  of  the 
directors  or  managers  of  the  works ;  and  he  had  found  it 
easy  to  satisfy  manufacturers  that  none  but  Itiniil  Jiile 
students  were  present,  by  offering  his  class  roll-call,  that  it 
might  be  called  over  before  the  inspection  commenced.  It 
would,  of  course,  be  foolish  and  unreasonable  to  expect 
manufacturers  to  show  auy  secret  or  even  special  processes, 
but  all  that  students  required  was  to  witness  the  carrying 
out  of  the  general  i>rinci))les  of  scientific  and  industrial 
chemistry  on  a  uuinufacturing  scale,  and  that  end  could 
be  easily  attained  under  ordinary  circumstances  without 
prejudice  to  the  interests  of  the  manufacturer. 
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Dr.  C.  B.  Alder  Wright  desired  to  add  to  what  the 
Kditor  h;ul  just  said,  his  own  testimony  as  to  the  liherahty 
of  British  manufacturers  in  permitting  visitors  not  engaged 
in  their  own  particular  trade  to  inspect  their  works.  Neither 
as  a  student  some  20  years  ago,  nor  suhsequeutly  as  a 
memher  of  the  British  Association  and  kindred  societies, 
had  he  found  any  diffieuhy  in  gaining  admission  to,  and 
much  information  concerning,  works  of  various  descriptions 
in  different  parts  of  the  country.  There  was  one  sentence 
in  the  Chairman's  remarks  to  which  he  would  like  to  draw 
further  attention.  That  was  regarding  the  tendency  of 
technical  education  as  at  present  carried  out  in  this  country, 
towards  the  theoretical  rather  than  the  practical  side  of  the 
subject. 

The  CHAIRM.4N  said  he  had  spoken  of  the  Government 
Bill — or  of  technical  education  as  it  was  to  be  conducted 
under  that  Bill. 

Dr.  Weight,  continuing,  said  that  lu'  hoped  he  was  in 
accord  with  the  Chairman  in  saying  that  one  great  fault  in 
the  present  system  of  teaching  applied  chemistry  was  the 
fact  that  the  teachers  themselves,  as  a  rule,  did  not  possess 
that  practical  acquaintance  with  the  subject  which  was 
necessary  in  order  to  fit  them  to  explain  it  thoroughly. 
There  was  a  great  difference  between  the  chemistry  of  a 
scientific  laboratory  and  that  of  an  actual  work,  and  unless 
a  man  had  been  through  a  course  of  training  in  chemical 
engineering,  only  to  be  obtained  in  the  factory  itself,  he 
could  hardly  appreciate  the  difference.  Unless  a  teacher 
had  been  through  such  a  course  he  could  not  hope  to  make 
it  clear  to  students  what  chemical  technology  really  was. 
He  felt  strongly,  therefore,  that  the  technical  education  of 
the  future  would  be  much  more  profitably  directed  from  the 
practical  than  from  the  purely  theoretical  side. 

Mr.  Petkk  McEwan  wished  to  point  out  with  regard 
to  this  paper  that  he  understood  Jlr.  Christy  to  speak  of 
the  druggists  of  Germany,  who  were  different  from  the 
pharmacists  of  that  country.  In  Germany,  druggists  held 
a  position  similar  to  that  which  herbalists  held  in  England, 
and  so  far  as  these  two  classes  were  concerned  he  admitted 
that  the  German  education  of  druggists  was  far  ahead  of  that 
of  British  herbalists.  But  as  a  matter  of  fact  the  whole  course 
of  education  described  by  Mr.  Christy  had  been  carried  out 
in  this  country  for  the  last  40  j-ears,  so  far  as  pharmacists 
were  concerned.  The  beautiful  and  interesting  specimens 
exhibited  bj-  Mr.  Christy  on  the  present  occasion  as  the 
work  of  a  German  student  served  to  recall  to  his  mind 
similar  collections  made  35  or  40  years  ago  by  noted  English 
pharmacists  now  living.  With  regard  to  the  practice  of 
visiting  chemical  works,  from  the  pharmacist's  point  of  view 
he  would  like  to  say  that  it  was  not  quite  necessary,  the 
modern  tendency  of  ]>harmacop<Eias  being  to  omit  processes. 
All  that  the  pharmacist  had  to  do  in  practice  was  to 
aecurafely  carry  out  physicians'  prescriptions,  to  test  his 
chemicals  rather  than  to  make  them.  On  that  ground  there 
was  little  use  in  teaching  him  the  practical  methods  of 
manufacturing  such  chemicals  as  were  generally  made  only 
on  one  large  scale,  because  he  would  always  be  able  to  buy 
them  much  purer  and  cheaper  than  he  could  make  them 
himself. 

Mr.  J.  Moss  believed  that  this  was  the  first  paper 
presented  to  the  Society  specially  refen'ing  to  druggists 
as  a  class.  They  were  an  important  and  influential  body, 
many  of  them  being  large  manufacturers,  and  probably 
the  oidy  reason  that  they  did  not  receive  wider  recognition 
from  the  Society  he  was  addressing,  was  the  fact  that 
they  had  a  powerful  Society  of  their  own  which  was  able 
to  attract  and  absorb  all  matters  pharmaceutical.  In 
bringing  forward  this  subject,  Mr.  Christy  had,  he  thought, 
done  good  service  to  a  cause  which  was  receiving  much 
attention  just  now — that  of  technical  education.  He  would 
like  to  point  out  that  in  Mr.  Christy's  account  of  the 
institution  he  had  described  there  was  nothing  to  indicate 
that  it  was  a  corporate  body.  It  was  rather  to  be  regarded 
as  a  private  school ;  and  in  that  respect  it  had  a  great 
advantage  o^'cr  most  corporate  bodies  existing  for  similar 
purposes,  inasmuch  as  the  men  at  the  head  of  it  were  able 
to  make  their  own  arrangements  from  tiTue  to  time,  and 
decide  what  should  be  the  course  of  study  and  what  the 


rules  to  which  every  student  coming  to  them  should  he 
subject.  Another  great  advantage  was  the  permission  to  see 
works.  He  could  hardly  imagine  the  kind  of  factory  which 
would  be  useful  to  a  druggist  being  thrown  open  to  inspec 
tion  by  a  school  or  by  individual  students.  Whatever  might 
be  the  practice  in  chemical  works  in  the  North  of  England, 
he  did  not  think  it  would  be  applicable  to  the  works 
of  manufacturing  pharmacists  in  London.  The  routine 
described  by  Mr.  Christy  included  book-keeping  and 
arithmetic.  In  England,  a  youth  was  supposed  to  be 
educated  in  commercial  and  literary  matters  before  begin- 
ning the  technical  studies  of  a  chemist  and  druggist.  He 
could  confirm  much  that  Mr.  McEwan  had  said  wifli  regard 
to  the  Pharmaceutical  Society  of  London.  When  that 
Society  was  first  installed  its  laboratory  was  the  finest  in 
the  country  for  practical  instruction.  It  now  possessed  a 
museum  of  materia  medica  which  was  second  to  none, 
and  the  specimens  were  open  to  every  student  under  the 
guidance  of  the  curator,  who  was  always  willing  to  give 
his  services.  It  had,  too,  a  library  of  he  could  not  say  how 
many  thousand  volumes — a  library  unequalled  in  Europe 
from  the  pharmaceutical  point  of  view.  So  that  with 
regard  to  the  materials  needed  for  teaching,  England  was 
as  well  supplied  as  any  country  need  be  ;  but  no  doubt  in 
some  respects  Germany  had  the  advantage,  and  it  was  well 
for  us  to  know  that  and  learn  from  our  rival.  For  example, 
the  obligation  laid  on  students  to  produce  their  note-books 
from  time  to  timi'  and  make  up  specimens  under  the 
guidance  of  their  teacher  were  points  which  English 
teachers  of  phamiac}'  might  copy  with  great  advantage. 
He  hoped  that  this  paper  would  be  the  means  of  impressing 
them  with  the  necessity  of  doing  so,  and  that  the  students 
who  worked  under  such  conditions  would  turn  out  even 
better  than  formerly. 

Mr.  T.  Tyrkr  said  that  he  felt  a  deep  per.sonal  interest 
in  this  matter,  and  would  like  again  to  assert  his  conviction 
that  English  professors  were  not  behind  their  foreign  rivals. 
He  did  not  know  whether  file  custom  was  first  introduced 
by  Hofmann,  but  he  gratefully  remembered  that  that  great 
teacher  made  it  his  regular  practice,  firstly,  to  become 
personally  acquainted  with  every  student  under  him, 
secondly  to  call  upon  every  such  student  to  produce  his 
note-book  periodically  ;  almost  dailj'  indeed.  If  the  student 
failed  to  do  so,  he  speedily  got  the  "  cold  shoulder,"  which 
in  Hofmann's  case  was  a  thing  to  be  remembered.  Whether 
Hofmann  set  the  example  or  not,  he  believed  it  was  a  fact 
that  the  system  was  followed  now  by  every  teacher  worthy 
of  the  name. 
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DR.    F.    HUKTK.R    IN    THE    CHAIR. 


THK  COXDEN.S.VTIOX   OF   HYDROCHLOKIC 
ACID  GAS. 
BY  F.  nrKTEK,  rn.D. 
I.N  an  old  syllabus  of  the  City  Guilds  I  found,  many  years 
ago,  a  slalemcnt  that    students  should  lie   aciiuaiuted  with 
the  theory  and  practice  of  the  eondensalioii  of  hydrochloric 
acid.     I  fell  at  the  time  that  I  was  toleralily  well  aeciuainted 
with  the  practice  of  the  eniiileiisation   of  hydrochloric   acid, 
but  I  had  to  confess  that  of  the  theory  I  was  ignoraut ;  and 
I  often  wondered  what  the  authorities  of  those  days  meant 
by  the  terra. 

Clearly,  a  com]iIele  theory  of  the  condensaliou  of  hydro- 
chloric acid  must  enable  ws  to  answer  questions  such  as 
this  :  What  is  the  highest  strength  of  liquid  hydrochloric 
acid  wliich  can  be  obtained  from  a  gas  of  known  composition, 
and  what  conditions  must  be  satistied  to  obtain  acid  of  that 
strength  ? 

Such  a  theory  of  the  condensation  of  hydrochloric  acid 
does  not  exist,  and  man}'  problems  which  have  presented 
themselves  to  me  in  my  practice  have  urged  me  to  collect 
the  materials  for  such  a  theory,  and  to  devise  one  which 
should  allow  us,  with  great  approximation  to  truth,  to 
answer  such  questions  as  the  one  proposed. 

A  really  complete  theory  of  the  condensation  of  hydro- 
chloric acid  would,  however,  require  a  great  deal  more 
experimental  data  than  are  at  present  at  our  disposal.  I  do 
not,  therefore,  wish  the  following  to  be  considered  anything 
more  than  an  empirical  method  of  solving  various  problems 
connected  with  the  condensation  of  hydrochloric  acid,  such 
method  being  based  upon  the  best  experimental  researches 
at  present  available. 

There  are  three  researches  of  great  importance  to  this 
subject. 

The  first  research  is  one  by  Hammer],  on  the  specific  heat 
of  aqueous  hydrochloric  acid.  The  aniounl  of  he;it  neerlcil 
to  heal  aqueous  hydrochloric  acid  is  less  than  that  wliieli 
would  be  needed  to  heat  the  pure  water  contained  in  the 
liquid  acid.     For  all  acids  between  10'  and  32"  on  Twaddcl's 


hydrometer,  the  amount  of  heat  necessary  to  heat  such  an 
acid  one  degree  is  iilniost  exactly  7  per  cent,  less  than  that 
needed  to  heat,  in  the  pure  state,  the  water  contained  in  the 
acid.  Thus,  all  such  acids  require  0'9;l  units  of  heat  for 
raising  by  one  degive  the  lemperatnre  of  a  quantity  of  acid 
containing  1  grni.  of  water,  llanimerl  makes  use  of  a  com- 
plicated formula  for  calculating  Ihe  specitie  heat,  but  tliat 
formula  is  useless  for  practical  aiqilications,  and  the  above 
statement  expresses  the  facts  found  by  llanimerl  with 
sutheient  aecuraey  for  technienl  jiur^iosi'S. 

The  second  research  I  Inive  to  nientioii  is  one  by  Herlhelot, 
on  the  heat  developed  by  the  solution  of  hydrochloric  acid 
gas  in  water. 

lierthelot  finds  that  when  36 '5  grms.  of  hydrochloric  acid 
dissolve  in  3, GOO  grms.  of  water  (*200  molecules  to  one  mole- 
cule HCl)  17,130  grm.  units  of  heat  are  evolved.  All  acid 
containing  3G'.")  I  Id  in  3, liOO  grms.  ILO  is  of  about  1  per 
cent.orl'Tw.  If  30'5  grms.  of  hydrochloric  acid  gas  are 
dissolved  in  less  water  less  heat  is  evol\H-d,  and  Itertlielot 
gives  the  following  fonnula,  for  the  heat  generated  when  a 
concentrated  acid  containing  "  molecules  of  ^^■ater  is  diluted 
until  it  contains  200  niolecules  of  water  on  one  luoleciile  of 
HCl,  viz.  :— 


Hilt  this  formula  again  is,  though  extremely  simple,  not 
well  adapted  for  our  jmrposes.  and  I  have  changed  it  into 
another  one  which  gives  the  amount  of  heat  liberated  when 
.r  grms.  of  hydrochloric  acid  are  dissolved  in  1  grm.  of  water. 
This  formula  is  : — 

Grm.  units  heat  liberated  =  477 '5  x  .r  —  157  .r'-. 
And  combining  this  result  with  the  last  one  we  lind  the  ri.se 
of  temperature  if  .r  grms.  of  hydrochloric  acid  are  absorbed 
in  I  grm.  of  water  to  be — 

Rise  of  temperature  =  513  .r  —  169  .r-  in  degrees  C. 
The  following  table  I  have  computed  in  order  to  facilitate 
calculations.  The  usual  mode  of  expressing  the  strength  of 
hydrochloric  acid  in  this  country  is  by  indicating  its  specific 
gra\lty  on  the  Twaddel  scale.  It  so  happens  that  the 
number  of  degrees  on  Twaddel's  Indronieter  almost  exactly 
rejireseuts  the  percentage  of  hydrochloric  acid.  But  for 
my  purjiose  it  is  more  convenient  to  express  the  strength  of 
acid  by  saying  that  1  grm.  of  water  contains  .r  gnus,  of 
hydrochloric  acid.  The  table  shows  for  any  percentage  of 
acid  :  1st,  the  grms.  of  HCl  on  1  grm.  of  water  ;  2nd,  the 
units  of  heat  evolved ;  3rd,  the  rise  of  temperature  during 
its  formation. 

Table  I. 


HCl. 

Grm.  HCl  pro 
1  Grm.  HjO. 

Units  of  Heat 

Generated 

per  Grm.  of  HjO. 

Ri.se  of 
Temperature. 

Per  Cent. 
S 

•06,1 

24-8 

0 

26-fi 

6 

■(IM 

20 -fl 

32-1 

7 

•075 

34-9 

37-3 

8 

•087 

40-4 

43-4 

a 

■0119 

15-7 

40-1 

10 

O'lll 

51-0 

64-8 

11 

0-124 

50-8 

OfO 

12 

o-i.-io 

62-0 

00-6 

l.'i 

o-ita 

C7-7 

72-8 

14 

«-ir,i 

73-7 

79-2 

IS 

0'17H 

79-2 

83-1 

16 

0-l!)0 

85-0 

91-4 

17 

0^205 

91-3 

98^1 

IS 

0^219 

970 

lOfS 

111 

0-2.31 

103- 1 

110-8 

20 

0^250 

ion-0 

117-7 
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Table  I. — continued. 


HCl. 

Grm.  HCl  pro 
1  Grin.  H2O. 

(Jnits  of  Heat 

Generated 

per  Grin,  of  Kfi. 

Rise  of 
Temperature. 

Per  Cent. 
21 

0-266 

115-9 

0 

22 

0-282 

122-2 

23 

0-299 

1^-7 

21 

o-sis 

136-0 

25 

0-3.-« 

141-6 

26 

0-331 

148-3 

27 

0-370 

133 -2 

28 

0-3S8 

161-6 

29 

0-408 

168-7 

30 

0-428 

175-6 

31 

0-449 

182-8 

32 

0-470 

189-8 

S3 

0-493 

197-2 

SI 

0-515 

20f3 

S5 

0-538 

211-5 

8G 

0-6B2 

218-8 

On  glancing  over  this  tatle,  we  are  struck  at  once  by  the 
enormous  amount  of  heat  generated  by  the  condensation  of 
the  hydrochloric  acid.  Supposing  we  had  to  convert  1  lb. 
of  water  into  liquid  acid  of  28'  Tw.,  which  acid  would 
contain  28  per  cent,  of  HCl,  the  table  shows  that  0-388  lb. 
of  HCl  gas  would  be  required,  and  that  so  much  heat  would 
be  liberated  as  would  heat  161  -  6  lb.  of  water  by  1°  C. 

If  we  brought  into  contact  water  of  15°  C.  vnth  pure 
hydrocliloric  acid  gas  of  15°  C,  the  temperature  of  the 
liquid  would  rapidly  rise,  and  would  reach  the  boiling  point 
110°  when  0'20  1b.  of  HCl  has  been  absorbed  for  ever^' 
1  lb.  of  water.  8uch  an  acid  would  be  of  about  15°  to  16°  Tw. 
at  ordinary  temperature.  According  to  this  table  then,  the 
boiling  point  would  be  reached  when  the  acid  contains  from 
15  to  16  per  cent,  of  HCl.  The  condensation  of  hydrochloric 
acid  would  not,  however,  cease  ;  it  would  continue  until  the 
acid  contains  more  than  20  per  cent,  of  acid,  the  heat 
liberated  by  the  condensation  would  no  longer  raise  the 
temperature,  but  would  simply  cause  the  evaporation  of 
some  water. 

Thus  the  result  of  bringing  into  contact  cold  water  and 
cold  hydrochloric  acid  gas  under  circumstances  when  no 
heat  can  escape  would  result  in  an  acid  of  about  20°  Tw. 

It  is  very  interesting  to  compare  with  this  result  another 
one,  viz.,  that  of  bringing  into  contact  cold  water  with  hot 
hydroch]oric  acid  gas.  Let  us  assume  the  temperature  of 
the  hydrochloric  acid  very  high,  higher  than  any  usual  in 
practice,  say  500'  C.  In  that  case  each  grm.  of  HCl  gas 
brings  with"  it  0-18  x  500  =  90  units  of  heat,  which  wiU 
help  to  heat  the  solution  of  the  acid,  and  the  total  heat 
evolved  will  he  increased  to  :  H  =  477-5  .r  —  157  .r  +  90. r, 
or  :  H  =  567  ■  5  ,r  —  157  .r". 

Whilst  cold  hj'drochloric  acid  evolves  per  1  gnu.  HCl 
477  units  of  heat,  red-hot  hydrochloric  acid  gas  evolves  567 
units  or  only  18  per  cent,  more  heat.  In  other  words  to 
condense  red-hot  hydrochloric  acid  requires  the  remo\'al 
of  only  18  per  cent,  more  heat  than  the  condensation  of 
hydrochloric  acid  of  low  temperature. 

I  have  purposely  chosen  this  high  temperature  in  order  to 
show  how  under  certain  circumstances  previous  cooling  of 
the  gas  is  of  very  little  practical  importance.  The  great 
amount  of  heat  to  be  removed  is  only  generated  ichen  and 
tvhere  the  gas  comes  into  contact  with  icater. 

The  next  research  I  have  to  mention,  is  that  of  ilessrs. 
Eoscoe  and  Dittmar.  This  is  the  most  important  research 
of  all,  because  it  furnishes  us  with  the  leading  data  for  a 
theory  of  the  condensation  of  hydrochloric  acid.  Though 
Messrs.  Eoscoe  and  Dittmar's  research  has  been  published  a 


quarter  of  a  century,  and  ought  to  be  well  known,  I  will 
shortly  recapitulate  its  essential  points. 

Messrs.  Roscoe  and  Dittmar  {letermined  first  the  amount 
of  hydrochloric  acid  which  1  grm.  of  water  would  absorb  at 
0°  C,  and  under  pressures  varying  fi-om  -^'^  to  2  metres  of 
mercury,  and  thus  furnished  us  with  a  series  of  experiments 
from  which  we  learn  the  influence  of  variations  in  pressure. 

2nd.  They  also  determined  the  amount  of  hydrochloric 
acid  which  1  grm.  of  water  would  absorb  under  ordinary 
atmospheric  pressm-e,  but  at  various  temperatures.  From 
this  series  it  is  possible  to  find  how  the  absorption  varies 
with  temperature,  when  the  pressure  remains  constant,  after 
applying  a  certain  correction,  which  Messrs.  Roscoe  and 
Dittmar  omitted,  viz.,  a  coiTcction  of  the  pressure  for  the 
partial  pressure  of  water  vapour  at  these  various  temperatures 

Messrs.  Eoscoe  .and  Dittmar  could  not  apply  such  a 
correction,  because  there  did  not  exist  at  the  time  a  table' 
of  the  tension  of  aqueous  vapour  in  presence  of  hydrochloric 
acid  gas,  nor  has  there  been  one  supplied  since  to  my 
knowledge.  But  it  is  possible  to  obtain  such  a  table  from 
the  further  determinations  which  Eoscoe  and  Dittmar 
published  in  the  same  paper. 

They  determined  the  pressures,  the  boiling  points,  and  the 
composition  of  hydrochloric  acid,  which  distilled  unaltered 
in  composition,  i.e.,  of  which  the  vapour  tensions  can  be 
calculated  from  the  known  composition  of  the  residual  acid. 
The  experimental  data  supplied  by  Eoscoe  and  Dittmar 
give  us  directly  the  highest  possible  tension  of  aqueous 
vapour  in  presence  of  hydrochloric  acid  gas  at  temperatures 
from  60°  upwards.  For  temperatures  below  60°  we  have  also 
from  Eoscoe  and  Dittmar's  researches,  at  least  the  ratios 
of  the  partial  pressiu'es  of  steam  and  hydrochloric  acid  into 
air,  and  by  means  of  an  ordinary  table  of  the  tension  of 
aqueous  vapour  and  the  data  furnished  by  Eoscoe  and 
Dittmar,  it  is  possible  to  construct  a  table  of  the  tension  of 
aqueous  vapour  in  presence  of  hydrochloric  acid  gas,  which, 
if  it  is  not  perfectly  accurate,  is  quite  sufficient  for  technical 
applications.  Eoscoe  and  Dittmar  gave  the  composition  of 
acids  which  had  been  treated  with  large  volumes  of  air  at 
different  temperatures,  until  the  further  application  of  air 
produced  no  alteration  in  the  composition.  It  was  found 
that  at  one  and  the  same  temperature  an  acid  treated  by  air 
had  the  same  composition  as  the  acid  boiling  under 
diminished  pressure  at  that  temperature,  a  fact  which 
proves  that  the  partial  pressures  of  steam  and  hvdrochloric 
acid  are  independent  of  the  presence  or  absence  of  atmo- 
spheric air.  In  consequence  of  this  fact  a  table  for  the 
tension  of  aqueous  vapours  in  presence  of  hydrochloric 
acid  gas  as  deduced  from  Eoscoe  and  Dittmar's  researches 
is  applicable  also  for  gases  containing  atmospheric  air. 

I  subjoin  here  a  tabic  thus  constructed  with  considerable 
care  from  Eoscoe  and  Dittmar's  experimental  results, 
supplemented  by  a  few  experiments  of  my  own. 

Table  II. — ilAxiJiusi  Tension  of  Aqueous  Vapour  (in 
Presence  of  Hydrochloric  Acid)  in  Millimetres 
Mercury. 


t° 

Maximum 

Tension  of 

Aqueous 

Vapour. 

5Iinimum 

Tension  of 

Hvdrochloric 

Acid. 

t" 

Maximum 

Tension  of 
.\queous 
Vapour. 

Minimum 

Tension  of 

Hydrochloric 

Acid. 

0 

3-2 

0-52 

60 

79-0 

11-8 

5 

D'O 

0-81 

65 

103 

15-0 

10 

7-2 

1-1(! 

70 

130 

lS-6 

13 

9-8 

1-63 

75 

164 

230 

20 

12-8 

2-0 

SO 

205 

2S-4 

25 

lG-6 

2-6 

S5 

254 

4-6 

3D 

21-0 

3-3 

90 

813 

42-0 

35 

26-5 

4-1 

93 

386 

50-7 

40 

32-8 

3-0 

100 

472 

60-8 

45 

40-0 

6-0 

105 

574 

72-5 

50 

50-0 

7-5 

110 

676 

84-0 

55 

«s-o 

93 
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The  figures  in  this  tabic  hare  the  following  meaning. 
Any  pis  siilunited  with  iu|m'Ous  vapour,  l)iit  coiitainin^ 
hjdroehloric  acid  pis,  thi>  piirtial  pressure  of  which  is  at 
lea-st  that  given  in  the  table,  cannot  hold  more  aqueous 
va|>our  than  that  eorrespoiidiiif;  to  the  partial  pressure 
given  in  the  table  under  the  heading  "  niaxiniuin  tension  of 
aqueous  vapour." 

The  first  fact  that  strikes  us  on  comparing  this  table  with 
aa  ordinary  table  of  the  tension  of  aipieous  >apour,  is  that 
much  less  steam  can  exist  in  hydrochloric  acid  pis  than 
in  other  gases  at  the  same  tempcnituri-.  Thus,  for  instance, 
at  100'  C".  the  ordinary  vapour  tension  is  7G0  mm.,  whilst 
in  this  table  it  is  only  -ITi  mm. 

This  explains  the  behaviour  of  hydrochloric  acid  gas 
escaping  into  damp  air.  Almost  half  the  moisture  of  the 
air  is  at  once  precipitated  as  fog  when  hydrochloric  acid 
gas  is  mixed  with  the  air. 

That  the  tension  of  aipieous  vajMiur  in  hydrochloric  acid 
is  much  less  than  given  by  ordiuary  tables  I  have  frei|ucntly 
had  opportunity  to  obsen'e.  1  have  often  analysed  mixtures 
of  air,  hyilrochloric  acid  and  steam,  and  seldom  have  I 
found  even  as  much  water  as  corrcspon<ls  to  the  tabic  given 
above.     The  amoniils  given  there  are  niaxinuim  amoimts. 

I  must  al.so  add  that  the  mere  fact  that  (hops  of  liquid 
acid  deposit  from  a  gaseous  mixture  is  no  proof  that  the 
gas  is  fully  saturate<l  with  moisture. 

Temperature  alone  never  can  be  used  with  certainty  as 
an  indicator  of  the  amount  of  moisture  in  hydrochloric 
acid  pis. 

The  following  examples  will  show  this  : — 
(1.)  Ordinary  pot-gas  cooled  to  62°  C.  contained  :— 

Air 57-2 

HCl 31-2 

HjO 11-0 

100 -o 

Mm. 

Partial  tension  o[  water  vapour  by  analysis      88 

bytuble...      »1 

(2.)  Ordinary  pot-gas  cooled  to  44°  C.  contained  :— 

Air 51-7 

HCl ii-3 

HjO 50 

100-0 

Mm. 

Tension  of  aqueous  vapour  by  analysis...    38'0 

„  „  „        bytal)lc 8S'6 

(3.)  Hydrochloric  acid  gas  dried  by  sulphuric  aci<l.  tem- 
perature 50°  C. : — 

Air 77'1 

HCl 20-5 

HiO 2-4 

Mm. 

Tension  of  aqueous  vapour  by  analysis IS 

„      by  table 50 

ThU'gas  deposited  acid  of  32°  Tw.,  though  not  saturated. 

(4.)  Gas  evoWed  at  22°  C. 

This  gas  deposited  acid  of  36°  Tw.  :— 

Air 88-B« 

HCl 14-73 

H,0 1-71 

Mm. 
Tension  of  aqueous  vapour  per  analysis..      13' 0 

„      per  tabic  ....      u-2 

The  gas,  dried  by  means  of  sulphuric  acid,  containing 
only  one-third  the  amount  of  water  corresponding  to  the 
table,  still  deposited  liquid  acid.  It  will  also  be  seen  that 
the  other  examples  of  g:ises  saturated  with  moisture  fairly 
agree  with  this  table. 

The  use  of  this  table  in  practice  is  chiefly  confined  to 
calculating  the  alterations  which  a  given  mixture  of  gas 
will  undergo  on  cooling,  and,  if  we  combine  the  results  with 
the   information   given    in  Table  I.,  we  can   calculate  the 


amount  of  work  which  is  done  by  a  set  of  cooling  pipes,  as 
compared  with  the  work  which  the  con<lenser  has  to  do. 
We  can  also  by  means  of  this  table  show  the  influence 
which  the  admixture  of  air  has  on  the  condensation. 

When  steam  and  hydrochloric  acid  condense  together,  a 
p'cat  amount  of  heat  is  evolved,  which  serves  to  keep  the 
temperature  of  the  gas  up  for  a  long  time.  It  requires, 
therefore,  a  considerable  length  of  cooling  pipes  to  lower, 
by  any  considerable  amount,  the  temperature  of  a  hydro- 
chloric aciil  gas  containing  steam. 

The  heat  given  out  by  the  condensation  of  wafer  vapour 
and  hydrochloric  acid  to  liipiid  acid  of  25°  Tw.  is,  [ler 
grm.  of  wafer,  at  least  .'iltG  -H  MI-(;=  fi7H-2  units,  or 
(578-2  units  pro  0-:i:i:!  grm.  IlCl  thus  condensed.  Thus  the 
heat  given  out  by  1  litre  of  HCl  gas  condensed  will  serve 
to  heat  nearly  10,000  litres  of  gas  by  1°  and  prevent  its 
cooling. 

In  his  report  of  ISfiG,  Dr.  Angus  Smith  says  (page  37)  : — 
"  The  cooling  of  the  gas  before  entering  the  condenser  is 
an  extremely  important  point,  .so  important  that  it  may  he 
said  to  be  the  key  to  all  good  condensation.  It  demands 
the  most  careful  attention  of  the  alkali  makers." 

Hi'  then  gives  a  number  of  tables  showing  the  temperatures 
of  hydrochloric  acid  gas  at  various  distances  from  the  pan 
in  which  the  gases  hail  been  evolved.  As  one  striking 
example  of  the  slow  cooling  of  hydrochloric  acid  gas,  I 
give  the  following  series  from  Dr.  Angus  Smith's  reports  ; — 

°P. 

Gas  at  pot 324 

„     8  ft.  from  pet 2115 

„    1(5            „            -288 

„    24           230 

„   32           „           188 

„    40           187 

„   48           , 185 

„    66           182 

„    64            176 

„    72           „            172 

„   80           171 

.,88           169 

„    iPfi           108 

If  this  had  been  a  case  of  ordinary  cooling  the  temperatures 
would  have  decreased  much  faster,  but  it  was  evidently  a 
case  of  condensation  and  evolution  of  heat,  aiul  the  decrease 
of  temperature  does  not  directlj-  give  any  idea  of  the  work 
actually  done  by  such  pipes. 

At  Messrs.  Gaskell,  Deacon,  and  Co.'s  works,  we  have 
frequently  measured  with  great  care  the  amount  of  conden- 
sation taking  place  in  such  pipes. 

From  a  charge  of  16  cwt.  of  salt  containing  10  per  cent, 
of  water,  with  the  necessary  amount  of  sulphuric  acid  of 
132^  Tw.,  there  were  evolved — - 

IZln-'"'^,'   }"'"«"-"»"4?n^^"?    I  in  the  furnace. 
509-0  lb.  water  J  t  loo  lb.  water  > 

The  gas  from  the  pan  passed  through  a  length  of  360  feet 
of  earthenware  pipes  and  was  cooled  down  to  .lO"  C.  before 
entering  the  condenser.  The  acid  condensed  in  the  pipe 
was  collected,  weighed,  and  analysed,  and  amounted  to 
633  lb.,  containing  201-6  lb.  of  HCl  =  28°  Tw.  Thus  the 
cooling  of  the  gas  involved  the  dissipation  of  the  following 
amount  of  heat : — 

For  condensation  of  43r4  lb.  water:  4-J1-5  x  536  =  231,016 
to  28°  Tw.  acid    681,822 

Total  units 300,838* 

The  amount  of  work  left  to  be  done  by  the  condenser 
amounted  therefore  to  the  eoiulensation  of  501-1  lb.  HCl  and 
78  lb.  of  steam,  or  in  units  of  heat — 

For  condensation  of  78  lb.  steam 41.808 

501  lb.  HCl I92,.3S4 


234,192 


•  Or  approximately  2  units  per  square  foot  per  hour  per  degree 
difference  of  temperature  inside  arui  (iutsi<ie 
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From  these  figures  we  see  the  great  importance  of  previous 
cooling  of  the  gas,  the  cooUng  pipes  in  that  ease  having 
done  56  per  cent,  of  the  total  condensation,  as  measured  by 
the  heat  dissipated.  We  have  made  a  great  many  such 
measurements,  they  are  all  very  similar  and  they  clearly 
demonstrate  that  previous  cooling  in  the  case  of  a  gas 
containing  steam  is  of  great  assistance. 

Almost  identically  similar  results  as  those  found  by  direct 
measurement  can  be  calculated  by  means  of  the  table  of 
tensions  I  have  given,  if  we  know  the  composition  of  the 
gas  at  any  particular  stage. 

For  if  the  volume  ^\^  of  a  gaseous  mixture  of  hydro- 
chloric acid,  air,  and  steam  contaiuing  .r  volumes  of  steam 
be  cooled  down  to  a  certain  temperature,  then  steam  and 
hydrochloric  acid  will  condense  together  in  such  proportion 
that  for  every  6  volumes  of  steam  which  condense,  approxi- 
mately 1  volume  of  hydrochloric  acid  condenses  n-ith  that 
steam",  and  the  remaining  volume  V,  is  satuiated  with 
moisture,  and  will  contain  .r,  volumes  of  steam  such  that 


--'■-,  where  t  =  tension  as  given  in   the   table. 
7G0' 


amount  of  steam  condensed  would  therefore  he  Vorj  —  ViX,, 
and  the  amount  of  hydrochloric  acid  gas  condensed  would 
be  i  of  that  or  ^"■'^"  "  ^'^^\  and  these  two  amounts  account 
for  the  whole  diminution  of  the  volume,  so  that — 

i  (yo-ro  -  V,.ri)  =  Vo  -  Vj 
from  which  equatiou  we  find — 


_  y  /6-7j-o\ 
V6-7X,/ 


The  fraction  of  steam  which  was  not  condensed  would  be 
represented  by — 


or  bv- 


■Tl 


V»r„' 


V6-7X,/' 


and  the  fraction  of  steam  condensed  would  be  represented 
by— 

J"o  —  ^'l 

[1-1-16(5  a-,]a-o' 
and  .r,  is   always  =  ^7,,  i.e.,  the  tension  given  in  the   table 
divided  bv  the  barometric  pressure  at  the  time. 

An  example  wdl  make  the  application  of  the  formula 
clearer.  At  ilessrs.  Gaskell,  Deacon,  and  Co.'s  works  a 
chari'e  of  16  cwt.  of  salt  containing  8  per  cent,  of  moisture, 
or  143  lb.  of  w.ater,  was  treated  with  1,858  lb.  of  sulphuric 
acid  containing  4-2:i  lb.  of  water.  The  total  amount  of  water 
is  therefore  566  lb.  Of  this  amount  500  lb.  were  evolved  in 
the  pan  together  with  700  lb.  of  HCl.  If  no  air  were 
present,  and  the  gas  were  cooled  down  to  50'  C,  the 
amount  of  steam  condensed  during  cooUng  would  be  found 
thus.  The  relative  volumes  of  equal  weights  of  hydro- 
chloric acid  gas  and  steam  are  nearly  as  1:2  (jgTg^'-jg). 
or  by  bulk  on  700  HCl  there  would  be  2  x  500  of  steam. 
The  total  bulk  would  be  represented  by  1,700,  and  the  steam 
by  1,000,  consequently  .r^  =  .^^^  =  0'588. 

Then  the  table  gives  the  tension  at  50°  C.  as  50  mm., 
consequently  .ri  = -fj  =  0-066,  and  the  fraction  of  steam 
condensed  would  be — 


0-588  — 0-0fi6 


0-522 


0-522 


0-961 


[1  — l-iee  X  0-0(>(i]  u-oss        0-9-23  X  0-588        0-643 
so  that   96-1    per   cent,  of  the  steam  would   condense   in 
cooling  down  to  50°  C. 

lint  we  can  never  entirely  exclude  air  from  these  gases, 
and  the  more  air  there  is  present,  the  less  effective  previous 
cooling  becomes  as  an  aid  to  condensation.  If,  for  instance, 
the  gas  evolved  from  the  pan  had  been  mixed  with  the  gas 
from  the  furnace,  and  so  much  air  had  been  present  that 
only  150  grs.  of  HCl  would  be  found  on  1  cubic  foot  of  air, 
or  in  round  numbers  5  of  air  to  1  vol.  of  HCl,  the  gaseous 


mixture  would  have  had  the  following  composition  when 

leaving  the  furnace  : — 

HCl U-1 

H;0 15-1 

Air 70-8 

1000 
'/.'-,      — 

and  .I'j  of  our  formula  would  be  =  0  '9K.    We  should  there- 
fore have  when  cooled  to  50°  C. 
Percentage  of  steam  condensed — 

O-l^l-O-O^ =  61  per  cent. 

[1-  1-166  X  0-066]  0-151 

very  much  less  than  in  the  prerious  example. 

In  the  first  practical  example  I  gave  of  an  actual  measure- 
ment, the  amount  of  the  steam  condensed  on  cooling  to 
50°  C.  was  84-5  per  cent.,  a  result  standing  in  between  the 
two  examples  I  have  just  calculated.  In  that  case  the  com- 
position of  the  gas  was  actually — 

HCl 18-3 

H2O  27-0 

Air 64-7 

100-0 

From  which  composition  the  formula  above  calculates  a 
condensation  of  418  lb.  of  water,  whilst  431  were  actually 
condensed. 

Considering  the  examples  I  have  brought  to  your  notice 
so  far,  I  must  modify  the  words  of  Dr.  Angus  Smith,  and 
say  that  in  the  case  of  a  hydrochloric  acid  gas  containing 
much  steam  and  little  air,  previous  cooling  is  the  key  to  good 
condensation,  but  with  a  gas  containing  little  or  no  steam, 
preWous  cooling  has  not  the  importance  which  Dr.  Smith 
ascribed  to  this  operation  generally. 

Thus  far  I  have  dealt  with  the  effects  of  previous  cooling, 
and  ha\'e  shown  how,  by  means  of  the  table  of  tensions 
given,  these  effects  can  be  ascertained  by  calculation. 

There  has  been  controversy  as  to  whether  previous  cooling 
was  really  an  advantage.  I  have  already  quoted  Dr.  Angus 
Smith.  Opposed  to  his  views  are  those  of  M.  Schlosing, 
who  thinks  that  the  condensation  of  gases  is  more  perfect 
when  they  are  brought  into  contact  with  the  condensing 
.  liquids  while  still  hot.  Professor  Lunge,  on  the  other  hand, 
strongly  opposed  Schlosing,  and  supported  the  views  of 
Dr.  Smith.  I  think  that  if  each  of  the  authorities  had  stated 
exactly  the  conditions  of  the  gas  they  proposed  to  cool, 
their  opinions  would  not  be  found  to  differ  materially. 

I  now  pass  on  to  a  question  which  is  of  great  interest  to 
the  manufacturer.  It  is  the  question,  what  is  the  highest 
strength  of  acid  which  can  be  produced  from  a  gas  of  a 
given  composition,  under  given  circumstances  as  regards 
temperature,  &c. 

It  has  not  been  possible  to  answer  that  question  hitherto 
with  any  degree  of  certainty.  In  a  general  way  manufac- 
turers knew  what  they  had  to  do  if  they  wanted  strong 
hydrochloric  acid.  In  a  conversation  I  had  with  a  friend  on 
this  subject,  he  said :  It  is  surprising  how  much  less  water 
you  have  to  put  on  the  condenser  to  bring  acid  of  28°  Tw. 
up  to  30°  Tw.,  this  is  also  an  important  question. 

To  be  able  to  answer  such  questions  by  calculations,  we 
must  know  exactly  how  the  amount  of  hj-drochloric  acid 
which  1  grra.  or  1  lb.  of  water  can  absorb  varies  with  the 
temperature  and  with  the  partial  pressure  of  the  gas.  Such 
experiments  have  indeed  been  made  bj-  Messrs.  Koscoe  and 
Dittmar,  but  onlj-  under  circumstances  which  do  not  occur 
on  the  large  scale. 

They  made  a  series  of  experiments  at  freezing  point  with 
pure  hydrochloric  acid  in  order  to  ascertain  how  the 
absorption  differed  when  the  pressure  was  altered,  but  they 
did  not  repeat  these  experiments  at  any  other  temperature. 
Thev  also  determined  the  difference  in  the  amount  of 
HCl  which  1  grm.  of  water  could  absorb  at  ordinary 
barometric  pressures,  the  temperatures  varying  from  0°  to 
60°  C.  In  these  experiments  the  pressures  of  the  hydro- 
chloric acid  were  not,  however,  corrected  for  the  tension  of 
aqueous  vapour,  as  is  erroneously  stated  in  some  books,  and 
this  important  series  of  experiments  represents  therefore  not 
the  results  of  variation  of  temperature  only,  but  the  result 
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both  of  variation  of  temperature  and  considerable  variation 

of  purliul  pressure  of  tlie  livdrochlorio  aeitl  ^iis. 

Tlmt  sirii's  of  cxpcriiuints  wlikli  1  Imve  alluded  to  in  the 
first  purl  of  my  paper,  eoueeriiiii};  the  eonipositiou  of  acids 
of  constant  boiling  points,  may  also  he  considered  as  special 
cases  of  absorption,  at  varyin^j  tempcnitures  and  varying 
partial  pri'ssurcs  of  hydrochloiie  acid  pis. 

But  all  these  exi>erimenls,  so  to  say.  represent  extreme 
conditions,  such  as  do  not  occur  usually  in  the  works.  'Che 
conditions  ohtuinin;;  on  the  lar^e  scale  lie  between,  and  sonu'- 
times  outsiile.  the  various  conditions  under  which  Messrs. 
Koscoe  and  Ditlntar  matle  their  observations  and  performed 
their  vahnible  experiments.  The  cliief  reason  why  no  experi- 
ments have  been  made  under  conditions  similar  to  tluxse 
existing  in  works,  I  think,  is  tliis  :  those  contiitions  are  so 
ditficult  to  imitate  on  a  small  scale  as  to  entirely  place  such 
experinunts  out  of  cpiestion. 

i'nder  these  circumstances,  the  only  course  open  to  us 
is  to  attempt  to  lind  a  simple  empirical  formula  which 
expresses  the  anuiunt  of  IlCl  absorbed  by  1  grm.  of  water 
as  depending  upon  temperature  and  partial  jiressure  of  the 
hydrochloric  acid,  such  a  formula  as  wovild,  with  some 
degree  of  aecumcy,  reproduce  the  various  series  of  experi- 
mental residts  ascertained  by  Hoscoe  and  Dittnuu'. 

Such  a  formula,  which  would  calculate  ajijiroxiniately  all 
the  results  of  Koscoe  and  Dittmar,  would,  with  a  high  degree 
of  probability,  also  calculate  the  amounts  of  hydrochloric 
acid  absorbed  uiuler  conditions  interme<liate,  and  such  a 
formula,  if  simple  enough,  might  prove  very  useful  in 
practice. 

I  have,  after  many  attempts,  decided  on  the  following 
simple  fornuda  as  best  adapted  for  practical  purposes  : — 

C  =   [0-3040  -  0-OOlG  t]  pDii". 

In  this  formula  C  represents  the  grms.  or  lb.  of  hydro- 
chloric acid  which  1  grm.  or  1  lb.  of  water  will  absorb  when 
the  absorbing  liquid  has  the  temperature  /,  and  is  in  presence 
of  hydrochloric  acid  gas  of  partial  pressure,  P  expressed  in 
millimetres  of  mercury. 

For  convenience  of  calculations,  I  have  constructed  the 
followiug  Table  HI.  of  the  values  of  [0-3040  —  00016  t]. 


Table  III.- 


-VxLUES  OP  0-3040  -  0-0016  t  ^ 

DIFFKRENT    TEMPERATURES. 


C    FOK 


t. 

C. 

t. 

C. 

t. 

c. 

- 

0 

0-301 

40 

0-240 

80 

0-176 

s 

0-290 

45 

0-232 

85 

0-108 

10 

0-283 

50 

0-2-24 

!10 

0-100 

15 

0-280 

55 

0-210 

95 

0-152 

20 

0-272 

00 

0-208 

100 

0-144 

25 

0-2Gt 

05 

0-200 

103 

0-130 

SO 

0-236 

70 

0-192 

110 

0-128 

35 

0-248 

75 

0-l»4 

I  also  append  Table  IV.,  giving  the  values  of  I'  '''^"'  for 
gases  under  atmospheric  pressure,  and  containing  various 
amounts  of  hydrochloric  acid. 

Table  I\'. — Values  of  P'"^  if  the  Barometer  stands 

AT    760  Mm.    ANT)   THE   GaS    CONTAINS   PER  CeNT  OF  HCI. 


Per  Cent. 

pO-15 

Per  Cent. 

P0*15 

Per  (3ent. 

po-is 

S 

1-720 

•to 

2-a.'>7 

75 

2-590 

10 

1-915 

45 

2-400 

80 

2-615 

15 

2-0S5 

50 

2-433 

85 

2-039 

20 

2-121 

55 

2-473 

90 

2-062 

"i 

2-197 

CO 

2-505 

95 

2-6S4 

30 

2-267 

65 

2-535 

lOO 

2-705 

36 

2311 

70 

2-564 

By  moans  of  these  two  tables  it  is  easy  to  ealeulale,  for 
any  condition  as  to  tcmperatiMc  and  pressuri-,  the  anuiunt 
of  hydrochloric  acid  which  1  gnu.  of  water  will  absorb,  and 
when  that  is  known,  we  tind  by  Table  1.  the  cori-esponding 
strength  of  the  acid  in  per  cent,  or  degrees  Tw. 

An  example  will  nuike  the  use  of  these  tables  clearer. 

(I.)  Given  pure  hydrochloric  acid  gas  at  freezing  point, 
how  nmch  hydrochloric  acid  will  water  absorb  at  ordinary 
banunetrie  pressure  ? 

From  Table  III.  we  lind  C  for  0°  to  bo  0- 304,  this  we 
multiply  by  the  value  of  1'"'^  for  hydrochlorli-  acid  of  100 
per  cent,  in  Table  1\'.  =  2-/0."),  the  result  is  0-Si2  grm.  of 
HCI  absorbcil  by  1  grm.  of  water,  or  0-82-2  lb.  of  HCI 
absorbed  by  1  lb.  of  water. 

(2.)  A  gas  containing  25  per  cent.  HCI  is  in  contact  with 
a  liquid  hydrochloric  acid  at  a  temperature  of  50^  C, 
and  ordinary  barometric  pressure,  what  strength  will  that 
liquid  aciil  ultimately  become,  the  tcmpcratm-c  being  kept 
constant  y 

We  hiid  in  Table  III.  the  value  for  temperature  50"  = 
0-224,  aiul  in  Table  IV.  the  value  for  25  per  cent.  HCI  = 
2-197;  midtiply  these  two,  and  the  result,  0-492,  gives 
the  amount  of  HCI  absorbed  by  unit  weight  of  water. 
Consulting  Table  I.,  we  tind  that  0-492  corresponds  to 
nearly  33  per  cent.  HCI  or  to  33"  Tw. 

In  this  way,  a  simple  multiplication  will  give  the  desired 
result.  For  iuternieiliati-  pressures  and  temperatures,  the 
formula  itself  must  be  employed  ;  it  is  readily  ajiplicable 
with  the  use  of  logarithms.  It  may  be  useful  to  give  one 
example  nu)re. 

(3.)  What  will  be  the  sti-ength  of  acid  depositing  from 
a  gas  of  the  following  composition  : — 

HCI 43-3 

H^O 50 

Air 51-7 

Temperature i^°  C. 

Barometer 735  imu. 

In  order  to  find  the  value  of  the  partial  pressure  of  the 
hydrochloric  acid,  we  multiply  735  by  43-3  and  divide  by 
100,  the  result,  318-25,  is  the  partial  pressure  in  millimetres 
of  mercury  of  the  hydrochloric  acid  gas.  We  must  now 
find  the  value  of  318-25"'^.  In  an  ordinary  logarithm 
table  we  find  log.  318-2  =  2-50270,  and  nudtiplying  by 
0-15  we  obtain  0-37540.  The  number  to  this  latter 
logarithm  is  2-373. 

We  now  tind  the  value  of  0-3040  -  0-0016  x  43°  to  be 
0-3040  -  0-0G88  =  0-2352. 

Muhiplying  0-2352  by  2-373  =  0-558  is  the  desired 
amount  of  HCI  which  will  be  condensed  with  unit  weight 
of  water.  Consulting  Table  I.  we  find  the  corresponding 
strength  to  be  between  35°  and  36°  Tw. 

I  have  chosen  this  example  to  show  the  mode  of  applying 
the  formula.  I  will  not  go  into  further  calculations,  but 
simply  slate  that  a  gas  containing  20-5  percent.  HCI  gave  at 
a  temperature  of  122°  F.  actually  a  liquid  acid  of  32°  Tw., 
while  the  calculation  would  demand  32-9°  Tw.  (other 
exampU's  follow  below). 

I  have,  in  most  cases  to  which  I  have  applied  the  formula, 
found  it  to  answer  within  one  degree  on  Twaddel's  hydro- 
meter. The  greatest  eiTor  I  have  found  was  in  calculating 
an  extreme  case,  viz.,  one  of  Koscoe  and  Dittmar's  experi- 
ments at  0°  and  0-05  m.  mercurial  pressure,  where  the  error 
is  2°  Tw. 

So  far  then  we  are  enabled,  by  means  of  the  four  tables  I 
have  supplied,  to  calculate  the  alterations  which  may  happen 
during  the  cooling  of  the  gas,  the  evolution  of  heat,  the 
amount  of  eoiulensation,  and  the  strength  of  the  acid  formed 
at  any  temperature,  and  it  only  remains  now  to  show-  the 
application  of  the  formula  to  the  condensing  apparatus  in 
ordinary  use  in  this  country,  viz.,  the  coke  tower.  These 
towers  are  usually  built  of  stone,  and  the  tir.st  dirticulty 
we  have  to  meet  is  the  question  how  nmch  heat  does  stone- 
work dissipate,  for  clearly  the  work  which  a  condenser  can 
do  depends  upon  that,  since  the  condensation  means  simply 
abstraction  of  heat. 

In  liox's  treatise  on  heat  we  tind  that  for  1°  difference  of 
temperature  a  stone  wall  6  inches  thick,  40  feet  high,  will 
dissipate  per  square  foot  0-261  units  of  heat   (British)  per 
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hour.  From  Ferrini's  technology  of  heat  I  calculate  for 
similar  conditions  a  very  similar  figure.  But  these  figures 
are  of  no  use,  and  in  order  to  realise  the  work  done  by  a 
stone  condenser  v,e  must  in  the  first  case  appeal  to  experi- 
ment. 

A  condenser  40  feet  high,  8  feet  x  8  feet,  has  a  vertical 
surface  of  1,280  square  feet.  Into  such  a  condenser  there 
passed  at  Messrs.  G.  D.  and  Co.'s  works  in  two  hours  840  lb. 
HCl  and  216  lb.  of  ste.am.  The  gas  was  mixed  with  air, 
the  air  leaving  the  condenser  being  3  cubic  feet  per  second  = 
1,720  lb. 

The  gas  entered  at  a  temperature  of  73°  C.  and  left  at 
60°  C. 

The  condenser  was  fed  with  2,520  lb.  water  in  two  hours, 
flowing  in  at  a  temperature  of  15^  C,  and  leaving  as  acid  of 
25^  Tw.  (measured  cold)  at  a  temperature  of  80^  C. 

From  these  data  we  have — 

(1.)  Units  of  heat  entering  condenser : — 

Air  1,720  11).  at  73°  C,  specific  heat  0-23 28,878 

HCl  840  lb.  „  „  o-lS 11,037 

Steam2161b.       „  „  0-4S 7,560 

Total 47,475 

(2.)  ITnits  of  heat  carried  away  b.y  gas  leaving  condenser : — 

1,720  lb.  air  at  60°  specific  0-23 21,958 

Saturated  with  steam  =  260  lb.  at  60°  x  0'48 7,488 

+  latent  heat  of  44  lb.  steam 23,584 

Total 53,020 

(3.)  Units  of  beat  generated  wtbin  condenser  by  condensation 
of  HCl  to  25°  Tw.  pro  1  !b.  wat«r  141  "6  units,  or  for— 

2,520  -  44  =  2.176  lb.  water 350,601 

(4.)  Units  of  he.1t  carried  away  by  hot  acid  flowing  out  at  80°  C. 
the  water  eutering  at  15° — 

2,476  X  65  X   -93  =  149,674 

If  from  the  amount  of  heat  generated  we  subtract  that 
carried  away  b}-  the  hot  acid,  and  that  which  the  gas  takes 
away  more  than  it  brings,  we  find  that  the  condenser  walls 
must  have  dissipated  the  remainder,  \\z.,  195,282,  or,  per 
hour,  97,641,  per  square  foot  per  hour  =  7G'3  units. 

Taking  the  internal  temperature  of  the  condenser  as  that 
of  the  hquid  within,  and  the  outside  temperature  as  15^, 
we  have  as  a  result  that  one  square  foot  of  stone  work 
dissipates  1"  15  units  per  degree  per  hour.  This  result  is 
nearly  four  times  as  large  as  that  given  by  Box. 

What  we  learn  from  this  example  taken  from  actual 
practice  is,  that  for  successful  condensation  it  is  necessary 
to  pronde  ample  cooling  surface  in  that  part  of  the  apparatus 
in  which  the  gas  comes  in  contact  with  the  condensing 
liquid,  since  it  is  the  act  of  absorption  which  generates  the 
great  amount  of  heat. 

The  condenser  in  question  only  yielded  acid  of  25°  Tw. 
If  it  were  required  to  make  under  the  same  conditions  acid 
of  30°  Tw.,  we  should  have  to  use  considerably  less  water. 

In  order  to  find  how  much  water  would  have  to  be  used, 
we  must  know  at  what  temperature  the  acid  may  flow  out 
at  the  bottom  in  order  to  come  out  at  least  as  30°  Tw.  acid. 
This  calculation  is  not  ditficult  by  means  of  the  tables  I  have 
given. 

From  Table  I.  we  find  that  pro  lb.  of  water  0-428  lb.  of 
HCl  are  condensed  to  form  30'  Tw.  acid. 

The  gas  entering  the  condenser  contained  in  round 
numbers  20  per  cent,  by  volume  of  hydrochloric  acid,  and 
Table  IV.  gives  for  this  amount  the  value  of  the  pressure 
coefficient  as  2*124. 

Dividing  0-428  by  2-124  we  obtain  0-201  as  the  value  of 
the  temperature  coefficient  to  which  corresponds  in  Table  III. 
a  temperature  of  65  degrees.  Consequently,  with  gas  of 
this  description  30°  Tw.  acid  can  only  be  obtained  if  the 
temperature  of  the  liquid  acid  does  not  exceed  65°  C,  or 
the  temperature  of  the  condenser  itself  must  not  exceed  65°. 
Disregarding  the  small  difference  of  heat  omng  to  alterations 


in  the  temperature  of  the  gas,  we  can  say  that  the  heat 
dispersed  by  the  condenser,  and  that  carried  away  by  the 
liquid  acid,  must  be  equal  to  that  generated  by  the  con- 
densation. 

B}'  Table  I.  the  heat  generated  per  lb.  of  water  used  for  30°  Tav. 
acidisl75-6  units.  That  carried  away  is  65x0-93—15  = 
45-4,  consequently  the  condenser  has  to  dissipate  for  every 
lb.  of  water  175-6-  45-4  =  130  units. 

Taking  the  figure  1- 15  per  degree  per  hour  per  square 
foot,  and  the  temperatm-e  difference  as  65  —  15  =  40°,  the 
condenser  will  dissipate   117,760  units  in  two  hours.     Thus 

we  find  that  we  may  use  -j|,^  =  906  lb.  of  water. 

These  will  condense  387 "7  lb.  of  HCl,  and  the  rest  of 
453  lb.  would  escape,  and  would  require  a  post  condenser 
to  deal  with  it. 

That  brings  me  to  the  last  example  I  wish  to  cite.  Two 
condensers,  such  as  described,  readily  give  acid  of  30°  Tw. 
from  the  gas  of  two  saltcake  furnaces. 

The  amount  of  HCl  entering  in  two  hours  is  520  lb.  The 
gas  contiiins  on  an  average  only  from  10  to  15  per  cent. 
HCl.  It  is  conveyed  through  the  two  towers  in  succession, 
the  weak  acid  of  the  second  condenser  being  pumped  on 
the  first  condenser. 

The  gas  passes  into  the  first  condenser  at  77°  C,  leaves 
at  38°  C.,  and  leaves  the  second  condenser  at  32°  C. 

The  second  tower  is  fed  with  1,215  lb.  water  at  15°  C, 
which  flows  out  at  48°  as  10° — 12"  Tw.  acid,  but  cools  to 
26°  C.  before  entering  the  first  condenser,  from  which  it 
flows  as  30°  Tw.  acid  at  49°  C. 

These  figures  are  from  actual  observations.  It  is  easily 
calculated  that  two  such  condensers  are  capable  of  doing 
that  work.  As  already  explained  we  find  for  a  gas  of 
10  per  cent.  HCl  the  temperature  at  which  30°  Tw.  acid 
can  be  formed.  We  divide  0-428,  the  amount  of  HCl  to 
be  condensed  with  1  lb.  of  water  by  the  pressure  coefficient 
corresponding  to  10  per  cent,  gas,  which  is  1-915,  the 
result,  0-223,  gives  the  temperature  coefficient  to  which 
corresponds  in  Table  III.  a  temperature  of  50°  C,  which 
closely  corresponds  with  the  obsen-ed  temperature. 

The  temperature  of  the  first  condenser  being  50°  C,  the 
outer  temperature  being  12°,  it  will  dissipate  111,872  units 
of  heat  in  two  hours.  The  acid  carries  away  22  x  0*93  x 
1,215  =  24,860,  so  that  we  may  generate  within  the  condenser 
111,872  +  24,860  =  136,732  units.  If  we  divide  this  figure 
by  the  amount  of  water,  1,215,  we  obtain  112-5  units  of 
heat  as  possible  to  be  generated  in  the  first  condenser  per 
lb.  of  water  flowing  through  it.  Consulting  Table  I.  we  find 
that  30°  Tw.  acid  would  generate  175-6,  deducting  the 
112-5  possible  to  be  generated  in  this  condenser,  we  obtain 
63  - 1  units,  which  must  be  generated  in  the  second  con- 
denser, and  this  corresponds  by  Table  I.  to  12°  Tw.  acid. 

We  see,  therefore,  that  calculations  made  by  these  tables 
closely  agree  with  actual  work. 

It  must,  however,  be  understood  that  the  figure  1-15 
cannot  be  considered  applicable  to  all  condensers  as 
expressing  the  units  of  heat  dispersed  per  square  foot  per 
hour  per  degree  difference  of  temperature.  I  have  reason 
to  believe  that  condensers  free  on  all  sides  will  disperse  a 
great  deal  more  heat ;  the  condensers  here  spoken  of  are 
not  free  on  all  sides. 

It  must  also  not  he  forgotten  that  with  a  very  dilute 
gas,  the  sensible  heat  of  the  gas  may  be  greater  in  amount 
than  that  evolved  during  the  act  of  condensation.  It  will, 
therefore,  be  impossible  to  lay  down  any  rule  as  to  the 
desirability  of  previous  cooling,  the  usefulness  of  which 
depends  entirely  on  the  constitution  of  the  gas. 

It  is  also  a  commercial  question,  viz.,  whether  it  is  cheaper 
to  disperse  the  heat  by  means  of  glass  or  clay  pipes,  or 
by  means  of  large  and  well  constructed  coke  condensers. 
The  continental  system  of  great  numbers  of  Woulf's  bottles 
offers  the  advantage  of  large  and  effective  cooling  surface 
for  the  absorbing  liquid.  On  the  other  hand  the  coke  tower 
is  comparatively  free  from  nuisance. 

I  will  now  shortly  refer  to  another  part  of  the  subject, 
viz.,  the  amount  of  HCl  which  an  inert  gas  will  carry  away 
if  it  passes  through  liquid  acid  of  a  given  strength.  This  is 
important  sometimes.     The  maximum  amoimt  of  HCl  which 
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a  gas  will  cany  away  from  an  acid  of  given  strength  can  be 
ascertained  by  means  of  the  fornuilii — 

C  =  [0:R)40-  00016<]  Po>5 
If  the  Cijiiation  is  solved  with  respect  to  P,  we  obtain — 
015    

1'     =       ./ « 

W   0-3010  -  0-0016  t 

The  eqiiution  can  easilv  be  stilve*!  b_v  lofjarithniie  calcula- 
tion.    1'  is  then  the  partial  pressure  of  the  liydroehloric  acid 

into  the  inert  giis,  and  .. -    will  give  thcTolume  per  cent,  of 

HCl  curried  away  by  the  inert  j;as.  This  ludblcui  is  at 
present  mure  interesting  to  Her  Majesty's  inspectors  of 
alkali  works  than  to  tlie  manufacturer.  I  will  only  say  that 
if  air  were  jiasscd  in  tine  buhbles  through  a  deep  eolumu  of 
liquid  Iiy(lrochU<ric  acid  of  12  Tw.,  it  would  just  carry  awa)' 
0*20  grains  of  hydrochloric  acid  gas  per  cubic  foot  of  air. 

I  have  now  shown  how  by  means  of  Uoscoe  and  Dittmar's, 
Hammerl's  and  ilerthclot's  researches  many  problems  con- 
nected with  the  cooling  and  condensation  of  gases  containing 
hydn>chlorie  acid  can  be  solved  arithmetically. 

The  key  to  good  condensation  is  not  only  to  be  found 
in  the  previous  cooling  of  the  gas,  but  also  in  the  cooling  of 
the  absorbing  liquid. 

Discussion. 

After  a  vote  of  thanks  on  the  motion  of  Mr.  A.  Norman 
Tate,  seconded  by  Dr.  .1.  Campbell  lirown,  the  discussion 
was  adjourned  until  the  January  meeting. 

Dr.  HiRTKK,  in  replying  to  the  vote  of  thanks,  said 
that  the  subject  was  a  very  difficult  one,  and  one  which 
nobody  hail  attein])te<l  to  deal  with.  He  could  not  find  in 
literature  any  attempt  to  make  such  a  calculation,  yet  it  was  j 
a  subject  which  frequently  occurred  in  works.  Hydrochloric 
aciil  was  no  longer  the  valueless  substance  it  was  considered 
40  years  ago,  and  they  had  to  be  more  careful  with  it  every 
day ;  and  it  was  impoi-tant  to  obtain  it  of  as  high  concentration 
as  possible.  It  was  therefore  necessary  that  they  should 
thoroughly  understand  the  working  of  the  apparatus  which 
dealt  with  that  gas. 

It  was  considered  that  time  and  surface  of  coke  were  the 
great  factors  in  the  condensation  of  hydrochloric  acid ;  the 
examples  and  calculations  would  show  them  that  a  most 
important  factor  was  the  heat  which  was  generated  by  the 
absorption  of  the  gas  in  water.  The  paper  attemiited  to 
show  the  part  which  previous  cooling  in  pipes,  and  tlie  part 
which  the  walls  of  the  condenser  played  in  dispersing  the 
heat  of  condensation. 

If  the  tables  and  calculations  were  not  quite  perfect,  they 
were  the  best  substitute  he  could  give  them  for  a  really 
accurate  scientific  theory.  The  tables  were  constructed  so 
as  to  save  all  labour  and  all  mathematical  understanding. 
Those  acquainted  with  mathematics  could  of  course  translate 
the  formula;  into  figures,  but  he  found  that  to  many  chemists 
such  formula;  were  inaccessible.  The  sooner,  however,  his 
tables  were  replaced  by  more  accurate  ones,  the  better.  But 
some  one  must  make  a  beginning,  and  he  hoped  that  this 
beginning  was  worthy  of  a  place  in  the  Journal  of  the 
Society. 


(Z^itiiarp. 


•\/-\/\^\tyy\j\ 


DR.  (jUESNEVILLE. 

We  arc  indebted  to  the  Chemist  and  Vruffi/ist  for  the 
following  particulars  of  the  career  of  the  late  Dr.  (^"esncville. 
Editor  of  the  iloniteur  Scientifique  : — 

Dr.  Quksnevhxk  (Gvstavk-Augustin'),  born  in  I'aris  on 
January  1,  1810,  died  in  the  same  city  on  November  II, 
1889.  A  favourite  pu[iil  of  Vauqnclin  and  C'hevreul,  he 
at  first  studied  medicine,  and  took  the  degree  of  doctor  in 
1834,  but  soon  returned  to  chemistry,  his  father's  profession, 
and  succeeded  to  Vauqiulin  in  his  chemical  nninnfaclory, 
at  a  time  when  chemistry  ai]il  pharmacy  were   terms  almost 


synonymous.  His  contributions  to  science  generally  con- 
sisted of  short  and  practical  notes,  among  which  may 
be  noted  those  on  the  analytical  separation  of  iron  and 
manganese ;  pivparation  of  binoxide  of  barium,  of  pure 
oxide  of  cobalt,  of  volatile  chlorides,  and  of  oxide  of 
uranium  without  aniuiouia  carbonate  ;  combinations  of 
chromic  acid  and  silica;  bisnnith  in  large  crystals;  and 
medical  uses  of  oxygeruited  water.  Hut  the  principal  work 
of  Dr.  tiuesneville  was  his  publication  of  the  Miniilnir 
Scifntijiqiit\  an  important  nuuithly  especially  <levoted  to 
chemistry,  theoretical  and  applied.  The  periodical,  whose 
editor,  publisher,  aiul  manager  he  was  at  the  same  time,  first 
appeared  in  IS4()  inidiT  the  name  of  Uvvnc  Scietitijlque, 
and  in  1H.J7  changed  its  name  to  the  present  one.  About 
a  fortnight  before  his  death  he  gatiiercd  tngetiier  all  Ills 
co-labourers  in  a  banquet  to  eelebrati'  tlic  Mnnitfiir.s  half- 
centenary,  and  there  announced  that  it  was  his  intention 
to  cease  publishing  the  paper  with  the  current  year.  Fecliug 
unequal  to  further  efforts,  anil  unwilling  to  see  the  work  of 
his  life  pass  into  strange  hands,  hi;  preferred  to  stop  while 
he  still  had  it  within  his  power.  Consequently  the  Novem- 
ber number  of  the  i)aper  was  headed  with  a  notice  advising 
the  readers  that  the  December  issue  would  be  the  last 
published,  and  re(|iU'Sting  sub.scribers  not  to  send  money 
for  further  subscriptions.  Dr.  Qucsueville  had  the  reputa- 
tion of  being  very  inilci»endcnt  and  a  little  peculiar — an 
appreciation  apparently  borne  out  by  his  determination  to 
sacrifice  to  an  idea  the  goodwill,  no  doubt  valuable,  of  a 
long  established  publication. 

It  was  only  at  the  last  meeting  of  the  Coinicil  of  the  Society 
of  Chemical  Industry  that  it  was  un;inimously  resolved 
to  acknowledge  b^-  an  appropriate  letter  the  Council's  sense 
of  the  services  rendered  to  Chemical  Industry  by  the 
venerable  Editor  of  the  Moniteur  Scientifique. 


Soiirnal  anti  ^attnt*  iliteiature. 

I.-GENEEAL  PLANT,  APPARATUS,  AND 
MACHINEEY. 

PATENTS. 
Improvements  in  Dryers  of  Pulpy  Moist  Substances.     A. 

Biittncr  and  C.  Meyer,  Uerdingen,  Germany.     Eiig.  Pat. 

13,.S69,  September  17,  1888.  Hd. 
This  apparatus  is  intended  for  the  dessication  of  semi-fluid 
or  pulpy  substances,  in  three  stages.  The  semi-Huid  is  first 
led  through  circuitous  channels  in  the  flue  of  a  furnace, 
across  the  upper  parts  of  which  the  hot  gases  arc  passing, 
and  after  partial  drying  and  condensation  therein,  they 
reach  an  open  trough  provided  with  a  longitudinal  worm 
for  mixing  and  transporting.  At  this  second  stage  dry 
materials  may  be  added,  and,  after  mixing,  the  whole  mass 
is  delivered  to  the  third  part  of  the  ;ipparatus.  This  con- 
sists of  a  longitudinal  metallic  chamber,  heated  from  below, 
in  which  two  horizontal  rotary  beaters  are  placed  side  by  side, 
and  which  throw  the  particles  about.  A  strong  current  of 
air  carries  the  dried  powdery  stuff  towards  the  far  end  of 
the  chamber,  where  it  falls  into  a  conveyor,  which  takes  it 
away.  All  particles  still  containing  moisture  drop  down 
between  the  beaters  into  the  trough  of  a  longitudinal  worm 
placed  along  the  bottom  of  the  casing,  and  are  conveyed 
hack  to  the  iidet  end.  There  they  are  taken  hold  of  ;igain 
by  the  beaters,  and  the  operation  is  repeated  until  such 
time  as  they  are  sutlicieutly  dried  to  be  carried  away  by 
the  cuiTeut  of  air. — B. 


•  Any  of  these  specifications  may  be  obtained  by  post,  by 
remittinK  the  cost  price,  pfus  postage,  to  Mr.  H.  Reader  Lack. 
Comptroller  of  the  Patent  Olficc,  Southampton  Builciin;;s,  Chancery 
Lane,  London,  W.C.  The  amount  of  postat^e  may  be  calculated  as 
follows : — 

If  the  price  does  not  exceed  Hd id. 

Above  8d.,&nd  not  exceeding  Is.  Hd Id. 

„      Is.Gd 2s.  id lid. 

..      is.  ill ,         -is.  id 2i. 
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Improvements  in  and  connected  with  Thermometers.  E. 
Free,  Manningtree,  aud  H.  J.  Pierce,  London.  Eng.  Pat. 
14,683,  October  12,  1888.     8d. 

Thk  improvements  are  connected  with  thermometers,  whereby 
they  may  be  adjusted  to  any  desired  degree  of  heat,  and 
caused  to  sound  a  bell,  or  otherwise  give  warning,  when  a 
certain  temperature,  pre%'iously  determined,  has  been  reached. 
The  invention  is  specially  intended  for  use  in  the  drying  of 
malt  or  otlier  produce  where  it  is  desired  to  keep  the  heat 
within  certain  limits.  Two  mercurj-  tubes  are  connected 
with  electric  bells,  one  tube  and  bell  being  intended  to 
indicate  a  low  temperature,  and  the  other  a  high  one.  In 
the  former  case,  so  long  as  a  rod  is  in  contact  with  the 
mercury,  tlie  circuit  of  a  relay  battery  is  closed ;  but  when 
it  is  broken  by  the  sinking  of  the  mercury  from  the  rod, 
owing  to  a  decrease  of  temperature,  an  armature  drops  and 
brings  into  operation  another  battery,  which  causes  the  bell 
to  rmg  until  the  temperature  is  raised  to  the  required 
degi'ee,  and  the  relay  is  again  brought  into  action.  If  the 
temperature  rise  too  high,  the  rod  in  the  other  tube  is 
brought  into  contact  with  the  mercury,  and  then  closing  the 
circuit,  causes  the  other  bell  to  ring  until  the  temperature 
is  reduced  to  the  desired  degi'ee.  The  contact  rods  can  be 
adjusted  to  any  degree  of  heat. — E.  S. 


Improvements  in  Apparatus  for  Evaporating,  Uistilling, 
Jiejining,  or  Concentrating  Liquids.  T.  Gaunt,  New 
York,  and  E.H.  Clapp,  Boston.  U.S.A.  Eng.  Pat.  16,535, 
Xovember  14,  1888.     Is.  Id. 

This  invention  relates  to  improvements  in  apparatus  for 
evaporating  liquids  or  for  concentrating  solutions,  such  as 
sugar,  soda,  aud  others.  The  improvements  embrace  the  use 
of  corrugated  heated  surfaces  arranged  vertically,  over 
which  the  licpiid  to  be  evaporated  is  allowed  to  trickle  or 
flow  in  a  thin  stream.  The  surfaces  may  be  constructed  of 
pipes  arranged  horizontally  one  above  the  other,  and  con- 
nected through  their  ends  for  the  circulation  witliin  them  of 
the  heating  medium,  such  as  steam.  The  evaporating 
surfaces  are  placed  within  a  casingwhich  forms  the  receptacle 
for  the  vapour  produced,  whilst  in  the  lower  jiart  the 
concentrated  liquor  may  collect  and  be  subjected  to  further 
heat  applied  to  the  bottom  of  the  case.  Several  such 
evaporators  ma_v  be  combined  for  "  multiple  effect,"  and  the 
Tapour  disengaged  from  the  liquid  in  oue  evaporator  maj- 
be  used  for  heating  the  pipes  of  the  next.  The  partly  con- 
centrated liquid  may  reach  the  next  evaporator  by  gravitation, 
if  the  situation  permit  of  such  an  arrangement,  or  the 
evaporators  may  be  placed  all  on  the  same  level  and  the 
liquid  pumped  or  lifted  from  one  to  the  other.  The  specifica- 
tion incliules  regulators  for  the  supply  and  distribution  of 
the  liquid,  separators  for  depriving  the  evolved  vapour  of 
moisture,  and  various  modifications  in  the  details  aud 
arrangements  of  the  apparatus.  The  patent  embraces  eight 
claims,  and  is  illustrated  by  seven  sheets  of  drawings. — B. 


Improvements  in  Filters.     II.  Koeske,  Philadelphia,  U.S..\. 
Eng.  Pat.  7203,  April  30,  1889.     8d. 

The  filter,  which  is  preferably  of  a  cylindrical  shape,  has  an 
outer  and  an  inner  chamber,  each  divided  into  compartmeuts 
whicli  communicate  with  each  other  by  means  of  adjustable 
valves.  Both  chambers  are  partly  filled  with  filtering 
material,  that  in  the  outer  one  being  preferably  gravel,  sand, 
&c.,  and  that  in  the  inner  chamber  preferably  coke  in  a 
granulated  or  crushed  state.  The  liquid  flows  into  the  outer 
chamber  through  pipes  provided  with  valves,  and  thence  into 
the  inner  chamber,  aud  through  a  connecting  pipe  into  a 
central  stand  pipe  which  serves  as  the  exit  for  the  filtered 
fluid.  In  the  outer  chamber,  and  surrounded  by  the  filtering 
material,  are  placed  flushing  and  cleansing  flues,  preferably 
of  a  triangular  form  in  cross  section,  and  having  their  bases 
perforated.  Pipes  are  also  provided  by  which  steam  or  hot 
water  can  be  admitted  into  the  inner  chamber  if  required. 

— E.  S. 


Improvements  iti  Filtering  Apparatus.  0.  B.  Davis,  Chicago, 
and  E.  H.  Riddell,  Cincinnati,  U.S.A.  Eng.  Pat.  9651, 
June  11,  1889.      Is.  3d. 

The  improvements  consist  in  filtering  apparatus  adapted  to 
the  filtration  of  large  quantities  of  water  by  passing  the 
same  under  pressure  through  a  bed  of  suitable  filtering 
material  contained  in  a  closed  tank,  the  object  being  to 
provide  means  for  thoroughly  washing  the  filter-bed  without 
removing  it  from  the  tank,  and  with  a  minimum  expenditure 
of  time  and  water.  For  the  mode  by  which  this  is  effected, 
the  specification,  and  the  six  sheets  of  drawings  which 
accompany  it,  must  be  consulted.     There  are  15  claims. 

— E.  S. 


Improvements  in  Filters.  A.  J.  Boult,  London.  From 
P.  Varin,  Bar-le-Duc,  France.  Eng.  Pat.  9975,  June  18, 
1889.     6d. 

The  filter  consists  essentially  of  a  series  of  thin,  juxtaposed 
metallic  plates,  the  metal  varying  according  to  the  nature  of 
the  liquid  to  be  filtered.  The  plates  are  gi'ooved  in  such  a 
manner  that  chambers  are  formed  both  for  the  unfiltered, 
and  filtered  or  clear  liquid.  Between  every  two  plates  is 
placed  a  sheet  of  filtering  paper.  The  liquid  to  be  filtered 
is  introduced  into  one  of  the  chambers,  and  fills  the  horizontal 
slots,  but  cannot  enter  into  those  of  the  other  chamber,  or 
that  for  the  clear  or  filtered  liquid,  without  first  Tias.sing 
through  the  filtering  medium.  The  plates  are  pressed 
together  by  suitable  mechanism  so  that  the  whole  is  water- 
tight. The  air  contained  in  the  chambers  is  driven  out  by 
the  liquid  itself;  this  is  specially  necessary  in  filtering 
liquids  containing  carbonic  acid.  The  state  of  the  process 
can  be  observed  through  indicator  glasses.  The  plates 
and  filtering  papers  can  be  cleaned  by  introducing  clean 
w^ater  and  reversing  the  flow  of  the  current.  The  filter  is 
mounted  preferably  on  a  three-wheeled  carriage  provided 
with  two  uprights  into  which  the  trunnions  of  the  filter  are 
placed,  and  can  then  be  readily  tilted  if  desired. — E.  S. 


Improvements  in  Apparatus  for  Use  in  Decomposing 
Chemical  Compounds  aud  Metallic  Salts,  and  for 
Desulphurising  Ores.  H.  H.  Lake,  London.  From 
O.  B.  Peck,  Chicago,  U.S.A.  Eng.  Pat.  10,288,  June  24, 
1889.     %d. 

The  inventor's  idea  is  to  mechanically  separate  the  con- 
stituents of  chemical  compounds,  such  as  metallic  salts, 
sulphur  ores,  &c.,  by  subjecting  them  in  the  molten  state 
to  centrifugal  action.  The  vessel  which  he  proposes  to  use 
for  the  purpose  is  by  preference  made  in  shape  of  a 
truncated  cone,  secured  to  the  upper  end  of  a  vertical 
revolving  shaft,  and  has  a  central  opening  at  the  top. 
Through  this  opening  the  molten  material  is  poured  in  a 
thin  central  stream,  whilst  the  lighter  material  of  the  com- 
pound subjected  to  centrifugal  action  rises  and  escapes 
all  around  the  edge  of  the  opening,  and  is  caugiit  in  a 
surrounding  casing.  The  heavier  material  remaining 
within  and  filling  the  cone  after  a  certain  time,  can  be 
removed  by  taking  the  cone  to  pieces,  for  which  provision 
is  made.  The  specification  is  illustrated  by  several  drawings, 
and  there  are  13  claims  relating  to  various  arrangements 
and  details  of  construction. — B. 


Improvements  in  Pouring-in  Funnels.     W.  Blakely,  West 
Bournemouth.     Eug.  Pat.  12,290,  August  2,  1889.     6d. 

The  improvements  are  connected  with  funnels  used  in 
pouring  oils  or  other  liquids  into  jars  or  other  receptacles. 
The  improvements  and  claims  are: — (1.)  Fixing  in  any 
suitable  manner  on  the  inner  surface  of  the  funnel  a  series 
of  downwardly  projecting  lips  to  prevent  the  splashing  of 
the  liquid  when  pouring  in.  (2.)  Corrugating  or  fluting 
the  spout  of  the  funnel,  or  passing  from  the  lower  end  of 
it  to  the  top  of  the  cone  of  the  funnel,  and  fixing  thereto 
a  pipe,  to  allow  the  air  to  escape.  (3.)  Placing  in  the 
spout  of  the  funnel  a  valve  or  float  which  indicates  when 
the  vessel  is  filled,  and  prevents  overflowing.     The  float  is 
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iillaohed  to  n  stoni  which  iiiovi'S  in  f;iii<lcs  in  the  fiiiinol, 
anil  hits  u  loop  itt  the  upper  inil  liy  which  the  funnel  umy 
he  lilted  so  lis  to  keep  the  valve  elosed  and  prevent  the 
escape  of  the  liquid  whilst  the  funnel  is  hein^'  transferred 
from  one  vessel  to  another.  (1.)  C'i>nd>inin};  witli  the 
funnel  a  clamp  hy  vvhieli  it  may  he  seeureil  to  the  mouth 
of  the  vessel  to  he  tilled.  (5.)  Making;  the  upper  part  of 
the  funnel  *' half-motui-shaped  "  (in  plan),  so  that  it  may 
be  applied  to  the  tilling;  a|)erturc  of  lamps  or  similar 
receptacles  without  interfering  with  the  globe  or  chimney. 

— E.  S. 


Improved  Kvaporatiny  Appanttiis,  Applicable/or  CooUntj 
or  Heating  Liquids,  and  for  i'liiinjiiit/  iiiisi's  ivitli 
Vapours.  K.  Heiehlinf;,  Dortuunnl,  Germany.  Kn^. 
I'at.  i:t.'J12,  August  :!1,  IHS'J.     6(/. 

In  this  invention  the  condensation  of  vapours  or  cooling  of 
g.isi's  is  sought  to  be  accomplished  by  causing  them  to  pass 
over  moveable  surfaces  cooled  by  sprays  of  litpiid.  In  one 
arrangement  a  number  of  corrugated  discs  are  placed  some 
distance  apart,  one  behind  the  other,  upon  a  hollow  shaft, 
which  is  carried  iu  the  sides  of  the  surrounding  casing. 
The  li(iuid  issues  in  the  form  of  spray  through  holes  in 
the  shaft  between  the  discs,  whilst  the  vapour  passes  across 
their  surfaces  as  they  rotate. — B. 


II.-FUEL.  GAS,  AND  LiaHT. 

Gaseous  Fuel.    Sir  Lowthian  Bell.    The  Discussion.    (This 
Journal,  1S89,  761—764.) 

Mr.  J.  1Ieai>  said  there  hud  been  a  great  deal  of  confusion 
in  the  public  mind  with  reference  to  water-gas.  It  was 
assumed,  because  this  gas  woulil  give  a  higher  initial 
temperature  than  producer-gas,  that  therefore  it  would  be 
better.  The  real  question  was  what  was  the  loss  of  heat  in 
the  chimney  ;  and,  comparing  the  one  gas  with  the  other, 
the  only  difference  was  that  the  weight  of  the  gases  going 
up  the  chimney,  at  the  same  temperature  in  both  cases, 
would  be  less  iu  the  case  of  water-gas  than  producer-gas. 
The  diiference  for  furnaces  of  water-gas,  as  compared  with 
producer-gas,  when  everything  was  taken  into  account,  was 
about  0*5  per  cent,  in  favour  of  the  former — that  was  to 
say,  if  they  burnt  100  t(uis  of  e{)al  with  produeer-gus,  they 
might  do  with  91);^-  tons  by  using  water-gas ;  and  that  was 
the  only  advantage.  Another  question  was  that  of  cost. 
He  made  a  calculation  for  Mr.  Siemens,  based  on  the  figures 
given  by  the  friends  of  water-gas,  and  he  found  that,  to 
melt  two  tons  of  steel  anil  do  a  certain  amount  of  other 
work,  it  would  cost  IHs.  '.id.  when  using  water-gas,  and  only 
10s.  6d.  with  producer-gas. 

Mr.  W.  L.  Wii.uY  (Kngincer  to  the  Leeds  Korge  Com- 
pany, liimited)  said  Sir  Lowthian  Hell  had  asserted  that  from 
15  to  yo  per  cent,  of  the  heat  of  the  coal  was  employed  iu 
converting  tliat  e()al  into  the  gaseous  form.  From  numerous 
records  he  found  that  the  lower  percentage  was  correct  for 
producer-gas.  In  the  author's  calculations  of  the  com- 
parative calorific  effect  of  producer-gas  and  the  fuel  from 
which  it  was  made,  he  took  credit  for  the  whole  of  the 
carbon  and  hydrocarbons  in  the  fuel,  while  it  was  well 
known  that  there  was  a  large  percentiige  of  loss  by  conden- 
sation in  the  gas-tubes  and  Hue  :  and  that  as  for  the  producer- 
gas  at  the  furnace  showing  a  loss  of  23  "H  per  cent.,  any 
number  of  analyses  showed  losses  of  from  30  to  40.  Some 
of  the  figures  relating  to  the  foreign  works  were,  while 
intended  to  be  instructive,  quite  misleading.  The  most 
practical  man  admitted  that  gaseous  fuel  was  the  most 
perfect  form  of  fuel  known,  from  its  easy  applicability, 
control,  and  cleanliness.  Yet  the  gases  most  usually 
employed  showed  a  loss  of  at  least  30  per  cent,  of  the  total 
heat-units  iu  the  fuel,  and  then  gave  a  gas  the  llame  of 
which  was  of  far  lower  calorific  intensity  than  the  tlanie  of 
water-gas,  the  proportion  being  1,915  ;  2,H39.  The  detailed 
statement  of  the  cost  of  production  of  water-gas  at  Witkowitz 


was  so  extraordinary,  and  the  cost  per  ton  of  gasifying  the 
fuel  so  eiu)rnu)usly  high,  that  he  could  not  but  think  that 
tlu-rc  uuist  be  some  i-rror,  or  that  proper  supervision  had 
not  l>een  kept  over  tlu-  process.  That  it  shoulil  cost  rj.v.  2\d. 
to  gasif  \-  a  ton  of  coiil  seemeil  euornuius  ;  and  to  steam  a 
ton  of  fuel  would  decompose  981)  Ih.  of  water  ami  ])roduce 
35.000  cubic  feet  of  wati-r-gas  and  140,000  cubic  feet  of 
producer-gas.  Therefore,  to  avoid  steam  for  gas-making, 
980  lb.  of  water  were  to  be  evaporated,  to  which  might  be 
added  980  111.  evaiiorated  for  engine  purposi's  ;  making 
1.960  lb.,  which,  divided  hy  9,  equalled  218  Ih.  of  coal  (or 
riiiindly,  2  cwt.),  at  6s.  The  cost  <if  fuel  thus  came  to 
7',d.  instead  of  3s.  V>]d.  Maintenance  chaiges  in  the 
.Alonn  iaii  list  were  about  three  times  what  they  would  be 
iu  Knglund.  Having  discussed  this  point,  the  speaker  went 
on  to  deal  at  some  length  with  Sir  Lowthian's  objection 
Id  the  application  of  water-gas  to  the  Siemens  regenerative 
funiace;  giving  data  respecting  a  comparison  of  nii.xed  gases 
with  solid  fuel  in  the  production  of  steel.  lie  cited  figures 
in  disproof  of  the  statement  that  coke  at  Stis.  i'^d.  per  ton 
would  jiroduce  heat  as  cheaply  as  water-gas  ;  and  contended 
that  this  sum  should  be  divided  by  2.V  at  least,  bringing 
it  down  to  14s.  "•44(/.  The  comparison  of  the  producer-gas 
should,  he  said,  be  divided  by  3  at  least,  bringing  the  value 
of  the  carbon  iu  its  original  condition  to  8s.  Hd. — equal  to 
coal  of  the  quality  taken  at  7s.  5^(7.  per  ton.  He  closed  his 
remarks  by  jiointiiig  out  that  the  quotations  from  Herr 
Kupelwieser  in  favour  of  producer-  as  compared  with  water- 
gas  were  made  in  forgetfuluess  of  a  previous  statement 
made  by  an  otUcial  engineer  of  the  Witkowitz  works  as  to 
the  advantages  possessed  by  the  latter  gas. 

Mr.  .1.  E.  DowsoN  remarked  that  iu  practice  there  was 
no  general  rule  as  to  solid  being  more  economical  than 
gaseous  fuel.  In  some  cases  it  was  better  to  have  one,  and 
in  different  circumstances  the  other.  Gaseous  fuel  had  the 
advantage — in  the  case  of  gas-engines,  which  were  now 
being  made  of  considerable  power.  He  could  speak  with 
experience  of  engines  which  developed  something  like 
1,500  horse-power;  and  the  general  result  was  that  even 
when  a  small  engine  of  about  10-horse  power  was  used,  the 
fuel  consumption  was  only  1|  lb.  per  indicated  horse-power, 
while  in  the  larger  ones  it  was  1^  lb.  In  the  installation  at 
Messrs.  Spicer's  paper-mill  at  (jodalming,  they  employed 
gas  power  with  "  Otto  "  engines  of  about  240-horse  power  ; 
and  Mr.  Spicer  informed  him  that,  after  long  working,  he 
estimated  that  the  fuel  consumption  was  only  about  1  lb. 
per  indicated  horse-power.  Speaking  generally,  it  might  be, 
and  doubtless  was  the  case,  that  theoretically,  solid  fuel 
should  give  better  results  than  gaseous  fuel ;  but  his  con- 
tention was  that  in  practice  this  was  often  not  possible,  and 
tliat  for  many  purposes  gaseous  fuel  was  better  and  more 
economical,  especially  when  the  best  appliances  were  used 
for  getting  as  high  a  duty  as  practicable  from  the  fuel. 

Mr.  B.  LooMis  (Hartford,  Conn.)  said  he  had  been 
largely  connected  with  water-gas  projects  in  America  for 
many  years.  Producer-gas,  to  be  effective,  must  be  made 
and  "delivered  under  pressure,  as  an  efficiency  30  to  35  per 
cent,  better  was  obtained  by  pressure.  Producer-gas,  water- 
gas,  and  coal-gas  should  be  made  out  of  the  cheap  soft 
slack  coals  of  the  country.  Actual  demonstration  and 
figures  showed  that  they  were  able  to  make  40,000  cubic 
feet  of  water-gas,  mixed  with  coal-gas,  from  a  ton  of 
bituminous  coal.  This  mixture  had  about  350  heat-units 
per  cubic  foot,  which  was  a  very  high  calorific  value.  In  the 
case  of  gas  made  from  anthracite  coal,  it  was  290  units  ; 
but  from  bituminous  coal  with  more  liydrogeu  in  it,  as  well 
as  some  marsh  gas,  the  heating  power  was  increased  to  the 
extent  he  had  mentioned.  Producer-gas  made  from  soft 
slack  coal  in  properly  liuilt  furnaces  was  far  superior  to  the 
producer-gas  or  coke  with  a  blast  furnace;  and  it  could  be 
made  entirely  free  from  tar,  as  this  might  be  eouverted  into 
gas.  Water-gas  was  being  used  for  metallurgical  purposes. 
At  large  works  in  Massachusetts,  the  entire  forging  was 
done  at  a  saving  of  30  per  cent,  of  labour  and  nearly  50  per 
cent,  of  coal.  Another  works,  near  Boston,  was  entirely 
ran  with  water-gas.  In  Cincinnati,  gases  were  mixed  together 
and  used;  and  the  cost  of  coal  had  been  reduced  luoic  than 
half,  and  the  time  for  drying  the  coal  from  12  to  2  hours, 
besides  the  amount  of  labour  that  was  saved. 
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Mr.  Samson  Fox  said  he  had  many  times  found  himself 
on  the  same  side  as  Sir  Lowthian  Bell ;  but  in  the  present 
matter  he  was  ranged  on  an  opposite  platform.  In  support- 
ing his  contention,  he  did  not  rely  on  anything  hut  absolute 
fact,  the  result  of  two  years'  experience  in  actual  working. 
It  was  stated  in  the  paper  that  water-gas  would  not  give  as 
good  results  as  solid  fuel.  He  could  not  deal  with  gaseous 
fuel  generally  ;  but  he  felt  competent  to  speak  as  to  water- 
gas.  The  author  was  wrong  first  of  all  in  the  cost  of  pro- 
ducing. In  one  place  the  paper  said  that  12s.  2hd.  was  the 
cost  of  gasifying  a  ton  of  fuel ;  and  on  the  same  page  it  was 
stated  that  the  iigiu-es  which  the  Leeds  Forge  gave  were 
2s.  Sd.  It  was  e^Hdent  that  one  side  or  the  other  must  be 
altogether  wrong  ;  and  he  would  only  remark  that  the  2s.  Sd. 
was  the  result  not  only  of  their  own  calculations,  but  was 
deduced  from  figures  taken  out  by  entirely  independent 
authorities.  The  cost  of  the  fuel  was  also  wrong,  for  in  one 
place  it  was  put  down  at  13s.  5rf.,  and  in  another  place  at 
10s.  The  paper  said  that  coke  was  used  by  the  Leeds 
Forge  Company  ;  and  exception  was  taken  to  this  because, 
if  water-gas  superseded  ordinary  gas,  there  would  be  no  gas- 
works to  go  to  for  the  coke.  In  reply  to  this  objection,  he 
would  only  say  that  they  used  coke  because  it  was  the  most 
convenient  form  of  fuel  to  be  obtained ;  but  it  was  to  be 
remembered  that  this  was  a  fuel  out  of  which  someone  else 
had  taken  a  large  quantity  of  gas.  In  some  works,  however, 
there  was  a  great  quantity  of  breeze,  which  could  be  used 
just  as  well  as  any  other  material  for  making  water-gas.  Sir 
Lowthian  was  wrong  in  his  estimate  of  the  cost  of  steam, 
which  he  put  down  at  3s.  6^d.  per  ton  of  coal  treated  ;  this 
being  according  to  the  flgiu'es  sent  him  from  Germany. 
This  item  was  included  in  the  12s.  2irf.  charged  to  gasifica- 
tion. He  (Mr.  Fox)  considered  the  estimate  much  too  high, 
as  he  thought  6d.  per  ton  of  fuel  would  be  suflicient  to  cover 
the  item  of  steam  required.  Taking  these  three  features — 
the  cost  of  fuel,  of  gasification,  and  of  steam — to  be  wi-oug, 
it  would  be  found  that  the  estimate  of  the  author  must  be 
entirely  recast  iu  order  to  give  a  true  idea  of  the  commercial 
aspect  of  the  question.  As  to  the  pressure  at  which  the 
gas  might  be  used,  an  instance  was  given  in  the  paper,  iu 
which  it  was  stated  that  as  much  water-gas  was  to  be  sent 
through  a  Ij-inch  pipe  as  would  be  equivalent  to  ordinaiy 
gas  passing  thi-ough  a  36-inch  pipe.  It  should  be  explained 
that  the  gas  was  to  be  conveyed  under  considerable  pressure. 
It  had  been  arranged  to  supply  a  small  town  with  water-gas 
for  lighting  pm-poses.  Kound  this  town  were  seven  villages, 
lying  at  distances  ranging  between  three  and  seven  miles. 
The  villages  had  arranged  to  take  the  gas  if  it  could  be  cou- 
vej-ed  to  them.  There  was  no  difficulty  in  this,  if  the  gas 
could  be  reduced  in  volume  to  an  equivalent  to  600  lb. 
pressure,  so  that  small  pipes  and  small  gasholders  could  be 
employed.  He  hoped  to  do  this  iu  many  cases  ;  for  there 
could  be  no  doubt  that,  for  general  lighting,  water-gas  was 
better  and  cheaper  than  ordinary  gas,  and  certainly  very 
much  cheaper  than  the  electric  light.  At  the  Leeds  Forge 
it  had  been  used  for  1 8  months ;  and  he  had  had  it  in  his 
own  house  for  eight  months.  He  found  it  in  every  way  an 
advantage — first  on  the  score  of  purity,  but  more  especially 
in  cost.  The  (charge  for  ordinary  gas  with  him  was  3s.  9d. 
per  1,000  cubic  feet,  but  he  could  supply-  the  water-gas  at 
Is.  1</.  Besides  the  many  new  openings  there  might  be  for 
utilising  water-gas  for  manufacturing  purposes  in  the  future, 
within  the  next  two  or  three  months  there  would  be  a  dozen 
plants  at  work  which  were  now  building.  There  were 
positions  in  which  the  new  gas  would  be  of  the  greatest 
value — such,  for  instance,  as  where  ordinary  gas  would  not 
be  suificieutly  clean.  He  concluded  by  inviting  the  author 
of  the  paper  to  visit  the  Leeds  works,  so  that  he  might 
examine  the  whole  process,  and  see  for  himself  the  carrying 
out  of  working  details  upon  which  his  (the  speaker's) 
estimates  were  based. 

Mr.  E.  Kii-ET  asked  Mr.  Fox  how  he  proposed  getting 
over  the  difficulty  of  employing  so  poisonous  a  gas  as 
carbonic  oxide  for  the  lighting  of  private  houses — a  gas, 
too,  without  smell. 

Mr.  Fox  said,  in  the  first  place,  it  might  not  be  generally 
known  that  the  larger  part  of  the  gas-piping  in  houses  was 
in  a  leaky  state  at  the  present  time,  and  that  something  like 


25  per  cent,  of  the  amount  of  the  gas  bUl  was  owing  to  the 
leakages  existing  throughout  the  country.  Let  them  make 
thoroughly  tight  gas-fittings,  and  introduce  into  the  gas  a 
little  volatile  liquid  that  would  give  warning  of  a  leakage 
the  instant  it  occurred,  and  there  would  be  no  fear  of  injury 
resulting  from  an  escape  of  gas.  The  percentage  of  carbonic 
oxide  in  water-gas  was  perhaps  0"45. 

Herr  Kltelwieser  said  he  wished  to  explain  that  at  the 
time  he  wrote  his  first  letter  he  gave  about  13s.  a  ton  for 
coke,  whilst  at  another  time,  and  taking  an  average,  the 
price  was  10s.  3d.  a  ton.  At  that  price  1,000  cubic  metres, 
or  35,316  cubic  feet,  of  producer-gas  would  cost  3s.  Id.,  as 
against  1,000  cubic  metres  of  water-gas  at  lis.  6d.,  or  1,000 
cubic  feet  at  4i(/.  This  might  be  compared  ivith  1,000  cubic 
metres  of  coal-gas  at  3/.,  or  Is.  Sid.  per  1,000  cubic  feet. 
These  prices  were  much  the  same  as  those  given  by  Sir  L. 
Bell,  though  arrived  at  differently.  He  wished  to  point  out 
that  the  1,000  cubic  feet  of  steam,  costing  3s.  &d.,  referred 
to  German  practice,  and  not  to  Witkowitz.  The  apparatus 
he  used  was  similar  to  that  adopted  by  Mr.  Fox,  and  it  had 
been  working  two  years  with  satisfactory  results. 

Sir  F.  Abel  thought  the  Institute  was  much  indebted  to 
Sir  Lowthian  Bell,  and  also  to  Mr.  Samson  Fox,  for  the 
valuable  information  they  had  afforded  on  the  subject  of 
gaseous  fuel.  Water-gas  itself  was  not  used,  pure  and  simple, 
for  metallurgical  purposes,  but  mixed  with  other  gases. 
With  regard  to  the  danger  from  poisonous  effects,  he  doubted 
if  it  would  be  wise  to  place  their  lives  in  the  hands  of  the 
average  gas-fitter,  and  admit  a  poisonous  gas  into  their  homes 
on  the  faith  of  his  work  being  perfection. 

M.  PouRCEL  having  made  some  few  remarks,  as  repre- 
senting France, 

Mr.  F.  Siemens  said  he  had  been  much  struck  with 
Mr.  Samson  Fox's  statement  that  he  did  not  use  water-gas 
pure  for  furnace  purposes,  but  mixed  it  with  the  other  gas 
made  in  the  same  apparatus.  This  practice  would  agree 
with  his  own  experience  in  using  gases  ;  and  as  the  result- 
ing gas  would  be  very  similar  to  that  made  in  the  Siemens 
gas-producer,  he  could  not  see  any  advantage  in  the  proposal 
to  make  two  gases  separately  to  be  afterwards  mixed.  He 
had  had  a  gi-eat  deal  of  experience  for  a  long  period  with 
various  kinds  of  gases,  using  them  for  furnaces  with  which 
he  had  been  experimeuting ;  and  the  result  of  his  experi- 
ments was  to  divide  gases  into  two  classes — luminous  and 
non-luminous.  He  found  non-luminous  gases  to  be  of  very 
httle  use  for  furnace  purposes,  as  they  were  only  suitable 
when  heating  with  coutact.  For  incandescent  gas  lighting, 
for  instance,  the  non-luminous  gases  could  be  used,  as  the 
flame  struck  upon  the  material  which  had  to  give  the  light. 
Non-luminous  gases  (to  which  class  water-gas  belonged)  did 
not  radiate  light  or  heat  sufficiently ;  and  they  could  not 
therefore  possibly  heat  large  furnaces  with  them.  They 
would  be  obhged  to  mix  water  with  gas  made  from  coal,  or 
carburet  it  in  some  other  waj',  in  order  to  use  it  in  large 
furnaces.  This  would  be  a  rather  comphcated  operation. 
According  to  his  (Mr.  Siemens')  experience,  the  presence 
of  hydrocarbons  in  gas  for  furnace  purposes  was  of  the 
utmost  importance.  He  read  a  paper  a  few  years  ago  before 
the  Institute,  in  which  he  stated  that  large  furnaces  could 
not  be  worked  with  non-luminous  gases.  If,  however,  water- 
gas  was  mixed  with  illuminating  gas,  as  had  been  proposed 
by  Mr.  Fo.x,  then,  of  course,  it  would  do  very  well. 

Sir  L.  Bell,  in  reply,  said  that  he  was  at  a  loss  to  under- 
stand why  Mr.  Wildy  and  Mr.  Fox  should  complain  of  the 
high  price  he  had  put  on  the  fuel,  for  it  was  their  object  to 
show  that  the  water-gas  was  cheaper  than  the  solid  fuel; 
and  if  the  high  price  of  fuel  made  the  gas  appear  dear,  it 
made  the  solid  fuel  dear  also.  The  question  was  one  of 
comparison.  It  was  beside  the  question  also  whether  coke 
or  coal  were  used,  from  a  scientific  standpoint ;  the  problem 
being  whether,  from  a  calorific  point  of  view,  a  given  amount 
of  fuel  could  be  used  more  advantageously  in  a  solid  state 
direct  or  by  being  previously  gasified.  He  had  seen  water- 
gas  in  use  at  Franikfort  years  before,  and  had  come  to  the 
conclusion  then — and  this  opinion  he  still  held — that  in  some 
situations  it  would  be  good  ;  but  this  was  a  very  different 
thing  from  saying,  as  really  seemed  to  be  claimed  for  it. 
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that  it  would  be  suitable  for  all  purposes.  K.Yceptiou  bad 
liet'ii  taken  to  the  eoustniction  he  bail  put  on  the  statement 
in  the  pamphlet  as  to  the  sizes  of  the  pipes  reiiuired  to 
supply  water-pas  and  the  ordinary  eoal-jras.  Mr.  l'"ox  had 
offere*l  an  explanation  ;  hut  he  (Sir  L.  Hell)  would  like  to 
ask  what  iKiwer  it  was  propttst-d  to  apply  to  foree  pas  at 
tUtO  Ih.  prt'SMire  thntuph  u small  pipe  for  10  miles.  For  his 
own  part  he  tlioupht  the  frietion  would  be  so  preat  that  he 
should  not  be  snrprist-d  if  the  pipe  beeame  red  hot.  Stress 
was  laid  ou  the  faet  that  eheap  water-pas  could  be  ma<le 
from  breeze,  whieii  was  a  hy-produet  of  pjisworks ;  but 
Mr.  Fo.v  proposed  supersediiip  existinp  pasworks  by  his 
system.  Where,  then  woidd  the  breeze  eome  from  ?  As 
to  the  cost  of  convertiiip  solid  into  paseous  fuel,  he  hiuisilf 
had  had  some  mispivinps  as  to  12*.  2J</.  beinp  quite  ripht 
until  Mr.  Kupelwieser  s|Kjke.  Kveu  the  2s.  8d.  of  Mr.  Vox 
was,  however,  a  heavy  pereentape  on  the  price  of  coal  or 
coke.  Ill  conclusion,  he  said  he  only  desired  to  pet  at  the 
tnith  of  the  matter.  He  should  therefore  pladly  avail 
himself  of  Mr.  Fox's  offer  to  allow  him  to  make  a  complete 
iuvestipation  at  the  Leeds  works  ;  and  it  would  be  found 
that,  if  he  had  been  over  bold  in  puttinp  forward  the  state- 
ments in  his  paper,  he  would  equally  show  his  courage  in 
acknowledging  any  errors  he  might  have  made. 


Paris  Gasworks'  Experimental  Data.    The  Gas  World, 
1889,  429. 

The  foUowing  re.sults  have  been  obtained  at  the  Paris  pas- 
works  during  recent  years,  and  are  set  forth  in  a  report  by 
M.  Km.  Saintc-C'laire  l)e>'ille : — 

1.  Those  coals  which  contain  most  oxygen  are  tliose 
which  most  readily  absorb  and  retain  moisture.  When 
the  oxypen  ranpes  from  .'iV  to  12  per  cent.,  the  latter 
ranpes  from  2*  17  to  6*  17  per  cent. 

2.  The  whole  quantity  of  v(datile  matter  in  coal  is  greater 
the  greater  the  percentage  of  oxypen.  When  the  latter 
ranges  from  5^  to  12  per  cent.,  the  former  ranges  from 
26  to  40  per  cent. 

:i.  The  quantity  of  carburetted  volatile  matter  (after 
deducting  the  possible  water)  is  also  greater  the  greater 
the  percentage  of  oxygen  in  the  coal.  The  respective 
ranges  are:  oxygen,  5^  to  12  j  possible  water,  6j  to  ISj  ; 
carburetted  volatile  matter,  23 '23  to  30*83  per  cent,  of 
coal  free  from  ash. 

4.  There  is  no  clear  relation  between  the  percentage 
of  cinders  and  the  analysis  of  the  coal.  Still,  the  least 
oxygenated  (5  to  6j  per  cent,  of  oxypen)  and  the  most 
o.xypenated  (1 1  to  13  per  cent.)  coals  contain  most  cinders, 
anil  the  least  cinders  (rarely  below  3  or  4  per  cent.)  are  in 
the  coals  which  cont;tin  from  6^  to  9  per  cent,  of  oxygen. 

5.  There  is  no  clear  relation  between  the  percentage  of 
oxygen  and  the  proportion  of  sulphur  and  chlorine.  That 
depends  on  the  geological  stratum,  and  probably  on  the 
circumstances  of  dei)Osit. 

6.  When  a  coal  is  distilled  with  its  own  coke  the  yield 
of  gas  is  less  in  the  most  oxygenated  coal,  because  of  the 
poorness  of  its  coke.  (Kange  =  10,041  cubic  feet  and 
2,420°  F.,  down  to  9,G91  cubic  feet  and  2,232°  F.) 

7.  The  more  oxygenated  coals  are  easier  to  distil ;  heated 
with  their  own  coke  they  distil  more  uniforndy  than  the 
less  oxygenated,  and  at  a  lower  temperature. 

8.  Carbonic  acid  diminishes  lighting  power  by  2-73  per 
cent,  for  each  per  cent,  of  gas  replaced  by  carbonic  acid. 
(Date  of  research,  September  and  (Jctober  1886.  Agrees 
closely  with  Mr.  Sheard— 13/9/'87— who  says  2-69.) 

Nitrogen,  similarly,  causes  a  loss  of  1  -8  per  cent. 

9.  As  we  pass  up  from  coal  with  i>\  to  coal  ivith  12  per 
cent,  of  oxygen,  we  find  that  in  the  analysis  of  the  gas 
produced  the  carbonic  acid  rises  from  l'47to3"13;  the 
carbonic  oxide  from  6 '68  to  11 -93;  the  hydrogen  sinks 
from  54"21  to  42"26;  the  marsh  pas  and  nitrogen  together 
rise  from  34 -37  to  37-  14;  the  benzol  rises  from  0-79  to  1-04 
(at  between  9  aud  1 1  per  cent,  of  o.xygen  in  the  coal)  and 
again  sinks  to  0-88;  the  other  (non-aromatic)  carburetted 
hydrogens  rise  from  2-48  to  4-66  per  cent.  Healing  the 
coal  by  its  own  coke  j  temperature  produced  sinks  from 
1,326°  to  1,222°  C. 


10.  Under  the  same  circumstances  tho  density  of  the 
pas  ri.ses  from  0-352  to  0-482,  and  the  liphtinp  power  rises 
from  8-03  to  10-4  candles  (assuming,  that  is,  that  the 
carcel  is  7  •43,')  Knplish  candles)  per  5  cubic  feet  of  gas 
actually  burnt  per  hour. 

11.  lender  the  same  circumstances  the  amount  of  absolute 
lighting  power  obtainable  from  a  metric  ton  of  coal  rises 
from  227  to  209  carcels.  This  rise  is  not  proportionate 
to  the  increase  in  volatile  matter;  the  reason  appears  to 
reside  in  the  presence  of  carbonic  acid. 

12.  The  most  bulky  coke  is  that  from  coal  containing 
from  5  to  7^  per  cent,  of  oxygen. 

13.  Coke  from  coal  with  5  to  7i  per  cent,  of  oxypen  is 
pood,  though  rather  quick  liuruing ;  7 ',  to  0,  small  and 
dense,  excellent;  9  to  11,  mediocre  or  bad;  11  to  13, 
"  detestable." 

14.  Weight  of  tar  increases  from  3-902  to  5-592  per 
cent,  of  the  coal  used;  weight  of  liquor  increases  from 
4  -  584  to  9  ■  80 1  per  cent. 

15.  The  production  of  aunnonia  depends  much  more  on 
the  temperature,  the  season  of  the  year,  &c.,  than  upon  the 
nature  of  thi'  coal ;  explained  by  the  accumulation  of 
animoniacal  salts  in  the  coke  towers  in  winter. 

1(».  In  coal  from  the  same  seam,  the  more  o.xygen,  the 
greater  the  yield  of  ammonia. 

17.  In  ordinary  working  the  distribution  of  the  impurities 
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100-0 
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18.  The  best  gas  coals  are  those  containing  7^  to  9  per 
cent,  of  oxygen.  Less  oxygen  than  this  in  the  coal,  there 
is  plenty  of  coke  but  the  gas  is  poor  ;  more,  the  coke  is  bad. 

19.  As  to  the  effect  of  tl\e  temperature  of  distillation, 
the  Paris  experiments  of  the  last  12  years  have  simply 
confirmed  the  well-known  statements  tliat  high  temperatures 
(1)  increase  the  volume;  (2)  diminish  the  density;  aud 
(3)  lower  the  lighting  power  of  the  gas ;  (4)  slightly 
decrease  the  carbonic  acid  (but  not  always  so)  ;  (5)  do  not 
alYcct  the  proportion  of  carbonic  oxide  ;  (6)  decrease  the 
marsh  gas  ;  (7)  diminish  the  percentage  of  heavy  hydro- 
carbons, absorbable  by  bromine,  other  than  aromatic  hydro- 
carbons; (8)  increase  the  hydrogen;  and  (9)  decrease  the 
yield  in  tar.  The  increase  iu  volume  is  greater  within 
limits  than  the  decrease  in  lighting  power ;  so  that  the  ton 
of  coal  gives  more  light. 

20.  If  the  gas  issuing  from  a  retort  be  made  to  record  its 
own  yield  by  means  of  a  pencil  and  rotating  cylinder,  the 
curve  recorded  presents  a  marked  inde.xion  where  the  yield 
of  gas  becomes  exhausted.  If  the  heat  be  adjusted  to  suit 
the  charge  and  the  time,  the  yield  is  very  steady  until  just 
before  the  end  of  the  four  hours.  If  the  temperature  be 
excessive,  or  if  the  coal  be  too  highly  oxygenated  for  the 
average  heat  applied,  this  inflexion  is  very  strongly  marked. 
If  the  temperature  be  inadequate,  the  inflexion  is  less  well 
marked. 


On  the  Recovery  of  Sulphocijanogen  and  Ferrocyanogen 
from  the  Upent  O.viJc  of  Gas  Piirijicrs.  J.  V.  Esop. 
Zeits.  f.  angew.  Chem.  188U,  305 — 307. 

See  under  VII.,  page  881. 
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Petroleum  Supply  of  Baku.     Board  of  Trade  Journal,  VII. 
512. 

A  DESPATCH,  dated  the  22nd  October  last,  has  been  received 
at  the  Foreign  Office  from  Sir  K.  B.  D.  Morier,  Her  Majesty's 
Ambassador  at  St.  Petersburg,  enclosing  an  extract  from  the 
Journal  de  St.  Petersbourg  of  the  10th  (22nd)  October  last, 
respecting  the  petroleum  supply  of  Baku.  The  following  is 
a  translation  of  the  extract  in  question. 

The  Journal  du  Ministere  des  Finances  states  that, 
contrary  to  the  assertions  of  different  foreign  newspapers, 
the  Caucasus  naphtha  industry  is  developing  in  a  very 
satisfactory  manner.  Thus  the  Balakhani-Sabountchinsk 
springs,  which,  it  is  said,  are  being  exhausted,  produced  last 
year  173,472,226  pouds  of  naphtha.  Compared  with  18  87, 
the  production  of  these  springs  has  increased  by  15' 1  per 
cent.,  and  it  may  be  observed  that  the  production  of  1887 
exceeded  by  12-1  per  cent,  that  of  the  preceding  year.  It 
is  a  fact  that  since  1882  the  production  of  naphtha  at  Baku 
has  constantly  increased,  whilst  it  has  gradually  diminished 
in  considerable  proportions  in  the  United  States.  Our 
contemporary  makes  on  this  head  the  following  comparison 
of  the  average  daily  production  of  naphtha  at  Baku  and  in 
the  United  States  : — 


1882 
1883 
1S84 
1885 
1886 
1887 
1888 


Baku. 

United  States. 

Pouds. 

138,.'iS0 

Pouds.* 
740,727 

165,410 

570,024 

246,530 

609,156 

318,510 

512,289 

328,890 

630,561 

415,000 

531,603 

503,120 

420,300 

*  A  barrel  of  American  naphtha  is  reckoned  at  the  rate  of  9  pouds. 

Morepver,  the  stock  of  petroleum  in  the  United  States 
has  fallen  from  333  to  ISOj  million  pouds,  whilst  at  Baku, 
by  reason  of  the  construction  of  reservoirs,  it  is  always 
increasing. 

The  Journal  states,  in  conclusion,  that  there  is  still  in 
the  environs  of  Baku  and  in  other  localities  of  the  Caucasus, 
a  large  number  of  springs  of  naphtha  hitherto  unworked, 
which  is  no  longer  the  case  in  America. 


The    Turfa   Mines   of  Brazil.     United   States    Consular 
Reports,  July  1889,  353. 

CoNSiTL  Burke,  of  Bahia,  repoi'ts  the  discovery  in  that 
province  of  a  mineral  which  has  been  called  Turfa  or 
Brazolina,  and  which  furnishes  an  oil  akin  to  petroleum,  a 
paraffin  suitable  for  the  manufacture  of  candles,  and  a 
good  lubricating  oil.  It  was  originally  discovered  by  an 
English  clergyman  named  Wilson, but  a  company  has  recently 
been  formed  which  has  bought  the  concession,  and  is  now 
engiigcd  in  the  development  of  the  property.  Petroleum 
extracted  from  it  has  already-  been  jilaced  on  the  market, 
and  has  been  favourably  received. — C.  G.  C. 


Petroleum  Discoveries  in  Netherlands-India.     Board  of 
Trade  Journal,  VII.  536. 

Thk  Deli  Conrant  states  that  search  for  petroleum  along 
the  banks  of  the  Lepan  river,  in  Langkat,  has  resulted  in 
the  discovery  of  large  deposits  of  that  oil.  Raw  petroleum 
oozes  out  of  the  ground  at  many  places,  where  the  natives 
have  consequently  dug  pits.  The  output  from  most  of  the 
latter  has  never  been  considerable,  and  shows  fluctuation. 
At  Telaga  Tunggal,  where  the  boring  reached  a  depth  of 
about  350  feet,  more  important  results  have  been  arrived  at. 
Appearances  indicate  that  the  main  reservoir  has  been  tapped 
there.  The  oil  met  with  in  the  other  pits  and  deposits  proved 
to  have  found  its  way  above  ground  from  that  storing  place. 


The  oil  tested  yields  35  per  cent,  of  lamp  oil  of  good  quality. 
It  does  not  contain  harmful  ingredients,  and  offers  advantages 
as  a  lubricator.  The  exact  depth  of  the  other  deposits 
remains  to  be  determined  before  an  estimate  of  working 
expenses  can  be  accurately  made. 


PATENTS. 


Apparatus  for  the  Manufacture  of  Gas.  The  Gas 
Patents  Syndicate,  Limited,  London.  From  J.  B.  Archer, 
Washington,  U.S.A.    Eng.  Pat.  8559,  June  11,  1888.    8d. 

This  is  a  description  of  a  somewhat  complex  apparatus  for 
producing  gas  from  steam  and  liquid  hj-drocarbon.  An 
outer — containing  an  inner — retort  is  set  vertically  in  a  fire- 
flue  leading  upwards  from  a  circular  furnace  below.  A 
brick  partition  surrounding  the  central  flreflue  acts  as  a 
division  wall  between  this  and  a  second  chamber  through 
which  the  products  of  combustion  have  also  to  pass.  In 
this  chamber  is  set  a  series  of  retorts  into  which  liquid  hydro- 
carbon is  drawn  by  steam,  which  has  been  superheated  by 
passing  first  through  a  coil  of  pipes  in  the  brick  partition 
above  mentioned,  and  then  through  a  second  coil  situated 
around  the  retort  in  the  central  firefiue.  After  leaving  what 
we  may  call  the  exterior  retorts,  the  mixed  gases  enter  the 
inner  of  the  two  central  retorts,  and  traverse  this  from  top 
to  bottom,  their  passage  being  impeded  by  a  number  of 
perforated  spherical  segments  forming  horizontal  partitions 
in  the  retort.  Leaving  the  inner  retort  at  the  bottom,  the 
gases  pass  upwards  by  the  space  between  the  two  retorts, 
and  leave  the  outer  one  at  the  top  ready  for  use  or  storage. 

—A.  B.  D. 


Improvements  in  Steam  Generator  and  other  Furnaces. 
J.  Fernee,  Norton  Woodseats.  Eng.  Pat.  11,643, 
August  13,  1888.     Sd. 

The  essential  feature  of  this  invention  is  that  the  gaseous 
products  of  incomplete  combustion  are  taken  from  the  fire- 
place to  a  combustion  chamber  situated  overhead,  where 
they  are  joined  by  a  further  supply  of  air  heated  by  passing 
through  a  series  of  fireclay  ducts,  which  communicate  (through 
the  firebars)  between  the  combustion  chamber  above  and 
an  air  space  below.  The  invention  is  said  to  be  specially 
applicable  to  marine  and  locomotive  boilers. — A.  R.  D. 


Improvements  in  Apparatus  for  Generating  Illuminating 
Gas  and  Gaseous  Fuel,  and  for  Burning  the  Latter. 
O.  Langberg,  Brooklyn,  U.S.A.  Eng.  Pat.  13,050, 
September  10,  1888.     Is.  Id. 

Gaseous  fuel  (nuide  in  the  process)  is  mixed  with  a 
regulated  supply  of  air  and  delivered  into  a  chamber 
covered  by  a  perforated  slab  of  fireclay,  terra-cotta,  or  other 
suitable  material.  Issuing  from  these  perforations  it  enters 
into  combustion  and  heats  a  number  of  retorts,  connected  in 
series,  situated  overhead.  Higher  still  is  a  superheating 
-coil,  and  steam  is  caused  to  pass  through  this  previous  to 
entering  the  retorts  in  conjunction  with  liquid  hydrocarbon. 
The  retorts  are  packed  with  deflecting  cones  in  order  to 
promote  decomposition, — A.  R.  D. 


Improvements  relating  to  Artificial  Fuel,  Kefractory 
Material  for  Lining  lietorts,  and  Bricks  and  Tiles. 
R.  Stone,  London.  Eng.  Pat.  13,768,  September  24, 
1888.     id. 

To  form  a  quickly  burning  fuel  about  3  per  cent,  of  oil  of 
vitriol  is  mixed  with  about  97  per  cent,  of  peat,  peat  litter, 
or  other  fibrous  carbonaceous  material.  A  small  percentage 
of  petroleum  or  other  oil  may  also  be  added.  For  a  more 
enduring  fuel,  coal  is  added  in  any  desired  proportions.  A 
very  refractory  material  suitable  for  retort-  or  converter- 
linings  is  prepared  by  intimately  mixing  3  per  cent,  of 
vitriol  with  pulverised  slate,  slate  refuse,  or  lava.  In  manu- 
facturing bricks  or  tiles,  the  clay  is  mixed  with  3  per  cent, 
of  vitriol  and  the  same  quantity  of  petroleum  or  other  oil. 

—A.  R.  D. 
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Improvements  in  Coke  Ovens.  H.  H.  Leigh,  London. 
From  T.  von  B«iier,  Munich,  Germany.  Eng.  Pat.  14,575, 
OctolMT  10.  1888.      \s.  Irf. 

Thksk  iuiprovi'nients  have  rcfi'rence  to  the  coke  ovens 
(iescribed  in  Kiifr.  I'ateiits  11.040  of  188-1,  ami  61142  of  1887 
(this  Journal  1885,  486,  and  1888,  8:!5).  Openinps  are 
formed  throufih  the  side  walls  of  tlie  oven  either  into  the 
combustion  chambers  or  into  the  outer  air.  In  the  absence 
of  such  openings  the  gases  evolved  from  the  oven  during 
any  stoppage  of  the  apparatus  for  i-ecovcry  of  by-products 
were  apt  to  interfere  with  the  air  supply  or  damage  the 
internal  flue  structure  of  the  oven.  Provision  is  also  made 
for  the  more  perfect  admixture  of  gas  and  air  in  the  mixing 
chambers.  The  ppecilication  is  illustnited  by  five  sheets  of 
dniwings. — A.  11.  D. 

Improremrnis  relating  to  tin'  rrepariition  of  Tar,  chirjii/ 
liesiijmil  for  (.'se  in  the  Miiiiufartiirc  of  Arlifu-iol 
Fuel.  H.  H.  Lake,  London.  From  F.  Honnay,  Fleuriis, 
Itclgium.     Kng.  Pat.  15,393,  October  25,  1888.'    6rf. 

Ct>AL  tar  and  blast-furnace  tar  are  melted  and  niixcd  in 
suitable  proportions  with  or  without  addition  of  hea\y  oils 
of  creosote,  the  resultant  tar  being  used  in  numufacture  of 
blocks  of  artificial  fuel. — D.  A.  S. 


Improvements  in  Apparatus  for  Antomaticalhi  Cnntrollini/ 
the  Generation  of  (ias  from  Oil  or  other  Utpiiil  Fuel. 
C.  Brotherhood,  Bristol.  Kng.  Pat.  16,118,  November  7, 
1888.     8rf. 

Herkin  is  described  an  apparatus  for  the  automatic  control 
of  the  process  for  making  gas  from  oil  refined  to  in 
Kng.  Pat.  1315  of  188^.  The  upp"r  or  moveable  part  of  a 
ga,s-hohler  contains  in  its  lower  portion  a  tank,  wliieh  is 
tilled  with  water.  The  pipe  conducting  gas  from  the  holder 
to  the  burner  heating  the  retort  is  made  to  terminate  directly 
over  the  tank,  so  that  when  the  upper  part  of  the  holder 
rises,  the  mouth  of  the  pipe  is  sealed,  and  the  supply  of  gas 
cut  off  from  the  burner.  As  the  pressure  rises  in  the  holder 
— and,  of  course,  in  the  directly  connected  retort  also — it  is 
made  to  operate  in  the  direction  of  checking  the  inflow  of 
oil  to  be  gasified.  Four  modifications  of  the  apparatus  are 
showD. — A.  R.  D. 

Improvements  in  and  eonneeted  with  the  Manufacture  of 
Illuminating  Gas.  .1.  H.  R.  Dinsmore,  Liverpool.  Kng. 
Pat.  16,194,  November  8,  1888.-  Sd. 

According  to  these  improvements  tar  or  other  resi<lual 
hydrocarbon  liquor  is  introduced  into  a  retort,  either  mixed 
with  coal  or  separately  therefrom,  and  the  products  of 
distillation,  on  leaving  the  retort,  are  caused  to  traverse  a 
cooled  passage ;  such  cooled  passage  being  preferal)ly  a 
portion  of  the  ascension  pipe.  If  the  tar  be  introduced  into 
the  retort  by  itself,  it  may  be  allowed  to  flow  upon  a  shelf 
so  arranged  as  to  form  a  kind  of  horizontal  partition  in  the 
retort,  and  over  which  the  gas  has  to  pass  on  its  way  to  the 
ascension  pipe.  The  various  condensible  pitchy  matters, 
which,  in  ordinary  working,  are  so  apt  to  create  trouble  by 
blocking  up  the  apparatus,  are  arrested  in  the  cooled  passage. 
—A.  1!.  D. 

Improvements  in  Apparatus  for  use  in  the  Treatment  of 
Gas.  .].  K.  Dowson  and  \.  Dowson,  London.  Kng. 
Pat.  16,958,  November  21,  1888.     Sd. 

Tuts  specification  deals  with  an  improved  washer  and  an 
improved  scrubber.  The  first  consists  of  two  or  more 
chambers  through  which  the  gas  has  to  pass.  The  gas 
inlet  and  the  intcr-chamber  communications  are  sealed  with 
water  kept  at  a  constant  level  in  the  chambers  by  suitable 
overflow  arrangements.  A  feature  of  the  apparatus  is  that 
the  feed-water  enters  by  the  pipe  which  forms  the  gas  exit, 
and  flows  thence  by  means  of  a  suitable  partition  direct  to 
the  chamber  where  the  gas  first  enters.  The  scrubber 
consists  of  a  chamber  provided  with  two  or  more  partitions 
(fomie<l  of  perforated  gratings)  set  some  distance  apart,  and 
haying  the  intenening  space  filled  up  with  sawdust  or  other 
suitable  filtering  material. — A.  R.  I). 


Improvements  in  and  in  connexion  with  Furnaces  for 
tyleam  Generators  and  for  other  purposes.  J.  Davies, 
Llanfyllin.  Kng.  Pat.  :il6,  .lanuary  8,  1889.  Sd. 
It  is  proposed  to  admit  a  further  supply  of  heated  air  at 
some  ])oint  in  the  firellue — preferable  the  bridge — where 
the  sectioiuil  area  can  be  still  further  diminislied  by  a 
damper  if  necessary.  The  liretlue  is  also  to  be  fitted 
iiiternally  with  a  series  of  tireelay  rings  decreasing  in 
diameter  towards  the  back,  but  not  to  such  an  extent  as  to 
impede  the  draught.  This  arrangenu'iit  is  intended  to 
bring  the  products  of  combustion  into  closer  contact  with  the 
surface  to  be  heated.  The  furnace  is  preferably  constructed 
outside  the  boiler  flue,  but  connuunicating  with  it  by  a 
restricted  passage  where  the  supplementary  air  supply  is 
admitted  as  prescribed  above. — A.  R.  I). 


Improvements  in  the  Treatment  of  Coal  and  small  Coke 
or  Breeze  in  the  Manufacture  of  Gas  and  Coke. 
J.  Greenfield,  Loiulon.  From  C.  A.  d'Assumpijao  and 
K.  .S.  Dias,  Lisbon,  Portugal.  Kng.  Pat.  1326,  Jananary  24, 
1889.     6d. 

The  coal  to  be  coked  is  mixed  with  a  suitable  proportion 
of  coke  screenings,  known  as  breeze.  This  is  said  to  increase 
the  brightness  and  firmness  of  the  coke,  and  to  render  it 
slower  of  combustion,  while  a  greater  quantity  of  gas  of  a 
greater  illuminating  power  is  produced  per  ton  of  coal. 

—A.  R.  D. 


A  Method  of  and  Apparatus  for  .Idding  Volatile  Sub- 
stances to  Gases,  .s.  Fox  and  K.  Blass,  Leeds.  Kng.  Pat. 
6130,  April  10,  1889.     Sd. 

This  method  and  apparatus  is  particularly  suitable  for 
imparting  an  odour  to  water-gas  to  facilitate  the  detection 
of  escapes.  The  apjiaratus  consists  of  a  vessel  to  which  the 
volatile  liquid  is  suiqilied  from  a  closed  reservoir  above,  and 
in  which  it  is  maintained  at  a  constant  level.  This  is 
effected  by  making  the  supply  pipe  from  the  reservoir 
terminate  at  the  required  height,  so  that  when  the  liquid  in 
the  lower  vessel  falls  below  this  point,  gas  makes  its  way  up 
the  supply  pipe  into  the  reservoir,  and  allows  a  con-espond- 
iug  volume  of  liquid  to  descend.  A  portion  of  the  gas 
traversing  the  main  is  taken  by  a  kind  of  by-pass  through 
the  lower  yesscl  of  the  apparatus,  and,  returning  to  the 
main,  imparts  the  odour  of  the  volatile  liquid  to  the  rest  of 
the  gas  there. — A.  R.  D. 


I\'eu-  or  Improved  liegenerating  Double  Shaft  Fumacef 
u-ifk  (Change  of  Current  .1.  yon  Khrenwerth,  Leoben, 
Austria.     Kng.  Pat.  6295,  April  12,  1889.     Sd. 

This  invention  relates  to  furnaces  for  heating  ingots,  tem- 
pering or  annealing  wire,  rivets,  castings,  &c.,  for  smelting 
metals,  burning  bricks,  and  other  purposes.  The  furnaces, 
which  may  ha\e  either  upward  or  downward  inlet  flame, 
have  a  combination  of  two  furnace  shafts,  connected 
together  at  their  ends  remote  from  the  inlets  by  a  passage 
or  passages  with  combustion  chandlers  so  thiit  the  com- 
bustion of  the  gases  may  he  commenced  before  entering 
the  shafts.  Kach  shaft  communicates  through  its  com- 
bustion chamber  with  a  regenerator  and  arrangements  for 
changing  the  direction  of  the  current  so  that  the  furnaces 
may  be  heated  alternately,  directly  and  indirectly.  The 
specification  is  accompanied  with  two  sheets  of  drawings. 

— D.  A.  S. 


Improvements  in  or  Connected  icith  the  Manufacture  of 
Water-Gas.  ,1.  von  Langer  and  L.  Cooper,  Leeds.  Eng. 
Pat.  6659,  April  18,  1889.      Ud. 

This  invention  is  intended  to  lessen  the  cost  of  manufac- 
turing water-gas  by  construction  of  producers  and  sy.stem 
of  working  the  appUances  in  groups. 
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Fig.  1  and  Fig.  2  show  the  producer  described.  B  is  the 
hot  Wast  pipe  and  </  the  steam  entrance.  The  producer-gas 
is  led  off  by  e  (Fig.  2),  and  the  water-gas  by  h.  The  fire- 
bars are  tubular,  and  are  connected  with  a  water  service  to 
keep  them  cool.  I  (Fig.  1)  is  an  outlet  for  smoke  when 
neither  air  blast  or  steam  are  on.  The  sloping  hearth 
facilitates  the  cleaning  of  the  tire  from  the  doors  a-  a".     The 

Fig.  1. 


producer  can  be  worked  with  slack  and  other  kinds  of  soft 
coal,  and  may  be  used  as  described  in  Eng.  Pat.  8192  of 
1889  (this  Journal,  1889,  696).  In  working,  after  charging 
and  tiring,  the  hot  air  blast  B  is  turned  on  (the  steam  pipe 
being  closed),  the  producer-gas  generated  is  di^-ided  by  the 
double  slope  of  the  hearth,  and  passes  downward  to  outlets 
a'  a''.  When  fuel  is  highly  incandescent  the  air  blast  is 
stopped  and  steam  (which  is  superheated)  admitted,  and 
the  water-gas  valve  h  opened.  There  is  a  belt  pipe  a""  by 
which  the  water-gas  is  led  to  the  scrubber. — D.  A.  S. 


Ati  Improved  Method  of  and  Apparaliis  for  Causing 
complete  Combustion  of  Fuel  in  Furnaces  for  Heating 
Purposes  and  also  Effecting  the  Abatement  of  Smoke 
Nuisance.  A.  and  W.  T.  Harkness,  Sunderland.  Eng. 
Pat.  7044,  April  27,  1889.  8rf. 
Aia  is  conducted  from  the  outside  of  the  furnace  or  boiler 
to  the  combustion  chamber  by  means  of  pipes  or  conduits 


of  iron,  firebrick,  fireclay,  or  other  suitable  material  so 
that  in  its  passage  it  may  be  heated  as  highly  as  possible. 
In  most  cases  it  will  be  best  mixed  with  the  furnace  gases 
at  the  bridge,  which  may  for  this  purpose  be  built  or  made 
hollow  with  numerous  apertures  for  the  exit  of  the  heated 
air.  A  jet  of  steam  may  be  used  to  assist  passage  of  the 
air.— D.  A.  S. 


Improvements    in    Coke   Ovens   or  Furnaces.     A.  Weber, 
New  York,  U.S.A.    Eng.  Pat.  12,092,  July  30, 1889.     1  Id. 

Below  the  coking  chamber  is  situated  a  combustion 
chamber,  wherein  the  gas  made  in  the  process  is  burned 
after  having  been  treated  for  tar,  ammonia,  &c.  The  walls  of 
the  combustion  chamber  are  channelled  to  form  passages  in 
which  this  gas  and  the  air  necessary  for  its  combustion  may 
be  heated  before  reaching  the  combustion  chamber.  The 
coking  chamber  is  provided  with  a  muffle  or  mantle,  and 
the  products  of  combustion  are  caused  to  pass  uniformly 
round  its  sides  and  over  the  top,  finalh-  taking  a  regenerative 
part  in  the  heating  of  the  gas  and  air  supply.  Full  drawings 
accompany  the  specification. — A.  K.  D. 


III.-DESTEUCTIVE  DISTILLATION.  TAE 
PKODUCTS,  Etc. 

Utilisation  of  Spent  Acid  in  Petrqleum  Refineries  and 
Tar  Distilleries.  C.  von  Wohiiewicz.  Chem.Zeit.13,  1089. 

Although  the  amount  of  real  sulphuric  acid  in  this  b}-- 
product  is  large,  nevertheless  it  is  with  difficulty  recovered, 
and  does  not  pay  for  recovery  by  methods  so  far  put 
forward.  In  Galicia  the  nuisance  caused  by  this  acid  tar 
has  been  felt,  and  endeavours  have  been  made  to  remove  it. 
The  author  proposes  to  dilute  the  acid  material  and  then  to 
dissolve  in  it  such  metals  as  iron,  zinc,  and  copper,  and  use 
the  solution  for  the  impregnation  of  such  materials  as 
wooden  railway  sleepers.  It  is  stated  that  the  impregnation 
answers  exceedingly  well,  and  especially  when  can'ied  out 
hot  at  about  40°  C. 

Separation  of  the  Three  Xylenes  of  Coal  Tar.    A.  Keuter. 
Chem.  Zeit.  13,  830  and  850. 

Sulphuric  acid  containing  over  80  per  cent,  of  HjSO^  stiU 
acts  on  meta-xylene,  whilst  dilated  to  contain  about  84  per 
cent,  its  action  on  para-  and  ortho-xylene  ceases.  Ordinary 
.sulphuric  acid  (93 — to  95  per  cent.),  which  was  exclusively 
employed  by  the  author,  acts,  therefore,  on  meta-xylene, 
until  in  the  mixture  the  ratio  of  sulphuric  acid  to  water  is 
about  80 ;  20.  In  para-  and  ortho-xylene  the  action  will  have 
already  ceased  when  the  ratio  attains  80  :  16.  This  happens, 
for  instance,  as  soon  as  202  grms.  of  sulphuric  acid  (93  per 
cent.)  have  dissolved  100  grms.  of  meta-xylene,  or  as  soon 
as  233  grms.  of  the  same  acid  have  dissolved  100  grms.  of 
para-  or  ortho-xylene.  Hence  it  follows  that  to  a  sulphuric 
acid  saturated  with  meta-xylene,  about  one-sixth  of  its 
original  weight  of  new  acid  may  be  added  without  the 
mixture  being  rendered  inoperative  for  dissolving  para-  and 
ortho-xylene. 

The  crude  xylene  which  the  author  worked  with  contained 
generally  more  than  60  per  cent,  of  meta-xylene.  The 
treatment  with  sulphui-ic  acid  was  carried  out  in  a  cast-iron 
cyUnder  with  a  stirring  apparatus,  or  for  analytical  purposes, 
in  glass  flasks  with  good  shaking  apparatus.  The  tempera- 
ture during  the  operation  rose  as  high  as  80°.  Under  these 
conditions  the  sulphuric  acid,  if  added  in  sufficient  quantity, 
attacks  meta-xylene  only,  in  the  selection  of  the  raw 
material  care  should  be  taken  to  select  a  product  which  does 
not  begin  to  distil  under  136°,  otherwise  the  toluene  will 
afterwards  render  the  para-  and  ortho-xylene  impure.  Good 
results  were  obtained  with  products  that  began  to  distil  at 
136°,  and  of  which  90  per  cent,  had  passed  over  at  145°. 
The  raw  material  should,  before  separation,  be  repeatedly 
washed  with  small  quantities  of  sulphuric  acid  (which  is  to 
be  kept  cold)  till  it  becomes  not  more  than  slightly  brown. 
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Mela-xylene. — It  follows  from  these  remarks  that  the 
totiil  amount  of  mcta-xjlcne  can  be  suparated  from  tho  raw 
xjli'iie  as  .-(ulphoQic  acid  iu  ouo  operation,  b_v  means  of 
sulphuric  acid,  the  quantity  of  which  is  determined  hy  a 
preliminary  trial. 

The  compKle  removal  of  the  meta-xyleiic  is  the  object 
of  a  subseijuent  preparation  of  pure  ortho-xyleue.  One  kilo. 
of  washed  raw  xylene  is  put  into  a  (graduated)  llask,  which 
can  be  nicehanieally  shaken  during  several  hours,  while  the 
(luautily  of  sulphuric  acid,  sufficient  to  dissolve  60  p"r  cent, 
of  inetu-.iylene,  calculated  as  shown  above,  is  gradually 
added.  After  allowing  it  to  settle  it  will  not  often  be  found 
that  too  little  of  the  substance  has  been  dissolved — that  is, 
that  the  meta-xylcne  present  was  less  than  GO  per  cent.  If 
the  solution  was  normal,  a  further  addition  of  one-sixth  of 
the  sidphuric  acid  I'uiplnyed  will,  in  most  cases,  dissolve  a 
few  more  per  cents.  It"  by  this  the  decrease  of  hydr(tcarbon 
is  made  greater  by  nearly  GO  per  cent.,  the  addition  of 
sulphuric  acid  is,  of  course,  to  be  repeated.  The  necessary 
amount  of  sulphuric  acid  roughly  estimated  in  this  manner 
should  be  controlled  by  repeating  the  experiment. 

One-third  of  theipuintity  of  acid  thus  determined  is  added 
to  the  raw  xylene  in  a  suitable  stirring  apparatus;  the 
remain<lcr  and  about  one-sixth  of  the  acid  in  excess  is  athleil 
after  some  time.  The  influx  is  to  be  so  regulated  that  the 
teiui)erature  during  the  reaction  does  not  exceed  SO^.  Under 
these  conditions  all  the  meta-.\ylene  passes  into  solution 
exclusively  as  1,  3,  4  meta-xyleiiesulphonic  acid.  After 
allowing  it  to  settle  for  some  time  the  acid  is  drawn  off.  It 
still  contains  2 — 3  per  cent,  of  hydrocarbons  mechanically 
ilissolved  ;  most  of  them  separate  when  the  acid  is  dihiteil. 
The  mixture  of  acids  is,  by  the  addition  of  water,  brought 
to  a  specific  gravity  of  1'4.  A  considerable  rise  of  the 
tcinperature  ai>ove  100'  is  of  direct  advantage,  as  it  prevents 
a  too  early  crystallisation  of  the  sulphonic  acid  so  that  the 
mechanically  dissolved  hyflrocarbons  can  separate  at  the 
surface.  At  the  same  time  the  greater  part  of  the  sulphonic 
acids  of  the  oletines  of  the  raw  xylene,  which  are  present  in 
small  quanlities,  is  decompo.sed.  The  sulphonic  acids  of  the 
xylenes  begin  to  decompose  only  wry  sliglitly  at  1.50'. 

On  cooling  slowly  the  whole  mass  ct)nsolidates  to  a  firm 
cake  of  crystals  of  the  o-meta-xjlenesulphonic  acid.  The 
inothcr-liiiuor  obtained  hy  treating  the  crystals  in  a  centri- 
fugal machine  separates  into  two  layers,  a  lower  one 
containing  nearly  pure  sulphuric  acid  of  sp.gr.  I'.'i" — 1-6, 
and  above  it  a  layer  of  sulphonic  acid  for  the  most  part  still 
in  a  liquid  state.  From  this,  repeated  crystallisations  of 
i;-meta-xylenesnlphonic  acid  are  obtained  after  destruction 
of  the  oletinesulphonic  acid  still  present  hy  heating,  and 
subsequent  addition  of  sulphuric  acid. 

Jf  the  pure  hydrocarbon  is  to  be  regenerated  from  the 
sulphonic  acid,  the  latter  may  be  decomposed  iiuantitatively 
with  water  in  a  boiler  at  220  ,  under  pressure.  In  the  case 
of  meta-xylene,  a  carefully-directed  dry  distillation  of  tlie 
ammonium  salt  is  also  possible,  but  not  iu  the  case  of  para- 
and  ortho-xylene.  The  meta-xylcne  is  first  acidulated  a 
little  with  sulphuric  acid,  and  will  then  give  a  better  yield 
than  by  diy  distillation  of  the  free  acid,  without  any  other 
secondary  ilecomposition  except  a  partial  carbonisation.  The 
yield  by  distillation  of  the  ammonium  salt  amounted  to 
HO — 90  per  cent. 

Para-xylene. — The  remainder  of  hydrocarbon  separated 
from  the  mcta-xylenesulphouic  acid  is,  in  the  same  stirring 
apparatus,  at  once  treated  with  an  excess  of  sulphuric  acid. 
The  elevation  of  temperature  is,  if  necessary,  supported  by 
indirect  steam,  and  is  to  he  kept  for  some  time  at  80' ;  the 
whole  substance,  except  about  .5 — 10  per  cent.,  will  then 
dissolve.  The  mixture  of  acids  is  drawn  off,  and  again 
diluted,  as  in  the  case  of  meta-xylene,  and  left  to  crystallise 
in  a  cool  place.  The  mass  at  once  separates  into  two  layers, 
of  which  the  lower,  containing  the  sulphuric  acid,  considerably 
exceeds  in  quantity  that  of  the  meta-xylene,  but  also  contains 
no  appreciable  quantity  of  dissolved  hydrocarbons.  'I'he 
tipper  layer  coagulates  to  a  pulp  of  needles  of  the  para- 
xylcncsulphonic  acid,  in  the  still  liquid  ortho-xylenesnlphonic 
acid. 

The  para-compound  crj'stallises  completely,  and  may  be 
obtained  so  pure,  hy  means  of  a  good  centrifugal  machine, 
that  the  hydrocarbon  isolated  from  it  melts  at  5' — 1°.    As 


the  stilphonic  acid  is  deliquescent,  a  quick  and  thorough 
separation  of  these  crystals  is  essential  for  the  subsequent 
preparation  of  pure  ortho-xylene. 

Toluenesulphonic  acid  behaves  like  para-xylenesiUphonic 
acid,  is  not  easily  dlstinguishulile  from  it  externally,  and.  In 
tile  above  operation,  renders  the  para-xylenesulphonic  acid 
impure,  if  the  amount  of  toluene  in  the  raw  xylene  be 
consitlerable. 

If  a  greater  i>urity  in  the  para-xylene  be  desired,  the 
sulphonic  acid,  freed  from  mother-liciuor  by  the  centrifugal 
machine,  is  to  be  dissolved  in  water,  and  reerystalllsed  by 
addition  of  suli)huric  acid.  The  barium  salts  have  not 
rendered  any  ])articularly  good  service  in  the  separation  of  the 
xylenes.  For  the  preparation  of  absolutely  pure  para-xylene 
the  beautifully  crystallising  sodium  salt  of  the  sulphonic 
acid,  obtained  from  the  calcium  salt,  is  most  preferable. 

The  only  way  of  isolating  the  para-xylene  is  by  decom- 
]Mislng  it  with  water  in  the  )iressnre  boiler,  where  decom- 
position will  take  place  quantitatively  ;  the  sodium  salt 
nuist  previously  be  acidulated.  A  dry  distillation  of  the 
acid,  or  of  the  acidulated  annuonium  salt,  is  inadmissible, 
scarcely  20  per  cent,  of  the  theoretical  produce  being 
obtainable. 

Oftho-.vylene. — The  mother-liquors  of  the  para-xylene- 
sulphonic acltl  contain,  indeed,  all  the  ortho-xylene,  but  do 
not,  by  simple  decomposition,  produce  any  hydrocarbon  of 
sufiicient  purity.  It  is  best  to  form  first  the  lime  salts,  and 
to  prepare  the  sodium  salt,  which,  of  ortho-xylene,  is 
particularly  easy  to  obtain  in  fine  crystals,  needing  not 
even  to  be  reciystallised  in  order  to  furnish,  after  decom- 
position, a  pure  hydrocarbon  with  a  constant  boiling  point 
between  143"  and  145°.  In  experimental  decompositions 
the  sodium  salt  behaves  like  the  para-compound.  With 
dilute  sulphuric  acid  or  hydrochloric  acid  the  decomposition 
in  the  pressure  boilers  takes  place  quantitatively.  Dry  dis- 
tillation produces  even  worse  results  than  with  para-xylene. 

The  portion  of  raw  x^'lene  which  remained  undissolved 
In  sulphuric  acid  consists  of  parallins,  and  not  polymerised 
terpencs.  A  hydrocarbon,  with  Its  boiling  point  between 
those  of  para-  and  ortho-xylene,  is  not  present,  according  to 
the  author's  experiments. 

After  removal  of  the  meta-xylene  from  larger  quantities 
of  the  mixture  by  means  of  sulphuric  acid,  the  two  hydro- 
carbons might,  with  advantage,  be  obtained  sufficiently 
pure  for  most  purposes  liy  fractional  distillation  with  a 
difference  of  7°  in  the  boiling  point.  The  raw  sulphonic 
acids  become  turbi<l  on  the  a<lditlon  of  water,  not  only  on 
account  of  the  separation  of  the  excess  of  sulphuric  acid, 
but  also  because,  besides  a  few  aromatic  hydrocarbons, 
they  contain  mechanically  dissolved  olefines  and  the  like, 
which  separate  out  on  dilution  as  mentioned  umler  meta- 
xylene.  If  the  operation  were  conducted  with  suliihonic 
acid  only,  the  mechanical  separation  from  these  accompany- 
ing bodies  is  to  be  effected,  if  necessary,  by  dilution  or 
heating,  before  the  preparation  of  the  hydrocarbons  can 
take  place.  If  salts  of  the  sulphonic  acids  are  used,  these 
impurities  are  not  taken  into  account. 


PATENT. 


An  Improved  Constnictinn  of  Moulds  for  Castinr/ 
llectangular  Slabs  of  Naphthaline  or  like  Material. 
Fleming's  Oil  and  Chemical  Companj',  Limited,  and 
G.  H.  Tenner,  London.  Kug.  Pat.  900,  January  17, 
1889.     Gd. 

The  mould  is  made  in  two  halves,  each  having  an  angular 
recess.  When  the  two  halves  are  put  together,  face  to  face, 
the  recesses  form  a  hollow  rectangular  prism  divided 
diagonally  in  the  plane  of  the  junction  of  the  two  half 
moulds.  Each  portion  of  the  mould  Is  made  hollow  so  that 
it  may  be  kept  cool  by  the  circulation  of  water.  The  molten 
material  is  poured  into  a  kind  of  elongated  funnel,  half  of 
which  is  cast  on  the  top  of  each  half  mould. — A.  R.  D. 
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IV-COLOURING  MATTEES  AND  DYES. 

The   Reactions    effected    with    a    Concentrated   Aqueous 

Solution  of  Formaldehyde.     G.  Lo-^ekann.     Chem.  Zeit. 

13,  1089—1090. 
If  a  40  per  cent,  solution  of  crude  formaldehyde  be  treated 
with  aniline  the  latter  is  dissolved  to  a  clear  liquid.  After  a 
short  time  a  turbidity  arises,  and  if  a  large  excess  of  alde- 
hyde were  employed,  a  pasty  mass  settles  to  tlie  bottom  of 
the  vessel,  and  is  easily  soluble  in  methyl  alcohol,  and,  by 
evaporation  of  the  solution,  furnishes  colourless  needle- 
shaped  crystals,  which  are  saturated  with  an  oily  substance. 
By  taking  about  equal  volumes  of  aniline  and  crude  formal- 
dehyde, solution  is  effected  ;  turbidity  soon  sets  in,  but  then 
the  action  seems  to  cease.  If  heat  be  now  applied,  the 
reaction  proceeds  very  vigorously,  and  a  portion  of  the 
excess  of  aldehyde  is  volatilised.  As  a  residue  there  remains 
a  hard  sponge-like  mass,  which,  triturated  in  a  mortar  and 
washed  with  water,  is  not  so  soluble  in  meth}-]  alcohol 
as  the  preceding  substance.  After  washing  with  alcohol, 
a  quantity  of  small  white  needles  remain,  which  appear 
to  be  identical  with  the  crystals  first  obtained.  This 
crystalline  substance  was  found  to  be  identical  mth  the 
anhydroformaldehjde-auiline  obtained  by  Wellington  and 
Tollens  (Ber.  1885,  18,  3309).  Similar  products  were 
obtained  from  o-toluidine  and  p-toluidine. 

Benzamide,  warmed  with  a  concentrated  solution  of  crude 
formaldehyde,  undergoes  solution  ;  but  the  expected  sepa- 
ration of  the  product  of  the  reaction  did  not  take  place.  The 
solution  evaporated  on  the  water-bath  remains  liquid  for  some 
time,  and  then  all  at  once  solidifies  to  a  hard  colourless  cake 
of  crystals.  The  crude  product  melted  at  203°,  after  washing 
with  alcohol,  at  !!12°,  after  once  recrj-staUising  from  alcohol, 
at  216',  and  after  twice  reerystallising,  at  218''  C. 

If  a  solution  of  magenta  be  treated  with  crude  aldehyde, 
the  colour  becomes  much  more  intense  and  acquires  a  violet 
shade.  Probably  the  action  has  taken  place  in  such  wise 
that  the  aldehyde  has  reacted  upon  an  amido-gionp,  for  the 
colour  will  be  observed  to  have  taken  a  shade  of  violet,  a 
peculiarity  also  perceived  when  the  hydrogen  atoms  of  an 
ammonia  group  are  replaced  by  hydrocarbons.  If  now 
some  free  hydroxymethyl  sulphonic  acid  be  added,  the 
colour  becomes  still  more  intense.  When  added  directly 
to  magenta  solutions,  in  presence  of  the  hydroxymethyl 
sulphonic  acid,  soluble  and  insoluble  violet-red  compounds 
are  produced  of  much  greater  intensity  of  colour  than  is 
possessed  by  magenta.  Kosaniline,  prepared  from  com- 
mercial magenta,  was  next  treated  with  aldehyde.  The 
base  was  dissolved  with  a  \iolet-red  colour.  The  whole 
was  now  evaporated  on  the  water-bath  to  dryness.  A 
residue  was  obtained,  which  was  at  first  coloured  like  the 
solution,  l>ut  afterwards  became  gre\-ish-yellow.  Treated 
with  a  little  hydrochloric  acid,  a  riolet-red  coloured  solution 
was  again  formed,  which,  with  more  acid,  like  magenta,  was 
decolourised.  This  proves  that  there  was  present  a  sub- 
stituted rosaniline.  If  the  latter  be  heated  with  an  aqueous 
solution  of  hydroxymethyl  sulphonic  acid,  an  intensely 
coloured  violet  dyestuff  is  produced.  It  thus  appears  that 
the  hj'droxymethyl  sulphonic  acid  effects  a  still  further 
substitution. 

The  hydroxymethyl  sulphonic  acid  can  either  be  used  in 
the  free  state  or  iu  the  form  of  its  alkaline  or  barium  salts. 


On  the  Difference  of  Action  of  Sulphuric  and  Selenic 
Acid  in  Organic  Chemistrij.  M.  Istrati.  Bull.  Soc. 
Chira.  [3],  1,  480—481. 

Sulphuric  acid  acts  on  benzene,  producing  sulphonic  acid,  a 
sulphone  and  franceine.  ("  Frunceins  "  :  Peculiar  colouring 
matters  formed  together  with  sulphonic  acids  by  the  action 
of  sulphuric  acid  on  the  higher  chlorinated  benzenes.  Bull. 
Soc.  Chim.  48,  35  ;  Compt.  Rend.  106,  277  ;  J.  Chem.  Soc. 
1888,  259  and  591.)  In  the  formation  of  this  latter 
product  probably  an  oxidation  takes  place,  and  the  author 
tried  the  action  of  other  acids  containing  oxygen  and 
benzene  to  see  whether  a  similar  reaction  took  place.  The 
experiments  with  phosphoric  acid    and  selenic  acid  were 


without  result ;  in  the  case  of  the  latter,  only  a  small  quantity 
of  crystals  of  what  was  probably  barium  benzeneselenate 
being  obtained.  Acting  on  pentachlorobenzene  with  selenic 
acid  a  selenate  was  formed,  but  no  selenobenzene,  nor  the 
corresponding  "  franceine." — A.  L. 


On  the  Transformation  of  Sulphonic  Derivatives  under 
the  Influence  of  Heat  in  Presence  of  Sulphuric  Acid. 
M.  Istrati.     Bull.  Soc.  Chim.  [3],  1,  492—496. 

The  author  describes  some  experiments  made  on  benzene 
and  chlorobenzeue  with  sulphuric  acid.  If  200  cc.  of  benzene 
be  treated  with  300  cc.  of  concentrated  sulphuric  acid  at 
80°  C.  for  3 — 4  days,  the  benzene  is  converted  into  its 
monosulphonic  acid.  If  now  the  temperatiue  is  raised  to 
100°  C.  part  of  the  sulphonic  acid  is  reconverted  into  ben- 
zene, water  and  sulphurous  acid  being  formed  at  the  same 
time.  W^hen  all  benzene  has  been  removed  by  distillation 
the  temperature  rises  to  150°  C,  the  sulphuric  acid  becomes 
black,  and  a  crystaUiue  body,  sulphobenzide,  sublimes  into 
the  neck  of  the  flask.  The  author  explains  these  reactions 
by  the  following  equations  : — 

(I.)  C,H,  +  HoSO^  =  CsHsSOjH  +  H,0. 

(n.a.)  C6H5SO3H  -I-  H^SO^  =  CsHj  +  H2S2O;— 

or  more  probably 

(II.  6.)  2  CfiHjSOaH  =  2  C^Hj   f  2  SO2  +  O.. 

(III.)  2  CsH.SOaH  =  CgH.SOAHs  +  SO.H^;  or 

CsHsSOjH  -I-  CsHe  =  CeH^SOsC^Hs  +  H^O. 

If  the  calcium  salt  of  trichlorobenzenesulphonic  acid  be 
boiled  with  two  parts  of  sulphuric  acid,  sulphurous  acid, 
water,  hydrocliloric  acid,  and  an  oily  liquid  triehlorobenzene 
are  formed,  besides,  probably,  the  calcium  salt  of  dichloro- 
benzenesulphonic  acid.  By  the  following  equations  it  is 
sought  to  explain  these  reactions  : — 

(1.)  C6H2CI3SO3H  -I-  H„SO^  =  C6H3CI,  +  HjSjO; ;  or 

(2.)  2  C6H2CI3SO3H  =  2  C5H3CI3  +  2  SO2  +  O2. 

(3.)  2  C5H2CI3SO3  +  H3SO4  =  2  C6H„CI„(S03H)2  + 

On  +   HCl. 

—A.  li. 


On  Diphenoltrichlorethane  and  p-Dihi/dro.vi/stilbene. 
K.  Elbs  and  O.  Hoermaun.  J.  Prakt.  Chem.  1889,  39, 
498—502. 

D1PHENOLTRICHLOKETH.4NE,  like  diphenyltrichlorethane, 
yields,  on  treatment  with  zinc  dust  and  alcohol,  a  stilbene 
derivative,  p-dihydroxystilbene.  To  prove  its  constitution, 
the  product  was  acetylised  and  oxidised  in  acetic  acid  solution 
by  potassium  permanganate,  ^-hydroxybenzoic  acid  was 
thus  formed.  A  further  proof  was  forwarded  by  converting 
p-diamidostilbene,  through  the  diazo-compound,  into  the 
dihydroxy-conipound,  which  corresponded  in  its  properties 
exactly  with  the  compound  prepared  by  the  authors.  It 
combines  with  diazo-comjiounds,  and  forms  dyes.  Ammonia 
does  not  change  the  phenol  into  an  amide  at  230°  C. 
Addition  of  three  parts  of  nitric  acid  (sp.  gr.  1  •  52)  to  one 
part  of  the  diphenoltrichlorethane  dissolved  in  five  parts  of 
glacial  acetic  acid,  produces  diuitro-p-dih3'droxydiphenyl- 
trichlorethane,  melting  at  159°  C,  little  soluble  in  glacial 
acetic  acid,  xylene,  and  alcohol,  easily  in  nitrobenzene  and 
acetone.  It  explodes  when  heated  above  its  melting  point. 
Its  diacet}l-eompound  forms  light  yellow  plates,  melting  at 
197°  C.  On  further  nitration  with  nitric  and  sulphuric 
acid,  a  tetranitro-compound  is  formed,  crystallising  in 
needles  melting  at  252°  C.  The  dinitro-compound  fields,  on 
reduction,  a  diainido-compound  crystallising  from  alcohol 
iu  colourless  needles,  turning  black  at  95°  C,  and  decom- 
posing without  melting  at  a  higher  temperature.  The  authors 
give,  further,  an  easy  method  of  preparation  for  p-diamido- 
stUbene.  10  grms.  of  dinitrostilbene  are  heated  on  the  water- 
bath  with  100  cc.  of  alcohol.  The  calculated  amount  of 
hydrochloric  acid  (sp.  gr.  1-18 — 1'19)  and  the  calculated 
amount  of  tin  are  then  added.  After  boiling  for  2 — 3  hours, 
the  same  quantity  of  tin  and  hydrochloric  acid  as  before  are 
added,  and  the  boiling  is  continued  for  about  1|  hours,  the 


Not.  so.  1889.]       THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


877 


flask  being  well  shaken  until  the  solution  appears  light 
brown.  Aftor  tillrntioii  iind  ovnporntion  of  the  nk'ohol,  the 
filtnite  is  poured  into  an  excess  of  eaustic  soda,  whii'h  must 
not  hi'  too  dilute.  The  preeipitate  of  dianiiilostilbeiie  sellks 
easily,  and  the  liquid  is  removed  hy  deeantatiou.  .\l'tir 
washing  witli  dilute  eaustic  soda,  it  is  lilteied,  washed  witli 
water,  and  recrystallised. — A.  L. 


On  the   Oxidation  of  Tripbt'tii/lmrthtini'.     M.   Hanciot  and 
().  Saint-l'ie'rre.     Hull.  Sir-,  t'him.  [aj,   1,773—774. 

Thk  authors  suspected  a  specimen  of  triphenylmethane, 
prepared  by  the  action  of  chloroform  on  benzene  in  presence 
of  ahuniniuni  chloride,  to  contain  a  homologne  due  to  the 
prt'sence  of  tohiidine  in  the  benzene.  To  decide  this  (juestion 
the  body  was  oxidised.  .10  grnis.  of  it  were  boiled  for 
15  hours  with  oOO  grms.  of  ]iotassium  bichroniatc  iiiid 
2  kilos,  of  a  mixture  of  one  part  of  sulphuric  acid  and  one 
part  of  water.  The  excess  of  hiclu-omate  is  then  destroyed 
by  alcohol  and  the  mixture  filtered  through  glass  wool  after 
cooling.  The  filtrate  and  the  residue  were  shaken  with 
ether.  The  latter  yielded  to  caustic  potash  the  acid 
proilucts  which  were  on  acidulation  witli  sulphuric  acid 
precipitated.  Steam  was  passed  through  to  remove  benzoic 
acid  an<l  the  remaining  pro<luct  crystallised  from  water  and 
alcohol.  It  melts  at  H"^  C,  becomes  then  again  solid,  and 
remelts  at  125^  C.  It  was  proved  to  be  o-lienzoylbenzoic 
acid.  The  ethereal  solution  contained  also  bcnzophcnone 
and  triphenylcarbinol,  melting  at  159'  C.  The  sulphuric 
acid  solution  of  chrome  alum  was  observed  to  contain 
anthraquinone,  which  originated  probably  from  benzoyl- 
benzoic  acid.  The  latter,  however,  could  not  have  been 
produced  unless  there  had  been  a  side  chain  in  the  hydro- 
carbon. — A.  L. 


The  Action  of  Potassium  on  Tripheiu/lmethaiic.  M.  Hanriot 
and  O.  Saint-Pierre.     Bull.  Soc.  Chim.  [3],  1,  77-1—780. 

TBiPHENYLMi'rrHANK  is  not  acted  upon  by  sodium.  If, 
however,  it  is  heated  with  potassium  to  200'  C,  hydrogen 
escapes,  and  the  metal  enters  into  combination  with  the 
hydrocarbon.  When  carbonic  acid  is  passed  over  this  new 
compound,  triphenyl  acetic  acid  is  formed  identical  with  the 
one  obtained  by  Fischer,  licnzylchloride  forms  benzyltri- 
phenylmethaue  ether,  C6H5Cll2C(C5H5)3,  or — 

(C6H5)„:CH.(C„R,.CH2.C,H3) 

By  the  action  of  beiizoylchloride  on  the  metal  compound 
benzoylphenylene,  diphenylmcthane  is  formed. 

If  the  compound  of  potassium  and  the  hydrocarbon  be 
heated  to  250'  C,  again  hydrogen  is  evolved,  and  a  new 
compound,  is  formed,  C',,jHi,,  boiling  above  360"  C.  and 
melting  at  I-J8'5°  C,  identical  with  a  body  obtained  by 
Hemilian.  Its  constitution,  according  to  the  authors'  view, 
is  C,H^  :  C(C„H5)„. 

Potassium  acts  also  on  tetraphenylethylene,  and  the 
product,  when  treated  with  benzylchloride,  forms  a  hjdro- 
carbon,  melting  at  237'  C,  which  has  to  bo  considered  as  a 
benzyl  -  derivative  of  tetraphenylethylene.  Some  bromo- 
and  nitro-tlcrivatives  of  the  above-described  compounds  are 
mentioned. — A.  L. 


at  180°  C.  benzidine   and  methyl  chloride.     The   reaction 

between  dimcthylaniline  and  aluminium  chloride  is  due  to 
oxidation  by  the  air.  If  a  mixture  of  ferric  and  aluminium 
chloride  hi'  used  and  air  excluded,  the  ferric  chloriilc  is 
re)luce<l,  but  oidy  red  substances  are  obtaiui'd,  which  were 
not  examined.  When,  however,  pure  aluminium  chloride 
and  dry  oxygen  were  applied,  a  consitlerablc  quantilv  of 
methylbcnzidine  was  formed.  By  acting  on  dimcthylaniline 
containing  ilimethyltoluidiue,  a  new  base,  tetranicthyldi- 
amidodiplicnvlmethane,  was  obtained,  melting  at  90'  C 

—A.  L. 


PATENTS. 


Action    of    Dimethylaniline  in    Presence    of   Aluminium 
Chloride.     H.  Giraud.      Bull.  Soc.  Chim.  [3],  1,  691 — 693. 

AxtJMrxira  chloride  combines  with  dimethylaniline  with 
evolution  of  great  heat.  The  product  of  the  reaction 
crystallises  in  long  prisms,  melting  at  88°  C,  but  deeoui 
posing  rajiidly,  so  that  its  composition  could  not  be 
exactly  determined.  If  dimethylaniline  be  heated  with  five 
parts  of  aluminium  chloride  in  a  sealed  tube,  no  reaction 
takes  i)lace.  Air  having  access,  a  product  is  formed,  which 
is  obtained  pure  by  adding  an  excess  of  eaustic  soda  to 
dissolve  the  aluminium  hydrate,  and  removing  the  dimethyl- 
aniline by  distillation  with  steam.     A  solid  base — 

(CH3)„XCeH^.QH,X(CH3)„ 

remains,  crystallising  in  small  needles  melting  at  195'  C. 
By  the  action  of  gaseous  hydrochloric  acid,  the  base  forms 


The  Manufacture  of  the  Sulpho  Ariils  of  a  Red  Basic 
Naphthalene  Di/i'stu(f.  .1.  Y.  .lohnson,  I/ondon.  From 
"  The  Hadische  Anilin  and  Soda  Falirik,"  Ludwigshafen, 
Germany.     Kng.  I'at.  l.-),259,  October  23,  1888.     8(/. 

Whkn  na|)hthoquinone  dianilide  is  heated  with  aniline  and 
its  hydrochloride  a  red  basii;  colouring  matter  is  obtained 
to  which  the  name  liosindiiUiie  has  been  given  (Chem. 
Soc.  .1.  (Trans.)  18S8,  1291).  This,  by  the  action  of 
sulphuric  acid,  is  converted  into  sulplionic  acids,  wliicli  can 
be  used  for  dyeing aiul  printing.  Nai)hthoquinoue  dianilide 
is  produced  by  the  action  of  aniline  on  derivatives  of  a-  and 
/3-naplillioquinonc  and  upon  nitroso-  and  azo-naphthalene 
derivatives.  Hy  heating  the  last-named  compounds  with 
aniline  and  its  liydrocldoridc,  the  formation  of  naphtho- 
quinone dianilide  and  its  conversion  into  the  red  colouring 
matter  can  be  cffecte<l  in  one  operation.  The  following  com- 
pounds yield  naphthoquinone  dianilide  : — Amidonaphtho- 
quinoneiinidc,  /3-naphthoquinone  and  its  anilide,  beuzol- 
azo-o-naphthylamine,  bcnzolazo-ethyl-a-naphthylamine, 
benzolazo-a-phenylnaiihthylaniiDc,  bcnzolazo-o-naphthol, 
nitroscqihenyl-a-naphtliylatnine,  nitroso-a-naphthol,  nitroso- 
/3-naphtliol  and  dibromo-a-naphthol.  The  following  com- 
pounds also  yield  rosinduline  when  heated  with  aniline  and 
its  hydrochloride  ;  o-naplithoquinone,  chloro-a-naiihtho- 
quinoiic  (m.p. Ill'),  hyiiroxy-a-na]ihthoquinone,  a-naphtho- 
quinone  anilide  and  benzene-azodimetbyl-u-naplithylamine. 
The  following  arc  the  details  of  the  invention  : — 10  kilos,  of 
benzolazo-a-naiihthylamine  hydrochloride  are  mixed  with 
10  kilos,  of  aniline  hydrochloride  and  35  kih)s.  of  aniline  in 
an  enamelled  vessel.  The  melt  is  continually  agitated  and 
the  temperature  is  raised  in  about  4  hours  to  130'.  It  is 
then  gradually  raised  in  another  4  hours  to  170°,  and  this 
temperature  is  maintained  for  4  hours  longer  or  until  a 
sample  dissolved  in  sulpluu-ic  .icid  shows  a  pure  green 
colour.  The  melt  after  cooling  is  boiled  with  dilute  hydro- 
chloric acid,  and  the  residue  purified  by  heating  10  kilos, 
of  it  with  30  kilos,  of  toluene  to  100'  which  dissolves  out 
the  impurities.  The  undissolved  residue  is  dissolved  in 
about  20  kilos,  of  hot  alcohol,  filtered,  and  caustic  soda 
added  to  the  filtrate  until  alkaline,  when  the  base  separates 
out.  It  crystallises  from  toluene  in  dark  reddish-brown 
crystals,  melting  at  234'.  By  the  action  of  sulphuric  acid 
sul])honic  acids  of  this  substance  are  produced,  containing 
one  or  more  sulphonic  groups  according  to  the  concentration 
of  the  acid  and  the  temperature  at  which  the  sulphonation 
is  effected. 

Monosulphonic  Acid. — 10  kilos,  of  the  compound,  or  of 
its  hydrochloride  or  sulphate,  are  mixed  with  50  kilos,  of 
sulphuric  acid  containing  96  per  cent,  of  HoSOj,  and  heated 
to  about  100°  for  5  hours,  or  until  a  sample  after  precipitation 
with  water  dissolves  to  a  clear  solution  in  caustic  soda. 
The  melt  is  then  poured  into  10  times  its  weight  of  water, 
and  if  necessary  purified  by  conversion  into  the  sodium  salt, 
which  is  afterwards  decomposed  by  dilute  sulphuric  acid. 

Disulphonic  Acid. — 10  kilos,  of  rosinduline  or  of  the 
monosnlphonic  acid  just  described,  are  mixed  witli  30  kilos, 
of  sulphuric  acid  containing  23  per  cent,  of  S(J;,  and  heated 
to  40°  until  a  sample  when  diluted  with  water  gives  a  red 
precipitate  which  is  perfectly  soluble  in  pure  boiling  water. 
The  melt  is  then  poured  into  200  litres  of  water  at  0°,  and 
the  precipitate  after  filter-pressing  is  suspended  in  400  litres 
of  water,  and  eaustic  ammonia  added  until  it  dissolves.  The 
aminoniiun  salt  crystallises  out  on  evaporation. 

Soluble  Sulphonic  Acid.  —  The  monosnlphonic  acid 
above  mentioned  is  heated  with  six  times  its  weight  of 
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sulphuric  acid  containing  23  per  cent,  of  SO3  to  100^,  until 
a  sample  is  easily'  soluble  in  20  parts  of  cold  water.  The 
melt  is  then  diluted  with  about  10  times  its  weight  of  water, 
limed,  filtered,  and  the  solution  decomposed  with  sodium 
carbonate  to  obtain  the  sodium  salt.  Either  of  the  two  last 
mentioned  acids  dye  animal  fibres  crimson  from  an  acid 
bath,  and  are  recommended  as  substitutes  for  archil. 

— T.  A.  L. 


ImproKements  in  the  Preparation  of  a  Beta-Naphthylamine 

Sulphoiiic  Acid   arid  of  Colouring    Matters    therefrom. 

A.  G.  Green,  London.     Eng.  Pat.   15,849,  November  2, 

1888.     id. 
This  patent  describes  a  new  method  for  the  production  of 
the   acid    commonly   known   as   the    S-sulphonic    acid    of 
^-naphthylamine. 

Equal  molecular  proportions  of  /3-naphthol  and  sulphuric 
acid  containing  100  per  cent,  of  H2SO4  are  heated  to  100° 
— 130'  until  the  sulphonation  is  complete.  The  melt  is 
dissolved  in  water,  salt  added  until  all  tar  is  precipitated, 
and  the  solution  is  filtered,  when  the  sodium  salt  of  the  acid 
separafes  out  on  cooling.  It  is  converted  into  ^-naphthyl- 
amine  sulphonic  acid  or  a  salt  thereof  by  heating  dry  in  a 
current  of  ammonia  gas  or  in  an  autoclave  with  caustic 
ammonia  or  with  a  salt  of  ammonia  and  an  alkali.  The 
product  is  dissolved  in  water,  precipitated  by  an  acid,  and 
the  /3-naphthylamine-5-sulphonic  acid  is  separated  from 
the  ^-naphthylamine-3-sulphomc  acid  which  is  formed 
simultaneously,  by  well-known  methods.  By  decomposing 
the  former  with  sodium  carbonate  the  sodium  salt  is  obtained 
which  can  be  emplojed directly  for  the  production  of  colour- 
ing matters  either  by  acting  on  it  with  diazo-compounds, 
such  as  diazobenzene,  diazotoluene,  diazonaphthalene,  tetr- 
azodiphenj-l,  tetrazostilbene,  &c.,  and  their  sulphonic  acids, 
or  by  diazotising  the  5-naphthylamine  sulphonic  acid 
described  and  combining  it  with  amines  and  phenols  or  their 
sulphonic  acids. — T.  A.  L. 

Manufacture  of  Induline  Colouring  Matters  Soluble  in 
Water.  O.  Imray,  London.  From  "  The  Farbwerke 
vormals  ileister,  Lucius  and  Briining,"  Hochst,  Germany. 
Eng.  Pat.  16,325,  Xovember  10,  1888.     4d. 

CoLOrRTXG  matters  of  the  induhne  series  soluble  in  water 
are  obtained  by  heating  induline  with  p-  or  m-diamines  to 
150" — 190'.  10  parts  of  induline,  15  parts  of  ^-phenylene- 
diamine,  and  2  parts  of  benzoic  acid  are  heated  to  150° — 
180"  until  a  sample  dissolves  to  a  clear  solution  in  dilute 
hydrochloric  acid.  The  melt  is  then  dissolved  in  dilute 
hydrochloric  acid,  filtered,  and  the  dyestuff  precipitated 
with  salt.  The  colouring  matter  so  formed  dyes  a  greenish- 
blue  shade,  whereas  if  12  parts  of  m-phenylenediamine  be 
employed  in  place  of  the  p-diamine  a  reddish-blue  is 
produced. — T.  A.  L. 

Improvements  in  the  Production  of  Colouring  Matters 
resembling  the  Indulines.  C.  D.  Abel,  London.  From 
"  The  Farbwerke  vormals  Meister,  Lucius  and  Briining," 
Hochst,  Germanv.  Eng.  Pat.  16,393,  November  12, 
1888.     6d. 

AinDOAZOEEXzEN"E  hydrochloride,  when  heated  with  secon- 
dary or  tertiary  aromatic  amines,  such  as  mono-  or  di- 
methyl- or  ethyl-aniline,  to  about  150°,  forms  colouring 
matters  soluble  in  water.  15  kilos,  of  amidoazobenzene 
hydrochloride  and  20  kilos,  of  dimethylaniline  are  slowly 
heated  to  150°  in  an  enamelled  vessel  under  constant 
agitation.  Between  110°  and  130°  a  reaction  sets  in,  and 
care  must  be  taken  that  the  temperature  does  not  rise  above 
150°.  The  melt  becomes  ultimately  blueish-violet,  and  when 
no  further  reaction  takes  place  at  150'  it  is  mixed  with  dilute 
hydrochloric  acid  (1:3)  until  all  the  dimethylaniline  in 
excess  is  dissolved.  Salt  and  zinc  chloride  are  then  added 
and  the  colouring  matter  filtered  off.  It  is  used  preferably 
in  the  form  of  a  paste,  as  it  becomes  somewhat  less  soluble 
in  water  on  drying.     It  dves  cotton  a  bluish-violet  shade. 

— T.  A.  L. 


Y.-TEXTILES :  COTTON.  WOOL.  SILK.  Etc. 

PATENT. 

Improvements  in  or  applicable  to  the  Treatment  of  Esparto 
Grass  for  obtaining  Fibre  therefrom.  J.  Mactear,  London. 
Eng.  Pat.  16,943,  November  21,  1888.     4d. 

The  improvements  consist  in  a  preliminary  mechanical 
disintegration  and  partial  separation  of  the  silicious  coating 
of  esparto  grass  by  piercing  it  with  a  number  of  fine  pins 
fixed  to  a  plate  driven  rapidly  with  a  reciprocating  motion. 
In  this  way  the  subsequent  process  of  boiUug  with  soda  is 
performed  in  less  time  and  with  a  saving  of  chemical. 

— E.  J.  B. 


YL-DYEING.  CALICO  PRINTING.  PAPER 
STAINING,  AND  BLEACHING. 

On  the  Power  of  Resistance  of  Dyed  Fibres  to  the  Action 
of  Light.     J.  Joffre.     Hull.  Soc.  Chim.  [3],  1,  553—555. 

Chevreul  has  shown  that  if  coloiu-ed  materials  he  sub- 
mitted to  the  action  of  light  in  vacuo,  in  most  ca.ses  no 
decolourisation  takes  place.  The  author  has  made  some 
experiments  in  the  same  direction,  submitting  the  dyed 
fibres  to  the  action  of  sunlight  instead  of  loan  atmosphere  of 
nitrogen  in  vacuo.  He  operated  in  glass  tubes,  removing 
the  oxygen  by  pyrogallie  acid  and  potassium  hydrate. 
A  great  number  of  colouring  matters  remained  unchanged. 
The  results  with  cyanine  were  most  striking ;  this  colouring 
matter  did  not  suffer  at  all  under  the  conditions  named. 
The  shades  obtained  with  picric  acid,  however,  turned 
orange.  The  same  results  were  produced  when  the  dyed 
fibre  was  surrounded  by  a  layer  of  transparent  parafiin. 
Albumen  and  gelatin  also  offered  vcrv  efficient  protection. 

—A.  L. 

PATENTS. 

Improvements  in  Apparatus  for  Treating  Cloth,  Yarn,  and 
other  Materials.  F.  Moore,  Trowbridge.  Eug.  Pat. 
15,103,  October  20,  1888.     8rf. 

The  material  to  be  dyed  is  hung  on  a  frame  which  is  made 
to  rotate  in  a  cylinder  containing  the  dye ;  or  the  cylinder 
itself  may  be  made  to  rotate. — E.  J.  B. 


Improvements  in  the  Method  of  and  Apparatus  for  Dyeing 
Woollen  Cloths  and  other  Fabrics.  J.  H.  Hepworth, 
Churwell.     Eng.  Pat.  15,955,  November  5,  1888.     6d. 

The  inventor  claims  the  use  of  a  perforated  partition,  which 
prevents  the  material  to  be  dyed  from  coming  in  contact  with 
the  steam  pipe  used  for  heating  the  dje-bath. — E.  J.  B. 


A  Neio  or  Improved  Dyeing  Material,  and  Method  of 
Employing  the  Same.  C.  F.  Z.  Norov,  Paris,  France. 
Eng.  Pat^  17,094,  November  24,  1888.    "erf. 

This  invention  relates  to  the  preparation  and  use  of  a  new 
material  applicable  to  the  dyeing  of  animal  and  vegetable 
fibres  and  skins  of  all  kinds.  It  is  produced  by  the  action 
of  nitric  acid  upon  "  fecula,  starch,  or  flour,  or  more 
generally  upon  lignine  and  cellulose,"  being  the  product 
which  is  formed  between  the  first  and  last  stages  of  oxida- 
tion of  these  materials  by  nitric  acid.  Its  usefulness 
depends  upon  its  property  of  dissolving  almost  all  known 
metallic  and  earthy  oxides  (such  as  are  used  as  mordants), 
and  of  preventing  their  reprecipitation  by  excess  of  alkalis. 
For  its  preparation,  two  parts  of  nitric  acid  are  added  to 
one  part  of  starch,  and  the  mixture  heated  shghtl3-  in  an 
enamelled  vessel.  As  soon  as  the  reaction  is  fairly 
established,  the  vessel  is  removed  from  the  source  of  heat, 
and  the  action  allowed  to  complete  itself.  The  resulting 
liquid  is  termed  "  nitrated  or  denatured  starch."  Its  use  is 
illustrated  in  the  following  recipe  for  dyeing  black : — 
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\st  Hath. — :!0— -10  parts  of  dry  extract  of  logwood  j  1,000 
jjiirts  of  wiirui  wiitcr.  Dissolve,  eool,  iiud  add  it 
mixture  of  6 — 10  parts  of  sulphate,  nitrate,  acetate, 
or  other  salt  of  copper  ;  20 — 30  parts  of  water  ;  5 — 7 
parts  of  hydrochloric  acid  ;  10 — 15  parts  of  acetic 
acid. 

This  hath  may  he  modilied  hy  additiou  of  tannic  extracts, 
rosewood,  turmuric,  coal-tar  dyes,  &e. 

2nd  Bath. —  I'M  parts  of  "nitrated  starch";  21  parts  of 
sulphate  of  cop[x;r  (or  its  eijuivalent  of  oxide)  ;  -10 
parts  of  sulphate  of  alumina  (or  its  eipiivalent  of 
hydnite) ;  12  jiarts  of  arsenious  acid  dissolved  in 
a  solution  of  G  parts  of  potash  ;  sutHcient  aninu>riia 
added  to  make  the  mixture  neutral  ;  then  1,000 
parts  of  water ;  and,  tiually,  5  parts  of  carhonate  of 
so<la. 

Modified  baths  are  described,  containing  sulphate  of  iron, 
chloride  of  antimony,  sulphate  of  magnesia,  protochloride 
of  tin,  &c. 

In  performing  the  dyeing  process,  the  material  operated 
upon  is  immersed  in  bath  No.  1  for  one  or  two  hours, 
wrung,  and  partly  dried  in  the  open  air  or  in  a  sto\-e  ;  it  is 
then  immersed  in  hath  No.  3  for  from  three-tjuarters  of  an 
hour  to  an  hour  and  a  half,  care  being  taken  that  the  bath 
is  kept  alkaline.  The  material  is  wrung  out  lightly  and 
exposed  to  the  air  for  from  one  to  three  hours,  until  the 
black  is  completely  developed,  well  washed,  and  dried.  These 
dyeing  operations  are  coiiducleil  in  the  cold,  except  with 
materials  dillicult  of  penetration,  in  which  latter  case  the 
baths  may  be  heated  to  40' — GO'  C. ;  but  the  sei'ond  bath 
must  only  be  heated  towards  the  end  of  the  operation. 

— W.  E.  K. 


Improvements     in    Apyiaratus    for     Washinij,     Soaping, 

Scouriiiij,   Jileachiiiy,   Dyeing,   and   otherwise  similarli/ 

Treating    Tej-tite    Fabrics.      I.    Pollard,   Hyde.      Eng. 

Pat.  18,987,  December  2U,  1888.     Cd. 

TiiK   inventor   claims    an    improved  roller   made  up  of    a 

number  of  blades  or  scoops   tixed  on  a  skeleton   roller,  and 

caused  to  revolve  in  a  tank  containing   the  ni-cessarv  li<iuid. 

The  shape   of  the  rolK'r  causi-s  tlie  fabric  to  be  beaten,  and 

at  the  same  time  subjected  to  the  action  of  licjuid  caught  up 

by  the  scoops. — K.  J.  U. 


VII.-ACIDS,  ALKALIS,  AND  SALTS. 

On  the  Utilisation  of  the  Heat  of  Pyriles-Iiiirner   Gases. 
G.  Lunge.     Zeits.  f.  angew.  Chem.  18H'.),  2a7 — 299. 

It  is  not  very  long  since  the  gases  from  pyrites-burners 
were  deprived  of  their  superabundant  heat  before  entering 
the  sulphuric  acid  chambers  by  being  cooled,  in  long  con- 
duits, with  air  or  water,  and  without  making  any  use  of  this 
heat.  At  present,  as  is  well  known,  this  heat  is  either 
utilised  in  concentrating  sulphuric  acid  in  evaporating  pans 
placed  over  the  gas  Hue,  or,  in  a  still  more  direct  way,  in 
concentrating  chamber  acid  in  the  Glover  tower,  or  by  the 
adoption  of  both  these  plans.  As  shown  by  the  author 
some  years  ago,  the  denitrating  action  in  the  Glover  tower 
takes  place  almost  completely  in  the  upper  part  of  the 
tower,  whilst  in  the  lower  part  the  acid  is  concentrated,  and 
this  concentration  is  effected  entirely  at  the  expense  of  the 
heat  of  the  burner-gases.  To  a  certain  extent,  at  least,  it 
is  perfectly  practicable  to  carry  on  this  couceutration  of 
chamber  acid  by  means  of  the  heat  of  the  burner-gases  out- 
side of  the  Glover  tower — their  heat  can  be  first  utilised  in 
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concentrating  charalier  acid  by  an  indirect  system  of  heating 
in  pans,  or  by  lead  piping,  &c.,  and  the  partially-cooled 
gases  can  then  be  lead  into  the  Glover  tower,  where,  in  this 
condition,  they  will  naturally  effect  merely  a  denitrating 
action.  By  adopting  such  an  arrangement,  there  is  a 
decided  gain  when  acid  is  manufactured  for  sale  or  when  it 
is  to  be  concentrated  to  66°  B.  (sp.  gr.  1-842),  as  the  acid 
can  then  be  obtained  free  from  the  iron  and  alumina  which 
are  otherwise  unavoidably  derived  from  the  Glover  tower. 
At  the  same  time  the  author  states,  in  a  footnote,  that  the 
temperature  of  the  gases  must  not  be  lowered  beyond  a 
certain  limit,  and  in  a  future  communication  he  will  show 
that  the  working  of  the  Glover  tower  requires  a  certain 
moderately  high  temperature. 

Figs.  4  and  5. 


The  advantage  to  be  gained  by  the  above  method  is  not 
so  great  when  the  acid  is  made  for  use  in  the  manufacture 
of  sulphate  of  soda  or  superphosphate.  There  may  be 
cases,  however,  in  which,  owing  to  lack  of  space,  the  Glover 
tower  has  been  placed  too  near  the  burners,  so  that  it  is 
damaged  by  the  high  temperature  of  the  burner-gases. 

Such  a  case  occurred,  among  others,  in  the  large  manure 
works  of  Messrs.  H.  and  E.  Albert,  in  Biebrich,  where  the 
Glover  towers  are  only  1'5  metres  distant  from  the  burners, 
and  the  hot  gases  made  the  stones  at  the  inlets  red  hot, 
and  destroyed  the  towers  and  their  stone  packing.  These 
objectionable  features  have  been  avoided  by  first  utilising  the 
excess  heat  of  the  gases  for  -wamung  air,  which  is  afterwards 
used  for  drying  purposes.  The  tirm  of  Messrs.  Fellner 
and  Ziegler  of  Bockenheira  erected  the  plant,  drawings  of 
which  are  given  in  Figs.  1 — 5.  Figs.  1 — 3  represent  a 
horizontal  system  of  cooling  pipes ;  Fig.  1  is  the  ground 
plan  ;  Fig.  2,  a  longitudinal  section ;  and  Fig.  3,  a  cross 
section. 

On  each  of  the  burners,  A,  is  built  a  gas  chamber,  B, 
whose  length  is  two-thirds  that  of  the  burner.  The  burner- 
gases  enter  these  chambers  through  valvular  openings,  a, 
and  pass  through  similar  openings,  b,  into  the  pipes,  d, 
leading  to  the  Glover  towers,  C. ;  a  third  opening,  c,  permits 
the  gases,  if  desired,  to  pass  direct  into  d  and  C.  In  each 
of  the  chambers,  B,  lie  horizontal  cast-iron  pipes,  e,  which 
form  branches  of  a  main  pipe,y,  through  which  cold  air  is 
forced  by  means  of  a  blower,  g.  This  air  is  thus  exposed 
to  the  heat  of  the  burner-gases  in  the  chambers,  B,  becomes 
itself  heated,  and  leaves  the  chambers  through  branch  pipes 
leading  into  the  main,  A.  The  latter  is  protected  by  non- 
conducting material,  and  opens  into  the  flue,  i,  whence  the 
drying  apparatus,  D,  can  be  supplied  with  heated  air.  In 
these  works  the  air  is  heated  to  a  temperature  of  100°  C, 
but,  by  regulating  the  speed  of  the  blower,  the  temperature 
can  be  reduced  or  increased  (up  to  135°  C).  The  burner- 
gases,  which  enter  the  Glover  towers,  C,  through  d,  are  still 
hot  enough  to  caiTy  out  all  the  usual  concentrating  and 
denitrating  operations.  But  the  acid,  which  formerly  ran 
off  at  a  temperature  of  140°,  is  now  reduced  to  from  115° 
to  120°,  and,  therefore,  requires  less  cooling  for  use  iu  the 
Gay-Lussac  tower,  and  the  durability  of  the  Glover  towers 
is  increased.  At  the  same  time  an  economy  of  fuel  has 
been  effected  in  the  drying  process,  amounting  to  5,000  kilos, 
of  coal  daily,  and  the  character  of  the  manufactured  product 
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is  much  improved  by  the  use  of  pure  air  for  drying,  iustukd 
of  till'  siuoko  pisi'S  formerly  iisi'd. 

Fi^'s.  I  mid  i  show  an  miriglit  system  of  cooliiif;  pipes, 
luid  need  no  further  exphuuUiou.  This  system  is,  neverthe- 
less, not  so  niueli  to  be  recoiiiiiieiided  lus  the  horizoiitiil  one, 
in  wliieh  the  direetion  of  the  dnuijiht  is  uimltered,  and  there 
is  no  irregularity  in  the  working. — II.  S.  1'. 


On   'Ae  Recovery  of  Sulphoci/anogen  and  Ferrocyanoyen 
from  the  Spent   Oxide  of    Gas  Purifiers.     J.   V.    Ksop. 

Zeits.  f.  ungew.  Cheni.  1889,  305—307. 
TlIK  sulplux-yaiuites  in  spent  oxides  are  soluble  in  water 
and  alkidis,  whilst  the  ferroeyanogen,  which  exists  in  the 
form  of  a  double  compound  of  Prussian  blue  and  aninioiiium- 
ferroevanide,  is  insoluble  in  water  but  soluble  in  alkalis. 
Hcsides  the  cyanogen  compounds  the  spent  oxide  also 
contains  ammonium  and  sodium  sulphates,  small  iiiuuitilies 
of  sHiphites  and  sulphides,  and  a  considerable  quantity 
of  sulphur  associated  with  tar. 

Hclow  are  given  the  percentages  of  sulphocyanie  acid, 
aninioiiia,  and  potassium  fcrrocyauide  obtaiiiuhle  from 
various  samples  of  spent  oxide  : — 


Spent  Oxide  ft-om 


HCNS. 


NH3, 


K,FeCy<;  +  3  aq. 


It  happens  sometimes  that  spent  oxides  cannot  be  con- 
veniently worked  up  just  after  using,  and  have  to  be  stored. 
When  this  is  the  ease  great  care  should  be  taken  in  storing 
to  prevent  heating,  which  easily  takes  place  in  the  presence 
of  so  much  sulphur  (30 — 40  per  cent.)  ;  on  heating  the 
sulphocyanate  decomposes,  a  portion  being  converted  into 
ammonium  sulphite  and  sulphate,  and  another  portion 
into  fcrrocyanide.  This  "  heated "  spent  oxide  is  more 
dilficult  to  treat,  and  the  cyanogen  compouuds  cannot  so 
readily  be  extracted. 

The  author  has  tried  several  mechanical  methods  of 
lixiviating  the  spent  oxide  without  obtaining  entirely  satis- 
factory results  ;  viz.,  washing  in  Shank's  lixiviators  (as  used 
in  the  Leblanc  soda  process)  ;  also  a  method  of  nu'{;lianieal 
stirring,  first  with  water  to  extract  the  sulphocyaimtes,  and 
next  with  alkaline  solutions  (of  caustic  soda  or  caustic  lime) 
to  remove  the  ferrocyanides  and  e.xpel  ammonia ;  and  a 
process  patented  by  Kunheim  and  Co.  (Jaliresb.  1881,  170), 
consisting  in  grinding  the  oxides,  exhausting  with  water, 
then  heating  with  tpiicklime  in  closed  vessels  to  liberate 
ammonia,  and  again  lixiviating  with  water  to  remove  the 
fcrrocyanide.  He  finally  arrived  at  a  convenient  and  clieaii 
method  of  extraction  by  treating  the  spent  oxide  with  lime 
and  sulphate  of  soda  at  a  certain  temperature.  The  solvent 
action  on  the  double  salt  of  Prussian  blue  and  ammonia  is 
explained  as  follows  : — The  lime  liberates  a  portion  of  the 
ammonia,  and  this  brings  about  the  double  decompositions 
of  the  caustic  lime  and  sodium  sulphate  forming  caustic  soda 
and  calcium  sulphate,  a  reaction  which  under  ordinary 
conditions  docs  not  take  place  : — 

NajSOj  +  CaO  +  H.O  =  CaS04  +  2  NaOH. 


About  as  much  sodium  sulphate  is  required  as  there  is 
potassium  fenoi'yauide  obtainable  from  the  spent  oxides. 
Hy  this  luetliiul  the  Mil|>liiie\ anates  and  I'enoeyanides  are 
olitaineil  in  the  same  liipior,  and  are  afterwards  sei>arated 
by  fractional  precipitation  and  worked  up  into  sulphocyanates 
and  Prussian  blue.  As  a  result  of  many  extractions  the 
author  fouiul  that  mcu-e  suliihoeyanate  was  obtained  by  this 
alkaline  process  of  extractitui  than  when  the  spent  oxide 
was  trealetl  with  water  only,  leailiiig  to  the  eonclusioii  that 
a  siilphoeyanogen  eonipound  insoluble  in  water  occurs  in  the 
spent  oxide.     iSomc  of  the  results  are  shown  below  ; — 


Spent  Oxide  from 

HCNS  dissolved  in 

Water. 

Alkali. 

3-50 
2 '50 
3-73 
3- 66 

5'98 

Zurich 

Hanau 

2-85 
4-40 
6'98 

The  process  of  lixiviation  is  carried  on  in  an  upright 
wrought-iron  boiler,  provided  with  a  stirring  apparatus. 
Steam  is  led  into  the  mixture  and  the  air  exhausted  by  a 
pump.  The  required  temperature  is  soon  reached  and  the 
ammonia  evolved  is  drawn  off  by  the  pump  and  forced  into 
acid.  A  cooling  apparatus  between  the  pump  and  the  boiler 
condenses  the  steam.  After  some  hours  the  material  is 
exhausted  and  the  whole  driven  over  into  a  settling  tank. 
The  clear  liquor,  containing  the  sulphocyanates  and  ferro- 
cyanides, is  drawn  off,  whilst  the  resi(liie  is  pressed  or  filtered 
to  obtain  the  adhering  liquid. — H.  S.  P. 


The  Formation  of  Hydrogen  Peroxide  from  Sulphur 
Peroxide.     M.  Traiibe.     Her.  22,  I5I»— 1528. 

The  sulphur  peroxide  compound  is  prepared  by  electrolysis 
of  40  per  cent,  sulphuric  acid  solution.  This  is  made  up 
to  70  per  cent.,  brought  into  a  flask  with  inlet  and  outlet 
tubes  and  tap  funnel,  and  cooled  to  —  12^.  Oxalic  acid  is 
now  run  in  and  the  air  drawn  through  baryta  water.  No 
carbon  dioxide  was  evolved. 

The  amount  of  hydrogen  peroxide  and  SO4  present  were 
then  determined  in  the  same  sample.  The  residts  obtained 
were  as  follows  : — 

The  oxalic  acid  is  unacted  upon  by  SO4  in  presence  of 
70  per  cent,  sulphuric  acid.  In  the  tirst  hour  about  two- 
thirds  of  the  SO4  had  decomposed,  the  available  oxygen 
combining  to  form  HoOo,  without  interruption  from  the 
presence  of  oxalic  acid.  If  the  action  of  SO4  in  presence 
of  oxalic  acid  lasts  2 — 3  hours  a  secondary  reaction  begins 
with  evolution  of  CO.j,  but  this  the  author  finds  is  due  to 
the  oxidising  action  of  HoOn. 

SO4  is  indifferent  towards  carbonic  oxide.  It  has,  there- 
fore, a  weak  oxidising  action.  The  statement  of  Richarz 
that  HoOo  is  only  formed  in  presence  of  70  per  cent, 
sulphuric  acid  is  not  confirmed  by  the  author,  who  finds 
that  40  per  cent,  aciil  acts  equally  well. 

The  apparent  anomaly  that  hydrogen  peroxide  is  pro-' 
duced  by  a  weak  oxidising  agent  is  readily  explained 
because  the  former  body  cannot  exist  in  presence  of  a 
strong  oxidiser,  becoming  rapidly  oxidised  to  water. 

SO4  and  II0O2  react  slowly  on  one  another.  Sulphur 
peroxide  has  a  slow  and  often  scarcely  perceptible  action 
on  organic  bodies.  Indigo  sulphonic  acid  is  slowly 
decolourised.  The  peroxide  in  neutral  solution  is  reduced 
by  alcohol  after  several  days.     AsjO^  is  also  oxidised. 

The  author  considers  the  peroxide  to  belong  to  the  type 
of  hydrogen  peroxide  from  its  characteristic  chemical  pro- 
perties, which  accord  with  those  of  the  hydrogen  compound. 
The  compound  has  therefore  the  formula  S02(02)- 

On  this  assumption  the  various  reactions  are  readily 
explained. 

802(02)  +  2  HoO  =  HoSOj  -f  H2(02). 
802(02)  +  Pbo'2  =  PbS04  -H  (Oj)- 
H2(02)  +  S02(OH)2  =  SO„(0.j)  H-  2  II.O. 
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Hydrogen  peroxide  with  sulphuric  acid  gives  sulphur 
peroxide. 

That  hydrogen  peroxide  is  not  formed  by  oxidation  of 
water  is  shown  by  bringing  barium  peroxide  into  hydro- 
chloric acid.  If  any  free  oxygen  were  formed,  chlorine 
would  be  evolved,  but  this  is  not  the  case.  The  author 
concludes  his  paper  by  discussing  the  formula  of  hydrogen 
peroxide,  which  he  regards  as  a  compound  of  hydrogen 
with  molecular  oxygen  H-iCOj),  and  not,  as  usually  con- 
sidered, the  result  of  the  union  of  two  hydroxyl  groups. 

—J.  B.  C. 


The  Action  of  Acids  and  of  Metallic  Salts   on  Sodium 

Thiosulphate.  G.  Vortmann.  Ber.  22,  2307—2312. 
The  author  differs  from  the  opinion  expressed  by  Vaubel 
as  to  the  action  of  acids  on  sodium  thiosulphate  (see  this 
Journal,  1889,  704),  according  to  which  H.,S203  =  H2S  +  SO3, 
and  points  out  that  owing  to  the  long  time  (two  hours) 
during  which  the  experiments  were  carried  on,  secondary 
decompositions  would  be  likely  to  occur,  and  also  that  the 
use  of  strong  acids,  especially  of  sulphuric  acid,  would  also 
have  a  similar  tendency. 

In  the  experiments  described,  an  aqueous  solution  of 
sodium  thiosulphate  is  treated  in  a  small  flask  with  dilute 
acid  or  with  a  solution  of  a  metallic  salt,  the  mixture  heated 
to  boiling,  to  drive  out  the  sulphur  dioxide,  and  the  other 
products  of  decomposition  determined  in  the  residue.  The 
removal  of  the  sulphur  dioxide  is  promoted  by  passing  a 
current  of  h3-drogen  or  of  carbon  dioxide  through  the 
apparatus  during  the  experiment ;  this  also  prevents  oxida- 
tion to  sulphuric  acid,  by  the  oxygen  of  the  air,  taking  place. 
The  primary  decomposition  is,  according  to  the  author — 

H2S2O3  =  HjS  +  O  +  SOj. 

whilst  the  nature  of  the  final  decomposition  products 
depends  upon  various  circumstances.  Either  the  oxygen 
acts  on  the  sulphuretted  hy<b-ogen  with  separation  of 
sulphur  and  formation  of  sulphur  dioxide,  or  sulphuretted 
hydrogen  is  liberated  and  the  sulphur  dioxide  oxidised  to 
sulphuric  acid,  or  Anally  the  oxygen  acts  upon  undecom- 
posed  thiosulphate  with  the  formation  of  sodium  tetrathionate. 
On  boiling  pure  sodium  thiosulphate  with  dilute  hydrochloric 
acid  the  following  decomposition  takes  place  ; — 

Na^SA  +  2  HCl  =  2  NaCl  -i-  S  +  SOj  +  H^O. 

At  the  same  time,  up  to  20  per  cent,  of  the  thiosulphate 
is  converted  into  sodium  tetrathionate,  and  a  little  penta- 
thionate  is  also  formed.  Quantitative  experiments  show 
that  the  amount  of  free  sulphur  actually  obtained  corre- 
sponds very  closely  to  that  required  by  the  above  equation. 
In  no  instance  was  the  formation  of  sulphuric  acid  noted, 
and  the  author  states  that  traces  of  this  .acid  present  as 
impurity  in  the  thiosulphate  are  liable  to  be  overlooked 
in  testing  with  barium  chloride,  and  recommends  titrating 
with  decinormal  iodine  until  the  solution  is  just  yellow, 
and  then  acidifying  with  hydrochloric  acid  before  testing 
with  barium  chloride.  The  decomposition  by  hydrochloric 
acid  is  the  same  whether  an  excess  of  acid  or  of  thiosulphate 
is  present ;  certain  salts  of  the  alkali  and  alkaline  earths 
modify  the  reaction  slightly — potassium  iodide,  for  example, 
increases  the  amomit  of  sulphur  separated  and  gives  rise  to 
the  formation  of  a  little  sulphuric  acid. 

A  neutral  solution  of  aluminium  chloride  decomposes 
sodium  thiosulphate  as  hydrochloric  acid  does.  At  the 
start  a  httle  hydrogen  sidphide  is  evolved,  then  aluminium 
hydrate  mixed  with  sulphur  is  separated;  3" 25 — 4 '25  per 
cent,  of  the  thiosulphate  is  converted  into  tetrathionate, 
but  no  trace  of  sulphuric  acid  results  except  when  potassium 
iodide  is  added,  as  in  the  case  of  hydrochloric  acid.  Sodium 
thiosulphate  heated  with  copper  sulphate  is  decomposed 
with  the  liberation  of  sulphuric  acid,  a  fact  which  the 
author  is  taking  advantage  of  for  estabhshing  an  acidi- 
metric  method  for  the  determination  of  copper.  Mercury 
salts  decompose  sodium  thiosulphate  with  formation  of 
sulphide,  the  filtrate  from  which  contains  much  sulphuric 
acid,  little  tetra-  and  no  pentathionic  acid.  With  arsenious 
and  arsenic  acids,  also  with  antimony  chloride,  the  correspond- 
ing sulphide  is  precipitated,  and  only  a  trace  of  sulphuric 


acid  results.  Tetrathionic  acid  is  formed  in  the  case  of 
arsenious  acid  and  of  antimony  chloride ;  with  arsenic  acid 
pentathionic  acid  is  obtained.  Stannous  and  stannic  chloride 
act  similarly  on  sodium  thiosulphate.  A  precipitate  con- 
sisting of  mixed  sulphide  and  hydrate  is  obtained,  while  the 
filtrate  contains  sulplnu'ic  and  pentathionic  acids.  From  these 
experiments  it  appears  that  when  sodium  thiosulphate  is 
decomposed  in  absence  of  a  metal  forming  an  insoluble  sul- 
phide, the  sulphur  dioxide  liberated  acts  upon  the  hj'drogen 
sulphide  with  the  separation  of  sulphur.  In  presence  of 
metals  whose  sulphides  are  not  soluble,  or  only  slightly  soluble 
in  dilute  acids,  the  oxj-gen  set  free  in  the  decomposition 
either  oxidises  the  sulphur  dioxide  to  sulphuric  acid  or 
converts  unchanged  sodium  thiosulphate  into  tetra-  or 
pentathionate. — C.  A.  K. 


Hesearches  on  the  Sulphites.     P.  J.  Hartog.     Compt. 
Rend.  109,  179—182;  221—223;  436—439. 

Potassium  Sulphite,  K2SO3,  is  obtained  by  dissolving 
100  grms.  of  pure  potash  in  200  gi'ms.  of  water  in  a  current 
of  nitrogen,  and  then  saturating  the  solution  with  sulphur 
dioxide.  100  grms.  of  potash  dissolved  in  the  least  amount 
of  water  are  then  added.  The  flask  is  exhausted  and 
heated  in  an  oil-bath.  Thj  cr3Stals  formed  are  filtered  off 
through  wadding  in  a  current  of  nitrogen,  pressed  rapidly 
between  filter  paper  and  dried  in  a  vacuum.  The  salt 
crystallises  in  hexagonal  prisms  ;  these  are  deliquescent,  and 
oxidise  in  the  air.  Cold  is  produced  by  their  solution  in 
water. 

Sodium  Sulphite,  N.^-^SOs,  is  prepared  in  exactly  the  same 
way  as  the  potassium  salt,  though  it  is  always  impure, 
containing  crystals  of  tlie  hydrated  sulphite  NasSOs  7  HjO. 
The  crystals  are  sometimes  2 — 3  mm.  in  length,  and  crystalhse 
as  hexagonal  prisms. 

Double  Sulphite  of  Sodium  and  Potassium,  KNaSO^. — 
This  was  obtained  by  crystallising  equivalent  parts  of  the 
sulphites  of  sodium  and  potassium,  and  exactly  resembles 

these  salts. 

Double  Sulphite  of  Potassium  ajid  Ammonium. — Sulphite 
of  potassium  was  evaporated  with  a  large  excess  of  sulphite 
of  ammonium.  If  equivalent  quantities  he  taken,  almost 
pure  potassium  metasulphite  first  crystallises  out,  and  then 
a  mixture  of  potassium  and  ammonium  sulphites.  The  salt 
crystallises  in  hexagonal  prisms. 

Acid  Bisulphite  of  Sodium  and  Potassium — 
K^SOiNa^^SO^.S  U^O 

This  salt  was  prepared  by  saturating  two  equivalents  of 
carbonate  of  soda  with  sulphurous  acid,  and  then  adding  one 
equivalent  of  potassium  carbonate.  The  salt  is  very  soluble 
in  water,  and  it  cannot  be  dehydrated  without  decomposition. 
The  crystalline  form  could  not  be  determined. 

Acid  Bisulphite  of  Sodium  and  Ammonium — 

iNHi^^SO^,  2  iVa.,S03.9  H.,0 

A  current  of  ammonia  was  passed  into  a  saturated  solution 
of  bisulphite  of  sodium,  when  crystals  of  this  body  at 
once  separated.  It  is  stated  that  the  heat  of  solution  of 
the  metasulphite  of  sodium  when  freshly  prepared  is 
different  from  that  of  the  metasulphite  which  has  been 
prepared  for  some  time,  and  hence  that  this  latter  must 
be  an  isomeric  modification  of  the  metasulphite. — S.  G.  E. 


"  Kaliborite,"  a  New  Mineral.     W.  Feit.     Chem.  Zeit.  13 
1188. 

Seteraj.  years  ago  Staute  discovered  the  mineral  pinnoite 
at  Stassfurt  (Ber.  17,  1584).  The  present  author  has 
noticed,  in  Schmidtmannshall,  white  masses  which  resemble 
pinnoite  except  in  fracture.  In  this  particular  they  resemble 
kieserite,  and  like  kieserite,  fall  to  powder  in  water. 
The  powder,  on  examination  under  the  microscope,  was 
found  to  consist  of  small  particles,  on  which  no  crystal 
faces  coidd  be  distinguished.  Analysis  showed  the  con- 
stituents to   be  potassium,   magnesium,  boric   acid,  water. 
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aiid  11  very  small  >|uunlit.v  of  rhloiiiu'  (us  smlium  I'liloiide). 
Thi'  new  mineral  has  been  nanuil  "  Kiiliborite,"  ns  hitluTlo 
no  tninentl  has  been  known  eontiiinini;  poftissium  eomliiind 
with  boric  acid.  Several  analyses  of  the  mineral  were 
nuule,  and  all  agreed  well  with  each  other,  and  with  that 
calculated  for  the  formula,  2  KjU^Oio  +  OilgHjO,  +  ;!U  }LO, 
thus  : — 


K,0. 
MgO 

11,0. 


Found. 


6-48 
12-UC 
S7-16 
24-00 


100-00 


Calculated. 


0-43 
12-23 

r,T:u 

•23-iiG 


100-00 


The  disintejn-iitioii  of  the  mineral  in  water  is  due  in  all 
])robability  to  the  solution  of  the  small  quantity  of  sodium 
chloride,  which  acts  in  the  capacity  of  a  bindiiif;  agent. 
Water  has  very  little  action  on  "  kaliborite,"  but  warm 
dilute  mineral  acids  dissolve  it  easilv.  Its  specitic  gravity 
is2-05.— T.  L.  B.  " 

The  Suliihiliti/  <>/  Salts  in  the  Presence  of  Ari'ils,  Huses 
and  Stills.  The  Hydrochlorides  of  the  Chlorides.  Engel. 
Ann.  {.'him.  Phys.  [6],  17,  338. 

TiiE  following  are  the  hydrochlorides  of  the  chlorides  as 
yet  known,  with  the  exceptiou  of  those  of  the  chlorides  of 
mercury : — 

(SbCl3)j.HC1.2  H;0 

SbCli.o  HCl.ll  HoO 

(BiCyo.HCl.S  H„b 

(ZnCL);.HC1.2  H;0 

(ZnClj)j.2  HC1.4  H„0 

CuCu'hCI.S  HjO 

CuClj.2  HC1.5  HoO 

CdCl.,.2  HC1.7  H.O 

Fe.X-|,i.2  HC'l.l  HjO 

AUCI3.UCI.4  lUO 

PtClj.2  HCl.G  H2O 

SnCl4.2  HC1.6  HjO 

SnClo.HCI.3"H.,0' 

From  this  it  is  seen  that : — 

(1.)  All  the  hydrochlorides  of  the  chlorides  contain  water. 

(2.)  The  smallest  quantity  of  water  is  2  mol.  for  each 
molecule  of  HC'l. 

(3.)  When  the  hydrochloric  acid  combines  at  the  same 
temperature  with  a  varying  number  of  molecules  of  a 
chloride  the  amount  of  water  increases  at  the  rate  of 
2  mol.  of  water  for  each  additional  molecule  of  HC'l. 

The  facts  seem  to  point  to  the  conclusion  that  in  these 
compounds  the  hydrochloric  acid  e.\ists  as  the  hydrate 
HCI.2H5O,  combined  with  cither  anhydrous  or  hydrated 
chlorides.  This  is  rendered  all  the  more  probable,  as  the 
hydrate  HCI.2H2O  has  been  obtained  in  the  crystalline 
state.  .Such  a  consideration  is  perfectly  applicable  to  all  the 
salts  given  above,  with  the  exception  of  tlie  hydroc^hlorides  of 
the  chloritles  of  bismuth  and  cadmium  ;  it  wouhl  be  necessary 
to  assume  the  existence  of  (BiCy^.H.O  and  CdCL.S  HjO. 

Bismuth  chloride,  however,  is  anhyrlrous,  and  cadmium 
chloride  crystallises  with  two,  not  three,  molecules  of  water. 
It  is  possible,  however,  that  some  decomposition  may  go  on 
after  formation  of  the  hydrochloride. 

Mercuric  chloride,  which  forms  anhydrous  crystals,  gives 
rise  to  a  series  of  hydrochlorides  containing  more  than  two 
mols.  of  water  for  each  molecule  of  HCl. 

HgCL,.2HC1.7  HjO 
(HgCl;)3.4  HCl.HHjO 
(HgClo)3.HCI.6H.p 
(HgCli)3.HC1.4-5H50 
(HgCl5)s.HC1.5HjO 


It  may  be  noted  that — • 

(rt)  no  hydrochloride  of  a  chloride  is  insoluble  ; 

(/^)  the  soluliility  of  thi'se  salts  is  greater  than  that  of  the 
corresponding  chloride,  eupric  ehUtride  excepted  ; 

(c)  the  increase  in  the  .solubility  of  certain  chlorides  in 
presence  of  hydrochloric  aeiil  nuist  thus  depend  on  the 
formation  of  a  hydrochloride,  which  can  generally  be  isolated. 

— T.  L.  B. 


On  the  Action  of  Ili/drochloric  Acid  on  the  Solubility  of 
Cuprous  and  Lead  Chlorides.  K.  Kngel.  Bull.  .Soc. 
C;him.  [3],  1,  G93— G95. 

Thk  author  gives  a  comparative  table  of  experiments  made 
on  the  solubility  of  cuprous  chloride  by  Chatelier  and 
himself. 

Quantity  of  cuprous  chloride  in  10  cc.  of  saturated 
solution  in  presence  of  various  quantities  of  hydrochloric 
acid. 

EXPKRIMENTS    OF    Lk   ChATELIEB. 


T  =  17°  C. 

T  =  0°  C. 

Density. 

CujCU 
2 

HCl. 

Density. 

Cu,CU 
2 

HOI. 

..  • 

0-«6 

8-975 

1-04 

... 

l-O.-iO 

1-4 

15-7 

1-(I4 

1-5 

17-5 

... 

1-675 

lS-2 

1-065 

•2-9 

26-0 

1-080 

4-5 

S4-5 

1-132 

8  "25 

44-75 

1-135 

8-25 

47-8 

1-261 

15'5 

68-5 

11-5 

57-0 

1-S.t5 

33-0 

104-0 

The  figures  give  the  number  of  tttoTT  equivalents  of 
cuprous  chloride  and  hydrochloric  acid  in  10  cc.  of  the 
liquid. 

Lead  Chloride. — The  following  table  shows  the  solubility 
of  lead  chloride  in  presence  of  varying  quantities  of  hydro- 
chloric acid  in  a  saturated  solution  of  10  cc. 


PbClj. 

HC!. 

Sum  of 
Equivalents. 

0-42 

.. 

0-42 

0-22 

0-35 

0-67 

0-125 

0-675 

0-800 

0-11 

1-125 

1-235 

0-103 

1-5 

0-OM 

2-.S 

0-090 

3-4 

0-08 

4-5 

0-072 

D-8 

0-088 

11-7 

0-100 

29-5 

0-209 

4<i-7 

0-95 

72-0 

1-9 

96-0 

3-01 

111-5 

The  figures  represent  the  number  of  ,  „',■,  „  equivalents  of 
lead  chloride  and  hydrochloric  acid.  The  table  is  sufficiently 
clear  ivithout  any  further  comment. — A.  L. 
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PATENTS. 

Improvements  in  Furnaces  and  Apparatus  fur  Heating 
Pots  and  Crucibles.  W.  G.  Foster  Streatham  Common. 
Eng.  Pat.  14,39-1,  October  C,  1888.     8(/. 

Thk  furnace  consists  of  a  conical  or  (lome-shaped  well  of 
brickwork,  into  which  the  pot  is  lowered  from  the  top  by 
means  of  a  convenient  arrangement  of  chains  or  rods. 
Immediately  below  the  pot  (in  position)  is  a  circular  fire, 
resting  on  bars  radiating  outwards  from  a  central  pier  of 
brickwork,  the  heiglit  of  which  regulates  the  depth  of  the 
tire.  The  fuel — preferably  gas  eoke — is  charged  iu  from  the 
top  of  the  furnace. — A.  E.  D. 


Process  and  Apparatus  for  Producing  Phosphorus. 
3.  Readman,  Edinburgh.  Eng.  Pat.  1-1,962,  October  18, 
1888.     8(/. 

This  invention  relates  to  a  process  for  obtaining  phosphorus 
by  subjecting  materials  containing  phosphoric  acid  or  acid 
phospliate  of  lime,  incorporated  with  carbon  or  carbonaceous 
matter,  to  heat  generated  by  the  electric  cuiTent,  and  applied 
directly  to  the  materials  contained  within  a  furnace. 

— C.  N.  H. 

Improrements  in  or  appertaining  to  the  Separation  of 
Chlorate  of  Potash  (awrf,  if  desirable,  the  Chloride  of 
Calcium  or  Magnesimn,  or  other  similar  Salt  in  the 
Mother-Liquor)  from  Sohitions  thereof.  J.  R.  Wylde, 
M.  J.  Hammill,  and  H.  Auer,  Widnes.  Eng.  Pat.  15,097, 
October  20,  1888.     4d. 

A  coxsiDERABLE  loss  of  potassium  chlorate  arises  in  its 
manufacture  from  its  solubility  in  the  calcium  or  magnesium 
chloride  mother-liquors.  The  inventors  refrigerate  the 
mixture,  which,  from  the  former  process,  should  have  a 
specific  gravity  of  about  72'^  Tw.,  and  from  the  latter  of 
about  51^  Tw.  to  0°  F.  A  considerable  further  crop  of 
chlorate  crystals  is  thus  obtained.  The  operation  lasts 
about  a  week.  By  still  further  cooling,  the  chlorides  of 
calcium  and  magnesium  in  combination  with  six  molecules 
of  water,  can  be  crystallised  out. — 8.  G.  R. 


Improvements  in  the  Production  of  Carbonate  of  Soda. 
H.  W.  Wallis,  London.  Eng.  Pat.  15,367,  October  25, 
1888.     id. 

When  lead  has  been  reduced  from  its  sulphur  compounds 
by  fusion  with  an  alkali,  the  slag  contains  the  alkali  as 
sulphide.  This  is  dissolved  in  water,  and  carbon  dioxide 
passed  in  with  the  production  of  the  carbonate  ot  the  alkali ; 
the  sulphuretted  hyckogen  liberated  can  be  used  for  precipi- 
tating metals,  such  as  copper,  as  sulphides  from  their  solution. 
— S.  G.  R. 

Improvements  in  or  Connected  with  the  Concentrating  of 
Caustic  Alkali  and  other  Liquors  by  Multiple-Effect  or 
Yaryan  Plant,  for  the  Purpose  of  Preventing  Incrusta- 
tion or  Deposit  in  or  on  the  Tubes.  G.  H.  Bolton  and 
J.  E.  Wylde,  Widues.  Eng.  Pat.  15,624,  October  30, 
1888.     4d. 

In  order  to  free  the  liquors  wliich  are  to  be  concentrated 
from  nuitter  in  suspension,  they  are  passed  through  mineral 
filter  beds.  The  liquors  can  then  be  concentrated  by  the 
multiple-effect  system  of  evaporation,  i.e.,  passing  the  liquors 
through  a  large  number  of  pipes  of  small  diameter  and 
surrounded  by  steam,  without  risk  of  clogging  the  small 
pipes  by  the  deposition  of  insoluble  matter. — S.  G.  R. 


Improvements  in  Treating  a  Product  obtained  from  Sea- 
Weed.  R.  H.  Steedman,  Dumbarton.  Eng.  Pat.  15,815, 
November  2,  1888.     id. 

In  the  evaporation  of  the  liquors  obtained  by  the  lixiviation 
of  kelp,  a  salt  termed  kelp-salt  is  produced  To  this  there 
is  added,  either  when  in  solution  in  the  original  liquor,  or 
after  the  salt  has  been  redissolved,  chloride  of  calcium  or 
the  chlorides  of  other  metals,  such  as  magnesium,  strontium. 


and  barium.  Calcium  carbonate  is  thus  precipitated  with 
the  formation  of  chlorides  of  sodium  and  potassium,  which 
can  be  used  in  the  manufacture  of  alkali. — S.  G.  R. 


Improvements  in  the  Construction  of  Ammonia  Stills. 
G.  E.  Davis,  Manchester.  Eng.  Pat.  16,349,  November  12, 
1888.     »d. 

In  this  improved  apparatus  the  cap  or  rose  by  wliich 
steam  is  passed  into  the  layer  of  liquor  on  each  shelf  of  the 
ammonia  stills  has  a  deeply  sinuous  outline,  through  which 
pass  the  perforations  by  which  the  steam  is  distributed.  In 
Fig.  1,  A  represents   the  rose,  S  the  stops   cast  upon  the 

Fig.  1 


plate  b,  to  ensure  a  still  further  control  over  the  path  of  the 
steam.      Fig.  2    represents   the   column   still,   in   which   is 


nnn  n. 


included  the  liming  box.     The  upper  trays  hold  the  liquors 
containing  free  ammonia,  and  which  is  here  e\ohed.     The 
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liquors  then  pass,  by  the  piiio  C,  lo  tlic  chiimber  L.  This  is 
llllod  with  milk  of  liiiii'  by  the  pil'i-.ti.  l<i-|)t  iifiilatcd  hy  the 
sluaiii  |>ipo  v..  Thf  luillf  of  lime  ami  the  liipiors  which  now 
coiitaiii  only  tixiil  aninioniu.  pass  to  the  lower  tinys  hy  pipi-  U, 
are  there  steamed,  and  the  ammonia  iheiiiiiven  off  passes  up 
through  the  pipe  H  to  the  exit.  The  spent  liquors  are  run 
off  l>v  the  U-shaped  pipes  F.     (See  tliis  .Tonrnal,  1«8S.  71'.).) 

— S.  U.  1!. 


Impiiirtiiieiits   in  .l/iyi(i/(i/M.v  /i»-  lliv  Momi/uctiiic  of  Salt. 

II.  II.  Lake-.  London.     frLMii.T.  I..  .Mlierger,  11.  Williams, 

and  L.  U.  .Mlierger,  New  York.     ling.  I'al.  GI18,  April  ".(, 

1889.     Sd. 

TiiK  openitions  which  are  carried  on  within  tlie  apparatus 

will  he  hest  learned    from  a  description  of  the  plant.     There 

are  four  tubular  heaters,  A  and  A',  H  and  C.     The  heaters 

.\  and  .V  are  heated  hy  steam  brought  to  them  by  tlie  pipe 

S,  whilst  B  ami  C  are  heated  by  the  waste  steam  from  the 


evaporators  D  and  E,  carried  to  them  by  the  pipes  S'  aud  S'. 
The  brine  is  raised  to  a  teiuperalure  of  about  UOO"  L'".  under 
hydrnnlic  pressure.  Any  lime  preseut  as  sulphate  or 
earhouate  is  louial  lo  liecome  insoUiMe,  and  will  crystallisi' 
on  a  suitable  Kurfuoe.  The  brine  is  therefore  passed  through 
the  pnriliers  F  ami  (J,  only  one  of  which  is  in  use  at  a  given 
linu'.  The  pnriliers  are  charged  with  gravel  at  llie  tup,  the 
deposited  lime  andthe  gravel  being  removed  from  the  bottom. 
Fixim  the  pnriliers  the  brine  passes  to  the  evaporators  U 
and  E,  and  thence  at  a  temperature  of  about  22(r  F.  to  the 
"  grainer  "  11  bv  the  pipe  1"".  The  grainer  is  a  cirenlar  iron 
pan,  within  which  the  brine  is  forced  to  travel  in  a  circular 
direction,  and  is  furnished  with  two  revolving  arms.  To 
the  one,  K,  are  utlached  .scrapers  L,  which  move  the  salt 
as  it  separates  towards  the  vessel  1.  To  the  other  arm  are 
attached  snuill  pendant  chains,  W,  carrying  small  metal  plates 
which  just  plunge  below  the  surface  of  the  brine.  The  brine 
is  heated  by  pipes  (not  shown  in  figure)  which  have  a  super- 
ficial area  about  two-thirds  that  of  the  brine  covering  them. 


-M;-!-A- ■  :!^:'^yy;:i-^->:^'v;'  >y:  ^^  .^i'^^i-i'i/^-^^ 


^yyy,- :  ■','     ...  y.,y, /yyy / yyv. 


The  salt  passes  from  the  \essel  I  lo  the  centrifugal  .1,  thence 
by  the  elevator  X  to  the  "  bolts  "XX  where  it  is  separated 
into  the  right  sizes.  The  mothei^lii|Uors  aiv  run  into  the  tank 
Z,  into  which  the  fresh  brine  is  also  fed,  aud  then  by  the 
pump  .V-  aud  pipe  1"  to  the  steam-jacketc<l  pipe  1'-',  which 
carries  oft  the  brine  from  the  grainer  to  the  heater  C,  and 
thence  to  the  pump  A-',  and  so  back  again  to  the  other 
heaters.  It  is  found  to  be  necessary  to  pass  the  brine 
through  the  heater  (,'  to  prevent  the  choking  of  the  pmnp 
.\^  by  depositeil  crystals  of  salt.  The  pniifiers  F  and  Ci  act 
so  etlieienlly  that  only  about  0'044  per  cent,  of  calcium 
salts  are  left  in  the  brine. — S.  (i.  It. 


2*rocfss  for  lifiuoiiiiij  Suits  tij'  i\ilrittin,  Alaf/ncsiiiiu  and 
vther  iMetaL'<  J'roin  A  fjfteous  Solutions.  C  A.  Doreimis, 
\ew  York,  C.S.A.     Fng.  Pat.  H8H,f,  May  L'8,  1889.     Cd. 

Tip  waters  either  temporarily  or  permanently  hard,  the 
inventor  adds  some  fluoride  such  as  sodium  tluoiiile,  whereby 
the  calcium  and  magnesium  are  completely  precipitated. 
If  much  calcium  or  magnesium  be  present,  then  the  water 
may  l)e  first  treated  by  (lark's  process  with  subsequent 
addition  of  the  lluoridi'.  thus  lessening  the  amount  of  the 
latter  n'i|uireil.  It  is  staled  that  any  fluoride  of  calcium  or 
magnesium  which  may  remain  in  suspension  does  not 
produce  with  soap  a  precipitate  containing  any  fatty  acid, 


whereas  under  the  same  circumstances  the  carbonate  of 
these  ba.ses  do  form  insoluble  ]irecipitates.  Attention  is 
ciUled  to  the  imperfect  niunuer  in  which  other  bodies  act 
when  used  for  purifying  waters. — S.  G.  R. 


.il  J'rocesx  for  Prrpnrini/  J'liimliatcs  of  ('aleuim.  liarium 
and  Strontium,  and  emplotjimg  t/ie  same  for  O.ridistmj 
I'urposes,  and  for  producing  O.ri/gen  and  other  /ioiliet. 
V.  Hnelser,  London.  From  (J.  Kassuer,  Ihcsluu,  Ger- 
many.    Eng.  Pat.  11,899,  .Inly  aC,  1889.     6d. 

Till-:  carbonate,  oxide  or  hydrate  of  calcium  is  fused  \\itli 
the  oxides  or  carbonates  of  lead,  when  plumbate  of  calcium 
is  formed,  C,'a.,PbU,,.  In  a  similar  waj'  the  phnnbales  of 
strontium  and  baritnu  are  prepared.  These  bodies  can  be 
used  as  oxidising  agents  in  various  ways.  They  may  be 
suspended  in  water  and  boiled  with  the  bodies  to  be  acted 
upon  either  with  or  without  the  sinmltaneous  passage  of 
carbon  dioxide.  They  can  be  heated  with  carbonated  salts 
under  pressure,  whereby  the  salts  are  obtained  as  hydrates, 
anil  the  lead  as  peroxide,  and  this  insoluble  residue  of  lead 
peroxide  and  calcium  carbonate  is  allowed  to  act  on  the 
i)ody  to  be  oxidised.  Other  applications  are  given,  but  in 
principle  they  all  rest  on  the  oxidising  power  of  lead  per- 
oxide cither  per  se  or  in  condjination. — S.  G.  E. 
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An  Improved  Mixture  for  Use  in  Apparatus  for  Producing 
Cold.  J.  Y.  John?ou,  Loudon.  From  **  La  Compagnie 
Industrielle  des  Procedcs  Raoul  Pictet  of  Paris,  France." 
Eng.  Pat.  12,514,  August  7,  1889.     6d. 

In  this  invention  a  mixture  containing  carbonic  and  sul- 
phurous acids  in  certain  proportions  is  substituted  for  the 
liquid  sulphurous  acid,  SOj,  usually  employed  in  refrigerat- 
ing macliines,  and  is  obtained  by  causing  gaseous  carbonic 
acid  to  bubble  through  liquid  sulphurous  acid  at  a  low 
temperature.  To  determine  the  exact  quantity  of  carbonic 
acid  to  be  dissolved  in  the  sulphurous  acid  it  is  necessary  to 
take  into  consideration  at  the  same  time :  (1.)  The  lowering 
of  the  boiling  point  of  the  mixture  ;  and  (2.)  The  dynamic 
or  mechanical  work  done  by  the  apparatus  employed  to 
liquefy  the  mixture.  The  advantages  claimed  for  this 
mixture  are:  (1.)  For  a  given  quantity  of  cold  to  be  pro- 
duced a  smaller  compressing  pump  can  be  employed  ;  and 
(2.)  At  the  same  time  the  amount  of  work  necessary  to 
produce  cold  is  diminished.  The  invention  is  illustrated  by 
curve  diagrams. — E.  S. 


VIII.-GLASS,  POTTEEY,  AND 
EARTHENWARE. 

The  Mamifacture  of  lied  Glass  for  Church  Windou^s 
(12^  and  Wh  Centuries).  C.  E.  Guignetand  L.  Mague. 
Compt.  Eend.  109,  448—451. 

The  secret  of  this  manufacture  was  only  recovered  by 
Boutemps  in  1826,  who  showed  that  the  red  colour  was  due 
to  the  presence  of  cuprous  oxide.  The  modern  manufacture, 
however,  is  not  equal  to  that  of  early  times.  The  authors 
show  that  the  glass  of  the  12tb  and  13tli  centuries  may  be 
divided  into  three  main  classes. 

1.  Glass  veined  on  the  surface.  These  markings  are  only 
on  the  one  surface,  and  have  been  produced  during  the 
blowing  by  the  spreading  out  and  flattening  of  the  glass,  due 
to  centrifugal  force,  at  the  end  of  the  blow  pipe. 

2.  Glass  coloured  in  the  middle.  This  was  obtained  by 
fusing  a  very  thin  layer  of  red  glass  between  two  colourless 
surfaces.  The  effect  is  much  liner  than  that  obtained  by 
the  present  method  of  flashing,  i.e.,  having  the  coloured 
glass  outside  and  the  colourless  within.  » 

3.  Glass  marbled  in  its  substance.  This  was  of  two  kinds. 
In  the  one  ease  the  markings  were  bent,  twisted  and  turned 
back  on  themselves  in  no  sort  of  order,  whilst  in  the  other 
the  colours  occurred  in  exceedingly  thin  layers  always 
parallel  to  one  another,  and  the  whole  wavy  in  outline.  The 
colour  is  made  up  of  different  shades  of  red,  and  the  veinings 
are  only  red  on  the  surface.  They  have  been  produced  by 
glass  of  a  yellowish  tint  arising  from  the  presence  of  protoxide 
of  iron  coming  in  contact  with  the  greeui.sh-blue  glass  due  to 
cupric  oxide.  The  great  beauty  of  this  glass  seems,  there- 
fore, to  depend  on  the  use  of  two  coloured  glasses. — S.  G.  E. 


The  Variations  in  the  Zero-Points  of  Thermometers  made 
of  Jena  Normal  Glass.  F.  AUihn.  Zeits.  Anal.  Chem.  28, 
435—438. 
Experience  has  shown  that  the  zero-points  of  thermometers 
are  liable  to  considerable  variations.  It  is  found  that  thermo- 
meters made  of  glass  containing  fair  quantities  of  both 
potash  and  soda  are  very  subject  to  this  after-effect,  whilst 
glass  containing  only  one  alkali  is  much  less  irregular  in  its 
behaviour  (this  Journal,  1888,  438).  This  after-effect 
consists  partly  of  a  temporary  depression  of  the  zero-point, 
and  partly  of  a  permanent  increase  of  the  same.  The  first 
phenomenon  is  observed  when  a  heated  thermometer  is 
suddenly  cooled.  The  bulb  of  the  instrument  takes  some 
time  to  return  to  its  original  size.  In  the  ease  of  thermometers 
made  of  Jena  glass  this  takes  place  in  2 — 3  days  ;  ordinary 


thermometers  require  weeks,  and  even  months,  to  return  to 
their  original  size.  The  temporary  depression  of  the  zero- 
point  averages  0"05°fdt'  instruments  made  of  .lena  glass, 
0'4°  for  Thuringian  glass  thermometers,  and  O' 15^  for 
English  glass  (containing  lead)  thermometers.  A  number 
of  experiments  were  made  with  thermometers  constructed  of 
Jena  glass.    Its  composition  is  : — 

Per  Cent. 

Ziuc  oxide 7 

Lime 7 

Soda in 

Alumina 2i 

Boric  acid 2 

Silica 67 

The  results  of  these  experiments  are  given  below  ■ — 


Thermometer 
used. 


First 

Determination 

of  the  Zero-Point 

shortly  after 

Manufacture. 


"Warmbrunn, 

Quilitz,  &  Co. 

No.  100 

„    IDS 

„    665 

.,    667 

„   ess 

„    669 

„    670 

„    671 

.,    672 

.,    07.3 

„    850 

„    863 


0-00  Mar.  1886 
+  0-01 

+  0-01  Aug.  1886 

+o-oa  „ 

+0-02      „ 
+0-03     „ 

0-00 
+  0'05 
+  0-05 
-HO-03 

O'OO 

0-00 


Sept. 
Aug. 


Feb. 
May 


1886 
1886 


1888 
1888 


Second 
Determination 

of  the 

Zero-Point  after 

Long  Storage. 


Rise  of 
the  Zero- 
Point. 


+  0-03  Feb.  1889 

-HO-02  ,.       „ 

-HO-03  „ 

+  0'04  „       „ 

+0-05  „ 

+0-06  „ 

-HO-03  „ 

-HO'09  „ 

•1-0-08  „ 

+0-07  „ 

+  0-03  „ 

-HO'Ol  „ 


0-OS 
0-01 
0-02 

0-oa 

0-03 
0-03 
0-03 
0-01 
0-08 
0-D4i 
0'03 
0-04 


-H.  T.  P. 


IX.-BUILDINa  MATERIALS,  CLAYS. 
MORTARS,  AND  CEMENTS. 

Permeability    of    Cements    and    Cement  -  Mortars    under 
Pressure.    L.  M.  Haupt.    Jour.  Franklin  Inst.  1889,  199. 

The  experiments  here  noticed  were  made  by  G.  W. 
Hyde  and  W.  J.  Smith,  University  of  Pennsylvania,  by 
means  of  four  cylinders  3  in.  in  diameter,  in  which  the 
specimens  to  be  tested  were  placed,  joined  to  a  3-in.  main 
pipe,  through  which  the  pressure  was  transmitted  to  the 
specimens  from  a  hand-pump  at  one  end.  The  specimens 
were  3  in.  thick.  The  pressure  was  maintained  at  three 
degrees~75  lb.,  1001b.,  and  200  lb.  per  square  inch  respec- 
tively— and  for  three  hours  in  each  experiment.  Six  series 
of  experiments  were  made :  with  neat  cements,  after  setting 
seven  days  and  after  setting  28  days ;  cement-mortars, 
composed  of  equal  parts  of  cement  and  sand,  after  seven 
days  and  after  28  days ;  and  eement-mortars  mixed  in  the 
proportions  of  1  to  2,  after  seven  days  and  after  28  days. 
The  samples  were  allowed  to  drain  for  one  day.  Each 
sample  of  cement  was  sifted  through  a  sieve  of  40  meshes 
to  the  lineal  inch.  The  sand  was  passed  through  a  sieve  of 
25  meshes  to  the  inch.     Eight  brands  of  cement  were  tested. 
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The  results  urc  given  in  several  large  tables,  with  diagram 
curves  of  iliseharge  of  water,  from  which  the  following  table 
is  made  out  : — 

UisciURGt:  OF  Watek  thkocch  .Sami'Lks  inukk 
Prkssirk. 


Snuiple. 


Xuiuber 

of 
Samples. 


Pressure  per  Square  Inch. 


76  Lb.       100  Lb.      200  Lb. 


Water  passed  per  Square  Iiidi 
in  24  Hours. 


Xeat  cement,  7  days ! 

Neat  cement,  28  days  .. . 

Mortar.  7  dtiys ["i 

Miilurc.  1  tol I J 

Mortar,  7  days ■) 

Miiture,  1  to  2 ) 

Mortar,  28  days ") 

Mixture.  1  tol ') 

Mortar,  28  days K 

Mixture  1  to  2 3 


'{ 


'{ 


QTiarts. 
0-033 

to 
0-091 

OOM 

1-S03 

to 

12-397 

2-107 

to 

42-516 

0-3-28 
to 
1-701 

1-941 

to 

3l-00(! 


Quarts. 
0-000 

to 
0-092 

0-052 

2-33G 

to 

17-096 

3-310 

to 

52-554 

0-661 

to 

2-482 

3-012 

to 

1S-.8I5 


Quarts. 
0-010 

to 
0-207 

0-139 

6-323 

to 

36-207 

10-608 

to 
101-2C.8 

I       1-4IS 
to 
4-471 

0-Cl(! 

to 

31-482 


The  yianufticture  luul  I'lopcrties  of  the  Cements  of  tJie 
Isire.  A.  Gobiu.  Annales  lies  Fonts  et  Chausst'es,  17, 
1889,  755,  through  Abstr.  I'apers  Inst.  Civil  Eug.  48,  iv.  H. 

In  the  Department  of  the  Isfere  in  France  are  a  nunibcr  of 
deposits  of  argillaceous  limestones,  suitable  for  the  maiuifnc- 
ture  of  hydniulii-  cements.  This  paper  describes  the  most 
important  deposits  in  detail,  together  with  the  jirocesses  of 
manufactun-,  and  the  resulting  products  in  each  case.  One 
of  the  oldest  known  deposits  is  that  of  Portc-de-Franoe, 
near  Grenoble,  on  the  right  bank  of  the  Isere.  This  was 
discovered  in  184'2,  and  has  since  been  worked  by  various 
firms.  There  are  three  layers,  .belonging  to  the  lower 
cretaceous  series,  their  posititin  being  nearly  vertical.  One 
of  them  is  14  ft.  9  in.  thick,  and  each  of  the  other  two 
about  5  ft.  The  stone  is  extracted  through  underground 
workings,  by  means  of  a  wire  rope-waj'.  The  cables  are 
COO  metres  (65G  yards)  long,  and  the  difference  in  level 
between  the  two  extremities  is  310  metres  (339  yards). 
The  tension  is  regulated  by  means  of  a  moveable  truck  loadi-d 
with  2,000  kilos.  (1  ton  19  cwt.),  and  attached  to  the  lower 
end  of  the  cable.     The  speed  is  controlled  by  a  Prony  brake. 

The  limestone  is  burnt  in  continuous  kilns  by  ]mlverised 
anthracite,  which  is  wetted  previous  to  use.  The  stone  is 
reduced  to  pieces  of  uniform  size  to  ensure  regularity  in 
burning.  The  consumption  of  fuel  is  180  kilos.  (397  lb.) 
per  ton  of  stone,  and  the  operation  lasts  10  days.  On 
leaving  the  kiln  about  two-thirds  of  the  charge  consists  of 
yellowish  fragments,  retaining  their  original  shape.  This 
forms  the  (juick-setting  cement.  The  remaining  third  is 
composed  of  black  heavy  clinker,  which  is  picked  out  bv 
hand,  and  used  for  making  the  slow-setting  cement. 

Both  kinds  of  cement  are  ground  in  ordinary  horizontal 
mills  1-70  metres  (5  ft.  7  in.)  in  diameter,  and  making 
7u  revolutions  a  minute.  The  quick-setting  cement  is  sifted 
through  a  Xo.  50  sieve,  and  passed  into  stores,  where  it  is 
kept  two  or  three  months.  The  cement  has  a  density,  when 
not  shaken  down,  of  1  •  15,  and  sets  in  from  iive  to  10  minutes, 
according  to  the  prevailing  temperature.  The  slow-setting 
cement,  called  natural  Portland,  is  .sifted  through  a  Xo.  GO 
sieve,  and  then  stored  for  three  or  four  months  at  least 
before  being  issued.  It  sets  in  15  to  20  minutes.  Although 
the  bulk  of  this  natural  I'ortland  is  a  by-product  from  the 
manufacture  of  the  quick-setting  cement,  yet  the  greater 
part  of  the  charge  of  the  kilni,  can  be  obtained  as  clinker 


by  augmenting  the  proportion  of  fuel  to  250  kilos.  (551  lb.) 
per  ton.  In  this  ease  the  burning  is  intermittent,  and  any 
yellow  fragments  nnist  be  picked  out  bv  hand.  The  burning 
takes  -.'l  days. 

This  slow-setting  cement  has  a  density  of  1-1,  when  not 
shaken  down,  and  .sets  in  from  15  to  20  minutes. 

An  artificial  Portland  cement  is  also  made  at  Porte-de- 
France.  The  materials  used  iire  the  waste  from  the  nninu- 
facture  of  hydraulic  lime,  and  the  clinker  which  gives  the 
natural  Portland  ci-inent.  Four  parts  of  the  waste  are 
ground  with  six  parts  of  clinker,  and  the  resulting  powder 
is  stored  for  at  least  I'our  months  before  use.  Cement  made 
in  this  way  has  a  density  of  1-35,  and  .sets  in  three  hours. 
At  these  works  a  new  grinding  apparatus  has  been  intro- 
duced to  take  the  ]ilace  of  the  horizontal  mills.  It  consists 
of  a  vertical  cylinder  1  metre  (,3-28  ft.)  in  diameter,  within 
which  a  shaft,  i)ro\  iileil  with  six  arms,  revolves,  carrying 
with  it  six  loo.se  steel  balls,  each  0-20  metre  (7-87  in.)  in 
diameter,  and  weigliing  35  kilos.  (77  lb.  each).  The  ujiper 
part  of  the  cylinder  is  fiirnishcd  with  a  wire  sieve,  through 
which  the  ground  product  passes.  The  speed  is  ISO  to  200 
revolutions  a  minute.  The  jiower  required  is  said  to  he 
less  than  with  the  ordinaiy  horizontal  mills. 

In  some  of  the  factories  a  conical  sieve  is  in  use,  which 
contains  only  3  square  metres  (3-5«8  square  yards)  of  wire 
netting,  liight  of  these  sieves  are  required  for  three  pairs 
of  stones. 

During  the  process  of  manufacture  innnerous  samples  are 
taken  and  tested.  Should  any  of  these  samples  show  signs 
of  weakness  when  innnersed  in  water  for  eight  or  ten  davs, 
the  bulk  of  the  cement  is  retained  in  store  until  renewed 
tests  show  it  to  be  reliable. 

Analyses  of  the  nuiterials  and  finished  cements  are 
given,  from  which  it  apjicars  that  the  two  natural  cements 
contain  about  50  per  cent,  of  lime,  while  the  artificial  Port- 
lainl  contains  57  per  cent.  The  amount  of  magnesia  in  the 
Portland  cement  is  2-4  per  cent.,  and  of  sulphuric  acid 
1  -8  per  cent. 

At  Voreppe,  near  Grenoble,  four  kinds  of  cement  are 
nnide.  The  materials  are  of  the  same  geological  formation 
as  at  Porte-de-France,  but  the  layers  are  inclined  at  an 
angle  of  45°.  They  are  worked"  by  means  of  inclined 
inidergroimd  galleries. 

The  kilns  are  10  metres  (32-8  ft.)  in  height,  and  the 
draught  is  increased  by  means  of  a  main  chimney,  con- 
nected by  fluei  with  the  kilns.  The  draught  is  "further 
regulated  by  iron  covers  to  the  kilns,  which  can  be  raised 
or  lowered  as  required.  The  fuel  used  is  anthracite,  with 
a  little  steam  coal.  For  the  quick-setting  cements  the 
working  of  the  kilns  is  continuous,  and  for  the  Portland 
cement  intermittent.  The  general  process  of  manufacture 
is  similar  to  that  adopted  at  Porte-de-France,  and  the 
finished  cement  is  stored  at  least  six  months  before  being 
issued.  The  sieves  used  are  flat,;inclined  at  an  angle  of  45', 
and  are  kept  in  a  state  of  vibration. 

In  chemical  composition  these  cements  differ  but  little 
from  those  of  Porte-de-France.  The  Portland  cements  are 
slightly  richer  in  lime,  anil  conse<iuently  set  more  slowly. 
The  crushing  strength  per  square  centimetre  of  the  slow- 
setting  Portland  cement  is  129  kilos,  per  square  centimetre 
(1,834  lb.  per  square  inch)  in  10  days,  and  458  kilos. 
(6,514  lb.  per  square  inch)  in  one  year. 

At  Grenoble  and  Teuay  si.x  kinds  of  cement  are  manu- 
factured, the  time  of  setting  of  which  varies  from  three 
miimtes  to  three  hours.  Here  again  the  materials  belong 
to  the  same  geological  formation  as  those  of  Porte-de-France. 
I'he  hulk  of  the  cement  is  made  from  a  layer  of  limestone 
4-50  metres  (14 -76  ft.)  thick,  containing  about  24  percent! 
of  clay.  The  outer  portions  of  this  layer  contain  a  larger 
proportion  of  carbonate  of  lime,  and  can  be  distinguished 
after  burning.  They  are  picked  out  by  hand,  slaked  by 
sprinkling  with  water,  and  afterwards  ground  and  sifted. 

The  artificial  Portland  cement  is  made  of  a  mixture  of 
three  materials,  viz.,  the  waste  from  the  manufacture  of 
hydraulic  lime,  clinker  produced  during  the  burning  of  the 
quick-.setting  cement,  and  clinker  made  of  an  artificial 
mixture  of  marl  and  limestone.  The  latter  mixture  is  burnt 
for  a  fortnight  in  intermittent  kilns.  The  finished  Portland 
cement  contains  50  per  cent,  of  lime  and   3  per  cent,  of 
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magnesia.  The  tensile-strfeligtli  of  the  neat  cement  in 
28  days  is  48-6  kilos,  per  square  centimetre  (691  lb.  per 
square  inch). 

A  limestone  belonging  to  the  Lias  formation  yields  the 
raw  material  for  two  varieties  of  cement  mauufactmed  at 
Valbonnais.  The  layer  used  is  4  metres  (13  ft.)  in  thick- 
ness, and  is  worked  through  three  galleries,  the  lower  of 
which  forms  an  iuclined  plane.  The  stone  is  burnt  in  kilns 
working  continuously,  and  the  product  is  afterwards  picked 
by  hand.  The  harder  clinkers  yield  a  slow-setting  cement, 
which  is  stored  two  or  three  months  before  use.  The  per- 
centage of  lime  in  this  Portland  cement  is  55-7,  and  of 
magnesia  0' 5.  8tdphuric  acid  is  present  to  the  extent  of 
2  per  cent.  At  La  Mure,  a  church,  52  metres  (170-5  ft.) 
in  length,  is  being  built  almost  entirely  of  concrete  blocks 
made  with  this  cement. 

Vicat's  slow-setting  Poitlaud  cement  has  been  made  since 
1HJ7  at  Genevray,  near  Grenoble.  The  original  factory  was 
IJuUed  down  last  year  to  make  room  for  the  new  stores. 
The  raw  materials  are  a  rich  lime,  uuide  by  burnmg  a  pure 
limestone,  and  a  highly  argillaceous  limestone,  containing 
40  per  cent,  of  clay.  These  two  are  mixed  in  such  pro- 
portions that  23  parts  of  ulay  would  unite  with  77  parts  of 
carbonate  of  lime.  The  argillaceous  limestone  is  heated  at 
a  temperature  which  is  too  low  to  expel  the  carbonic  acid, 
and  is  then  ground  and  sifted  through  a  No.  55  sieve.  An 
automatic  apparatus  takes  a  sample  from  each  sack  of 
gromid  material.  These  samples  are  analysed,  and  serve  to 
regulate  the  proportions  of  the  mixture.  The  rich  limestone 
is  first  burnt,  theu  slaked  by  placing  in  perforated  iron 
vessels,  which  are  immersed  for  an  instant  in  water.  The 
contents  are  theu  discharged  upon  a  grating,  where  the  lime 
slakes  and  falls  through,  leaving  the  slags  and  imperfectly- 
burned  pieces  upon  the  gratiug.  In  six  or  seven  days  the 
slaked  lime  is  sifted  through  a  Xo.  60  sieve  and  removed 
to  stores,  where  samples  are  taken  for  analysis.  The 
pulverised  raw  materials  are  mixed  by  weight  in  proportions 
dependent  upon  the  chemical  composition.  The  mixed 
powder  is  theu  moistened,  moulded  into  bricks  and  dried  in 
the  open  air.  The  kilns,  which  are  42  in  number,  have  a 
total  height  of  10-50  metres  (34  ft.),  and  a  diameter  of 
2-50  metres  (9-2  ft.)  or  3  metres  (9-84  ft.).  Before 
charging  into  the  kiln  the  bricks  are  broken  into  small 
fragments,  which  are»arrauged  in  layers  alternately  with 
anthracite.  The  juoportion  of  fuel  used  is  one-sixth  of 
the  weight  of  the  briquettes,  and  varies  in  different  parts 
of  the  kiln.  The  clinker  from  the  kilns  is  first  broken  in 
a  stone-crusher,  and  ground  in  mills  of  the  usual  type. 
The  cement  is  then  sifted  through  a  Xo.  60  sieve.  Samples 
of  the  finished  product  are  taken,  and  the  briquettes  are 
not  oidy  tested  for  tensile-strength  but  are  frequenth- 
analysed  as  a  check  upo)i  the  propoitious  of  the  raw 
materials.  The  tensile-strength  of  a  mixture  of  one  part 
by  weight  of  cement  with  three  parts  by  weight  of  standard 
sand  is  also  ascertained.  The  sand  is  prepared  by  sifting 
siliceous  sand  through  a  sieve  of  64  meshes  per  square 
centimetre  (413  meshes  per  square  inch).  That  which 
passes  thi'ough  is  again  sifted  through  a  sieve  of  144  meshes 
per  square  centimetre  (929  meshes  per  square  inch),  and 
the  sand  remaining  upon  the  latter  is  used  for  the  experi- 
ments. Each  series  of  tests  is  made  with  44  briquettes 
of  a  breaking  section  of  16  square  centimetres  (2-48  square 
iuches).  These  are  broken  at  periods  varying  from  five 
days  to  a  year,  the  same  system  having  been  carried  out 
since  the  establishment  of  the  factcuy.  The  time  of  setting 
of  this  cement  varies  from  8  to  24  hours,  according  to  the 
temperature.  The  percentage  of  lime  is  61 -25,  of  magnesia, 
1  •  9U,  and  of  sulphuric  acid,  1  •  70.  The  tensile-strength  of 
the  neat  cement  in  28  days  is  33  "83  kilos,  per  square  centi- 
metre (481  "16  lb.  per  square  inch),  and  the  crushing- 
strength  in  the  same  time  372*3  kilos,  per  square  centimetre 
(5,295' 16  lb.  per  square  inch).  Mixed  with  three  parts  of 
sand,  the  figures  arc  19*67  kilos,  per  square  centimetre 
(365*5  lb.  per  square  inch)  and  177*3  kilos,  per  square 
ceutimetre  (2,521"  7  lb.  per  square  inch)  respectivel)*. 

At  Uiriage  a  uatural  cement  is  made  by  the  same  firm 
from  a  limestone  of  the  Lias  formation.  This  stone  is 
traversed  by  irregular  white  veius  of  carbonate  of  lime, 
which  are  carefully  picked  out  before  burning.     The  kilns 


are  6  metres  (19*68  ft.)  high,  and  3  metres  (9*84  ft.)  in 
diameter,  and  are  worked  continuously.  The  manufacture 
of  this  cement  is  similar  to  that  of  the  other  natiu*al  cements 
of  this  district.  The  iinished  product  contains  47*30  per 
cent,  of  lime,  and  1*95  of  magnesia,  with  2*20  per  cent,  of 
sulphuric  acid. 

Near  La  Grande  Chartreuse  two  kinds  of  cement  are 
manufactured  from  a  layer  3  metres  (9*84  ft.)  thick, 
belonging  to  the  Neocomian  formation.  The  strata  are  in- 
clined at  an  angle  of  43^,  and  the  stone  is  extracted  thi'ough 
22  galleries,  each  3*50  metres  (11*48  ft.)  in  height.  The 
difference  in  the  quality  of  the  two  cements  produced  here 
is  eliiefiy  due  to  the  mode  of  burning.  The  heavy,  or  slow- 
burning,  cement  is  burned  for  three  weeks,  during  which 
process  about  10  per  cent,  of  dust  is  produced,  which  is 
rejected.  The  proportion  of  lime  in  these  cements  is  54  *  5, 
of  magnesia,  3*5,  and  of  sulphuric  acid  4  per  cent. 

The  quick-setting  Grenoble  cements  are  largely  used  for 
gas-  and  water-pipes,  sewers,  and  other  hydraulic  work 
which  must  be  executed  rapidly.  The  general  composition 
of  the  concrete  is  one  part,  by  volume,  of  gi*avel  to  one  of 
cement. 

Eef erring  to  the  discrepancies  so  frequently  noticed  in 
the  weights  of  the  same  cements  when  taken  by  different 
obser\ers,  the  author  proposes  to  weigh  a  given  volume  of 
cement  after  it  has  been  subjected  to  a  series  of  250  or 
SOOshocks  in  a  litre  vessel  of  metal  0*172  metre  (0*564  ft.) 
in  height,  and  0086  metre  (0*282  ft.)  in  diameter.  The 
cement  should  fill  the  measm*e  loosely  at  the  commence- 
ment of  the  experiment,  and  the  distance  to  which  it  sinks 
when  shaken  down  will  be  an  indication  of  the  relation 
between  the  weight  when  weighed  in  the  loose  state  and 
when  packed.  It  was  found  that  the  density  of  a  cement 
did  not  perceptibly  increase  when  the  number  of  shocks 
given  to  the  vessel  was  greater  than  300.  The  increase  in 
density  by  this  method  was  about  30  per  cent.,  as  com- 
pared with  the  powder  measured  loose.  The  microscopic 
examination  of  a  cement  is  recommended  as  a  means  of 
detecting  impurities,  and  of  controlling  the  fineness  of 
grmding. 

In  storiug  the  ground  cement,  it  has  been  noticed 
that  there  is  an  increase  of  temperature  of  about  8°  C. 
(14* 4°  F.),  especially  during  moist  weather.  Storing  the 
cements  for  two  or  three  months  before  using  is  geueral, 
and  appears  to  be  necessary.  With  the  Portland  cements 
especially  the  time  of  setting  is  considerably  increased  by 
storing.  In  the  cements  examined,  the  percentage  of 
sulphm*ic  acid  varied  from  1*65  to  3*70.  Experience  has 
shown  that  even  4  per  cent,  of  this  substance  has  no 
injurious  effect  when  the  cement  is  used  in  fresh  water. 
When  exposed  to  salt  water,  so  high  a  proportion  of 
sulphuric  acid  would  prove  injurious,  owing  to  the  formation 
of  sulphate  of  magnesia. 


The  Manufacture  of  Slag  Cement.  J.  Grosclaude.  Annales 
IndustrieUes,  1889,  89,  through  Abstr.  Papers  Inst.  Civil 
Eng.  48,  iv.  12. 
The  maimfacture  of  cement  from  slag  has,  in  the  last  few 
years,  become  rapidly  extended,  and  works  are  now  in 
operation  in  France  at  Saulnes  and  Marnaval,  in  England 
at  Middlesbrough,  in  Pwit*<;erlaud  at  Choiudez,  at  maii\ 
places  in  Germany,  and  at  Bilbao  in  Spain.  The  quality 
of  the  cemeut  varies  considerably  in  accordance  with  the 
composition  of  the  raw  products  employed,  and  the  care 
exercised  in  the  manufacture,  hut  the  material  when  well 
made  will  liear  comparison  with  the  best  Portland  cemeut. 
The  slag  employed  should  be  basic,  aud  must  be  previously 
granulated  on  the  system  of  Mr.  C.  Wood,  as  otherwise  it 
is  devoid  of  hydiavdic  properties.  According  to  Professor 
Tetmajer,  of  Zurich,  the  lime,  siUca,  and  alumina  in  the 
slag  should  bear  to  one  another  approximately  the  following 
proportions,  as  46,  30,  16.  Fat  or  pure  limes  are  generally 
selected  to  add  to  the  slag,  but  the  author  coimsels  the 
adoption  of  poor  or  clayey  limes  in  cases  where  the  cement 
is  to  be  used  above  ground.  Where  much  calcium  sulphide 
is  present,  as  in  the  Bilbao  slags,  the  cement  takes  a 
greenish  tinge,  but  this  does  not  impair  its  quality.  A 
sample,   tested   by  Professor  Tetmajer,  composed  of    100 
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parts  of  Bilbao  slii;;  and  I  j  piirts  of  lime,  wns  found,  on 
analysis,  10  givo  tliu  followiofr  pi-rcoula(»o  losults: — Silica, 
:iO-5fi!  aliiminn.  lH'.tl;  oxiile  of  iron,  O-Uj;  oxi<lc  of 
man)(anust',  1'7I  :  oxidu  of  linu',  Lj-ol  ;  iiiu^'iiosia,  :i'9(>  ; 
sulpliatu  of  lima,  I'll;  and  sulpliido  of  ualuitini,  i'G.i. 
llriqnettes  of  the  iiuat  aemuut  were  tested  as  fallows  : — 


Seven 
Days. 

Twent}-- 
cight  Daj's. 

Strength  in  compression  per  square  centi- 
nintiv  :— 
In  water 

Kilos, 
98'0 

li)-3 

Kilos. 

ISO'O 

In  air 

Tensile  stronjcth  per  square  centimetre:— 
In  waliT 

In  air, . .  • , * 

Hl-ll 

28-7 
19'5 

The  mode  of  prejiaring  the  slaked  lime,  and  the  apparatus 
used  for  the  purpose,  is  rx|ilaiued  l)v  referenoe  to  diajrrains. 
Drawinfjs  are  given  of  various  disciiptions  of  ilrviiif;' 
machines  whidj  have  l)een  employed  for  desiccatirif;  tlic 
irranulated  slag ;  the  rotary  drier,  invented  by  Mr.  ijuelle, 
IS  preferred  by  the  author,  and  a  novel  form  of  apparatus, 
patented  by  llr.  Italy,  of  Saulnes,  is  desuiibed  and  fully 
illustrated.  For  the  intinuite  admixture  of  the  slag  and 
slaked  lime,  and  for  grin<ling  the  same  to  a  tine  powder, 
the  apparatus  of  Mr.  Luther,  of  Urunswiek,  is  employed. 
This  eonsists  of  an  iron  eyiinder,  with  a  corrugated  lining, 
partly  tilled  with  small  metal  balls,  by  means  of  which  the 
materials  arc  both  ground  and  mixed  in  one  operation, 
which  lasts  about  three-quarters  of  an  hour  for  each  charge. 
The  cement  thus  prepared  leaves  n  residue  of  from  H  to  B 
per  cent,  on  a  sieve  of  2,500  meshes  per  scpiare  ceuti- 
inetre.  A  .sample  of  slag  cement  made  at  the  Donjenx 
factory  was  officially  tested  at  the  ficole  dcs  Fonts  et 
ChunsstVs  in  September  188S,  «-ith  the  following  percentage 
results: — Combined  silica, '.iS' 85  ;  idinuina,  IH'95;  peroxide 
of  iron,  I'lO;  lime,5l'40;  magnesia,  1 -95  ;  sulphuric  acid, 
0-45  ;  sand,  0"25 ;  loss  on  ignition,  7  '05.  It  left  on  a  sieve 
of  5,001)  meshes  per  sqiuire  centimetre  a  residue  of  2',i  per 
cent. ;  ganged  with  28  per  cent,  of  water,  the  initial  set 
took  place  in  one  and  a  quarter  -hoin-,  and  the  set  was 
<ompletc  at  the  end  of  three  hours.  Oil  the  mean  of  six 
tests  the  neat  cement  showed  the  following  tensile  strength 
per  square  centimetre: — In  7  days,  21 '87  kilos.;  in  28 
days,  2G' 88;  and  in  84  days,  3r  15  kilos,  (equivalent  per 
square  inch  to  311-06  lb.,"382:!2  lb.,  and  443  05  lb.  re- 
spectively). Briquettes  of  three  parts  sand  to  one  cement 
broke  in  7  days  at  14-93  kilos.,  in  28  days  at  26-03,  an<l 
in  84  days  at  29  23  kilos,  (equivalent  per  square  inch 
to  212-35  lb.,  370-23  lb.,  and  415-74  lb.  respectively). 
Tables,  too  long  for  abstract,  indicate  the  composition  of 
23  different  samples  of  slags  from  various  foreign  furnaces, 
together  with  tests  of  the  cements  made  from  the  same. 

.Vn  estimate  is  given  of  the  cost  of  the  plant  for  a  works 
c:ipablc  of  producing  6.000  tons  of  cement  per  annum,  and 
of  the  necessary  materials  for  the  same,  also  of  the  expense 
of  nninufacturing  the  cement  and  the  profits  on  the  manu- 
facture. The  estimate  is  accompanied  by  plans  and  sections 
of  tin-  factory. 


I'lilisiilinii  of  Waste  I'liiilncls.  W'ouhensebr.  des  ost.  Ing. 
nnd  Archil.  Ver.  1889,  215,  through  .\bstr.  Papers  Inst, 
livil  Kng.  48,  iv.  14. 

TiiF.  author  shows  that  a  good  and  useful  building  material 
may  be  produced  by  roastmg,  at   a  temperature   of  302°  I''., 
Ilie   nibbisli   obtained    from   old   buildings  ;  that   by   such 
process  so  much  water  is  driven  out  of  the  material  as  to 
reduce  the  volume  from  20  to  40  per  cent.,  and  hence  4he 
employment  of  such  a  perfectly  dry  material  in   a   Viuilding   [ 
will  ])revcnt    the  settlenunts  so    often    observed,  resulting  I 
from   the    drjing  of    the  nuitcrial   within   the  walls  of  the   ' 
building  itself.     A  further  :idvautagc  is  a  sanitary  oiu-,  for 
while  the  original  waste  product   may  contain  within  itself  i 


the  germs  of  disease,  these  are  destroyed  by  the  inteinr 
heat  to  which  they  are  subjected  in  roasting,  and  the  material 
is  therefore  completely  disinfected. 

-Vnother  useful  building  nniterial  is  manufactured  fi-om 
blast  funuice  refuse  in  the  form  of  bricks  and  paving  slabs, 
and  this  has  established  a  new  industry  in  I  lie  siuelting 
houses  on  the  Schwecliat,  near  Vienna,  where  the  furimce 
slag  is  broken  up  and  mixed  with  hydraulic  lime,  and  then 
I  luonlded  under  steam  pressure  into  bricks.  The  value  of 
the  product  consists  in  the  foi-mation  of  silicate  of  lime 
from  the  combination  of  the  silica  in  the  slug  with  the  lime, 
resulting  in  a  hard  material,  which  increases  in  liardness  on 
exposure.  The  brick  in  this  condition  is  of  a  uniformly 
greyish-white  colour  of  rather  coarse  grain  and  very  sharp 
edges,  and  possesses  in  a  high  degree  the  two  valuable 
properties  of  permeability  and  porosity,  and  thus  con- 
stitutes an  essentially  healthy  building  material.  The 
durability  of  the  material,  too,  has  been  tested  by  a  15 
years'  exposure  in  some  cases,  and  no  signs  of  wear  or 
weathering  have  been  noticed ;  in  short,  the  results  of  its 
employment  have  been  so  favourable  that  it  has  been 
recommended  by  the  Hoard  of  Works  for  general  purposes, 
and  to  be  used  with  a  mortar  made  from  slag,  sand,  and 
hydraulic  lime. 

Paving  slabs  are  now  made  according  to  a  patent  process 
by  mixing  furnace  slag  with  Portland  cement  and  other 
eoustitiieiils,  which  produce  rapid  hardening  and  great 
strength,  and  such  pavements  are  now  laiil  down  for  special 
purposes  in  Londou,  Paris,  and  Vienna. 


X.-METALLURGY. 

Iin'f:iti(/(ili<>ii/i  oil  (i'ohall  niiil  JVirliel.     G.  Kriiss  and 
'p.  W.  Schmidt.     Her.  22,  2026—2028. 

TuK  authors  have  continued  their  investigations  on  this 
subject  (see  this  .lournal,  1K89,  307)  and  contirm  their 
former  communication.  The  nickel  salts  emjiloycd  gave  no 
reactions  indicative  of  the  jiresence  of  any  known  impurity, 
before  they  were  resolved  into  the  two  ei^nstitiu-iils  by  any 
of  the  methods  previously  descrilicd.  Fractional  precipitation 
as  basic  ammoniuni  arsenile  resolves  nickel  into  two  con 
stituent  portions,  one  of  which  jiossesses  a  lower,  the  other 
a  higher,  atomic  weight  than  that  of  ordinary  nickel  (58-6). 
The  lower  atomic  weight  varies  between  56  and  58,  the 
higher  between  61  and  100;  these  were  determined  by 
reducing  the  oxides  of  the  corresponding  fractions  in  ii 
eurrciit  of  hydrogen.  The  metal  resulting  in  both  of  these 
cases  gave  no  evidence  of  the  presence  of  any  known 
impurity,  and  thus  this  appears  as  a  coulirraation  of  the 
composite  nature  of  nickel,  but  whether  the  metal  is  a 
mixture  of  two  or  more  elements  the  authors,  who  are 
continuing  their  work,  are  unable  to  say  as  yet. — C.  A.  K. 


Some  Metallic  Sulphides.     A.  (iautier  and  L.  Hallopeaii. 
Corapt.  Rend.  108,  1111—1113. 

Metallic  nickel,  treated  with  carbon  bisulphide  at  a  red 
heat,  yields  fused  masses  of  the  sul]ibi(le  Ni..S,  and  ii 
black  powder  consisting  of  the  ordinary  sulphide  Ni.S, 
a  carbide  of  nickel  and  free  carbon.  The  sulphide  Ni;S 
has  a  yellow  colour  and  metallic  lustre,  is  not  ituu/ttctie,  is 
a  little  harder  than  fluorspar,  easily  pulverised,  and  has 
a  sp.  gr.  of  5-G6.  The  powder,  at  first  crystalline,  loses 
its  metallic  lustre  and  becomes  dark  green  and  eventually 
lilack.  This  sulphide  is  stabb-  hot  ;ind  cold,  slowly  attacked 
by  hydrochloric  acid  or  sulphuric  acid,  rapidly  by  aquaregia. 

Metallic  ehromiuni,  ju-eparcd  by  Wobler's  process,  gives, 
under  like  treatment,  thi;  ordinary  sulphide  ('i-jS;,,  as  a 
greyish-black,  graphitic  substance,  mixed  with  a  carbide  of 
chromium,  which  resists  aqua  regia. 

Lead,  at  a  cherry-red  heat,  is  converted  by  carbon 
bisulphide  vapour  into  brilliant  cubic  ciystals  of  galena. 
At  a  higher  temperature,  some  yellowish  needles  of  lead 
sulphocarhonate  are  formed. — .).  JI.  H.  M. 
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On  the    Results  of    Blast-Fnmare   Practice   with   Lime 
instead   of  Limestone  as   Flux.     C.  Cochrane.      Read 
before  Institute  Mech.  Engineers,  October  30,  1889. 
To  Sir  Isaac  Lowthian  Bell  we  are  indebted  for  a  most 
carefully  conducted  series  of  experiments   upon  the  blast- 
furnace, recorded  in  his  work  entitled  "  Chemical  Phenomena 
of  Iron  Smelting."     To  il.   Giiiner  is  the  scientific  world 
further   indebted   for   embodying  in   his   "  fitudes    sur  les 
Hauts-Fourneaux  "  the  results  of  those  experiments  in  the 
most  carefully  developed  mathematical  order  and  algebraical 
formute  that'blast-furuace  practice  has  witnessed.     Xeither 
il.  Valerius  nor  ilM.   Flaehat,  Barrault,  and  Petiet  have 
approached   Sir   Lowthian   Bell    and   M.    Griiner   in   their 
exposition  of  the  phenomena  of  the  blast-furnace  reactions  ; 
although,  as  happens  in  all  scientific  progress,  those  earlier 
works  have  been  stepping  stones  to  the  great  stride  accom- 
plished by  Sir  Lowthian  Bell  and  by  M.  Griiner.     It  is  true 
that  Sir  Lowthian  Bell   pointed  out   how  the  presence  of 
carbonic  acid  in  the  gases  escaping  from  the  blast-furnace 
had  a  distinct  bearing  upon  the  economy  of  fuel  consumed 
in   the  production   of   a  unit   of  pig   iron;  but  he  further 
insisted   on  the   fact,  as  he   supposed,  that  there  was   an 
absolute  limit  to  the  attainable  ratio  of  carbonic  acid  to 
carbonic  oxide  in  the  escaping  gases  beyond  which  further 
economy  was   impossible,  by  reason  of   alleged   reactions 
between  these  two   gases  as   soon  as  ever  that  limit  was 
reached.     The  limit  he  assigned  was  one  volume  of  carbonic 
acid  to  two  volumes  of  carbonic  oxide  ;  which  is  equivalent 
to  a  ratio  bv  weight  of  three  of  carbonic  acid  to  four  of 
carbonic  oxide,  or  CO.  :  CO  =  0  ■  75  :  1  •  00.    M.  Griiner  gave, 
presumably  for  the  first  time,  the  maximum  of  perfection 
possible  in   any  blast-furnace   in  terms  of   the  maximum 
ratio  of  carbonic  acid  to  carbonic   oxide  ;  but  he  seems  too 
readily  to  have  fallen  in  with  Sir  Lowthian  Bell's  idea  that 
there  "was  a  practical  limit   to  this  ratio,  by  reason  of  the 
reactions  which  Sir  L.  Bell  alleged  took   place  when  the 
limit  was  exceeded  of  one  volume  of  carbonic  acid  to  two  of 
carbonic  oxide. 

The  conclusion  drawn  by  Sir  L.  Bell  is  believed  by  the 
^vriter  to  have  been  experimentally  coiTect  under  the  con- 
ditions under  which  he  assumed  the  gases  to  exist  in  the 
blast-furnace  ;  but  the  writer's  practice  has  shown  him  that 
there  are  conditions  hitherto  unrecorded,  which  govern  the 
attainable  ratio  of  carbonic  acid  to  carbonic  oxide,  and  it 
has  been  his  aim  for  many  years  past  to  arrive  at  the  true 
law  which  governs  the  relations  of  these  two  gases,  and  the 
resulting  economy  or  sacrifice  of  fuel  in  the  blast-furnace. 
M.  Gruner  stated  that  the  ratio  of  carbonic  acid  to  carbonic 
oxide  was  the  keynote  of  the  position,  and  he  was  right ; 
but  it  has  needed  years  of  practical  experience,  in  the  light 
of  Sir  Lowthian"  Bell's  analytical  experiments  and  of 
M.  Griiner's  inferences,  to  solve  the  problem. 

There  are  two  leading  factors  in  the  conduct  of  a  blast- 
furnace, which  are  readily  intelligible  : — The  combustion  of 
carbon  at  the  tuyeres  into  carbonic  oxide  wholly,  and  the 
reduction  of  the  oxide  of  iron  by  the  reaction  of  the  carbonic 
oxide  thus  produced,  so  as  to  form  carbonic  acid,  according 
to  the  well-known  formula  in  the  case  of  peroxide  of  iron— 

FeA  +  3  CO  =  Fca  +  3  COj  or  (28  X  2  +  8  X  3)  +  3  X 
(6  +  8)  =  56  +  3  X  (6  X  16). 

Now  supposing  there  were  no  other  reactions  than  these, 
and  that  there  were  needed  15  cwt.  of  pure  carbon  to  pro- 
duce 20  cwt.  of  pure  iron,  the  ratio  of  carbonic  acid  to 
carbonic  oxide  would  be  found  as  follows  : — 15  x  14  -;-  6  = 
35  cwt.  of  carbonic  oxide  produced  at  tuyeres  ;  and  accord- 
ing to  the  above  formula,  for  every  56  cwt.  of  iron,  42  cwt. 
of  carbonic  oxide  would  be  required  with  production  of 
66  cwt.  of  carbonic  acid.  Hence  for  every  lO  cwt.  of  pure 
iron  there  would  be  required  42  x  20  -e-  56  =  15  cwt.  of  car- 
bonic oxide,  and  there  would  be  produced  15  x  66 -=- 42  = 
23-57  cwt.  of  carbonic  acid.  There  would  therefore  be  left 
35  —  15  =  20  cwt.  of  carbonic  oxide,  and  there  would  be 
formed  23  •  57  cwt.  of  carbonic  acid,  and  the  ratio  of  these 
would  be  COj  :  CO  =  23-57  :  20-00  =  1  •  18.  Now  Sir  Low- 
thian Bell's  assertion  is  that  such  a  ratio  would  be  impossible, 
because  the  moment  the  limiting  ratio  of  0-75  is  exceeded, 
the  immediate  effect  would  be  to  cause  a  reconversion  of 


carbonic  acid  into  carbonic  oxide,  and  so  to  undermine  the 
economy  due  to  such  a  ratio  as  the  foregoing  of  1-18  by 
the  unburning  of  carbon  oxidised  to  its  highest  degree. 
Yet  he  himself  gives  an  illustration  of  Styrian  furnaces 
where  pig  iron  is  made  with  from  12  to  15  cwt.  of  charcoal 
per  20  cwt.  of  pig  iron  produced :  so  that  on  the  merits  of 
the  case  there  would  seem  to  be  something  wrong  in  his 
deductions.  Although  as  a  matter  of  fact  so  high  a  value 
as  0*75  for  the  ratio  of  carbonic  acid  to  carbonic  oxide  has 
not  been  attained  with  Cleveland  ironstone,  the  author 
purposes  showing  that  the  cause  is  to  be  sought  deeper  than 
in  the  mere  arbitrary  limit  assigned  to  the  ratio  of  carbonic 
acid  to  carbonic  oxide,  and  is  to  be  found  in  reactions  of 
carbonic  acid  upon  red-hot  carbon,  and  in  the  consequent 
production  of  carbonic  oxide,  so  that  the  ratio  CO, :  CO  is 
essentiallv  an  effect  and  not  a  cause. 

In  a  biast-furnace  the  perfection  of  work  is  that  carbonic 
acid,  having  once  been  formed  in  the  process  of  reduction, 
should  never  be  allowed  to  come  into  contact  with  red-hot 
coke  ;  for  the  immediate  reaction  between  carbonic  acid  and 
carbon  at  a  red  heat  is  to  convert  the  carbonic  acid  into 
carbonic  oxide  with  most  destructive  w-aste  of  fuel.     Thus 
the  units  of  heat  developed  by  one  unit  (or  cwt.)  of  carbon 
burnt   into    carbonic    cxide   only   are    2,473    (centigrade), 
whereas  the  units  of  heat  developed  by  one  unit  of  carbon 
burnt  into  carbonic  acid  are  8,080 ;  hence  the  units  of  heat 
developed  by  one  unit  of  carbon  in  carbonic   oxide  burnt 
into  carboni"c  acid  arc  8,080  -  2,473  =  5,607.     It  will  thus 
be  seen  that,  if  by  any  unfavourable  reaction  in  the  furnace, 
such   as   happens   when   carbonic   acid   finds  itself  in  the 
presence  of  red-hot  coke,  any  carbonic  acid  once  formed 
becomes  reconverted  into  carbonic  oxide,  the  unburning  of 
the  carbonic  acid  to  carbonic  oxide  must  be  accompanied 
not  only  by  the  absorption  of  carbon  but  also  by  serious 
loss  of  heat.     The  reaction  which  takes  place  is  represented 
by  the  formula  CO;  +  C  =  2  CO  ;  in  which  for  every  unit 
of  carbon  in  the  carbonic  acid  a  unit  of  carbon  of  the  coke 
is  dissolved  and  becomes  carbonic  oxide  ;  whilst  the  unit  of 
carbonic  acid  becomes  two  units  of  carbonic  oxide  by  the 
absorption  of  the  second  equivalent  of  carbon.     Just  as  one 
unit  of  carbon  as  carbonic  oxide  develops  5,607  heat-units 
in  becomini;  carbonic  acid,  so  one  imit  of  carbon  as  carbonic 
acid  in  going  back  to  carbonic  oxide  will  absorb  5,607  heat- 
units,  which  is  equal  to  the  combustion  of  5,607  -v-  2,473  = 
2-26tmits  of  carbon  burnt  into  carbonic  oxide,  of  which 
one  unit  of  carbon  has  absolutely  disappeared  by  absorption 
in  the  process,  leaving  1-26  units  to  be  supplied  and  burnt 
into  carbonic  oxide  at  the  tuyeres  by  means  of  the  oxygen 
in  the  blast,  to  compensate  for  the  balance  of  loss  incurred 
in  the  region  of  the  furnace  in  which  the  reaction  has  taken 
place,  because  by  hypothesis  the  carbonic   acid   has  been 
evolved  or   come    into    contact   with   red-hot   coke    under 
conditions  under  which  it  could  not  exist  as  carbonic  acid. 
To  make  the  ultimate  result,  if  necessary,  yet  clearer,  the 
absorption  of  the  one  unit  of  carbon  by  the  carbonic  acid  to 
form  carbonic  oxide  wiU  develop  2,473  heat-units,  while  the 
reconversion  of   the  carbonic   acid  to  carbonic  oxide  will 
subtract   from    the    furnace   5,507   heat-units:    so  that  the 
balance  will  be  a  loss  of  5,607  -  2,473  =  3,134  heat-units, 
which  represent  3,134  -~  2,473  =  1-26  units  of  carbon  burnt 
into  carbonic  oxide.     Hence   there   is  a  total  loss  to   the 
efficiency  of  the  furnace  of   1-26  +  1-00  =  2-26   units  of 
carbon  burnt  into  carbonic  oxide  for  every  unit  of  carbon 
once   existing    as    carbonic   acid   which   shall    have   been 
reconverted  into  carbonic  oxide. 

When  limestone  is  employed  as  a  flux  there  are  two 
sources  of  carbonic  acid  : — firstly,  that  contained  in  the 
carbonate  of  lime  CaOCO,,  which  has  necessarily  to  be 
evolved  in  contact  with  red-hot  coke,  because  at  less  than  a 
red  heat  it  is  impossible  to  separate  the  carbonic  acid  from 
the  lime ;  and  secondly  that  evobed  in  the  process  of 
reduction  of  the  ore  or  uonstone,  which,  if  previously 
calcined  so  as  to  become  peroxide  of  iron,  undergoes  the 
following  reaction  :  FcjO-,  +  3  CO  =  Fe,  +  3  CO,.  Now, 
according  to  the  construction  of  the  furnace,  and  the  more 
or  less  imperfect  appliances  at  command,  much  or  little  of 
the  latter,  which  will  be  called  the  carbonic  acid  of  reduc- 
tion, mav  be  evolved  in  the  same  red-hot  region  in  which 
the  carbonic  acid  from  the  flux  is  driven  off.    In  old  furnaces 
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of  very  small  cnpncity,  extrav!ij»ant  waste  of  fiicl  took  pliu-r 
from  this  very  cause,  namely,  the  evolution  of  earbmiie 
acid  of  re<luotion  in  the  nil-hot  region,  owinjj  to  tlie 
plunjrinj;  of  the  ironstoni'  down  into  that  rejii()n  before  its 
complete  reduction  luid  been  ettecteil  in  a  higher  and  cooler 
repion.  How  frreal  could  he  the  mischief  will  ai)pcar  hy 
assumiu)!  the  extreme  case  of  a  furnace  so  badly  coiislruclcd 
that  the  whole  of  the  iviluction  of  the  peroxide  of  iron 
should  take  place  in  the  red-hot  re^on.     From  the  forumla 

FcjO,  +  3  CO  =  Fe.j  +  3  CO3,  or  (3  x  28)  +  3  x  8  + 
3  X    (6  +  8)  =  (2  X  28)  +  3  X  (6  +   Ifi). 

it  will  be  seen  that  for  the  reduction  of  56  cwt.  of  iron  there 
are  re<piired  18  cwt.  of  carbon  as  carbonic  oxide;  and 
56  :  20  :  :  18  :  6  13  ;  therefore  6'  43  cwt.  of  carbon  are  reiiuired 
for  the  reduction  of  20  cwt.  of  iron  from  its  assumed  condition 
of  peroxide.  Hut  inasmuch  as  20  cwt.  of  pig  iron  contain  oidy 
18-80  of  pure  iron,  the  carbon  required  per  ton  of  pig  iron 
will  1h'  G-43  X  18-80  -=-  20  =  6-01  cwt.  Now  suppose  the 
whole  or  this  carbon,  which  should  in  a  perfect  furnace  pass 
away  a^  carbonic  acicl,  became  carbonic  oxide  ;  it  would  tirst 
absorb  6*04  cwt.  of  carbon  for  conversion  into  carbonic 
oxide  according  to  the  reaction  COj  +  C  =  2  CO;  and  the 
heat  to  be  furnished  at  the  tuyeres  would  be  (>01  x  1  '26  = 
7 '61  cwt.  of  carbon  burnt  into  carbonic  oxide.  Ueuce  a 
total  loss  would  arise  of  7  61  +  6-04  =  13"65  cwt.  of 
carboa  per  ton  of  pig  iron. 

It  was  in  the  direction  of  reducing  this  mischievous 
tendency  that,  at  Middlesbrough  especially,  important 
ecotiomics  ensued  oti  increasing  the  capacity  of  the  blast- 
furnace from  6,000  or  7,000  cubic  feet  to  20,000  cubic  feet 
or  more.  Thereby  more  time  was  gi\'eu  for  the  reduction 
of  the  ironstone  ;  so  that  it  became  more  possible  to  secure, 
in  the  analysis  of  the  escaping  gases  when  employing  lime- 
stone as  fiux,  a  nearer  approach  to  the  presence  of  the 
entire  quantity  of  carbonic  acid  of  reduction  and  in  certain 
cases  even  the  entire  quantity.  Indeed,  M.  Griiner  was 
quick  to  discover  in  Sir  Lowthian  Hell's  experiments  the 
presence  in  some  cases  of  a  little  more  carbonic  acid  than 
was  due  to  the  possible  formation  of  carbonic  acid  by 
the  reduction  of  all  the  ironstone  ;  and  the  excess  must 
have  proceeded  from  the  evolution  of  carbonic  acid  from  the 
limestone.  As  the  writer  has  himself  on  several  occasions 
since  confirmed  M.  Griiner's  observation,  he  now  deems 
such  increase  of  carbonic  acid  beyond  the  carbonic  acid 
of  reduction  to  be  the  result  of  a -trilling  wave  of  carbonic 
acid  displaced  from  the  surface  of  the  limestone  just  before 
it  plunges  into  the  red-hot  coke  region.  The  amount  is 
so  little  as  not  to  disturb  the  main  conclusion  that  the 
carbonic  acid  of  the  tlux  takes  up  a  weight  of  carbon 
practically  equal  to  that  which  it  already  contains.  Nor 
must  it  be  lost  sight  of  that  in  thus  taking  up  carbon  and 
becoming  2  CO  the  result  it  produces  is  not  altogether 
prejudicial ;  for  the  carbonic  oxide  so  formed  enriches  the 
deoxidising  gas  of  the  furnace,  and  promotes  the  more 
complete  deoxidation  of  the  ironstone  in  the  cooler  region 
above,  so  as  to  make  it  possible  to  attain  to  a  perfect 
reduction  thereof  without  absorption  of  carbon  by  carbonic 
acid  of  reduction. 

.\t  this  stage  it  may  be  interesting  to  refer  to  the  effect 
of  displacing  the  carbonic  acid  from  the  tlux  by  calcining 
the  latter  before  employing  it  in  the  blast-furnace.  The 
following  is  a  comparison  between  the  results  obtained  at  the 
same  furnace  under  the  two  different  conditions,  and  will 
fully  illustrate  the  benefit  to  be  obtained  under  favourable 
conditions  by  the  substitution  of  lime,  CaO,  for  limestone, 
CaOCO;,  in  a  blast-furnace  of  capacity  adapteil  to  the 
materials  employed,  although  there  may  seem  room  for  a 
little  regret  that  the  balance  of  heat  received  (Table  I.)  and 
heat  expended  (Table  II.)  is  not  somewhat  closer  than 
here  appears. 

In  these  comparative  accounts  of  receipts  and  expendi- 
ture of  heat  it  will  be  noticed  that,  in  working  on  limestone, 
the  expenditure  falls  short  by  0-72  cwt.  of  carbon  of  the 
total  heat  received  in  fuel  and  heated  blast,  and  reckoned 
in  carbon  burnt  to  carbonic  oxide  ;  whilst  in  working  on 
lime,  the  expenditure  account  shows  an  excess  of  0*81  cwt. 
of  carbon  over  that  which  was  received.  These  are  errors 
on  either  side,  amounting  to  2|  and  3  per  cent,  respectively, 


to  which  I'alculations  of  this  kind  are  liable,  owing  to  the 
impossibility  of  recording  accurately  .all  the  conditions 
under  which  a  blast-furnai'e  works.  Imperfectly  calcined 
ironstone,  for  instance,  will  contain  more  or  less  carbonic 
aciil.  which  if  at  the  surface  will  jiass  away  as  such,  but  if 
imprisoned  in  the  core  of  a  large  piece  of  iroiistiuie  will 
descend  into  the  red-hot  region  of  the  blast-fiuiiace,  there 
to  be  liberated  with  absorption  of  carbon  anil  resultant  loss 
of  heat.  .Such  Uuctuations  in  the  ironstone  would  produce 
some  influence  upon  the  ratio  of  carbonic  acid  to  carbonic 
oxide;  but  all  things  considered,  the  above  errors  of  0'72 
and  O'Hl  cwr.  respectively  might  fairly  be  S|>read  over  the 
whole  of  the  expenditure  account,  indeed  probably  over 
both  receipt  and  expenditure  accounts,  and  so  become 
inappreciable  whilst  leaving  the  salient  points  of  the  account 
undisturbed. 

Ormesbv  Iron  Works,  Middlesbrough. 

Taulk  I. — Br.AST-FunNAOK  of  20,454  cubic  feet  capacity, 
and  76  feet  height.  Comparison  between  working  on 
limestone  and  on  lime  respectively  as  flux. 


Supply  of  Heat  per  Ton  of  Pip  Iron  made. 


Working  on 


Lime- 
stone. 


Chemical  composition  of  tho  escaping  f^asea  : — 
fNitroi^cu  N 

I  Carbonic  aciti,  CO2 

By  volume  -( 

Carbonic  oxide,  CO 

LHydrown,  H 

TNitrogen.  X 

1  Carbonic  acid,  CO2 

By  weight    ■< 

I  Carbonic  oxide,  CO 

LHydrogen,  H 

Ratio  of  CO2  to  CO  by  weight ratio 

Temperature  of      I  „  ...,,,       ,.-,0  .• 

escaping  gases  .  j  ^-  ''-'    ""^  ='■*    =  <'™''e- 


Cuke  consumed  per  ton  of  pig  iron 

Deduct  :— 

Ash 7'70and7'e5"i 

Sulphur.0-81  and  0-90  |  g-oj^'^^'io  = 
Moisture  0  •  53  and  1  •  95  J 

Net  carbon  in  coke  consumed  per  ton 
of  pig  iron 

Limestone  consumed  per  ton  of  pig  iron 

Deduct  foreign  matter  in  flui  Si  and  3"71  per 
cent 

Net  pure  carbonate  of  lime,  CaO  COj 


Per  Cent. 

6S-28 

9-23 
30  89 

1-53 


5019 
29-66 

c-u 


0-473 
807" 

3-27° 


Cwt. 
23-28 


Lime. 


Per  Cent. 
69-90 

9-79 
•28-95 

1-36 


B7--l.'i 

11-80 

27-68 

0-09 


0-535 
7050 

301° 


Cwt. 
19-49 


•09  2-OS 


21-19  17-44 


13-18 


0-46 


•7-8fi 
•12-28 


12-72 


11-83 


•  When  working  on  lime  the  actual  weight  of  flux  charged  into 
the  furnace  per  ton  of  pig  iron  made  was  7-si>  cwt.  of  impure  lime, 
resulting  from  the  calcination  of  13-2.S  cwt.  of  raw  limestone.  The 
latter  was  found  by  analysis  to  contain  S-71  per  cent,  of  forcig.i 
matter,  amounting  therefore  to  O'V,  cwt.;  and  the  net  pure 
carbonate  of  lime  was  accordinely  12--i,S  —  O'-IS  =  lfS3  cwt.  of 
<:nO  C  ij.  which  contained  11^83  x  -32  -^  50  =  5-21  cwt.  of  COj.  But 
instead  of  the  whole  of  this  COa  behig  expelled  from  the  limestone 
in  the  cak'uiing  kiln,  the  actual  weight  driven  off  was  only 
12^28  —  7'8B  =  4^42  cwt  Consequently  there  remained  ili  the  lime 
used  as  flux  5'21  -  4-43  =  0-"9  cwl.  of  COj  ;  and  this  unexpelled 
COj  contained  0-79xG  -^22  =  0-23  cwt.  of  carbon,  which  corresponds 
with  1-83  cwt.  of  CaOCOi. 
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Table  I. — Blast  Fukkace. — cont. 


Supply  of  Heat  per  Ton  of  Pig  Irou  made. 


Working  on 


Lime- 


Lime. 


Carbon  contained  in  flux,  12'72  x  6  ^  30  and* 
0-79  X  6  ^  2? 

Total  carbon  supplied  into  furnace  per  ton  of 
pig  iron,  21-19  +  1-52  and  17 '-il  +  0-22 

Beduct  carbon  absorbed  by  pig  iron 


Cwt. 
l'S2 


22-71 
0-60 


Net  carbon  for  producing  joint  COj  and  CO  I    22'11 


Carbon  required  per  ton  of  pig  iron  for 
perfect  reduction 1      6*04 

If  all  CO2  passed  away  without  change,  total 
COj  in  escaping  gases  would  be  (X'.'>2  +  6'01 
=  7-36)  X  •22-5-8 I    a7'7a 

ana  (0-22-1-  G-Ol  =  6-26)  X  22 -H  6 ' 

Whilst  there  would  then  pa.ss  away  as  CO 

(2J'll- 7'oG  =  U-5,i)  X  14-^  6 j    33'96 


Cwt. 
•0-22 


17  ■60 
0-00 


17-06 


and  (17-O1!- 6-26  =  10-80  x  U  -5-6 

In  that  case  the  furnace  would  be  working 
perfectly  with  ratios  CO2:  CO  =  27-72  ^ 
S3-95  and  -22-93  -^  -23-20 

But  the  actual  working  ratios  given  above  were 

This  reduction  of  ratios,  as  will  be  explained 
further  on,  is  att^-nded  with  tni-c-r  of 
carbon  from  condition  of  CO2  to  that  of  CO, 
amou  nting  to   

The  ti-ansfer,  as  will  also   be  explained,  is 
derived  from  the  two  following  sources  :— 
Carbon  from  COa  of  flux,  as  above 

Carbon  from  CO2  of  reduction,  by  diffe- 
rence  

Total  carbon  transferred  per  ton  of  pig 
iron,  as  above 


Moisture  in  atmosphere  per  cubic  foot,  .grains 

Weight  of  air  supplied  into  furnace  is  found 

as  follows :—  .      „„         , 

Carbon  supplied  for  producing  CO2  and 

CO,  as  above 

Deduct  carbon  transfen-ed  from  CO2  of 
llux  and  of  reduction,  as  above 


Weight  of  oxygen  required  19-67  x  8  -i-  6  and 
15-13  X  8  -^  6 

Weight  of  nitrogen  required  26-23  x  77  -s-  23. 

and2J-17x  77-^  23 


26-23 

87-82 


Total  weight  of  dry  air  required  per  tun  of 
pig  iron 

Total  heat  supplied  into  furnace  by  blast, 
reckoned  in  cwts.  of  carbon  burnt  into  CO, 
each  unit  of  carbon  thereby  developing 
2.473  hcit-units,  and  specific  heat  of  air 
being  0-2.39 

114-05  X  807'  X  0-239  JJ^,^  87-67  x  765°x  0-239 
2473  2473 

If  to  this  heat  so  measured  be  added  the 
actual  carbon  contained  in  the  coke 


and  also  the  carbon  in  the  flux. 


There  is  a  total  of  carbon  to  be  accounted  for 
as  supplied  into  the  furnace,  both  directly 
as  carbon  and  in  its  equivalent  of  heat 
carried  in  by  the  hot  blast,  amounting  per 
ton  of  pig  iron  to 


21-19 


25-20 


Eatio. 
0-816 

Ratio. 
0-911 

0'473 

0-635 

Cwt. 
2-44 

Cwt. 
1-93 

1-52 

0-22 

0-92 

1-71 

2-41 

1-93 

1      4-776 

i 

3-243 

Cwt. 
22-11 

Cwt. 

17-Oti 

2-44 

1-93 

Net  carbon  to  be  converted  into  CO  by  air  i    19-67      [    16-13 


20-17 


87-69 


17-44 
0-22 


Table  II. — Blast  Furnace  of  20,454  cubic  feet  oapaoity 
and  76  feet  high. 

Comparison  between  working  on  Limestone  and  on  Lime 
respectively  as  Flux. 


Working  on 


Expenditure  of  Heat  per  Ton  of  Pig  Iron 
made. 


Lime- 
stone. 


Gases  escaping  at  tunnel  head  are  found  as 
follows : 
Net  carbon  for  producing  CO3  and  CO,  as 
before  

Deduct  carbon  escaping  in  COj, 6 -04  -  0-93 
and  6-01  -  I-7I 


Leaves  0  irbon  escaping  in  CO. 


CO.  escaping  3-12x2-2-!-6  and  4-33x  •22-i-6. 
CO  escaping  16-99xl4-i-6  and  12-73xl4■^6 
Nitrogen  escaping,  a.s  iiefore 

Total  weight  of  dry  gases  escaping. . . 


Heat  carried  away  by  waste  gases,  i-eckoned 
in  cwts,  of  carbon  burnt  into  CO.  each  unit 
of  carbon  thei-eby  developing  2,473  heat- 
units,  and  specific  heat  of  escaping  gases 
being  0-237 

146-23  X  327°  X  0-287 

2478 ■"»! 

113-10  X  301°  X  0-237 
2473 


Carbon  absorbed  by  pig  iron,  as  before 

Carbon  absorbed  by  CO2  of  flux,  1-62  and  0-22 

Carbon  absorbed  by  COj  of  reduction  0-92  and 
1-71 


Extra  carbon  needed  to  be  biu-nt  into  CO  at 
tuyeres  for  meeting  loss  of  heat  due  to  un- 
burning  of  CO.  into  CO,  2-4t  x  1-26  and 
1-93  xl-26 


Heat  required  to  drive  off  CO2  from  flux, 
reckoned  in  cwts.  of  carbon  Inu-nt  into  CO, 
each  unit  of  flux  requirinir  373-3  heat-units 
to  drive  otf  CO.,  12  72  x  373-5  ^  2473  and 
1-83  X  373-5  -s-  2173 


Decomposition  of  moisture  in  blast 

Carbon  remaining  as  CO2  and  passing  away  as 
such  in  escaping  gases  is  6*01  —  0-92  and 
0-04-  1-71 


The  slag,  weighing  about  32  cwt.  per  ton  of 
pig  iron,  requires  for  its  melting  550  he.at- 
nnits  per  unit  of  slag,  or32  x  55'.)  -^  2473  of 
carbon  Ijurnt  to  CO 


Melting  of  the  iron  requires 

Evaporation  of  water  from  coke. 


Cwt. 
22 -U 

3-12 


16-99 


18-77 
89-01 
87-82 


4-08 


Sundries,  including  loss  of  heat  by  tuyere 
water,  radiation  from  sides  of  furnace  and 
tuyere  houses,  &c 

Total  carbon  accounted  for  as  expended  . . 

Error 

Total  carbon  to  bi?  accounted  for  as  received 


Lime. 


Cwt. 

17-06 

4-33 


12-73 


15-88 
39-70 
67-52 


ll«-23         113-10 


3-26 


0-60 

0-60 

2-44 

1-93 

2-44 

1-9S 

S-07 

2-« 

1-92 

0-27 

1-SS 

0-73 

6-12 

4-83 

7-11 

7-11 

0-90 

0-90 

0-03 

009 

S-78 

3-SO 

30-88 

24-93 

■^  0-72 

-  0-81 

31-60 

21-14 

*  See  footnote  on  previous  page. 


Consumption  of  calcined  ironstone  per 

ton  of  pig  iron Cwt. 

Make  of  pig  iron  per  month Ton 

Quality  of  pig  iron No. 

Blast,   pressure   per   square  inch   nt 

tuyeres Lb. 

Area  of  tuyeres Sq.  in. 


60-13 

50-00 

2,141 

2,453 

3-25 

3-31 

3-87 

3-73 

142 

112 
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It  will  be  seen  that  wlion  woikiiiR  on  lime,  with  oven  iin 
imperfect  caleinotion  of  the  tliix,  im  economy  was  ohlalnnl 
of  21 '19  —  17'-1-1  =  3'7."i  cwl.  of  carbon;  whereas  t]\r 
theoretical  savin;:f  should  have  been  only  2 '9-1  cwt.  uf  carbon, 
acconling  to  the  weiglit  of  earbini  in  the  carbonic  aciil 
ilisplaced  from  the  llux,  inimely  (1-.J2  -  0-23  =  1-30) 
X    1-26  +   1-30  -=  2-9J. 

The  calculation  which  iieeils  explanation  in  Table  I.  is  tlie 
one  whereby,  from  an  analysis  of  (he  pases  and  from  a 
knowledfje  of  the  carbon  consumed  per  ton  of  pip  iron  and 
of  the  une!(|>elled  carbonic  ncid  in  the  flux,  it  is  possible  to 
aiTi»c  nt  the  exact  niisehief  done  in  the  red-hot  coke  region 
by  each  of  the  two  sources  of  that  mischief,  namely,  the 
carbonic  acid  of  redui-iion  and  the  carbonic  acid  from  the 
flux.  In  his  last  paper  read  before  this  Institution  in 
Jamniry  188:1,  the  author  showed  how  this  could  be  nccom- 
jilishcd  by  u  laborious  method  of  cul<'uIntion  and  by  special 
tables  ;  but  oontiiiued  study  has  enabled  him  to  simplify 
the  calculation,  and  by  a  simple  algebraical  formula  to 
test  the  effective  workinj;  of  a  blast-furnace  by  uecountinp 
in  the  form  of  an  expenditure  colunni  for  every  unit  of 
carbon  consumed,  whether  in  the  heatiii);  of  the  blast  or  in 
the  carbon  burnt  within  the  furnace.  His  own  praeliee  is 
to  account  in  this  expenditure  for  all  fuel  by  rediu'inp  it  to 
units  of  carbon  burnt  to  carbonic  oxide,  each  unit  thereby 
developing  2,173  centigrade  units  of  heat.  In  this  way  he 
hopes  to  have  made  a  complicated  i>roblem  clear. 

Taking  the  ratio  0"473  determined  by  analysis  as  that  of 
carbonic  acid  to  carbonic  oxide  in  the  eseajiinp  pases  when 
workinp  on  limestone,  we  bepiii  by  ascertaininp  what  this 
initio  sliould  lia\e  been,  had  there  been  no  reconversion 
whatever  of  carbonic  acid  into  carbonic  oxide.  Then  would 
the  furnace  have  worked  perfectly,  and  the  ratio  would  have 
been  found  as  follows.  The  net  carbon  available  for  jiro- 
dueinp  joint  carbonic  acid  and  carbonic  oxide  has  been  fonnil 
in  the  forepoinp  statement  to  be  22 '11  cwt.  per  ton  of  ])ip 
iron.  In  perfect  work  all  carbonic  acid  should  pass  away  as 
such  I  and  the  total  quantity  produced  in  the  furnace  will  be 
that  from  the  6  04  cwt.  of  carbon  for  the  reduction  of  the 
ironstone  and  that  from  the  1  ■.52  cwt.  of  carbon  in  the  flnx, 
nniuely : — 

Cwt. 
Carbon  for  reduction. .  .ivoi  x  22  -  6  =  22'15  of  carbonic  acid. 
Carbon  of  flux I'-W  x  22  -hO  =   5"57  of  carbonic  acid. 

Total  carbon 7  M  x  22.^  B  =  27'72  ofc^irbonicacitl. 

If  these  ""06  cwt.  of  carbon  all  appeared  in  the  escaping 
gaset*,  the  balance  should  pass  away  as  carbonic  oxide, 
namely  22-11  —  7-56  =  H-S.'i  x  14  i  6  =  33-9.')  cwt.  of 
carbonic  oxiile.  Therefore  the  perfect  ratio  of  carbonic  acid 
to  carbonic  oxide  would  be  2772  -j-  33'9.j  =  08I()  ;  but 
the  actual  ratio  determined  by  analysis  was  only  0'473,  and 
has  been  lowered  from  the  perfect  to  the  actual  by  the 
transfer  of  a  certain  amount  of  carbon  from  the  condition  of 
carbonic  acid  to  that  of  carbonic  oxide.  Let  ,v  be  the  weight 
of  the  carbon  so  elianped  ;  then  from  the  total  carbonic  acid 
possible  in  perfect  work  there  will  have  hi'en  subtracted 
^j"  J-,  and  to  the  total  carbonic  oxide  possible  in  perfect  work 
there  will  have  been  added  'n'  .c.  Hence  the  new  ratio  of 
carbonic  acid  to  carbonic  oxide  will  be  (27' 72  — 'ij- .1)  h- 
(33 -95  +  V  j)  =  0-473.  Whence  .)■  =  2-44  cwt.,  as  taken 
in  the  foregoing  Table  I.  for  the  iiuantity  of  carbon  trans- 
ferred from  the  condition  of  carbonic  acid  to  that  of  carbonic 
oxide  ]ier  ton  of  pig  iron. 

In  like  maimer  where  lime  was  employed,  cuntuining 
0-22  cwt.  of  carbon  as  carbonic  acid  uuexpelled,  the  perfect 
ratio  of  carbonic  acid  to  carbonic  oxide  would  have  been 
22Ui'>  -7-  2.V20  =  0-911  ;  whereas  in  actual  work  it  fell  to 
0-. '13.'),  showing  that  the  carbon  transferred  from  the  con- 
dition of  carbonic  acid  to  that  of  carbonic  oxide  amounted 
to  1  '93  cwt.  i,er  ton  of  pig  iron. 

It  is  nmst  nuportant  to  notice  the  sources  of  these  two 
different  transfers.  Obviously  it  might  fairly  be  supposed 
that  there  should  have  been  a  difference  between  them  of 
1-32  —  0-22  =  1-30  cwt.  ;  so  that  the  transfer  of  244  cwt. 
in  the  limestone  furnace  shoulil  have  been  lowered  to 
1-14  cwt.  in  the  lime  furnace;  whereas  it  appeai-s  at 
1-93  cwt.     Let  us  therefore  examine   how   the   2-44    and 


1  -  93  are  made  up  in  the  respective  oases  of  working  with 
limestone  and  with  lime. 


bimostono. 


Lime. 


Carbon  traosforrcd  from  carbonic  acid  of 
llux 

Carlwu  Imnsfcrrcd  from  carbonic  acid  of 
reduction  by  reason  of  its  evolution  in 
region  of  reil-hot  coke 


1-53 

o-2a 

o-oa 

1'71 

2-4.1 

1-9.1 

The  use  of  lime  has  therefore  failed  to  aeeoinplisli  some 
of  the  benefit  which  the  author  ventured  to  hope  and  predict 
in  .lanuary  1883;  thus  showing  that  its  employment  is  not 
an  iiumixcd  good.  For  through  a  combination  of  causes 
the  reduction  of  ironstone  when  working  with  lime  as  flnx 
has  been  less  effective  to  the  extent  of  1  71  —  0- 92  =  0-79 
cwt.  of  carbon  per  ton  of  pig  iron,  equivalent  in  the  jiresent 
comparison  to  a  loss  of  0-79  x  1-26  -(-  09  =  r79  cwt.  of 
carbon  per  ton  of  pip  iron.  To  make  this  point  clearer,  in 
the  case  of  working  on  limestone  the  proportion  of  ironstone 
reduced  in  the  cooler  repions  of  the  furnace  out  of  contact 
with  red-hot  coke  was  ."iO- 13  x  .')•  12  -h  6-04  =  42-49  cwts. 
])er  ton  of  pig  iron  ;  whilst  there  passed  down  into  the  red- 
liot  zone  for  reduction  there  .50-13  x  0-92  -i-  CrOi  =  7-64 
cwt.  For  working  on  lime  the  coiTcspondiug  figures  arc 
.50-00  X  4-33  -i-  fi-04  =  3.5-84  cwt.,  and  ,50  00  x  1-71  -=- 
G-04  =  14-16  cwt.  In  neither  of  these  ca.ses  does  the 
dreaded  proportion  appear  of  one  volume  of  carbonic  acid 
to  two  volumes  of  carbonic  oxide ;  for  from  the  analysis 
given  in  Table  I.  it  is  seen  that  the  proportion  when  working 
on  limestone  was  only  9  2.5  :  30-89  or  1  :  3;^,  and  when 
working  on  lime  9-79:28  9.5  or  1  :  3  nearly.  The  con- 
sideration of  these  vohnnetric  proportions  may  therefore  be 
dismissed  as  inoperative  in  the  present  instances. 
j  What  then  are  the  causes  of  the  diminution  in  the  weight 
j  of  carbonic  acid  of  reduction — that  is,  of  the  increase  in  the 
I  weight  of  carbon  transfencd  from  the  carbonic  acid  of 
I  reduction  into  the  condition  of  carbonic  oxide — despite  the 
removal  of  85  per  cent,  of  the  carbonic  acid  from  the  lime 
used  as  llux  ?  The  causes  ot  this  disappointment  when 
working  on  lime  are  tW(jt'old  : — ■ 

Firstly,  as  intimated  at  the  outset  (page  890),  when  lime- 
stone is  used,  all  or  nearly  all  the  carbonic  acid  it  contains 
is  necessarily  converted  into  carbonic  oxide,  thus  increasing 
and  prolonpinp  the  acti\  ity  of  the  reducing  zone  in  a  cooler 
repion,  while  at  the  same  time  this  cooler  region  is  extended 
downwards  by  the  absorption  of  the  heat  due  to  the  iinburn- 
ing  of  the  carbonic  acid  to  carbonic  oxide;  thus  protracting 
or  prolringinp  the  period  of  reduction  of  the  ironstone  within 
the  extended  reducing  region  :  so  that  the  employment  of 
limestone  is  not  ;in  unmixed  evil. 

Secondly,  when  lime  is  used,  the  weight  of  carbonic  oxide 
is  comparatively  diminished,  the  cool  reducing  zone  is 
curtailed  in  its  depth,  and  the  total  volume  of  pases  is 
greatly  diminished,  by  reason  of  the  greatly  diminished 
consumption  of  fuel  in  the  funiaee,  due  to  the  very 
economy  secured  by  the  expulsion  of  carbonic  acid  from 
the  flux.  When  working  on  lime,  the  ironstone  undergoing 
the  process  of  reduction  is  thus  subjected  both  to  the 
passage  of  a  smaller  quantity  of  reducing  pas  over  it,  and 
to  that  passage  duriug  a  shorter  period  of  time  before 
entering  the  red-hot  zone,  which  zone  by  the  use  of  lime 
has  been  raised  somewhat  higher  in  the  furiuice. 

To  reduce  the  above  conditions  to  actual  figures,  we 
have  when  working  on  limestone,  according  to  Table  II., 
a  weight  of  116-23  cwt.  of  gas  per  ton  of  pig  iron,  which 
are  passing  over  the  materials  entering  the  furnace,  and  of 
which  39-64  cut.  consist  of  carbonic  oxide,  or  27  per 
cent,  of  the  total.  When  working  on  lime,  we  have  only 
113- 10  cwt.  of  gas  per  ton  of  pig  iron  passing  over  the 
iroustotie  as  it  enters  the  funiaee,  of  which  only  29-70  cwt. 
are  carbonic  oxide,  or  2G  per  cent,  of  the  total.  It  will 
thus  l>c  seen  that  there  is  only  a  trifling  difference  in  the 
percentage  of  carbonic  oxirle  in  the  total  gases  as  they 
leave  the  fui-nace;  so  that,  in  ex]ilanation  of  the  diminished 
reduction  of  ironstone  in  the  cooler  reducing  regions  of  the 
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furnace  ivhen  vrorkiDg  on  lime,  there  rem;uns  the  important 
fact  that  the  materials  from  which  a  ton  of  iron  is  produced 
are  exposed  to  the  influence  of  only  29' 70  cwt.  of  carbonic 
oxide  when  lime  is  employed  as  flux,  instead  of  to  that 
of  39  ■  64  cwt.  when  limestone  is  employed :  a  proportion 
of  about  3  to  4,  or  25  per  cent,  less  carbonic  oxide  when 
working  on  lime. 

But  whilst  disappointment  has  to  be  confessed  to  the 
extent  indicated,  there  are  one  or  two  conclusions  to  be 
drawn  from  the  above  comparisons,  which  will  well  reward 
further  consideration. 

The  air  required  for  consuming  the  coke  per  ton  of 
pig  iron  is  seen  from  Table  I.  to  have  been  in  the  case 
oflimestone  114-05  cwt.,  and  with  lime  only  87'69cwt., 
showing  a  direct  economy  of  26 '36  cwt.  of  air,  or  23  per 
cent. ;  whilst  with  the  same  pressure  of  blast  and  the  same 
tuyere  area  the  furnace  when  working  on  lime  turned  out 
2,453  tons  of  iron  per  month  against  2,141  tons  per  month 
when  working  on  limestone  (Table  II.).  It  is  in  consequence 
of  this  increase  in  the  output  that  the  item  of  sundries  in 
the  statement  of  expenditure  of  fuel  (Table  II.)  has  been 
reduced  from  3-78  with  limestone  to  3  30  with  hme.  It 
is  not  generally  known  how  far  the  constancy  of  the  loss  by 
radiation  and  by  tuyere-water,  &c.,  affects  the  consumption 
of  fuel  bv  reason  of  increased  output ;  within  certain  limits 
this  explains  the  fact  that  extra  driving  may  be  and  is 
accompanied  by  reductions  of  fuel  consumed  to  make  a 
ton  of  iron. 

Before  passing  away  from  the  subject  of  the  smaller 
quantity  of  air  required  to  make  a  ton  of  iron  when  lime 
is  employed  as  flux,  it  will  be  proper  here  to  refer  to 
il.  Griiner's  claim  that  he  was  the  first  to  show  how,  from 
a  knowledge  of  the  quantity  of  coke  consumed  and  the  ratio 
of  carbonic  acid  to  carbonic  oxide,  the  weight  of  air  needed 
could  be  accm-ately  ascertained.  This  in  itself  was  a  great 
stride  towards  the  correct  understanding  of  the  phenomena 
of  blast-furnace  practice ;  and  the  wTiter  has  never  seen 
his  claim  challenged.  That  method  is  absolutely  correct, 
and  must  in  any  fut\ire  calculations  supersede  all  other 
rough  and  ready  methods  hitherto  in  vogue  for  determining 
the  quantity  of  air  needed. 

Attention  may  here  be  drawn  to  two  errors  into  which  the 
author  fell  in  the  comparative  results  gi\en  in  his  paper  in 
1883.  Firstly,  he  omitted  to  allow  for  the  carbon  needed  to 
melt  the  ton  of  pig  iron  on  which  the  calculations  were  based, 
and  was  under  a  misapprehension  at  the  time  that  it  was 
included  elsewhere.  Secondly,  he  also  assumed  that  the 
total  loss  of  carbon  in  the  transfer  of  a  unit  of  carbon  from 
the  condition  of  carbonic  acid  to  that  of  carbonic  oxide  was 
3 '26  times  the  amount  of  that  unit:  whereas  it  should  have 
been  2 '26  times;  n.imely,  1  unit  absorbed  by  the  carbonic 
acid  in  the  red-hot  region,  and  1  •  2G  unit  needed  to  be  burnt 
into  carbonic  oxide  at  the  tuyeres  in  order  to  meet  the 
cooling  effect  of  that  absorption.  In  the  present  comparison 
of  limestone  and  lime  an  allowance  of  0' 90  cwt.  has  been 
made  for  melting  the  20  cwt.  of  pig  irou,  notwithstanding 
that  M.  Gruner  adopts  Sir  Lowthian  Bell's  figure  of  330 
calories,  which  is  equivalent  to  330  x  20  -v-  2.473  =  2-67  cwt. 
of  carbon  burnt  to  carbonic  oxide  for  melting  a  ton  of  pig 
iron,  whereas  in  jiractice  a  good  cupola  can  melt  a  ton  of  pig 
iron  with  from  1^  to  li-  cwt.  of  coke.  The  author  strongly 
suspects  some  error  in  the  determination  of  heat  contained 
in  pig  iron  running  from  a  blast-furnace  or  cupola,  and  is 
glad  to  learn  that  il.  Gruner  investigated  the  matter  further 
after  accepting  Sir  L.  Bell's  suggested  average  of  330  calorics. 
In  an  admirable  pamphlet  by  11.  J.  Wolters,  wTitten  in  1876, 
on  the  lines  of  M.  Gruner's  work,  and  called  "Etudes  sur 
la  fabrication  de  la  fonte  blanche  pour  fer  fort  au  moyen 
des  minettes  ou  minerals  oolithiques  du  Luxembourg,"  he 
refers  to  M.  Gruner's  researches  on  the  fusion  of  white  iron, 
and  gives  the  reduced  figure  of  265  calories,  equivalent  to 
2  ■  14  cwt.  of  carbon  per  ton  of  pig  iron  ;  but  according  to 
actual  cupola  practice  this  is  still  far  too  high,  and  the 
author  has  always  pictured  to  himself  that  the  blast-furnace 
must  necessarily  surpass  the  average  cupola  in  economy  of 
melting  iron,  so  that  he  trusts  the  figure  he  has  adopted  of 
0-90  cwt.  of  carbon  burnt  to  carbonic  oxide  per  ton  of  pig 
iron  will  not  be  found  far  from  the  truth. 


Method  nf  Treating  Gold  Ore  at  Deloro,  ('anada.  J.  E. 
Rothwell.  Kep.  of  the  State  Mineralogist,  California,  1888, 
through  Abstr.  Papers  Inst.  Civil  Eng.  48,  i^''  69. 
At  Deloro  the  ore  treated  is  an  arsenical  iron  sulphide  in  a 
gangue  of  quartz  and  calcite.  It  contains  about  42  per 
cent,  of  arsenic,  20  per  cent,  of  sulphur,  and  38  per  cent,  of 
iron.  On  arriving  at  the  mill  the  ore  is  crushed  in  rock 
breakers  and  Cornish  rolls  ;  it  is  then  sized  and  concentrated 
in  jigging  macliines.  The  concentrates  .are  roasted  in  two 
large  Howell-White  revolving  cylinders.  In  the  first  a 
preUminary  roasting  is  carried  on,  and  in  the  second  the  ore 
is  roasted  sweet.  The  ore  falls  from  the  lower  end  of  the 
second  cylinder,  and,  when  cool,  is  sent  to  the  chlorinators. 
These  are  cylinders  of  |-ineh  boiler  iron,  lined  with  20-lb. 
sheet-lead.  The  truck  from  the  cooling  floor  is  raised  to  a 
platform  over  the  chlorinators,  and  the  charge  of  chloride 
of  lime  is  placed  on  the  top  of  the  ore.  Water  is  measured 
into  the  cylinder  first,  the  proportion  being  120  gallons  to 
the  ton  of  ore,  and  then  the  contents  of  the  truck  are  let  in  j 
sulphuric  acid  is  then  poured  in  through  a  funnel,  the  cover 
fastened  on,  and  the  cylinder  started  revolving.  After  from 
one  and  a  half  hour  to  three  hours  the  excess  of  gas  is 
drawn  oft',  and  an  exhaust  pump  attached  to  produce  a  partial 
vacuum.  In  this  way  most  of  the  free  gas  is  removed.  The 
cover  of  the  discharge  aperture  is  rapidly  removed,  and  the 
charge  emptied  on  to  a  sand  filter  in  a  tank  with  a  tight- 
fitting  cover  and  exhaust  pipe.  A  better  method  is  to  wash 
the  charge  in  the  chlorinator  until  the  liquor  decanted  into 
settling  tanks  shows  no  sign  of  gold.  A  charge  of  three 
tons  may  in  this  way  be  washed  in  two  to  three  hours,  while 
a  1-ton  charge  on  a  sand  filter  requires  six  to  eight  hours. 
From  the  settling-tanks  and  filters  the  clear  solution  is  run 
into  precipitating  tanks,  where  it  is  treated  with  sulphuretted 
hydrogen,  generated  from  equal  parts  of  paraffin  and  sulphur 
in  a  small  cylinder  of  heavy  boiler-iron.  The  gas  first 
passes  into  a  receiving-tank  to  collect  the  volatile  oils ; 
thence  it  is  forced  through  the  solution  to  be  precipitated. 
When  the  precipitation  is  complete  the  tank  is  allowed  to 
stand  for  a  short  time,  and  then  the  solution  is  allowed  to 
flow  through  pressure-filters.  Three  of  these  small  filters 
will  empty  a  1,500-gallon  tank  in  three  to  four  hours,  and 
leave  it  ready  for  another  precipitation,  or  the  precipitate 
can  be  collected  in  another  filter-press,  pressed  into  cakes, 
dried,  roasted,  and  melted  with  borax.  By  means  of  this 
process  96'  16  per  cent,  of  the  gold  in  the  ore  is  extracted. 


The  Derelop/nent  and  Present  Condition  of  Puddling  in 
Gas  Furnaces.  E.  Goedicke.  Stahl  and  Eisen,  1889, 
554,  through  Abstr.  Papers  Inst.  Civil  Eng.  48,  iv.  73. 

The  regenerative  gas  firrnace  has  -of  late  years  been  very 
successfully  adapted  to  puddling  in  the  ironworks  of  the 
Austrian  Alps.  After  discussing  the  earlier  forms  of 
furnace,  including  those  of  Siemens,  Borbeh",  and  Price, 
the  author  proceeds  to  describe  that  of  Springer,  which 
is  now  largely  used.  This  furnace,  introduced  in  1883  at 
Volklingen  on  the  Saar,  is  a  large  Siemens  furnace,  having 
its  regenerators  built  in  two  square  blocks  above  the  ground- 
level,  and  two  double  puddling-furnace  beds  placed  between. 
These  beds  are  about  6  ft.  4  in.  broad,  and  6  ft.  2  in. 
long,  and  are  only  separated  by  a  narrow  throat-flue  of 
the  breadth  of  the  iron  framing  of  the  bed.  Each  takes 
a  charge  of  10^  cwt.,  and  they  are  worked  alternately,  the 
flame  passing  first  over  the  bed  in  use,  then  over  the  second, 
which  contains  the  materials  of  the  next  charge,  and  finally 
through  the  regenerators  on  the  chimne)-  side.  When  the 
charged  is  finished  and  the  balls  have  been  removed  for 
shingling,  that  in  the  second  bed  is  alreadj-  melted,  so  that 
on  the  reversal  of  the  flame,  the  boiling  period  commences 
at  once.  In  this  way  a  very  large  production  is  realised  ; 
from  6' 2  tons  to  7  tons  of  best,  and  as  much  as  8|  tons 
of  common  iron,  being  obtained  in  the  turn  of  12  hours, 
the  number  of  heats  varying  from  13  to  15  in  the  former, 
to  16  to  18  in  the  latter  case.  The  loss  experienced  is  1*5 
to  2  per  cent,  on  the  weight  of  the  charge  in  the  best  work, 
but  may  be  as  much  as  5  per  cent,  when  the  furnace  is 
driven   hard.     The   consumption   of   fuel   varies  with   the 
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qualitr,  being  from  45  to  50  per  I'cnt.  for  the  best  largo 
I'Oiil.  57  to  G5  per  ci-nt.  for  siiuill  shirk,  ami  60  to  7o  with 
hgiiitr.  Ill  adjitiou  to  this,  from  20  to  1*5  piT  cent,  is 
iciiuiri'I  for  raisiug  stoam.  as  the  stack  boilers  of  the  old 
jitidilliiig  furnaces  are  of  course  done  away  with. 

The  form  of  construction  described  above,  witli  rc- 
genemtors  above  grouiul,  althotigh  advantageous  in  many 
wav  s.  and  more  particularly  in  allowing  tlic  regenerators 
to  be  easily  opened  for  cleaning,  has  the  ihfcct  of  reipiiring 
a  very  long  gas-passage  between  the  top  of  the  regenerator 
and  the  point  of  cumbustion,  and.  therefore,  in  the  newer 
furnaces,  the  regenerators  are  placed  underground  and  at 
right  angles  to  the  furnace  proper,  an  air  space  being 
interposed  between  the  roof  and  the  ground,  to  prevent 
excessive  heat  by  radiation.  By  this  arrangement  the 
length  of  the  furnace  is  reduced  from  42  ft.  to  29  ft. 
The  tops  of  the  air  and  gas  ports  and  the  beds  are  covered 
with  strongly  curved  roots,  making  capacious  combustion 
ebambers.  The  east-iron  frame-plates  arc  protected  by 
layers  of  magnesite  bricks,  wliich  are  also  used  to  bring 
the  bridges  to  the  proper  height.  These  latter  reiiuire 
renewal  after  two  or  three  turns.  The  regenerators  rccpiire 
cleansing  at  intervals  of  12  to  15  weeks;  they  arc  tilled 
with  bricks  measuring  12  by  G  by  3  in.  (Austrian).  One- 
third  of  the  tilling  is  in  Dinas  bricks,  a  second  third  in 
ordinary  clay  tire-bricks,  and  the  last  third  is  connnon 
building  bricks.  When  the  heating  is  done  with  large  ciial, 
two  slack  producers,  with  a  total  grate  surface  of  2"G  sipiare 
metres,  and  capable  of  gasifying  3  tons  of  fuel  in  24  hours 
are  reiiuired ;  but  w  ith  small  slack,  four  step-grate  pro- 
ducers, 4  square  metres  of  surface  are  necessary,  the 
consumption  being  increased  to  7G  cnt.  In  tbe  former 
ease  the  grates  require  to  be  thoroughly  cleaned  at  intervals 
of  eight  hours,  but  with  the  step  grates  and  dirtier  fuel,  one 
producer  must  be  cleaned  every  two  hours.  This  is  done 
during  the  balling  period,  wheii  tbe  demand  for  gas  is  less 
than  at  other  times,  and  the  furnace  is  at  its  hottest.  When 
pudtlling  white  charcoal  iron  and  a  proportion  of  greyer 
coke-melted  metal,  about  14  heats  of  about  10*4  cwt.  are 
obtained  in  12  hours,  from  2  to  3  cwt.  of  cinder  being 
required  for  fettling.  The  rabbling  of  tbe  charge  lasts 
from  20  to  25  minutes,  nuiking  up  the  balls  15  n\inutes, 
and  their  removal  10  minutes,  giving  a  total  time  of  about 
50  minutes  for  the  heat.  At  this  rate  there  is  time  for 
14  heats  with  20  minutes  to  spare  in  the  turn  of  12  hours. 
These  figures  refer  to  pig  iron  free  from  phosphorus.  At 
the  Hcrniannshutte  in  Hohenn'a,  where  the  metal  contains 
1-7  per  cent,  of  phosphorus,  only  10  to  12  heats  can  be 
got  in  the  turn  of  the  iron  if  it  is  to  be  properly  purilicd. 

From  the  rapid  nature  of  the  work  in  these  furnaces,  it 
has  been  found  better  to  reduce  the  turn  from  12  to  H  hours, 
so  as  to  give  the  puddler  I G  hours  rest  out  of  the  24.  In 
this  way  at  one  work  a  notable  increase  in  yield  and 
economy  of  material  has  been  obtained,  taking  the  average 
output  of  the  year  18S7. 

Fl-ENACK    WITH    SlACK    PRODUCER. 

Twelve  Hours.        Eight  Hours. 


Yield  per  ton  .. .. 
CharffO  per  cent. . 
Coal  per  cent 


Tons. 
6-77 


102-21 
GO -20 


Tons. 
7-21 

101 '20 

37 '70 


Furnace  with  L.vsge  Coal  Prodi^cer. 


Twelve  Hours. 

Ei|?ht  Hours. 

Yield  per  turn 

Tons. 
7-00 

102 "04 

Tons. 
7-90 

47-00 

Another  system  of   furnace  described  by  the  author  is 

that  of  .luUicb,  which  is  ustd  at  some  works  in  Bohemia, 
consutuing  bntwn  coal  from  Dux.  This  is  essentially  a 
combination  of  two  large  puddling  furnaces  placed  side  by 
side  with  a  dividing  wall  between  them,  having  a  sy.stem  of 
regenerators  eoinmon  to  both.  The  tlame  is  divided  over 
the  two  beds  which  are  heated  simultaneously,  and  unites  to 
pass  through  the  regenerators  on  the  chinmcy  side.  The 
charge  is  worked  on  one  bed,  while  that  on  the  other  is 
being  meltt'd  down,  and  as  soon  as  tbe  first  is  finished,  the 
workmen  go  over  to  the  op]iosite  side  when  the  secoml 
charge  is  ready  for  boiling.  This  furnace  combines  many 
of  tile  advantages  of  that  of  .Springer,  but  is  rather  more 
extravagant  in  fuel.  The  a\ciage  results  obtained  with 
y  cwt.  charges  were  13jj  heats  in  5' 81  tons  in  12  hour.s, 
with  IOH'4  per  cent,  of  pig  iron  and  5'J'2  per  cent,  of  coal. 

The  last  furiiaci'  descrilied  is  that  of  I'ietzka,  which  has 
been  introduced  at  Witkowitz  in  lioheinia,  and  fSchwesliat  in 
.Vustria.  This  has  two  beds  like  that  of  .Springer,  but  is 
not  regenerative,  being  heated  by  a  grate  fire  with  forced 
draught  and  heated  air,  while  the  exhaust  tlainc  passes 
round  a  stack  boiler  in  the  ordinary  way.  The  bottom 
plates  of  the  furnace  are  carried  upon  longitudinal  girders, 
which  are  su[)ported  by  a  central  ram  placed  below,  so  that 
the  whole  working  part  of  both  beds  between  the  fire  and 
Hue  bridges  can  be  lowered  clear  of  tbe  roof  and  turned 
half  round  in  the  horizontal  plane.  In  this  wav  the  first 
charge  on  the  bed  at  the  Hue  end,  which  has  been  melting 
down  during  the  pudilling  of  that  at  the  fire-place  end,  is 
brought  into  the  working  position  as  soon  as  the  latter  is 
finished.  With  10  and  11  cwt.  charges  6'1  tons  were 
obtained  per  turn  at  Witkowitz,  and  G'4  tons  at  Schweehat 
for  lOG-6  per  cent,  of  metal  and  GG'5  per  cent,  of  coal  at 
the  former,  and  105'4  per  cent,  and  55'8  per  cent,  at  the 
latter  place.  In  .Vugust  18S7.  the  consumption  of  coal  was 
as  low  as  48'9  per  cent.,  which  the  author  considers  to  be 
the  most  economical  results  yet  attained  in  a  grate-fired 
puddling  furnace,  as  about  one-half  of  that  quantity,  27  per 
cent.,  was  consumed  in  raising  steam,  leaving  only  28" 84 
per  cent,  for  tbe  work  of  puddling  proper. 


Barrel  Chlnrination.  A  Thies,  Ke]).  of  the  State  Minera- 
logist, California,  1888.  Sacramento,  1889,  844,  through 
Abstr.  Papers  Inst.  Civil  Kng.  48,  iv.  77. 

The  author  describes  the  method  of  barrel  cbloriuation  as 
conducted  at  the  Phcenix  mines,  North  Carolina,  and  the 
Haile  gold  mine.  South  Carolina.  After  working  for  two 
years  with  the  original  Mears  process,  he  found  that  the 
results  were  quite  as  good  without  pressure,  as  with  the 
highest  pressure.  He  has,  therefore,  remodelled  the 
chlorinator  by  closing  up  the  hollow  trunnion,  removing  the 
goose-neck  and  acid  chamber,  and  substituting  a  lead  valve, 
connected  with  the  inner  lead  lining,  in  such  a  way  that  the 
pressure  of  free  chlorine  can  be  ascertained  at  any  moment. 
Tbe  capacity  of  the  chlorinator  is  from  1  to  Ij  ton  of 
roasted  ore.  For  the  Phoenix  ores,  40  lb.  of  chloride  of  lime, 
and  50  lb.  of  commercial  sulphuric  acid  arc  used  per  ton  of 
roasted  ore.  It  is  found  best,  however,  to  aild  half  this 
charge  first,  to  rotate  for  three  or  four  hours,  and  then  to 
add  the  other  half.  The  Phoenix  ore  contains  a  considerable 
quantity  of  copper  pyrites.  At  the  Haile  mine,  where  the 
ore  is  a  pure  iron  suliibide,  there  are  used  but  10  lb.  of 
chloride  of  lime  to  15  lb.  of  acid,  and  4  tons  of  roasted  ore 
are  treated  in  two  cblorinators  during  10  hours.  With  the 
barrel  process,  94  per  cent,  of  the  assay  value  of  the  ore  is 
extracted.  The  cost  of  chlorination  by  this  process  depends 
on  the  number  of  tons  treated  per  diiy.  Two  men  can  easily 
treat  4  tons  in  10  hours,  the  cost  being  as  follows  : — 

£  s.  d. 

40  lb.  chloride  of  lime 0  4  10 

(io  lb.  sulphuric  acid 0  *  10 

Two  labourers 0  7    4 

One  chlorinator 0  8    0 

Motive  power 0  2    0 

Total 1    7    0 
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or  6s.  9d.  per  ton.  Adding  to  this  ad.  for  sulphuric  acid 
for  making  ferrous  sulphate,  and  lOil.  for  repairs  and  wear, 
gives  the  sum  of  8s.  per  ton  for  chlorination,  or  18s.  7d.  for 
roasting  and  ehlorinising  i  ton  of  roasted  ore,  representing 
1^  ton  of  raw  iron  pyiites.  In  less  than  seven  hours  from 
the  time  the  ore  is  in  the  chlorinator,  the  solutions  are  ready 
for  precipitation  and  the  tailings  clean.  The  wear  on  the 
inner  lead  hning  of  the  ehlorinators  is  inappreciable.  Indeed, 
a  chlorinator  in  use  at  the  Phoenix  mine  for  five  years 
shows  no  sign  of  wear. 


Suppli/  and  Use  of  Nickel  and  its  Alloys  with  Steel.     Eng. 
and  Min.  Journal,  48,  356. 

The  most  interesting  paper  and  the  most  instructive 
excursion  of  the  recent  meeting  of  the  American  Institute 
of  Mining  Engineers  at  Ottawa  related  to  the  Sudbury, 
Ontario,  copper-nickel  deposits.  The  paper  was  read  by 
Dr.  E.  D.  Peters,  manager  of  the  Canadian  Copper  Conipanj- 
at  Sudbury,  and  it  covered  an  exhaustive  description  of  the 
deposits,  which  were  originally  thought  to  be  of  such 
importance  as  a  source  of  copper  supply  that  apprehension 
was  felt  in  some  quarters  that  they  would  affect  the  price  of 
the  metal.  Such,  so  far  at  least,  has  not  been  the  case, 
though  the  workings  have  proved  immense  bodies  of  nickel- 
bearing  pynhotite,  with  occasional  pockets  of  copper  pyrites. 
In  places  this  bed  has  been  proved  to  be  100  feet  thick,  and 
its  limits  have  not  yet  been  ascertained.  The  three  mines 
ill  the  district  belonging  to  the  Canadian  Copper  Company 
are  not  uniform  in  character,  and  varj-  considerably  in  the 
amount  of  nickel  contained  in  the  ore.  The  Stobie  mine, 
which  possesses  the  largest  bodies  of  ore,  and  is  worked  by 
open  cast,  as  much  as  560  tons  being  thrown  down  by  one 
blast  recently,  is  low  in  nickel,  but  is  valuable  from  its  iron 
contents,  after  roasting,  as  a  flux  for  the  ores  containing  a 
higher  percentage  of  nickel  and  copper,  but  more  mixed 
OTth  gangue. 

ilining  on  this  syetem  means  cheap  production,  and  we 
can  quite  believe  that  Dr.  Peters  is  correct  in  his  estimate 
that  he  can  produce  from  this  mine  80  tons  a  day,  at  30  to 
35  cents  a  ton.  In  the  Copper  Cliff  mine  the  ore  occurs  in 
irregular  masses,  but  is  very  rich  in  nickel,  and  large  bodies 
are  developed,  carrying  fi-om  8  to  10  per  cent,  in  that  metal. 
The  Evans  mine  also  has  a  Lirge  body  of  pyrrhotite,  but  is 
more  highly  nickeliferous  than  the  Stobie.  This  mine 
produces  about  60  tons  of  first-class  ore  a  day. 

The  roasting  and  smelting  arrangements,  as  might  be 
expected  under  Dr.  Peters'  management,  are  models  of 
ingenuity  and  efficiency,  and  the  result  is  that  about  40  tons 
of  matte  are  produced  a  day,  averaging  about  27  per  cent, 
of  copper  and  15  to  18  per  cent,  of  nickel.  The  furnace 
work  is  worth  recording,  one  smelter  averaging  for  months 
of  continuous  work  125  tons  of  ore  for  24  hours,  and  having 
gone  as  high  as  156  tons.  Fuel  seems  to  be  the  only 
disadvantage,  ConneUsville  coke  being  used  at  the  somewhat 
high  cost  of  about  7-25  dols.  a  ton,  but  against  this  is  to  be 
set  the  judicious  handling  of  the  ore  and  its  fluxing  qualities, 
which  enables  the  fuel  to  cany  a  burden  of  8  to  1. 

The  result  of  these  operations  at  Sudbury  will  be  an 
enoiTuous  increase  in  the  world's  supply  of  nickel.  The 
supply  hitherto  has  been  principally  from  the  mines  of  the 
French  company  in  New  Caledonia,  and  this  supply  has 
been  regulated  to  a  peat  extent  by  the  demand,  at  about 
1,000  tons  a  year,  maintaining  the  price  at  what  the  company 
considered  a  profitable  basis,  or  rather  as  high  a  figure  as 
it  could  without  decreasing  consumption,  for  it  has  never 
shown  very  great  profits.  The  Sudbury  production  already 
exceeds  the  world's  consumption,  and  Dr.  Peters  has  no 
doubt  that  he  can  produce  2,000  tons  of  nickel  a  rear. 

The  important  question  is,  will  there  be  a  market  for  this 
increased  supply  of  the  metal  even  at  considerably  lower 
prices  than  those  at  present  ruling  ?  Mr.  James  Eiley,  in  a 
paper  before  the  Iron  and  Steel  Institute  on  tests  made  by 
him  of  alloys  of  nickel  and  steel,  furnishes  data  which  con- 
vince him  that  there  will  be  such  a  market  (see  this  Journal, 
1889,  547).  It  appears  that  in  France  a  patent  has  been 
taken  out  for  these  alloys,  and  Mr.  Riley  visited  the  ■works 


at  which  the  process  was  carried  on,  and  continued  his  tests 
at  his  own  works  in  Scotland  with  most  remarkable  and 
satisfactory  results.  His  data,  as  usual,  are  clear,  and  the 
results  are  conclusive,  although,  as  he  says  himself,  several 
series  of  tests,  involving  a  very  large  number  of  separate 
experiments,  are  necessary  to  a  full  investigation.  We  have 
not  space  to  give  in  detail  here  the  actual  tests  carried  out, 
but  some  of  the  conclusions  arrived  at  will  be  sufficient  for 
our  steel  makers  to  appreciate  the  importance  of  the  subject. 

The  alloy  can  be  made  in  any  good  open-hearth  furnace 
working  at  a  fairly  good  heat.  The  charge  can  be  made  in 
as  short  a  time  as  an  ordinary  "  scrap  "  charge  of  steel,  say 
about  seven  hours.  Its  working  demands  no  extraordinary 
care,  in  fact  not  so  much  as  is  required  in  working  many 
other  kinds  of  charges,  the  composition  being  easily  and 
definitely  controlled.  If  the  charge  is  properly  worked 
nearly  all  the  nickel  will  be  found  in  the  steel — almost  none 
is  lost  in  the  slag,  in  this  respect  being  widely  different  from 
charges  of  chrome  steel.  Any  scrap  produced  in  the  sub- 
sequent operations  of  hammering,  rolling,  shearing,  &c.  can 
be  reraelted  in  making  another  charge  without  loss  of  nickel. 

The  addition  of  4  •  7  per  cent,  of  nickel  raises  the  elastic 
limit  from  16  up  to  28  tons,  and  breaking  strain  from  30  up 
to  40  tons  per  square  inch,  without  impairing  the  elongation 
or  contraction  of  area  to  any  noticeable  extent.  With  only 
3  per  cent,  of  nickel  somewhat  similar  results  are  found, 
combined  with  an  increase  in  the  carbon  to  0-35  per  cent. 

The  hardness  increases  as  the  nickel  is  increased,  imtil 
about  20  per  cent,  is  reached,  when  a  change  takes  place, 
and  successive  additions  of  nickel  tend  to  make  the  steel 
softer  and  more  ductile.  In  the  hardening  and  tem- 
pering tests  Riley  shows  the  possibility  of  very  largely 
raising  the  strength  and  elastic  limit,  and  the  hardness  of 
these  alloys,  but  he  is  not  yet  prepared,  from  lack  of  time,  to 
say  to  what  extent.  He  has,  however,  gone  up  to  95  ■  6  tons 
breaking  strain  and  54  tons  elastic  limit.  With  regard  to 
torsion  tests,  it  is  not  necessary  to  have  a  steel  high  in 
nickel,  as  those  containing  only  1  per  cent,  gave  the  best 
results. 

In  the  very  important  matter  of  conodibility,  the  steels 
rich  in  nickel  are  practically  non-con-odible,  and  those  poor 
in  nickel  are  much  better  than  other  steels.  The  theorv  of 
the  inventors,  from  wliich  many  metallurgists  dissent,  is  that 
steel  is  composed  of  cr\-stals  of  metallic  iron,  cemented 
together  by  carbide  of  iron,  and  the  extra  strength  given  is 
by  the  nickel  alloWng  with  this  carbide  of  iron  to  form  a 
stronger  "  cement ;"  that  the  space  between  the  crystals  of 
iron  is  thus  more  completely  filled,  and  the  cohesion  between 
them  rendered  much  more  powerful. 

The  appUcations  and  uses  of  such  an  alloy  are  boundless. 
Its  vast  increase  of  strength  and  elasticity  over  ordinarj- 
steel,  its  non-corrodibility  and  hardness  alone,  open  up  for 
it  a  field  in  engineering  that  will  render  possible  what  was 
previously  nearly  impossible  from  the  masses  requisite  to 
attain  the  object.  For  example,  it  seems  to  bring  quite 
within  the  bounds  of  practicabihty  a  cantilever  bridge  over 
the  North  River  between  New  York  and  Jersey  City  that 
shall  excel  even  the  Forth  bridge,  with  its  1,710  ft.  spans 
and  150  ft.  elevation,  as  a  work  of  engineering  skiU  and 
beauty.  It  is  only  necessary  to  remember  the  difference 
between  30  tons  and  95  tons  breaking  strain,  and  17  tons 
and  54  tons  elastic  limit. 


Some  Notes  on  the  Rai-er  Elements  found  in  the  Leadville 
Sulphiirets.  F.L.  Bartlett.  Eng.andMin.  Journal,48,342. 
Ix  working  some  low  grade  sulphurets  from  the  Iron 
Silver  mine,  of  LeadWUe,  by  my  new  process  for  the  manu- 
facture of  pigments,  I  have  made  a  peculiar  discovery, 
which  I  believe  will  interest  many.  By  my  process  I  have 
been  able  to  eliminate  the  following  list  of  the  rarer 
elements  :  —  Selenium,  cadmium,  thallium,  gallium,  and, 
possibly,  indium  and  some  others.  In  addition  to  these, 
and  in  connexion  with  them,  I  also  find  mercmy,  antimou}-, 
arsenic,  and  one  unknown  substance.  It  seems  to  me  that 
the  finding  of  mercury  in  these  ores  is  new,  at  least  I  am 
not  aware  that  this  metal  has  ever  before  been  found  in 
the  Lead^•ille  ores. 
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[n  order  to  make  the  matter  plain,  it  hecomeii  ueuesnnry 
to  explain  the  method  of  extraction.  ThJB,  iis  will  be  seen, 
is  i|uite  different  from  :iiiytliiu^  before  iilli'inpted.  The 
ores  in  question  were  the  heuvy  zinc  sulphin-ets,  containing 
some  :l.'i  per  oent.  of  zine,  6  per  cent,  of  leiul,  with  wvy 
little  niek.  The  novelty  of  the  method  I'oiisists  in  treating 
the  ores,  ^Yith<mt  previous  roiistiiij;,  to  ii  partial  distillation, 
the  fume  eoniing  off  hein^;  eocded  and  eolleeled  in  cloth 
hags.  This  fume  Is  mostly  zinc  and  lead,  but,  us  can  be 
easily  understood,  eontaius  many  other  elements,  in  fact, 
nnist  coutnln  about  all  the  volatile  matter  iu  the  ore, 
whatever  its  nature.  It  will  be  also  understood,  that  not 
havln;;  been  jirevlously  roasted,  the  fume  must  con||iin  any 
mercury  that  nuiy  have  been  In  the  ore,  however  slight  In 
(luantlty,  also  that  the  nuer  elements  closely  allied  to 
sulphur  will  be  there.  The  finne  thus  collected  is  subjected 
to  a  relining  process,  which  further  condenses  the  rare 
elements.  '1  his  ivtining  process  consists  in  subjecting  the 
fume  to  a  red  heat  in  closed  tubes,  the  fume  being  con- 
stantly stirred  while  vuider  the  Intluencc  of  the  heat,  the 
object  heilig  to  drive  off  any  and  all  of  the  lighter  elements 
as  sulphur,  arsenic,  anthnony,  &c.,  which  might  Interfere 
with  the  colour  and  ipiallty  of  the  pigment.  It  follows  th.lt 
If  the  fume  from  this  last  operation  be  condensed  and 
I'oUccted,  that  this  will  be  the  double  retined  essence  of  the 
light  volatile  elements  eonf-ilneil  In  the  original  ore. 

The  aiuount  obtained  from  a  ton  of  ore  in  this  eondciiseil 
fonn  Is,  of  course,  very  small,  being,  I  should  say,  not  more 
than  2  Ih.  This  cimdensed  material  is  ii  mixture  of  various 
eoh)urs,  hut  when  well  mixed  takes  a  dull  red  colour.  It 
has  an  acid  reaction  from  the  presence  of  sulphuric  acid, 
and  has  a  garlicky  odtnu'. 

It  dissolves  iu  boiling  nitric  acid,  leaving  a  residue  of 
lead  sulphate,  and  a  gummy  substance  of  a  jiecvdiar  nature 
which  I  have  not  yet  been  able  to  deteimine.  This  gum 
does  not  appear  to  have  come  from  the  fuel  used  in  the 
original  ore  treatment ;  in  fact,  it  Is  wholly  unlike  tarry 
matter,  and  Is  Incombustible — that  Is,  will  !iot  burn — but 
can  he  volatilised  at  a  high  beat.  1  have  not  had  time  as 
yet  to  determine  If  it  is  an  organic  substance  or  not  ;  of 
course  it  is  possible  that  It  conies  from  the  fuel.  In  sepa- 
rating the  elements  previously  mentioned,  I  have  foUoweii 
the  methods  outlined  by  Freseuius.  Selenium,  cadmium, 
thallium,  mercury,  and  arsenic  are  cpilckly  and  easily 
obtained.  Indium,  as  before  stated,  I  am  not  sure  about, 
and  my  tests  on  gallium  have  not  been  all  that  I  could 
desire  j  still  I  am  (|ulle  sure  that  they  are  there. 

In  addition  to  these  elements  eimmerated,  there  are 
certaiidy  others  which  I  am  not  able  to  determine,  and  In 
working  the  stuff  one  is  constantly  getting  precipitates 
where  not  expected. 

The  amount  of  mercury  in  the  fume  varies  ;  it  runs  from 
2  to  10  per  cent.  The  cadmium  also  varies  a  good  deal,  as 
iloes  the  other  clcinents,  depending  on  the  manner  In  which 
the  fume  has  been  collected.  All  the  fume  contains  more 
or  less  zinc  and  leail,  and  sometimes  free  sulphur. 

To  say  the  least,  this  material  is  an  interesting  compound, 
and  to  anyone  who  has  the  time  It  will  well  repay  one  for 
working  upon  it. 

The  writer  ho[>es  to  be  able  to  make  this  material  a  source 
of  extraction,  in  «ome  (piautlty,  of  the  elements  selenium 
and  eadmluni,  possibly  some  otlicrs. 

In  regard  to  tlu'  presence  of  mercury,  I  would  say  that 
no  fuel  or  other  ore  has  been  used  with  the  Leudvllle  ore 
from  which  the  mercury  coulil  by  any  possibility  have  come. 
As  a  matter  of  fact,  the  ore  was  worked  alone,  and  the  fuel 
was  the  same  ius  was  used  before  any  merciny  was  found, 
thus  proving  that  it  must  have  come  from  the  lieadvlUe 
ore  alone. 

The  writer  will  be  glad  to  send  samples  of  this  compound 
to  anyone  having  a  desire  to  make  an  amilysis  of  it.  As 
an  assistance  to  its  determination,  I  will  say  that  the 
following  elements  will  be  sine  to  be  found.  How  many 
others  may  he  present  I  will  not  attempt  to  say.  Zinc 
oxide,  sulphide,  sulphate,  and  sulphite,  lead  sulphate,  lead 
sulphide,  free  sulphur  and  sulphuric  acid  (usually),  eudmlum, 
selenium,  thallium,  indium  (?),  gallium,  arsenic,  antimony, 
carbon,  and  mercury. 


PATENTS. 

Thf  I'roiliiitioii  iif  Alliiys  of  Cofiper  with  Iron  or  Sleet 
mill  another  Metal,  h.  Q.  Hrin,  I'arls,  France.  Kiig.  Pat. 
13,884,  September  G,  1888.     Gi/. 

.Vi.i'MixirM  iron  Is  melted  and  to  it  is  added.  In  any 
desired  proportion,  copper  or  ulumliiium  bronze,  for  the 
production  of  the  triple  alloy.  To  avoid  loss  of  metal  by 
oxidation  It  is  desirable  to  perform  the  operation  in  an 
atmosphere  of  aluminium  chloride,  in-  to  use  a  mixture 
yielding  the  same. — .\.  \V. 


Proccs.s  for  Alloi/inf/  Iron  and  Steel  directly  with  Aliinii- 
ninm  in  the  lltnst  I'urnace.  Ij.  (J.  Brin,  Paris,  F'raiiee. 
Kiig.  Pat.  14,287,  October  4,  1888.     lid. 

This  is  a  claim  for  the  direct  production  of  aliiiiilnium  cast 
Iron  by  charging  layers  of  a  mixture  of  an  aluminous 
cnmpound  and  salt,  info  the  blast  furnace  in  which  the 
ordinary  process  of  Iron  extraction  is  taking  place.  The 
patentee's  method  of  charging  the  blast  furnace  Is  Illustrated 
by  a  drawing. — A.  VV. 


Imprnremcnta  in  and  nluling  to  the  Mannfarlitre  of  Lead 
from  its  Ores  and  (^tmponnd.'i.  V.  \i.  T.  liavemann, 
Paris,  France.  Kng.  Pat.  14,:!3I,  (Jctobtr  ,),  1888.  <jd. 
(Compare  this  Journal  1889,  ia7.) 

Thk  patent  is  based  on  the  fact  that  lead  sulphide  is 
reduced  to  the  luetallic  state  by  fusion  with  caustic  soda 
or  sodium  carbonate.  The  former  Is  preferable  because  a 
portion  of  the  sulphur  is  said  to  be  expelled  as  H.3S  instead 
of  forming  sodium  sulphide,  and  thus  less  alkali  Is  required  ; 
moreover,  the  use  of  sodium  carbonate  causes  the  formation 
of  a  "  double  compound  of  lead  and  sodium  "  unless  about 
10  jier  cent,  of  Iron  be  added. 

The  process  Is  carried  out  by  fusing  the  lead  ore  ie.y., 
galena)  with  about  25  percent,  of  caustic  soda,  and  running 
j  off  the  lead  and  slag  in  the  ordinary  way  ;  the  latter  is  then 
regenerated  by  treatment  with  water  and  carbonic  anby- 
di'ide  or  sodium  bicarbonate,  thereby  forming  normal 
sodium  carbonate  and  sulphm-etted  hydrogen  ;  the  liquor  is 
then  eaustieised  and  run  directly  on  to  a  fresh  charge  of  ore. 

It  is  claimed  that  a  quantity  of  lead  equal  to  the  assay 
value  of  the  ore  (/.e.,  about  6  per  cent,  more  than  Is  got  by 
the  methods  at  present  used)  Is  obtained. — B.  B. 


Improvements  in  Furnaces  and  Apparatus  for  Heating 
Pots  and  Crucibles.  W.  G.  Foster,  Streatham  Common. 
Kng.  Pat.  14,394,  October  6,  1888.     %d. 

See  tinder  VII.,  page  884. 


Method  of  Platiny  Metals  with  Aluminium  and  other 
Metals,  such  as  Platinum,  Gold,  and  l^ilcer.  L.  Q.  Brin, 
Paris,  France,  and  \.  Hrin,  London.  Eiig,  I'at.  lo,50G, 
October  29,  1888.     4,/. 

TiiK  metal  to  be  eoateil  is  covered  with  a  ]iaste  of  an  alunil- 
nium-yii'ldlngflux  consisting  of  clay,  salt,  tluorspaiaud  lioraX, 
and  is  dried  In  a  kiln  (this  .lournal,  188',l,  199,  :)y9,  and  .548). 
It  is  then  heated  to  a  liiglier  temperature  to  reduce  the  flux 
and  melt  the  plating  metal.  If  the  ilux  does  not  contain 
the  jilating  metal,  the  latter,  as  a  Hue  dust.  Is  sprinkled  over 
the  heated  flux-couted  metal  and  the  whole  Is  le-Hied. 
Thus  the  object  alloys  superficially  with  the  aluminium, 
and  the  coating  metal  is  flashed  over  the  allov  so  produced. 

—A.  W. 


Improrid  Methods  tu  alloy  Metallic  Aluminium  with  any 
other  Metal.  L.  C^.  Brin,  Paris,  France,  and  A.  Brin, 
London.  Kng.  Pat.  I, ">,,^jO",  October  29,  1888.  4(/. 
The  metal  to  he  alloyed  with  the  aluminium  is  melted  witii 
the  alumiulum-yieldiug  flux  of  the  jji-evious  patent,  and 
metallic  ahiiuiuiuin  in  small  pieces  coated  with  the  same  flux 
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is  added.  Bv  this  method  of  procedure  it  is  maintained  that 
an  alloy  is  produced  "  which  is  perfectly  homogeneous  and 
free  from  inequality  of  mixture  due  to  difference  of  specific 
gravity,"  and  that  loss  of  aluminium  hy  raporisation  is 
avoided. — A.  W. 


Improvements  in  the  Manufacture  or  Production  of  Silicium 
Copper.  W.  Feld  and  G.  von  Knorre,  Charlottenhurg, 
Germany.  Eng.  Pat.  15,572,  October  29,  1888.  6d. 
Copper,  or  its  equivalent  of  oxide,  is  heated  with  fossil  meal 
and  a  substance  capable  of  yielding  chlorine  or  fluorine, 
whereby  chloride  or  fluoride  of  silicon  is  produced,  and  is 
acted  on  by  the  copper  with  the  production  of  siheium  copper 
and  free  chlorine.  150  parts  of  copper,  50  parts  of  fossil 
meal,  and  30  parts  of  salt  are  made  into  a  paste  with  tar. 
The  mixture  is  made  into  cakes,  carbonised  by  heating  to  a 
dull  red,  and  is  then  smelted  with  a  flux  of  quartz  and  lime. 
Copper  containing  8  per  cent,  of  silicon  is  obtained.  Fluorspar 
may  be  used  instead  of  the  common  salt,  but  is  not  so 
advantageous,  as  the  resulting  metal  contains  only  7  percent, 
of  sihcon. — A.  W. 


Improvements  in  Preparing  Iron  and  Steel  Sheets  or  Plates 
previously  to   Galvanising  them   Qhaf   is^  Coating  them 
icith  Spelter).     Davies  Bros,  and  Co.,  Limited,  and  E.  A. 
Davies,  Wolverhampton.     Eng.  Pat.  16,489,  November  14, 
1888.     id. 
Ix  the  ordinary  process  of  galvanising,  in  which  the  sheets 
to  be  coated  are  pickled,  washed,  and  passed  to  the  gal- 
vanising baths,  a  comparatively  rough  coat  is  obtained,  due, 
in  the  opinion  of  the  patentees,  to  the  pickling,  which  acts 
irregularly  on  the  plates,  pitting  them  to  some  extent.     In 
order  to  obviate  this  it   is  now  proposed  to  pass  the  washed 
plates  between  cold  rolls,  run  under  water  or  sprinkled  by  it, 
by  which  means  irregularities  are  removed  without  the  plates 
suffering  oxidation.     They  are  then   dipped  in  the  ordinary 
manner.     Besides  obtaining  a  smoother  surface,  a  saving  of 
zinc  is  said  to  be  effected. — B.  B. 


.-•1  Manufacture  of  Steel  alloyed  with  Copper.  H.  Schneider, 
Le  Creusot,  France.  Eng.  Pat.  16,569,  November  14, 
1888.  id. 
Thk  patentee  claims  the  manufacture  of  alloys  of  steel  and 
copper  by  any  method,  in  any  proportions,  and  containing 
any  quantities  of  carbon,  manganese,  and  silicon,  the  alloys 
being  suitable  for  ordnance  armour  plates  and  other  military 
purposes. — A.  W. 

Improvements  in  the  Manufacture  of  Iron  and  .Steel,  and  of 

Alloys  of  Iron.     W.  C.  Eoberts-Austeu,  Chilworth,  E.  J. 

Ball,   and   A.    Wingham,   London.      Eng.    Pat.     16,671, 

November  16,  1888.'  id. 
The  patentees  claim  to  purify  iron,  steel,  and  alloys  of  iron, 
particularly  from  sulphur,  by  treating  the  molten  metal  i\  ilh 
a  mixture  of  sodium  hydrate  or  carbonate  or  lime  with  any 
suitable  cyanide  or  ferrocyanidc  ;  the  lime  may  be  replaced 
by  fluorspar.  In  the  case  of  pig  iron  the  metal  is  treated 
"in  a  refinery  which  should  be  lined  with  basic  material," 
with  a  mixture  of  5  parts  of  sodium  carbonate,  4  parts  of 
lime,  and  1  part  of  cyanide  or  ferrocyauide  of  potassium,  in 
quantity  equal  to  3^5  times  the  amount  of  sulphur  to  lie 
removed,  the  fused  metal  and  purifying  composition  being 
intimately  mixed  together. 

For  steel  made  by  the  Bessemer  process,  the  composition 
is  added,  together  with  the  ferro-manganese,  at  the  end  of 
the  blow  after  the  slag  has  been  pom-ed  off,  the  converter 
rocked  to  agitate  the  charge,  and  the  whole  poured  in  the 
course  of  a  few  minutes.  As  an  incidental  advantage,  it  is 
claimed  that  considerably  less  ferro-manganese  than  usual  is 
needed.  In  the  open-hearth  process  the  mixture  is  preferably 
placed  in  the  ladle  and  the  charge  run  in  upon  it,  as  if  added 
in  the  furn.ice  the  alkaline  salts  which  are  volatilised  "  attack 
the  silica  work  of  the  roof  and  ports." — B.  B. 


Improvements  in  Apparatus  for  the  Treatment  of  Zinc. 
L.  H.  Cahaigne,  Paris,  France.  Eng.  Pat.  17,324, 
November  28,  1888.     1*.  3d. 

The  apparatus  is  for  purifying  zinc  by  distillation.  Four 
retorts  set  in  two  rows,  one  above  the  other,  are  contained  in 
a  furnace,  and  aU  open  into  a  common  condensing  chamber. 
A  similar  furnace,  fitted  with  the  same  number  of  retorts,  is 
placed  opposite  the  first,  and  its  retorts  open  into  the  same 
condenser. 

Each  retort  is  provided  with  a  syphon  at  about  the  middle 
point  of  its  height,  through  which  melted  zinc  can  be  intro- 
duced without  permitting  access  of  air,  and  with  a  syphon  at 
its  lowest  part  for  the  withdrawal  of  non-volatile  impurities. 
The  condenser  has  also  a  syphon-exit  for  the  distilled  metal. 

The  furnace  gases  after  heating  the  retorts  pass  under 
the  condenser  in  order  to  keep  the  zinc  in  it  fused,  and  their 
effect  may,  if  necessary,  be  supplemented  by  that  of  gases 
led  direct  from  the  furnace  without  first  passing  round  the 
retorts. 

In  starting  the  distillation  from  any  given  retort,  powdered 
charcoal  is  first  placed  in  it  in  order  to  replace  the  air  by  a, 
reducing  gas. — B.  B. 


Improvements  in  the  Treatment  of  Copper  Precipitates. 
G.  Gatheral,  Hebbum-on-Tyne.  Eng.  Pat.  560,  January  1 1 , 
1889.     id. 

To  purify  copper  precipitate  containing  arsenic,  it  is  mixed 
with  a  convenient  quantity  of  iron  or  copper  pyrites  and 
calcined  in  a  closed  furnace.  The  arsenic  is  given  off  as 
arsenious  acid,  which  may  be  condensed.  Afterwards  the 
whole  is  calcined  in  the  open  furnace,  and  the  copper 
extracted  by  any  convenient  method. — A.  W. 


A  Neip  or  Improved  Compound  for  Use  in  Welding, 
Tempering,  and  otherwise  Treating  Metals.  C.  V.  Fisher, 
London.  From  H.  F.  Lord,  Wvoming,  N.J.,  U.S.A. 
Eng.  Pat.  11,686,  July  23,  1889.     id. 

Sixteen  parts  by  weight  of  borax  are  heated  to  drive  off 
most  of  the  water  of  crystallisation,  one  part  of  sal-ammoniac, 
one  part  of  "  carbonate  of  iron,"  and  four  parts  of  plaster  of 
Paris  are  added,  the  whole  mixed  and  heated  gently  "  until 
it  is  Aty."  It  is  then  cooled,  ground,  and  packed  for  sale.  It 
is  used  for  welding  steel,  and  is  alleged  to  restore  the  good 
quahty  of  the  metal  if  it  has  been  previously  overheated  or 
"  burnt."     The  proportions  may  be  varied. — B.  B. 


An  Improved  Process  for  Treating  Iron,  .'>teel,  and  other 
Metals,  to  Prevent  O.iidation  thereof  white  in  a  Heated 
State.  H.  H.  Lake,  London.  From  G.  W.  Cummins  and 
J.  H.  Colemau,  New  York,  U.S.A.  Eng.  Pat.  13,138, 
August  20,  1889.  Sd. 
The  annealing  of  easily  oxidisable  metals  is  usually  con- 
ducted in  air-tight  vessels,  iu  spite  of  which  the  siuiace  of 
the  articles  treated  is  in  some  degree  acted  on  by  the  residual 
air  present.  The  patentees  substitute  a  reducing  or  indift'erent 
atmosphere,  effecting  their  purpose  in  various  ways,  of  which 
the  following  is  a  type  : — A  cylindrical  cast-iron  retort  is 
set  horizontally  in  a  furnace,  raised  to  incandescence,  and 
filled  with  coke  or  charcoal.  The  products  at  first  evolved 
(hydrocarbons,  water,  &c.)  are  led  away  to  waste,  a  blast 
of  air  is  then  driven  in  at  one  end  of  the  retort,  and  the 
gases  evolved  again  run  to  waste  for  a  short  time.  When 
a  mixture  almost  wholly  composed  of  nitrogen,  carbon 
monoxide,  and  carbon  dioxide  is  being  produced,  connection 
with  the  waste  pipe  is  closed,  and  the  gases  led  into  a  worm, 
where  they  are  cooled,  and  any  water  still  present  condensed. 
Thence  they  pass  into  a  drying  chamber  fitted  with  shelves 
laden  with'  fused  calcium  chloride  or  pumice  soaked  in 
sulphuric  acid,  and  on  into  the  annealing  pot.  If  not  imme- 
diately required  they  may  be  stored  in  a  ga.s-holder  between 
the  worm  and  the  drying-chamber. 

A  steady  stream  is  maintained  through  the  anneahng  pot 
during  the  whole  operation,  and  the  articles,  when  withdrawn. 
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nro  fotiiid  to  be  clean  and  bright  and  adapted  for  plating 
with  non-oxidisable  metals,  or  galvanising. 

In  onliT  that  llu'  production  of  thr  gas  may  be  coiitiimous, 
it  is  found  convinii'ut  to  have  two  ri-torts  in  eath  furuaoe, 
and  charge  and  start  one  w  hile  the  other  is  under  blast.  The 
usual  eoniposition  of  the  gas  employed  ii  nitrogen  G8  per 
cent.,  carbon  monoxide  27 — :!3  percent.,  and  carbon  dioxide 
from  a  trace  to  4  per  cent. — L.  B. 


XL-ELECTRO-CHEMISTRY  AND  ELECTRO- 
METALLURaY. 

The    Thomson    Klectric    Weldini]    Process.      W.  C  Fish. 
l'a|>er  read  before  the  Iron  and  Steel  Institute. 

Tmis  paper  contains  a  summary  of  the  history  and  tcchnlcnie 
of  the  nietluMl  invented  by  Professor  Klihu  Thomson  (see  this 
.lournal,  1889,  288)  for  the  purpose  of  joining  two  pieces  of 
metal  by  the  aid  of  the  heat  produced  by  electricity  passing 
through  them.  The  plant  for  the  purpose  comprises  (1) 
apparatus  for  the  production  of  a  suitable  current,  with  means 
for  quickly  regulating  the  current ;  (2)  clamps,  which  are 
n'lalively  moveable,  for  holding  the  pieces  of  metal  so  that 
the  pieces  can  be  pressed  together.  The  clamps  are  connected 
with  the  source  of  electricity,  which  may  be  a  secondary 
battery,  a  dynamo  of  extremely  low  armature  resistanoe,  or 
an  alternating-current  dynamo  provided  with  a  transformer. 
The  last  method  in  practice  presents  many  conveniences 
over  the  others.  The  circuit  of  the  transformer,  in  which 
the  strong  welding  current  is  produced,  usually  consists  of 
a  single  turn  of  thick  copper  bar.  The  different  fluxes 
employed  are  similar  to  those  used  in  the  ordinary  methods 
of  welding  and  brazing.  In  some  cases  the  pieces  are 
slightly  rounded  at  the  ends  before  welding,  in  order  to 
increase  the  localisation  of  heat,  to  ensure  the  thorough 
fluxing  of  the  metals  and  the  expulsion  from  the  weld  when 
pressure  is  applied  of  the  impurities  due  to  the  flux  and 
other  causes.  As  in  the  old  process,  the  temperature  of  the 
welding  heat  is  of  importance.  In  determining  the  correct 
temperature,  the  operator  is  aided,  in  addition  to  the  colour 
of  the  metal,  by  the  resistance  to  compression  which  the 
pieces  exert  when  the  clamps  are  force<l  together.  The 
pressure  applied  generally  produces  at  the  weld  an  enlarge- 
ment. This  can,  in  some  cases,  be  reduced  whilst  the  metal 
is  still  hot,  by  hammering.  Judicious  hammering  at  the 
weld,  particularly  with  the  harder  grades  of  cast  steel,  is 
often  advantageous,  on  account  of  its  refining  tendency.  In 
welding  copper  and  brass,  where  there  is  but  a  limited  range 
of  temperature  within  which  the  welds  can  be  made,  the 
necessary  pressure  can  be  produced  by  an  adjustable  spring, 
and  when  the  proper  temperature  is  reached,  the  current  can 
be  autonuitically  switched  off.  As  to  the  tensile  strength  of 
welds,  the  following  figures  are  quoted : — 


Materials. 

Breaking 

Strength 

in  Ll)s.  per 

Square  Inch. 

Position 
of  Fracture. 

5.3,110 

81,000 
5;i,.58i 
3f,S30 
32,480 
40.820 
47,730 
10,410 
62,130 
33,550 

Cast  stoel 

At  weld 

Bessemer  steel 

CopiXT  (hard  drawn) 

^  in.  from  weUI. 

St««l  and  Germnn  silver.,.. 
Cast  steel  and  wr^ucht  iron 
Brass  and  wruu^lit  iron. . . . 

3  in.  frcm  wt'lJ. 
At  weld. 
3  in.  from  weld. 
At  weld. 

Speaking  generally,  the  tennile  strength  at  the  weld  is 
90  per  cent,  of  the  unwelded  metal.  Only  an  approximate 
estimate  is  furnished  of  the  energy  spent  in  nuiking  the 
welds.  In  the  case  of  iron  and  steel,  the  data  sliowu  below 
is  given  : — 


Amp(*ri's  per  Square 
Inch  required. 

Time  of  ^^■ekl. 

Product. 

9,600 
12,000 
16,000 

■W  seconds 
30       „ 
20       „ 

380,000 
SiiO.OOO 
300,000 

In  the  last  case,  the  actual  power  applied  at  the  belt  of 
the  dynamo  was  calculated  as  about  27  horse-power,  the 
power  required  for  the  bar  itself  (which  was  of  iron 
one-half  inch  in  diameter)  being  5 '36  horse-power.  There 
is  no  danger  to  the  operator,  who  need  not  have  special 
electrical  knowledge.  The  ad\antages  claimed  for  the  pro- 
cess arc; — (1.)  The  possibility  of  welding  precious  metals 
and  alloys  witlujnt  introducing  impurities.  (2.)  Economy, 
rapidity  of  work  and  convenience  and  cleanliness  compared 
with  the  forge  fire.  (3.)  The  ease  with  which  irregular 
shapes  can  be  welded.  (4.)  The  localisation  of  heat  to  the 
weld.  Amongst  the  numerous  miscellaneous  applications  of 
the  process  may  be  named  :  (I),  the  welding  of  wire  in  the 
construction  of  long  lengths  ;  (2),  the  welding  of  wire  ropes 
and  cables ;  (3),  the  welding  of  tires,  hoops,  band.s,  and  similar 
endless  work,  especially  links  j  (4),  manufacture  of  pipes  of 
various  metals ;  (.5),  general  construction  and  repair  work, 
especially  the  manufacture  of  tools  where  different  grades  of 
steel  are  united  ;  (G),  numerous  applications  in  shaping, 
forging,  brazing,  local  tempering  and  annealing  ;  (7),  finally 
may  be  mentioned  the  possibility  of  electric  riveting.  This 
is  accomplished  by  electrical  heating  of  the  rivet  when  in 
position  to  the  proper  temperature. — W.  W.  H.  G. 


Chemistvi/  of  Secondary  Jiatteries.     E.   Eraukland.     I'roc. 

Koy.  Soc.  46,  306. 
The  author  shows  that  the  processes  of  charging  and 
discharging  a  secondary  battery  consist  essentially  in  the 
decomposition  and  fornnifion,  respectively,  of  a  sulphate  of 
lead  which  is  not  the  ordinary  white  sulphate.  By  the 
action  of  dilute  sulphuric  acid  in  excess  on  litharge  and 
minium  respectively  (these  being  the  two  oxides  of  lead 
most  frequently  used  in  secondary  batteries)  he  obtains  from 
litharge  a  buff-coloured  salt,  according  to  the  equation — 

5  PbO  -I-  3  H,S04  =  SaPbjOH  -t-  3  H.O, 

Litharge.  Bufl-colourecl  salt. 

and  from  minium  a  brownish-red  salt— 


VhJJ^  +  2  HnSO, 
Minium. 


SjPbjO,,,  +  2  H.U, 
Brownish-red  salt. 


He  considers  that  these  two  coloured  salts  form  the  active 
material  of  secondary  batteries,  and  gives  equations  repre- 
senting the  reactions  which  occur  during  the  charging  and 
recharging  of  the  battery.  He  points  out  that  only  half  as 
much  red  salt  is  i-equired  on  the  negative  plate  as  on  the 
positive  plate. — VV.  W.  H.  G. 


An  Experimental  Theory  of  Lead  Accumulators.  G.  I{o\i\-. 
L'JClectricien,  18H9,  411,"throngh  Abstr.  Papers  Inst.  Civil 
Eng.  48,  iv.  84. 

Thk  author  has  endeavoured  to  determine  the  true  reactions 
on  the  positive  and  negative  plates  of  a  lead  accumulator,  by 
ascertaining  the  amount  of  sulpluirie  acid  absorbed  by  the 
plates  during  discharge,  and  deducing  therefrom  the  chemical 
operation  involved. 

The  experiments  were  made  on  cells  of  the  Julien  type  in 
the  following  manner  : — The  negative  plate  was  placed  in  a 
porous  cell  hlled  with  acid  of  known  strength,  the  positive  plate 
being  outside  the  porous  cell  also  in  acid  of  known  strength. 
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The  plates  were  slowly  charged  till  gas  was  just  disengaged  ; 
the  acid  was  uow  changed,  and  fresh  acid  introduced  for  the 
discharge,  which  was  continued  till  the  electro-motive  force 
began  to  fall.  The  ampere-hours  were  obtained  from  the 
integral  curve  of  current  and  time.  The  amount  of  acid 
absorbed  was  then  found  from  the  known  original  volumes 
aud  strengths  by  triturating  the  resulting  liquid  with  a 
solution  of  caustic  potash  of  known  strength.  The  results 
of  a  large  number  of  experiments  give  the  following 
as  the  weight  of  normal  sulphuric  acid  absorbed  per 
ampere-hour : — 


Negative  Plate. 

Positive  Plate. 

Both  Plates. 

Grm. 
l-«0 

Grm9. 
2 -293 

C4niis. 
3-705 

The  following  equation  satisfies  these  results  : — 

Before  discharge — 

4  (PbOo)  +  5  (SO^H,)  +  3  (SO^H,)  +  4  Pb  = 
After  discharge — 

Pb4(WO,)5~^+  PbjCSOJs  +  8  H„0. 
The   experiments  therefore  point  to  a  sulphating  of  both 
plates  during  the  discharge,  with  a  production  of  water. 

The  experiments  were  conducted  during  the  discharge 
only,  because  the  acid  liberated  during  the  charge,  in  the 
substance  of  the  jjlntes,  takes  a  long  time  to  disseminate 
itself  in  the  liquid,  whilst  the  acid  is  absorlied  from  the 
liquid  very  readily  during  the  charge.  (See  preceding 
abstract  and  Proc.  Koy.  Soc.  46,  306.) 


Electric  Conductivity  of  Saline  Solutions.  Reciprocal 
Displacement  of  Acids.  P.  Chrontschoff.  Compt.  Rend. 
108,  1100—1102. 
Fkom  the  results  of  these  electro-clieniical  researches  as 
displayed  in  a  table,  the  author  concludes  (1)  that  acetic 
acid  is  completely  displaced  by  hydrochloric  acid;  (2)  that 
tartaric  acid,  combined  with  soda,  is  almost  entirely  dis- 
placed by  sulphuric  acid ;  (3)  that  acetic  aud  tartaric  acids 
divide  the  base  ;  (4)  oxahc  acid  added  to  sodium  acetate 
divides  the  base ;  (5)  with  K^SOj  +  2  HCl  the  observed 
conductivity  is  near  the  mean  of  the  formula  H2.SO4  +  2  KCl, 
a  result  not  accordant  with  existing  theories. — J.  M.  H.  M. 


The  Consumption  of  Energy  in  Electro-Metallurgical 
Processes.  H.Ponthiere.  LaLumiJ>reElectrique33,1889, 
251,  through  Abstr.  Papers  Inst.  Civil  Eng.  48,  iv.  85. 

The  author  here  draws  a  comparison  between  the  energy 
consumed  in  the  following  modes  of  treatment: — (1.)  Elec- 
trolysis with  a  soluble  anode,  represented  by  the  JIarchese 
process  at  Casarza,  near  Genoa,  and  at  Pont-Saiut-Martin 
in  the  Aosta  valley.  (2.)  Electrolysis  with  an  insoluble 
anode.  (3.)  Thermo-electrolysis,  represented  by  the  extrac- 
tion of  aluminium  from  the  molten  fluoride  by  the  Kleiner 
process  at  Tyldesley,  Lancashire,  the  liernard  and  ilinet 
process  at  Creil,  near  Paris,  aud  the  extraction  of  magnesium 
from  its  chloride,  at  Humelingeu,  near  Bremen,  by  the 
Graetzel  process.  (4.)  Electro-thermal  treatment,  repre- 
sented by  the  manufacture  of  cupro-  and  ferro-aluminium 
by  the  Cowles  electric  furnace,  at  Lockport,  U.S.A.,  aud  at 
Milton,  near  Stoke-on-Trent,  and  also  by  the  Heroult 
electric  crucible  at  Neuhausen,  Switzerland.  The  author 
treats  the  question  under  three  heads: — («.)  Energy  con- 
sumed, or  chemical  yield  ;  (/).)  yield  of  the  ore  ;  (c.)  ptu'ity 
of  the  metal  produced. 

(«.)  In  process  (1.). — Two  tons  of  copper  were  produced 
in  24  hom's  from  anodes  of  copper  matte,  with  a  eomiKtsition, 
in  round  numbers,  of  55  per  cent,  copper,  38  per  cent,  iron, 
and  27  per  cent,  sulphur.  The  work  produced  by  the 
dynamo  was  1,963,600  watt-seconds  =  1,860  units*  of  heat 
per  lb.  of  copper,  which,  admitting   80  per  cent,  electrical 


*  The  unit  of  heat  emplbyed  is  Hie  pound-degree  Fahi'enheit. 


efficiency  for  the  dj'namo,  is  equal  to  2,330  units  actually 
used.  Breaking  and  screening  the  ore,  and  production  of 
steam  for  lixiviation,  use  0'32  lb.  of  coal  per  lb.  of  copper, 
or  0-32  X  11,120  =  3,560  units  of  heat,  so  that  the  total 
consumption  is  2,330  +  3,560  =  5,890  units  of  heat  per  lb. 
of  copper.  Considering  that  the  matte  is  composed  iu 
about  equal  proportions  of  C'u,S  and  CuS,  which  are  to  he 
reduced,  about  280  units  of  heat  are  theoretically  required 
per  lb.  of  copper,  the  CUSO4  in  solution  is  partly  electrolysed  ; 
also  a  good  deal  of  FejCSO^)^  is  changed  to  FeSO^,  so  that 
only  about  70  per  cent,  of  the  current  is  of  actual  use  in 
precipitating  the  copper.  The  result  is  that  about  450  units 
of  heat  may  be  reckoned  as  the  energy  theoreticallj'  required 

per  lb.  of  copper,  so  that  the  bath  alone  uses  -^   =  about 

four  times  the  theoretical  energy,  aud  the  total  consumption 

-^T^  =  13  times  the  theoretical  energy  requu-ed.     Allowing 

that  the  ordinary  treatment  of  sulphides  with  30  per  cent, 
of  copper  by  heat  alone  requires  at  least  3  lb.  of  coal,  or 
32,400  uuits  of  heat  per  lb.  of  copper,  the  energy  used  is 

about  -^-—  =  70  times  the  theoretical  energy  requii-ed. 

C2.)  It  can  easily  be  shown  that  the  treatment  of  sulphates 
of  copper  by  this  procjss  reipiires  at  least  double  the 
energy  used  for  the  ores  by  process  (1.). 

(3.)  On  the  Kleiner  process,  0'0067  lb.  of  aluminium  is 
produced  per  electrical  HP.  per  hour,  or  381,060  units  of 
heat  per  lb.  of  alunihiium  ;  the  Miuet  process  gi^•es  0-0447 
lb.  of  aluminium  per  electrical  HP.,  or  54,450  units  of  heat 
used  per  lb.  of  metal,  the  large  difference  being  due  to  the 
fact  that  in  the  Kleiner  process  the  same  material  is  treated 
several  times.  The  theoretical  energy  cannot  be  exactly 
stated,  but  the  Minet  process  is  about  as  eflicient  as  the 
Cowles,  while  the  Kleiner  is  about  six  to  seven  times  less 
efficient. 

(4.)  The  Cowles  furnace  at  Lockport  produced  0-03  lb. 
of  aluminium  per  electrical  HP. -hour,  aud  used  4  lb.  of 
charcoal  and  carbon  electrode  per  lb.  of  aluminium  produced. 
The  first  is  equivalent  to  87,950  units  of  heat,  aud  the  4  lb. 
of  carbon,  burnt  into  CO,  give  4  x  4,469  =  17,850,  in  all 
105,800  heat-units  per  lb.  of  aluminium.  At  Milton  the 
result  was  63,420  heat-units  per  lb.  At  Neuhausen,  by  the 
Heroult  process,  the  result  was  39,850  units  of  heat  per  lb. 
of  aluminium.  The  heat  of  formation  of  AI2O3  is  about 
12,850   units   per  lb.     So   that   at   Lockport  ^'?5^  =  8-2 


times  the  theoretical  energy  was  used ;  at  Milton  ,V^^  = 
4 '9  times:  at  Neuhausen,^'-  .  =  3'1  times.     The  author 

12,S50 

states  that  there  is  no  reason  why  the  Cowles  continuous 
fmnace  should  not  be  as  efficient  as  the  Heroult  process, 
aud  then  gives  particulars  of  the  Deville  process,  which 
uses  about  45 '6  times  the  theoretical  energy  required  ;  and 
he  remarks  that  the  energy  used  with  the  Catalan  furnace 
in  reducing  iron  ores  is  about  5' 9  times  the  theoretical 
energy,  aud  that  this  is  about  double  of  that  required  with 
the  blast-furiuice. 

(6.)  Yield  of  the  Ore. — By  the  Marchese  process,  about 
92  per  cent,  of  the  metal  is  obtained;  by  the  Kleiner,  about 
the  same ;  in  the  Cowles  furnace,  and  iu  the  Heroult  process, 
about  66  per  cent. 

(c.)  Purity  of  the  Metal  produced. — 99 -7  per  cent,  of 
pure  copper  is  guaranteed  by  the  Marchese  process  :  the 
aluminium  obtained  by  Messrs.  Bernard  and  Minet  is  almost 
pure  ;  by  the  Cowles  or  the  Heroidt  process  the  aluminium 
always  contains  at  least  10  to  15  per  cent,  of  silicon. 

In  conclusion,  the  author  states  that  from  the  point  of 
view  of  energy  used,  the  electro-metallurgical  processes  are 
superior  to  tine  ordinary  ones,  with  the  exce]ition  of  process 
(2.)  ;  but  for  purity  of  the  metal  produced  process  (4.)  is 
uuich  inferior  to  the  other  three.  He  therefore  classes 
them  as  follows  in  order  of  merit : — Thermo-electrohsis, 
electrolysis  with  a  soluble  anode,  electro-thermal  processes, 
leaving  out  altogether  electrolysis  with  :in  insoluble  anode, 
as  being  too  wasteful. 
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PATENTS. 

Impropement.i  in  ii ml  (^onnerted  with  Electrical  Furnaces. 
K.  K.  H.  C'lomptou,  C'luliusfortl.  Enp.  I'at.  13,687, 
September  22,  1888.     8</. 

The  temperature  of  the  furnaces  i.t  raised  to  that  of  low 
incandescence  by  pas-jets,  suitably  arranged  and  burning 
with  a  non-oxidisiup  tiame,  before  the  electric  current  is 
switched  on,  thus  reducing  the  size  of  the  electric  plant 
tcquire<l  for  a  given  number  of  furnaces. — B.  T. 


Jmprorcments  in  Plates  or  Klectrodes  for  Secondary 
/latteries.  T.  J.  llanford,  London.  From  1..  Dnncan, 
Haltimore,  U.S.A.  Eug.  I'at.  lj,-l:f:i,  October  26,  1888.  8(/. 

The  lead  plates,  plain  or  otlierwise,  are  nuide  anodes  in 
un  alkaline  solution  of  a  lead  salt,  such  as  caustic  soda 
saturated  witli  lilliarpc.  Hy  i^niployinp  a  weak  current  and 
keepinp  the  liipiid  well  apitated,  a  stronply  adherent  and 
dense  oxide  of  lead  is  deposited,  which  is  impervious  to 
accunnilator  acid,  and  therefore  protects  the  lead  support 
frimi  local  action,  &c.  By  now  lieating  the  solution  and 
depositing  rapidly,  a  porous  coatinp  of  oxide  is  obtaine<I. 
which  serves  as  the  active  material :  tlie  ordinary  nietliods 
of  pasting  and  forminj;  may,  however,  be  employed.  The 
protection  given  by  the  first  coating  to  the  lead  support 
enables  the  latter  to  be  made  lighter  and  tliinuer ;  or  other 
materials  than  lead  may  be  employed,  though  these  are 
preferably  lirst  coated  with  lead. — E.  T. 


Pocket  or  Portable  Secondary  Batteries  or  Accumulators. 
E.  Kousseau,  Loudon.  Eng.  I'at.  15,877,  November  3, 
1888.     Sd. 

Thk  containing  cells  of  these  accumulators  are  made  of 
glass  or  ebonite ;  if  of  the  former  material,  the  connecting 
wires  are  of  platinum,  fused  into  the  glass  ;  if  the  case  be  of 
ebonite,  they  are  vulcanised  in  place.  In  either  case,  they 
are  fused  into  the  lead  supports  of  the  electrodes  and  leave 
the  cell  below  the  level  of  tlie  electrolyte,  and  preferably'  at 
the  bottom  of  the  cell,  where  they  are  best  protected  from 
the  gases  evolved.  The  active  material  is  packed  between 
the  lead  support  and  a  perforated  or  porous  partition  or 
cylinder  of  celluloid,  the  latter  protecting  the  cell  against 
disintegration.  The  lead  supports  are  protected  from 
electrolytic  action  by  tl>e  active  material,  and  elsewhere  either 
by  proximity  to  the  containing  cell,  or  by  an  impervious 
varnish. 

Electrolytic  gases  have  first  to  pass  by  one  or  more  small 
apertures  into  a  chamber  where  they  can  deposit  moisture, 
and  thence  escape  by  another  small  Iiole  to  the  atmosphere. 
The  tops  of  the  cells  may  be  closed  by  an  india-rubber 
bung,  cemented  into  the  mouth  of  the  cell  and  perforated 
for  the  vent  arrangement.  As  many  cells  as  are  required 
are  packed  into  a  light  case  and  held  in  position  by  some 
such  composition  as  a  mixture  of  resin  and  pitch.  The 
object  is  a  more  durable  and  lighter  cell. — E.  T. 


Improvements  in  Electro-Plated  Goods  and  iti  the  Process 
of  Manufacturing  the  Same.  F.  A.  Oetzmann,  London. 
Eng.  Pat.  16,954,  November  21,  1888.     id. 

The  parts  of  electro-plated  goods  which  are  most  liable  to 
wear  are  covered  with  a  thicker  coat  of  the  deposited  metal 
than  the  other  parts.  This  extra  thickness  is  preferably 
put  on  first,  the  remainder  of  the  article  being  protected  by 
a  suitable  varnish. — B.  T. 


Improvements  in  or  relating  to  Dry  Piles  for  Electrical 
Purposes.  G.  C.  Dymoud,  London.  From  L.  Moort- 
hamers,  Antwerp,  Belgium.  Eng.  Pat.  17,238,  Novem- 
ber 27,  1888.     6d. 

The  cell  is  essentially  a  Leclanche  cell,  the  containing  case 
being  of  zinc  and  forming  the  positive  plate,  the  porous  cell 


being  replaced  by  a  linen  bag,  and  the  electrolyte  being 
formed  into  a  paste  witli  chalk  or  barium  sulphate.  The 
linen  bag  is  bound  with  string  to  firing  its  contents  into 
better  contact. — E.  T. 


Improvements  in  Cells  for  Secondary  Batteries.  M.  B. 
Hollies  and  J.  Warner,  London.  Eng.  Pat.  17,537, 
Decendier  1,  1888.     Sd. 

The  inventors  state  that  by  enclosing  their  cells  and  pre- 
venting tlie  escape  of  gases  tliey  get  greater  efficiency,  and 
they  describe  methods  of  carrying  this  into  effect. 

.\  cover  is  fastened  down,  witli  a  suitable  luting,  to  the 
top  of  the  cells,  or  a  vessel  containing  them  and  capable  of 
witlistaiiding  file  pressure.  This  cover  is  lield  down  by 
bolts  passing  through  lugs  on  the  vessel,  or  by  metal  straps 
passing  round  it  and  holding  down  the  cover  by  nuts  or 
cottars.  In  another  method,  the  vessels  are  circular  and 
have  projections  which  rise  above  and  o\i'rhang  their  tops. 
The  covers  are  jirovided  with  wedge-sha]>ed  lugs,  which,  by 
rotation  of  the  cover,  wedge  in  under  the  overhanging 
projections  and  so  keep  the  cover  down. 

The  cover  may  be  jirovided  witli  a  safety-valve  and 
pressure-gauge,  ancl  ha\'e  stuffing-boxes  through  which  the 
connectors  pass  to  the  plates. — E.  T. 


luiproi'cmenls  in  the  Manufacture  of  Filaments  for  Incan- 
descent Electric  Lamps.  H.  H.  Lake,  London.  From 
.1.  B.  Tibbits,  New  York,  U.S.A.  Eng.  Pat.  6104,  .\pril  9, 
1889.     8(i. 

In'  this  method  a  carbon  filament  is  prepared  in  the  ordinary 
way  and  soaked  in  a  saturated  solution  of  tungsten  trioxide 
dissolved  in  any  of  the  fixed  alkalis,  it  is  then  made  incan- 
descent by  -.1  current  of  electricity  in  an  atmosphere  of  pure 
dry  hydrogen,  the  result  being  that  metallic  tungsten  is 
deposited  upon  it,  which  makes  it  much  tougher  and  more 
durable.  The  hydrogen  is  perfectly  obtained  by  distilling 
a  pure  hydrocarbon,  such  as  naphthalene,  in  a  retort  and 
passing  the  vapour  into  a  chamber  containing  a  coil  electri- 
cally heated,  whereby  carbon  is  deposited  and  hj'drogen 
liberated.— B.  T. 


Improvements  in  Electric  Accumulators  or  .Storage  Bat- 
teries. E.  N.  Keyuier,  Paris,  France.  Eng.  Pat.  11,471, 
,Iuly  17,  1889.     8d. 

The  active  material  of  accumulator  plates  is  constantly 
expanding  or  contracting  during  the  processes  of  discharging 
and  charging,  but  the  supports  do  not  ;ilter  correspondingly, 
and  the  result  is  gradual  disintegration.  He  therefore  places 
)iorous  plates  in  the  spaces  between  the  electrodes,  or  pro- 
tects all  their  faces  by  thin  porous  partitions,  and  employs 
separating  combs  or  grids  of  insulating  material  to  keep 
them  apart.  The  containing  case  is  made  of  flexible  material 
and  the  whole  is  kept  compressed  by  strong  springs  between 
pressure  plates  placed  at  the  two  ends  of  the  cell.  Instead 
of  employing  separate  pressure  plates  and  springs  for  each 
cell,  a  whole  series  of  cells  may  be  compressed  at  once  by 
one  set  of  springs,  suitable  means  being  taken  to  support 
the  cells  in  the  middle  of  the  series.  By  thus  imparting  an 
"  artificial  elasticity,"  the  inventor  hopes  to  obviate  the 
above-mentioned  defect  of  disintegration. — E.  T. 


Improvements  in  Generating  Electricity  or  Magneti.sm  hy 
the  Application  of  Heat.  P.  M.  Justice,  Lon<lon.  From 
E.  G.  Acheson,  Pittsburgh,  U.S.A.  Eng.  Pat.  12,145, 
July  31,  1889.     8rf. 

Heat  is  applied  in  a  suitable  manner  to  the  magnetic  mass 
of  an  alternate  current  transformer,  and  the  secondary 
current  is  found  to  be  materially  increased,  or  a  part  of  the 
secondary  circuit  of  a  transformer  is  arranged  in  inductive 
relation  to  a  thermo-couple,  producing  an  increase  in  the 
electrical  output  of  the  couple ;  or  any  number  of  thermo- 
couples and  coils  caiTying  an  alternating  current  may  be 
arranged  round  a  magnetic  core  with  the  same  effect. — B.  T. 
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A  Galvanic  Balteri/  Solution.    W.  P.  Kookogey,  Brooklyn, 
U.S.A.     Eng.  Pat.  12,402,  August  6,  1889.     id. 

This  is  an  improvement  on  Eng.  Pat.  4667  of  1887,  to 
secure  a  solution  of  chromium,  sulphuric  acid  and  water 
as  a  depolariser.  By  this  improvement  the  hichromate  of 
sodium,  instead  of  that  of  potassium,  is  emploj'ed.  Three 
parts  of  the  bichromate  are  added  to  10  of  water,  and  14  by 
■weight  of  sulphuric  acid  added,  when,  after  standing,  sodium 
sulphate  is  precipitated  and  the  solution  is  ready  for  use. 
The  proportions  may  be  slightly  varied.  Chrome  alum, 
which  is  detrimental  to  the  working  of  the  battery,  is  not 
formed  with  this  solution. — E.  T. 


A    Plate  for   Secondary   Batteries..      W.   P.   Kookogev, 
Brooklyn,  U.S.A.    Eng.  Pat.  12,731,  August  13,  1889.    8/. 

A  PLATE  of  some  material,  such  as  ebonite,  glass,  ot 
pai'affiued  wood,  is  formed  with  taper  slots  through  it  and 
is  bolted  to  a  thin   plate  of  lead,  with  the  base  of  the  slots 


next  the  lead.  The  active  material  is  then  pressed  into  these 
slots,  making  contact  with  the  lead  at  the  back.  A  slotted 
plate  may  be  placed  on  each  side  of  the  lead  conductor, 
thus  preventing  all  buckling  of  the  lead. — B.  T. 


XIL-FATS,  OILS,   AND   SOAP 
MANUFACTUKE. 

Note  on  the  E.mmiiiatiun  of  Fatx.     W.  Thorner.     Zeits. 

f.  angew.  Chem.  1889,  309. 
The  following  table  of  results  is  given  of  a  chemical  and 
physical  examination  of  fats  and  fallow  made  in  the 
Osnabriick  "  Controlstation."  The  animal  fats  were  melted 
out  in  the  laboratorj',  and  all  the  samples  examined  were 
remelted  and  filtered  before  testing  : — ■ 


Mutton 
Tallow. 


Beef  Suet. 


Pig's  Lard. 


Pala-  Oil. 


Palm-nut  Oil. 


Mixture  of 

Beef  Suet  and 

Palm-nut 

OU,  1:1. 


Melting  point  of  fat 

Melting  point  of  fatty  acids 

Solidifying  point  of  fats 

Specific  gravity  at  100° 

.Isli 

Volatile  fatty  acids  in  terms  n/10  alk.. . 

Iodine  absorption  for  fats 

Iodine  absorption  for  fatty  acids 

Saponification  equivalent 


65-0 

18-0 

■49-0 

43-0 

ii-o 

35-0 

0-8580 

0-8585 

0-1 

0-04 

0'4cc. 

0-4  cc 

33-7 

41-8 

29-2 

37-7 

195-2 

201-3 

37-6 

29-0 

28-U 
0-8606 

0-03 
0-4CC. 

50-5 

42-4 
195-2 


25-0 

4G-0 

38 -0 
0-8603 

0-03 

0-22  CC. 

53-9 

43-8 
201-3 


28-0 
15-0 
26-0 
0-8605 

2-3CC. 
14-9 
16-3 
231-0 


29-0 

20-0 

28-5 

0-8630 

2-0  CC. 
27-2 
26-6 
214-2 


The  author  has  also  determined  the  refractive  index  of 
several  kinds  of  oils  and  fats  by  means  of  a  new  refracto- 
meter  invented  by  Pulfrich,  which  he  highly  recommends. 
The  following  are  the  results  obtained  at  a  temperature 
of  60". 

Refractive 
Index  at  60°. 

■Water 1-32S7 

Mutton  tallow 1-4504 

Beef  suet 1-4527 

Lard 1-4539 

Palm  oil  (raw) 1-4501 

Palm-nut  oil 1-4435 

Mixture  of  1  part  of  beef  suet  and 

1  part  of  palm-nut  oil 1-4468 

Cotton-seed  oil 1-4570 

Olive  oil 1-4548 

Butter  fat  (clarified) 1-4477 

— H.  S.  P. 


XIII.-PAINTS,  PIGMENTS,  VAENISHES, 
AND  KESINS. 

Japanese  Lacquer  and  Wakasa  Ware.    Board  of  Trade 
Journal,  VII.  589. 

At  a  recent  meeting  of  the  Chemical  Society  at  Wash- 
ington, R.  Hitchcock  read  an  interesting  paper  on  Japanese 
lacquer  and  Wakasa  ware,  of  which  the  following  is  a  brief 
summary,  the  paper  itself  being  of  considerable  length  : — 

Japanese  lacquer  is  the  product  of  a  tree  (/?/iks  vernicifera') 
which   grows   throughout   the   main  island   of   Japan.     It 


attains  a  large  size,  and  will  live  for  40  years,  but  only 
comparatively  young  trees  are  valued  for  the  production  of 
lacquer.  Having  yielded  for  several  years  they  are  cut 
down,  the  l-acquer  extracted  from  their  branches,  and  yoimg 
trees  take  their  places.  The  best  lacquer  comes  from 
Yoshino,  in  Yamato.  The  lacquer  exudes  from  horizontal 
cuts  in  the  bark,  in  the  form  of  a  rather  viscid  emulsion, 
and  may  be  collected  from  April  to  the  end  of  October.  In 
the  spring  it  is  more  watery  than  in  the  later  months.  It 
exudes  slowly,  and  is  collected  by  means  of  a  pointed, 
spoon-like  instrument,  and  transferred  to  a  wooden  receptacle 
or  tube  of  bamboo.  Several  cuts  are  made  in  each  tree,  the 
last  as  high  as  a  man  can  reach.  Having  thus  prepared  a 
dozen  or  more  trees  in  rapid  succession,  the  collector  begins 
to  collect  the  juice  from  the  cuts  in  regular  order,  beginning 
with  the  one  first  cut.  Having  finished  the  collecting,  he 
takes  other  gi-oups  of  trees,  and  after  about  four  diiys 
returns  to  the  first,  where,  after  removing  the  accumulated 
yield,  he  cuts  again  into  the  same  trees,  and  repeats  the 
same  process  15  or  20  times.  Thus  the  work  may  go  on 
for  80  to  100  days. 

As  the  sap  first  exudes,  it  is  a  greyish  white,  thick,  or 
viscous  fluid,  which  quickly  turns  yellow,  and  aftei-wards 
black,  where  it  is  in  contact  with  the  air.  The  sap  thus 
collected  is  ki-nnishi,  nriishi  being  the  general  name  for 
lacquer.  An  inferior  kind  is  obtained  from  the  branches 
when  the  trees  are  cut  down.  The  branches  are  soaked  in 
water  for  several  months,  then  taken  up  and  slightly  warmed, 
when  a  small  quantity  of  sap  exudes.  This  is  Seshime 
urushi.  The  lacquer  is  strained  through  cotton  cloth  to 
free  it  from  bits  of  wood  and  dirt,  first  being  thoroughly 
stirred  to  break  up  lumps  and  make  a  uniform  mixture. 
The  product  thus  purified  is  known  as  Seshime  urushi ;  but 
this  name,  which  has  already  been  used  to  designate  the 
lacquer  from  the  branches,  has  now  a  different  meaning, 
and  is  applied  to  the  cheaper  kinds  of  raw  lacquer,  such  as 
are  used  for  the  first  coats  in  lacquering     These  lacquers 
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havi-  iisunlly  lost  some  of  thi-ir  water  by  stirriii};  in  sliallow 
receptacles  exposed  to  the  sun.  They  have  undergone  no 
further  pre|>aratioii. 

Many  varieties  are  prepared  for  special  purposes,  ranging 
in  price  from  one  or  two  to  six  or  seven  dollars  per  kilo- 
pitmme.  These  differ  in  ipiality  and  colour.  There  is  a 
famous  bUick  lucipicr  prepared  liy  the  aildition  of  iron,  which 
forms  a  chemical  combination  to  be  mentioned  further  ()n  ; 
while  red,  green,  yellow,  and  other  colours  arc  imparted 
by  the  aildition  of  various  pigments,  as  cinnabar  for  red, 
orpiment  and  indigo  together  for  green,  orpinu^nt  for  yellow, 
&e.  Certain  lacquers  have  a.  small  proportion  of  drying 
oil  (perilla  oil)  added  to  them. 

The  most  im|uirtant  and  abuu<lant  constituent  of  lacquer 
is  urushic  aei<l,  which  occurs  in  the  form  of  minute  spherules. 
The  acid  is  obtained  by  cvapcu'ating  tiie  alcoholic  solution 
to  a  svrupv  liquid.  The  c\"aporation  nnist  be  I'arricd  on  over 
n  wiitcr-bath.  If  too  much  heat  be  apidied  a  tongli* black, 
nibber-like  stibstauce  is  obtained,  which  only  strong  nitric 
acid  would  affect  in  the  slightest  degree.  Although  the 
drying,  or  rather  the  hardening  properlies  of  lac(iuer,  are 
doubtless  due  to  the  oxidation  of  urushic  acid,  the  produt^t 
extntcted  by  alcohol  possesses  no  drying  qualities.  This 
fact  was  first  observed  by  Professor  Uein,  in  1H74.  More 
recently  Professors  Korschelt  ami  Yosliida  have  found  that 
a  peculiar  albuminoid  of  lacquer  affects  the  drying  by  a 
diastatic  or  fermentative  action.  The  fact  seems  to  be  that 
the  lacquer  hardens  only  when  the  albuminous  substance  is 
present.  If  heated  above  60"  C,  or  above  the  temperature 
at  which  albumen  coagulates,  the  lacquer  will  not  drj-. 
Besides  urushic  acid  and  the  albuminoid,  raw  lacquer  contains 
a  gum  resembling  gum  arable,  which  doubtless  imparts  some 
useful  properties  to  the  lacquer,  and  a  volatile  acid,  to  which 
Professor  Rein  ascribes  the  poisonous  elTcets  of  lacquer. 

A  portion  of  the  raw  lacquer,  about  IG  lb.,  is  poured 
into  a  large  circular  wooden  vessel,  and  vigorously  stirred 
with  a  long-handled  tool  for  five  or  si.x  hours  while  the  heat 
of  a  small  charcoal  furnace  is  ingeniously  thrown  upon  the 
surface  to  evaporate  the  water.  During  the  stirring  certain 
ingredients  may  be  added  from  time  to  time.  The  rniro, 
the  tine  black  lacquer  already  mentioned,  is  made  by  adding 
iron  at  this  stage.  In  Tokio  a  soluble  salt  of  iron  is  usc<l, 
but  the  Osaka  manufacturer  objects  to  that,  asserting  that 
it  injures  the  quality  of  the  lacquer.  The  material  used  in 
Osaka  is  the  fine  iron  dust  collected  from  the  grinding  of 
knives.  This  is  added  in  quantities  of  about  a  teacupful  of 
powder  mixed  with  water  at  a  time,  until  the  desired  colour 
is  obtained.  When  the  work  is  finished  the  lacquer  is 
poured  into  a  vessel  to  settle  and  is  afterwards  drawn  off 
from  the  sediment. 

The  wood  generally  used  for  lacquer  work  is  the  light, 
easily  worked  hinoki,  a  coniferous  wood.  It  is  prepared  to 
receive  the  lacquer  in  various  ways.  For  inferior  work  it  is 
first  covered  with  paper,  but  in  the  finer  qualities  paper  is 
not  used.  These  operations  apply  to  the  manufacture  of 
that  variety  of  lacquer  known  as  Wakasa  laccpier.  The 
wood  is  first  carefully  smoothed,  and  the  corners  of  the 
boxes  strengthened  by  glueing  pieces  of  cotton  or  hemp 
cloth  around  them  with  raw  laciiuer.  All  joints  and  imper- 
fections are  then  filled  with  tsuyi  unishi,  which  fills  like 
putty.  This  is  a  dark-coloured  mixture  composed  of  rice- 
tlour  made  into  a  paste  with  water,  and  mixed  with  Seshime 
ttntshi.  It  soon  hardens,  so  that  it  can  scarcely  be  cut  with 
a  knife.  Sometimes  finely  cut  hemp  is  used  with  it.  The 
work  is  then  covered  with  a  mixture  of  Seshime  iiniski,  and 
a  coarse  powder  of  a  yellowish  colour.  The  mixture  is  soft, 
of  a  yellowish-brown  colour,  changing  to  black  by  exposure 
to  the  air,  and  is  called  jinoko.  The  article  is  left  for  a  few 
days  in  the  open  air  to  allow  some  of  the  water  to  evaporate, 
after  which  it  is  placed  in  a  moist-air  closet  to  harden.  In 
this  way  a  very  hard  gritty  surface  is  obtained,  affording  an 
excellent  ground  for  the  succeeding  coat.  This  process  is 
not  applied  in  making  inferior  goods. 

The  next  process  consists  in  covering  the  entire  box  with 
two  coats  of  lacijuer  containing  a  fine  powder,  which  is  a 
kind  of  ochre  much  used  in  Japan  for  cleaning  and  polishing. 
This  is  likewise  evenly  spread.  Three  coats  of  this  are 
applied  over  the  joints.  The  object  of  this  process  is  to 
secure  an    even,  smooth-grained    surface    for  subsequent 


work.  The  surface  is  finally  rubbed  down  with  a  kind  of 
stone.  The  parts  that  are  not  to  receive  any  decoration  arc 
now  ready  for  the  finishing  applications  of  lacquer.  The 
other  ])arts  are  next  ccnered  with  a  black  lacquer.  Two 
coats  of  black  lacquer  are  now  api>li<'d.  The  first  is  rniro 
|)Ut  on  with  a  broad  brush.  This  dr-ics  with  a  brilliant 
reflecting  surface.  When  quite  hard  the  second  application 
is  made,  and  in  this,  while  still  soft,  the  designs  aro 
impressed. 

In  the  Wakusa  lacquer  there  is  no  painting  or  drawing, 
but  the  figures  are  produced  in  a  very  curious  maimer. 
The  white  decoration  is  applieil  by  dropping  egg-shell 
l>owder  in  patches  here  and  there.  Tliis  is  done  very 
skilfully  by  the  hand.  The  other  designs  are  made  by 
])rcssing  various  forms  of  leaves  into  the  soft  surface. 
Thus,  the  radiating  or  wlieel-like  pattern  is  produced  by  so 
arranging  the  needle-like  leaves  of  the  pine,  the  more 
complex  leaf-pnttorn  with  the  leaves  of  ■  atr  ■  ever-green, 
while  many  other  effects  are  made  by  scattering  over  tho 
surface  husks  of  rice,  anil  flu'se  mingled  with  very  short 
pine  needles.  The  mother-of-pearl  ivmw  shells  is  also  used. 
The  designs  become  more  or  less  modified  by  the  subsequent 
operations.  The  lacquer  retains  the  impressions  thus  ]iro- 
d\iced,  when,  after  the  leaves,  &c.,  have  been  embedded 
about  a  day,  everything  except  the  egg-shell  powder  and 
niothcr-of-])earl  is  removed.  The  article  is  then  put  in  the 
moist  closet  until  it  is  thoroughly  hardened,  which  may 
rccpiire  10  days  or  a  f'ortuiglit.  The  egg-shell  is  in  little 
heaps,  the  leaf  impressions  are  beneath  the  general  surface. 
It  is  now  necessary  to  fill  up  all  depressions  and  once 
more  secure  an  even  surface.  The  first  step  is  to  rub 
down  the  most  conspicuous  projections  until  there  is  much 
less  iiTcgularity  of  surface,  but  even  after  several  successive 
coats  of  lacquer  tliere  will  remain  some  elevations  and 
depressions.  The  next  application  is  a  transparent  laccpier 
coloured  yellow  witli  arsenic  sulphide.  This  is  spread  as 
evenly  as  possible.  The  object  is  to  afford  a  yellow  ground 
for  the  gold  which  is  to  follow.  A  thin  coat  of  sliiu-ai- 
untshi  is  spread  over  this,  and  the  whole  completely 
covered  with  gold  leaf.  Then  successive  coats  of  the  same 
lactpier,  which  is  of  a  transparent  red,  are  applied  until 
the  surface  is  quite  even.  The  surface  then  appears 
entirely  black,  beneath  which  all  the  gold  and  decorations 
are  concealed. 


XIV.-TANNING,  LEATHEE,  GLUE,    AND 
SIZE. 

The  Australian  Wattle  us  a    Tanning  Material.     United 
States  Consular  Beports,  July  1889,  p.  ^53. 

Assistant  Commissioner  Merry,  writing  from  Melbourne, 
strongly  recommends  his  Government  to  encourage  the 
planting  of  the  Australian  wattle  in  Texas,  New  Mexico, 
and  Arizona  to  replace  the  rapidly  vanishing  oaks  of  the 
United  States,  which  are,  moreover,  of  too  slow  a  growth 
to  be  cultivated  for  tanning  purposes.  The  wattle  belong? 
to  the  family  of  acacias,  and  is  cultivated  largely  in  New 
South  Wales  and  Victoria.  The  two  varieties  most  cultivated 
are  the  black  wattle  and  broad-leaved  wattle,  both  of  which 
are  indigenous  to  an  exceedingly  dry  climate  and  poor  soil, 
and  attain  their  growth  in  about  six  years.  In  moist 
localities  they  attain  a  greater  diameter  of  trunk,  but  their 
bark  yields  less  tannic  acid  than  that  grown  in  dry  situations. 
The  black  wattle  {Acacia  decurrens)  yields  most  tannic 
acid,  and  is  therefore  preferred  by  the  trade  in  f^ngland, 
where  its  market  value  fluctuates  from  71.  10s.  to  8/.  8s.  per 
ton,  according  to  the  supply  in  the  market.  Jlr.  Merry 
states  that  hides  can  be  readily  tanned  in  a  bath  of  liquor 
made  from  black  wattle  in  47  days,  whereas  in  liquor  made 
from  Santa  Cruz  oak  (the  best  found  in  aU  the  Pacific 
States)  the  time  required  is  from  75  to  80  days.     The  black 
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wattle  coutaius  from  30  to  32  per  cent,  of  tannic  acid,  and 
the  following  table  of  percentages  will  show  its  relative 
value  : — 

Per  Cent. 

Bhick  wattle 30—32 

Broad-leaf  wattle 20--28 

Santa  Cruz  oak IG— 18 

Siskey  or  mountain  oak l-l — 16 

Sacramento  Valley  oak 10—12 

The  broad-leafed  wattle  (Acacia  pycanthea')  is  a  larger 
and  handsomer  tree  than  the  black  wattle,  and  can  withstand 
more  frost,  but  yields  rather  less  tannic  acid. — C.  G.  C. 


XV.-AamCULTUEE.  MANUKES,  Etc. 

Oil  the  Solubility  of  Thomas  Phosphates  poor  in  Phos- 
phoric Acid.  E.  Jensch.  Zeits.  f.  angew.  Chem.  1889, 
299—304. 

The  author  maintains  that  poor  basic  slags,  containing  from 
15  to  16  per  cent,  of  phosphoric  acid,  are  valuable  manures 
in  opposition  to  views  expressed  by  Holdefleiss  (Landwirth, 
1889,  107),  and  by  Stutzer-Bonn  in  au  essay  in  the  Zeits. 
d.  1.  V.  fiir  Rheinpreussen  (Laudmrthsch.  Post,  1889, 
No.  9). 

The  author  in  the  first  place  takes  the  solnbility,  of  the 
phosphoric  acid  contained  in  the  slags,  in  citric  acid  as  a 
measure  of  their  value  as  manures,  and  shows  that  the 
phosphoric  acid  in  poor  slags  is  as  soluble  in  this  medium 
as  that  contained  in  rich  slags,  and  concludes  that  the 
phosphoric  acid  in  both  kinds  of  slags  is  combiued  as 
calcium  tetraphosphate,  and  not  as  tribasic  phosphate, 
which  is  difficultly  soluble  in  citric  acid.  At  the  same  time 
he  has  made  comparative  experiments  in  various  slags  with 
regard  to  the  solubility  of  their  phosphoric  acid  in  tartaric 
acid,  acetic  acid  and  oxalic  acid,  and  in  neutral  ammonium 
citrate ;  he  has  also  tested  the  solubility  of  the  calcium 
silicate  in  the  same  solvents.  The  experiments  were  made 
upon  slags  from  various  works   and  of  different  ages,  and. 


for  the  sake  of  comparison,  the  solubility  of  Podolian 
phosphorite  and  of  Somme  phosphates  was  determined. 
One  grm.  of  each  sample  was  treated  for  about  12  hours  at 
50^ — 70°  C.  with  1.50  cc.  of  the  solvent  (strength  1:20); 
100  cc.  of  water  were  then  added,  the  whole  boiled,  the 
undissolved  .residue  then  filtered  off,  heated  to  redness  and 
the  phosphoric  acid  in  it  estimated  in  the  usual  way.  A 
complete  analj-sis  of  this  residue  in  each  case  was  also  made. 
From  the  differences  between  the  original  analyses  of  the 
slags  and  the  analyses  of  the  residues  the  quantity  of  each 
constituent  dissolved  by  the  acid  was  calculated. 
The  following  samples  were  operated  on : — 


A. — Thomas  Slags. 
a.  Ground  Slags. 

1.  Stahlwerk  Friedenshiitte,  Morgen- 

roth,  Upper  Silesia 1885 

2.  Do 1887 

3.  Do 1889 

4.  Do 1889 

6.  KoniKshiitte 1886 

6.  Witkowitz-Maliren 1886 

7.  Sample  sent  by  a  farmer 1888 

8.  Teplitz jgg^  f  Sample  taken 

<-rrom  waggons. 
/-  Sample  from 

9.  Uheinland   , 1888  ]  boat- load  sent 

^   to  Breslau. 

10.  England  1889 1  Obtained  direct 

11.  Scotland   1889  •'     from  works. 

b.  Crushed  Raw  Slag-Crystal. 

^l-  ]  Friedenslmtte 1888  f  ^lue  "eejiles. 

13.  ■>  C  Brown  plates. 

U.  Kladno-BWunen 1887  -f  ^'^''S''  'f "'" 

^     crystals. 

B. — Mineral  Phosphates. 

16.  Derashnia-Podolia 1886 

16.  Sommo  district 1888 


Table  I. — Analyses  of  Slags,  &c. 


Thomas  Slags. 


Ground  Slags. 


3. 


10. 


11. 


Crystals. 


11. 


Mineral 
Phosphates. 


15. 


16. 


PA 

CaO 

MgO 

FeO 

Fe^Oj 

AlA 

MnO 

S 

SO3 

SiOj 

CO2 

Organic  matter 


18-21 

54-17 
3-88 

■18-04 

2-20 
3-65 
0-40 
0-18 
4-41 


19-64 

56-03 

3-11 

11-71 

1-70 
3 --20 
0-32 


98-71 


18-03 

49-16 

2-46 

13-70 

2-25 
4"  22 

? 
0-28 
10-04 


16-26 

48-83 

3-52 

12-10 

3-49 
0-73 

0-44 
14-15 


13-23 

40-Of 

1-10 

•20-66 

1-11 
0-96 
0-44 
0-10 

22-41 


99-32 


16-86 
49-45 
1-26 
9-88 
6-96 
2-17 
2-93 
0-61 
0-10 
10-08 


12-41 
89-71 
0-34 
19-02 

2-88 
3-81 
0-02 
0-61 
20-77 


20-32 

48-07 

0-25 

15-76 

3-76 
3-44 
0-34 
0-61 
6-94 


16-28 
42  ••25 
0-44 
17-87 


0-46 
19-49 


99-39 


100-83 


14-83 
44^02 
4^17 

!- 26-06 

0-52 
0-11 


15-18 
48-63 
3-21 

>18-S9 

3-68 
0-44 

9-39 


36-40 
60-10 


0-68 


0-11 


0-01 
2-24 


24-81 
62-62 


0-10 


0-13 
0-64 


99-54 


100-34 


27-10 
60-81 
0-96 
6-25 
1-03 
0-62 
0-44 


38-20 
48-67 


|l-72 


2-18 
4-33 
6-67 


100-79 


99-77 


35-29 
50-22 
3-20 

2-46 


3-61 
2-97 
1-40 


99-15 


Table  I.  gives  the  analyses  of  these  samples,  and  Table  II. 
the  percentage  of  P2O5  dissolved  by  the  organic  acids. 

From  these  tables  it  is  seen  that  the  solubility  of  the 
phosphoric  acid  contained  in  poor  phosphates  is  practically 
the  same  as   in  rich  ;  in  the  richer  slags  which  are   used 


without  hesitation  in  agriculture  the  amount  of  insoluble 
P0O5  varies  from  0-02 — 0- 13  per  cent.,  while  in  the  poorer 
slags  it  amounts  to  no  more  than  from  0*04 — 0- 14  per  cent. 
The  solubility  in  oxalic  acid  shows  a  similar  correspondence, 
viz.,  in  rich  slags  the  PnOs  in  the  residue  is  from  0-09 — 0-26 
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Table  II. — IVOj  solvule  in  Organic  Acids. 


1. 


2. 


10. 


12. 


13. 


14. 


16. 


16. 


Total  P|Os  in  sample 

a.  Sol.  in  citric  acid 

b.  .,      tartaric  acid 

f.       „      aoptic  acid 

J,       „      oxalic  ucid 

e.       „     uoulral  IlmmH^itmto. 

fa.  ... 


b. 


PercontaKo  of  total  PaOj^ 
remaining  in  residue  . . ' 


rf. 

Ir. 


18-21 

18-08 

S-96 

5-83 

18-11 

3-78 

0-71 

78-25 

70-73 

0-55 

79-2* 


lt-64 
19-60 

4-27 
fl-21 

19 -S2 
S-2t 
0-20 

78-26 

68-SS 
0-61 

83-63 


18-03116-26 

17-98  16-24 

3-91 '   3-84 

4-11 '   4-37 

I 
17-9J  16-05 

409     3-66 


0-27 
77-76 
77-20 

0-50 
77-31 


0-12 
76-38 
73-12 

1-28 
77-48 


2-4«,   3-1 


-06  10-70 
01 


J 


4' 
0- 
78- 
41    76- 


18-41 

12-33 

3-02 

8-10 

12-23 

2-97 

0-78 

75-66 

75-02 

1-45 

76-07 


20-32 

20-30 

6-41 

8-12 

20-06 

3-14 

0-10 

68-99 

60-04 

1-28 

84-56 


16-28 

16-22 

2-87 

3-07 

16-20 

2-90 

0-31 

82-37 

81-14 

0-49 

81-57 


14-83  15-18 
14-80 '16-M 


2-45 
2-06 

11-73 
2-05 
0-20 

83-48 

80-10 
0-68 

82-13 


2-23 
2-64 

15-06 
S-02 
0-02 

85-19 

82 --JO 
0-09 

80-10 


36-40 

36-39 

6-49 

18-80 
36-37 
10-72 

003 
82-17 
48-35 

0-08 
64-07 


24-81 
24-77 

5-06 
17-32 
24-80 
16-24 

0-18 
79-60 
30-19 

o-oi 

31-54 


27-10 

27-08 

6-97 

9-17 

27 -OS 

6-83 

0-07 

77-97 

60-10 

0-25 

78-49 


38-20 
0-16 
0-02 

Trace 

99-58 
99-95 


35-29 
0-22 
0-03 

Trace 


99-38 
99-92 


per  cent.,  and  in  the  poorer  sla^s  from  0*08 — 0-21  per  cent. 
In  the  case  of  tlic  slag  crystals  the  results  are  even  more 
satisfactory.  The  solvent  action  of  the  other  orpanic  com- 
pounds experimented  with  is  less  complete,  hut  here  also  a 
nearly  equal  relative  soluhility  is  shown  hy  the  different 
phosphates.  Taking  the  solubility  of  their  phosphates  in 
citric  ai'id  as  a  fraugc  of  the  value  of  slags  as  manures,  it 
is  at  least  clear  that  the  poorer  slags,  without  exception,  are 
usable,  and  the  objection  to  their  use  is  probably  to  be 
ascribed  to  a  prejudice  which  ex|)ericiiee  will  remove. 

The  author  points  out  that  the  calcium  silicates  in  basic 
slags  arc  ea.sily  soluble  in  organic  acids,  thus  differing  from 
mineral  phosphates,  and  he  holds  that  the  composition  of 
the  silicates  in  basic  slags  may  be  taken  as  a  measure  of  their 
applicability  as  manures.  The  more  basic  the  silicates  the 
more  soluble  phosphoric  acid  is  found — or,  the  more  silicon 
there  is  in  the  silicates,  the  more  phosphoric  acid  is  found 
insoluble  in  organic  acids.  He  considers  the  presence  of 
a  large  excess  of  free  lime  of  but  little  importance  as 
affecting  the  solubility  of  the  phosphates.  Magnesia  must 
be  taken  into  account  in  appraising  Thomas  phosphates,  as 
magnesium  tetraphosphate  is  more  soluble  in  organic  acids 
than  the  corresponding  calcium  salt. 

A  table  is  also  given  showing  .approximately  the  compo- 
sition of  calcium  silicates  contained  in  the  various  samples 
mentioned  above,  and  another  table  showing  the  ratio  of  the 
phosphoric  acid  (P0O5)  to  the  lime  in  the  silicates. 

— H.  S.  P. 


Effect  of  Phosphatic  and y itrogeiious Manuring  onSitgar- 
lieet.  F.  G.  Budweiss.  Wiener,  landw.  I'resse,  38,  1888, 
665—666. 

Kksults  obtained  from  numerous  experiments  with  sugar- 
beet,  show  that  "full"  dressings  of  Chili  saltpetre  or 
phosphatic   manure  give  rise  to  increased  yields,  whereas 


"  very  heavy  "  manuring  gives  rise,  in  the  case  of  phosphates, 
to  no  noteworthy  improvement  over  the  "  full "  dressing, 
and  with  nitrates  to  even  detrimental  results,  so  that  the 
results  are  then  lower  than  those  yielded  by  the  unmanured 
crop.  The  tables  in  the  paper  also  illustrate  the  effect  of 
manuring  on  the  various  portions  of  the  plant,  phosphates 
develop  the  roots,  nitrate  the  leaves  ;  hence  where  the 
former  prevail  the  hulk  of  the  root  reaches  as  high  as 
60  per  cent,  of  the  whole  plant,  whereas  when  nitrate  is  in 
the  ascendancj-  the  root  forms  only  4,'j  to  ,50  per  cent,  of  the 
whole  weight  of  the  jilant.  A  plant  with  60  per  cent,  of 
root,  6  per  cent,  of  head,  and  34  per  cent,  of  leaf,  is  regarded 
by  the  author  as  a  normal  plant. — D.  A.  L. 


Manurial  Experiments  in  the  Field  and  in  Pots. 

P.  Budrin.     Bied.  Centr.  18,  375—379. 

The  author  has  conducted  numerous  experiments  in  small 

and  large  plots  in  the  field,  also  in   pots  as  employed  by 

Wagner  of  Darmstadt. 

The  small  plot  experiments  were  made  for  the  purpose  of 
comparing  the  action  of  Chili  saltpetre  and  ammonium  sul- 
phate. The  soil  was  a  diluvial  loam  poor  in  humus  and 
contained  0  0503— 0-0849  per  cent,  of  N,  0-0304— 0-0607  of 
PnOj,  0-18  of  CaO  ;  the  beds  were  45-5  sipiare  metres  in 
extent  and  161  in  number.  The  manuring  per  hectare  was 
150  to  180  kilos,  of  Chili  saltpetre,  120 — 180  kilos,  of 
ammonium  sulphate,  180—440  kilos,  of  phosphate  or  potash 
manures.  The  plauts  giown  were  potatoes,  winter  rye,  winter 
wheat,  barley,  oats,  field-beans,  flax,  and  sugar-beet  in 
triplicate  or  on  more  than  three  beds,  whilst  single  beds  of 
summer  wheat,  summer  rye,  winter  and  summer  rape,  carrots, 
and  clover  were  also  grown.  The  following  table  contains 
the  mean  results  obtained  from  the  more  reliable  experiments 
with  grain,  potatoes,  and  beans,  the  mean  yield  of  tho 
unmanured  beds  being  taken  at  100: — 


Chili 

Snltpotrc. 

— 

Alone. 

With  PjO 

and  K»0. 

And  PjOj. 

And  KjO. 

Nitrate  N. 

Straw. 

Corn. 

Straw. 

Cora. 

Straw. 

Corn. 

Straw. 

Com. 

Winter  cereals . . . 
Summer  cereals.. 
Pield  beans 

;; 

•• 

131-1 

•Mi 
119-7 

128-9 
127-5 
119-0 

1-28-8 
130-9 
112-4 

123-3 

:24-9 

112-0 

115-4 

126-3 
104-2 

Ul-1 
122-2 
110-1 

1-25-3 
131-2 
112-0 

120-9 
125-5 
113-6 

— 

starch. 

Tubers. 

Starch. 

Tubers. 

■ 

Starch. 

Tubers. 

Starch. 

Tubers. 

Starch. 

Tubers. 

Potatoes 

Per  Cent.' 

18-2    1      121-G 

Percent. 

18-0 

121-2 

Per  Cent. 
19-5 

120-7 

Per  Cent. 
17-5 

IOC -3 

Per  Cent. 
18-4 

117-4 
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Ammonium  Sulphate. 

Mean  Result  with 

Alone. 

With  PjOj 

and  K2O. 

And  P2O5. 

And  K2O. 

Ainmoniacal  N. 

Straw. 

Com. 

Straw. 

Corn. 

Straw. 

Corn. 

Straw. 

Corn. 

Winter  cereals  . . . 
Summer  cereals. . 
Field  beans 

•• 

" 

m-9 

144-2 

128 -5 

131-4 
142-5 
1-26-3 

125-1 
137-6 
106-9 

117-5 
138-7 
108-7 

121-4 
133-0 
103-9 

116-8 
130-5 
104-6 

125-0 
137-3 
113-1 

120-1 
137-0 
113-2 

Starch. 

Tubers. 

Starch. 

Tubers. 

Starch. 

Tubers. 

Starch. 

Tubers. 

Starch. 

Tubers. 

Potatoes 

Per  Cent. 
18-0 

130-1 

Per  Cent. 
17-9 

I.'ir2 

Per  Cent. 

18-7 

127-1 

Per  Cent. 
17-9 

118-1 

Per  Cent. 
18-2 

125-1 

The  results  with  the  grain  crops  and  nitrate  and  ammonium 
sulphate  alone  were  not  siifficieutly  numerous  to  be  included 
in  the  above  table,  whilst  corresponding  experiments  with 
beans  were  not  conducted.  By  the  application  of  .Chili 
saltpetre  and  ammonium  sulphate  the  following  increments 
were  obtained  per  kilo,  of  nitrogen.  With  grain  crops  the 
saltpetre  is  found  better,  with  potatoes  the  ammonium 
sulphate.      


Crop  Increments  Obtained. 

Crop  Plant. 

With  Chili 
Saltpetre. 

With  Ammonium 
Sulphate. 

Straw. 

Cojtn. 

Straw. 

Corn. 

55 
41 
45 
81 

Kilos. 
10-2 

8-6 

11-2 

27-0 

1    Kilos. 
47-7       '         8-2 

35-7               7-8 

Barley 

41-5 

y-H 

Oats 

74-0 

24-0 

Potatoes 

Tubers. 
113 

Tubers. 
149 

The  manures  were  sown  immediately  before  the  plant*. 
Taking  the  increase  produced  b_y  one  part  of  saltpetre 
nitrogen  as  100,  the  mean  increase  obtained  with  ammo- 
niaeal  nitrogen  in  a  great  manj-  experiments  would  be  for 
cereals:  —  Total  crop,  89-0;  corn,  89-3;  for  potatoes:  — 
129-5. 

The  field  experiments  on  the  large  scale  were  made  on  a 
low-lying,  alluvial  soil,  poor  in  humus,  subject  to  flooding 
by  the  Vistula  and  verv  fertile.  The  soil  contained  per 
cent.  0-1106  of  N,  0-0844  of  1^0^,  0-6  of  CaO,  and  was 
cultivated  in  a  four-course  Xorfolk  rotation  (winter  wheat, 
roots,  barley,  and  clover  or  vetches).  The  lield  was  divided 
into  four  plots ;  one  always  received  complete  artificial 
mamue ;  another,  nitrogen  and  phosphoric  acid  ;  the  third, 
phosphoric  acid  and  potash;  the  fourth,  nitrogen  and 
potash.  The  following  results  have  been  obtained  so  far. 
Phosphoric  acid  produced  a  moderately  good  result  with 
roots  and  cereals  ;  nitrogen  exerted  a  feeble  or  even  injurious 
action  (excessive  development  of  straw  to  the  detriment 
of  the  corn)  on  wheat  and  barley,  and  a  moderately  beneficial 
effect  on  root  crops,  as  the  following  numbers  (per  hectare) 
show : — 


Manuring. 

Sugar- 

KgO,  PjOi  and  N. 

P2O5  and  N. 

Beet. 

Double 
Centners. 

Sugar. 

DouVile 
Centners. 

Sugar. 

1885 
1886 

373-5 
304-2 

Percent. 
14-40 

15-50 

432-5 
261-9 

Per  Cent. 
16-7 

16-0 

{continued.) 


Manuring. 

Sugar- 
Beet. 

P2O5  and  K2O.            1             K2O  and  N. 

Double 
Centners. 

a„™.              Double 
^°S"-           Centners. 

Sugar. 

1885 
1886 

830-3 
2SS-8 

Per  Cent. 
15-1 

17-2 

387-0 
240-6 

Per  Cent. 
15-2 

17-2 

In  the  wet  year  1885,  one  kilo,  of  nitrogen  produced  an 
increase  of  23-2  kilos,  of  sugar-beet,  whereas  in  dry  1886, 
the  increase  was  307  kilos. 

The  author's  pot  experiments  were  made  with  millet, 
summer  wheat,  flax,  and  oats ;  the  loams  above  described 
with  or  without  sand ;  also  pure  sand  were  employed  as 
soils.  The  manuring  exerted  only  a  very  slight  action  on 
the  pots  filled  with  loam,  either  alone  or  mixed  mth  sand, 
therefore  the  author  only  communicates  the  results  obtained 
with  oats  in  pure  sand.  The  pots  were  32  centimetres  high 
by  24  in  diameter.  The  manuring  and  results  are  shown  in 
the  following  table.  In  the  original  the  mean  length  of  the 
plants,  the  number  of  seeds  per  vessel,  and  a  numerical 
comparison  between  the  uumanured  and  other  pots  are  also 
given : — 


(continued.) 


Manuring. 

Total  Yield. 

Com. 

Unmanured 

Grms, 
14-29 

Grms. 
4-71 

Eight  grms.  of  lupin-flour 

45-16 

21  ■  3'^ 

Two  grnis.  of  Chili  saltpetre 

47-55 

19-86 

Two  gi-ms.  of  ammonium  sulphate  . . . 

42-35 

20-20 

Chili   saltpetre  +  superphosphate  + 
kainite 

56-76 

22-30 

Unmanured 

13-93 

5-83 

Sixteen  grms.  of  lupin-flour 

5-70 

1-38 

Ammonium  sulphate  and  kainite 

61-85 

24-64 

Chih  saltpetre  +  superphosphate 

62-23 

20-29 

Amm.-sxilphate  +  superphosphate  . . . 

24-43 

9-98 

Leaving  out  the  last  experiment,  which  was  injured  by  a 
fall,  and  the  b;id  result  obtained  with  IG  grms.  of  lupin- 
meal,  a  kilo,  of  nitrogen  yielded  the  following  increased 
yields  of  oats  in  kilos. : — (For  Table,  see  next  page.) 

The  results  with  lupin-flour  are  important,  inasmuch  as 
in  Russian  Poland  nitrogen  in  that  form  costs  half  as  much 
as  nitrogen  as  Chili  saltpetre.  The  injurious  action  of  the 
large  quantity  of  lupin-flour  noted  in  the  above  table  is 
also  observed  with  many  other  plants,  wheat,  r3e,  buck- 
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Nitrogen  as 

Manurins. 

Saltpetre. 

Amnion. 
Sulph. 

Lupin-Flour. 

Total 
Crop. 

Corn. 

Total 
Crop. 

Corn. 

Total 
Crop. 

Corn. 

Tho  nitrofronoiis  manure 
alouo 

AInnic  with    phosplmtio 
mniitire 

Coniplt'to  artifloial   ma- 
nuro 

104-5 
1222 
ISSS 

46-6 
4C-9 
53-2 

70-6 
110-3 

S7-S 
4S-4 

09-0 

35-0 

wheat,  flux,  Sec.  But  it  is  only  observed  when  the  lupln- 
flotir  is  soweii  on  perlVetly  barren  soil  anil  ininucliately 
before  the  plant.  For  instance,  oat  plants  sowetl  in  the 
pots  after  the  completion  of  the  above  experiment  did  not 
suffer,  nor  <li(l  summer  wheat  and  millet  which  received  a 
heavy  dressinj;  of  lupin-Hour  immediately  before  sowing, 
but  on  a  loamy  soil.  Ijupin  seed  or  flour  would  hence  be 
perfectly  hannless  on  ordinary  eultivatc<l  soil,  especially  if 
sowed  betimes. — U.  A.  h. 


Comparative  Manunal  E.rpcrimcnis  with  Rye.     G.  Thorns. 

Hied.  Centr.  18,  -120 — 121. 
Skvex  experimental  cultivations  were  made,  manurini; 
with  phosphates  as  well  as  stable  manure  ;  live  showed  a 
protit  and  only  two  a  loss.  .Superphosphate  was  used  in 
six  of  the  experiments  and  Thomas  sl:i,i^-i)0\vdcr  for  the 
seventh.  In  seven  other  experiments  the  manuriii};  con- 
sisteil  of  stable  manure,  superphosphate,  and  kainite,  with 
the  resiJt  that  oidy  two  yielded  a  protit,  whilst  five  registered 
u  loss.  These  results  indicate  that  for  rye  manured  with 
stable  manure,  the  judicious  application  of  supcrphos])hate 
will  yield  a  profit;  whereas  the  employment  of  kainite 
should  not  be  indulged  in  extensively  until  the  uecessitj-  fur 
it  has  been  proved  by  experiment. — D.  A.  L. 


Peat-Litter  Manure.  C.  Giannetti.  Le  Stazioni  Speriment. 
Aprar.  Ital.  1889, 16,  1—12.  J.  H.  Vogel.  J.  f.  Landw. 
1888,  36,  455—473. 

GiANNKTTi  obtained  the  followini;  results  with  a  peat  from 
I'errara,  which  was  in  an  almost  pulverulent  condition  and 
sufficiently  dry,  althoufih  it  contained  24-55  per  cent,  of 
moisture.  The  peat  was  used  for  12  days  as  litter  for  a 
cow  ;  it  was  then  examined  : — In  the  first  experiment,  after 
three  days,  when  fermentation  had  already  commenceil ; 
in  the  second  experiment,  after  21  days  vigorous  fermen- 
tation ;  and  in  the  third  experiment,  after  being  mixed  with 
drainage.  200  kilos  of  ])eat  made  1,300  kilos,  of  peat-litter 
manure  and  then  deodorised  150  kilos,  of  drainage.  The 
following  analytical  data  are  given,  the  numbers  being 
per  1,00U  : — 


Moisture 

In  the  Dry  Material. 

at  120°. 

Organic       „ 
Matter.        '^- 

1 

KjO. 

P.0,. 

Original  peat 

I'eat  manure,  I 

,.       II 

„     in 

2M-5 
C41-2 
039-6 
672-B 

821-8 
773-7 
703 -« 
861-9 

29-97 
53-53 
58-40 
37-72 

0-75 
9-28 
9-44 
7-27 

5-21 

0-45 

7-38 

10-43 

The  dampest  Sample  lost  0-7  per  cent,  of  its  weight  of 
ammonia  by  drying  at  100'.     As  the  peat-litter  is  evidently 
a  good  absorbent  and  produces  a  good  manure,  it  is,  more- 
over, more  economical  than  straw,  and  costs   a  third  the 
■  price,  therefore  the  author  recommends  its  use  strongly. 


Vogel's  experiments  were  made  with  peat  and  human 
urine.  The  value  of  the  maiiuio  is  indicated  by  tho  following 
numbers : — 


Original  Peat.     The  Manure, 


Dry  matter 

Total  nitrogc!! 

(Amnioniucul  nitrogen  .. 

Ash  

Total  j)hosplioric  acid 

(Soluble  phosphoric  acid 


78-29 
0-78 
0-08 
1-90 
0-07 

Trace 


15-63 

0-03 
0--2'.l) 
1-4S 
0-15 
0-17) 


Tivo  lots,  each  10  kilos.,  of  the  moist  peat  manure,  were 
jilacedin  casks,  one  intimately  mixed  with  100  grms.  of  lime, 
the  other  without  lime.  .Vfter  four  months  the  latter  had  lost 
33 -  72  per  cent,  of  nitrogen,  the  former  3 1  ■  GG  per  cent.,  and 
in  neither  was  any  nitric  acid  detected;  but  the  proportion 
of  organic  nitrogen  had  increased  from  34-70  per  cent,  to 
40-04  in  tho  lot  with  the  lime,  and  to42-36  in  the  other  lot ; 
which  increase  is  attriliuteil  to  retrogression  of  aramoniaeal 
nitrogen.  In  two  experiments,  2  kilos,  of  peat  were 
saturated  daily  for  11  days,  with  16  kilos,  of  sheep  urine, 
in  one  case  being  mixed  with  1  kilo,  of  the  mixture,  in 
the  second  case  with  2 -G  kilos. ;  whilst  in  a  third  experi- 
ment, 1  kilo,  of  peat  was  treated  on  three  different  days 
with  sheep  urine,  and  mixed  with  1-5  kilos,  of  the  mixture, 
of  which  finally  another  f  kilo,  was  added,  and  the  whole 
spread  over  a  surface  of  0-45  square  metre,  where  it 
remained  for  10  days.  Lots  1  and  2  were  left  14  days  in  a 
trough  ;  all  three  were  then  examined,  with  the  following 
result : — 


Weight  of  Peat  Manure. 

Nitrogen  added  as  Urino. 

Theory. 

Found. 

Lost. 

Total.   '  Found. 

1 

Lost  in 
thc^  Air. 

Ist  lot 

2nd  lot 
3rd  lot 

19-00 
20-60 
14-32 

16-87 
19-20 
13-13 

2-13 

1-40 
1-19 

126-84 
120-36 
86-44 

123-11 
116-14 
79-14 

2-33 
3-51 
8-45 

These  results  are  regarded  as  excellent,  and  .show  the 
utility  of  using  such  a  mixture  for  preventing  dissipation  of 
nitrogen  from  such  manures. — D.  A.  L. 


The  Chemical  Composition  of  tlie  Acpieovs  Solutions  drawn 
to  the  Snrjace  Layers  of  Field  .Soils  hy  Capilldriti/. 
L.  So.stegni.  Stazioni  Speriment.  Agrar.  Ital.  16,  1889, 
48—49. 

Sou,  was  placed  in  two  zinc  cylinders  in  the  same  position 
as  it  previously  held  in  the  ground  ;  the  lower  part  of  tho 
cylinders  stood  in  distilled  water,  whilst  packets  of  filter 
paper,  perfectly  free  from  mineral  matter,  were  placed  on  the 
top.  The  packets  were  changed  every  24  or  48  hours,  when 
the  absorption  became  very  small.  As  soon  as  the  water 
had  reached  the  surface  of  the  soil  in  the  cjlinders  tho 
water  supply  was  removed  from  beneath  them.  The  papers 
were  ultimately  washed  and  the  solutions  aualj-sed.  The 
mineral  matter  in  the  solutions  varied  between  1-34  and 
3-97  per  cent.,  the  (piantity  brought  to  one  square  metre  of 
surface  in  24  hours  being  between  1-88  to  3-50  grms. 
Carbonates,  sulphates,  chlorine  compounds,  and  nitrates  are 
present  in  the  order  given. — 1).  A.  L. 


Loss  of  Nitrogen  duriny  Nitrijieation,  and  the  Gain  of 
Nitrogen  in  Soils  destitute  of  Veyetation.  B.  Taeke. 
Landw.  Jahrbiicher,  1889, 18,  439—462. 

It   is   pointed   out   that   results    obtained   in  all   previous 
experiments,  showing  loss  of  nitrogen  during  nitrification. 
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are  open  to  the  obiection  that  the  substance  undergoing 
nitritication  has  never  been  exposed  to  an  uninterrupted 
access  of  air,  and  consequentlj'  the  loss  of  nitrogen  might  be 
attributed  to  reduction  of  the  nitrates  already  formed.  The 
author  has,  therefore,  made  two  series  of  experiments  to  in- 
vestigate this  point.  In  one  series,  the  gases  evolved  during 
nitrification  were  examined,  in  the  other  series  the  quantitj' 
of  nitrogen  in  the  material  employed  was  determined  both 
before  and  after  the  experiments.  The  former  series  yielded 
no  definite  results,  but  the  results  of  the  latter  are  as  given 
below,  and  were  obtained  in  the  following  manner  : — Garden 
or  lupin  soil  was  allowed  to  nitrify  in  the  presence  of  an 
abundant  supply  of  air,  the  latter  being  first  purified  from 
nitrogenous  compounds  by  passing  through  sulphuric  acid 
and  potash,  the  air,  after  contact  with  the  nitrifying  substance, 
passed  through  sulphuric  acid,  to  stop  any  ammonia,  and 
then  into  the  external  air,  as  any  other  gaseous  form  of 
nitrogen  would  be  considered  as  lost.  The  current  of  air 
was  sustained  by  a  pump.  The  soils  were  kept  moist  by  a 
special  arrangement ;  in  some  cases  they  were  impregnated 
with  ammonium  chloride.  The  estimations  of  nitrogen  were 
made  in  the  following  manner : — Firstly,  to  avoid  errors  due 


to  sampling  a  quantity  of  soil,  100  or  200  grms.  was  taken, 
and  divided  into  halves,  one  half  being  used  for  the  experi- 
ment, the  other  being  reserved  for  the  analyses,  which  were 
made  as  soon  as  possible.  It  was  found  that  the  small 
amount  of  nitric  acid — the  maximum  was  0'003  per  cent. — 
present  in  the  original  soil  did  not  interfere  with  the  estimation 
by  Kjeldahl's  method,  and  was  of  itself  unimportant,  as  the 
amount  produced  during  the  experiments  was  considerably 
greater.  The  soil  was,  therefore,  digested  to  whiteness  with 
mixed  sulphuric  and  phosphoric  acids,  oxidised  with  per- 
manganate, diluted,  and  part  of  the  filtrate  and  washings 
used  for  estimating  the  ammonia,  which  was  collected  in 
standard  sulphuric  acid,  and  titrated  back  with  baryta  water, 
using  litmus  as  indicator.  After  an  experiment,  the  soil  was 
extracted  with  water,  and  the  nitrogen  left  in  the  residue 
estimated  in  the  above  manner.  For  total  soluble  nitrogen, 
part  of  the  solution  was  reduced  by  Kreusler's  method,  and 
then  treiited  by  Kjeldahl's  method ;  for  the  nitric  acid, 
another  portion  of  the  solution  was  evaporated  to  dryness 
with  milk  of  lime,  the  residue  dissolved  in  water,  and  the 
nitric  acid  reduced  to  and  estimated  as  ammonia.  The 
results  are  as  follows : — 


No. 

of 

Experiment. 

Days 

Duration. 

Materia!  Employed. 

Total 

Nitrogen 

at 

Commencement. 

Nitrogen 

added  as 

Ammonium 

CLloride. 

To,al 

Nitrogen 

after 

Experiment. 

Per  Cent. 

Total  Nitrogen 

present  aa 

Nitric 
Nitrogen. 

Gain  or  Loss 

of  Nitrogen 

in  Percentages 

of  Total 

Nitrogen. 

1 

32 

50  grms.  garden  soil 

0.2673 

0-1819 

0-2719 

9-24 

+    1-72 

2 

81 

„    

0-2673 

0-1819 

0-29*2 

11-41 

+  10-06 

S 

77 

,,           „       , 

0-2219 

0-1212 

0-2309 

33-53 

+     4-06 

4 

70 

„           „       

0-2219 

0-1212 

0-2310 

■27-40 

+     4-10 

5 

77 

„            ,,       

0-2219 

0-1212 

0-2263 

49-09 

+     3-43 

6 

132 

100  grms.     ,, 

0-2405 

0-1212 

0-2162 

36-51 

-  10-10 

7 

132 

„            „       „    

0-2371 

0-1212 

0-2186 

33-87 

-     7-80 

8 

120 

„ 

0-1162 

o-io:s 

6-54 

-     7-40 

9 

120 

lupm      „    

0-0909 

0-08M1 

6-49 

-     6-05 

10 

132 

„       p:ardeu  

0-1249 

O-llSo 

4-96 

-     5-12 

11 

132 

„       lupin      

0-0911 

0-0826 

6-81 

-     9-33 

12 

67 

„       garden  , 

0-1239 

0-1340 

6-38 

+     8-23 

13 

67 

„        lupin      , 

0-0915 

0-0846 

10-93 

-     7-54 

In  some  cases,  the  loss  or  gain  scarcely  exceeded  error  of 
experiment,  but  in  others  the  numbers  obtained  were  far 
beyond  this.  In  no  case  could  nitrous  acid  be  detected  in 
the  soils,  a  result  ascribed  by  the  author  to  a  perfect  aeration 
of  the  soil.  The  author  explains  his  results  on  the  assump- 
tion that  two  opposing  operations  were  at  work  in  these  soils : 
the  one,  loss  of  nitrogen  by  nitrification,  the  other,  acquisition 
of  nitrogen,  in  the  manner  suggested  by  Berthelot.  In 
support  of  this,  he  points  out  that  the  conditions  of  moisture 
(20  per  cent.)  in  experiments  6  to  1 1  were  such  as,  according 
to  Deherain,  are  favourable  for  nitrification ;  but,  according 
to  Berthelot,  are  deleterious  to  nitrogen-fixing.  It  thus 
appears  that  the  two  operations  go  on  simultaneously,  and 
the  result  obtained  depends  upon  the  conditions  being  favour- 
able to  the  one  or  the  other.  The  author  is  of  opinion  that 
these  results  show,  firstly,  that  nitrification,  even  in  presence 
of  an  abundant  supply  of  air,  is  accomp.anied  by  loss  of 
nitrogen ;  secondly,  that,  as  suggested  by  Berthelot,  soils 
containing  micro-organisms  c.aii  fix  free  nitrogen  from  the 
air.— D.  A.  L. 


Mammal  Experiments  icilh  Different  Phosphates  and 
Chili  Saltpetre  on  Sugar-Beet.  Kuthe.  Konigsberger 
laud.  u.  forstw.  Zeit.  24,  1888,  27. 
The  author  has  conducted  a  series  of  five  experiments  in 
duplicate,  and  gives  a  table  showing  the  mean  results,  from 
which  it  appears  that  increases  in  both  crop  and  percentage 


of  sugar  were  obtained  by  the  use  of  artificial  manure,  Chili 
saltpetre  alone  yielding  the  best  result,  the  same  quantity  of 
Chili  saltpetre,  mixed  with  various  phosphates,  showing  in 
each  case  smaller  increases  ONer  the  unmanured.  The 
author,  however,  has  found  that  Thomas  slag  is  almost  equal 
in  effect  to  half  its  weight  of  superphosphate,  and  that  the 
most  favourable  manure  for  sugar-beet  is  a  mixture  of 
Chili  saltpetre  Thomas  slag  and  superphosphate. — D.  A.  L. 


Top-Dressing  Beets  with    Chili    Saltpetre.     J.  Moravek. 
Oesterr.  landw.  Wochenblatt,  1889,  11 — 12. 

A  SERIES  of  experiments  were  made  on  a  sugar-beet  field  ; 
one  plot  remained  unmanured  ;  on  a  second  plot  phosphates 
and  nitrate  were  sot\ti  broadcast,  the  former  before  the  seed 
and  turned  into  a  depth  of  20  centimetres,  the  latter  imme- 
diately after  the  seed,  and  without  harrowing.  The  third 
plot  received  the  same  quantities  of  the  same  manures,  but 
they  were  mixed  together  and  sown  in  the  rows.  In  the  fourth 
plot  the  phosphate  alone  was  sown  in  the  rows.  In  the  fifth 
experiment  the  same  quantities  of  manure  were  given  as  in 
the  second  and  third,  but  the  nitrate  was  applied  as  a  top- 
dressing.  The  beneficial  residtsobt.ained  followed  the  above 
order  of  the  experiments,  the  result  from  the  fifth  being  the 
best.  In  another  experiment  the  same  quantity  of  super 
phosphate  and  nitrogen  were  applied,  the  latter  in  the  form 
of  ammonium  sulphate,  with  a  result  about  equal  to  that 
obtained  with  the   phosphate    alone   (the   fourth  above). 
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Tables  of  results  arc  given,  but  there  is  no  reference  either 
to  the  ehiimctiT  of  the  soil  or  to  the  nieteorolo<rical  condi- 
tions which  [ireviiikil  (luriiij;  the  exiXTiments. — 1).  A.  L. 


The  Injliience  of  Vypsum  and  Cltiij  in  lUlainiinj  in  Open 
Soil  ^itrot/en,  in  Ahsorhiny  Atmosphetic  iS'itrogen^  and 
in  IVitriJicalinn.  M.  riolmrtl.  Coiiipt.  IJoiul.  109, 
4li — 117. 

OK<iA.\u-  matter  in  a  fiTiiu-nliii';  condition  was  adilud  to  a 
silicioiis  sandy  soil  which  was  kept  almost  dry  for  18  months. 
At  the  cnil  of  that  period  there  was  a  considerable  loss  of 
nitrofien,  ami  the  amount  of  annuonia  and  nitric  acid  remain- 
infr  was  also  very  small.  The  adilition  of  a  little  •gypsum 
reilnced  the  loss  of  nitrofjcn  from  70  parts  per  100  to  58,  and 
when  the  soil  was  at  the  same  time  kejit  moist  a  still  jjreater 
amount  of  the  nitric  acid  was  found  to  he  present.  The 
ammonia  was  retained  as  tliesniphale.  In  any  small  ipianllty 
.sodium  chloride  does  not  seem  to  he  harmful,  lint  in  lar>;cr 
proportion  it  acts  prejudicially.  With  elav  and  coarse  sand 
both  the  nitric  acid  and  the  ammonia  increased  in  amount, 
but  with  tine  sand  there  was  a  diminution  in  the  nitric  acid. 
In  a  mixture  of  clay  and  frypsum  the  loss  of  uitroftcu  wa.s 
inueh  reduced,  and  with  tine  sand  there  was  an  actual  incrcasi^ 
of  nitrofien  as  though  there  had  been  absorption  from  the 
air.  The  loss  of  amnuuiia  and  nitric  acid  had  also  much 
diminished.  (Jypsum  seems  eery  useful  in  dry  lands  poor 
in  calcareous  an<l  clayey  nuitter.  Its  hiph  nitrifying;  ijower 
also  renders  it  very  yahiable  for  le};uminous  crops  especially 
lucerne.  Cereals  also  are  benefited  by  its  use.  The  author 
points  out  that  ajiricultural  experts  have  long  recommended 
that  pypsura  should  he  added  to  phosphatic  manures  to 
cause  them  to  approximate  more  closely  to  the  more  elllcient 
superphosphates. — S.  G.  II. 


Thomas  Slag  Fertiliser.    United  States  Consular  Heports, 
August  1889,  509. 

Pbofessor  Dr.  Wagner,  of  Darmstadt,  has  been  experi- 
menting on  the  best  methods  of  emplojing  Thomas  slag  as 
a  manure.  The  results  obtained  are  as  follows : — The 
plants  experimented  with  were  wheat,  barley,  and  flax, 
and  the  manures  compared  were  superphosphate,  Thomas 
slag  in  various  degrees  of  fineness,  "  unopened "  Peru 
guano,  boiled  boiu'-nu'al,  and  powdered  eoprolites.  It  was 
found  that  in  order  to  obtain  the  effect  which  1  kilo,  of 
phosphoric  acid  in  the  form  of  dissolved  superphosphate 
produced  on  the  first  crop  after  manuring,  2  kilos,  of 
phosphoric  acid  in  the  form  of  slag,  :i  kilos,  in  the  form  of 
guano,  and  10  kilos,  in  the  form  of  bouc-meal  were  required. 
Wagner  therefore  deduces  that  so  far  as  the  first  crop  was 
concerned  the  Thomas  slag  wivs  the  cheapest,  because 
2  kilos,  of  it  cost  only  tO  pfennigs  as  against  54  to  CO 
pfennigs  for  1  kilo,  of  phosphoric  acid  as  dissolved  super- 
phosphate. 

As  regards  after-effect,  in  the  second  year  the  superiority 
or  Thomas  slag  was  still  more  marked.  Wagner  therefore 
recommends  the  use  of  Thomas  slag,  but  insists  that  it 
must  he  derived  from  a  reliable  source,  that  it  should 
contain  at  least  75  per  cent,  of  tine  meal,  and  that  the  pro- 
portiou  of  fine  meal  and  phosphoric  should  be  ascertained 
by  analysis  on  a  sample  of  each  consignment. ^C.  G.  C. 


h 


XVI.-SUGAE,  STAKCH,  GUM,  Etc. 

The  Simulf(tnet>us  JCstinuition  of  Saccharose  and  lia^fjinose 
in  Commercial  Products.  L.  Lindet.  Compt.  Kend.  109, 
115— 117. 

Thk  method  most  commonly  used  for  this  purpose  is  that 
iu  which  the  polarisation  before  and  after  inversion  with 
hydrochloric  acid  is  noted.  The  results  obtained  are  not 
reliable  because  the  rotatory  power  of  inverted  raffinose  varies 
considerably  with  the  time  of  heating  and  amount  of  acid 


employed  in  the  inversion.  The  author  gives  the  following 
method.  The  sugixr  solution  containing  from  10 — 20  grms. 
of  sugar  per  100  cc.  is  heated  in  a  flask  on  the  boiling  water- 
bath.  20  grms.  per  100  cc.  of  zinc  dust  are  next  introduced, 
and  then  20  cc.  of  strong  hydrocldoric  acid,  iirevi(msly 
diluted  with  an  ecjual  bulk  of  water,  arc  gradually  added  to 
every  100  cc.  of  sugar  solution.  Under  these  conditions  the 
acid  is  almost  imnu'diatcly  saturated,  but  has  time  enough 
to  previously  in\'crt  the  sugars.  The  (puintlty  of  acid  nuiy 
be  incrca.scd  to  10  cc,  aiui  the  time  of  heating  prolongeil  to 
an  hour  and  thirty  miimtes  without  affecting  the  restdt. 
Oxide  or  carbonate  of  zinc  may  be  used  instead  of  zinc  ; 
metallic  zinc  is,  however,  to  be  preferred,  because  it  does 
not  saturate  the  acid  so  quickly  as  the  oxide  or  carbonate  ; 
besides  which  the  nascent  hydrogen,  to  a  great  extent 
deeolomisis  the  solution.  The  author  finds  the  rotatory 
power  of  inverted  ralHnose  to  be  +  5;V'  at  20'  C ;  for 
inverted  cane  sugar  the  immber  is  —  20- 1""  at  20'  C. 

The  saccharose  and  ratUuose  are  calculated  by  means  of 
the  following  formula,  where  p  and  p'  represent  the  weights 
of  the  sugar  and  rafliuose  respectively,  p  aiul  p'  the  polarisa- 
tion before  and  after  inversion,  a  and  a',  the  rotatory  power 
of  cane  sugar  (67-:f),  and  of  rafhnose  (lOli'G'),  P  and  $' 
the  rotatory  power  of  invert  sugar  (—  20'  1")  and  of  inverted 
rafliuose  (  +  5:i  )  : — 

V 

P  +  P   =  P 


(   -^- 

\p  +  p' 


a  + 


P  +  P 


P  +  P 
V 


.')  /; 


(- 


P  +  P  P 


+  p      / 


P=P 


.pP'  +  p'"' 


p$  -  p'a- 

By  transposing  the  value  of  p  in  one  of  the  above  equations, 
the  value  of  p',  and  therefore  of  p,  is  obtained. — H.  T.  P. 


Improvements    in    the   Manufacture   of  Starch,    Dextrin, 
Glucose,  Si-c.     Dingl.  Polyt.  J.  272,  522—527. 

An  interesting  paper  was  read  before  the  "  Vereins  der 
Starke-Interesseuten  Dcutschlauds,"  by  Saare,  on  the 
"  Difference  in  tiuality  of  Moist  Starches."  The  chief 
impurities  found  are  fibre,  sand,  and  remains  of  the  pulp 
water.  The  water  varied  from  47 '5  to  52  per  cent.,  the 
average  being  48  "5  per  cent.  The  impurities  ranged  from 
0'  1  to  I'o  per  cent.,  average  0'5  per  cent.  Sand  averaged 
0'22  per  cent.  Fibre  was  found  from  O'Ol  to  0';i  per 
cent.,  average,  0'  15  per  cent.  The  impurities  soluble  in  water 
varied  from  0'08  to  0  2  per  cent,  mean,  0  12  per  cent. 
To  prevent  the  introduction  of  sand  into  the  finished  starch, 
the  portion  which  settles  in  the  washing  tank  next  to  the 
axis  of  the  stirring  apparatus  should  be  removed  and  not 
mixed  with  the  rest  of  the  starch.  Fibre  gets  into  the 
finished  starch  owing  to  imperfect  arrangement  of  the 
sieves.  Pulp  water  remains  in  the  starch  owiug  to  bad 
washing.  Spoilt  and  sound  potatoes  of  the  same  origin 
were  also  examined.  In  the  case  of  spoilt  potatoes  a  con- 
siderable loss  (34 — 40  per  cent.)  takes  place  during  the 
preliminary  washing,  besides  which  a  large  quantity  of 
slime  forms  on  the  sieves,  and  a  dark  pul])  water,  which 
ferments  later  on,  is  obtained.  The  starch  settles  very 
loo.sely,  and  after  draining  contains  67  to  70"  5  per  cent,  of 
water,  whilst  starch  from  sound  potatoes  contains  an 
average  of  48  •  5  per  cent,  water.  The  addition  of  1  grm. 
of  sulphuric  acid  per  litre  of  water  causes  the  starch  to 
separate  somewhat  cleaner.  Calcium  liisul]pbite  has  a 
similar,  but  superior,  effect.  The  fineness  of  the  sieve 
mesh  has  also  some  influence  on  the  purity  of  the  starch 
obtained.  As  regards  the  pulpy  mass  remaining  after  the 
starch  has  been  washed  out.  not  more  than  5  per  cent,  of 
the  starch  remaining  in  it  should  be  removeable  by  washing, 
and  not  more  than  50 — 60  per  cent,  of  the  dry,  completely 
washed  pulp  should  consist  of  chemically  bouml  starch. 

— H.  T.  P. 
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PATENTS. 
Improvements  in  Refining  Sugar  and  Apparatus  therefor. 
A.  Baumgarth,  Luuenburg,  Germany.     Eug.  Pat.  17,339, 
November  28,  1888.     Sd. 

For  the  purification  of  sugar  in  the  centrifugal  machine, 
instead  of  washing  the  crystals  by  means  of  pouring  cold 
water  from  a  can,  or  by  steam  jet  as  is  sometimes  done, 
the  author  uses  a  very  fine  spraj'  of  cold  water  produced 
by  a  jet  apparatus  on  the  injector  principle.  The  agent 
in  producing  the  fine  spray  is  in  this  instance,  however, 
compressed  air  instead  of  steam.  Using  this  jet  at  a  distance 
of  1  metre,  a  centrifugal  loaded  with  150  lb.  of  sugar  can 
he  treated  in  l\  to  2  minutes  with  4  lb.  of  water,  "  whilst 
according  to  the  old  process  it  required  three  times  the 
quantity  of  water,  and  at  least  five  times  as  long  a  period." 
A  drawing  is  given  of  the  jet  apparatus. — A.  J.  K. 


Improvements  in  Bagasse  Furnaces.  W.  Fairweather, 
Glasgow.  From  The  Babcock  and  Wilcox  Company, 
New  York,  U.S.A.    Eng.  Pat.  12,893,  August  6,  1889.    8rf. 

In  combination  with  a  bagasse  furnace  are  used  auxiliary 
furnaces  directly  under  the  boiler  to  be  fired  with  wood  or 
other  dry  fuel,  aud  fitted  like  the  bagasse  furnace  with  side 
tuyeres  and  passages  to  admit  a  forced  cold  or  hot  air  blast. 
They  may  also  be  worked  with  a  natural  draught,  and  may 
be  worked  independently  or  in  connexion  with  the  bagasse 
furnace.  The  waste  heat  from  the  furnace  gases  between 
the  boiler  and  the  chimney  is  used  for  heating  the  air  for 
the  blast.  The  object  of  the  invention  is  to  provide  means 
whereby  steam  may  be  generated  quickly  at  any  time 
■without  depending  upon  the  slower  process  of  firing  the  green 
basasse,  the  combustion  of  the  latter  being  dependent,  in 
part  at  least,  upon  a  hot  forced  draught.  The  particular 
arrangement  of  the  compound  furnace  is  fully  described 
with  reference  to  drawings. — -A.  J.  K. 


XVII.-BEEWINa,  WINES,  SPIRITS.  Etc. 

Syrmian  Vermouth  Wine.      M.  Petrowitsch.      Zeits.  Anal. 
Chem.  28,  455—456. 

This  wine  is  prepared  in  Syrmia  (Slavouia)  by  digesting 
ripe  grapes  with  red  mne.  The  same  grapes  may  be 
employed  2 — 3  times.  Below  are  given  the  analyses  of  a 
sample  of  Vermouth  wine,  and  of  a  sample  of  red  wine 
similar  to  that  employed  iu  its  preparation.  The  results 
are  expressed  in  grammes  per  100  cc. : — 


Specific  gravity  at  16°  C. 

Alcohol   

Extract  

Mineral  matter  

Pree  acid 

^Volatile  aci Js 

(.Fixed  acids 

Tartaric  acid 

Glycerol  

SuRar 

Lime 

Magnesia 

Phosphoric  acid 

Sulphuric  acid  


Vermouth. 


Red  Wine. 


1-0B7 
5-75 
12-40 
0-27 
0-58 
0-10 
0-4G 
0'2832 

10-46 
0-0222 
0-0252 
0-0537 
0-0378 


0-9920 
9-76 
2-4i 
0-22 
0-49 
0-05 
0-42 
0-1704 
0-78 
Present. 
0-0-21O 


Sectification  of  Alcohol.     E.  Sorel.     Compt.  Bend.  108, 
1128—1131,  1204—1207  aud  1317—1320. 

An  attempt  to  explain,  on  mathematical  principles,  the  fact 
that  the  stronger  the  alcohol  delivered  from  the  analyser  of 
a  spirit  still,  the  more  free  it  is  from  impurities  of  higher 
boiling  point  and  the  greater  the  quantity  of  good  quality 
alcohol  obtained  in  the  first  fraction. — J.  M.  H.  M. 


Copper  in    Wine.     Zecchini    and    Ravizza.     Le  Stazioni 
Speriment  Agrar.  Ital.  16,  1889,  73. 

Authors  find  that  where  vines  have  been  treated  with 
copper  preparations,  the  grapes  in  1886  harvest  contained 
0-0055  grm.  of  metallic  copper  per  kilo.,  whilst  the  wine 
contained  traces  to  0-1  milligramme  of  copper  per  litre. 
(See  also  this  Journal,  1889,  406.)— D.  A.  L. 


Hotieij  Fermentation.     Chemist  and  Draggist. 

M.  Gastine,  after  experimenting  mth  hydromel  and  other 
fermented  honey  preparations,  has  come  to  the  conclusion 
that  the  reason  why  fermentation  so  often  fails  is  that 
honey  is  too  pure  to  afford  to  yeast  cells  the  mineral 
substances  necessary  to  their  development.  He  has  found 
that  on  adding  to  honey  solutions  less  than  0-5  per 
cent,  of  a  mixture  composed  of  ammonia,  potash,  and 
calcium  phosphates,  tartrates  and  sulphates,  when  yeast  is 
introduced  under  the  ordinary  conditions,  complete  and 
rapid  fermentation  is  readily  obtained.  The  proportion  of 
the  various  salts  is  not  very  different  from  that  found  in 
ordinary  grape-must,  only  their  quantity,  as  compared  to 
the  total  liquid,  is  a  great  deal  smaller ;  which  explains  at 
the  same  time  why  the  making  of  hydromel  will  succeed  so 
well  iu  old  wine  tuns  and  fail  in  new  vessels. 


The  high  percentage  of  volatile  acids  may  be  ascribed  to 
the  mustard-flour  which  is  added  to  the  grapes. — H.  T.  P. 


XVIII.-CHEMISTEY  OF  FOODS,  SANITAEY 
CHEMISTRY,  AND  DISINFECTANTS. 

(^)— CHEMISTRY  OF  FOOD. 

A    New   Artificial    Coffee.      E.   Frieke.     Zeits.  f.  angew. 
Chem.  1889,  310—311. 

The  sample  examined  by  the  author  differed  from  that 
described  by  J.  Kiinig  (Zeits.  f.  angew.  Chem.  1888,  680) 
in  appearance  and  composition.  In  appearance  it  was  not 
nearly  so  much  like  real  coffee.  An  analysis  gave  the 
following  results  on  the  dried  sample  : — 

Per  Cent. 

Cnide  proteins 17-90 

Fat 2-03 

Ash 2-27 

■Woody  fibre 10-83 

Caffeine 0-94 

Snsar 1-99 

Non-nitrogenous  extract 61-04 

Matter  soluble  iu  water 24-85 

The  microscopical  examination  showed  the  presence  of 
lupin  seeds  and  of  cells  of  the  outer  skin  of  some  kind  of 
grain,  together  with  hairs  probably  derived  from  wheat 
grains.  The  presence  of  caffeine  does  not  suflice  to  make 
this  artificial  coffee  a  substitute  for  coffee,  as  the  value  of 
coffee  is  quite  independent  of  its  contents  of  caffeine,  and  is 
more  particularly  dependent  on  its  aroma.  The  bitter 
principle  in  lupin  seeds  is  kuoivn  to  be  injurious  to  man, 
and  even  if  means  were  t-aken  to|destroy  this  by  fermentation 
or  steaming,  it  could  scarcely  be  done  with  such  certainty  as 
to  render  the  lupin  seeds  safe  for  admixture. — H.  S.  P. 
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PATENTS. 

An  Improved  Method  of  Treating  litee  and  other  Grain 
for  liemoving  the  Outer  Skins  or  Coverings  thereof. 
W.  Sliedlook,  Loudon.  Eiig.  Tut.  15,499,  October  27. 
1888.     8d. 

FoK  tlip  purpose  of  reniovinj;  the  outer  skins  or  covenufis 
from  rice  iind  other  jTr.iiu,  tlie  <;niln  is  usually  suhuiiteil  to 
a  process  of  meehanieal  rulibiuf;,  known  as  the  "attrition 
process."  The  object  of  this  invention  is  to  facilitate  the 
above  process  bv  the  simultaneous  action  of  suitable  j;ases 
such  as,  for  instance,  superheated  or  dry  steam.  Apparatus 
suitable  for  carrying  on  the  improved  process  is  described  in 
the  spcciticalion  with  reference  to  drawings. — A.  J.  K. 


Improvements  in  the  Preparation  of  Grain  for  Food. 
H.  llart  and  F.  C.  Uawtin,  London.  Eng.  Pat.  17,129, 
November  24,  1888.     id. 

The  object  of  the  invention  is  to  prepare  a  food  in  which 
the  bran  is  entirely  reduced  to  powder.  The  grain  is  first 
ground  or  crushed,  then  mixed  with  cold  water  to  form  a 
doitgh,  rolled  into  thin  sheets,  and  baked.  IJy  this  process 
the  gluten  of  the  wheat  binds  the  whole  into  a  hard  and 
brittle  cake,  which  is  then  brokcD  up  and  ground  to  a  tine 
powder. — A.  J.  K. 


(/?)— SAXITAUV  CHEMISTRY. 

The  Influence  cf  Ventilation  on  the  Micro- Organisms  in 
Suspension  in  the  Atmosphere.  R.  Stern.  Zeit.  fiir 
Hygiene,  1889,  44,  through  Abstr.  Papers  lust.  Civil  Eng. 
48,  iv.  35. 
XoTwiTHSTAN'DixG  the  numcrotis  investigations  that  have 
been  made  to  determine  the  numbers  of  germs  present  in  the 
air  of  dwellings,  and  tlie  eiTects  of  disinfectants  upon  such 
germs  in  sick  rooms,  &c.,  the  author  states  that  no  attempts 
have  hitherto  been  made  to  ascertain  how  far  it  is  possible, 
by  means  of  ordinary  ventilation,  to  expel  the  micro- 
organisms from  an  enclosed  space,  and  to  <lisinfect  the  air 
by  this  simple  means.  To  endeavour  to  elucidate  this 
question,  the  author,  on  the  suggestion  of  Professor  Fliigge, 
undertook  a  series  of  experiments  at  the  Rreslau  Hygienic 
Institute.  These  experiments  were  directed  to  ascertain, 
further,  the  effect  of  steam  upon  germs  floating  in  the 
atmosphere,  and  to  test  how  far  it  might  be  possible,  by 
means  of  air-currents  due  to  ventilation,  to  remove  germs 
from  floors,  carpets,  and  clothing.  The  room  used  for  the 
tests  was  situated  on  the  third  floor  of  the  house;  it  had 
two  doors  and  two  windows,  and  contained  85' 41  cubic 
metres.  The  arrangements  made  to  seal  the  openings  and 
to  admit  and  exhaust  the  air  are  described,  and  the  mode  of 
generating  the  air-currents  by  gas-jets  and  water-sprays  is 
explained.  The  maximum  yield  of  the  ventilation  was  2,250 
cubic  metres  per  hour,  eiiuivaleut  to  a  renewal  of  the  air  in 
the  room  27  times,  but  the  currents  could  be  controlled  and 
reduced  to  any  extent.  Experiments  were  made  with  lery 
flue  dust,  specially  prepared,  and  obtained  from  schools  and 
factories  ;  this  dust  was  impregnated  with  the  spores  of  the 
Jiacillus  megatherium,  because  this  bacterium,  on  account  of 
its  unusual  size,  can  ri'adily  be  distinguished  from  others 
under  the  microscope.  Other  experiments  were  made  with 
the  spores  of  Aspergillus  niger  alone.  The  dust  was 
disseminated  through  the  chamber  by  means  of  a  spray- 
producer  and  a  Japanese  fan.  The  spores  were  collected  on 
a  sand  tilter  on  the  plan  proposed  by  Petri,  and  cultivated 
on  a  mixture  of  agar-agar  and  gelatin.  Tables  of  the  various 
results  are  appended,  and  the  author  sums  up  the  experience 
gained  as  follows  : — 

(1.)  In  still  air  the  germs  sink  rapidly  to  the  ground  j 
when  school-room  dust  is  used,  the  atmosphere,  even  in  the 
course  of  one  hour  and  a  half,  becomes  nearly  germ-free. 
When  still  finer  particles  are  used  (such  as  the  finest  wool- 
fibre,  rag-dust,  and  mildew  spores),  a  longer  time  is  of  courise 
required. 

(2.)  With  ordinary  ventilation,  corresponding  to  a  renewal 
of  the  air  from  once  to  thrice  in  the  hour,  the  air  does  not 
apparently  become  free  from  germs  more  rapidly  than  it 


would  do  by  simple  deposition  alono  (there  is  one  slight 
exception  in  the  case  of  a  descending  current  iu  the  winter 
time). 

(3.)  A  more  rapid  rate  of  air-renewal,  but  such  as  is 
scarcely  practicable  without  giving  rise  to  draughts,  gradually 
increases  the  infiuence  of  the  ventilation  on  the  suspended 
germs.  The  lowest  limit  at  which  such  an  ell'ect  begins  to 
take  place  would  seem,  from  the  ex|ieriments,  to  be  such  a 
rate  as  would  renew  the  air  from  six  times  to  seven  times  ia 
the  hour. 

(4.)  A  rapid  and  complete  removal  of  the  germs  from  the 
atmosphere  of  dwellings  can  only  be  effected  by  a  violent 
draught. 

(5.)  No  considerable  lumiber  of  germs  can  be  detached 
from  the  surface  of  floors,  carpets,  furniture,  clothing,  &e., 
even  by  causing  the  room  to  be  traversed  by  strong  draughts. 

(6.)  The  generation  of  steam  does  not  ell'ect  the  speedy 
and  complete  deposition  of  suspended  germs,  and  it  only 
hastens  tlie  same  to  a  slight  extent. 


The  Physical  Action  of  Precipilants  upon  Micro- Organisms 
present  in  Water.  B.  Kriiger.  Zeits.  fiir  Hygiene,  1889, 
86,  through  Abstr.  Papers  lust.  Civil  Eng.  48,  iv.  36. 

The  fact  that  the  germs  believed  to  be  the  active  agents  in 
producing  certain  diseases  are  capable  of  existing  for  some 
time  in  water  has  caused  the  bacteriological  examination  of 
rivers,  streams,  and  lakes  to  assume  new  interest  and  im 
jiortancc,  more  especially,  too,  because  it  is  from  these 
sources  that  the  water-suppl}'  of  numerous  towns  is  derived. 
Investigations  have  shown  that  more  bacteria  are  usually 
present  in  rivers  than  in  lakes.  Cramer  found,  as  the  mean 
of  50  experiments  between  October  1884  and  .January 
1885,  that  168  germs  per  cubic  centimetre  were  present  in 
the  Lake  of  Zurich  ;  in  the  water  of  the  Lake  of  Lucerne, 
on  one  occasion,  only  8  germs  were  found,  and  on  another, 
51  in  the  cubic  centimetre,  while  in  a  like  quantity  of  the 
water  of  the  Lake  of  Geneva,  as  the  mean  of  10  tests,  38 
bacteria  were  found  to  he  present.  The  figures  are  far 
different  in  the  case  of  lakes  into  which  rivers  flowing  past 
populous  towns  discharge  themselves ;  thus,  according  to 
Frank,  the  contents  of  the  water  in  Lake  Havel,  between 
Potsdam  and  Spandau,  varied  at  different  seasons  from 
10,600  micro-organisms  per  cubic  centimetre  in  January  to 
326,000  iu  August.  From  a  glacier-stream  Sehmelek  obtained 
from  4  to  6  bacteria  per  cubic  centimetre ;  Rosenberg  found, 
as  the  mean  of  nine  tests  of  the  water  of  the  main  above 
Wiirzburg,  662  germs  in  F\'bruary  and  823  germs  per  cubic 
centimetre  in  March  ;  and  the  Rhine  contains,  between  May 
and  December,  an  average  of  20,000  bacteria  per  cubic 
centimetre.  The  author  discusses  the  various  sources  from 
which  these  germs  are  derived,  the  rainfall,  the  soil,  &c. 
The  sewage  of  towns  is  a  most  fertile  cause  of  the  presence 
of  micro-organisms  in  river-water,  many  examples  of  which 
are  given.  The  germs,  after  their  introduction  into  the 
water,  may  multiply  considerably,  in  accordance  with  the 
temperature,  supply  of  food-stuff's,  &;c.  Instances  are  given 
in  support  of  this  fact,  and  the  converse  also  holds  good  j 
when  temperature  falls,  or  when  the  nutritive  matters  are 
altered  in  character  or  reduced  in  quantity,  the  germs 
diminish  in  numbers.  The  rapidity  with  which  micro- 
organisms disappear  in  lakes  may  possibly  be  due  to  the 
effect  of  direct  sunlight,  the  influence  of  which  may  be  un- 
favourable J  but  the  tendency  to  deposition  or  precipitation 
is  of  greater  moment,  and  may  perhaps  play  an  important 
part  in  the  self-purifying  power  of  water. 

The  results  of  experiments  by  Bolton,  Hiippe,  and 
Frankland,  in  support  of  this  settling  power  of  micro- 
organisms, are  discussed,  and  the  author,  finding  that  none 
of  the  recorded  observations  were  entirely  conclusive, 
decided  to  undertake  a  series  of  tests  in  order  to  ascertain 
what  effect  in  carrying  down  the  germs  would  be  produced 
by  the  precipitation  of  matters,  which  neither  in  themselves 
furnished  nutriment  to  bacteria  nor  had  any  chemical  action 
on  the  water. 

For  these  experiments  he  employed  tall  glass  cylinders 
21  centimetres  in  diameter,  and  57  centimetres  in  height, 
vnih  a  content  of  20  litres.  The  jars  stood  in  a  cellar 
with  a  temperature  varing  from   10^  to  13'  C.  in  summer. 
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and  from  7°  to  10°  C.  in  winter.  The  water  employed 
in  all  eases  was  service  water  drawn  from  the  tap,  and 
contained  from  20  to  40  bacteria  per  cubic  centimetre. 
This  water  was  imprecated  with  from  50  to  120  cubic 
centimetres  of  a  liquid  containing  a  bacillus-culture  of  a 
species  found  in  the  service  water.  This  is  fully  described, 
as  also  all  the  precautions  taken  in  its  preparation  and 
admixture  with  the  test  liquids.  The  substances  used  as 
precipitants  were  sterilised,  reduced  to  a  tine  powder  in  a 
mortar,  and  passed  through  a  sieve  with  900  meshes  per 
square  centimetre.  The  precipitants  employed  were  clay, 
carbonate  of  lime,  infusorial  earth,  alumina,  brick-dust, 
charcoal,  coke,  and  sand.  Tables  are  given  of  the  results 
with  each  substance,  and  of  the  number  of  germs  near  the 
siuface,  at  the  middle,  and  at  the  bottom  of  each  vessel 
when  tilled  with  treated  and  untreated  water.  The  con- 
clusions arrived  at  by  the  author  are  that  finely  divided, 
chemically  inert  substances,  when  introduced  into  water, 
take  down  with  them  to  the  bottom  the  greater  part  of  the 
bacteria  present.  The  action  is  the  more  intense  the  slower, 
within  certain  limits,  that  the  deposition  takes  place,  and  the 
greater  the  quantity  of  the  precipitant  employed. 

In  order  to  test  the  difference  between  the  above  inert 
substances  and  those  capable  of  exerting  a  chemical  action 
on  the  water,  another  series  of  experiments  was  conducted 
with  magnesia,  hard  wood  ash,  lime,  and  lime  uud  raw 
sulphate  of  alumina.  Here  again  the  results  are  set  forth  in 
a  tabulated  form,  and  the  author's  conclusion  is  as  follow  : — 

"  Although,  as  will  be  seen  from  the  experiments,  there  is 
no  doubt  that  large  numbers  of  bacteria  are  carried  down  bj- 
substances  sinking  through  water,  this  action  is  far  more 
considerable  when,  in  addition  to  the  merely  physical 
deposition,  a  chemical  precipitation  supervenes.  In  the 
purification  of  water,  therefore,  preference  should  be  given 
to  chemical  treatment,  and  inert  substances  should  merely 
be  regarded  as  mechanical  aids  to  the  precipitation." 


Lead  Poisoning  by  Water.     Ironmonger. 

In  connexion  with  the  occurrence  of  lead  poisoning  by 
means  of  water  at  Sheffield,  Chesterfield,  and  other  places 
in  England,  it  is  of  interest  to  note  a  similar  state  of  things 
at  IJessau,  Germany,  together  with  the  effects  of  the  remedies 
employed  at  that  town.  The  water  at  Dessau  previous  to  its 
distribution  was  absolutely  free  from  lead,  yet  as  many  as 
92  cases  of  lead  poisoning  took  place,  and  an  investigation 
demonstrated  that  the  illnesses  were  owing  to  the  lead  taken 
up  by  the  town  water  in  the  course  of  its  distribution.  The 
general  average  of  a  large  number  of  analyses  of  the  water 
as  first  drawn  from  the  pipes  showed  4 '463  milligrammes 
of  oxide  of  lead  per  litre.  This  quantity  of  lead  could  only 
be  acquired  in  one  of  the  following  w.ays  : — (a)  Owing  to 
the  composition  of  the  metal  used  for  the  pipes ;  (6)  oning 
to  certain  effects  of  weather ;  (c)  owing  to  galvanic  action ; 
or  (d)  owing  to  the  composition  of  the  water  itself.  Care- 
fully conducted  experiments  were  made  in  order  to  determine 
the  real  cause  of  the  mischief.  It  was  pro\ed  that  when 
metallic  tin  was  introduced  into  a  lead  pipe  more  lead  was 
invariably  dissolved,  from  which  alleged  fact  it  is  argued 
by  the  German  investigator  that  tin-lined  lead  piping  is 
*'  dangerous."  But  it  was  found  finally  that  the  mischief 
arose  from  the  freedom  from  hardness  of  the  water  itself — 
a  conclusion,  it  will  be  remembered,  which  was  reached  also 
at  Sheffield.  The  total  hardness  of  the  water  was  only  2 '5° 
to  2  ■  8°  of  the  German  scale,  each  degree  being  equivalent  to 
10  grms.  of  lime  per  cubic  metre.  When  the  hardness 
of  the  water  was  increased  to  5°  or  6°  by  agitating  the  water 
with  finely-powdered  limestone  it  no  longer  dissolved  lead, 
but  the  reaction  was  proved  by  subsequent  experiments  to 
be  due,  not  to  the  greater  degree  of  hardness,  but  to  the 
removal  of  the  carbonic  acid  gas,  the  absence  of  which 
rendered  the  water  incapable  of  dissolving  lead.  Various 
experiments  were  made  in  order  to  get  rid  of  the  gas,  and 
finally  an  apparatus  was  arranged  to  mix  the  powdered 
limestone  and  the  water  automatically.  The  apparatus  treats 
about  j'^  part  of  the  water-supply  with  about  200  cubic 
centimetres  of  the  powder  every  two  minutes,  and  the  water 


so  treated  then  mixes  with  the  rest  of  the  supply.  This 
arrangement  is  said  to  have  effected  a  complete  removal  of 
the  mischief,  and  lead  in  solution  has  almost  entirely 
disappeared  from  the  water-supply  of  Dessau, 


(  C)— DISINFECTANTS. 

The  Disinfecting  Properties  of  Creosote.  C.  Frankel. 
Zeit.  fiir  Hygiene,  1889,  521,  through  Abstr.  Papers  Inst. 
Civ.  Eng.  48,  iv.  39. 

L.VPLACE  had  first  shown  that  the  disinfecting  power  of 
solutions  of  corrosive  sublimate  and  phenol  is  very  consider- 
ably increased  by  the  addition  of  acid,  and  he  demonstrated 
the  fact  that  the  so-called  25  per  cent,  carbolic  acid,  which  is 
inert  and  comparatively  useless  for  disinfecting  purposes 
owing  to  its  insolubility,  is,  when  treated  with  sulphuric 
acid,  converted  into  a  powerful  disinfectant,  soluble  in  water 
and  watery  fluids.  The  author  had  occasion  to  repeat  the 
experiments  of  Laplace,  and  used  for  this  purpose  a  mixture 
of  equal  weights  of  raw  (25  per  cent.)  carbolic  acid  and  pure 
concentrated  sulphuric  acid,  slowly  added  to  one  another 
with  due  precautions,  to  avoid  excessive  heating.  In  first 
making  the  mixture  without  these  precautions,  great  heat 
was  evolved,  but  when  care  was  taken  to  cool  the  vessel,  and 
to  add  the  sulphuric  acid  slowly,  a  sulphocarbolic  acid  was 
produced,  which  was  tested  separately  to  that  which  had 
become  heated.  lioth  samples  were  tested  as  5,  4,  2,  and 
1  per  cent,  solutions,  and,  for  the  purpose  of  comparison, 
similar  solutions  of  pure  crystallised  phenol  and  of  con- 
centrated sulphuric  acid  were  examined  in  a  similar  way. 
The  test  objects  were  anthrax  spores  dried  on  to  silk  threads, 
and  the  cultures  took  place  at  blood  -  heat  in  prepared 
bouillon.  The  results  are  set  forth  in  a  table,  and  show  the 
marked  superiority  of  the  mixture  prepared  cold  to  that 
which  was  allowed  to  become  heated.  The  general  results 
differ  in  many  respects  from  those  obtained  by  Laplace,  and 
the  author  considers  that  this  may  be  due  to  the  nature  of 
the  anthrax  spores  used,  for  it  is  now  known  that  certain 
varieties  of  these  spores  have  much  greater  powers  of 
resistance  than  others ;  and  a  mode  of  testing  the  powers  of 
endurance  of  such  spores  is  proposed,  namely,  by  the  period 
they  can  resist  a  5  per  cent,  solution  of  pure  crystallised 
phenol.  Those  spores  which  can  smrvive  a  20  to  40  days' 
exposure  to  such  a  solution  to  be  classed  as  "  highly 
resisting";  those  withstanding  an  exposiu'e  of  from  10  to 
20  dajs  as  "  moderately  resisting "  j  and  those  destroyed  in 
less  than  10  days  as  "  weakly  resisting."  The  reason  of  the 
superior  action  of  the  cold  preparation  of  the  acid  mixture  is 
discussed,  and  is  considered  to  be  due  to  certain  highly 
poisonous  compounds  described  by  the  author. 


E.rperimenfs  on  the  Practical  Disinfection  of  Exci-emen- 
titious  Substances.  S.  von  Gerloczy.  Deutsch.  Viertel- 
jahrsschr.  fiiroffentl.  Gesundheitspflege,  1889,433,  through 
Abstr.  Papers  Inst.  Civ.  Eng.  48,  iv.  40. 

These  experiments  were  carried  out  in  the  course  of  the  past 
year  at  the  Pesth  Hygienic  Institute,  in  order  to  test  the  real 
values  of  the  various  substances  employed  as  disinfectants, 
concerning  which  much  difference  of  opinion  had  been 
expressed.  The  author  divided  the  matters  to  be  disinfected 
and  deodorised  into  five  groups,  viz. ; — (1),  night-soil  from 
cess-pits ;  (2),  liquids  from  sewers  ;  (3),  solid  contents  of 
street  guUeys ;  (4),  dry  road  scrapings;  and  (5),  fresh 
excreta  of  patients  suffering  from  acute  diarrhoea  and  typhoid 
fever.  The  disinfectants  used  were; — (1),  corrosive  sub- 
limate ;  (2),  iron  sulphate  ;  (3),  zinc  sulphate  ;  (4),  copper 
sulphate  (for  comparison)  ;  (5),  crystallised  carbolic  acid ; 
(6),  raw  carbolic  acid  (two  descriptions  of  which  are  obtain- 
able, that  employed  by  the  author,  known  as  50  to  60  per  cent, 
solution,  actually  contained  18 '7  per  cent,  of  carbolic  acid)  ; 
(7),  carbolised  lime,  commercially  known  as  5  per  cent.,  but 
yielding  on  analysis  2  •  1 87  5  grms.  of  carbolic  acid  per  1 00  grms.; 
(8),  creolin  ;  (9),  a-oxynaphthic  acid.  On  the  score  of  their 
extreme  cheapness,  the  author  used  also^(lO),  raw  concen- 
trated sulphuric  acid;  (11),  freshly  slaked  hme;  (12),  boiling 
water;  (13),  hot  and  cold  solutions  of  wood-ash  lye  (specific 
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(jravitv  of  the  lye  1'037,  equivalent  to  4  per  cent,  of  earho- 
iiato  lit' luitasli) ;  (ll).  J^oli'lio"  "''  I'lmimon  salt,  I'lintaiMiiiji 
26'  1  i>iT  I'l'iit.  of  salt.  Spoeiineiis  of  lliiMlisinfiH'ticI  iiialiiial.'< 
wiTi'  williilrawn  on  a  platinum  ni'iiUe,  ami  intnuiueed  into 
warm  fluid  peptone-gelatin.  The  eultivation  took  jilaee  both 
ut  onlinary  tempenitiircs,  and  also  at  a  temperature  of  from 
3y  to  37°  C. 

The  speeimeus  were  exan\ined  at  intervals  of  24  hours, 
48  hours,  anil  from  three  to  four  days  after  treatment. 

Group  I.  —  Xighl-soil.  —  Samples  for  experiment  were 
obtjiined  from  a  night-soil  removal  eontraetor  ;  100  grms. 
were  placed  in  a  glass  vessel,  and  treated  with  weighed 
quantities  of  eaeh  of  the  disinfectants  enumerated,  in  various 
proportions.  The  results  are  set  forth  in  detail,  aiul  thi  y 
show  that  a  practical  disinfection  of  night-soil  is  ;ill  liut 
impossible,  as  even2".'>  per  cent,  of  corrosive  suliliniate  is 
insurticient  to  render  it  germ-free  ;  this  quantity  would  entail 
a  cost  of  IjO  gulden  per  cubic  metre  (',»/.  ll.v.  \(l.  per  cubic 
yard).  Complete  sterilisation  resulted  from  the  use  of  a 
4  per  cent,  solution  of  copper  sulphate,  and  it  would  appear 
from  this  that  with  this  material  1  cubic  metre  of  night-.soil 
could  be  disinfected  at  a  cost  of  12  gulden  ( 1/.).  For  the 
purpose  of  deodorisation,  the  use  of  raw  carbolic  acid  may 
be  regarded  as  successful. 

Group  II. — Sewage  Water. — Was  treated  with  the  fore- 
going disinfectants'  in  a  similar  way,  full  details  of  the 
experiments  being  given.  Here  again  the  author  draws 
attention  to  the  extraordinary  value  of  copper  sulphate,  a 
solution  of  1  per  mille  sutliced  to  destroy  all  germs,  and 
rendered  the  liquid  clear  and  inodorous. 

Group  III.—  Sludge  from  Giillei/s. — The  series  of  exi)eri- 
ments  recorded  shows  the  extreme  difficulty  of  disinfecting 
thoroughly  this  substance.  For  deodorisation,  carbolised 
lime  in  moderate  quantities  sufficed,  but  the  author  recom- 
mends the  use  of  raw  carbolic  acid  diluted  to  1  per  millc. 

Group  IV. — Street  Sweepings,  ^'c. — Owing  to  the  last 
cholera  outbreak  in  I'esth  the  authorities  ordered  tluit 
carbolised  lime  should  be  freely  used  in  the  dwelling-houses, 
and  they  caused  it  to  be  strewn  along  tlie  roads,  against 
walls,  under  doors,  and  over  guUcy-holes.  The  author 
therefore  carried  out  special  experiments  to  test  the  value 
of  this  treatment,  and  to  ascertain  how  far  it  might  be 
possible  to  practically  disinfect  road  sweepings.  Treated 
with  the  foregoing  disinfectants  it  became  manifest  that 
complete  disinfection  was  out  of  the  question.  Even  where 
thoroughly  soaked  with  solutions  of  corrosive  sublimate, 
copper  sidphate,  &c.,  the  road  dust  was  far  from  sterile,  nor 
did  experiments  with  respect  to  the  strewing  of  carbolised 
lime  yield  satisfactory  results.  The  advantages  of  this 
mode  of  disinfection  are  illusory. 

Group  V. — Disinfection  of  Excreta. — In  certain  cases  it 
becomes  of  the  utmost  importance  to  thoroughly  and  rapidly 
sterilise  the  dejections  of  patients.  The  excreta  used  for 
these  experiments  were  in  all  cases  diluted  with  three  times 
their  weight  of  water.  All  the  various  disinfectants  were 
tried  in  different  proportions,  and  the  results  of  the  experi- 
ments are  recorded.  The  conclusions  arrived  at  by  the 
author  are : — That  a  strong  solution  of  copper  sulphate 
should  be  used,  at  least  1  grm.  of  the  disinfectant  being 
added  to  100  cubic  centimetres  of  excreta;  but  still  better 
results  arise  from  the  employment  of  thrice  their  weight  of 
boiling  lye  (2  parts  of  water  to  1  part  of  wood-ashes). 
Milk  of  lime  (1  part  of  slaked  lime  in  20  parts  of  water), 
u.sed  in  the  proportion  of  -^  to  y^  of  the  weight  of  the 
excreta,  likewise  disinfects  cheaply  and  well. 


XIX.-PAPER.  PASTEBOAED.  Etc. 

The  lichariiiiir  if  Wood  and  Cellulose  at  High  Tempera- 
tuns  in  Presence  if  Water.  II,  Tauss.  Dingl.  I'olvt.  .1. 
273,  27G— 285. 

TuK  nniterials  used  in  these  experiments  were  pure  Swedish 
tiller-paper  and  fine  <'hii>s  of  beech  and  pine  woods.  The 
extractions  at  the  ordinary  pressure  were  performed  in  glass 
vessels,  those  at  increased  pressures  in  a  jliincke's  digester. 
The  extracts  obtained  were  always  more  or  less  yellow  in 
colour,  turning  brown  on  exposure  to  air,  and  deposited  on 
evajioralion  a  black,  resinous  precipitate,  soluble  in  alkalis. 
This  precipilati'  was  filtered  off  and  the  solution  further 
examined.  The  solutions  eontaincd  more  or  less  solid 
matter  and  all  nduceil  Fehling's  solution.  They  yielded  a 
small  extract  to  ether,  which  gave  a  colour  reaction  with 
phloroglucol  and  hydroiddoi-ic  acid.  The  cclkdose  extracts 
all  gave  a  red  colmuation  with  phloroglucol,  similar  to  that 
given  by  dextrose.  The  wood  extracts  yii'lded  a  blueish- 
violct  colouration.    . 

1.  E.rtraction  of  Wood  and  Cellulose  at  the  Normal 
Pressure. — 20  grms.  of  cellulose  were  boiled  with  1  litre  of 
distilled  water  and  yielded  only  traces  of  extract ;  however, 
the  concentrated  solution  distinctly  reduced  Fehling's  solu- 
tion.    Phloroglucol  and  bydrocldoric  acid  gave  a  red  colour. 

20  grms.  of  beech,  boiled  three  times,  each  time  with 
1,000  cc.  of  water,  for  three  hours,  gave : — 


Solid  Matter. 

1. 

2. 

S. 

Total. 

On  ''0  frrms  

0-76 
3-80 

0-44 
2-20 

0-25 
1-23 

1'45 

On  100  grms 

7-25 

Containing  sugar  reckoned  as  dextrose  : — 


On  20  grms. . 
On  100  grms. 


0-313 
1-565 


0-140 

0-700 


0-02 
0-100 


Total. 


0-47S 
2-365 


Phloroglucol  gave  a  red  colouration. 

20  grms.  of  pine  wood  boiled  for  three  hours  with  1,000  cc, 
of  water  gave  : — 

Dry  Rt'sidue.  I, 

For  20  gi-ms 0-236 

For  100  grms 1-180 

Containing  sugar — 

For-20grms 0-035 

For  100  grms 0-175 

Reaction  with  phloroglucol  as  before. 

2.  Extraction  at  5  Atmospheres  Pressure. — 20  grms.  of 
cellulose,  with  1,000  cc.  of  water,  heated  three  hours : — 


Solids. 

I. 

2. 

3. 

Total. 

On  20  grms 

On  100  grms 

Sugar  :— 
On  20  grms 

0-148 
0-740 

0-021 
0-105 

0-080 
0-40O 

0-0023 
0-0125 

o-o4e 

0-245 

0-0012 
0-0060 

0-277 

1-385 

0-0247 

On  100  grms 

0-1-235 

Phloroglucol  and  hydrochloric  acid  gave  a  red  colouration. 
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20  grms.  of  beech  treated  with  1,000  cc.  of  water  for  three 
hours  : — ■ 


Solids. 

1. 

2. 

3. 

Total. 

4-32 
21 -GO 

1-971 
9-85 

0-800 
4-00 

0-237 
1-185 

0-25 
1-25 

0-03 
0-15 

5-35 

26-73 

Containing  sugar : — 
On  20  grms 

On  100  gi'ms 

2-238 
11-190 

Under  the  same  conditions  20  grms.  of  pine  wood  gave  :- 


Solids.                       1. 

2.                 3. 

Total. 

On  20  grms 

3-08 
15-40 

1-60 
8-00 

0-613 
3-065 

0-20 
1-00 

0-142 
0-710 

0-015 
0-075 

3-835 

On  100  CT-ms 

19-175 

Containing  sugar; — 

1-815 

On  100  grms 

9-075 

Both    yielded    blue   or  blueish-violet   colourations    with 
phloroglucol  and  hydrochloric  acid. 

3.  Ejctiaction  at  10  Atmospheres. — 10  grms.  of  cellulose  + 
1  htre  of  water  heated  for  three  hours  gave : — 


Solids. 

1.                2. 

3. 

Total. 

0-944 
9-44 

0-30i 
3-94 

0-3S4 

3-84 

0-143 
1-45 

0-020 
0-20 

0-010 
0-10 

1-348 

OnlOO^ms 

13-48 

Containing  sugar : — 

0-549 

5-49 

Phloroglucol  gave  the  dextrose  reaction  distinctly. 
10  grms.  of  beech  treated  as  before : — 

Solids. 

1.                 2. 

3.            Total. 

On  10  irrms 

1-368 
13-68 

0-424 
4-24 

0-412 

4-12 

0-086 
0-86 

0*061          1  "Stii 

0-61 

0-0-21 
0-21 

Containing  sugar : — 

10  grms.  of  pine  wood  treated 

same  way  gave  :— 

Solids. 

1. 

2. 

3. 

Total. 

On  10  grms 

1-178 
11-78 

0-340 
8-40 

0-312 

8-12 

0-085 
0-85 

0-120 
1-20 

1-610 

On  100  grms 

16-10 

Sugar:— 

With  phloroglucol  and  hydrochloric  acid,  blue-violet 
colours  were  obtained. 

4.  Extraction  at  20  Atmospheres.  —  At  this  pressure 
cellulose  was  completely  changed,  being  turned  into  a 
jelly-like  mass,  which  on  drying  could  be  powdered.  Its 
elementary  composition  was : — 

Per  Cent. 

0 43-37 

H 6-30 

O  51-33 

100-00 


The  cellulose  had  been  hydrated  to  hydrocellulose 
CijHojO,,.     Phloroglucol  turned  it  red. 

10  grms.  of  beech  exposed  to  the  same  temperature  yielded 
solid  matter : — 

Grms. 

On  10  grms 0-326 

On  100  grms 3-26 

Containing  sugar — • 

On  10  grms 0-14 

On  100  grms 1-40S 

A  formation  of  hydrocellulose  was  not  observed. 

The  sugars  have  been  stated  as  dextrose  all  through,  but 
it  is  probable  that  other  sugars  are  formed.  No  trace  of 
vanillin  could  be  detected  in  the  extracts.  The  colour 
reactions  obtained  with  phloroglucol  are  very  similar  to  Ihl's 
carbohydrate  reactions  (this  Journal,  1887,  306 ;  1888,  311.) 

— H.  T.  P. 

PATENT. 

A  JVew  or  Improved  Machine  for  Preparing  or  Finishing 
Wood  Pulp  and  other  Vegetable  Fibres  for  Making 
Paper.  J.  H.  Shorrock,  Darwen.  Eng.  Pat.  15,956, 
November  5,  1888.     8rf. 

The  apparatus  consists  of  a  cylindrical  vessel  furnished 
with  angular  projections  in  the  form  of  a  screw  from  end  to 
end.  Inside  the  cylinder  a  shaft  revolves  carrying  a  number 
of  knives  which  operate  between  the  fixed  knives  placed  on 
the  upper  part  of  the  cylinder.  At  one  end  the  shaft 
carries  a  screw  to  push  the  pulp  forward  after  having  been 
delivered  to  the  machine  from  ahopper.  Drawings  accompany 
the  specification. — E.  J.  B. 


XX.-FINE  CHEMICALS,  ALKALOIDS. 
ESSENCES  AND  EXTKACTS. 

Ecgoninc  and  Anhi/dro-ecgonine.     A.  Einhorn. 
Ber.  22,  1-493. 

It  follows  from  the  optical  properties  of  cocaine  that  an 
asymmetrical  carbon  atom  is  contained  in  the  pyridine 
nucleus,  and  it  has  been  shown  that  the  side  chain  in  cocaine 
is  in  the  a-position. 

Ecgonine  and  anhydro-ecgonine  in  the  form  of  the  hj-dro- 
chlorides,  dissolved  in  water,  are  optically  active  and  are 
laevo-rotatory. 

The  specific  rotatory  power  is — 

For  ecgonine  hydrochloride  (a)„  =  57°, 

For  anhydro-ecgonine  hydrochloride  (a)"  =  61-5°. 

Ecgonine  differs  from  anhydro-ecgonine  in  containing  a 
second  asymmetrical  carbon  atom,  a  difference  which  may 
be  expressed  by  the  following  formula : — 

C 


HC, 


CH, 


HC'l     J  C.CHiCH.COjH 

N 

I 

CH3 

Anhydro-ecgonine. 


HC 


/\ 


CH. 


HCll      J  C.CH.OH.CHo.COi-H 
N 


CH3 

Ecgouine. 


-J.  B.  C. 


xoir.30,1889.]        THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


915 


Some  Derivatives  of  Parahydroxijphenyl  Acetic  Acid  and 
the  Kthi-real  Oil  of  White  Mustard.  H.  Snlkowski. 
B.T.  22,  21:17—2144. 
WiLI.  uml  Lauboiilaimer  (Ikr.  12,  23S4)  have  shown  tliat 
the  iiitrilo  of  an  acid  havinij  tho  fiirmula  CJI^Oa  is  obtaiiitil 
wlii'n  the  precipitate  produced  h_v  the  addition  of  silver 
nitrate  to  the  sinalbiii  of  white  nmstaril  seeds  is  decomposed 
hv  sniphiintted  h_vdro;;en, and  have  siifT^ested  that  this  aci<l 
is  closely  allied  to  the  |)-hydrox_vpheiiylacetic  acid,  pre- 
viously liecrihed  hv  the  author  (Ber.  12,  14:!H),  hut  do  not 
consider  it  identical  with  the  same,  hut  as  more  ]ir(iluihly 
heinp  an  o-hydroxyplunylaeetic  acid,  liaeyer  and  I'dtseh 
(Her,  17,  974)  have  shown  that  the  ortho-acid  has  ipiile 
different  properties  from  those  of  the  aeiil  obtained  from 
sinalhin,  the  formation  of  the  iiitrilc  of  which  may  he 
representeil  by  the  foUowiup  ecpiatiou  : — 

CstHjoN-jAgaSjOio  -h  HjS  =  C'sH^NO  -r  S  +  AgoS  + 
Sinalbin.  Hydroiypheiiylucotic  acid. 

Siuapin  (acid  sulphate). 

Nor  is  the  acid  identical  with  the  m-hydroxyphenylacetic 
acid  prepared  by  the  author  (Her.  17,  .iO?),  so  that  it  (i)r()- 
vided  it  is  an  hydroxy phenylacetic  acid)  mvist  be  identical 
with  the  pam-aeid,  a  fact  which  is  fully  home  (mt  bj-  tlu^ 
author's  work.  The  uitrile  of  parahydroxyphenylacctio  acid 
or  ;j-hydroxybeuzylcyanide,  L'uHi.UX.CH.j.CN,  melts  at 
69' — 70^  as  does  the  nitrile  obtained  as  above  from  sinalhin  ; 
the  solubUities  of  the  two  are  identical  and  the  measurements 
of  the  crystals  correspond  most  closely.  As  to  the  acids, 
that  obtained  from  sinalhin  melts  at  144 'o",  that  formed 
synthetically  at  148^ ;  they  further  resemble  one  another  in 
their  calcium  and  barium  salts,  the  former  of  which  crystal- 
lises with  four  and  the  latter  with  one  molecule  of  water  of 
crystallisation.  These  facts  are  sutlicient  in  the  author's 
opinion  to  confirm  the  identity  of  tlie  acid  from  sinalhin 
with  /)-hydro.xyphenylacctic  acid.  Similarly  he  looks  upon 
sinalhin  mustard  oil,  the  product  of  the  action  of  the  ferment 
luyrosin  ou  siualhin  according  to  the  following  enuation — 

CjoH^NjSpio  =  C7H7O.XCS  -I- 
Sinalbtn.        Siaalbin  mustard  oil. 

(C,6H.^N05)HSO,  -I-  Cell.Pe 

Sinapin  (acid  sulphate). 

as  p-hydroxybenzyl  mustard  oil, ■C|;Hj(0H)(CH2NCS),  and 
he  has  prepared  this  substance  by  the  action  of  carbon  bi- 
siUphide  and  mercuric  chloride  ou  para-hydroxybeuzylamiue 
C|;H4(OH)(CHoXH2).  It  possesses  a  biuniug  taste  and  raises 
a  bUster  on  the  skin,  but  far  more  slowly  than  allyl  mustard 
oil  does.  The  characteristic  mustard  oil  smell  is  oidy  made 
apparent  on  warming  the  oil ;  it  is  insoluble  in  water,  soluble 
iu  dilute  alkalis,  and  only  shghtly  volatile  with  steam.  This 
product  has  not  yet  been  obtained  pure. 

A  number  of  derivatives  of  p-hydroxyphenylacetic  acid 
are  described  iu  the  paper. — C  A.  K. 


Mandruijorin.     F.  B.  Ahrens.     Ber.  22,  2159— 21G1. 

TuE  idkuloiil  extracted  from  the  root  of  the  Mandracjora 
by  means  of  alcohol  is  purified  by  converting  it  into  the 
merciuic  chloride  double  salt,  decomposing  this  after 
recrystallisation,  by  means  of  sulphuretted  hydrogen  and 
.separating  the  alkaloid  by  the  addition  of  potassium 
carbonate  to  the  hydrochloride  thus  obtained.  The  base  is 
best  extracted  by  a  mixture  of  chloroform  and  ether,  when, 
after  distilling  off  the  solvent  and  drying  over  suljduiric 
acid,  it  forms  a  colourless,  transparent  vitreous  nuiss, 
which  is  very  hygroscopic,  without  smell,  and  soluble  iu  the 
ordinary  solvents.  The  hydrochloride  forms  deliquescent 
needles.  The  double  salts  with  the  chlorides  of  gold, 
platinum  and  mercury  are  very  characteristic,  and  have 
been  analysed  with  a  view  to  the  determination  of  the 
empirical  formula  of  the  alkaloid.  Tliis  approaches  most 
nearly  to  CijHj-NOa,  whence  the  alkaloid  does  not  appear 
us  an  isomer  of  atropine,  Cj^Hj^NOs,  as  formerly  suggested 
by  the  author  (see  this  Journal,  1889,  814 — 815);  still  the 


difference  iu  the  analytical  data  required  is  very  small. 
The  two  alkaloiils  referred  to  in  the  previous  paper  appear 
on  further  examination  to  be  identical.  The  gold  (U)uble 
suit,  (.'ijlUiNOa.IlCl.  Aut'l,,  forjus  gold-coloured  crystals 
which  nudt  at  153^ — 155";  the  platinum  double  salt, 
(C',.II.aNOj.llt'l);.l'tC'l.|,  crystallises  from  hot  water  in 
yellow  tables,  and  melts  with  decomposition  at  193' — 194°  ; 
the  mercuric  double  salt  crystallises  from  water  or  from 
alcohol  in  needles  or  tables,  and  melts  at  159'5' — lfiU'.5°. 

The  following  reactions  are  characteristic  of  the  salts  of 
mandragorin : — An  a<pieous  solution  of  picric  acid  gives  a 
slightly  yellow  crystalline  precipitate;  phospho-tungstic 
acid  a  white  precipitate,  and  iodine  in  potassium  iodide  an 
oily  iieriodide.  Potassium  ferrocyanidc  gives  no  reaction, 
and  no  colourations  are  produced  by  the  mineral  acids. 
Inti'oduccil  into  the  system  or  brought  dii'ectly  ujton  the 
eye,  the  simple  salts  (tf  the  new  alkaloid  produce  mydriasis. 
The  Mandraijora  obtaiui'd  from  Sicily  an<l  from  Venice 
yielded  very  little  of  the  alkaloid,  whilst  that  from  Trieste 
was  found  to  be  much  richer,  a  fact  due  either  to  (he  plants 
being  of  different  species  or  to  their  beiug  m  different  stages 
of  growth  when  examined.— t'.  -V.  IC. 


The  Oils  of  Winterijreen  and  Birch.  11.  Trimble  and 
H.  J.  M.  Schroeter.  American  Journal  of  Pharmacy, 
August  1889. 

I.  Previous  investigators  have  found  oil  of  wintergreen 
to  consist  of  methyl  salicylate  and  a  hydrocarbon,  called 
gaultherilene ;  and  oil  of  birch  to  be  composed  of  methyl 
salicylate  alone. 

II.  The  authors  find,  in  addition  to  methyl  salicylate, 
in  both  a  hydrocarbon  of  the  formula  C'lsH.,^,  and  small 
quantities  of  benzoic  acid  and  ethyl  alcohol.  The  amount 
of  the  hydrocarbon  is  from  U-;i  to  0-447  per  cent.,  and  it 
becomes  solid  on  standing  a  short  time  or  011  cooling.  It 
is  probably  made  up  of  a  solid  and  liquid  portion. 

III.  The  oils  are  physically  and  chemically  identical. 
The  only  difference  detected  being  in  the  melting  point  of 
the  hydrocarbons.  That  from  wintergreen  melted  at  from 
10"  to  15"  C,  and  that  from  birch  at  18°  C.  This  may 
depend  on  the  time  of  collecting  the  plants  or  on  the  age  of 
the  oils. 

IV.  A  representative  sample  of  artificial  oil  of  winter- 
green possessed  the  physical  properties,  but  not  the  chemical 
composition  of  the  natural  oils,  nor  was  it  pure  methyl 
salicylate. 

V.  The  artificial  product,  when  unmixed  with  the  natural 
oils,  may  be  identified  by  the  addition  of  excess  of  potassium 
hydrate,  when  all  odour  of  wintergreen  will  disappear. 

VI.  It  would  be  undesirable  in  the  next  Pharmacopoeia 
to  replace  the  almost  pure  natural  oils  by  an  impure  methyl 
salicylate  of  variable  and  uncertain  composition.  No 
reasonable  objection  can  be  offered  to  the  designation  by 
the  Pharmacopoeia,  as  oil  of  wintergreen,  the  product  from 
either  of  the  natm-al  sources. 


Some  Modes  of  Producing  Ammonio-Chloridcs  of  Mercury. 
G.  Andre.     Compt.  Rend.  108,  1108—1110. 

If  mercuric  chloride  be  precipitated  by  an  equivalent  of 
potassium  hydrate,  and  ammonium  chloride  be  then  added, 
the  yellow  oxide  gradually  becomes  white,  and  the  pre- 
cipitate eventually  contains  the  mixture  JJHg._,Cl  (tetra- 
mercurammonmm  chloride  of  Weyl),  NHjHgCl  (mercury 
chloramide),  and  NI-fo(Hg20)Cl  (diruercurammonium 
chloride),  the  second  of  these  substances  being  formed  by 
the  action  of  sal-ammoniac  on  the  first,  and  the  third  by 
the  action  of  water  on  the  second.  The  smaller  the  excess 
of  sal-ammoniac,  the  more  tetramercurammonium  chloride 
is  formed.  In  boiling  solutions  the  tetramercurammonium 
chloride  is  formed,  being  stable,  and  mixed  with  it  is  the 
dimercurammonium  chloride,  NH.,(Hg20)Cl,  into  which  the 
chloramide  is  resolved  by  heat. — j.  M.  H.  M. 
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Modes  of  Production  of  Ammntiio-Mercuric  Chlorides. 
G.  Andie.  Coiupt.  Kond.  108,  1164—1167. 
Action  of  ammonia  on  a  mijture  of  mercuric  chloride  and 
mercuric  oxide. — On  iidding  amiuonia  to  a  solution  of  mer- 
curic chloride  partly  precipitate<l  by  potassium  hydrate, 
anil  shakiufj,  the  yellow  precipitate  {fradually  changes  to  a 
white  one,  containing  NHgoCl  and  NHo(Hg.,0)C'l. 

Action  of  mercuric  chloride  on  a  mixture  of  potassium 
hydrate  and  ammonia. — A  precipitate  is  formed  containing 
NHg„Cl,  NHjHgCl,  and  NH2(Hg,0)Cl.  If  the  ammonia 
is  in  excess,  no  NHnHgCl  is  formed. 

Action  of  potassium  hydrate  on  mercury  chloramide. — 
If  the  precipitate,  NHjHgCl,  produced  by  ammonia  in  a 
solution  of  mercuric  chloride,  be  washed  and  heated  with 
potassium  hydrate,  it  is  gradually  converted  intoNHgoCl ;  a 
portion  of  it  is  also  converted  by  the  action  of  water  into 
KHo(Hg.-0)Cl.     (Compare  preceding  abstract.) — J.  M.  H.  M. 


Chinese  Method  of  Extracting  Opium.  J.  Calvert.     Western 
Druggist,  9,  238. 

The  preparation  of  "  chandu,"  or  the  aqueous  extract  of 
opium  which  is  used  for  smoking,  is  carefully  kept  secret  by 
the  Chinese,  but  the  author  has  been  able  to  observe  the 
process.  The  opium  cake  is  placed  in  tepid  water  in  order 
to  soften  the  covering,  which  is  removed  by  hand.  The  cake 
is  then  placed  in  a  shallow  brass  pan,  gentlj-  heated  over  a 
charcoal  fire,  and  as  the  mass  becomes  soft  it  is  kneaded 
with  a  pestle  and  spread  all  over  the  sides  of  the  pan,  the 
greater  part  of  the  water  being  gradually  expelled.  The 
cake  is  then  turned  and  heated  cautiously  over  a  direct 
flame  until  the  crust  becomes  sufficiently  hard,  after  which 
it  is  roasted  on  a  gridiron  over  a  charcoal  fire  until  com- 
pletely friable.  It  is  then  placed  in  a  copper  or  brass  vessel, 
covered  with  tepid  water,  and  allowed  to  remain  until  the 
next  day,  when  the  infusion  is  poured  off  and  the  residue 
extracted  twice  with  tepid  water  in  a  similar  manner,  care 
being  taken  to  break  the  crust  as  little  as  possible.  The 
infusion  is  filtered  through  muslin.  Only  the  first  and  second 
infusions  are  used  for  the  preparation  of  the  extract ;  the 
third  infusion  and  the  washings  being  used  in  the  next 
operation. 

The  first  two  infusions  are  mixed  with  egg  albumen  and 
boiled  in  a  copper  vessel,  the  scum  being  removed  aud  fresh 
infusion  mixed  with  albumen  being  added  from  time  to  time 
until  the  extract  is  sufficiently  concentrated,  when  it  is 
removed  from  the  fire  and  cooled,  with  continual  stiiTing,  in 
a  rapid  current  of  air. 

18  lb.  of  the  best  Turkish  opium  yield  about  10  lb.  of 
extract.  No  loss  of  morphine  could  be  recognised,  and  hence 
it  would  seem  that  the  extractive  matter  prevents  the  decom- 
position of  the  morphine  compounds  present  in  the  original 
opium. — C.  H.  B. 


Oxychlorides  of  Mercury.     K.  Thiimmel.     Arch. 
Pharm.  27,  589. 
By  the  action  of  mercuric  oxide  on  mercuric  chloride  five 
oxychlorides  have   been  isolated,  and   only  five,   all   other 
supposed  oxjchlorides  being   found   to  be  mixtures   only. 
Those  isolated  are  : — 

Mercuric  oxydichloride HgO.2  B  gCU 

Mercuric  raoaoxychloride  ...     Hf;0.HgCl2 

Mercuric  diosychloride 2  HgO.HgClj 

Mcrcviric  trio-xychloride SHgO.HgCIa 

Mercuric  tetroxychloride 4  HgO.HgCla 

The  oxydichloride  is  contained  in  all  mercuric  chloride 
solutions  which  have  been  treated  with  mercuric  oxide.  The 
best  method  of  obtaining  it  is  to  heat  on  the  water-bath 
1  part  of  oxide  and  10  parts  of  chloride  until  no  further 
yellow  precipitation  takes  place.  The  product  may  then  be 
washed  free  from  chloride. 

The  monoxychloride  has  not  been  obtained  in  a  state  of 
purity. 

The  dioxychloride  may  be  obtained  red  or  black.  The 
red  modification  is  obtained  by  treating  mercuric  chloride 
with  sodium  bicarbonate  (1  mol.  of  chloride  to  2  mols.  of 


bicarbonate).  The  black  modification  is  formed  when  the 
oxide  is  added  to  hot  solutions  of  the  chloride.  The  red 
dioxychloride  is  transformed,  on  heating,  into  the  black 
polymeric  form. 

The  black  modification  on  treatment  with  caustic  soda 
gives  red  oxide ;  the  red  modification  similarly  treated  gives 
yellow  oxide. 

The  trioxychloride  can  be  got  pure  by  treating  freshly 
precipitated  yellow  oxide  with  chloride  solution ;  or  by 
similarly  treating  red  oxide  made  into  a  paste.  In  the 
former  case  the  product  is  light  yellow ;  in  the  latter  reddish 
yellow. 

To  obtain  the  tetroxychloride  shake  up  an  aqueous 
solution  of  chloride  with  red  oxide  (1  to  6).  It  is  reddish 
browu  to  bronze  in  colour. 

All  the  mercuric  oxychlorides  heated  dry  give  a  sublimate 
consisting  of  a  mixture  of  mercuric  and  mercurous  chlorides. 

— T.  L.  B. 

JS'ew   Method  for   the    Preparation    of   Pharmaceutical 
Extracts.     A.  Vee.     J.  Pharm.  Chim.  [5],  20,  52. 

Although  good  extracts  may  be  obtained  on  a  small  scale 
by  evaporation  on  the  water-bath  with  certain  precautions, 
yet  on  the  large  scale  tiiis  process  cannot  be  satisfactorily 
carried  out.  Evaporation  in  vacuo  has  also  its  disadvantages, 
such,  for  instance,  as  evolution  of  aromatic  substances. 
The  author  makes  use,  therefore,  of  the  system  of  concen- 
tration by  freezing.  If  water  containing  only  a  small 
quantity  of  substance  be  frozen,  the  ice  forms  in  compact 
masses,  which  interfere  with  the  agitators  and  render  it 
necessary  to  break  \ip  the  ice  in  order  to  obtain  the  mother- 
liijuor.  He  finds,  however,  that  if  but  a  relatively  small 
quantity  of  extractive  be  used  (which  need  not  exceed  that 
of  the  natural  plant  juices),  the  iee  formed  is  so  fine  that 
the  mother-liquor  may  be  separated  directly  by  means  of  a 
centrifugal  machine.  Hence  only  the  products  of  the  first 
maceration  are  taken.  If  the  product  is  to  take  later  on 
the  form  of  a  syrup,  sugar  may  be  added  to  the  liquid  about 
to  undergo  concentration  in  this  manner.  A  methyl  chloride 
refrigerator  is  used,  which  cools  down  a  calcium  chloride 
solution  to  —12^  to  —18'  C,  and  this  circulates  round  the 
copper  containing-vessels,  whose  interior  is  plated  with 
nickel. 

Some  substances  cannot  be  concentrated  in  this  manner, 
probably  because  at  lower  temperatures  they  form  crystal- 
lisable  hydrates.  Such  a  body  is  the  hydrocyanic  acid  in 
cherries,  aud  also  sulphuric  acid,  which  is  used  as  solvent 
for  alkaloids. 

The  liquids  conceutrated  by  the  method  here  described 
contain  about  two-thirds  their  weight  of  water.  This  may 
be  removed  wholly  or  iu  part  by  means  of  hygroscopic 
substances  in  vacuo.  Concentrated  sulphuric  acid  and  also 
burnt  lime  serve  the  purpose.  Layers  not  exceeding  1  cm. 
in  depth  may  be  sufficiently  dehydrated  by  this  means  in 
two  or  three  days. — T.  L.  li. 


Cocaine  in  Yellow  Ferer.    United  States  Consular  Reports, 
July  1889,  313. 

Consul  Vifquain,  writing  from  Colon,  states  that  Dr.  James 
Thorington,  resident  physician  and  surgeon  of  the  Panama 
Railroad  Company,  has  for  some  time  used  cocaine  with 
success  as  an  anti-emetic  in  cases  of  yellow  fever.  He  has 
never  seen  any  toxic  effects  from  its  use.  The  mixture 
contained  10  grains  of  cocaine  hydrochlorate,  and  was 
administered  every  hour.  Before  the  use  of  cocaine  the 
mortality  was  from  50  to  55  per  cent.,  but  out  of  20  cases 
treated  with  cocaine  only  three  were  fatal. — C.  G.  C. 


The  Manufacture  of  Quinine  in  India.     Board  of  Trade 
Journal,  VII.  545. 

Allen's  Indian  Mail  for  14th  October  last,  with  reference 
to  the  recent  attempts  to  introduce  the  manufacture  of 
quinine  in  India,  has  the  following : — 

It  is  now  some  little  time  since  the  plant  and  apparatus 
for  the  manufacture  of  quinine  were  procured  and  erected 
at  the  Naduvatam   cinchona  plantation,  and   the  public  in 
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geiK'nil,  und  planters  in  particular,  would  be  glad  to  hear 
wliiit   Messrs.  M.  A.   Lnwsoii  and  1).  Hooper  have  to  suy 
tibuut    tile  workint;  of  the  iieiv   method.     These  geutleiiieii 
have  been  ready  to  -rive  every  possible  iiifonniitlon.  and   iii 
showiii-;  the  details   of  the  proeess   to  all  interested   in   llie 
siibjeet ;  but  a  short  rt-port,  available  to   the   public,  would 
now  be  aeeeptable.     It  has  often  been  questioned  whether  a 
faetory  for  the  niaiuifaeture  of  quinine  eould   be  jiiolitably 
started  in  India,  and,  up  to  the   introduetion   of  the  proce.ss 
now  in  use  at   Naduvalaui,  the   answer   has    been    in    the 
nejiative.        Now,    however,    taiij;ible    results    have     been 
aeliieved,  as   the    10  lb.  jars  of  sulphate  of  quinine,   equal 
in   purity  to  Howard's,  whieh  may  be   seeu  at    the   factory, 
should  eonvinee  the  most   seeptieal.     The  next  question  is, 
can  the  drug  be  proilueed   in  paying  quantities  ;  or   is   it — 
like  most   of  the  pold  in  Wyuaad — undeniably  there,  but 
too   e.\|)ensive    to    produce  ?       It    has    been    asserted    that 
(^lovernmeut  is  manufacturiu<^  quinine   at  a   loss  compared 
with    the    market    i)rice,   hut    it    must   be   recoUecteil   tliat 
Go\erniueut,  when  it   started  the  present  eiiterpri.se,  did  so 
more  with  the  view  of  proving  a  proeess  than   of  making 
a    commercial    success.       It    does    not    follow    because    the 
maimfacture  on  an  experimental   scale  does  not  pay,  that  it 
should  not  do  so  when  properly  coralucted  on  a  comnu'rcial 
scale.      It    uuiy    seem    rather    surprising    that    cinchona 
planters  or  others  interested   have  not  moved  ye.t  in    the 
matter  of  starting  a  factory,  but  there   is  an  explanation  of 
this  in  the  fact  that  (iovernmcut   will  give  no  guarantee  as 
to  its  future  action,  and  it  is  obvious  that  whilst   this  is  the 
case,  luithing  can  be  done,  and  private   enterprise  is  com- 
pletely checked.     With   large  supplies   of  bark   at   hand,  a 
genuine  factory  in  working  order,  which  could  be  enlarged 
so  as  to  meet  any  re<iuirements  at  any  time,  and  a  congesteti 
market,  it    is  obvious  that  Government   could,  whenever  it 
chose,  completely  rule  Indian  prices  for  quinine ;  and  though 
at    present    we    arc    assured   that  there   is  no    intention  of 
interfering  with  private  trade,  yet   it  is   distinctly  laid  down 
that  (ioveriuuent    will   not  fetter  itself  by  promises   of  any 
kind.     To  business  men  this  is  very  unsatisfactor\',  and  it  is 
to  be  hoped  that  the  Government  will  take  the   matter  into 
reconsideration,  and  resolve  on    its  future  course.     There 
has  been  givat  discontent  amongst  planters,  and  we  do  not 
know   that   it    has   in   any   way   lessened,  at    Goveramcnt 
retaining  a  large  interest. 


Indian  Morphia.  Chemist  and  Dniggist. 
For  the  secoiid  tinu*  within  the  past  year  or  two  a 
consignment  of  morphia  from  the  Indian  Government  has 
been  offere<l  for  sale  in  Mincing  liane  this  week,  and  was 
dis])Osed  of  at  a  ])rice  a  little  below  the  market  \aliU'  of 
muriate  of  morphia.  The  Indian  miu-iate  is  not  pure, 
being  of  a  light-brown  colour  and  irregularly  crystalline, 
there  being  hard  tufts  of  agglutinated  crystals  mixed  in 
fair  abundance  with  the  major  portion  of  detached  crystals. 
Wc  (ind  that  the  sample  contains  barely  96  per  cent,  of 
pure  morphine  hy<lrochlorate,  and  is  free  from  any  notable 
impurity  saving  the  colouring  and  extractive  matters,  and 
a  little  uncoml>ined  morphine.  This  result  agrees  closi'Iy 
with  that  obtained  by  the  authors  of  Pharnmcngraphia 
Indira  from  a  sample  obtained  from  (ihazipore,  their 
figures  being  96  6  per  cent,  of  morphine  hydrochlorate, 
0'828  per  cent,  of  uncombined  morphine,  0812  percent,  of 
chloroform  extnictive,  and  0  063  per  cent,  of  ash.  The 
sample  in  that  case  was  white.  Indian  luorphia  is  manu- 
factured at  the  Government  laboratries,  Ghazipore,  from 
opium  which  has  been  confiscated  owing  to  adulteration, 
and  which  is  consequently  unlit  for  making  provision  opium 
and  abkari — i.e.,  opium  for  local  consumption.  Contraband 
opium  which  is  not  pure  is  also  used  for  alkaloid  making, 
and  the  total  quantity  of  all  kinds  so  employed  is  about 
17,000  lb.  a  year.  As  the  yield  of  morphia  salts  from  this 
quantity  falls  a  little  short  of  300  lb.,  or  1  ■  7  per  cent.,  it 
is  obvious  that  the  opium  employed  is  very  poor  stuff. 
The  proeess  of  luanul'aeture  emi)loyed  at  Ghazipore  is 
practically  the  same  as  that  recommended  in  the  liritish 
Pharmacopueia.  The  opium  is  exhausted  with  water, 
filtered,  evaporated  to  a  synip,  calcium  cliloride   added. 


and  evaporation  continued  until  on  cooling  the  mixture 
sets  into  a  mass  of  morphia  crystals.  This  mass  is  sub- 
jected to  pressure  and  re-solulion  in  order  to  get  rid  of  the 
codeia,  &e.,  and  finally  is  dissohed  in  water,  precipitated 
with  ammonia,  converted  into  the  hydrochlorate,  and 
crystallised.  We  presume  that  it  is  the  i)roduct  of  this 
stage  which  has  come  to  .Mincing  l.ane,  for  the  muriate  as 
tinally  turned  out  is  "nearly  white,"  and  is  so  made  by 
a  method  which  is  worth  mentioning.  The  morphia  manu- 
factured is  mostly  used  for  native  consuni]>tioii,  and  as 
there  is  a  caste  prejudice  against  anything  which  lias  been 
brought  into  contact  with  animal  matter,  bone-bhuk  cannot 
be  ii.sed  for  decolourising.  Wood  charcoal  has  to  take  its 
jdace:  and  experience  has  shown  that  charcoal  from  Jiiilea 
/londiisd  is  most  suitable,  as  it  is  almost  free  from  saline 
matter.  Two  ounces  of  this  are  used  for  each  pound  of 
the  morphia.  In  addition  to  the  latter  a  little  over  30  lb. 
of  codeia  is  manufactured  every  year.  It  will  be  seen  from 
the  foregoing  that  there  is  no  immediate  hope  of  getting 
any  important  supplies  of  morphia  from  India;  moreover 
the  Government  has  given  a  distinct  promise  not  to  manu- 
facture and  sell  either  morphia  or  quinine  in  such  quantity 
as  would  ilistnrb  the  market.  \\'lnit  they  do  is  to  dispose 
of  their  surplus  stock  merely,  and  any  small  jolibcr  will  be 
able  to  buy  the  whole  of  that  when  it  appears. 


PATENT. 


Improvements  in  the  Manufacture  or  Production  of  Para- 
oxybenzoic  Acid.  .1.  Y.  Johnson,  London.  From  Dr.  F. 
von  Heyden  (N'achfolger),  Kadebeul,  Germany.  Eng. 
Pat.  17,073,  November' 23,  18«8.     id. 

The  methods  hitherto  employed  for  the  preparation  of 
;)-hydrox'ybeuzoic  acid  have  been  by  heating  potassium 
salicylate  to  210^  or  by  passing  carbonic  acid  gas  over 
potassium  phenate  at  201) ' — 220',  when  the  decompositions 
represented  respectively  by  the  following  equations  take 
jilacL — ■ 

aCoH^.OH.CCK  =  CcH4.OK.CO2K  +  CsHjOH  +  CO.. 
[2:1]     ■  [4:1] 

2C5H,OK  -I-  CO.,  =  CoH4.0K.CO.,K  -1-  C'cHjOH 

[4:1]     ' 

In  both  these  reactions  I  mol.  of  phenol  is  liberated. 
According  to  the  present  invention  the  above  oper;itious 
are  to  be  performed  in  closed  vessels  under  pressure  at 
180°  or  upwards,  when  the  whole  of  the  product  produced 
consists  of  a  salt  of  p-hydroxybenzoic  acid — 

C'oHj.OH.CO^K  =  CjHj.OH.CO-.K 

[2:1]    '  [4:1] 

or       C^Hj .  OK .  COjK  =  C^Hj .  OK .  CO.,K 

[2:1]  [4:1]     ^ 

CgHsOK  +  CO.,  =  C6H.,.0H.C0.,K 

[4:1]- 

Tlie  potassium  salt  is  then  dissolved  in  w;iter,  and  the 
j;-hvdroxybenzoic  acid  precipitated  bv  means  of  a  niiner;il 
;icid.— T.  A.  L. 


XXI.-PHOTOGEAPHIC  MATERIALS  AND 
PROCESSES. 

Precenlion  of  Frillinij.     E.  Ilimly.     Phot.  Arch.  30,  229. 

In  order  to  prevent  frilling,  whieh  is  not  uncommon  with 
developers  which  contain  potassium  carbonate  and  especially 
caustic  alkalis,  the  author  coats  the  edges  of  the  phites, 
before  development,  with  a  solution  of  india-rubber  in 
iienzeiie. — C.  H.  H. 
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Discolouration    of    Gelatino-Chloride    Prints.        Stolze. 
Phot.  Wochenbhitt,  15,  265. 

In  the  various  operations  of  developing,  washing,  &c.,  the 
gelatin  film  Iiecomes  soft  and  liable  to  injury.  The  use  of 
the  ordinary  alum  bath  leads  to  a  precipitation  of  sulphur 
and  consequent  discolouration  of  the  image  if  all  the  thio- 
sulphate  has  not  been  removed,  and  the  use  of  solutions 
containing  much  sulphurous  acid  is  unpleasant.  The  author 
recommends  immersion  in  a  solution  of  chrome  alum  which 
has  been  carefully  neutralised  with  ammonia. — C.  H.  B. 


Observations  on   the  Use  of  Coloured   Glasses  in  Photo- 
graph;/.    Delaurier.     Bull.  Soc.  Chim.  [3],  1,  706— 707. 

Lippjiann's  experiments  to  obtain  photographs,  representing 
the  true  value  of  light,  remind  the  author  of  some  fruitless 
experiments  to  obtain  photographs  in  material  colours  by 
the  action  of  light,  using  alternatelj'  three  glasses,  red, 
yellow,  and  blue.  In  these  experiments  it  was  observed 
that  light,  passing  through  an  orange-tinted  glass,  produced 
a  very  even  photogenic  action  of  all  subjects  to  be  repro- 
duced. It  was  found,  liowever,  that  only  the  difference  of 
luminous  intensity  acted  and  produced  true  images  as  to 
shade  and  light.  When  the  orange  glass  was  too  thick 
or  too  thin,  or  too  deep  in  colour,  or  too  light,  the  action 
was  naturally  imperfect.  But  when  once  the  right  glass  is 
prepared,  very  good  photographs  are  always  obtained.  The 
auth(>r  claims  considerable  atlvantages  for  his  method  over 
Lippmann's,  as  it  is  sufficient  to  put  a  glass  of  ri^ght  colour 
and  thickness  either  before  the  objective  or  before  the 
aperture  of  the  dark  chamber. — A.  L. 


PATENTS. 


An  Improvement  in  the  Method  of  and  Materials  or  Com- 
pound employed  in  Developing  Photographic  Pictures 
or  Images.  W.  Oldham,  Etou.  Eug.  Pat.  16,537, 
Xovember  14,  1888.     4d. 

The  ordinary  materials  used  for  alkaline  development  are 
mixed  in  the  form  of  dry  powders  for  convenience  of  transport 
and  storage,  and  are  dissolved  in  water  when  required  for 
use.  The  proportions  of  the  mixture  may  be  varied 
according  to  circumstances,  but  the  quinol  developer  may 
consist  of  quinol  34  parts,  sodium  sulphite  7^  parts, 
potassium  metasulphite  1^  parts,  sodium  carbonate  12  parts. 
It  is  better  to  have  two  powders,  one  consisting  of  the 
sodium  carbonate,  and  the  other  of  the  remaining  ingre- 
dients, the  proportions  in  the  packets  being  those  suitable 
for  compounding  the  developer. — C.  H.  B. 


Improvetnents  in  Photographic  Negatives  and  Sensitised 
Plates  for  use  in  Photo-Illustrative  Processes.  H.  Deveril 
and  W.  Gallagher,  Sydney,  New  South  Wales.  Eng. 
Pat.  9921,  June  17,  1889.     id. 

Before  or  after  exposure  on  the  subject  to  be  produced, 
the  sensitive  plate  is  exposed  for  a  short  time  to  a  feeble 
light  under  a  "  mater,"  which  is  prepared  by  coating  a 
transparent  or  translucent  substance  with  opaque  matter 
in  such  a  way  that  it  is  transparent  only  in  lines,  dots, 
or  grains.  Such  an  image  may  be  transferred  from  a 
lithographic  stone,  or  the  "  mater "  may  be  an  ordinary- 
photographic  negative  of  a  drawing  or  any  other  object 
which  will  give  a  negative  of  the  character  required.  After 
the  plate  has  been  exposed  on  the  object  and  under  the 
mater  it  is  developed,  and  the  image  is  a  composite  of 
the  image  of  the  object  and  of  the  dots,  lines,  or  grains  of 
the  mater. 

An  unvarnished  gelatin  negative  is  immersed  for  10  to  15 
minutes  in  a  saturated  solution  of  potassium  dichromate,  the 
excess  of  liquid  blotted  oft',  the  plate  dried  in  the  dark, 
and  then  exposed  to  bright  light  until  it  becomes  covered 
with  opaque  dots  or  grains  owing  to  the  reduction  of  the 
dichromate  and  combination  of  the  chromic  oxide  with  the 
gelatin.  The  plate  is  then  washed  and  dried,  and  is  used 
for  printing  a  transfer  in  the  usual  way. — C.  H.  B. 


XXII.-EXPLOSIVES,  MATCHES.  Etc. 

E.rperiments  Demonstrating  the  Mode  of  Action  of 
Explosives.  F.  C.  G.  Miiller.  Zeits.  f.  d.  Phys.  u. 
Chem.  Unterricht,  2,  170. 

In  order  to  show  the  action  which  takes  place  between 
charcoal  and  saltpetre,  10  grms.  of  saltpetre  and  a  piece 
of  wood  charcoal  1  grm.  iu  weight  are  introduced  into  a 
large  test  tube  fitted  with  a  doubly  bored  cork.  Through 
one  hole  of  the  cork  passes  a  delivery  tube ;  the  other  is 
plugged  by  means  of  a  piece  of  glass  rod.  The  saltpetre 
is  now  melted  and  that  part  of  the  tube  containing  the 
charcoal  heated.  The  gases  evolved  ,are  collected  in  a 
jar  of  about  2  litres  capacity.  In  about  one  minute  the 
whole  of  the  carbon  has  disappeared  and  about  1  ■  8  litre 
of  gas  has  been  collected.  After  absorption  of  the  COo  by 
means  of  caustic  potash  onlj'  nitrogen  remains,  occupying 
about  two-fifths  of  the  original  gas  volume  in  accordance 
mth  the  following  equation  ; — 

4  KNO3  +  5  C  =  2  N2  +  3  CO,  -t-  2  K2CO3. 

By  now  removing  the  glass  plug  and  slowly  adding  water 
and  dUute  acid  by  means  of  a  small  funnel,  carbonic 
anhydride  is  given  off  from  the  residue,  and  may  be 
measured.  The  quantity  of  CO3  obtained  falls  somewhat 
short  of  the  theoretical  quantity  on  account  of  mechanical 
losses,  &c. 

The  immense  gas  evolution  on  explosion  may  be  shown 
by  supporting  a  tubulated  bell- jar,  of  1  to  1^  litre  capacity, 
on  a  tripod  stand  iu  a  trough  of  water.  The  tubulus  is 
fitted  with  a  cork  carrying  a  tube  furnished  with  a  stop- 
cock, and  a  piece  of  glass  tubing  sealed  at  the  upper  end 
and  containing  in  its  lower  portiou  a  piece  of  smouldering 
tinder.  On  the  water  inside  the  jar  floats  a  piece  of  wood 
carrying  1  gi'm.  of  a  mixture  consisting  of  8  parts  of  salt- 
petre, 1  part  of  sulphur,  and  1  part  of  finely  powdered 
wood  charcoal.  The  air  is  sucked  out  of  the  jar  until  the 
wood  rises  to  the  tinder,  which  ignites  the  powder.  The 
wood  is  driven  down  as  far  as  the  tripod,  but  in  a  few 
seconds  as  the  gases  cool  their  volume  contracts  to  about 
150  cc. 

To  show  the  action  of  nitroglycerol  a  sheet  of  lead  2  cm. 
thick  and  weighing  about  2  lb.  is  placed  on  an  anvil,  and 
a  small  hole  punched  into  it  about  4  mm.  in  diameter 
and  6  —  8  mm.  deep.  If  then  1  to  2  cU-ops  of  nitroglycerol 
be  introduced  into  the  hole  and  the  lead  then  struck 
directly  on  the  hole  with  a  tolerably  heavy  hammer, 
explosion  ensues,  and  a  cavity  about  15  mm.  in  diameter 
is  made  in  the  lead. — T.  L.  B. 


PATENTS. 

Improvement  in  Fuses  or  Igniting  Apparatus  for  Armotir- 
Piercing  Shells.  A.  Noble,  Newcastle.  Eng.  Pat.  15,934, 
November  3,  1888.     Sd. 

This  invention  has  for  its  object  improvements  in  fuses  or 
igniting  apparatus  for  armour-piercing  shells.  The  projectile 
is  pro\ided  with  an  arrangement  which,  on  striking  the 
object,  crushes  a  small  glass  vessel  enveloped  in  lead  and 
containing  sulphuric  acid.  This  acid  is  thus  brought  in 
contact  with  a  charge  of  chlorate  of  potassium  and  sugar, 
which  fires  the  shell.  The  ignition  of  this  charge  may  be 
delayed  by  thickness  of  paper  interposed  between  the  acid 
and  the  chlorate  mixture. 

It    is    necessary,   iu    order   to    clearly   understand    this 
invention,  to  refer  to  the  drawing  attached. — C.  N.  H. 


Improvement  relating  to  the  Manufacture  of  Explosives 
and  to  Apparatus  therefor.  H.  S.  Maxim,  Westminster. 
Eng.  Pat.  16,213,  November  8,  1888.     Sd. 

The  object  of   this  invention  is   to   produce   a  smokeless 
powder  suitable  for  firearms,  &c. 

In  carrying  out  this  invention  gun-cotton  is  treated  with 
solvents  such  as  acetone  or  a  mixture  of  acetone  and  alcohol 
and  ether  in  a  vessel  from  which  the  air  has  been  exhausted. 
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By  this  means  the  horny  material  produced  is  free  from  nir 
biihhles,  ami  liwomos,  lifter  lioiiij;  suhjfotod  to  a  liitili 
pressiire,  vury  Imril.  It  is  tluMi  reduced  to  ii  f;raiuilar  or 
other  f^uitaMe  fonn. 

There  are  11  claims   and  two  drawings  of  the   appaiatus 
used  attached  to  this  spcciKcatiou. — C.  N.  H. 


Improvements  in  or  relating  to  Percussion  Caps  or  Fuzes. 

H.  M.  CliapmaM,    Waltham   Cross.      Kng.   Pat.    1G,997, 

Xoveinber  2:;,  1888.  6d. 
Tmk  object  of  this  invention  is  to  effect  the  if;iiition  of 
nitro-explosives  known  as  "  hif;h  explosives "  in  tirearms, 
ortlnance,  and  the  like,  without  producinf:  "  iktonation," 
which,  as  is  well  known,  lias  freipiently  caused  the  burstiiifi 
of  pins. 

In  earryin^  out  the  invention  the  use  of  fulminates  are 
dispensed  with,  and  friction  material,  <;iving  a  longer  flash 
and  jrivater  igniting  power,  substituteil. 

One  of  the  compositions  for  cliaiging  the  caps  used  with 
nitro-explosivcs,  is  the  following : — 

Amorphous  phosphorus 15'JIO 

Potajisiuiu  eurbonatc 2'00 

Powdered  resin "i'OO 

„        cane  suwir 2'00 

raorcuric  oxide 4*00 

„        peroxide  of  manganese...  5'20 

„        mnKuesiuiii G'lO 

„        potassium  chlorate 10*90 

potassium  nitrate 51*80 

100*00 
but  the  above  mixture  is  open  to  variation. — C.  N.  H. 


Improvement  in  Mining  or  Blasting  Cartridges  and  in 
Shells  or  Explosive  Projectiles.  P.  Giffard,  Paris,  France. 
Eng.  Pat.  12,089,  .Inly  30,  1889.     id. 

Tuts  invention  relates  to  mining  or  blasting  cartridges  and 
to  shells  or  cxplosivi*  projectiles,  and  consists  essentially  in 
charging  them  with  liquefied  carbonic  acid  gas. — C.  N.  H. 


XXIII.-ANALYTICAL  CHEMISTRY. 

A   A'c'U    Continuous    Ej-traclor.      A.   Ungcrer.      Zcits.   f. 
angew.  C'hem.  1889,  304—30.5. 

Most  of  the  many  appaiatus  for  making  extracts  are  in- 
applicable when  it  is  desired  to  make  extracts  of  volatile 
substances  or  of  substances  which  would  be  decomposed  bv 
distillation  or  by  warming.  The  annexed  figure  shows  an 
an-angement  by  which  the  most  concentrated  extracts  or 
tinctures  of  spices,  or  perfumes,  &c.  can  be  made  without 
evaporation.  A  number  of  cylindrical  glass  vessels,  «,  i, 
are  placed  on  a  suitable  stand  one  above  the  other,  so  that 
the  tube  of  one  vessel  passes  through  a  cork  fitted  into  the 
mouth  of  the  vessel  below.  From  6  to  12  of  these  vessels 
may  be  used  one  above  the  other.  The  stand  consists  of  a 
board  with  pairs  of  projecting  pegs  placed  at  such  distances 
that  there  is  room  for  the  cylinders  between  them.  Hoards 
having  a  horseshoe-shaped  piece  cut  out  on  one  side,  are 
placed  on  these  pegs,  and  serve  to  support  the  cylinders  in 
their  places.  The  material  from  which  the  extract  is  to  be 
obtained  is  placed  in  these  cylinders,  a  little  asbestos  or 
cotton-wool  packing  having  been  first  inserted.  The  solvent 
is  then  allowed  to  run  into  the  top  cylinder,  either  freelj-  or 
(in  order  to  increase  the  jiressiire)  tluoiigh  a  long  tube 
attached  to  the  top.  The  liquid  permeates  the  substance  in 
the  cylinder  and  runs  through  into  the  cylinder  below,  and 
so  on   to  the  bottom,  where  it  is  drawn  off  as  the  strongest 


possible  tincture.  By  adjusting  the  lowest  stop-coek,  the 
speed  of  flow  can  be  jiroperly  regulateil.  The  number  of 
vessels  and  the  speed  of  percolating  should  be  so  regulated 
that  the  tinelure  begins  to  flow  from  the  lowest  cylinder 
just  when  the  contents  of  the  top  one  have  been  thoroughly 
exhausted.  As  soon  as  the  top  cylinder  is  exhausted  it  is 
removed,  the  whole  column  of  vessels  raised  up  a  stage, 
and  a   newly-tilled  vessel  is  added  at  the  bottom.     In  this 


way  the  process  becomes  continuous,  and  a  concentrated 
extract  can  be  made,  except,  of  course,  towards  the  end  of 
operation.  AVhen  alcohol,  ether,  and  similar  solvents  are 
used,  the  liquid  remaining  in  the  vessels  at  the  end  of  the 
operation  may  be  reco\ered  by  emptying  the  cylinders  and 
distilling  off  the  litjuid  from  the  spent  material,  or  steam 
may  be  blown  through  the  column  from  the  top  downwards, 
when  the  spirit  is  driven  out,  and  may  be  collected  below 
fairly  well  separated  from  the  condensed  water.  Samples 
of  the  tincture  may  be  taken  at  various  stages  by  double 
boring  the  corks  and  attaching  a  tube  mth  a  stop-cock, 
through  which  a  portion  of  the  extract  may  be  drawn  as 
required ;  or  a  three-way  tap  may  be  used  with  branch 
tube  instead  of  the  ordinary  tap  arrangement. — H.  S.  P. 


On  an  Apparatus  fur  Indicating  the  Presence  of  Carbon 
Monoxide.     M.  Kasine.     Bull.  Hoe.  Chim.  [3],  1^  555 — 558. 

Thk  principle  of  this  apparatus  is  based  on  the  property  of 
spongy  platinum  to  absorb  carbon  monoxide  with  evolution 
of  heat.  In  the  circuit  of  an  electric  current  two  metallic 
plates  are  interposed,  which,  when  touching,  close  the 
circuit.  A  bent  rod  is  arranged  near  these  plates,  and  its 
extremity  is  placed  at  a  certain  distance  but  immediately 
above  the  end  of  the  upper  plate.  A  combustible  thread  is 
attached  to  the  free  end  of  tlie  rod  and  to  the  free  end  of 
the  upper  plate.  This  thread,  serving  to  keep  separate  the 
two  plates,  is  surrounded  by  muslin  containing  a  fragment  of 
cotton-powder  dusted  over  with  spongy  l>Iatimim.  Carbon 
monoxide  will  burn  the  thread  and  establish  an  electric 
current  and  thereby  ring  a  bell  put  in  its  circuit. — A.  L. 
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^Yilh(l|■lW'al  of  Test-Liquid  from  Extraction  Apparatus. 
J.  Hertkorn.     Cht-m.  Zeit.  13,  1117. 

In  order  to  i-emove  small  ciuantities  of  liquid  with  a  view  to 
ascertain  when  extraction  is  complete,  the  extraction  tube  is 
provided  with  a  small  lateral  tubulus  about  1  cm.  below  the 
level  of  the  liquid.  This  tulniliis  is  closed  by  a  cork  which 
carries  a  narrow  tube  with  both  ends  bent  at  right  angles, 
and  lying  in  planes  at  right  angles  to  each  other.  The  bent 
end  of  the  tube  which  is  inside  the  extractor  is  placed 
vertically,  and  the  open  end  projects  above  the  level  of  the 
liquid.  When  liquid  is  to  be  withdrawn,  the  tube  is  turned 
through  90",  so  that  the  end  inside  the  tube  lies  horizontally 
below  the  level  of  the  liquid,  which  then  flows  from  the 
outer  end  of  the  tube.  When  the  tube  is  turned  back, 
suflieieut  liquid  remains  in  the  horizontal  portion  to  prevent 
escape  of  vapour. — C.  H.  B. 


Sodium  Nitro-Frusside  as  a  Test  for  Caustic  Alkalis  and 
Alkaline  Earths.  H.  Bruuuer.  Schweiz.  Wochens. 
Pharm.  27,  237. 

NiTRO-PRUssiDE  produces  an  intense  j-ellow  colouration 
with  caustic  soda  or  caustic  potash,  also  with  baryta  water 
and  lime  water,  whilst  in  the  case  of  carbonates  and 
bicarbonates,  no  colour  reactions  are  noticeable.  If  caustic 
soda  be  added  to  an  aqueous  solution  of  sodium  nitro- 
prusside  until  an  orange  colouration  is  obtained,  and  the 
whole  be  then  shaken  with  alcohol,  a  dark  yellow  oil 
separates,  which  on  standing  solidities  to  an  orange-coloured 


crystalline  mass.  The  aqueous  solution  of  this  sodium  salt 
gives  coloured  precipitates  with  metallic  salts  ;  with  acids 
it  gives  a  green  colouration,  becoming  violet  on  exposure  to 
the  air,  with  final  production  of  a  blue  precipitate. — T.  L.  B. 


The    Estimation    of    Nitrogen    by    Kjeldahl's    Method. 
F.  llartinotti.     Zeits.  Anal.  Chem.  28,  415—421. 

In  the  analysis  of  manures  free  from  nitrates  the  author 
proceeds  as  follows  ; — 1  grm.  of  manure  is  treated  in  a  flask 
of  200 — 250  cc.  capaeif}-,  with  2  grms.  of  mercury,  and 
20  cc.  of  a  mixture  of  phosphoric  anhj-dride  and  strong 
sulphuric  acid  (200  grms.  V«0-^  +  1,000  grms.  HoSOj.  The 
flask  is  heated  on  gauze  to  gentle  boiling  till  the  contents 
are  clear,  the  temperature  is  then  raised  and  the  heating 
continued  till  the  solution  is  almost  colourless.  A  few 
crystals  of  potassium  permanganate  are  then  added,  and  the 
mixture  again  heated  to  boiling  and  allowed  to  cool.  The 
contents  of  the  flask  are  diluted,  a  suificiency  of  caustic 
potash  or  soda  added,  and  the  ammonia  distilled  over  into 
semi-normal  sulphuric  acid.  In  a  table  the  author  gives 
a  number  of  comparative  results  obtained  by  Kjeldahl's 
and  by  Will-Varrentrapp's  methods.  The  numbers  yielded 
by  Kjeldahl's  process  are  as  a  rule  slightly  higher  than 
those  obtained  by  Varrentrapp's  method.  The  author 
describes  JoiUbauer's  moditication  of  the  Kjeldahl  method 
for  the  estimation  of  nitrogen  existing  as  nitrates.  In  this 
process  raw  phenolsulphonic  acid  and  zinc  dust  are  added 
prior  to  the  heating  with  acid.  The  results  obtained  are  not 
at  all  satisfactory,  as  is  shown  by  the  following  table  : — 


Su'ostaiice. 


No.  of 
Analysis. 


Nitrogen. 


Method. 


Duration  of 
Analysis. 


Remarks. 


Manure 


,M:imir<' 
Manure 


Manure 


Manure 


IVlaimrc. 


Manui'e. 


Manure 


Manure 


Per 

1 

i 

4,' 

i 
i 

4 
4 
C 
0' 
0 
3' 
3' 
3- 
3- 
2- 


Cnt. 

•86 

■20 
•34 
•97 
■58 

■m 

•6S 

•66 

■56 

■70 

■78 

■61 

2-2 

92 

38 

3S 

JO 

89 

78 

77 

15 

875 

50 

57 

48 

62 

14 

10 

68 

12 

84 

98 

11 

63 


Kjeldahl- Jodlbauer 


Will-VaiTentrapp 


Bumas 

Kjeldahl-Jodlbauer 


Dumas  

Kjeldahl-Jodlbauer 


Dumas 

Kjeldahl-Jodlbauer . 


Dumas 

Kjeldalil-Jodlbauer . 
Diunas 


Hours. 
U 

74 

75 
10 
10 


6 

6 

5i 

5i 

8 

8 
10 
10 

4 

U 


8 
8 

n 

7} 


With  addition  of  suf^ar. 
Sugar  and  tartaric  acid  added. 


I  Contained   only   small  quan- 
I     titles  of  nitrates. 


{Fuming  sulphuric  acid  was 
used  instead  of  the  ordinary 
mixture. 


Without  permanganate. 


f  Without  permanganate. 


I 
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The  low  results  obtaiiicil  iin'  chiefly  due  to  the  loss  of  nitric 
aciclfimu's  duriii;;  the  difiestioii. 

The  iiiithur  reroiimu'iuls  ii  method  in  which  the  nitrates 
an'  lirst  destroyed  by  evaporatinj;  the  substance  to  dryness 
with  ferrous  chloride  and  hydroeldoric  aciil.  The  rcniainin); 
nitnijjen  is  then  determined  in  the  usual  way.  The  nitrates 
an' esliniiited  separately  by  Schlosinji's  method.  Tlie  total 
nitrogen  thus  obtained  agrees  very  closely  with  the  results 
yielded  by  the  absolute  process. — H.  T.  P. 


The   Estlntali'nn   of   Nitrates   htj   the    Kjrhlnhl    Method. 
O.  Foerster.     Zcits.  Anal.  Cheni.  28,  422—427. 

In  the  iinalysis  of  bodies  containing  nitrates  by  the  Kjeldahl 
method,  jiheiiolsulphonic  acid  is  added  prior  to  digestion, 
in  order  to  tix  the  nitric  acid  as  a  diirieultly  volatiU'  nilro- 
eompound.  A  little  nitric  acid,  however,  always  volatilises 
so  that  the  results  come  low.  The  autlior  completely 
prevents  this  loss  by  the  addition  of  sodium  thi()sult)hate, 
which  fixes  the  nitric  acid  as  dirticultly  volatile  iiitrosjlsul- 
pliuric  aciil,  the  reaction  being  as  follows  : — 

NO.,T 
4  HNO3  +  4  HjSO^  +  NajS^Oj  =4        ■  1-  SO3  + 

2  XaH.S03  +  3  HJO. 

A  number  of  experiments  were  made  with  pure  potassium 
nitrate  in  the  following  manner.  A  weighed  portion  of 
potassium  nitrate  solution  was  evaporated  to  dryness  in  a 
flask.  30  cc.  of  phenolsulphonic  acid  (containing  .j — 6  per 
cent,  phenol)  were  then  added  for  every  grm.  of  potassium 
nitrate  taken,  and,  without  warming,  the  mixtin-c  was  shaken 
till  solution  of  the  salt  w.as  effected.  1  to  2  grms.  coarsely 
powdered  sodium  thiosulpbatc  were  then  added  at  once, 
followed,  when  decomposed,  by  a  sufficient  quantit3'  (10  cc. 
for  every  15  cc.  of  phenolsulphonic  acid  used)  of  sulphuric 
acid,  and  0-4  to  O'Sgrm.  mercury,  the  mixture  being  heated 
immediately  after  these  additions.  The  time  of  heating 
required  is  about  1  —  l-h  hours.  Ik-yond  this  stage  the  process 
is  the  same  as  the  ordinary  Kjeldahl  method.  The  following 
results  were  obtained : — 


KNOj 
used. 

Calculated 

Quantity  of 

Nitrogen  taken. 

Nitrogen  found. 

Loss  of  Nitrogen. 

Grm. 
1-0O4O7 

Grm. 
0- 13936 

Per  Cent. 
13-88 

Grm. 
0-1.3717 

Per  Cent. 
13-66 

Mkhu. 
2  19 

Per  Cent. 
0-22 

1-0121» 

0-1KM9 

13-83 

0-1.3831 

13-67 

2-18 

n-2l 

0-99130 

0-13759 

13-88 

0-13558 

13-68 

2-01 

0  20 

o-9»in 

0-13798 

13-88 

0-13607 

13-69 

1-91 

0-19 

1 -00089 

0-13392 

13-88 

0-13703 

13-69 

1-89 

0-19 

0-4«596 

0- 06745 

13-88 

0-00636 

13-66 

1-09 

0-22 

04<)971 

0-06930 

13-88 

0- 088-29 

13-07 

1-07 

0-21 

0 -49826 

0' 06916 

13-88 

0-OftSlO 

13-67 

1-06 

0-21 

0-50369 

0-06991 

13-88 

0-06890 

13-68 

1-01 

0-20 

0  B0077 

0-06951 

13-88 

0-06868 

13-70 

0-93 

0-is 

0'!>0-29S 

0-06981 

13-88 

0-06896 

13-71 

0-86 

0-17 

0-49651 

0-068D2 

13-88 

0-06810 

13-72 

0-82 

0-10 

0'5Ot25 

0-00999 

13-88 

0-06921 

13-73 

0-78 

0-16 

0-49770 

0  06908 

lS-88 

0-06835 

13-74 

0-73 

0-14 

0-MOOl 

0-06953 

13-88 

0-06905 

13-78 

0-48 

0-10 

0'4S540 

0-06877 

13-88 

0-06830 

13-79 

0-47 

0-09 

0-9(H61 

0-07004 

13-88 

0-06994 

13-88 

0-10 

0-02 

These  stnall  losses  of  nitrogen  were  fouml  to  be  caused  by 
the  non-absorption  of  a  trace  of  ammonia  in  the  receiver 
By  using  a  bulbed  U-tube  as  receiver,  almost  theoretical 


results  were  obtained,  as  will  be  seen  from  the  foUowinir 
table:—  '' 


Phenol 

contained  in 

the  Plionol- 

sulphonio  Acid. 


Per  Cent. 
4 

4 

4 

6 
5 
5 
6 
6 
6 

a 

6 
G 
6 
6 
6 
6 
7 
7 
7 


KNO3 
used. 


Grm. 
0-51919 

0-60084 

0-48973 

0-5(W73 

0-45937 

0-5(039 

0-60225 

0-5824 

0-507S1 

0-60484 

0-54542 

1-02921 

0-99037 

0-06162' 

0-04980' 

0-0I3.5G" 

0-57174 

0-46670 

0-50399 

0-51111 

0-6-2044 


Calculftted 

(Quantity  of 

Nitrogen  taken. 


Nitrogen  found. 


Grm. 

0-07800 

0-0778t 

0-00797 

0-07825 

4-06370 

0-07601 

0 -06971 

0-07251 

0-070  IS 

9-07007 

0-07670 

0-14285 

0-1. 1749 

0-0085523 

0-0069212 

0-0007404 

0-07936 

0-06(78 

0-00995 

0-07093 

0-07-2'24 


Percent. 
13-88 

13-88 

13-88 

13-88 

13-83 

13-88 

13 -S8 

13-88 

13-88 

13-88 

13-83 

13-28 

13-88 

13-88 

13-88 

13-88 

13-88 

13-88 

13-88 

13-88 

13-88 


Grm. 
0-07183 

0-07753 

0-06790 

0-07784 

0-063(9 

0-07454 

0-069(2 

0-07217 

0-07061 

0-07005 

0-07586 

0-1(2.30 

0-13659 

0-0085513 

0-0069.573 

0-0067874 

0-07904 

0-0041)9 

0-06982 

0-07089 

0-07135 


PcrCent. 
1384 

13-82 

13-87 

13-81 

13-82 

13-79 

13-83 

13-87 

13-91 

13-83 

13-91 
13-83 
13-79 
13-88 
13-95 
13-98 
13-83 
13-84 
13-83 
13-77 
13-81 


•  In  these  analyses  a  correction  was  made  for  the  small  amount 
of  nitrogen  contained  in  the  reagents. 

— H.  T.  P. 


77ie  Purijicittiun  of  Litmus.  O.  Foerster.  Zeits.  Anal. 
Chcm.  28,  428. 
Commercial  litmus  of  the  best  quality  is  extracted  with 
alcohol,  and  then  digested  with  water  and  the  solution 
filtered  and  evaporated.  The  residue  is  redissohed  in  water, 
filtered,  and  the  filtrate  precipitated  with  absolute  alcohol 
containing  a  little  glacial  acetic  acid.  The  precipitate  is 
collected  on  a  filter  and  washed  with  alcohol,  which  removes 
a  violet  fluorescent  coloin-ing  matter.  The  precipit.ate  is 
redissohed  in  water  and  re])recipitated  as  before,  and  this 
process  is  repeated  a  third  time.  The  residue  is  repeatedly 
moistened  with  alcohol,  to  remove  the  acetic  acid.  The 
precipitate  is  finally  dissoh-ed  in  water,  filtered,  precipitated 
with  weak  alcoholic  ammonia,  collected  on  a  filter  and 
washed  with  alcohol.     After  drying  it  is  ready  for  use. 

— H.  T.  P. 


The  Estimation  of  Ammonia  by  Distillation.     W.  M.  Stein 

and  P.  W.  Schwarz.  Zeits.  Anal.  Chem.  28,  428 — 431. 
The  authors  highly  recommend  the  distillation  apparatus, 
a  drawing  of  which  is  given  below.  The  steam  from  the 
distillation  flask  .V  passes  into  the  bulb  H,  into  wliicli  is  fitted 
by  means  of  an  india-ru>>l>cr  stopper  the  glass  tube  e.  This 
tube  is  slightly  contracted  at  the  lower  end,  and  is  bent 
sideways  to  prevent  the  entrance  of  alkali  fi-om  A.  The 
wall  of  the  tube  is  pierced  with  three  holes  of  suitable  size. 
During  distillation  a  little  condensed  water  collects  in  B, 
which  serves  to  wash  the  steam  as  it  bubbles  through.  An)- 
alkali  which  may  be  blown  into  the  tnbe  e,  innnediatcly  runs 
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out  again,  since  the  side-openings  equalise  the  pressure 
witliin  tlie  tulie.  Tlie  absorption  apparatus  consists  of  an 
Erleumejer  flask  D,  fttted  with  a  side  tube  /,  which  is 
filled  with  fragments  of  glass.    The  receiver  holds  about 


250  cc.  up  to  the  bottom  of  the  side  tube,  i.e.,  sufficient  for 
a  distillation.  The  standard  acid  is  introduced  through  y. 
The  small  qu.antitj-  of  acid  which  adheres  to  the  broken 
glass  suffices  to  retain  any  traces  of  ammonia  which  escape 
condensation.  The  titration  is  performed  in  the  receiver 
itself.— H.  T.  P. 


A  Source  of  Error  in  the  Separation  of  Manganese  from 
much  Lime,  hfj  mean>!  of  A)nnioninm  Siilpliide.  L.  Blum. 
Zeits.  Anal.  Chem.  28,  -la-*- 
In  the  analyses  of  blast-furnace  slags,  containing  a  little 
manganese  in  presence  of  much  lime,  the  author  noticed 
that  the  highly-concentrated  solution  of  the  slag,  when 
mixed  vnth  ammonium  sulphide,  deposited,  after  long 
standing  (24 — 48  hours)  besides  manganese  sulphide,  a 
crystalline  compound,  which  caused  the  results  to  come 
high.  On  closer  examination  this  compound  was  found  to 
be  calcium  thiosulphate.  In  cases  where  it  is  necessary  to 
separate  a  little  manganese  from  an  excess  of  lime,  it  is 
therefore  advisable  to  boil  the  solution  with  ammonium 
sulphide  and  filter  at  once. — H.  T.  P. 


The  Estimation  of  Carbon  in  Iron.     L.  Blum.     Zeits.  Anal. 

Chem.  28,  450—452. 
Under  this  heading  L.  L.  de  Koninck  (this  .Tournal,  1888, 
457  and  693)  recently  published  a  paper  in  which  he  recom- 
mends the  addition  of  silver  sulphate  to  the  retort  containing 
the  carbon  residue,  prior  to  combustion  with  chromic  and 
sulphuric  acids,  in  order  to  retain  any  traces  of  chlorine 
present  in  the  carbon  residue  as  silver  chloride.  The  author 
finds  this  precaution  to  be  quite  useless,  for  the  silver 
chloride  first  formed  is  decomposed  by  the  sulphuric  acid 
when  heat  is  a|iplied.  A  blank  combustion  was  made,  a 
quantity  of  silver  cliloride  being  added  to  the  acid  mixture 
in  the  retort.  After  the  completion  of  the  experiment,  it 
was  found  that  the  potash  bulbs  bad  increased  in  weight  bv 
0-2495  grm.  owing  to  the  absorption  of  the  decomposition 
products  of  the  silver  chloride. — H.  T.  P. 


The  Precipitation  of  Magnesia.    L.  Blum.    Zeits.  Anal. 
Chem.  28,  452—454. 

MoHR  recommends  sodium  ammonium  phosphate,  in 
preference  to  sodium  phosphate,  as  a  precipitant  for 
magnesia,  because,  in  his  experience,  precipitation  takes 
place  more  quickly  and  more  completely  when  the  former 
salt  is  employed.  Tlie  author,  however,  finds,  in  opposition  to 
Mohr,  that  in  the  case  of  very  dilute  solutions  of  magnesia, 
the  precipitate  produced  by  sodium  ammonium  phosphate  is 
of  an  exceedingly  fine  crystalline  nature,  requiring  several 
days  to  settle  completely,  while  if  the  solution  be  filtered 
before  it  is  quite  bright,  it  runs  through  the  filter  turbid. 
On  tlie  other  hand,  when  sodium  phosphate  is  employed,  the 
precipitate  settles  in  a  few  hours,  and  is  easily  filtered  off. 
The  precipitation  is  as  complete  as  in  the  case  of  sodium 
ammonium  phosphate. — H.  T.  P. 


The  Use  of  Kaolin-Balls  and  of  Salet's  Pipette  in  Gas 
Analysis  t>y  Biinsen's  Method.  N.  Bunge.  Zeits.  Anal. 
Chem.  28,  457—466. 

For  the  introduction  of  liquid  reagents  into  the  absorption 
tube,  porous  balls  of  papier-mache  or  coke  are  emploj'ed. 
Gypsum  has  also  been  used  for  the  purpose,  but  balls  of  all 
these  materials  are  difficult  to  make,  and  they  easily  break 
to  pieces.  The  highly  recommends  bullets  made  of  a 
mixture  of  kaolin  and  soot.  The  best  proportions  are — 
three  parts  of  finely  levigated  kaolin  to  one  of  soot.  They 
are  dried  at  a  moderate  temperature  and  ignited  till  all  the 
carbon  is  burnt  off.  The  bullets  thus  obtained  have  a 
smooth  surface  and  adliere  tightly  to  the  wire.  Their 
porosit}'  depends  upon  the  amount  of  soot  originally  used. 
Balls  made  of  6  parts  of  kaolin  and  1  ■  2  parts  of  soot, 
absorb  about  65  per  cent,  of  water,  those  of  .3  parts  of 
kaolin  and  1  of  soot,  take  "up  71  per  cent,  of  water;  and 
those  of  2  of  kaolin  to  1  of  soot  absorb  113  per  cent,  water ; 
but  these  are  very  fragile. 

A  draw-back  to  Bunsen's  method  is  the  necessity  of 
transferring  gases  from  one  tube  to  another.  This  operation 
requires  some  skill  and  the  use  of  large  quantities  of 
mercurj'.  This  objection  may  be  overcome  by  employing 
Doyfere's  mercury  trough  and  Doyere-Salet's  gas  pipette. 
Salet's  pipette  permits  this  transference  of  gas  to  be 
performed  with  great  ease.  By  its  use  the  gas  may  be 
treated  with  rciigeuts  in  an  ordinary  tube,  the  measiu'e- 
nients  being  made  in  another  tube,  which  thus  has  no 
chance  of  being  soiled.  The  tubes  must  not,  however, 
exceed  200  mm.  in  length.  Long  eudiometers,  difficult 
to  handle,  can  be  done  away  with  ;  for  explosions  can  be 
made  with  ease  and  perfect  safety  in  Salet's  pipette,  which 
need  only  he  provided  with  an  extra  tap,  and  two  fused-in 
platinum  wires  for  the  purpose. — H.  T.  P. 


On  the  Volumetric  Determination  of  Zitic.    A.  Voigt.   Zeits. 

f.  angew.  Chem.  1889,  307—308. 
The  author  suggests  the  following  method  for  volumetric 
determination  of  zinc,  which  is  much  less  tedious  than 
iSchaifner's  method,  now  usually  adopted,  and  which  gives 
fairly  accurate  results,  so  that  it  is  very  suitable  for  every- 
day use  in  zinc  works,  even  if  it  be  not  sufficiently  exact  for 
buying  and  selling  upon. 

The  method  depends  upon  the  precipitation  of  the  zinc 
from  an  aiumoniacal  solution  by  a  standard  solution  of 
potassium  ferrocjanide.  The  sample  to  be  tested  (blende, 
silicate,  zinc  ashes,  &c.)  is  dissolved  in  hj-drochloric  acid, 
oxidised  with  a  little  nitric  acid,  and  from  100  to  150  cc.  of 
water  are  added.  To  this  solution  are  then  added  from  5 
to  lOgrms.  of  potassium  tartrate,  according  to  the  quantity  of 
iron  in  the  sample,  so  as  to  keep  the  iron  in  solution.  Ammonia 
is  theu  added  until  the  solution  is  just  alkaline,  a  point  which 
is  easily  observed  by  the  change  of  colour  of  the  li(iuid  from 
yellow  to  white,  and  the  volume  is  made  up  with  water  to 
about  250  cc.  A  standard  solution  of  potassium  ferrocvanide 
is  then  run  in  from  a  gi'aduated  burette  whilst  the  mixture 
is  continuously  stirred.  The  end  of  the  precipitations  of 
the  zinc  is  recognised  by  taking  out  a  drop  and  mixing  it,  on 
a  white  plate,  with  a  drop  of  acetic  acid ;  the  first  formation 
of  Prussian-blue  indicates  the  end  of  the  reaction. 
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The  ferrocyanide  solution  is  .standardised  by  dissoh-inp 
46  pnns.  of  the  pure  coinmoroiiil  salt  in  water,  and  allowin;; 
the  solution  to  stand  for  a  fow  days,  tilterinjj  off  any  (K'posit. 
and  niakin<;  up  tlio  volume  to  a  litre.  12'-ll)l  }riins.  of  ZnO 
are  then  dissolveil  in  liyilrochloric  aeid,  and  made  u|)  to  a 
litre.  10  ce.  of  this  zine  solution  are  n\easure(l  otT  in  a 
pipette,  dihiteil  with  ahout  1  jOee.  water,  .'>  firms,  of  potassium 
tartmto  and  a  few  dro|is  <if  fenie  cldoride  added,  and  then 
ammonia  added  until  the  liipiid  is  alkaline.  The  volume  is 
then  made  up  to  ahout  lijOee.,  as  in  the  case  of  the  samples, 
and  the  solution  is  titnited,  makin;;  use  of  a  drop  of  acetic 
acid  on  a  white  plate  to  bring  out  the  I'russian-hlue  reaction. 
10  CO.  of  the  fenocyanide  solutions  should  he  required  for 
10  cc.  of  the  zinc  solution  ;  or  1  cc.  of  standard  ferrocyauide 
solutions  equals  1  [x-r  cent,  of  zinc. 

Manfianese  interferes  with  the  accuracy  of  the  test,  but 
the  presence  of  lead  is  of  no  consecpu'uce.  A  number  of 
determinations  are  given,  and  compared  with  results  by  the 
S>chaffner  method,  showing  a  fairly  close  agreement. 

— H.  S.  1'. 


Ammonio-coballic   Molijbdate,   Tungstafe,  and   Vanadate. 
The  Separation  of  Vobalt  from  Nickel  and  of  CohaUie 
from  Cohaltous  Salts.     A.  Carnot.     Compt.   Hend.  109, 
109—112. 

Thk  differences  existing  between  ammonio-cobaltic  salts  and 
the  coiTcsponding  cohaltous  and  nickelous  salts  are,  as  a 
rule,  not  sutHciently  marked  to  jiermit  of  a  method  of 
separation  being  basetl  upon  them.  Tins  advantage  is, 
however,  found  in  the  case  of  ainmonio-eobaltic  molybdate, 
tungstate  and  vanadate.  When  ammonium  molybdate  is 
aflded  to  a  solution  of  cobalt,  which  has  been  converted 
into  a  purpureo-cobaltie  salt  by  the  addition  of  liydrogen 
peroxide,  ammonia,  and  ammonium  chloride,  no  change 
takes  place.  If  the  solution  be  now  acidified  with  acetic 
acid,  a  voluminous  jjeach-coloured  precipitate  is  formed, 
which  is  almost  insoluble  in  water.  Dried  at  100'  C.  it 
retains  its  colour  and  has  the  following  composition — 

CojOj,  IONH3,  7  M0O3  +  3H2O. 

When  heated  above  100°  C.  it  assumes  first  a  blackish- 
green  and  then  a  greenish-yellow  colour,  water,  ammonia, 
and  oxygen  being  given  off  at  the  same  time.  The  ignited 
salt  takes  a  lilac  tint  on  cooling.     Its  composition  is — 

2  CoO,  7  M0O3. 

When  heatc<l  to  a  dull  red  heat  this  salt  is  decomposed, 
black  oxide  of  cobalt  and  molyhdic  auhjdridc  being 
separated.  Nickelous  and  cohaltous  salts  do  not  give  a 
precipitate  with  annnonium  molybdate,  cither  in  acid  or 
alkaline  solution,  if  surticiently  dilute. 

For  the  separation  of  nickel  and  cobalt  the  author  gives 
the  following  details.  To  a  hydrochloric  or  nitric  acid 
solution  of  the  two  metals,  ammonia  and  annnonium  chloride 
are  added  in  excess,  as  well  as  a  little  peroxide  of  hydrogen. 
After  a  few  minutes  the  solution  is  boiled  till  no  more 
oxygen  is  disengaged.  It  is  allowed  to  cool,  neutralised 
with  acetic  acid  and  an  excess  of  3 — 5  ec.  of  acetic  acid  per 
100  cc.  of  solution  added.  A  solution  of  ammonium  molyb- 
date is  then  run  in,  as  long  as  a  precii)itate  forms.  After 
settling  the  su])ernatant  liquor  is  decanted  off  and  the 
precipitate  transferred  to  a  filter  and  washed  with  water 
containing  a  little  ammonium  chloride.  When  dry  the 
precipitate  is  remove(l  from  the  paper  as  completely  as 
possible  and  gently  ignited.  Its  weight,  multiplied  by 
0*1332,  gives  the  quantity  of  protoxide  of  cobalt,  and  by 
0'1048  the  weight  of  metallic  cobalt.  When  dealing  with 
small  quantities  of  cobalt  it  is  well  to  redissolve  the 
precipitate  in  ammonia  and  reprecipitafc  by  the  addition  of 
acetic  acid  and  a  few  drojis  of  amnumium  molybdate.  The 
nickel  is  separated  frnm  the  filtrate  by  boiling  with  caustic 
potash  to  expel  the  ammonia,  and  the  nickel  is  obtained 
quite  pure  by  redissolving  the  precipitate  in  acid  and 
reprecipitating  with  potash  and  bromine. — II.  T.  P. 
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On  a  New  Method  for  the  Volumetric  Estimation  of 
Afercuri/,  Silrer,  and  Thallium  hi/  means  of  Iodide  of 
I'olassinm.     A.  Carnot.     t'ompt.  Kend.  109,  1"' — 1'9- 

To  the  solutions  to  be  estimated  nitric  acid  is  added  and  then 
a  little  starch  solution.  \  solution  of  iodi<Ie  of  potassium  of 
known  strength  is  run  in,  when  the  insoluble  ioilides  of  the 
metals  are  thrown  down,  which  as  soon  as  the  slightest  excess 
of  the  iodide  solution  has  bei'ii  added  are  deeomjiosed  by  the 
niti'ic  aeid  pi'csent.  with  tlu'  lilu-ration  of  fi-ee  iculine.  which 
reacts  with  the  starch,  giving  the  characteristic  blue  colour. 
The  )>rocess  is  not  satisfactory  in  presence  of  free  hydro- 
chloric acid  or  alkaline  elilmides. — !S.  G.  U. 


Determination  of  0.ri/gen  in  }yater.     Max  Miiller. 
Cheiu.  Zeit.  13,  I1H8— 1190. 

The  author  points  out  the  impossibility  of  ascertaining  the 
quality  of  water  by  making  a  single  oxygen  determination, 
as  is  generally  done,  by  bacteriological  examinations,  or  by 
determination  of  the  quality  of  organic  matter  present.  A 
water  may  contain  quite  a  large  quantity  of  bacteria  and  a 
considerable  amoinit  of  organic  matter  without  being  by 
any  means  an  injurious  water ;  whilst,  on  the  other  hand, 
many  waters  containing  but  smidl  (piantitii's  of  bacteria  and 
very  little  organic  matter  may  be  totally  unfit  for  use.  If 
the  quantity  of  oxygen  in  a  wat<'r  be  ascertained,  when  the 
water  is  fresh,  and  again  after  the  water  has  ,stoo<lfor  several 
days  out  of  contact  with  air,  it  is  found  in  the  case  of  good 
waters  that  the  change  in  ciuantity  of  oxygen  is  very  slight, 
while  bad  waters  show  a  very  decided  falling  off,  or  even 
total  disappearance,  of  oxygen.  The  author's  method  of 
determining  the  oxygen  is  as  follows  : — A  small  quantity  of 
pure  manganous  sulphate  is  dissolved  in  the  water  under 
examination,  and  several  cc.  of  concentrated  caustic  soda 
or  caustic  potash  solution  arc  added,  air  being  carefully 
excluded.  I'he  manganous  hydrate  at  first  thrown  down  as  a 
white  precipitate,  is  immediately  acted  on  by  the  free  oxygen 
in  the  water  with  formation  of  one  of  the  higher  oxides. 
By  adding  now  a  little  concentrated  hydrochloric  acid 
containing  potassium  iodide  (air  being  here  also  carefully 
excluded),  a  quantity  of  free  iodine  is  obtained  corre- 
sponding to  the  free  oxygen  originally  contained  in  the 
water.  The  free  iodine  may  then  be  titrated  with  sodium 
thiosulphate.   The  whole  process  may  be  represented  thus  : — 

2  MnSOj  +  4  KOH  =  2  Mn(OH).j  +  2  K^SOj. 
2  Mn(OH).,  -I-  O  +  HoO  =  MnoCOH)^. 
Mn„(OH)„ '+  6  HCl  =  2  MuCU  -t-  CIj  +  6  HjO. 
Cl,'+  2  HI  =  lo  +  2  HCl. 

Two   drawings  of  a  convenient  form  of   apparatus  for 
carrying  out  the  process  are  represented  in  the  figure. 


A  bottle  of  2  to  3  litres  capacitj'  is  fitted  with  a  doubly- 
bored  cork,  carrying  a  2.5  cc.  tap  funnel,  and  a  small  tube 
bent  once  at  a  right  angle.  The  stem  of  the  tap  funnel 
passes  some  distance  into  the  bottle,  whilst  the  end  of  the 
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other  tube  is  flush  with  the  inner  surface  of  the  cork.  A 
rubber  tube  connects  this  outlet  tube  mth  a  wider  moveable 
tube,  as  shown.  The  bottle  is  filled  to  overflowing  with  the 
water  under  examination,  and  a  crystal  of  manganous 
sulphate  (about  1  grm.)  is  then  introduced  ;  all  air  is  dis- 
placed from  the  rubber  tube  by  means  of  water,  and  the 
cork  is  quickly  inserted.  By  raising  the  side  tube  and 
carefully  opening  the  stop-cock  of  the  funnel,  all  air  is 
displaced  from  the  stem  of  the  funnel.  Five  cc.  of  a  strong 
caustic  soda  solution  are  now  introduced  into  the  tap  funnel 
and  drawn  into  the  bottle  with  the  aid  of  the  moveable  tube. 
The  precipitate  formed  is  well  agitated,  and,  after  the  lapse 
of  about  half  an  hour,  the  funnel  may  be  rinsed  with  water, 
and  about  15  cc.  of  hydrochloric  acid,  with  a  few  cr3stals  of 
potassium  iodide  dissolved  therein,  are  added  as  before. 
After  complete  solution  of  the  manganese  oxides,  the  whole 
contents  of  the  bottle  are  transferred  to  a  porcelain  dish  and 
titrated  with  sodium  thiosulphate  solution.  By  working 
with  several  bottles,  a  number  of  determinations  may  be 
very  e.xpeditiously  made.  If  the  water  contain  nitrites,  of 
course  a  sample  must  be  treated  with  HCl  and  KI,  and 
titrated  with  sodium  thiosulphate  in  order  that  the  necessary 
subsequent  correction  may  be  made. — T.  L.  B. 


The  Behaviour  of  Wood  and  Cellulose  at  High  Tem- 
peratures ill  Presence  of  Water.  H.  Tauss.  Dingl. 
Polyt.  J.  273,  276—285. 

See  under  XIX.,  page  913. 


The  Reactions  of  Oils  icith  i^'itrafe  of  Sih-er.     K.  BruUe. 
Compt.  Eend.  109,  118—119. 

Tex  cc.  of  oil  are  heated  in  a  porcelain  capsule  with  0'5  cc. 
of  fuming  nitric  acid.  The  mixture  is  violently  agitated 
till  a  kind  of  cream  is  produced,  when  5  cc.  of  a  solution  of 
silver  nitrate  in  90  per  cent  alcohol  (25  grms.  per  1,000  cc.) 
are  added,  and  the  heating  continued.  As  soon  as  the 
temperature  reaches  about  115'  C,  the  silver  nitrate  is 
briskly  decomposed,  with  separation  of  silver.  The  heating 
must  be  continued  till  the  film  of  silver  first  formed  disappears. 
If  the  oil  lie  now  examined  by  transmitted  light,  by  spreading 
it  over  the  side  of  the  dish,  it  will  be  found  to  have  assumed 
a  very  characteristic  tint,  depending  on  the  nature  of  the 
oil.  The  play  of  colours  on  the  surface,  as  seen  by  reflected 
light,  is  also  very  characteristic.  If  the  oil  be  saponified 
prior  to  the  above  treatment,  the  colours  obtained  are  quite 
different.  In  the  following  table  the  colours  yielded  by 
different  oils  are  gi\en : — ■ 


Colours  Obt.uxed. 


Oil  Used. 


In  the  Natural  State. 


Saponified. 


By  Transmitted  Light. 


By  Reflected  Light. 


By  Transmitted  Light. 


By  Eeflected  Light. 


Olive 

Cotton.... 
Sesame  . . . 
Earth-nut 
Poppy . . . . 
Camelina  . 
Linseed... 
Colza 


Olive-green. 

Green. 

Chrome-yellow. 

Greenish-yellow. 

Olive-green. 

Persian  lake. 

Dragon's  blood. 

Persian  lake. 


Green. 

Ashy-green. 

Bright  Sevres  blue. 

Emerald-green. 

Bluish-green. 

Bright  blue. 

Emerald-green. 

Cyprus-green. 


Orauge  (Orangi5  de  Mars). 

Sienna. 

Golden-yellow. 

Persian  lake. 

Golden-ochre. 

Dark  chrome. 

Black. 

*  Burnt  carmine. 


C.vprus-green. 

Cobalt-violet. 

Cobalt-violet. 

Bright  violet. 

Blue. 

Blue. 

Green. 

Ultramarine  blue. 


*  On  cooling,  bine  crystalline  needles  separate  on  the  surface  of  the  Uquid. 

With  a  httle  practice,  it  is  easy  to  determine  the  presence  of  5  per  cent,  of  a  seed  oil  in  olive  oil  by  means  of  the  above 
test.— H.  T.  P. 


On  a  Method  fur  detecting  Impurities  in  Alcohols  by 
Potassium  Pei'vmnganate.  P.  Cazeneuve.  Bull.  Soc. 
Chim,  [3],  1,  700—702. 

The  author  uses  as  standard  a  chemically  pure  alcohol 
of  93^.  The  reagent  is  a  solution  of  potassium  permanganate 
of  1 :  1000.  10  cc.  of  the  pure  alcohol  require,  at  the 
ordinary  temperature  of  15' — 20"  C,  1  cc.  of  the  per- 
manganate solutions  to  produce  a  colouration  that  will  last 
five  minutes.  If  it  be  decolourised  in  less  time  impiuities 
are  indicated.  To  examine  dilute  spirits,  such  as  brandy, 
it  is  best  to  proceed  in  the  following  manner : — 500  cc. 
of  the  liquor  are  distilled  in  the  apparatus  of  Le  Bel  and 
Henninger,  containing  four  bulbs.  The  first  10  cc.  are 
tested  in  the  same  way  as  already  specified,  and  compared 
with  the  chemically  pure  alcohol.  This  distillate  will  contain 
impurities,  such  as  aldehyde,  acetone,  &c.  The  distillation 
is  continued  until  only  a  few  cc.  remain,  and  these  are  tested 
as  well.     Bodies  like  furfurol  will  be  thus  discovered. 

The  author  contends  that  his  method  is  superior  to  the 
sulphuric  acid  method  of  Bang. 


Of  course  this  reaction  only  proves  that  the  alcohol 
contains  impurities,  it  does  not  give  information  as  to 
their  character — .\.  L. 


The  Estimation  of  the  Extract  in  Wines  by  the  Indirect 
Method.     E.  Egger.     Zeits.  Anal.  Chem.  28,  397—404. 

The  estimation  of  the  extract  of  wines  is  generally  performed 
as  follows  : — 50  cc.  of  the  wine  are  evaporated  in  a  platinum 
dish  on  the  water-bath.  The  residue  is  heated  for  21  hours 
in  a  water-oven  and  weighed.  In  the  case  of  sweet  wines, 
less  than  50  cc.  must  be  taken,  and  in  no  case  must  the 
dried  residue  exceed  1 — 1  •  5  grms.  in  weight.  The  author 
condemns  the  indirect  method  of  estimating  extract.  By 
this  process  the  extract  is  deduced  from  the  density  of  the 
wine,  freed  from  alcohol,  anil  diluted  to  the  original  bulk. 
In  a  table  the  author  gives  the  extract  numbers  obtained  in 
the  analysis  of  150  samples  of  Avine  by  both  methods,  the 
indirect  values  being  deduced  from  the  density  by  means  of 
the   tables   constructed  for  the   purpose   by   Schultze   and 
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>Ia^er.     The  differonccs  observed  between  the  indirectly  and 
directly  obtained  results  were  as  follows : — 


DifTeronoo. 

Accitrdtntf  to 
ScluiU/.(.''s  Tables. 

.\CPoni 
Rafter's 

iuK  to 

rubles. 

Loss  thnn  0"1  f^rm 

In  71  oivsos 

In   2  cftsps. 

Between  0' I  nnd  0'2  prin... 

„  «1    ,, 

,.     t 

,, 

0-2  and  0-3    .,     .. 

.,  1.'.    „ 

„  1» 

„ 

0-3  and  0- 1    ,.    .. 

„    3     ., 

..  *& 

„ 

n-4and0'8    „    .. 

.. 

„  48 

„ 

OoamlO'i!    „    .. 

.,  25 

0-6  and  0-7    ,.    .. 

..    3 

., 

07  and  0-8    „    .. 

..    1 

•• 

According  to  Schultze,  the  results  are  in  32  cases  higher 
than  the  direct  numbers,  in  122  cases  lower  than  the  direct 
numbers,  and  in  six  cases  identical  with  them.  Ky  llager's 
tables,  the  results,  with  one  exception,  were  found  lower  than 
the  directly  determined  values.  A  wine  containinjr  less  than 
1  grm.  of  soliils  per  UKJ  ce.,  after  subtractinj;  the  free  acids 
from  the  extract,  is  to  be  regarded  with  suspicion.  For  this 
reason  at  least  2r>  of  the  l.')(l  samples  examined  by  the 
author  would  be  condemneil  if  the  extract  as  found  by 
Hager's  tables  be  accepted  a'^  eorreet. — H.  T.  P. 


The    (^antilttlife   I^stimntion   of  Galactose.     ¥,.  Steiger. 
Zcits.  Anal.  C'heiu.  28,  144—400. 

The  author  has  constructed  a  table  similar  to  those  used 
for  dextrose,  &c.,  by  means  of  which  the  quantity  of  galactose 
corivsponding  to  a  given  ipuintity  of  copper  can  be  found. 
The  necessary  gravimetric  sugar  estimations  were  carried 
out  as  follows  : — 60  ce.  of  Fchling's  solution  were  placed  in 
a  beaker  of  about  :tOO  cc.  capacity,  diluted  \\'ith  60  ce.  of 
water,  and  raised  to  the  boil.  2j  cc.  of  galactose  si^lution 
were  then  added,  and  the  mixture  boiled  for  ;i — 4  minutes. 
The  precipitated  cuprous  oxidit  was  filtered  off  on  a  Soxhlet 
asbestos  filter,  washed  and  reduced  in  a  current  of  hydrogen. 
A  distinct  increase  in  the  (juantity  of  copper  was  observed 
when  the  time  of  boiling  was  prolonged  to  30  minutes  ;  on 
the  other  hand,  seven  minutes  boiling  had  no  appreciable 
effect  on  the  amiunit  of  metal  obtained.  From  the  results 
of  these  experiments  the  following  table  was  calculated: — 


Yield. 

Yield. 

Galactose. 

Copper. 

Galactose. 

Copper. 

IlKTin. 
2500 

Mprm. 
4.J4-5 

Mirrni. 
125-0 

Mfn-ni. 
2;i2-7 

237-5 

4U-S 

112-5 

211-1 

225-0 

3.03  ■« 

100-0 

18S-7 

212-5 

375  0 

87-5 

105-4 

200-0 

354-2 

7.>-0 

112-4 

187-5 

3350 

02-5 

120-2 

175-0 

310-1 

50-0 

!U-S 

l«2-5 

297 -C 

37-5 

73-1 

150-0 

277-5 

23-0 

49-9 

137-5 

254-0 

-H.  T.  P. 


Combinations  of  Oxide  of  Copper  with  Amylaceous  Sub- 
stances, Suyars,  and  Mannites — New  Reaijents  for 
their  Direct  Analysis.  V.  K.  Guignet.  Compt.  Rend. 
109,  5-28—530. 
A  sot.i'Tiox  of  cellulose  in  cuprammonium  hydrate  is  pre- 
cipitated by  addition  of  a  large  quantity  of  water,  and 
gives  a  detinite  compound  of  cellulose  and  <ixide  of  copper, 
which  gi\es  \\\y  all  trace  <if  ainnu)Mia  by  ])rolonge(l  washing. 
Amidon  or  starch  readily  absorbs  cupric  <t\ide  and  ammonia 
from  euprammouium  hydrate,  completely  decolourising  the 
blue  liipuir.  The  comiiound  produced  yields  only  the 
merest  trace  of  copper  on  prolonged  washing  with  water  or 
atnmonium  hydrate.  It  is  of  a  di-ep  blue  colour,  but  when 
heateil  with  water  to  40°  C.  it  loses  ammonia  and  turns  to 
a  green  colour.  At  80"  C.  the  compounil  passes  to  the 
condition  of  a  paste  and  retains  anhydrous  cupric  oxide 
intimately  mixed  with  the  starch,  liy  prohmged  diges- 
tion of  the  above  with  pure  ammouiuui  hydrate  a 
li(pior  is  obtained  containing  soluble  starch  and  cupric 
oxide  in  solution.  Inulin  behaves  in  an  analogous  manner. 
Cupramnujiiium  hydrate  docs  not  precipitate  any  of  the 
sugars,  but  the  ease  is  different  with  ammoniacal  copper 
sulphate  which  does  not  contain  excess  of  ammonia.  This 
compound  is  jiroiluced  by  gradually  adding  to  caustic 
ammonia  pulverised  suljdiatc  of  copper  dried  at  100"  C. 
The  mixture  is  boiled  and  allowed  to  cool. 

Cane  sugar  and  milk  sugar  have  no  effect  on  ammoniacal 
cupric  sulphate,  whilst  pure  glucose  (from  honey),  galactose, 
&c.,  precipitate  the  reagent  afti^r  a  few  minutes.  Invert 
sugar  prepared  by  action  of  weak  sulphuric  acid  on  cane 
sugar  gives  no  reaction,  nor  does  pure  levulose.  If,  how- 
ever, glucose  be  added  to  invert  sugar  or  levulose  the 
glucose  compound  is  precipitated  after  several  hours,  which 
seems  to  indicate  that  invert  sugar  is  a  true  compound  aiul 
not  a  mixture  of  glucose  and  levulose.  The  compound 
of  glucose  and  copper  oxide  thus  obtained  contains  no 
ammonia  and  is  soluble  in  water  or  ammonium  hydrate. 
The  ammoniacal  solution  is  decolourised  on  heating  without 
any  deposition  of  cuprous  oxide  and  with  the  formation  of 
a  soluble  animonia  salt  having  the  properties  of  gluconate 
of  ammonia.  This  fact  indicates  that  in  the  estimation  of 
glucose  by  a  bitartrate  solution  of  copper  we  ought  not  to 
add  annnonium  chlorliydrate  as  is  sometimes  recommended, 
for  in  the  presence  of  free  ammonia  a  little  glucose  may 
escape  detection. 

Mannite  and  dulcite  produce  with  solutions  of  ammoniacal 
cujiric  sulphate  a  blue  precipitate,  soluble  in  ammoni.a,  to 
a  blue  solution  which  is  not  altered  by  boiling.  Vegetable 
acids,  gums,  pectic  bodies,  and  most  other  substances  con- 
tained in  decoctions  of  vegetable  materials  do  not  i)recipitate 
ammoniacal  cupric  sulphate,  lience  this  body  is  a  useful 
reagent  for  separating  the  carbohydrates  from  such  decoc- 
tions. The  authors  have  obtained  well  crystivllised  mannite 
from  the  copper  precipitate  obtained  from  a  decoction  of 
sea-weed  (wrack)  and  from  the  juice  of  mountain-ash 
berries.  The  copper  compound  is  decomposed  by  sul- 
phuretted hydrogen,  the  sulphide  of  copjjcr  removed  by 
filtration  and  the  filtrate  evaporated  and  extracted  with 
weak  alcohol. — A.  J.  K. 


The  Analysis  of  Ethereal  Oils.     R.  Rcnedikt  and 
A.  Grussner.     Chem.  Zeit.  13,  1087—1088. 

A.  Kkejiel  recently  observed  (Pharm.  Post  1888,  21, 
789,  8-21)  that  the  usual  quantitative  reactions  employed  in 
the  analysis  of  fats  may  also  perform  important  service  in 
the  analysis  of  ethereal  oils.  He  has  accordingly  estimated 
the  aciil-,  ester-,  saponification-  and  iodine  values  of  a 
large  mnnber  of  ethereal  oils. 

It  is  also  possible  to  obtain  valuable  evidences  in  the 
identification,  valuation,  and  discrimination  of  purity  of 
the  ethereal  oils  as  well  as  recognition  of  impurities,  by 
examining  these  oils  by  the  method  devised  by  Zeisel  for 
the  estimation  of  methoxyl  in  organic  compounds,  since 
a  whole  series  of  oils  contain  substances  in  admixture, 
possessing  the  constitution  of  methyl-  and  ethyl-ethers  of 
phenols  or  acids,  and,  therefore,  on  boiling  with  hydriodic 
acid,  furnish  alkyl-iodides.     The  authors  propose  to  express 
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the  amount  of  alkyl  radicles  separated  by  hydriodic  acid 
by  the  "  methyl-number,"  -which  indicates  therefore  how 
many  milligrammes  of  methyl  1  grm.  of  the  substance  loses 
on  being  boiled  with  h3'driodic  acid.  In  this  case  ethyl, 
propyl  and  isopropjl  are  considered  to  be  replaced  by 
their"  equivalents  of  methyl,  effected  according  to  Zeisel's 
method  by  calculating  into  methyl  the  amounts  of  silver 
iodide  obtained,  in  each  case.  Thus,  0-2963  grm.  of 
oil  of  cloves  gave  0-3737  grm.  of  Agl.  This  multiplied 
bv  15,  the  weight  of  the  radicle  methyl,  and  divided  by 
the  mol.  weight  of  Agl  =235,  gives  0-02385  grm.,  the 
weight  of  methyl  equivalent  to  the  silver  precipitate,  or 
calculated  for  1  grm.  of  clove  oil  =  0-0805  grm.  Hence 
this  oil  of  cloves  possesses  the  methyl-number  80-5. 
Tlie  apparatus  used  has  been  already  described  in  this 
Journal,  1889,  735,  with  the  method  adopted,  and  so  now 
it  is  only  necessary  to  give  some  account  of  the  methyl- 
uunibers  of  the  ethereal  oils.  The  samples  of  oils  examined 
were  just  the  same  as  those  examined  as  to  other  quantita- 
tive  reactions    by    Kremel.      Though   a   tabulated   list   of 


methyl-numbers  is  subjoined,  still  many  more  samples 
must  be  tested  before  it  is  possible  to  estimate  the  hmits 
between  which  the  numbers  vary.  In  the  cases  of  a  large 
number  of  oils  there  is  no  methyl-number,  whilst  with 
others  only  traces  of  silver  iodide  precipitates  were 
obtained.  These  are  indicated  in  tlie  table  by  cyphers. 
Of  course  only  oils  free  from  alcohol  can  be  tested  by  the 
method,  and  on  the  other  hand,  when  once  the  methyl- 
numbers  of  the  oils  are  known,  the  amounts  of  alcohol 
present  can  be  estimated  in  them.  Absolute  alcohol 
possesses  the  metliyl-number  326.  The  presence  of  oils 
containing  sulphur  is  indicated  by  a  black  precipitate  in 
the  silver  solution.  In  such  a  case  the  mere  weight  of 
the  washed  silver  precipitate  yields  no  result  of  value. 
Oils  containing  ethers  of  higher  alcohols,  such  as  butyl-, 
amy!-,  and  hexyl-alcohol,  are  recognisable  in  tliat  the 
liquid  above  the  silver  precipitate  will  not  become  clear 
even  after  heating  the  oil  for  many  hours  with  hydriodic 
acid,  since  small  quantities  of  alkyl-iodides  are  continually 
distilling  over. 


No. 


No.  in 

Kremel's 

Table. 


Methyl- 
Number. 


Remarks. 


10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 


24 
23 
26 
27 
28 
29 
30 
31 
32 
33 
34 
S5 


1 

2 
6 
10 
12 
18 
22 
21 


35 
45 
46 
47 
42 
36 
39 
40 
50 
r,l 
55 
59 
58 
61 
63 
64 
65 
67 
69 
73 
79 
77 
76 
80 


01.  Absinthii 

01.  Amygdalar.  amar. . . 
01.  Amygdalar.  amar. . . 

01.  Angelica;  

01.  Anisi 

01.  Anisi  stellati 

01.  Aurant.  florura 

01.  Aurant.  corticum. . . 

01.  Berg.imottffi  

01.  Bergamottsp  

01.  Betulini 

01.  Calami 

Ol.Can-i 

01.  Carvi 

01.  Carvi 

01.  Carvi 

01.  Caryophyllorum 

01.  CaryophyUomm 

01.  Caryophyllorum. . . . 

Ol.Cassife  florum 

01.  Cassise  folionim 

01.  Cinnamomi 

01.  Citricort 

01.  Citricort 

01.  Copaivae 

01.  Coriandri 

01.  Cubebarum 

01.  Elemi 

01.  Eucalypti 

01.  Fceniculi 

01.  Gaultberiae  artefact 

01.  Geranii 

01.  Geranii 

01.  Geranii 

Ol.  Juniperi 


0 

0 

0 

0 
82-8 
79-8 

0 
6-9 

0 
6-6 
22-4 
24-2 

0 
8-3 

0 

6-6 
88-8 
86-9 
73-8 
6-7 
73-2 
25-7 

0 
23-6 

0 

0 

0 
12-1 

0 
63-7 
89-4 

0 

0 

0 

0 


Hansel's  patent  oil. 

From  bitter  almonds. 

Artificial. 

Hansel's  patent  oil. 

Scbimmel  and  Co.,  Leipsic. 

Hansel's  patent  oil. 

French  orange-blossom  oil. 

Hansel's  patent  oil. 

Oil  of  M  and  O. 

Hansel's  patent  oil. 

Birchwood  tar  oil  (M  and  O). 

Oil  of  calamus ;  Hansel's  patent  oil. 

Meadow  cumin  oil  (M  and  O). 

Cumin  oil  of  M  and  O, 

Hansel's  patent  oil. 

Cumin  oil,  extra  strong. 

"Eugenol"  (Sch.  and  Co.). 

Hansel's  patent  oil. 

Clove  oil  of  M  and  O  ("  Nelkenstielilol  "). 

Hansel's  patent  oil. 

Cinnamon-leaf  oil  of  JI  and  O. 

Ce.ylon  oil  of  cinnamon  of  M  and  O. 

Hansel's  pater.t  oil  of  M  and  O. 

M  and  O. 

Para  Copaiva  Balsam  oil. 

Hansel's  patent  oil. 

M  and  O. 

Sch.  and  Co. 

From  Eucalyptus  globulus,  Sch.  and  Co. 

Hansel's  patent  oil. 

Artificial  Wintergreen  oil  of  Sch,  and  Co. 

Spanish  oil  of  M  and  0. 

French  oil  of  M  and  O. 

African  oil  of  31  and  O. 

Juniper  berry  oil  of  Hansel. 
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No. 


S6 
37 
38 

so 
to 

41 
42 
43 
4t 
45 
4lS 
47 
4S 
49 
SO 
SI 
5i 
S3 
54 
55 
60 
57 


No.  in 

Krpmors 

Table. 


Xame. 


Mc'tliyl- 
NimilKr. 


81 

8« 

85 

03 

S7 

07 

101 

107 

105 

109 

110 

111 

IIB 

12!) 

124 

125 

126 

128 

133 

136 

137 

141 


OI.  Junipori 0 

01.  LauropiM-iisi |       13-8 

01.  Laiirocerasi 0 

01.  Lavnnduliv I  ii 

(>1.  Liivitiululiv I         2*1 

Ol.  Mcnthic  crisp 0 

01.  Jlentliic  pip  0 

01.  MiMitliir  pip  0 

01.  Menthiepip  0 

01.  Olibniii  O'l 

01.  Petrosolini i       92'2 

01.  Pini  piimid 0 

01.  Puleffii   i  0 

01.  Rosniarini 0 

01.  Sabinoc I  0 

01.  Salviw 0 

01.  Saiitali o 

01.  Santali '  0 

01.  Torobinthinfc o 

01.  Tcrebintliiiia! j  0 

Ol.  Terobinthinnc '  o 

01.  Valerianic  o 


Bemnrks, 


Jnniper  berry  oil  of  SI  niul  O. 

Cherry  laurel  oil,  tree  from  priissie  acid,  of  M  ami  (). 

Rcctided  by  M  mid  O. 

Quiutcssoiicc  of  Sell,  and  Co. 

IMiisiM's  patent  oil. 

Balm  mint  oil;  Hiinsel's  patent  oil. 

Peppermint  oil,  Hiinsel's. 

Japanese  oil,  li(iitid. 

Superfine,  Sell,  and  Co. 

Frankincense  oil.  Sell,  and  Co. 

Oil  of  parsley  from  seeds,  Sell,  and  Co. 

"  Latsohcnkieferol,"  Hansel's  patent  oil. 

"  Poleyol,"  Sell,  and  Co. 

Hansel's  patent  oil. 

Jnniper  oil  of  M  and  O. 

Oil  of  sage,  Sell,  and  Co. 

East  Indian  sandalwood  oil,  .'!cli.  and  Co. 

West  Indian  sandalwood  oil,  M  and  O. 

French  oil  of  turpentine.  Sell,  and  Co. 

Austrian  oil  of  turpentine. 

American  oil  of  turpentine.  Sell,  and  Co. 

Valerian  oil,  Sch.  and  Co. 


Tlie  nietliyl-iiumlier  pivcs  direct  indication  of  the  value  of 
some  oils.  For  example,  from  the  methyl-number  can  bo 
calculated — 

1.   TTie  Amount  of  Eugenol — 

C,„li„0,  or  C'sHjCC'jH,)  (0CH,)0H, 
in  oil  of  cloves,  oil  of  cinnamon  Jeaf,  oil   of  cinnamon  root, 
and  in  Ceylon   oil  of  I'innamoii.     Thus  there  are   contained 
ID  the  following  from  the  table  already  given : — 


Xo. 

Name. 

Methyl- 
JJumber. 

Eugcnol. 

13 

OI.  Can-ophyllorum  (Eugcnol  of  Sch. 

88-8 
86-9 
73-8 
6-7 
73-2 
25-7 

Percent. 
97'0 

14 
15 
20 
21 
22 

01.  Caryophyllonim  (Hftnsel's  patent) 

(Clove  oil)  

CassiiD  flor.  ( Hansel's  oil)  

M       foliorum  (Cinnamon  leaf  oil) . 
Cinnamomi  (Ceylon  oil  of  cinnamon) . 

94-0 

80'B 

7'3 

80-0 

28n 

2.  TTie  Amount  of  Anethol — 

C,„H,/)  orC„H/C3H,0(OCH3) 
in  oil  of  anise,  oil  of  star  anise,  and  oil  of  fennel. 


No. 

Name. 

Methyl- 
Numbop. 

Eugenol 

5 

01.  Anisi  (Sch.  and  Co.) 

82-8 
79-8 
65-7 

Per  cent. 
SIT 

78-7 

64-8 

6 

7 

„        (H&nsel's  patent  oil) 

OI.  Foeniculi  (Hansel's  patent  oil)... 

3.  The  Amount  of  Apiol,  C,„H,^0^,  in  oil  of  parsley. 
For  this  the  racthyl-niimbcr  of  pure  apiol  must  first  be 
determined. 


Automatic   Evaporatiiiri   Apparatus. 
I'liarniaceutieal  Record. 


F.    E.    Kav. 


Thk  author  describes  an  apparatus,  which  he  has  designed, 
for  checking  evaporation  when  it  has  reached  a  desired  point. 
It  is  represented  in  the  following  illustration,  which  speaks 
for  itself : — 


The  evaporating  dish  is  counterpoised  by  sand  placed  in 
the  bucket  ;  then  the  weight  to  wbieli  the  liquid  is  desired 
to  be  evaporated  is  counterpoised  by  an  additional  quantity 
of  sand.  The  elastic  band  and  the  string  to  the  gas  tap 
are  then  arranged  and  heat  applied.  When  the  liquid  has 
evaporated  to  the  desired  weight  the  falling  of  the  sand 
bucket  causes  the  closing  of  the  gas  tap,  and  the  elastic 
band  swings  the  dish  away  from  the  sand  bath. 
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PATENT. 
Improvements  in  the  Means  of  Determining  the  Percentage 

of  Fat  in   Milk.     X.  G.  K.  Husberg,  Arboza,  Sweden. 

Eng.  Pat.  16,697,  Xovember  17,  1888.  6rf. 
This  is  an  apparatus  for  the  above  purpose,  and  consists  in 
a  syringe-shaped  instrument  in  which  the  milk  and  the 
chemicals  (ether  and  alcohol)  are  mixed  and  the  fat  sepa- 
rated. The  syringe  is  connected  with  a  fine  tube,  into  which 
the  separated  fat  is  forced  and  measured.  Drawings  accom- 
pany the  specification  and  illustrate  the  construction  of  the 
instniment. — W.  M. 


^ftu  Books* 


The  YE.iR  Book  of  CoiniERCE.  Edited  hy  K.  B.  Mverat. 
Cassel  and  Co.,  London. 

The  new  Tear  Book  of  Commerce  is  an  8vo.  volume, 
price  5s.  It  is  compiled  under  the  authority  of  the  London 
Chamber  of  Commerce,  is  projected  on  the  most  useful  lines, 
and  contains  a  multitude  of  statistics  arranged  so  as  to  be 
easily  accessible  and  to  carry  their  lessons  at  once  to  the 
reader.  The  tables  of  international  trade  contain  in  them- 
selves a  lesson,  and  inculcate  a  further  lesson  in  the  art  of 
studying  statistics  profitabh-.  Amongst  other  things,  it  is 
shown  that  the  United  Kingdom  takes  thirty-two  per  cent,  of 
the  entire  exports  of  Russia,  a  circumstance  worth}'  of  con- 
sideration when  our  political  attitude  towards  Russia  comes 
imder  discussion.  On  the  other  hand,  of  Russian  imports  only 
23  per  cent,  are  drawn  from  the  United  Kingdom,  and  here 
Germany  leads  us.  Thus,  though  ^^  may  not  have  less  to 
lose  than  Russia  through  war,  we  should  not  be  unmindful 
that  Germany  heads  us  in  the  supply  of  manufactured 
articles  to  Russia,  and  that  we  cannot  afford  to  risk  an  inward 
trade  from  Russia  amounting  in  1887  to  some  19  millions 
sterling,  especially  as  so  much  of  it  is  represented  by  food, 
wood,  and  other  elementary  products  upon  which  life  itself 
depends. 

Again,  though  proximity  has  much  to  do  with  the  volume 
of  the  trade  transacted  between  two  countries,  in  many  cases 
it  would  be  fallacious  to  conclude  that  a  near  neighbour  is 
likely  to  be  a  good  customer.  Thus,  Xorway  is  closer  to  us 
than  Sweden,  j'ct  we  take  only  7  per  cent,  of  Xorway's 
exports  and  47  per  cent,  of  Sweden's.  Also,  Germany  takes 
only  35  per  cent,  of  Denmark's  exports,  whilst  we  take 
50  per  cent.  France  is  the  countr\'  which  most  cultivates  its 
immediate  neighbours,  and  is  far  ahead  of  us  and  of  Germany 
both  as  a  buyer  from,  and  seller  to,  Belgium,  Spain,  and  Italy. 

Germany  is  a  seller  rather  than  a  buyer,  so  far  as  Europe 
goes,  and  in  every  case,  save  that  of  Belgium  and  that  of 
Italy,  it  sends  a  greater  percentage  of  the  goods  imported 
than  it  takes  of  the  goods  exported  by  the  various  countries. 
We  occupy  the  converse  position,  with  the  exception  of  Italy. 
We  take  only  8  per  cent,  of  what  Italy  has  to  sell,  but  send 
19  per  cent,  of  what  she  requires  to  buy. 

There  might  be  room  here  for  our  importers  to  cultivate 
Italy  a  little.  lietween  the  quinquennial  periods,  1871 — 75 
and  1875 — 80,  the  falling  off  in  Italian  exports  to  us  was 
15  per  cent. ;  between  1875 — 80  and  1881 — 85  it  was  19  per 
cent.,  but  comparing  1887  with  1886  there  was  a  growth  of 
11  per  cent.  At  the  same  time,  Italy  was  materially  in- 
creasing the  percentage  of  British  goods  in  her  importation, 
and  though  the  onus  of  extending  the  export  trade  should  lie 
with  Italy,  it  is  not  certain  that  importers  here  might  not 
legitimately',  and  with  benefit  to  themselves,  try  to  discover 
if  there  are  no  products  now  obtained  elsewhere  which  might 
not  be  got  as  good  and  more  cheaph'  from  Italy. 


Die  Farben  Ixdustrie.  Viertel  Jahrsbericht  iiber  die 
Leistungen  auf  dem  Gebiete  des  Steinkohlentheers,  der 
Chemie  der  aromatischen  Verbindungen,  der  Kiinstlichen 
Farbstoffe,  der  Farberei,  Bleicherei,  des  Zengdruckes  und 
der  Appretur.  Im  Verein  mit  faehkundigen  Mitarbeitern 
herausgegeben  von  E.  Borxstei.v,  Erstes  Heft,  October 
bis  Dezember  1888.  Berlin:  Mayer  and  iliiller,  Mark- 
grafenstr.  51.  London:  H.  Grevel  and  Co.,  33  King 
Street. 

Large  8vo.  pamphlet  in  paper  cover.  The  price  of  the  four 
numbers,  Hefte  2  to  5,  for  1889,  is  22s. 

The  manner  in  which  this  subject  is  treated  in  this  new 
quarterly  journal,  is  made  clear  by  a  glance  at  the  sub- 
divisional  headings,  which  are  as  follows  : —  I.  Co.vl  Tar. 
II.  Aromatic  Compounds.  A.  General.  1.  Physical. 
2.  Physiological.  3.  Theoretical.  B.  Speciax.  Benzene 
Group.  Diphenyl  Group.  Phenylated  Fatty  Hydrocarbons. 
Indol  Group.  Quinoline  Group.  Xaphthalene  Group. 
Phenanthrene  Group.  Anthracene  Group.  III.  Mordants 
and  DvESTrFFS.  IV.  Bleaching,  Dyeing,  Calico 
Printing  and  Finishing.  1.  General.  2.  Preparatory 
operations.  3.  Dyeing,  printing,  finishing.  The  present 
number  (Xo.  1)  commences  with  editorial  preface,  in  which 
the  necessity  for  such  a  collective  quarterly  periodical  is 
claimed,  considering  the  numerous  discoveries  of  suggestive 
character,  new  colours  or  compounds  possessing  marked 
physiological  influence,  patents  taken  out  by  the  physiologist, 
colour  chemist,  dyer,  and  calico  printer,  now  being  continually 
placed  before  the  world. 

The  number  contains  104  pages  of  text,  and  no  pains 
appear  to  be  spared  to  do  the  fullest  possible  justice  to  the 
theoretical  as  well  as  the  practical  side  of  the  entire  subject. 

Chemiker-Kaxendar,  1890.  Ein  Hiilfsbuch  f iir  Chemiker, 
Physiker,  Mineralogen,  Industrielle,  Phermaceuten,  Hiit- 
tenmanner,  u.s.w.,  mit  einer  Beilage.  Yon  Dr.  Rudolf 
Biedermax:<.  Elfter  Jahrgang.  Yerlag  von  Juhus 
Springer,  ilonViijou-Platz,  3,  Berlin,  N.  H.  Grevel  and 
Co.,  33,  King  Street,  Covent  Garden,  London. 

Small  8vo.  volume,  in  pocket-book  form,  price  3s.,  contain- 
ing :  Table  of  Contents ;  Chronological  Table  of  important 
Occurrences  and  Discoveries  during  the  Christian  era, 
relating  to  Chemical  and  Physical  Science  ;  Calendar,  with 
blank  pages  for  notes  j  Table  of  more-frequently  used 
Atomic  Weights.  After  the  Calendar  follow  some  28  pages 
of  blank  ruled  paper  for  memoranda,  &c.  Xext  is  a  complete 
series  of  Tables  supplying  every  want  of  the  chemist  which 
tabulated  matter  can  supplv.  A  good  example  of  an  amount 
of  useful  and  valuable  information  condensed  into  a  small 
space  is  to  be  found  in  the  little  chapter  on  the  Investigation 
of  Clays  by  Mechanical  and  Chemical  means,  and  also  of 
Fire  Clays,  the  chapters  mostly  tabulated,  on  the  detection 
and  testing  of  the  Coal-tar  and  Natural  Colours,  are  also 
models  of  their  kind.  The  work  closes  with  a  few  pages 
ruled  for  the  record  of  names  and  addresses,  fly-leaves  at 
the  end  supplying  the  German  Post  Office  Regulations,  and 
a  complete  railway  map  of  the  German  Empire.  The  text 
fills  315  pages,  a  small  volume  in  paper  cover  forming  an 
Appendix  to  the  Calendar — the  "  Beilage  "  referred  to  in 
the  heading.  In  this  are  to  be  found  tabulated  matter  for 
physicists,  and  at  the  end  an  Appendix,  giving  information 
as  to  the  Professors  and  Docenten  in  the  various  Polytechnic 
Schools  and  LTniversities,  and  to  the  subjects  taught  in  those 
Institutions.  A  tabulated  list  is  added  of  the  prices  of  the 
various  kinds  and  sizes  of  the  more  important  articles  of 
chemical  apparatus. 

Handbook  op  Chemicai  Technology.  Compiled  and 
edited  in  association  with  several  scientific  men  and 
specialists  by  Dr.  P.  Bolley,  late  Professor  of  Chemical 
Technology  in  the  Swiss  Polytechnikum  in  Zurich. 
Subsequently  continued  by  Dr.  K.  Birnbaum,  Hofrath  and 
Professor  of  Chemistry  in  the  Polytechnikum  of  Karlsruhe. 
First  volume  of  Group  III.  The  Chemical  Technology 
of  Fuels.  By  Dr.  Ferdin.vnd  Fischer.  Brunswick : 
Friedrich  Yieweg  und  Sohn.  London :  H.  Grevel  &  Co., 
33,  King  Street,  Covent  Garden. 

This  important  work  on  the  Chemical  Technology  of  Fuel 
is  contained  in  two  volumes.  Part  I.  and  Part  II.,  of  which 
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Part  I.  WHS  issued  in  1880,  and  Part  II.  in  1887.  They  arc 
of  8vo.  size,  tiioloscil  in  (iiipiT  coviTs,  and  tlie  jiiice  is  Kts. 
The  work  is  fullv  illustiati-ii  with  :iS4  tinelv  exceuted  wood 
en{rnivini;s.  Part  I.  with  119  and  Pari  II.  with  1:I5. 

Part  I.  (1H80)  contains  ICO  pafjesof  Mihjiit-niatttr,  wliilst 
Part  II.  (1SS7)  contains  :;ii.  The  wliolc  work  is  devoted 
to  incthtxls  of  invcstifialioii,  and  tlicsc  arc  headed  as  follows  : 
— Mcasureiuents  of  lleat  ;  .Measurements  of  l.if;ht ;  Inves- 
tipUions  of  Fuels;  Invcslifiation  of  Atniospherie  .Vir ; 
Investi-ralion  of  Fuel  (Jascs  ;  liivestifjation  of  Ilhiiniiiatinj^ 
Gas.  L'ndcr  the  investifn'tion  of  Fuel  is  to  he  found  a  very 
complete  an<I  full  description  of  the  various  caUirimeters 
which  have  hcen  deviscil ;  under  that  of  Atmospheric  .Vir, 
descriptions  of  the  methods  for  esliuiutiu^  ozoni',  earhonie 
acid,  carbonic  oxide,  sulphuretted  hvdrof.'en,  sulphurous 
acid,  and  ammonia;  whilst  under  Fuel  (iases  and  their 
Investigation  are  given  <lata  for  judging  of  furnace 
cHiciencies,  for  calculating  the  losses  of  heat  through  the 
gaseous  products  of  combustion  and  for  iustituting  ;i  research 
as  to  cvupomtion  efliciencv. 


Minks.  Summaries  of  the  Statistical  Information  eontaiiu'd 
in  the  Keports  of  Her  Majesty's  Inspectors  of  Mines 
under  the  provisions  of  the  Coal  Mines  Kegulation  Act, 
1887;  the  Metalliferous  Mines  Regulation  .Vets,  1872  and 
1873  ;  and  the  Slate  Mines  (Gunpowder)  Act,  18X2. 
Also  List  of  Inspectors  ami  Inspection  Districts,  Forms 
of  Heturns,  and  Particulars  of  Kxamiiuition  Boards  and 
of  Kxaminatious.     (C. — i780.)     Price  9|d. 

In  the  iutroduction  which  precedes  these  summaries  it  is 
stated  th.at  under  the  Coal  Mines  Regulation  Act,  1887, 
every  inspector  of  a  district,  an<l  un<ier  the  Metalliferous 
Mines  Regulation  .Vet,  1 872,  every  inspector  is  required  to 
make  an  annual  report  to  a  Secretaiy  of  .State,  aiui  these 
reports  have  to  be  laid  before  both  Houses  of  Parliament. 

lu  the.se  reports  the  statistics  of  persons  employed  in  and 
about  the  mines  are  prepared,  and  an  account  of  minerals 
wrought  under  the  C'oal  Mines  Aet  is  also  given.  A  separate 
volume,  entitled  "The  Mineral  Statistics  of  the  United 
Kingdom,"  is  also  prepared  by  the  Inspectors  of  Mines. 
From  the  summaries  there  given  it  appears  that; — - 

The  uumber  of  persons  employed  in  and  about  all  the 
mines  in  the  United  Kingdom  of  (ireat  Krituin  ami  Ireland, 
together  with  the  Isle  of  Man,  and  inclusive  of  tlio.se  em- 
ployed on  private  branch  railways  and  tramways,  and  in 
washing  and  coking  coal  on  premises  adjacent  to  or  belong- 
ing to  the  mines  (this  latter  information  being  an  addition  to 
previous  summaries),  amounted  to  592,656,  of  whom  5,680 
were  females  above  ground. 

The  number  of  persons  employed  in  and  about  all  the 
mines,  exclusive  of  those  employed  on  private  branch  rail- 
ways and  tramways,  and  in  washing  and  coking  coal,  was 
578,417,  of  whom  5,357  were  females,  the  aggregate  increase 
being  10,391. 

The  total  number  of  fatal  accidents  was  885,  and  the  total 
number  of  deaths  occasioned  thereby  960,  being  an  increase 
of  4  in  the  number  of  fatal  accidents,  and  a  decrease  of  91 
in  the  number  of  lives  lost,  com]>arcd  with  the  totals  of  the 
preceding  year.  The  summary  shows  also  the  ratio  o\'  fatal 
accidents  and  deaths  to  persons  employed,  the  death-rate  per 
1,000  being  1 '  660  as  compared  with  the  higher  ratio  of 
1  •  850  of  the  year  1887. 

The  quantities  and  kinds  of  mineral  wrought  iti  the 
different  districts  in  1888  amounted  to  182,660,163  tons,  of 
which  169,935,219  was  coal  and  8,635,032  ironstone,  the  rest 
being  tire-clay,  oil  shale,  and  other  minerals,  being  a  total 
increase  of  9,610,368  tons  compared  with  the  preceding 
year,  the  increase  of  coal  being  7,815,407,  and  of  ironstone 
1,065,114  tons. 

The  occupation  of  persons  employed  in  and  about  mines 
under  the  present  and  former  Coal  Mines  Acts  is  now  more 
than  twice  as  safe  as  it  was  at  the  commencement  of  the 
inspection,  the  average  ratio  for  the  first  10  years  ending 
1860  being  one  death  in  every  245  persons  employed,  for 
the  10  years  ending  1870  one  death  in  300,  for  the  10  years 
ending  1880  one  death  in  425,  whilst  for  the  present  year  it 
is  one  in  602,  a  much  more  favourable  ratio. 


The  ratios  of  accidents  and  deaths  to  the  number  of 
persons  employed  and  tons  of  mineral  wrought  in  each  of 
the  districts  were,  in  18t<8  : — 222,485  tons  of  mineral  wrought 
for  every  fatal  accident,  and  205,698  tons  for  every  death, 
as  compared  with  the  lesser  quantities,  208,494  and  173,919 
tons  respectively  in  the  preceding  year. 


Cratje  lUpojrt, 


TARIFF  CHANGES  AND  CUSTOMS 
UKGULATIONS. 

Russia. 

Classification  of  Articles  in  Customs  Tariff. 

Note. — Pond  =  36  lb.  avoirdupois.     Golil  rouble  =  'is.  2d. 

A  despatch,  dated  the  24th  October  last,  lias  been  received 
at  the  Foreign  UHice  from  Sir  R.  H.  1).  Morier,  Her  Majesty's 
Ambassador  at  St.  Petersburg,  enclosing  a  translation  by 
Mr.  Consul  Michell,  of  a  recent  notification  of  the  Customs 
Department  making  the  following  classifications  of  articles 
in  the  Russian  Customs  Tariff : — 

Zinc  sheets,  nickel  plated,  to  be  admitted  under  section  102, 
point  2,  of  the  Customs  tariff.  Duty  at  85  copecks  gold  per 
poud. 

Magnesite  in  powder,  to  be  cleared  under  section  135. 
Duty  at  1 5  copecks  gold  per  poud. 

Azotic  acid  salt  of  barium  and  strontium,  to  be  cleared 
under  section  140,  as  chemical  salts  not  specially  mentioned 
in  the  tariff.  Duty  at  2  r.  40  copecks  gold  per  poud. — Board 
of  Trade  Journal. 

Customs  Tariff. 

The  Russian  Customs  tariff  for  drugs  and  chemicals  is 
about  to  be  revised  in  a  manner  which  will  render  the 
importation  of  certain  articles  almost  impossible.  On  this 
occasion  the  move  appears  to  be  made  especially  with  the 
idea  of  injuring  German}-.  The  duty  on  ether,  coUodium, 
sahcylic  acid,  and  chloroform  is  to  be  raised  from  6  roubles 
to  15  roubles;  on  sulphuric  acid,  from  22  copecks  to  30 
copecks ;  on  tartar-emetic,  from  26  copecks  to  4  roubles 
(iibout  400  per  cent.)  ;  stearin  and  similar  tars  from  1'20  to 
2  roubles ;  borax  and  boracic  acid,  from  1 1  copecks  to  240 
copecs  per  poud.  These  are  but  a  few  examples  of  an 
increase  which  extends  over  the  whole  of  the  drug  and 
chemical  branches.  The  pond  is  equal  to  36  lb.,  and  the 
gold  rouble  (in  which  duties  are  payable)  to  'is.  'id. — ■ 
Chemist  and  Druggist. 

Heoised  Customs  Tariff. 

The  revised  Russian  Customs  tariff,  under  which  the 
duties  on  many  articles,  especially  certain  classes  of  machine- 
tools,  dyestuffs,  tanning  materials,  colonial  goods,  glass  and 
earthenware,  chemicals,  and  pharmaceutical  preparations, 
are  to  be  increased  to  such  an  extent  as  to  amount  to  virtual 
prohibition  of  importation,  will  ]uobabIy  come  into  force  at 
the  close  of  the  first  quarter  of  1890.  A  new  feature  in  the 
tariff  is  the  adoption  of  a  scheme  by  which  the  present  duties 
are  preserved  for  a  number  of  articles,  with  the  proviso  that 
they  will  be  applicable  to  the  lowest  class  of  goods  only, 
while  for  goods  of  better  manufacture  and  superior  quality 
the  duties  will  be  doubled  or  even  trebled.  It  was  at  first 
thought  that  the  new  Customs  law  would  be  aimed  specially 
.against  (Jenuany,  but,  according  to  this  particular  "shoddy" 
clause,  it  would  certainly  seem  as  if  Germany  is  to  be 
exceptionally  favoured,  at  the  expense  of  such  countries  as 
Great  Britain  and  France. — Ibid. 
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Italy. 
Prohibition  oj' the  Importation  oj'  Saccharine. 

A  coimuuiiication,  dated  8th  October  last,  has  been 
received  from  the  Foreign  Office,  forwarding  the  following 
translation  of  an  Italian  decree,  dated  the  29th  September 
last,  by  which  the  importation  and  production  of  saccharine 
and  saccharine  products  in  the  kingdom  of  Italy  are 
prohiljited. 

Art.  I.  The  importation  and  production  in  the  kingdom  of 
Italy  of  saccharine  (benzoato  soljinico')  and  of  saccharine 
products  are  prohibited. 

Any  person  contravening  or  attempting  to  contravene 
this  prohibition  will  be  subjected  to  the  penalties  imposed 
for  contraband. 

The  rules  respecting  the  importation  of  saccharine  for 
medical  use  will  be  fixed  by  ministerial  decree. 

Art.  11.  The  present  decree  will  come  into  force  ou  the 
1st  October  1889,  and  will  be  presented  to  Parliament  to  be 
converted  into  law. 

A  despatch,  dated  the  15th  October  last,  has  been  received 
from  Mr.  H.  X.  Bering,  Her  Majesty's  Charge  d' Affaires  at 
Itome,  enclosing  copy  and  translation  of  the  regulations 
framed  bj-  the  Ministry  of  Finance,  in  accordance  with  the 
decree  printed  above,  respecting  the  introduction  into  the 
kingdom  of  saccharine  for  pharmaceutical  purposes.  The 
copv  and  translation  in  question  may  be  seen  on  application 
at  the  Commercial  Department,  Board  of  Trade,  S.W. — 
Hoard  of  Trade  Journal. 

QUEENSL.UJD. 

E.remption  from  Duty  of  Sulphate  of  Ammonia. 

The  Moniteur  Beige  for  the  5th  October  last  states  that, 
according  to  a  recent  decision,  sulphate  of  ammonia  intended 
exclusively  for  the  manufacture  of  liquid  ammonia  is  free 
from  import  duties  in  the  colony  of  Queensland. — Ibid. 

Foreign  Import  Duties  on  Salt. 
See  Board  of  Trade  Journal  for  November,  p.  507. 

Victoria. 

Tariff  Alterations. 

The  revised  Tariff  Bill  was  passed  in  October,  and  by  it 
all  medicines  are  to  pay  a  duty  of  25  per  cent,  ad  valorem. 
Medicines  are  defined  as  consisting  of  two  or  more 
ingredients  mixed  ready  for  use,  not  being  in  chemical 
combination  ;  drags  and  chemicals,  packed  ready  tor  retail 
sale  or  consumption,  including  medical  compounds,  con- 
taining spirits  not  exceeding  the  strength  of  proof  by 
Sykes'  hydrometer ;  and  all  preparations  recommended  as 
beneficial  for  any  portion  of  the  human  or  animal  body 
or  the  cure  or  the  treatment  of  any  disease  or  affection 
whatever  ;  and  medicine  chests  or  cases,  with  or  without 
fittings.  Patent  and  proprietary  medicines  as  such  dis- 
appear from  the  tariff.  Chiuaware  and  porcelain  (except 
photographic  and  telegraphic  materials)  is  changed  from 
2.S'.  6(/.  per  cubic  foot  to  15  per  cent,  ad  valor-em;  earthen- 
ware, including  packing  (except  the  above  materials), 
altered  to  8(/.  per  cubic  foot,  measuring  outside  the  package 
as  imported,  instead  of  Is.  id.  per  cubic  foot  measured  after 
the  goods  had  been  unpacked  and  stacked,  and  all  break- 
ages thrown  out ;  bent  and  bevelled  glass,  instead  of  Is. 
per  cubic  foot,  is  now  20  per  cent,  ad  valorem ;  all  bottles, 
including  medicine  bottles,  are  to  be  6d.  per  cubic  foot, 
measured  outside  the  package,  not  the  solid  measurement 
of  the  bottles  themselves ;  the  duties  on  oils  in  bottles  are 
doubled  (4s.  per  dozen  quarts  and  so  ou),  and  a  new  line 
has  been  introduced  inqiosing  12.v.  per  dozen  ou  bottles  of 
oil  containing  more  than  a  quart,  but  less  than  a  gallon  ; 
perfumery  is  raised  from  10  to  20  per  cent. ;  the  duty  on 
paper  and  cardboard  boxes  is  now  revised  so  as  to  cover 
paper  or  cardboard  (with  or  without  printing)  cut  into 
shapes  for  wrapping  or  boxing,  and  stiU  stands  at  25  per 
cent.  Acetic  acid,  formerly  'Sd.  per  pint  or  lb.,  is  now 
charged  at  that  rate  when  containing  not  more  than  30  per 
cent,  of  "  acidity,"  and  for  every  extra  10  per  cent.,  or  part 
of   10  per  cent.,  above  30  per  cent.,  Id.  per  pint  or  lb. 


CUorodyne  is  classed  as  a  drug  at  25  per  cent,  ad  valorem, 
Cocculus  indicus  is  raised  from  Is.  Gd.  per  cwt.  to  Is.  per 
lb. ;  nux  vomica  from  Is.  6d.  per  cwt.  to  2d.  per  lb.,  but 
with  no  corresponding  increase  on  strychnine.  Liquid  glue, 
liquid  gum,  and  cements  are  made  20  per  cent,  ad  valorem ; 
gold  and  silver  leaf,  20  per  cent. ;  iuks,  writing  liquid  or 
powder,  10  per  cent.;  leather  (including  split  skins,  &c.), 
6d.  per  lb. ;  extracts  of  or  concentrated  meat,  20  per  cent. ; 
preserved  milk,  2d.  \>vr  pint  or  lb. 

Duties  have  been  removed  from  carbolic,  oxahc,  and 
picric  acids,  aloes,  cannabis  indica,  faba  amara,  grains  of 
paradise,  quassia,  iodide  and  bromide  of  potassium,  and 
syphon  bottles,  which  are  now  free. — Chemist  and  Druggist. 

France. 

The  Match  Monopoly. 

The  French  Ministry  suffered  a  serious  defeat  in  the  new 
Chamber  on  the  21st  November,  on  the  question  of  the 
lucifer  match  monopoly.  The  Government  accepted  an 
Order  of  the  Day  in  favour  of  its  working  the  monopoly, 
but  this  was  rejected  by  312  to  236.  The  first  clause  of  a 
Bill  making  the  manufacture  of  matches  a  free  industry 
was  carried  against  the  Government  by  292  to  232 ;  but  48 
hours  later  the  Bill  was  thrown  out  by  a  majority  of  seven. 
— Standard. 


EXTRACTS  FROM  DIPLOMATIC  AND 
CONSULAR  REPORTS. 

The  Margarine  Trade  in  Sweden. 

A  despatch,  dated  the  24th  October  last,  has  been 
received  at  the  Foreign  Office  from  Sir  F.  R.  Plnnkett,  Her 
Majesty's  Minister  at  Stockholm,  respecting  the  Swedish 
decree  relating  to  the  manufacture  of  margarine.  The 
following  is  a  copy  of  the  precis  of  some  of  the  provisions  of 
the  new  enactment  concerning  margarine  forwarded  in  Sir 
F".  Plunkett's  despatch  : — 

The  new  law  w^hich  has  to-day  appeared  in  print  is 
intended  partly  to  prevent  margarine  (by  which  the  enact- 
ment comprehends  every  butter-like  substance  of  whatever 
origin,  mixture,  or  combination  it  may  be,  so  long  as  it 
contains  fat  wliich  is  not  produced  from  milk)  from  being 
offered  for  sale  in  Sweden,  imported  thither  or  exported 
thence,  except  under  its  proper  name  ;  partly  to  provide  a 
control  that  the  margarine  which  is  made  in  the  kingdom 
be  prepared  fiom  adeqviate  materials  that  are  innocuous  to 
health,  and  that  the  preparation  thereof  is  conducted  in 
such  a  manner  that  the  article  manufactured  is  not  injurious 
to  health. 

On  comparing  it  with  the  present  Swedish  margarine  law, 
we  find  that  the  new  enactment  presents  the  following 
essential  differences,  viz.,  constant  control  of  the  manufac- 
ture; a  prohibition  of  owners  of  dairies  making  margarine; 
certain  shapes  for  the  vessels  in  which  margarine  is  to  be 
kept ;  the  expenses  of  testing  being  as  a  general  rule 
defrayed  from  the  public  purse ;  the  greatly  increased 
individual  responsibility. 

From  the  brief  account  we  have  just  given  of  the  charac- 
teristics of  the  new  law,  it  will  be  observed  that  it  closely 
resembles  the  Danish  law  concerning  margarine.  In 
Denmark,  however,  there  is  no  constant  control  during 
manufacture  as  proposed  in  Sweden,  while  on  the  other 
hand  the  Swedish  law  does  not  include  the  decrees  laid 
down  by  the  Danish  law  concerning  the  colour  of  margarine, 
and  the  highest  percentage  of  butter  which  margarine, 
according  to  their  law,  may  contain. — Board  of  Trade 
Journal. 

SiLICIAN    SoLPHtlR. 

{United  States  Consular  Reports,  August  1889,  p.  549.) 

The  American  Consul  at  Palermo  states  that  compared 
with  former  years  little  brimstone  is  now  exported  from 
Sicily  in  consequence  of  tlie  low  prices  which  obtain,  and 
it  is  feared  by  some  that  the  industry  may  have  to  be 
abandoned  in  the  near  future. — C.  G.  C. 
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China. 

Druy  Ejrports, 
TUc   exports   of   some   of   the   priiicipiil  drugs  from  the 
Chinese  treaty  ports  iu  188H  hiive  been: — 


Sliur 
AniM. 

Sc:  «-"• 

Galls. 

Eos. 
Oib. 

Rhu- 
barb. 

Kculs 

Value  H.  tacis 

80.392 

S.8!I3 
33.631 

271     31,201 
221,473     310,372 

2,34<i 
2«),475 

4.2«5 
167,828 

The  Camphor  Tnule  of  Formosa. 

Cumphor  is  pithered  in  the  interior  of  tlie  island  of 
Formosa  by  Chinese  Government  emjiloyes,  and  then  is 
taken  over  at  the  town  of  Tawatutia  by  a  Cantonese 
contnietor  at  the  i-ate  of  12  dols.  per  jiieiil  of  llCiJ  II).  The 
work  of  eolleetin;;  is  done  partly  liv  eivilians  and  partly  by 
soldiers,  and  without  military  protiction  to  the  workmen 
from  the  attacks  of  the  .-^avajies  little  oolleetinf;  eould  be 
done  in  the  wililer  ami  more  productive  refrions.  Hence, 
when  the  soldiers  have  to  be  drawn  away  on  more  pressing 
duties,  the  work  amourist  the  camphor  trees  is  stoppeil.  In 
1888  troubles  with  the  aborigines  in  two  different  parts  of 
the  island  have  occupied  all  the  available  troops,  deprived 
the  contractor  of  the  handsome  profits  he  would  have  made 
had  he  received  the  usu:d  supplies,  when  iVirmosa  cam|)hor 
in  the  Hong  Konfr  market  rose  to  :iO  dols.  per  picul.  Wlien 
the  new  contractor  took  over  the  work  at  the  end  t»f  1H87, 
he  introduced  strong  cases  with  thick  lead  linings  for  the 
ejirriage  of  camphor.  But  recently  it  has  come  forward  for 
shipment  iu  the  old  h»rge  tubs,  containing  nearly  four  pieuls, 
while  the  cases  contained  less  than  one.  It  is  also  said  that 
since  the  trade  became  a  Government  monopoly,  camphor 
has  gained  in  purity  by  the  exclusion  of  the  gum  of  a 
species  of  rattan  creeper  with  which  it  was  adulterated 
before. 

Opium. 

With  regard  to  the  falling  off  of  the  imports  of  o|iium 
into  China,  our  Consul  at  Chin  Kiang  states  — "  The 
prospects  for  the  present  year  point  to  a  considerable 
further  diminution  of  the  import  of  1888.  In  my  opinion 
foreign  opium  is  doomed  to  become,  within  a  very  measurable 
distance  of  time,  a  mere  expensive  luxmy,  only  used  by 
connoisseurs  and  the  very  rich,  just  as  the  very  choice 
vintages  of  France  are  in  Europe." 

Packing  Goods. 

Special  attention  should  be  paid  to  packing,  as  goods  are 
subjecteil  to  very  rough  usage  on  their  way  uito  the  interior 
of  China. 

Ground-Nut  Oil. 

Ground-nut  oil  has  made  a  first  appearance  as  an  article 
of  export  by  steamer  from  Pakhoi  in  1888.  Instead  of 
sending  it  as  formerly,  in  bulk,  by  junks,  a  method  is 
gaining  favour  of  packing  it  in  old  kerosene  tins  and 
shipjiing  it  by  steamer,  which  suggests  that  considerable 
deielopment  may  be  looked  for  in  the  export  of  this  article. 
— Chemist  and  JJniygist. 

Maueitius. 

Vanilla  Ejrports. 
The  following  were  the  exports  of  vanilla  from  Mauritius  in 
the  years  1886  and  1887,  according  to  value  and  weight : — 


) 


1886. 

1887. 

Quantity. 

Value. 

Quantity. 

Value. 

■ 

Kilo?.    1       Rs. 
12.054       ans-Si? 

Kilos. 
12,406 

6,06k 

61 

Rs. 

To  United  Kingdom  .... 
To  other  countries 

10,604 
231 

100,637 
3,200 

67,088 
5.30 

Total 

22,792 

312,049 

18,501 

250,939 

-Ibid. 


Drill/  Imports, 
Among  tlie  articles  importeil  into   Yokohama   last   year 
(1888)  the  following  were  of  pharmaceutical  interest : — 


Western  (IruKs  and  cheniioals. 
Eastern  „         „         „ 

Aniline  ilyes 

Dyes  and  paints 

Indigo 

Logwood  extract 

Condensed  milk 

Oils  and  wax 

Oil  paints 

Potash , 


Qiuintity. 


Value. 


Lb. 


129,014 


20,041 

299,789 

45,752 

20,013 

379,484 

28,731 

1,641,933 

.■i(i,669 

16,466 

20,938 

894,720 

11,027 

61,658 

17,668 

—Ibid. 


Pkki'. 


Drug  K.i-ports. 

The  value  of  coca  leaves  exported  from  Peru  in  1888  is 
returned  at  369,361  .soles,  which  represents  about  730,0001b., 
the  price  ranging  locally  from  25  to  30  soles  per  50  kilos. 
The  exports  of  so-called  "  crude  cocaine "  are  placed  at 
about  100,000  soles.— /6irf. 

German  Chemical  Tuade. 

Consul  Monaghan,  of  Mannheim,  reports  that  Germany  is 
exporting  to  all  parts  of  the  world  all  kinds  of  drugs  and 
chemicals  in  a  finished  state.  During  the  last  year 
232,800,000  marks  worth,  mostly  raw  material,  came  in, 
and  236,000,000  marks  worth,  mostly  finished  material,  went 
out  of  the  Empire.  Seven  per  cent,  of  the  Empire's  entire 
trade  was  in  these  articles  iu  1888,  as  follows : — 


Imports, 


Exports. 


Raw  material. 
Manufactures. 


Marks. 
143,300,000 


Marks. 
27,800,000 


99,500,000    I    208,300,000 


The  table  shows  an  import  of  five  times  as  much  raw 
material  as  export  of  the  same,  while  the  export  of  manu- 
factured wares  was  more  than  double  the  import  of  the 
same.  The  amount  and  values  may  be  better  expressed  in 
the  following  table  :— 


Description. 


Imports. 


R:iw  materials  t 
Raw  material  for  chemical  purposes 

Medicinal  drugs 

Resins,  pitches  (Hart/.) 

Tanning  stulTs 


Manufactures : 
Bases,  acids,  and  salts. 


Ether,  oils,  medicines,  perfumeries  . 

Explosives  and  combustibles 

Colours 


Marks. 
66,200,000 

15,600,000 

21,200,000 

24,100,000 

27,700,000 

9,900,000 

700,000 

31,700,000 


Exports, 


Marks. 
7,700.000 

6,800,000 

7,400,000 

1,200,000 

60,300,000 

27,200,000 
12,800,000 
89,500,000 


-Chemical  Trade  Journal. 
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MISCELLANEOUS  TJiABE  NOTICES. 

The  Cosditios  of  Siberian  Indcstrt. 

The  Leoant  Herald  for  the  8th  October  last  says  that 
there  has  recently  been  yuiblisheil  at  8t.  Petersburg  an 
interestin-;  work  concerning  Siberia,  in  which  the  following 
remarks  occiu" : — 

Judging  by  the  oiEcial  publication,  Siberian  industry  is 
still  in  a  sad  condition.  This  immense  country  has  only 
1,055  factories  and  works,  with  7,163  workmen,  and  a  pro- 
duction of  little  more  than  13  million  roubles.  And  what 
are  these  factories?  Cotton,  woollen,  and  flax  mills  are 
conspicuous  by  their  absence.  It  is  the  tanneries,  the  tallow 
factories,  and  the  shops  for  the  dressing  of  sheep  skins  which 
predominate.  Specialists  of  a  more  refined  order  are  almost 
non-existent.  Thus,  there  was  in  1887,  for  the  whole  of 
Siberia,  only  one  factory  of  chemical  products,  and  it  was 
small,  its  annual  production  being  only  25,000  roubles.  It 
was  the  same  with  the  paper  factories,  the  only  one  existing 
producing  only  to  the  value  of  4,000  roubles.  It  should  be 
stated  that  the  two  factories  were  both  in  Western  Siberia. 
— Board  of  Trade  Journal. 

Influexce  of  T.ixATioN  ON  Methods  op  PEODrcxiox. 
See  Board  of  Trade  Journal  for  November,  pp.  568 — 576. 

CoMMERCi.iL  Crises,  and  their  Periodic  Recurrence. 
Ibid.,  pp.  577 — 579. 

The  Future  Prospects  of  the  Saltpetre  Industry  in 
Tarapaca. 

Chem  Zeit.  13,  1015. 
The  President  of  the  Chilian  Eepublic,  in  his  speech  at  the 
opening  of  Congi-ess  on  the  1st  of  June,  spoke  of  the  posi- 
tion of  the  saltpetre  industry,  and  its  relation  to  tlJe  country 
itself.  It  was  the  desire  of  the  Government  to  increase  the 
production  and  lower  the  price  of  saltpetre,  and  at  the 
same  time  to  give  the  industry  a  more  national  character. 
This  it  was  proposed  to  do  by  dividing  out  the  saltpetre 
districts,  and  offering  them  publicly  for  sale.  A  certain 
portion  of  the  best  beds,  however,  would  be  reserved  for 
natives  and  none  other,  and  should  they  sell,  they  must  sell 
to  natives  only.  The  country  could  not,  of  course,  be  closed 
to  foreigners,"but  by  such  measm-es  as  these  the  Government 
hoped  to  prevent  the  industry  becoming  merely  a  foreign 
monopoly. — T.  L.  B. 

Cinchona  History. 

The  idea  of  acclimatising  cinchona  in  the  British  West 
Indian  Islands  was  conceived  about  30  years  ago,  when 
the  exploring  party  who  had  been  sent  to  South  America 
to  obtain  cinchona  plants  and  seed  for  British  India  were 
instructed  to  send  any  surplus  they  might  have  to  the 
Governors  of  Jamaica  and  Trinidad  for  experimenting 
purposes.  In  1861,  the  year  following  the  receipt  of  the 
seed,  there  were  already  400  plants  ready  for  planting  out 
in  the  Jamaica  Botanical  Gardens.  As  the  climate  of 
Bath  Gardens,  where  the  first  experiment  was  made,  was 
unsuitable  for  the  successful  growth  of  cinchonas,  they 
were  tried  at  Cold  Spring  coffee  plantation,  at  an  elevation 
of  4,000  feet.  There  the  climate  and  soil  proved  all  that 
could  be  desired,  and  in  November  1862,  a  plant  of 
Succirubra  cinchona  had  attained  to  the  height  of  44  in., 
with  leaves  measuring  I35  in.  long  by  8j  in.  broad.  The 
same  plant,  when  two  years  old,  measured  6  ft.  in  height, 
■with  ten  branches,  having  a  circumference  of  stem  at  base 
of4iin. 

The  experience  gained  in  these  preliminary  attempts 
paved  the  way  for  the  larger  enterprise  undertaken  by 
the  Jamiaca  Government  in  1868,  from  which  date  cinchona 
planting  in  the  island  took  a  fresh  departure.  A  further 
supply  of  seed,  consisting  of  C.  officinalis  and  C.  calisaya, 
was   obtained    from   Ceylon.      In    1886    the    Government 


cinchona  plantations  in  the  Blue  Mountain  district  occupied 
143  acres.  For  the  purpose  of  encouraging  tlie  cultivation 
of  cinchona  by  private  enterprise,  the  Government  planta- 
tions during  the  last  few  years  have  distributed  1,250  oz. 
of  cinchona  seed,  1,200,000  cinchona  seedlings,  and  469,000 
cinchona  plants. 

Large  shipments  of  cinchona  bark  were  made  from  the 
Government  plantations  during  the  years  1879  to  1884,  and 
the  prices  realised  proved  that  the  chmate  and  soil  of 
Jamaica  were  particularly  well  suited  to  the  successful 
cultivation  of  cinchona  plants.  As  much  as  10s.  per  lb. 
was  obtained  for  root  bark  of  C.  officinalis,  while  on  large 
shipments  the  average  price  realised  was  6s.  7d.  per  lb. 
All  the  various  species  of  cinchona  have  been  introduced 
to  Jamaica,  including  the  valuable  C.  ledgeriana. 

About  2,600  acres  have  been  taken  up  by  private  planters 
for  the  cultivation  of  cinchona  in  Jamaica,  and  the  industry 
there  is  now  well  established.  But  as  Jamaica  was  late  in 
the  field,  and  only  now  produces  bark  of  suificient  age  to 
be  placed  in  the  market,  the  planters  are  compelled  to  hold 
back  their  bark  until  there  is  such  an  improvement  in  the 
market  as  will  justify  regular  shipments.  This,  it  is  hoped, 
will  only  be  a  question  of  time.  Meanwhile  two  samples  of 
Jamaica  loxa  bark,  from  trees  six  years  old,  grown  on  a 
private  plantation  at  5,000  feet,  have  been  lately  analysed 
by  Mr.  David  Howard,  and  found  to  contain  : — 


Quinine.      '  Cinchonidine. '    Cinehonine. 


Per  Cent. 
2-23 


1-74 


Per  Cent. 
0-41, 


0-57 


Per  Cent. 
0-04 


0-06 


Amorphous. 


Per  Cent. 
0-51 


0-55 


In  each  ease  there  was  a  trace  of  quinidine. 

The  tests  are  thus  very  much  what  loxa  bark  of  similar 
appearance  from  South  America  would  give.  It  is  rather 
a  Chaguera  than  a  Crispi  or  Uritusinga,  which  gives  the 
richer  yields  that  characterise  the  finest  officinalis  from 
the  Dodaketta  plantations.  The  fine  old  South  American 
HO  loxa  quills,  which  would  now  be  worth  in  Loudon  from 
2s.  2d.  to  2s.  Gd.  per  lb.,  are  used  by  French  pharmacists 
for  flavouring  liqueurs.  They  are  said  to  give  to  the  latter 
a  bouquet  which  cannot  be  obtained  with  any  other  variety 
of  bark,  or  even  with  loxa  itself  when  grown  in  India, 
Java,  or  Jamaica.  For  this  reason  only  the  genuine  South 
American  loxa  realises  prices  wholly  out  of  proportion  to 
its  alkaloidal  value.  It  is  also  said  that  common  hard 
pitayo  bark  at  2d.  to  3d.  per  lb.  is  used  in  Spain  for 
giving  a  "  body  "  to  sherry  wine. — Chemist  and  Druggist. 


German  Export  Trade. 

A  report  on  the  export  trade  of  the  German  Empire  for 
the  first  half  of  the  current  year  shows  a  material  decline  in 
the  export  of  all  German  textiles,  and  a  still  more  serious 
decrease  in  iron  goods,  es|icoialIy  rails,  wire,  and  pig  iron, 
which  between  1886  and  1S8S  declined  nearly  a  half,  and 
the  first  half  of  1889  recovered  only  slightly.  The  latter 
seems  to  be  affected  most  unfavourably  by  the  tariff  policy 
and  "  rings."  In  machinery,  the  export  of  locomotives  and 
engines  falls  consideraby  short  of  1886  as  well  as  of  1888, 
while  the  export  of  other  machinery  also  is  less  than  1888. 
'Copper  goods  have  constantly  declined ;  lead  and  zinc  have 
also  decreased.  The  trade  in  chemicals  is  still  favourable, 
especially  tar  colours  and  chloride  of  potash,  and  aniline 
dyes  improve  slowly.  In  suudry  articles,  which  up  to  last 
year  showed  a  steady  advance,  a  great  decrease  is  noticeable 
in  1889,  such  as  glassware,  leather,  and  leather  goods.  There 
are  also  decreases  in  the  exports  of  alcohol,  spirits,  beer,  and 
paper,  while  there  is  an  increase  in  sugar.  The  total  result 
is  a  certain  stagnation  in  the  export  of  industrial  products, 
which  in  1883  amounted  to  2,337  million  marks,  and  in  1888 
to  only  2,369  million,  and  a  notable  decrease  in  the  last  half 
year.  In  raw  materials  there  is  a  steady  decrease  from  958 
million  marks  in  1880  to  932  million  iu  1883  and  834  million 
iu  1888.— /i/rf. 
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MiMRRAl    IlFBOI-ncEII    OF    PkBOI.V. 

Ki'cent  ^iirvovs  bnvo  shown  that  the  supply  of  coal  in 
IVrsiii  I!*  not  i-i'Strictt-d  to  one  or  two  pluci's,  tliat  the 
i|iliintily  is  priu'tically  unliniileil,  anil  that  at  llic  pit's 
luouth  it  can  bo  proihiui'il  and  solil  for  is.  or  G.«.  a  ton.  At 
pivsont  uoiil  is  only  workeil  at  Ilir,  -10  or  50  miles  from  the 
capital,  where  the  ontpnt  each  year  is  L'^OOfl  tons.  Iron  is 
believed  to  be  found  in  close  conjunction  with  these  IVrsian 
coal-tields,  but  at  present  only  one  mine  near  Telu-ran 
produein;;  excellent  ore  and  70  cent,  of  metal  is  likely  to  be 
.seriously  worked.  The  Klbur/.  ranjfe  is  also  rich  in  this 
mineral — the  ore  producing  from  2.»  to  BO  pir  ciiit.  of 
metal.  I'opper  is  found  Ihroufihout  the  eountry,  and  was 
one  of  the  chief  exports  from  (ioinbrooni  170  years  Ufjo. 
There  is  also  abundance  of  Icatl  in  the  Mlbur/.  mountains, 
niid  as  there  is  a  ^rent  demand  for  this  metal  in  liussia, 
it  is  expected  that  a  profitable  trade  in  it  can  be  carried  on 
aen)ss  the  Caspian.  Amonji  the  other  mineral  resources  of 
Persia  may  be  mentioned  liorax,  niaufjanese,  asbestos,  and 
mercury.  Naphtha  and  pclroleum  have  also  been  rifi'rred 
to,  atal  as  they  are  to  be  found  in  j;realest  abundance  ni'ar 
the  Karnn  they  can  speedily  be  tiirind  to  practical  iiuriiosc^;. 
— Iiitnmunyer. 

Soda  in  HusGAnv. 

Soda  iish  and  soda  crystals  are  imported  into  Hun;;ary  in 
larfle  iiuantitics:  in  18HH,  '.>,09  1  tons  ;  in  1887,  8,r,C,0  Ions  ; 
and  in  188G,  8. Hot)  tons,  althou«ili  Aery  lar^e  soda  deposits 
exist  in  the  country  itself.  Near  Na^'v-Hocsko,  in  th<> 
tlislrict  of  Marniarosa,  there  are  large  soda  works  owne<l  by 
a  Swiss,  Mr.  Kriedrich  Midler,  but  these  are  by  no  means 
eipnil  to  the  supply  of  the  wants  of  the  country.  Most  of 
the  soda  salts  importcrl  into  Ilunjjary  ci^ine  from  Uoheinla. 
Silesia,  and  Galicia.  X  considerable  (pumtity  is  also 
purchased  from  Kn){land  and  iinporte<I  riii  Trieste,  iiotwilh- 
standiii);  there  is  a  duty  of  about  Wil.  per  lb.  on  foreign 
soda  ash  and  crystals. — (,'Uemist  (mil  Vniyyist. 

QricKsii.vKn  in  IUssia. 

I'roni  some  additioiud  information  about  the  Kiisslaii 
quicksilver  mines  recently  pivtn  by  a  Kussiau  <;enllciuan. 
it  api)ears  that  a  beil  of  ciiuiabar  was  discovered  in  1879 
by  .Mr.  A.  W.  Miiu'iikolT,  a  Itussian  mining  engineer, 
in  the  Catheriiioslart"  ( it)\erimient  ilistrict  of  IJakumuth. 
about  three  miles  east  from  the  railway  station,  Xikitoko, 
on  the  Koursk-Kharkoff-.\z.ofI  line.  From  want  of  sullicient 
means  the  mine  was  not  worked  until  Mr.  Alexan<icr 
.Vnerbaeh,  late  Professor  A  the  Imperial  Mining  Institution 
of  St.  Petersburg,  obtained  from  the  peasants  of  the  \'illage 
Zni/.elT,  the  owners  of  the  land,  the  right  of  exploitation  in 
the  begimiing  of  188.J.  He  engaged  Mr.  Minenkoff  for 
careful  exploration  during  the  summer.  The  results  being 
satisfactory,  Mr.  Anerbach  was  lucky  enough  to  raise  the 
recpiired  capital  (exceedingly  ditlicult  in  Kussia,  especially 
for  milling  afTairs),  and  formed  "  The  Society  for  the 
Kxploitation  of  (Quicksilver,  Alex.  Anerbach  and  Co.,  in 
St.  Petersburg."  At  the  end  of  December  I88G,  all  buildings, 
engines,  &c.  being  ready,  the  works  were  started.  The 
lodes  discovered  are  from  21  to  19  ft.  thick,  running  from 
east  to  west,  with  a  dip  of  50'.  The  quantity  of  ore  pro\cd 
bv  exploration  is  estimated  to  be  about  191,000  tons,  and, 
calculated  at  nearly  1  per  cent,  quicksilver,  would  produce 
about  1,9U0  tons  of  metal.  The  works  delivered  during 
1887,  :!, 905  pouds,  or  111,009  lb.  of  quicksilver;  in  1888, 
10,060  pouds,  or  :iG2,3Cfi  lb.,  but  with  the  present  inimber 
of  furmices  the  eomiiany  will  be  able  to  tre.it  ainnnilly 
51,200  tons  of  ore,  anil  on  the  b.isisof  the  present  extraction 
of  about  15  lb.  of  pure  (juicksilver  to  the  ton  of  ore,  the 
cpuuitity  produced  for  sale  will  increase  up  to  22,  loi)  pouds, 
or  808,864  lb.,  per  annum.  The  consumption  of  quicksilver 
ill  Uussia  being,  about  2,000  flasks  of  84  J  liussian  lb.,  or 
76'5  lb.,  Knglish,  every  year,  the  company  can  export 
nearly  18,000  lb.,  say  8,820  flasks,  per  annum.  The  cost 
price  of  I  poud  (30  lb.)  of  quicksilver  is  not  quite  15  roubles 
(U.  ll.^.  111/.), or  per  flask  of  2  ]iouds  4';  lb.  (76l  lb.  Knglish), 
31 '50  roubles  (3/.  Gs.),  and,  with  the  selling  price  hetwecn 


II.  and  8?.  per  flask,  fhcro  nrc  good  reasons  to  expect  good 
diviiU'iids  in  the  future.  These  are  the  first  and  the  onlv 
quicksilver  works  in  Kussia.  Their  eslablislnneiit  and  prime 
cost  has  been  about  630,000/. — Ibifl. 


An  Ameiiitan  Ciikmicvi.  Six  iktv. 
Eng.  anil  Miii.  .Iminiiil.  48,  333. 

In  the  issue  of  the  Kiiijiiu'ciiiuj  uiiil  .Miiiini/  .Tminiiil  for 
.Tunc  8th,  1889,  we  referred  to  the  proposed  formation  of  an 
American  Chemical  Society,  a  plan  for  wliicli  was  to  be 
discussed  at  the  Toronto  meeting  of  the  .Vinerican  Association 
for  the  .Vilvanecmeiit  of  Science.  In  accordance  with  Ibis 
plan  an  afternoon  was  devoted  to  the  cousidciatiou  of  Ihc 
suggested  organisation  before  the  Chciuieal  .S'ction,  and  in 
the  discussion  Professors  Barker,  Keinsen,  Clarke,  and 
Prescott  each  took  an  active  share.  For  the  most  part  the 
gathered  chemists  evinced  their  desire  for  a  natioiud  societv, 
but  the  conservative  expressions  of  opinion  from  certain  of 
the  older  members  led  to  the  loss  of  the  resolution  reeom- 
niending  the  confinualiou  of  tlie  eoiumiltee  with  instructions 
to  draw  up  a  plan  of  organisation;  and  subsequenlh-  a 
committee  was  appoinlcd.  with  instructions  to  cauvas  the 
ground  and  report  at  Indiauaiiolis  at  the  next  meeting.  This 
committee  consists  of  Professors  Clarke,  of  Washington  ; 
Holton,  of  New  York  j  Hart,  of  Kaston ;  Warder,  of 
Washington  ;  and  Kllis,  of  Toronto. 

That  a  luitlonal  organisation  of  chemists  is  desirable  is 
certain,  and  that  it  could  exist,  and  hold  the  same  relation 
to  the  chenuea!  industries  of  tliis  country  as  the  .\meriean 
Institute  of  .Mining  Kngineers  does  to  the  mining  imlustries, 
is  also  true.  To  this  end,  it  seems  to  us,  that  the  plan 
followed  by  the  Society  of  Chemical  Industry  in  Great 
Ifritain  is  the  best  one  to  adopt,  viz.,  a  national  organisation 
with  local  sections,  holding  its  annual  meeting  in  connexion 
with  that  of  the  American  Association.  A  fear  that  a  new 
chemical  society  was  to  be  created  has  been  expressed  by 
the  more  conservative  chemists,  but  in  the  minds  of  those 
who  arc  most  active  ill  the  matter,  it  is  consolidation  of 
those  existing  that  is  desired. 

Let  the  American  Chemical  .Society  of  New  York,  the 
Chemical  Society  of  Washington,  and  the  Chemical  .Section 
of  the  Frauklin  Institute  appoint  delegates  to  meet  and 
confer,  for  the  purpose  of  considering  ways  and  means  of 
consolidation.  They  should  decide  n]ion  ^uch  points  as  the 
following : — 

1.  The  establisbinent  of   local   sections  at    ISoston,   New 

York,  Philadelphia,  Wasliingtou,  Italliinore,  and  other 
large  centres. 

2.  The   date    and  place  of   meeting  for   the  election  of 

olliccrs. 

3.  The  preparation  of  a  financial  scheme,  so  that  the  cost 

of  management  should   be   equitably  divided   among 
the  diU'erent  sections. 

4.  The  publication  of  a  suitable  journal. 

The  establishment  of  a  National  Cliemic:d  .^oi-iety  should 
come  from  united  action  of  the  existing  Societies,  and  not 
from  without. 


FaITOHY    I.NSI'KI  TldN    IX    AtSTlilA. 

The  following  information  on  the  subject  of  factory 
inspection  in  .Austria  is  extracted  from  the  last  report  of  the 
t'nited  States  Consul  at  Prague  : — 

The  law  creating  inspections  of  industrial  establishments 
went  info  cfl'ect  .lune  I7tb,  1883.  It  consists  of  20  sections, 
and  its  nuiin  provisions  are  given  in  the  following  synopsis. 

The  Minister  of  Commerce  is  authorised  to  ajqioint,  with 
the  comnirrenec  of  the  Minister  of  the  Interior,  the  necessary 
number  of  factory  inspectors  in  the  different  provinces,  and 
a  general  inspector.  He  may  also  appoint  special  inspectors 
for  certain  branches  of  industry  whose  districts  may  com- 
prise different  provinces.  Only  persons  having  the  requisite 
knowledge  of  business  and  speaking  the  languages  which 
prevail  in  their  respective  districts  may  be  choseii  for  the 
office  of  inspectors. 
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It  is  the  duty  of  the  inspectors  to  enforce  the  existing 
laws  and  regulations  in  regard  to— 

1.  The    arrangements   and    provisions   to   be    made   for 

protecting  the  lives  and  the  health  of  operatives, 
both  in  workshops  and  dwellings. 

2.  The  mode  of  employing  workmen,  the  hours  of  work, 

and  the  periods  of  rest. 

3.  The  registry  of  operatives,  factory  rales,   payment  of 

wages,  and  working  men's  certificates. 

4.  The  instruction  of  apprentices  in  the  trade. 

When  the  inspector  produces  his  commission,  issued 
yearly  by  the  chief  administrative  officer  of  the  province, 
the  factory  owner  or  manager  is  bound  to  permit  him  to 
enter  the  shops  and  the  dwellings  of  the  operatives  at  all 
times,  but  in  the  night  time  only  when  the  shops  are  running. 
The  owner  or  manager  has  a  right  to  accompany  him  during 
the  inspection. 

The  inspector  is  authorised  to  put  questions  to  any  person 
employed  on  the  premises  on  subjects  within  the  scope  of 
his  official  cognizance,  if  necessary,  without  tiie  presence  of 
witnesses,  avoiding,  as  far  as  possible,  any  disturbance  of 
the  business. 

If  entrance  is  denied  to  the  inspector,  or  information 
refused,  or  employes  are  prevented  from  giving  the  infor- 
mation asked  for,  or  urged  to  make  false  statements,  the 
owner  or  manager  makes  himself  guilty  of  an  offence 
punishable  under  the  factory  code,  unless  the  ordinary 
penal  code  is  applicable.  When  the  inspector  finds  that  the 
factory  laws  and  regulations  are  neglected  or  viohited,  he  is 
obliged  to  insist  upon  an  immediate  correction  of  the  failings 
or  abuses.  Should  it  be  refused,  he  has  to  notify  the  proper 
authorities  in  order  to  enforce  compliance  through  regular 
official  action,  and  such  authorities  must  in  their  turn  notify 
the  inspector  of  their  action,  from  which  he  has  a  right  to 
appeal  to  a  higher  instance. 

Whenever  the  health  of  the  employes  appears  to  be 
endangered  through  the  methods  used  at  an}-  nJanufactory, 
the  inspector  may  ask  the  proper  authorities  to  secure 
the  assistance  of  experts  and  physicians  in  making  an 
investigation,  and  if  the  defects  charged  by  the  inspector 
are  found  to  exist  the  expense  is  to  be  borne  by  the  owners. 
It  is  further  made  the  duty  of  the  inspectors  to  assist  the 
mainifacturers  in  complying  with  the  law,  to  mediate  between 
the  employer  and  the  employed  when  differences  arise,  and 
to  tr}'  his  best  to  maintain  good  relations  between  them. 

The  inspectors  are  required  to  report  j'early  to  the  Minister 
of  Commerce,  containing  a  list  of  the  accidents  met  with  by 
the  operatives  in  the  discharge  of  their  duties,  with  their 
causes,  and  with  suggestions  of  such  legislative  or  admini- 
strative measures  as  may  be  in  the  interest  of  both  employers 
and  employed. 

The  inspectors  are  bound  by  their  oath  not  to  divulge  any 
information  they  may  become  possessed  of  concerning  the 
business  condition  or  management  of  different  industrial 
establishments,  and  particularh-  all  such  information  the 
secrec}'  of  which  is  enjoined  bj-  the  owners  of  factories.  A 
violation  of  this  rule,  and  the  use  of  the  acquired  knowledge 
of  such  secrets  for  his  own  benefit,  either  during  the  term  of 
office  or  after,  is  punished  by  imprisonment  from  three 
months  to  two  years,  unless  the  ordinary  penal  code  provides 
severer  punishment. 

An  inspector  must  not  be  engaged  in  any  industrial 
business  either  himself  or  by  proxy,  or  be  employed  in  any 
capacity  in  connexion  with  such  business.  He  is  not  allowed 
to  accept  compensation  of  any  kind  or  nature  from  the 
employers  or  workmen,  and  is  bound  to  refuse  their  hospitality 
if  offered. 

Fourteen  inspectors  of  factories  and  a  general  inspector 
have  been  appointed  under  the  law.  During  the  first  trial, 
voices  were  loud  prophesying  the  certain  failure  of  the 
institution.  The  manufacturers  were  mostly  hostile  to  the 
system  of  inspection,  trying  to  impede  its  workings,  and 
workmen  were  dismissed  in  some  cases  for  bringing  their 
grievances  before  the  inspectors. 

In  regard  to  tlie  enforced  reduction  of  the  hours  of  work 
from  12  to  11,  it  was  asserted  that  it  would  cripple  Austrian 
industry  in  its  struggle  with  foreign  competition,  but  evil 


prophecies  have  not  been  fulfilled,  and  the  system  of  factory 
inspection  has  by  this  time  become  popular  even  with  the 
employers  of  labour. 

The  first  annual  reports  were  made  in  1885,  and  the 
reports  for  the  1888  have  recently  been  published.  From 
the  latter  it  appears  that  the  factory  inspectors  have  pre- 
vented many  a  strike,  caused  the  redress  of  numerous  just 
grievances,  and  brought  .about  the  adoption  of  measures  in 
many  factories  for  the  protection  of  the  operatives  against 
accidents  and  injury  to  health. 

In  the  course  of  last  year  the  factory  inspectors  received 
2,780  applications  for  advice,  assistance,  intervention,  and 
mediation  from  factory  operatives,  and  1,350  appplications 
from  employers.  They  intenened  successfully  in  favour  of 
the  operatives  in  1,785  cases,  and  refused  757  such  applica- 
tions as  not  being  weU  founded.  During  the  same  time  the 
inspectors  rendered  opinions  in  3,490  cases,  and  took  part 
in  1,590  commissions  and  investigations.  The  number  of 
orders  and  directions  given  by  them  in  regard  to  better 
arrangements,  ventilation,  heating,  lighting,  &e.,  exceeds  in 
the  same  period  10,000.  The  number  of  factories  and  shops 
inspected  by  them  was  4,068,  as  against  4,190  during  the 
previour  year,  with  270,000  operatives.  There  are  in  this 
Empire  about  370,000  establishments  subjected  to  the  super- 
vision of  those  officers,  ;.nd  since  the  creation  of  the  present 
system  of  inspection  until  the  close  of  last  year  there  were 
16,000  premises  inspected.  Hence  it  would  appear  that  the 
number  of  inspectors  is  far  too  small  for  a  comprehensive 
and  thorough  working  of  this  last  in  the  early  period  of  its 
existence. — Board  of  Trade  Journal. 

COXFEREXCE    OF    HYDROCHLORIC    AciD    JIaxUFACTUREBS. 

The  hydrochloric  acid  manufacturers  of  Widnes,  Runcorn 
and  Birmingham  have  been  holding  a  series  of  weekly 
meetings  in  Liverpool  lately,  with  the  object  of  maintaining 
the  present  high  price  for  next  j-ear's  contracts.  They  also- 
considered  a  proposal  to  "  pool "  the  whole  production  of 
the  associated  works,  but  the  anticipation  that  other  firms 
who  have  not  been  in  the  association  will  be  sellers  of  acid 
next  year  has  prevented  its  adoption.  The  last  meeting,  on 
October  30,  authorised  the  members  to  sell  at  their  own 
price,  when,  where,  and  as  they  liked,  in  the  meantime. 
Some  contracts  were  immediately  made  at  8rf.  per  carboy, 
then  at  7(f.,  for  considerable  quantities,  and  more  was  offered 
at  this  price  from  Widnes  than  could  be  sold.  Xow  &d.  per 
carboy  is  spoken  of  as  the  price  for  next  year,  though  the 
combination  quotation  remains  lOd.  This  price  has  been 
too  high  in  comparison  to  the  price  of  bleach,  and  it  has 
undoubtedly  reduced  the  consumption  of  hydrochloric  acid 
Vitriol  has  been  far  cheaper  for  a  variety  of  purposes,  and 
has  been  largely  used  in  preference.  By  increasing  the 
consumption  of  hydrochloric  acid  by  selling  it  at  a  reasonable 
price,  there  will  be  the  less  necessity  to  make  much  more 
bleach  next  year  than  has  been  made  this  year.  The  price 
of  bleach  could  be  maintained  by  a  moderate  increase  in  the 
make,  but  it  will  not  yet  bear  an  increase  equal  to  the  nominal 
capacity  of  the  works. — Chemist  and  Druggist. 


The  Bleach  Association. 

A  meeting  of  members  of  the  chemical  trade  was  held  at 
Liverpool  on  Xovember  14,  to  consider  the  question  of 
renewing  the  combination  of  bleaching  powder  manufacturers 
which  is  due  to  expire  at  the  end  of  this  year.  The  com- 
bination has  existed  for  seven  years,  and  its  immediate 
financial  results  have  been  exceedingly  beneficial  to  the 
makers,  as  the  price  of  bleach,  which  was  4/.  per  ton  before 
the  combination,  has  been  maintained  by  it  at  6?.  to  8/.  per 
ton,  the  Leblanc  process,  by  which  the  combined  manu- 
facturers work,  being  thus  artificially  kept  up,  and  the  output 
regulated  to  the  requirements  of  the  markets.  At  the 
Liverpool  meeting  it  was,  however,  unanimously  agreed  not 
to  renew  the  combination,  as  no  common  mode  of  action 
could  be  found,  the  propos.al  to  continue  on  the  basis  of  the 
limitation  of  the  decomposition  of  salt  by  25  per  cent. 
proWng  unacceptable  to  the  majority.  From  the  beginning 
of  next  year  there  will  thus  be  free  competition  in  this 
important   article,   and   some  of   the  larger   manufacturers 
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repinl  this  prospect  with  iiuuh  satisfaction.  Coal,  salt,  and 
WKp's,  howi'ver,  are  so  nuuh  lUaivr  now  than  seven  yeais 
up>,  that  it  is  questionable  whether,  evei\  without  the  com- 
Itiinitioii,  the  pre\io»is  low  r.ites  will  return.  The  acid 
assoeiatiun  follows  iheilissolutiou  of  the  hleaeh  eonihination. 
—Jbid. 

Thk  Austrian  Si;oar  Tradk. 

About  20  Iar<;e  beetroot  su^ar  factories  are  beinfj  built 
in  Austria-Huufiarv.  the  fjreater  number  in  Iluntrarv.  where, 
indeed,  some  of  them  are  alreaily  worklnj;.  The  export  of 
sugar  beinj;  at  present  very  slack,  the  conseiiuent  over-pro- 
duction has  resulted  in  the  lowest  price  since  1H8G — 11  tlorins 
25  kreuzers  for  UIO  kilos,  of  raw  su);ar.  The  present  rate 
of  production  will  be  doubled  if  all  the  new  factories  in 
lluuf;ary  enter  into  competition,  and  the  Austrian  supir  in- 
dustry, as  apart  from  that  of  lluufjary,  will  suffer  accordiiifjly, 
the  Ilnngiman  law  rcjiulatiiifr  domestic  taxation  and  the 
export  boiuities  being  far  more  favoundde. 

To  cope  with  this  prospect  the  Austrian  State  railwiiys 
have  just  reduced  the  rates  for  the  carriage  of  sugar  to  the 
frontier,  and  pressure  is  being  exercised  upon  the  southern 
lines  to  lower  the  rates  to  Trieste,  .fudging  by  this,  we  may 
expect  a  period  of  very  cheap  sugar,  over-production  being 
equally  great  in  all  the  bounty-giving  countries. — fitanilard. 


Itali.vx  Tradk. 

It  would  be  impossible  to  maintain  that  the  (inancial  and 
economic  conditions  of  Italy  can  be  painted  altogether  in 
rose  colour  ;  but  it  is  instructive  to  note,  as  a  set-olf  against 
some  exaggerations  on  the  other  side,  that  here  and  there 
little  awakenings  of  commercial  activity  may  be  iibserved. 
and  that  considerable  productive  power,  hitherto  dormant,  is 
endeavouring  to  erect  itself  on  a  inircly  national  basis. 

.\s  this  iticreased  activity  certtiinly  dates  from  the  breaking 
off  of  the  commercial  treaty  with  France,  it  must  be  supt)osed 
that,  together  with  much  e\\\,  that  change  brought  also  with 
it  .some  good. 

Several  home  industries  in  Italy  have  taken  adevelo]iment 
within  the  last  few  months  which  could  scarcely  have  been 
the  ca.se  had  the  general  economic  conditions  been  so  bad 
and  so  unstable  as  they  have  frequently  been  described. 
Numerous  and  important  factories  have  arisen,  especially 
for  the  mainifacture  of  machinerr,  textile  fabrics,  and 
metals.  A  report  is  being  prepared,  by  order  of  the 
Minister  of  Agriculture  and  Commerce,  tabulating  the 
increase  in  this  direction  since  1887.  This  report  is  at 
present  very  incomplete,  and  notes  from  the  various 
Chambers  of  Commerce  are  still  wanting,  but  the  following 
figures  give  the  result  of  the  official  inijuiry  thus  far. 

Three  new  silk  factories  ha\'e  arisen  in  the  province  of 
I'dine,  and  one  in  \'arese.  In  the  latter  district  an  important 
establishment  for  weaving  silken  fabrics  has  been  erected, 
and  two  others  have  been  enlarged.  l'"our  cotton  mills 
have  been  built  at  I'dine,  C;urara,  Lucca,  and  Varese,  and 
one  greatly  eidargcd.  Large  establishments  for  the  pro- 
duction of  glass-ware,  paper,  dressed  leather,  woollen  goods, 
soap,  furniture  of  various  descriptions,  dairy  produce,  and 
alimentary  produce  of  all  kinds  have  in  the  period  above 
I  indicated  sprung  up  at  Chiaravallo,  .Mucerata,  Ventimiglia, 
Udine,  Varese,  Kimini,  an<l  a  long  list  of  other  places 
which  cannot  be  given  here ;  and  in  the  province  of  Udine 
alone  they  included  one  for  the  manufacture  of  metric 
instniments,  two  for  supplying  plant  for  illumination  by 
electricity,  one  for  aerated  waters,  two  for  the  fabrication  of 
spirits  and  liqueurs,  and  two  for  carriage  building. — Jbid. 

The  Cause  of  Spontaneous  Combustion  in  Hav. 

The  celebrated  Brcslau  botanist.  Professor  Cohn,  recently 
proved,  by  a  series  of  exhaustive  experiments,  that  the 
heating  of  masses  of  damp  hay  to  a  temperature  resulting 
in  spontaneous  combustion  is  caused  by  fungus.  He  first 
examined  the  therinogenous  action  of  the  Aspcryilbis 
J'umiffatus,  a  plant  having  an  evil  reputation  for  causing 
illness,  and  which  occasions  the  heating  of  sprouting  barley. 


Through  the  breatliing  of  the  small  germ — that  is  to  say, 
through  the  cond)ustion  of  the  starch  and  other  carbo- 
hydrates, which  are  changed  by  diaslatic  fermentation 
into  maltose  and  dextrin — an  increase  of  temperature  to 
about  10'  C.  follows,  when  the  germs  becon\e  stitf  and 
heated,  a  condition  in  which  they  soon  die.  A  heating 
of  the  gorms  to  over  CO"  C.  takes  place  only  when  the 
fermentation  activity  of  the  AspiTi/ilhiii  fiimiijcitus  sets 
in,  and  this  exhibits  its  highest  development  and  action 
in  a  temperature  above  bloocl  heat,  in  which  stale  it  rapidly 
consumes  the  carbohydrates.  Of  all  the  actions  of  the 
fungus,  and  these  are  of  an  extremely  manifold  character, 
this  action  of  the  Aspciyilhis  /uniii/attis  is  probably  one 
of  the  most  singular. — Ihid. 


A  Curious  Borax  Mine. 

The  Oil,  Paint,  and  Dniij  lieporter  writes  as  follows 
about  a  curious  borax  miiu'  in  the  Calico  district  of 
California : — "  Usually  borax  is  obtained  all  over  the 
world  by  collecting  the  accumulations  of  the  biborate  of 
soda  in  the  beds  of  dry  lakes,  where  the  borax  has  been 
left  as  a  residuary  deposit,  the  same  as  salt  and  gypsum. 
The  mine  referred  to  is  a  vein  found  enclosed  in  sandstone 
and  shale,  and  the  borax  is  mined  the  same  as  quartz 
or  any  other  mineral,  llcautiful  crystalline  specimens  of 
snowy  whiteness  are  fi-eciuently  found.  The  mine  is  a 
gi'ological  curiosity.  The  origin  of  the  borax  mine  is 
simple  enough.  In  past  ages  the  now  nearly  \ertical  vein 
was  a  bed  of  borax  in  the  bottom  of  a  dry  lake,  where  the 
deposit  had  accunuilatcd  by  the  evaporation  of  the  waters 
of  the  lake,  which  contained  the  mineral  in  solution. 
Subse(iuently  the  waters  spread  over  the  land  and  lake, 
and  nuid  and  sand  were  carried  down  into  the  lake,  and 
the  borax  was  covered.  This  process  continued  until 
hundreds  of  feet  of  sedimentary  deposit  had  accumulated. 
In  the  course  of  time  these  hardened  auil  became  rocks. 
When  the  main  ratige  of  the  Calico  mountains  was  uplifted 
the  borax  deposit  was  also  tilted  with  its  enclosing  rocks, 
and  it  now  has  every  appearance  of  a  vein.  It  follows 
perfectly,  however,  the  line  of  sedimentation  of  tlie  adjacent 
rock." — Chemist  and  Druijyial. 

Chemical  Prizes  in  France. 

The  French  Society  for  the  Encouragement  of  National 
Industry  annually  offer  a  large  number  of  prizes  for  dis- 
coveries and  researches  connected  with  the  industries,  and 
for  excellence  in  art  work.  Among  the  prizes  which  it  has 
been  decided  to  award  for  chemical  subjects  dm-ing  the 
coming  year  are  the  following  : — 2,000  francs  for  the  indus- 
trial preparation  and  application  of  ozone,  1,000  francs  for 
the  best  process  of  utilisation  of  residual  products,  1,000 
francs  for  the  most  useful  new  application  of  a  simple  non- 
metallic  body,  1,000  francs  for  the  discovery  of  a  new  alloy 
practically  useful  in  the  arts,  4,000  francs  for  the  discovery 
of  the  synthetic  manufacture  of  organic  bodies  such  as 
quinine,  cane  sugar,  &c.,  2,000  francs  for  the  discovery  of 
])ractically  useful  new  tannin,  2,000  francs  for  a  body  which 
will  replace  the  use  of  suli)huric  acid  in  dyeing,  especially 
in  silk  dyeing,  two  prizes  of  1,000  francs  and  2,000  francs 
respectively  for  the  industrial  manufacture,  in  France,  of 
anhydrous  and  fuming  sulphuric  acid,  one  of  2,000  francs 
for  improvements  in  the  manufacture  of  chlorine,  3,000  francs 
for  the  manufacture  of  glass  vessels,  for  use  in  chemical 
operations,  2,000  francs  for  the  manufacturer  of  sidjihuric 
acid  who  shall  be  the  first  to  bring  into  commerce  sulphuric 
acid  manufactured  from  pyrites  which  shall  he  perfectly 
free  from  arsenic,  and  4,000  francs  for  the  most  practically 
useful  paper  on  chemistry  or  metallurgy.  There  arc  also 
several  special  prizes,  one  of  which,  of  800  francs,  will  be 
awarded  every  year  to  the  workman  who  has  been  for  the 
longest  period  in  the  employ  of  a  single  firm.  The  fund 
for  this  prize  was  contributed,  at  the  initiative  of  M.  Four- 
ciide,  by  the  exhibitors  in  Class  47  of  the  Universal 
Exhibition  of  1878.— /6(rf. 
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BOAIiD   OF  TRADE  BETURNS. 
Summary  op  Imports. 


Month  ended  81st  October 

1S88. 

1880. 

llctals 

Chemicals,  dyestuBs,  and   tannins 

£ 

2,016,123 

490,799 
646,709 

4,157,309 

£ 

1,735,623 

560.S97 

Oils              

763,432 

Haw  materials    for  non-textile  in- 

4,735,798 

Total  value  of  all  imports  .... 

35,032,135 

38,195,166 

Summary  of  Exports. 


Month  ended  31st  October 

1888. 

1889. 

Metals  (other  than  machinery) 

£ 

3,147.077 

092,842 

2,90.3,733 

£ 

4,182,774 
745,244 

Miscellaneous  articles 

3,372,850 

Total  value  of  all  exports 

20,893,506 

23,000,638 

Imports  of  Metals  for  Month  ended  31st  October. 


Articles. 

Quantities. 

Values. 

1888. 

1889. 

1888. 

1889. 

Copper  :— 
Ore 

Tons 

14,201 

9,014 

£ 
126,620 

£ 
75,.529 

Ue^ulus  and  pre- 
cipitate    

7,097 

12,364 

25.3,512 

333,100 

IJiiwrought   

.. 

5,015 

2,782 

388,516 

123,663 

Iron  and  steel:  — 

Iron  ore  

„ 

246,664 

318,672 

168,954 

245,395 

Bar,  bolt,  4.:.  ... 

„ 

11,842 

13,030 

108,901 

123,133 

Steel,  unwrou;;ht 

„ 

1,467 

1,007 

11,203 

10,502 

Lead,  pig  and  sheet 

14,984 

11,266 

200,817 

143,704 

47,738 

44,581 
70,750 

95,448 

78,518 
8,596 

Quicksilver 

Lb. 

48,430 

5,402 

Tin 

Cwt. 

60,170 

30,611 

249,785 

133,451 

Zinc 

Tons 

5,678 

6,892 

99,597 

117,873 

Otlier  articles  ...V 

.line  £ 
netals 

307,068 

310,051 

Total  value  of  i 

■■ 

■• 

2,016,123 

1,735,623 

Imports  of  Chemicals  and  Dtestuffs  fob  Month 
ENDED  31sT  October. 


Articles. 

Quantities. 

Values. 

1888. 

1889. 

1888. 

1889. 

Alkali Cwt. 

6,846 

2,096 

£ 

5,944 

£ 

2,733 

Bark  (for  tanners' 
and  dyers'  use)  .      „ 

26,834 

34,500 

9,942 

10,646 

Brimstone 

73,94« 

51,341 

17,010 

11,187 

Chemicals Value  £ 

112,040 

110,607 

Cochineal   Cwt. 

799 

701 

6,410 

4,413 

Cutch  and  gamhier  Tons 

2,586 

1.66 1 

64,611 

48,009 

D.ves:  — 
Aniline Value  £ 

27,310 

27,103 

Alizarine 

■  . 

26,795 

25,969 

Other  

1,397 

1,220 

Indigo   Cwt. 

730 

1,535 

11,782 

22,73'.) 

Madder  

1,2C8 

2,180 

1,557 

3,316 

Nitrate  of  soda 

86,600 

254,849 

41,798 

106,086 

Nitrate  of  potash  . 

36,126 

39,090 

29,623 

33,078 

Valonia Tons 

1,657 

206 

24,080 

3,821 

Other  articles. . .  Value  £ 

111,000 

149,163 

Total  value  of  chemicals 

490,799 

560,897 

Imports  of  Oils  for  Month  ended  31st  October. 


Articles. 

Quantities. 

Values. 

1888.           1889. 

1888. 

1589. 

Cocoanut Cwt. 

Ohve Tun^ 

Palm Cwt. 

Petroleum Gall. 

Seed   Tons 

j 
57,402         28,344 

1,JS6  j         1,238 

70,404        102,024 

8,316,703    13,855,717 

1  409            1  -OO.T 

£ 
75,933 

47.929 

80.466 

248,186 

80,563 

46,787 

69,038 

67,928 

£ 

38,279 

44,766 
113,109 
840,235 

48,2.85 
47,532 
57,626 
63,000 

Train,  &c Tuns 

Turpentine Cwt. 

Other  oils Value  £ 

2.504 
37,003 

2,389 
83,311 

Total  value  of  oils  . . . 

646,769 

753,432 

Imports    of    Raw    Materials  .  for    Non-Te.ttile 
Industries  for  Month  ended  31st  October. 


Articles. 

Quantities. 

Values. 

1888.          1889.          1888, 

1889. 

Bark,  Peruvian  . .     Cwt. 

Bristles Lb. 

Caoutchouc Cwt. 

Gum  :— 
Arabic 

9,218 

182,725 

16,399 

6,498 
6,139 

6,876 

315,467 

19,616 

3,286 
6,380 

£ 
85,261 

20,016 

169,822 

27,405 
15,377 

£ 
22,541 

43,807 

213,530 

13,334 
24,003 
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Imports  op  Raw  X[vrKKiAi.s  F,>«  Non-Tkxtilk 
lM>lsrKii:s  roK   Mo-ntii   kmiku  3!vi  (I(Toui;ii — coiit. 


Articlfs 

Quantilio*. 

Valuea. 

1888. 

line. 

IMS. 

IMS. 

Gutta-porcha  ... 

.     Cnt. 

I.Sil 

.•,,iir 

15.571 

£ 

82,128 

UidoK,  ntw:  — 

y>n 

. 

41,IU 

35,911 

106,357 

»",3oS 

Wet 

•• 

7*,2U 
1,6.")6 

67.311 
1,317 

176,172 

73,075 

131,787 

Ivory 

63,815 

Muiiuits  ;— 
Ciuano 

.    Tons 

2,111(1 

2,153 

23.,M1 

16,299 

Hones.. .   

" 

3.3»!l 

4,764 

111,650 

24,137 

raraOlii 

.    Cwt. 

25,908 

31,016 

38,168 

38,680 

Linen  ni^s 

Tons 

3,009 

3,.333 

32,607 

35,186 

ICsparto,  4c 

„ 

17,W7 

11,461 

94,671 

57,901 

I'lilp  of  wood  . . . 

.. 

10,.')00 

12,058 

63,216 

6MS7 

Rosin 

Cwt. 

35,686 

«,130 

6,816 

10,8118 

Tallow  and  stearin     .. 

103,681 

111,062 

142,008 

11-1,510 

Tar 

.  Barrels 

33,083 

19,568 

19,860 

20,320 

Wood:- 

Uewn 

Loads 

223,395 

SS3,765 

500,144 

628,407 

^:u\rn 

583.150 

711,639 

1,384,178 

1,683.439 

Staves  

U,752 

22,665 

52,673 

71,974 

Mahogany  .... 

Tons 

3,328 

5,973 

30,36( 

53,196 

t>ther  articles. . . 

Value  £ 

i 





1,112,447 

1,193.313 

Total  value 

4,157,309 

4,735,798 

Besides  the  above,  dru!;9  to  the  value  or  75,0062.  were  i(nported 
during  the  month,  as  against  84,6001.  in  OotobiT  1888. 


ExFOBTs  OF  Metals  other  than  Machixeuv  fob 
Month  ended  31st  October. 


Articles. 

Quantities. 

Values. 

1888. 

1889. 

1898. 

1889. 

Brass Cwt. 

9,469 

10,883 

£ 

46.000 

£ 

48,518 

Copper  :— 
Unwrought 

19,134 

69,200 

74.476 

156,283 

Wrought 

9,694 

39,142 

44,209 

11(1,807 

Miied  metal 

19,812 

41,003 

67,697 

1011,1109 

Hardware Value  £ 

■  ■ 

200,340 

278,r,(iO 

Iron  and  steel Tons 

341,211 

420,193 

2,291,223 

2,836,616 

Lead 

3,258 

6,211 

60,831 
44,505 

74,676 

Plated  wares...  Value  £ 

67,634 

TeleRrapbic  wires .      „ 

•  • 

•■ 

17,9.-)8 

205,603 

Tin Cwt. 

9,367 
5,305 

13,763 
ll,30i; 

48,768 

5,26  J 

101,567 

61,888 

10,015 

Other  articles  . .  Value  £ 

238.329 

ToWvalqe. ........ 

•■ 

•• 

3,147,077 

4,182,774 

ExfORTS  Of  Drugs  a.nd  Ciikmicals  for  Month   exiikd 
31st  Octoiikr. 


Articles. 

Quantities. 

Values. 

1888. 

1889. 

1 
1888.     i       1850. 

Alkali Cwt. 

Bleacliini;  materials    „ 
Chemical  manures.  Tons 

Medicines Value  I; 

Other  articles 

011.189 
172,832 

680,521 
133,030 

28.374 

102,329 
66,666 

149,464 
83,477 

230,717 

i; 
153,3i5 

48,131 

175,693 

106,201 

261,958 

Total  value 

•• 

692,842 

7J6,24» 

Kxpobts  op  MiscKr.T.AKEOus  Articles  fob  Month 
ended  3 1  ST  October. 


Articles. 


Quantities. 


Gunpowder Lb. 

Other     military 
stores Value  £ 

Candles Lli. 

Caoutchouc Vuluc  £ 

Cement Tons 

Earthenware  . . .  Value  £ 

Stoneware , 

Glass : — 
Plate Sq.Ft. 

Flint Cwt. 

Bottles 

Other  kinds 

Leather :— 
Unwronght , 

Wrought Value  £ 

Seed  oil Tons 

Floor  eloth Sq.  Yds. 

Pamters'     mate- 
rials   Value  £ 

Paper  Cwt. 

Rags Tuns 

Soap Cwt. 

Total  value 


1888. 


1689. 


1.335,500 


833,100 


369,969 
10,707 
86,242 
18.433 

I2,(;i2 

5,925 
1,325,700 

S.S,U(I3 

6,331 

42,003 


90,200 


l,3in,.100 


430,486 
13,023 

101,9(111 
16,212 

14,221 

0,331 
1,424,000 

1(1(1,31111 

6,009 

50,180 


Values. 


1888.  1889. 


£ 
30.497 


141,092 
1.5.916 

109,097 
90,251 

200,190 
8,806 

22,413 
27,523 
39,885 
H,.3a3 

112,592 
37,836 

124,362 
63,920 

127,443 
158,753 
41,597 
41,530 


£ 

21.932 


134,013 
24,559 
106,461 
133,(103 
207,404 
19,310 

29,627 
32,603 
60,556 
12,241 

128,292 
60,683 

143,311 
70,229 

166,026 
179,220 
46,385 
61,197 


2,903,733  3,372,850 
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i¥lontl)Ii)  ^atfiir  iList. 

•  The  dates  given  are  the  dates  of  the  Official  Journals  in  which 
acceptances  of  the  Complete  Specifications  are  advertised.  Com- 
plete Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— GENERAL  PLANT,  APPARATUS,  and 
MACHINERY. 
Applications. 

16,249.     J.  B.  A.Simonnet  andS.  W.  Cragg.    See  Class  X. 

]  6,283.  T.  A.  Bullough.     See  Class  XVUI.— B. 

16,289.  C.  Pontifex.     See  Class  XVII. 

16,29.5.  E.  Gregory.  Apparatus  for  controlling  the  cold 
air  supply  to  heating  stoves  for  blast  furnaces  and  other 
like  purposes.     October  16. 

16,298.  H.  F.  Rushton.  Apparatus  for  draining  or 
drawing  off  surface  liquid  from  settling  or  depositing  tanks. 
October  16. 

16,452.  F.Hocking.  Apparatus  for  heating,  evaporating, 
cooling,  and  condensing.     October  18. 

16,478.  A.  de  Kunwald.  Improvements  in  and  relating 
to  distillatory  apparatus.     October  18. 

16,520.  J.  Price.  Apparatus  for  distilling  and  concen- 
trating solutions.     October  19. 

16,583.  A.  Collingridge.  Condensing  apparatus.  Com- 
plete Specification.     October  21. 

16,588.  J.  Orme.  Means  for  preventing  corrosion  in 
apparatus  used  for  chemical  or  like  purposes.     October  21. 

16,763.  J.  Popper.  Air  condensers  and  cooling  appa- 
ratus.    October  23. 

16,863.  A.  H.  Hobsou.  Apparatus  for  use  in  making 
extracts  from  and  otherwise  treating  soluble  or  partially- 
soluble  substances  by  means  of  steam  pressure  and  heat. 
October  25. 

16,997.  A.  Lege,  C.  A.  Remane,  and  A.  T.  Job.  Air 
and  vacuum  pumps.     October  28. 

17,018.  W.  K.  Bruce.     Vacuum  pans.     October  28. 

17,050.  H.  Barlow-Massicks  and  W.  Crooke.  An  im- 
proved gas  valve,  particularly  applicable  for  hot  blast  stoves 
or  furnaces.     October  29. 

17,084.  V.  \V.  Blanchard.  Furnace  and  apparatus  for 
generating  heat.     Complete  Specification.     October  29. 

17,184.  T.  0.  Easton  and  A.  Watt.     See  Class  XVI. 

17,219.  G.  G.  B.  Cresswell.  Evaporating  and  distilling 
apparatus.     October  30. 

17,432.  L.  Fromm.  Improvements  in  thermometers. 
Complete  Specification.     November  2. 

17,505.  J.  Martinez-Anoira.  An  improved  centrifugal 
pump.     Complete  Specification.     November  4. 

17,637.  T.  Duggan.  Making  a  non-conducting  heat  com- 
position for  application  to  steam  boilers,  steam  pipes, 
cylinders,  char  kilns  in  sugar  refineries,  &c.     November  6. 

17,686.  R.  Davidson  and  E.  Emanuel.  Apparatus  for 
supplying  a  continuous  and  unvarying  quantity  of  air  to 
blast  furnaces,  blow  pipes,  &c.  Complete  Specification. 
November  6. 

17,775.  E.  W.  Killick.  Improvements  in  and  relating  to 
the  drying  chambers  of  kilns.     November  7. 

17,814.  H.  Hannetelle.  An  improved  serpentine  coil  for 
evaporation,  suitable  for  the  concentration  of  sulphuric  acid. 
November  8. 

17,853.  W.  W.  Beaumont  and  J.  Kirkaldy.  Improve- 
ments in  condensers,  distillers,  water  heaters,  and  coolers, 
November  8. 

17,938.  J.  G.  Chamberlain  and  G.  E.  Davis.  Apparatus 
for  the  evaporation  of  liquids.     November  11. 

18,108.  J.  Ruscoe.  Apparatus  for  charging  and  drawing 
retorts  mechanically.     November  13. 


18,153.  J.  Foster.  Vacuum  evaporating  and  distilling 
apparatus.     November  13. 

18,169.  R.  Fradera.  Apparatus  for  vaporising  water  and 
other  liquids.     November  14. 

18,324.  W.  W.  Bengough.  Apparatus  for  heating, 
evaporating,  and  condensing,  applicable  as  a  feed-water 
heater,  distiller,  or  condenser.     November  1 6. 

Complete  Specifications  Accepted.* 
1888. 

15,460.  R.  CunlifPe.  Apparatus  for  calcining,  drying 
roasting,  or  carbonising  substances,  and  extracting  gases, 
spirits,  acids,  &c.  therefrom.     October  23. 

16,139.  E.  Fahrig  and  H.  E.  BiUing.  Apparatus  for 
production  of  ozone.     November  6. 

18,153.  J.  Foxhall.  Controlling  the  pressure  of  gas, 
fluids,  and  liquids.     November  13. 

18,954.  G.  C.  Dymond.— From  The  Aerated  Fuel  Co. 
Furnaces  for  utilising  h3-drocarbons  as  fuel,  and  operating 
devices  therefor.     October  30. 

1889. 

34.  T.  Slaiter.  Apparatus  for  evaporating  liquids. 
November  6. 

13,549.  H.  Bower.  Process  for  facilitating  chemical 
reactions.     October  23. 

16,037.  H.  H.  Lake. — From  C.  A.  Catlin,  C.  S.  Sweetland, 
and  R.  Cox.     Charging  liquids  with  gas.     November  20. 


II.— FUEL,  GAS,  AKD  LIGHT. 

Applications. 

16,138.  E.  Tatham.  Improved  gas  or  gaseous  mixtures 
for  use  in  the  production  of  light,  heat,  and  power. 
Complete  Specification.     October  14. 

16,142.  E.  Tatham.  Improvements  in  coal-gas  and  like 
gases,  and  in  the  manufacture  thereof.  Complete  Specifi- 
cation.    October  14. 

16,223.  W.  C.  Sellar.  Improvements  in  the  method  of 
using  coal  and  other  substances  for  generating  heat. 
October  15. 

16,441.  T.  H.  Gray  and  S.  S.  Bromhead.  Improvements 
in  the  preparation  of  coal-gas  for  combustion.     October  18. 

16,486.  A.  Coze.  Improvements  in  gas  retorts  and  in 
apparatus  connected  therewith.     October  18. 

16.488.  J.  R.  Wigham.  Improvements  in  lighthouse 
illumination.     October  18. 

16.489.  F.  Morris  and  L.  van  Vestrant.  Improvements 
in  apparatus  for  charging  inclined  gas  retorts.     October  18. 

16,646.  D.  H.  Knapp.  Improvements  in  the  manufacture 
of  gas.     Complete  Specification.     October  22. 

16,795.  D.  Dixon.  Improvements  in  the  methods  of 
generating  gas  for  heating  and  other  purposes,  and  in  the 
apparatus  used  therefor.     October  24. 

16,889.  G.  Bower.  Means  or  apparatus  for  carburetting 
air  or  gas.     October  25. 

16,977.  J.  A.  Yeadon  and  R.  Middleton.  An  improved 
method  of  utilising  small  coke  or  breeze.     October  28. 

17,001.  F.  H.  Crittall.  Improvements  in  screw  caps  or 
covers  for  closing  the  openings  in  hydrocarbon  chambers  of 
gas-light  apparatus  and  other  uses.     October  28. 

17,134.  J.  Jones.  Improvements  in  the  method  of  and 
apparatus  for  burning  fuel,  debris,  and  water,  and  for 
consuming  smoke  in  furnaces  and  fii'eplaces,  and  utilising 
the  products  thereof.     October  29. 

17,140.  A.  A.  Fritz.  Apparatus  for  producing  an  inflam- 
mable gas  by  carburafion  of  air.     October  29. 

17,232.  N.  M.  Henderson.  Improvements  in  apparatus 
for  distilling  mineral  oils.     October  31. 


Nor.  30, 1889.]       THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


939 


17,467.  E.  Lund.  Improvements  in  nightlights  and 
similar  articles,  nud  iu  the  holders  used  in  biirniiij;  the 
same.     November  -1. 

17,480.  J.  H.  Wood.  A  new  or  improved  arlitiuiul  fuel. 
November  4. 

17,535.  F.  1!.  Dortmund.  Improvements  iu  manufuclur- 
ilig  coke.     Xovemlwr  5. 

17,673.  The  Coltness  Iron  Co.,  Lim.,  and  W.  Younjr. 
See  Class  X. 

17,697.  D.  Irvinp.  Improvements  in  hydraulic  gas  mains, 
and  in  valves  connected  therewith.  Complete  Specilication. 
Novembir  6. 

17,700.  J.  \y.  Thomas,  K.  .S.  Harbridge,  and  D.  Thomas. 
An  improved  system  of  ventilation,  smoke  prevention,  and 
combustion  of  fuel.     November  G. 

17,778.  H.  H.  Lake.— From  G.  W.  Wilcox,  United 
States.  Improved  apparatus  for  preveuling  the  formation 
of  smoke  and  for  etrecting  economy  in  the  consumption  of 
fuel»     November  7. 

17,810.  J.  II.  It.  Uiusuiore.  Iniproveiiuiiis  in  and 
connected  with  tlie  manufacture  of  illiiiuinatiiig  gas. 
November  8. 

17,817.  E.  de  Pass. — From  E.  Demagnin  and  1,.  liounlier, 
France.  An  improved  firelighter,  serving  also  as  fuel. 
Xovember  8. 

17,945.  J.  Morley.  A  compound  for  making  into  tire- 
lighters.     November  11. 

17,954.  T.D.Rock.  Improvements  iu  coking  and  in  coke 
ovens  and  plants  connected  therewith.     No\  ember  U. 

18.063.  A.  L.  Blackman.  Improvements  in  the  manu- 
facture of  peat  fuel.     November  12. 

18.064.  A.  L.  Blackman.  Improvements  in  or  relating 
to  the  treatment  of  peat.     Xovember  12. 

18,163.  F.  Pritchard.  Enriching  and  increasing  the 
volume  of  gas  obtained  from  coal,  and  the  utilisation  of 
waste  heat  from  retort  settings.     November  14. 

COMPLBTE    SpECIPICATIOXS    AcCKPTED. 

1888. 

15,935.  D.  Latchinoff.  Production  of  oxygen  and  hydro- 
gen iu  large  quantities  for  ballooning,  by  the  electrolysis 
of  water.     November  13. 

16,179.  I.  Carr.  Manufacture  of  illuminating  gas. 
October  13. 

16,217.  J.  Jefferay.     A  new  firelighter.     November  13. 

16,970.  B.  H.  Thwaiie.  Producing  combustible  gases, 
and  apparatus  therefor.     Xovember  13. 

17,869.  F.  B.  Hill.  Apparatus  for  utilising  liquid  hydro- 
carbon for  lighting  and  heating.     Xovember  13. 

18,451.  E.  Brook  and  J.  .1.  Brook.  Kegenerative  kilns. 
November  20. 

18,573.  E.  Solvay.     Purification  of  gases.     October  23. 

18,678.  F.  R.  .lones.  Preventing  the  emission  of  smoke 
from  chimneys.     October  23. 

18,918.  J.  Ximmo  and  J.  Scotland.  Manufacture  of 
coke,  and  ovens,  &c.,  therefor.     X'overaber  6. 

18,954.  G.  C.  Dymond.— From  The  Aerated  Fuel  Co. 
See  Class  I. 

1889. 

703.  11.  S.  Maxim.  Apparatus  for  carburetting  gas. 
October  30. 

1271.  H.Simon.     Coke  ovens.     November  6. 

2508.  H.  S.  Maxim.  Apparatus  for  carburetting  gas. 
October  30. 

7252.  J.  von  Langer  and  L.  Cooper.  Generation  of 
water-gas,  Siemens-gas,  and  producer-gas,  and  apparatus 
therefor.     X'ovember  20. 

10,700.  J.  W.  Rock,  C.  G.  Moore,  J.  H.  Wood,  and 
J.  B.  Xicholson.     Gas-making  apparatus.     October  23. 

12,584.  R.  R.  Main,  A.  P.  Main,  and  U.  Darwin.  Gas 
fires.    October  23. 


14,031.  J.  Loves.  Apparatus  for  carburetting  gas  or  air. 
Xovember  20. 

14,291.  S.  Pitt.— From  C.  li.  Harris.  Apparatus  for  the 
manufacture  of  gas.     October  23. 

14,644.  W.  P.  Tliomi)son. — From  F.  P.  Dewey.  Sepa- 
rating and  collecting  the  solid  materials  froui  fume,  smoke, 
&c.     Xovember  6. 

14,686.  H.  Howell  and  L.  Sn\itli.  Apparatus  for 
enriching  or  generating  illuminating  gas  from  volatile  liquid 
hydrocarbons.     October  23. 

14,881.  A.  Kitt.     Gas-making  apparatus.    October  30. 

14,922.  A.  Kitson.  Apparatus  for  numufaeturing  heating 
gas.     Xovember  6. 


III.— DESTRUCTIVE  DLSTILLATIOX, 
PRODUCTS,  Etc. 


TAR 


Application. 
16,554.  O.  Imray. — From  ,1.  Dchust,  Germany.     Process 
for  the  purification  of  crude  uaphthalin.     October  19. 


IV.— COLOURING  MATTERS  and  DYES. 

Applications. 
16,261.    The   Clayton    Aniline   Company,    Limited,   and 
P.  Brunner.     A  method  of  preparation  of  new  azo  dyestuffs. 
October  16. 

16,382.  S.  R.  Brinkworth.  Improvement  in  dyes  for 
leather  goods.     October  17. 

16,448.  J.Dawson.  Manufacture  of  a  grey  basic  colour- 
ing matter  soluble  in  water.     October  18. 

16.698.  S.  Pitt.— From  L.  Cassella  and  Co.,  Germany. 
Production  of  new  colouring  matter.  Complete  Specification. 
October  22. 

16.699.  S.  Pitt.— From  L.  Cassella  and  Co.  The  prepa- 
ration of  amidonaphtholsulphonic  acid  and  of  colouring 
matters  therefrom.     October  22. 

17,204.  O.  Imray. — From  The  Farbwerke  Griesheim-on- 
Main,  W.  Xoetzel  and  Co.,  Germany.  Manufacture  of 
indulin-like  colouring  matters.     October  30. 

17,223.  H.  H.  Lake. — From  Wirth  and  Co.,  agents  for 
A.  Leonhardt  and  Co.,  Germany.  An  improved  manufac- 
ture of  colouring  matter.     October  30. 

17,491.  O.  Imray.  —  From  The  Farbwerke  \'ormals 
Meister,  Lucius,  und  Briining,  Germany.  Improved 
manufacture  of  diazonaphtholmonosulphonic  acids,  and  of 
diazonaphtholdisulphonic  acids.     X^ovember  4. 

17,957.  O.  Imray.— F>om  The  Actien  Gesellschaft  fur 
Anilin  Fabrikation,  Berlin.  Process  for  the  preparation  of 
orange-yellow  colouring  matters.     Xovember  11. 

17,964.  J.  O.  O'Brien. — F'rom  The  F'abriques  de  Produits 
Chimiques  de  Thann  et  de  Mulhouse,  Germany.  Improve- 
ments in  the  production  of  azo-colours  upon  cotton  or  other 
fabrics  of  a  vegetable  nature  by  printing  or  dyeing. 
Xovember  11. 

17,971.  H.  H.  Lake. — From  A.  Leonhardt  and  Co., 
Germany.  Impi'ovements  relating  to  colouring  matters. 
Xovember  II. 

18,217.  C.  Komeu.  A  process  for  rendering  dry  alizarine 
fit  for  colouring  and  printing  purposes.     Xovember  14. 

18,354.  B.  Willcox. — FVom  The  Farbenfabriken  vorm.  F. 
Bayer  and  Co.,  Germany.  Improvements  in  the  maimfac- 
ture  and  i)roduction  of  direct-dyeing  yellow  colouring 
matters.     November  16. 

Complete  Specifications  Accepted. 

1888. 

16,333.  B.  Willcox. — From  The  F'arbenfabriken  vorm. 
F.  Bayer  and  Co.  Production  of  a  new  sulphone  or  diethyl- 
sulphone-methyl-ethyl-methanc.     October  23. 
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17,333.  C.  D.  Abel.— From  The  Actieu  Gescllscbaft  fiir 
Aniliu  Fabrikatiou.  A  uew  mauufactiiro  of  dyestuffs. 
Noveiuber  6. 

1889. 

•2941.  T.  U.  ShilHto.— From  J.  ]{.  Geigy.  A  uew  violet 
dye  or  eolomiug  matter.     November  6. 

12,7G7.  H.  H.  Lcigb.— From  R.  G.  Williams.  Maniifae- 
tiire  of  mixed  azo-colours.     November  6. 

15,360.  J.  C.  L.  Durand,  1).  E.  Hugueuiii,  aud  A.J.J. 
d'Audiran.  Manufacture  of  new  derivati\es  of  tannin  aud 
eatechin,  and  of  colouring  matters  therefrom.    November  6. 

15,558.  F.  Ehodes.  Dye-extracting  apparatus.  Novem- 
ber 13. 


v.— TEXTILKS,  COTTON,  WOOL,  SILK,  Etc. 

Applications. 

16,258.  J.  Schofield.  Improvements  in  the  production  of 
cotton  yarn,  and  in  machinery  therefor.     October  16. 

16,708.  (.'.  Baswitz.  Improvements  in  the  treatment  of 
textiles  bj'  means  of  copper  and  ammonia  for  the  purpose  of 
making  them  waterproof  and  nnintlammable.  Complete 
Specification.     October  22. 

17,137.  E.  Johnson.— From  T.  Burrows,  France.  Im- 
proved means  and  apparatus  for  uiigumming  and  otlierwise 
treating  flax  and  other  like  fibres,  also  leaves  and  plants. 
October  29. 

17,449.  P.J.  Evaus,  A.  Evans,  audE. E. EvaiLs.  Preparing 
for  spinning  a  woollen  yarn,  so  that  one,  two,  or  moi'e  colours 
can  be  spun  or  doubled  by  one  process.     November  4. 

18,180.  I.  Smith  and  J.  Smith.  Improvements  in  the 
method  of  aud  apparatus  for  treating  or  scom-ing  aud  wash- 
ing wool  and  other  fibrous  sulistances.     November  14. 

Complete  Specification  Accepted. 

1888. 

17,429.  G.  L.  P.  Eyre  and  T.  J.  Hopkins.  Process  of 
treating  and  scouring  wool  aud  other  materitds  containing 
fatty  matters,  and  apparatus  therefor.     October  23. 


VI.- 


-DYEING,  CALICO  FEINTING,  PAPEK 
STAINING,  AMD  BLEACHING. 


Applications. 

16.156.  T.  HiiUiday.  Improvements  in  producing  azo- 
colours  on  or  in  cotton  or  other  textile  fibre  or  fabric. 
October  14. 

16.157.  T.  Holliday.  Improvements  in  preparing  cotton 
or  other  textile  fibre  for  the  production  thereon  of  certain 
azo-colours.     October  14. 

16,368.  A-  Greg.  A  new  or  improved  method  of  bleach- 
ing wood  bobbins,  reels,  and  other  articles  made  from 
wood.     October  17. 

16,822.  W.  Junge.  Improvenu'Uts  in  apparatus  chiefly 
designed  for  washing,  bleaching,  dyeing,  impregnating,  or 
drying  fabrics  and  other  materials.     October  24. 

16,925.  J.  H.  Gartside.  Improvements  in  and  H|iparatus 
for  bleaching  fibres,  yarus,  and  woven  or  other  fabrics. 
(Jctober  26. 

17,321.  F.  M.  von  Kalekreith  Browne.     .See  Class  VIII. 

17,964.  J.  O.  O'Brien. — From  The  Fabni]\ies  de  Produits 
Chimiques  de  Thann  et  de  JIulhouse,  Germany.  See 
Class  IV. 

18,073.  B.  \\'illcox. — l-'rcun  The  Farbenfabriken  vorm. 
F.  Bayer  aud  Co.,  Germany.  Dyeing  and  printing  animal 
aud  vegetable  fibres  with  dinaphthyl-dichinbydrone,  or  with 
beta-naptbo-cbiuone,  or  tetra-oxydinaphthyl.    November  12. 

18,115.  A.  Graemiger.  Improvements  in  machines  for 
dyeing,  bleaching,  or  otherwise  treating  fibres  in  a  raw,  spun, 
woven,  or  intermediate  state  of  mauufacture.     November  13. 


Complete  Specifications  Accepted. 

1888. 

18,010.    J.    Inn-ay. — From     La     Societc    Auouyme    des 

Matieres  Colorantes  et   Produits  Chimiques  de   St.   Denis. 

Dyeing  cotton  or  other  vegetable  fibres  ivith  blended  colours. 

October  30. 

1889. 

197.  J.  Imray. — From  La  Soclete  Auouyme  des  Matieres 
Colorautes  et  Produits  Chimiques  de  St.  Denis.  Process  for 
dyeing  with  yeDow,  orange,  and  red  azoic  colouring  matters. 
October  30. 

350.  W.  Mather. — From  V.  G.  Bloede.  Process  for 
tinting  fabrics  with  fast  colours.     November  6. 

376.  W.  L.  Wise. — From  M.  von  Gallois.  Mauufacture 
of  new  chrome  mordanting  substances,  and  the  applicatiou 
thereof  for  dyeing  aud  printing.     November  13. 

2525.  H.  Erdmann.  Cold  process  of  dyeing  hair  and 
feathers  by  means  of  parapbeuyleudiamiue  or  similar  bases. 
November  20. 

2743.  F.  A.  Blair.  A'ats  for  dyeing,  washing,  bleaching, 
and  mordanting  fibrous  materials.     October  23. 

15,881.  J.  C.  Mewburu. — From  la  Societe  Graudsire  et 
fils.     Apparatus  for  dyeing  skeins.     November  13. 


VII.— ACIDS,  ALKALIS,  and  SALTS. 
Applications. 

16,213.  W.  Sbapleigh.  Improvements  in  the  method 
of  producing  chloride  of  lead.  Complete  Specification. 
October  15. 

16,351.  L.  Q.  Brin,  A.  Briu,  and  F.  H.  Varley.  An 
improved  process  of  and  apparatus  for  extracting  phosphates 
from  associated  earthy  substances.     October  17. 

16,609.  W.  Woltcrs.  A  new  or  improved  pi-ocess  for 
the  recover^'  or  regeneration  of  nitric  acid  employed  in  the 
manufacture  of  chlorine.     October  21. 

16,630.  li.  H.  Steedmau,  A.  Campbell,  and  ^\.  Boyd. 
Improvements  in  obtaining  chlorine  aud  alkali  aud  in 
reconvertiug  and  utilising  by-products  of  the  processes. 
October  22. 

16,711.  E.  Augc.  Impro\ements  in  the  maiuifactm-e  of 
soda  alum.     October  22. 

16,928.  W.  Borrows  and  N.  J.  Borrows.  Improvements 
iu  the  treatment  of  black-ash  waste,  applicable  for  use  with 
Chance's  sulphur  reeo\ery  process,  and  iu  apparatus 
therefor.     October  26. 

17.054.  J.  Pointon.  Improvements  iu  and  relating  to 
the  manufactm'e  of  sodium  carbonate  and  apparatus  therefor, 
applicable  also  to  the  numufacturc  of  potassium  carbonate. 
October  29. 

17.055.  J.  Poiuton.  Improvements  iu  and  relating  to 
the  manufacture  of  alkaline  raanganates,  aud  a|iparatus 
therefor.     October  29. 

17.056.  J.  Poiuton.  Improvements  iu  aud  relating  to 
apparatus  for  the  maimfacture  of  alkaline  silicates  and 
aluminates,  applicable  also  to  other  purposes.     October  29. 

17,074.  T.  Turner.  Improvements  in  the  treatment  of 
waste  pickle  from  galvanising  works,  and  other  such  like 
acid  liquors,  and  in  the  apparatus  employed  therefor. 
October  29. 

17.217.  F.  M.  Lyte  and  J.  G.  Tatters.  Improvements  iu 
the  recovery  of  chlorine  from  the  residual  liquors  of  the 
ammonia-soda  process,  from  solutious  of  calcium  chloride, 
from  certain  impure  solutions  of  maguesic  chloride,  and 
from  some  other  industrial  residues.     October  30. 

17.218.  F.  M.  Lyte  and  J.  G.  Tatters.  Improvements  iu 
the  production  of  hj'drocbloric  acid  from  certain  industrial 
residues,  together  with  the  recovery  of  sulphur  and  oxide  of 
magnesium.     October  30. 

17,272.  P.  de  Wilde  and  A.  Keyehler.  Processes  for  the 
production  of  chlorine,  and  for  obtaining  conoeiit.rated 
gaseous  hydrochloric  acid  for  that  purpose.     October  31. 
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17,3-18.  J.  £.  J.  Johusoii.  Iiiiprovemcnts  in  the  iimini- 
fiiotiire  of  acetic  iicid  ami  ciilciiim  siilpiiilu.  C'omplote 
Spccilicatioii.     Xovcinbcr  1. 

17,:)95.  W.  GaiTowuy.  Iiii|irovc'iiK'iits  in  obtaiiiiiif; 
cmistic  .-^oila  or  caustic  putash  by  means  of  boiacic  acid. 
Xovcuilici'  2. 

17,7:!0.  W.  Darling'  and  J.  Anderson.  .U)sti-ucling 
sulphur  from  sulplmruns  coul  or  oivs  or  otlicr  uiiucrals. 
November  7. 

17,8K8.  1'".  M.  Spence  and  I).  1).  Siience.  Improvements 
in  the  manufacture  of  ahun.     November  9. 

17,916.  C.  r.  C'laus.  Inipmvemcnis  in  the  niaiuifaeture 
of  scHia      Novembi*r  9. 

18,356.  K.  liowen.  Improvements  in  or  connected  with 
the  manufiu'turc  or  production  of  amnioniacal  salts. 
November  16. 

CoMPLETB  Specifications  Accepted. 

1888. 

17, .511.  M.  l""lascheiidriij;cr  and  H.  Flaschendriifier.  I'lat 
or  prismatic  evaporating  pans  for  the  treatment  of  salt. 
( Ictobcr  23. 

17,807.  .r.  Y.«He«.M)n.  Treatment  of  salt,  and  means 
therefor.     October  23. 

17,930.  M.  H.  Simpson.  I'rcparation  ai'id  treatment  of 
bromine  for  the  extractiini  of  fjold  from  ore,  or  for  other 
purposes.     November  6. 

18,056.  A.  Campbell  and  W.  H031I.  Obtaininj;  chlorine. 
( )ctober  23. 

18,921.  K.  H.  Steedman  and  A.  ,1.  KirkiJatrick-.  Hecon- 
verlin^aTid  utilisins  by-products  formed  in  processes  for 
obtaining  chlorine.     Novcnd)cr  13. 

19,023.  K.  W.  I'arnell  and  .1.  Simpson.  Treating  alkaline 
sulphides  in  solution,  or  an  aqueous  mixture  of  same  with 
carbonic  acid  gas,  for  production  of  sulphuretted  hydrogen, 
and  apparatus  therefor.     Novcn>ber  20. 

1889. 

881.  R.  II.  Steedman  and  A.  J.  Kirkpatrick.  Ol)taining 
chlorine,  and  reconverting  and  utilising  the  by-products. 
November  20. 

1007.  O.  E.  I'ohl.  Manufacture  of  salt  and  apparatus 
therefor.     November  20. 

7901.  G.  Veitcli.  Concentration  of  sulphuric  acid,  and 
apparatus  therefor.     October  23. 


VIII.— Gt..\KS,  I'OTTEKV,  akd  EABTHENWAUK. 

Applicatio.ns. 

I6,26-(.  VV.West.  Improvements  in  the  mode  and  means 
employed  for  the  manufacture  of  flower  or  plant  pots  or 
other  articles  from  clay  or  other  semi-plastic  material. 
October  16. 

16,285.  K.  I!.  Haugh.  Improvements  in  or  connected 
with  the  bnishing-out  process  in  the  mamifacture  of  lettered 
or  decorated  enamelled  metal  or  glass  plates,  or  other 
similar  surfaces.     October  16. 

16,320.  E.Smith.  Improvements  jii  apparatus  for  making 
earthenware  socket  pipes.     October  10. 

10, 4-19.  H.  H.  Jiaugh.  Improvements  in  or  connected 
with  the  brn»hing-out  process  in  the  manufacture  of  lettered 
or  decorated  enamelled  metal  or  glass  plates,  or  other 
similar  surfaces.     October  IS. 

1C,-I75.  W.  h.  Fitch.  Improvements  in  the  manufacture 
of  metal-coated  glass  and  |iorcelain  bottles,  jars,  jugs, 
stoppers,  and  other  like  articles.     October  18. 

10,530.  U.  Uall.  Improvements  in  tiles  for  lining  walls 
and  other  surfaces.     Complete  Specification.     October  19. 

16,683.  E.  Leak  and  II.  Ayusley.  Improved  ap|iartttu» 
for  supporting  pottery  ware  while  being  fired,  ('omplete 
Specification.     October  22. 


16,696.  F.  E.  Hostaing,  h.  A.  Garchoy,  and  N.  E-  Geille. 
.\n  improved  manufacture  of  vitreous  material  suitable  for 
artificial  marble,  staincil  glass,  and  analogous  objects. 
Octid)er  22. 

10,712.  K.  Leak  and  II.  .\ynsley.  Improved  means  to 
be  used  in  supporting  pottery  ware  while  biing  baked  or 
otherwise  fireil.     Complete  Specification.     October  23. 

Hi, 71 1.  .1.  Hall.  An  improvement  in  the  manufacture  of 
tlreelay  goods  and  of  refractory  material  for  lining  Desscuicr 
converters  or  i>ther  like  purposes,  and  the  preparation  of  a 
substance  for  use  in  such  manufacture.     October  23. 

16,843.  A.  Urummond.  Improvements  in  apparatus  for 
rolling  out  glass  sheets  with  designs  or  patterns  upon  the 
surface.     October  25. 

17,064.  G.  Scott.  A  new  or  improved  method  nf  manu- 
facturing glass  slates, and  in  theapparatus  employed  tlieiefor. 
October  29. 

17,105.  .1.  13.  Curtis  and  .1.  W.  Mackintosh.  Improve- 
ments relating  to  the  niainifacturo  of  hollow-ware  fi'om  glass 
and  similar  material.     Complete  Specification.     October  29. 

17.320.  (i.  A.  Gritton.  An  improved  method  I'or  blowing 
ink  wells  in  moulds.     November  1. 

17.321.  K.  M.  von  Kalckreith  Browne.  Producing  printed 
designs  in  any  number  of  colours  by  one  operation  of 
machinery,  especially  for  pottery  decoration.     November  1. 

17,442.  .1.  Hamblet  and  A.  Plant.  Improvements  in  the 
manufacture  of  flooring  tiles  and  other  similar  tiles. 
November  2. 

17,446.  .1.  P.  Guy.  .V  machine  for  pressing  and  making 
solid  fireclay  and  other  solid  earthenware  articles.  Novem- 
ber 2, 

17,468.  I).  Uylauds.  Improved  means  of  manufacturing 
hollow  glass  ware  and  glass  tubes  by  machinery.  Novem- 
ber 4. 

17,56.").  .1.  (i.  Sowerby.  Improvement  in  the  manufacture 
of  antiijne  and  other  descriiitions  of  sheet  glass,  and  improved 
apparatus  in  connexion  therewith.     November  5. 

17,933.  1).  Kylauds  and  J.  W.  Horner.  Impro\e(l  means 
or  apparatus  for  withdrawing  molten  glass  or  molten  metals 
from  furnaces,  and  controlling  the  outflow  thereof.  No\-em- 
ber  11. 

18,070.  \V.  B.  Fitch.  Improvements  in  the  niaimfacture 
of  glass  bottles  and  similar  articles.     November  12. 

18,094.  .(.  Powell  and  \V.  Powell.  Improvements  in 
earthenware  pots  for  horticultural  or  other  purposes,  and 
appliances  for  making  the  same.     November  13. 

18,152.  11.  ,1.  Brearley.  Improvements  in  the  construction 
and  arraugenient  of  plant  aud  machinery  for  casting,  rolling, 
and  annealing  plate  glass.     November  13. 

18,242.  .1.  .1.  Downes.  Enamelled  metal  tile  hearth  aud 
sheets  of  enamelled  metal  tiles  for  wall  decorations  and 
ceilings.     November  15. 

Complete  Specific.4tio?js  Accepted. 

1889. 

7919.  li.  T.  Grocott.  .Vpparatus  for  making  certain 
articles  of  i)0ltery  ware.     No\cmber  13. 

17,905.  \V.  Boulton.  Apparatus  for  blending  potters' 
elay,  &c.     (October  23. 

18,238.  W.  Ambler.  Mamifacture  of  sheet  glass  and 
cylindrical  glass  articles.     October  23. 


IX.— BUILDING  MATERIALS,  CLAYS,  MOETABS, 
AND  CEMENTS. 

Applications. 

10,327.  G.    B.   JeiTam.      Improvements    in    paving    for 
roadways,  pathways,  and  floors.     October  16. 

16,579.   \V.  liiadford.      A  llooring  material.     ()elolier2l. 
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16,941.  H.  D.  Blake.  Improvements  in  block  paving. 
October  26. 

17,211.  W.  S.  Akerman.  Improvements  rolatiug  to  kilns 
or  ovens  for  burning  cement,  lime,  bricks,  and  other 
materials,  and  to  the  utilisation  of  the  waste  heat  therefrom. 
October  30. 

17.280.  L.  Blumer  and  J.  Tait.  Improvements  in  lime 
kilns.     October  31. 

17,623.  E.  E.  B.  Cromptou  and  B.  H.  Jenkinsou.  Im- 
provements in  resistant  coverings  for  battery  room  floors 
or  surfaces,  laboratory  floors,  and  like  uses.     November  5. 

17,640.  W.  P.  Thompson.  —  From  C.  Kohn,  xVustria. 
Improvements  in  the  manufacture  of  artificial  stone  or  of 
articles  formed  of  the  same.  Complete  Specification. 
November  6. 

17,758.  H.  A.  Bassett.  Improvements  in  the  manufacture 
of  building  material  for  architectural  and  other  purposes, 
and  of  a  composition  for  use  in  connexion  therewith. 
November  7. 

17,908.  S.  J.  Warr.  Improvements  in  ornamental  bricks 
or  mouldings,  and  in  dies  to  be  used  in  the  manufacture  of 
the  said  bricks  or  mouldings.     November  9. 

17,961.  J.  C.  Fell.— From  G.  PhiUips,  United  States. 
Improvements  in  the  coating  or  covering  of  exposed  wooden 
structures  or  timbers.  Complete  Specification.  Novem- 
ber 11. 

Complete  Specifications  Accepted. 

1888. 

15,041.  G.  J.  Randall  and  F.  Carter.  Hardening  the 
surfaces  of  soft  oolites  limestone,  for  the  purpose  of 
enamelling  same  and  producing  imitation  marble,  &c. 
October  23. 

17,503.  J.  Cadbury.  ilachiuery  for  polishing  or  surfacing 
glass.     October  30. 

18,491.  W.  Jo}-.  Apparatus  for  use  in  the  preparation  of 
slurry,  and  in  mixing  slurry  with  fuel.     October  23. 

1889. 

11,922.  G.  F.  Eedfern.— From  J.  G.  Maardt.  Com- 
position for  covering  walls,  &c.     November  6. 

12,623.  T.  Shaw.  Utilising  the  waste  product  from  sewage 
works  for  tlie  manufacture  of  building  materials.  Novem- 
ber 6. 

14.281.  S.  Jorgensen.  Heating  cements  and  hydraulic 
lime.     November  13. 

14,515.  A.  J.  Paris.  Cloth-covered  plaster  blocks  for 
ceilings,  walls,  &c.     October  23. 

15,669.  J.  Ersley.  Mauufaeture  of  artificial  asphalt. 
November  13. 


X.— METALLURGY,  MINING,  Etc. 
Applications. 

16.249.  J.  B.  A.  Simonnet  and  S.  W.  Cragg.  Improve- 
ments in  apparatus  for  filtering,  more  especially  adapted  for 
use  with  apparatus  used  for  the  extraction  of  gold,  silver, 
and  other  metals  from  their  ores.     October  15. 

16.250.  J.  B.  A.  Simonnet  and  S.  W.  Cragg.  Improve- 
ments in  means  or  apparatus  for  the  extraction  of  gold, 
silver,  and  other  metals  from  their  ores.     October  15. 

16,318.  H.  Marbeau.  Improvements  in  the  manufacture 
of  alloys  of  nickel  with  other  metals.     October  16. 

16,338.  F.  E.  Ross.  Improvements  in  furnaces  such  as 
cupola  and  blast  furnaces.     October  16. 

16,394.  J.  H.  Darby.  Improvements  in  the  manufacture 
of  iron  from  iron  sand  or  fragmentary  or  other  soft  iron 
ores.     October  17. 

16,396.  \V.  P.  Thompson. — From  J.  B.  Brewster,  United 
States.  Improvements  in  or  relating  to  amalgamators  for 
extracting  precious  metals  from  the  various  impurities 
combined  with  them  in  ores  or  the  like.     October  17. 


16,447.  C.  A.  Burghardt.  Improvements  in  the  manufac- 
ture of  tin  plates.     October  18. 

16,474.  R.  F.  Ludlow.  An  improved  method  of  decar- 
bonising iron.     Complete  Specification.     October  18. 

16,649.  G.  G.  MuUins.  An  improvement  in  the  art  of 
treating  copper  and  its  alloys.  Complete  Specification. 
October  22. 

16,760.  A.  Brin.  Improvements  in  the  production  of 
aluminium  and  aluminium  alloys.     October  23. 

16,776.  J.  B.  Alzugaray.  A  new  metallurgical  dry 
process  by  means  of  Baxere's  universal  furnace.  Octo- 
ber 24. 

16,794.  D.  Dixon.  Improvements  in  the  manufacture  of 
aluminium  and  other  metals.     October  24. 

16,868.  E.  A.  Cowper.  A  method  of  recovering  float 
gold.     October  25. 

16,871.  J.  J.  C.  Fernau  and  E.  H.  Hartmont.  Improve- 
ments in  appliances  for  calcining  and  smelting  copper. 
October  25. 

16,960.  J.  M.  Bennett.  Improved  means  for  smelting 
metals  and  the  recovery  of  volatile  and  other  metallic 
products  escaping  therefrom.     October  26. 

16,979.  T.  Doughty.  Annealing  case  Jipr  steel  ingots. 
October  28. 

17.060.  T.  Packer.  Improvements  in  electrical  furnaces 
and  their  manipulation.     October  29. 

17,065.  F.  D.  Taylor.  Improvements  in  or  connected 
with  moulding  or  casting,  and  in  moulds  therefor.  Complete 
Specification.     October  29. 

17,178.  F.  Wicks.  Improvements  in  the  process  of 
alloying  metals  by  vapours,  and  particularly  by  sublimated 
aluminium.     October  30. 

17,269.  W.  D.  Bohm.  Improvements  in  hydrometal- 
lurgical  apparatus.     October  31. 

17,319.  G.  W.  Hart.  A  process  and  apparatus  for 
deoxidising  or  reducing  metallic  oxides.     November  1. 

17,393.  J.  Evans.   Improvements  in  cupolas.  November  2- 

17,492.  E.  H.  Cook  andAV.  T.  Gibbs.  Improvements  in 
the  manufacture  of  aluminium.     November  4. 

17,512.  S.  W.  Cragg.  Improvements  in  and  connected 
with  apparatus  or  means  for  separating  gold,  silver,  and 
other  metals  from  their  ores,  or  materials  containing  them, 
or  for  analogous  operations.     November  4. 

17,627.  H.  H.  Lake. — From  S.  H.  Emmcns,  United 
States.  Improvements  in  the  jiroduction  of  ductile  iron 
from  cast  iron. 

17,673.  The  Coltness  Iron  Co.,  Limited,  and  W.  Young. 
Improvements  in  treating  gases  fi'om  blast  furnaces,  gas 
producers,  and  coke  ovens,  and  in  apparatus  therefor. 
November  6. 

17,699.  C.  Davy.  Improved  means  for  suspending  and 
manipulating  ingots  or  forgings  whilst  being  heated  and 
operated  upon.     November  6. 

17,701.  J.  C.  Orr.  Improvements  in  and  relating  to  the 
treatment  of  furnace  slag,  and  the  recovery  of  by-products 
therefrom.     November  6. 

17,878.  J.  Meese.  Improved  means  and  process  for 
treating  iron  and  other  metals,  and  the  production  of  a 
fireproof  coating  thereon  preparatory  to  ornamenting  with 
fusible  colours.     November  9. 

17,890.  A.  Evrard.  The  application  of  baths  of  molten 
metals  to  the  tempering,  annealing,  or  treating  of  castings 
or  forgings  of  copper,  nickel,  cobalt,  and  aluminium,  and  of 
alloys  of  these  metals  with  each  other,  or  with  manganese, 
cast  or  wrought  iron,  or  steel.     November  9. 

17,911.  M.  J.  Berg.  Improvements  in  the  manufacture 
of  aluminium.     November  9. 

17,933.  D.  Rylands  and  J.  W.  Horner.     See  Class  VIII. 

18,048.  S.  Pearson  and  J.  H.  Pratt.  Improvements  in 
the  manufacture  of  alloys  of  iron  and  aluminium  and 
alloys  of  steel  and  aluminium.     November  12. 

18.061.  H.  Y.  Castner.  Improvements  in  the  manufac- 
ture of  sodium  and  potassium.     November  12. 
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18,062.  H.  Y.  Castiier.  Improved  process  of  piirifyinR 
tlif  iiiihvdrous  doulile  ihlorido  compoiiiids  of  alimiiiiium. 
NoveiiihtT  12. 

18,170.  J.  I'ointoii.  Improved  wet  copper  oxtrnction 
proi'ess,  appliciible  also  to  the  production  of  sulphate  of 
copper  and  iron.     November  14. 

18,297.  T.  Jlaege  and  Tlu'  Ciipc  Copper  Co.,  Lim. 
Improvements  in  the  treatment  of  eopper  or  cupreous 
compounds  for  the  production  of  sulphate  of  copper  ami 
the  extraction  of  the  precious  metals,  and  in  apparatus 
applicable  therefor.     November  15. 


Complete  Specifications  Accepted. 
1888. 

LI.GO?.  .V.  Levy.  Dipping  process  for  depositing  metals 
upon  iron  and  steel.     November  G. 

16.567.  H.  Schneider.  Mamifaeture  of  iron  and  steel 
alloyed  with  nickel.     November  13. 

16.568.  H.  Schneider.  Manufacture  of  iron  and  steel 
alloyed  with  copper.     November  l:!. 

16,796.  ,1.  H.  PoUok.  Wet  method  of  extracting  gold 
from  crushed  ores,  &c.     November  20. 

17,269.  G.  Proiit  and  U.  Murray.  Coating  iron  or  steel 
plates  with  copper  or  other  comparatively  non-ox idisable 
metals.     October  30. 

17,420.  .\.  Wylie.  Man\ifacturing  nietul  pipes  and  rods, 
and  covering  same  (or  telegrajih  and  telephone  cables  and 
wires)  with  lead  or  metallic  compounds  for  electric 
purposes.     October  30. 

17,476.  W.  Charnocks.  Coatiug  certain  metals  with  other 
metals  or  alloy.^.     November  13. 

18,178.  I).  Uavy.  Apparatus  for  traversing  and  turning 
ingots  and  blooms.     October  23. 

18,218.  G.  I'rout  and  D.  Murray.  Coating  iron  or  steel 
with  copper  and  other  comparatively  uon  oxidisable  metals. 
October  30. 

18,632.  T.  Summers.  Cleaning  tin,  terne,  or  other  metal 
plates,  and  apparatus  therefor.     November  6. 

1880. 

28.  A.  B.Cunningham. — From  H.  Haveraanu.  Kxtraction 
of  gold,  silver,  and  lca<l  from  substances  containing  same, 
and  apparatus  therefor.     November  13. 

187.  1*.  M.  Parsons.  Production  of  metallic  alloys. 
November  20. 

359.  C.  Netto.  Extraction  of  .iluminium  from  cryolite 
&c.     November  20. 

769.  K.  S.  Casson.    Casting  metals.     November  20. 

841.  J.  B.  Haimay.  Extracting  precious  metals  from 
ores.     November  20. 

890.  K.  Staiifield  and  T.  C'larkson.  Separating  metals 
and  heavy  minerals  from  ores.     November  20. 

1099.  J.  Itichardson.  Manufacture  of  iron  and  steel. 
November  20. 

"013.  L.Petit-Devaueelle.  Mamifaeture  of  aluminium  and 
alloys  thereof.     November  13. 

11,021.  P.  H.  Adams,  jun.,  and  O.  T.  X.  Adams.  Appa- 
ratus for  smelting  ores.     November  6. 

11,083.  P.  H. -Vdaras,  jun.,  and  O.  T.  .\.  Adams.  Appa- 
ratus for  smelting  ores.     November  6. 

12,322.  F.  L.  Harllett.  Treatment  of  ores  containing 
lead,  zinc,  and  other  metals.     October  23. 

14,235.  C.  Schreibcr  and  H.  Knutsen.  Treatment  of 
auriferous  and  argentiferous  antimony  ores.     November  20. 

14,473.  M.  A.  Howell,  jun.  Manufacture  of  soft  back 
steel,  and  ap[)aratus  therefor.     November  6. 

15,428.  T.  F.  Kowland.  Apparatus  for  welding  metals. 
November  6. 


15,824.  G.  Archhold.  Manufacture  of  iron  and  steel. 
November  13. 

15,887.  P.  P.  Craven.  A  lluxing  material  for  use  in 
welding,  brazing,  and  coating  metals.     November  13. 


XI.— EliECTUO-ClIEMlSTKY  an-d  ELECTKO- 
METALLURGY. 

Applications. 

16,130.  A.  E.  Robinson.  An  improvement  in  conductors 
or  poles  for  use  in  electrical  furiuices.     October  14. 

16,210.  A.  Wolfschmidl  and  C.  Brehm.  Improvements 
in  electric  dry  batteries.     October  15. 

16,231.  G.  Pfaunikuche.  Improvements  in  dynamo- 
electric  generators.     Complete  Specilication.     October  15. 

16,241.  H.  H.  Carpenter.  Improvements  in  secondary 
or  electric  storage  batteries.  Complete  Specification. 
October  15. 

16,375.  C.  B.  de  Monta\id.  InipnivenKiits  in  .secondary 
batteries.     October  17. 

16,655.  W.  J.  Brewer.  lmpro\ements  in  electric  storage 
batteries.     October  22. 

16,890.  E.  Frankland,  A.  H.  Hough,  and  1).  G.  F'itzgerald. 
Improvements  in  elements  for  secondary  batteries.  Octo- 
ber 25. 

17,025.  A.  S.  Elmore.  Improvements  in  the  process  for 
obtaining  zinc  by  electrolysis.     October  30. 

17,252.  ¥.  M.  A.  Laurent-Cely  anil  I.  A.  Timmis.  Im- 
provements in  electric  secondary  cells.     October  31. 

17,793.  (t.  J.  \Veir  and  A.  Weir.  Improvements  in 
galvanic  batteries.     November  8. 

17,831.  .T.  V.  Sherrin.  Improvements  in  electric  battery 
carbon,  and  carbon  compound  elements  and  their  coimexions. 
November  8. 

17,974.  H.  H,  Lake.— From  H.  Lemp,  United  States. 
Improvements  in  apparatus  for  welding  by  aid  of  electricity, 
which  improvements  are  also  applicable  for  other  purposes. 
November  11. 

18,067.  A.  B.  Cunningham.  Improvements  in  the  manu- 
facture of  secondary  batteries  or  accumulators.    November  12. 

18,350.  ,T.  H.  Davies.  Improvements  in  dynamo-electric 
machines.     November  16. 

CoMi'LETE  Specifications  Accepted. 
1888. 

18,858.  F.  J.  Brougham. — From  La  Societe  Perreur-Lloyd 
ct  Ills.     Electro-chemical  generators.     November  20. 

18,968.  E.  L.  Zalinski  and  H.  J.  Smith.     See  Class  XXII. 

18,978.  T.  W.  Bush.  An  oblique  meshed  gi'id  plate  for 
storage  batteries.     November  6. 

18,981.  M.  Doubleday.  An  imier  expanded  chamber 
grid  plate  for  storage  batteries.     October  30. 

18,994.  G.  C.  Dymond. — From  J.  M.  A.  G.  Lcscuyer. 
Manufacture  of  metals  or  alloys  by  means  of  electricity. 
November  20. 

19,058.  J.  Y.  tlohnsou. — From  F.  Gendron.  Electric 
batteries.     November  6. 

1889. 

126.  G.  B.  Luckhoil.  An  iniprovcniunt  in  dynamos. 
November  13. 

997.  T.  Cuttriss.     Secondary  batteries.     November  18. 

14,601.  G.  Macaulay-Cruikshank. — I'rom  S.  H.  Barrett. 
Connector  for  the  elements  of  electric  batteries.     October  23. 

15,383.  G.  E.  Heyl.  Manufacture  of  electrodes  for 
accunudators  from  ehromates  and  wolframatcs,  aufl  from 
amalgams  of  chrome  or  of  wolfram  with  other  metals. 
November  6. 

15,446.  S.  C.  C.  Currie.  Method  and  apparatus  for 
"forming"  or  charging  plates  for  accumulators.  Novem- 
ber 6. 
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15,775.  0.  F.  Winkler.  Electro-dynamic  and  dynamo- 
electric  machines.     November  20. 

15,821.  S.  C.  C.  Currie.  Electrolytically  reducing  plates 
of  metallic  salts  to  a  metal  state  to  "  form  "  the  electrodes 
of  secondary  batteries.     >fo\ember  20. 

16,231.  G.  Pfaumkuche.  Improvements  in  dynamo-electric 
generators.     October  23. 


XII.— FAT8,  OILS,  ASD  SOAP  MANUFACTURK. 

Applications. 

16,347.  G.  Herschell  and  F.  W.  Kitto.  Improvements  in 
the  manufacture  of  soap  tablets.     Octobet  17. 

16,518.  T.  Anyon.  'Improvements  in  the  composition  of 
soap.     October  19. 

16,525.  P.  Smitli.  Improved  preparation  of  petroleum 
for  cleansing,  washing,  polishing,  and  similar  domestic 
operations.     October  19. 

16,671.  H.  Duerdeu.  Improvements  in  the  treatment  of 
raw  lard  and  lard  compounds.     October  22. 

16,805.  W.  P.  Thompson  and  G.  Tall.  Improvements  in 
or  relating  to  the  treating  or  purification  of  crude  or  semi- 
refined  cotton-seed  oil.     October  24. 

16,821.  M.  U.  Penney.  Improved  method  of  or  process 
for  extracting  or  removing  oil  fom  oil-containing  bodies, 
animal  and  vegetable.     October  24. 

17,163.  W.  Briuck.  An  improvement  in  lubricants. 
October  30. 

17,385.  T.  T.  Wildridge.  Soap  cores — or  the  inclusion 
in  pieces  of  soap  of  various  contrivances  for  the  increase  of 
economy  and  convenience.     November  2. 

17.741.  W.  Hepworth-CoUins  and  W.  J.  Smith.  An  im- 
proved dry  soap  or  washing  powder.  Complete  Specifica- 
tion.    November  7. 

17.742.  W.  Hepworth-CoUins  and  W.  J.  Smith.  A 
disinfectant  and  detergent  di-y  soap  or  washing  powder,  or 
soap  extract  or  essence.  Complete  Specification.  Novem- 
ber 7. 

17,870.  E.  Hunt.  Improvements  in  treating  crude  cotton- 
seed oil,  and  oils  containing  resinous  matter  and  free  fatty 
acids,  to  obtain  oil-soap  and  resinous  colouring  matter. 
November  9. 

18,046.  C.  H.  Kobinson.  A  new  method  of  thickening 
linseed  oil.     Complete  Specification.     November  12. 

18,345.  H.  A.  A.  Dombrain  and  O.  Trumper.  Improve- 
ments in  apparatus  for  extracting  fatty  and  other  matter 
from  substances  by  means  of  volatile  suhents.  Novem- 
ber 16. 

Complete  Specifications  Accepted. 
1888. 

16,845.  J.  Gott.   Manufacture  of  soft  soap.    November  13. 

18,782.  R.  Stone.     Manufacture  of  soap.     November  20. 

1889. 
1430.  J.  Ascough.     See  Class  XVIII.— C. 


XIII.— PAINTS, 


PIGMENTS, 
KESINS. 


VARNISHES,  AND 


17,671.  W.  S.  Conrad  and  H.  T.  LiUey.      An  improved 

copying  ink.     November  6. 

17,771.  W.  P.  Thompson.— From  E.  \V.  Mus,  Holland. 
New  or  improved  composition  applicable  for  protecting  or 
preserving  the  bottoms  of  navigable  vessels,  pontoons,  or  the 
like,  and  for  preventing  the  adherence  thereon  of  seaweed, 
limnoria,  and  other  like  marine  vegetable  or  animal  growth. 
November  7. 

18,042.  J.  C.  Martin.  Improvements  in  pigments  or 
paints.     November  12. 

18,076.  H.  H.  Lake.— From  J.  K.  Tibbits,  United  States. 
Improvements  relating  to  the  manufacture  of  white  lead. 
Novemlier  12. 

18,286.  T.  Pridhani.  An  improved  preservative  and 
waterproof  coating  for  metals,  timber,  masonry,  concrete, 
or  other  structures  or  surfaces.  Complete  .Specification. 
November  15. 

Complete  Specifications  Accepted. 

1888. 

18,70.5.  H.  I!.  C'ondy.  Manufacture  of  white  lead.  No- 
vember 13. 

18,716.  C.  Morfit.  Manufacture  of  rosin  liquor  for  paper 
makers.     October  23. 


Applications. 

16,545.  L.  Schulhof  and  M.  B.  Vogel.  Metliod  of  manu 
facturing  glycero-tannic  acid,  and  by  its  means  lakes  soluble 
in  water.     October  19. 

16,706.  P.  Bronuer.     Improvements  in  the  manufacture  of 
white  lead.     October  22. 

17,236.  G.  E.  Heyl.     The  mannfacture  of   isolating  com 
positions  for  cables.     October  31. 

17,264.  A.  Melville  and  F.  Whitcomb.     Improvements  jn 
the  manufacture  of  solid  inks  and  the  like.     October  :!!. 


XIV.— TANNING,  LEATHER,  GLUE,  and  SIZE. 
Applications. 

16,595.  H.  Bogenschild  and  F.  Busch.  Process  and 
apparatus  for  glazing  leather.     October  21. 

17,328.  W.  A.  Leonard.  Greatly  facilitating  the  tanning 
of  hides,  &c.,  and  forcing  syrup  into  lemon,  orange,  and 
citron  peels,  &c.     November  1. 

17,436.  H.  J.  Haddan. — From  J.  Landini.  A  new  process 
for  discolouring  tannic  acid  solutions.     November  2. 

17,813.  R.  M.  Presland,  sen.  An  improved  waterproofing 
for  leather.     November  8. 

17,941.  H.  Belcher.  Improvements  in  the  treatment  of 
skins  and  hides  for  the  preparation  of  leather.   November  11. 

18,307.  W.  S.  Smith.  An  improved  method  of  utilising 
waste  or  secondary  products  obtained  in  certain  processes 
of  leather  manufacture.     November  16. 

Complete  Specifications  Accepted. 
1888. 

16,545.  L.  D.  S.  Cuffliu  and  G.  Hughes.  Machine  for 
extracting  the  hair  from  skins.     November  13. 

17,782.  P.  A.  Jesson.  Machinery  for  treating  hides, 
skins,  and  leather.     November  6. 

18,399.  M.  P.  Halschek.  Extract  for  use  as  a  ferment, 
and  as  leather  food  or  dressing.     October  23. 

1889. 

645.  H.  E.  Frendenberg.  Treatment  of  hides  and  skins, 
and  apparatus  therefor.     October  23. 

12,070.  A.  Weber.  Kihis  for  burning  bone-black.  No- 
vember 20. 

12,521.  .1.  Hauff.  Process  for  freeing  kips,  skins,  and 
hides  from  lime,  and  causing  same  to  swell.     October  30. 

14,595.  A.Hull.  Preparing  hides  for  tanning.  October  30. 


XV.— AGRICULTURE  .vnd  MANURES. 

Applications. 

16,351.  L.  ii.  Brin,  A  Urin,  and  F.  H.  Varlcv.  Sec 
Class  VII. 

18,148.  J.  T.  Dinsdale  »n<l  W.  B.  Kcnishead.  Scf 
Class  XVIII.— B. 
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Complete  Specification  Aooapno. 

1889. 

H,c:f:l.  X.  It.  PowiiT.  A  (.oinpouiulof  iiiiiuial.substiuices 
iiiiil  cartlis  contaiiiiii<;  phosphate  of  iron  nud  alumina  for 
fertilising  purposes.     November  'iO. 


XVI.— SUGARS,  STARCHES,  GUMS,  Etc. 
Applications. 

16,5-10.  A.  Wohl  and  A.  Kollrepp.  Iniproveiiieiits  in  the 
production  of  invert  sugar.     October  19. 

17,184.  T.  O.  Easton  and  A.  Watt.  Improvements  in 
or  apperlaining  to  apparatus  for  filtering  saccharine  or  other 
liipiids.     October  30. 

Complete  Specipioation  Accepted. 
1889. 
9021.  J.  Foster.  Drawing  off  and  condensini;  the  vapour 
from  sugar  pans,  and  apparatus  therefor.     November  -JO. 


r 


XVII.— KKEWING,  WINES,  SPIRITS,  Etc. 

Applications. 

16,289.  C.  Pontifex.  Improvements  in  refrigerators  for 
cooling  brewers'  worts  or  other  hot  liquids.     October  IG. 

16,325.  C.  P.  Goode.  Improvements  in  the  treatment  of 
brewers'  gniins  for  cattle  food.  Complete  Spe/Mtication. 
October  16. 

1C,5J6.  D.  Wickham.  Novel  construction  or  arrange- 
ment of  condensing  cylinder,  used  for  gasatiiig  malt  and 
other  liquors.     October  19. 

16,906.  W.  B.  Giles  and  A.  Shearer.  Improvements  in 
brewing  and  the  treatment  of  worts  for  distillers'  use. 
October  26. 

16.947.  A.  de  Meritens.  Improvements  in  treating  and 
rectifying  or  ageing  alcohol  or  alcoholic  liquors  or  the  like 
by  electricity.     October  26. 

17,434.  J.  White.  Improvements  in  the  manufacture  of 
of  degcrminated,  flaked,  boileii,  and  torrefied  maize  to  be 
used  for  brewing  and  distilling  purposes,  and  also  as  a 
prepared  and  cooked  food,  and  in  apparatns  employed 
therein.     November  2. 

17,515.  J.  Lillie.  Improvements  in  treating,  ageing,  or 
purifying  alcoholic  or  other  liquids,  and  in  means  or 
apparatus  employed  therein.     November  4. 

17,523.  H.  H.  Lake. — From  J.  Barnes,  United  States. 
Improvements  in  yeast  cakes.  Complete  Specification. 
November  4. 

Complete  Specifications  Accepted. 

1888. 

14,225.  A.  Behr.  Apparatus  for  malting  grain.  Novem- 
ber 13. 

14,965.  E.  a.  B.  Beaumont.  Rendering  alcoholic  liquors 
more  wholesome.     October  23. 

17,338.  H.  E.  Sorel.  Treatment  of  commercial  alcohols. 
November  20. 

18,286.  H.  A.  Birrell.  Treatment  of  ground  malt  for 
brewing  purposes,  and  apparatus  therefor.     November  0. 

18,422.  C.  Philippart.  Improving  the  quality  of  alcohols 
and  alcoholic  liquors.     October  23. 

1889. 

86.  O.  Imray. — From  A.  Bergh.  Process  and  apparatus 
for  aeratingaiid  purifying  beerworts  and  beer.   November  13. 

14,642.  L.  Frisch.  Manufacture  of  beer,  ale,  porter,  and 
the  like.     October  23. 

16,325.  C.  P.  Goode.  Improvements  in  the  treatment  of 
brewers'  grains  for  cattle  food.    October  23. 


XVIII.— CHEMISTRY  OF  F(X)I)S,  SANITARY 
CHEiVllSTRV,  and  DISINFECTANTS. 

Applications. 

A. — ('hemisliy  of  Foods. 

16,325.  C.  P.  Goode.      6're  Class  XVII. 

17,380.  R.  Dcnby.  Improvements  in  the  preparation 
of  rennet  powder  for  use  in  cheese  making.  Complete 
Specification.     November  2. 

17,434.  J.  White.     .Sec  Class  XVU. 

18,195.  F.  T.  Robinson.  —  From  R.  Robinson,  New 
Zealand.  Improvements  in,  or  process  for,  the  preservation 
of  articles  of  food  or  other  iminud  or  vegetable  matters. 
November  14. 

/I. — Saiiifitrij  (-''hcini.sfri/. 

16,283.  T.  A.  Bullough.  Improvements  in  or  appertain- 
ing to  filters  for  filtering  sludge  and  other  semi-liquid  matter. 
October  16. 

16,298.   II.  F.  liushtoii.     See  Class  I. 

16,388.  G.  W.  Hrcnuier.  Improvements  in  lamps  for 
destroying  sewage  gas  and  noxious  vapours.     October  17. 

16,867.  E.  \.  (Jowper.  Improvements  in  apparatus  for 
purifying  water  and  sewage.     October  25. 

16,981.  A.  Green.  Improved  means  for  purifying  water. 
October  28. 

17,552.  W.  Birch.  Improved  apparatus  for  filtering 
sewage  and  other  licpiiils.     November  5. 

17,784.  T.  Thorp  and  J.  lientley.  Improvements  in  or 
connected  with  the  purification  of  sewage.     November  8. 

17,898.  A.  Young.  Improvements  in  asbestos  .sewerage  gas 
destructor  and  ventilator  or  sanitary  lamp.     November  9. 

17,991.  G.  F.  Priestley.  New  or  improved  apparatus  for 
treating  sewage  matter.     November  12. 

18,148.  J.  T.  Diusdale  andW.  li.  ICemshead.  Improve- 
ments in  the  treatment  of  sewage  and  sewage  nuitters,  and 
in  the  production  of  manurial  products  therefrom. 
November  13. 

18,263.  R.W.  Penrose.  An  improvement  iu  the  treatment 
of  germs.     November  15. 

18,291.  F.  W.  Brookman.  Improvement  in  the  con- 
struction of  destructors  or  furnaces  for  the  combustion  and 
cremation  of  town  and  other  refuse,  garbage,  or  offal,  and 
in  the  method  of  disposing  of  and  utilising  the  products  of 
combustion  theretVom.     November  1  j. 

('. — Disinfertants. 

16,369.  .7.  Orchardson.  Improved  means  of  and 
apparatus  to  be  used  for  disinfecting,  and  for  destroying 
vermin,  and  like  purposes.     October  17. 

16,427.  H.  Staples,  J.  Staples,  and  \Y.  Staples.  Improve- 
ment in  the  manufacture  of  a  cattle  cleanser,  sheep  dip,  or 
disinfecting  fluid.     October  18. 

17,042.  J.  .lacksou.  An  improved  disinfectant.  The 
combination  and  arrangement  of  substances  for  the  purpose 
of  disiufecting.     October  29. 


CoMi'LKTE  Specifications  Accepted. 
A.  —Chemistri/  of  Foods. 

1889. 

771.  G.  D.  Wheatou.  Means  for  preserving  articles  of  a 
perishable  nature.     November  20. 

9861.  C.  Heinemami.  Manufacture  of  a  malt  product 
called  "  wheat  coffee."     November  20. 

15,.526.  B.  Graf  and  F.  Piekenbroek.  Producing  ozone- 
water  in  which  the  ozone  is  retained  for  a  considerable 
period  without  alteration.     November  20. 

16,325.  C.  P.  Goode.     See  Application,  Class  XVII. 
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B.- 


-Sanitary  Chemistry. 
1888. 

16,093.  J.  G.  Loixain.  Method  and  apparatus  for  forma- 
tion of  organic  oxides,  and  the  oxidation  of  matter  suspended 
or  dissolved  in  liquids.     October  30. 

18,568.  C.  H.  Beloe.  Puriticatiou  of  sewage  and  other 
foul  liquids.     October  30. 

18,719.  W.Warner.  Means  and  apparatus  for  treating 
refuse.     November  20. 

18,791.  J.  Chabanel.  Apparatus  for  separating,  filtering, 
and  disinfecting  foecal  matters.     October  23. 

1889. 
12,623.  T.  Shaw.   See  Class  IX. 

C. — Disinfectants. 
1889. 
1430.  J.  Aseough.    Manufacturing  glazing,  antiseptic  and 
washing  compounds.     October  30. 


XIX.— PAPER,  PASTEBOARD,  Etc. 
Applications. 

16  342.  D.  C.  Simpson.  A  new  or  improved  composition 
for  treating  paper  and  similar  material  to  render  writings  or 
other  markings  indelible  thereon.     October  17. 

16,930.  C.  G.  Cresswell.  Improvements  in  or  relating  to 
toilet  paper.     October  26. 

17,141.  T>.  H.  Ferguson.  Improvements  m  the  process 
of  manufacturing  articles  from  pulp.  Complete  Specification. 
October  29. 

17,496.  E.  a.  Blumel.  Improvements  relating  to  the 
covering  of  various  articles  with  xylonite  or  celluloid. 
November  4. 

18,090.  I.  Appletree.  A  new  composition  to  be  used  as 
a  substitute  for  ivory  and  for  other  purposes.  Complete 
Specification.     November  13. 

Complete  Specifications  Accepted. 
1888. 
18,716.  C.  Morfit.     .See  Class  XIH. 

1889. 

9694.  F.  J.  Cheesehrough.— From  H.  Pataky  and  W. 
Pataky.  Preparation  of  wood  pulp  for  the  manufacture  of 
paper  "cloth,  cordage,  or  other  textile  fabric.     October  23. 

14,494.  T.  Volstorf.  Method  and  aiiparatus  for  straining 
paper  pulp.     October  23. 


XXI.— PHOTOGRAPHIC  PROCESSES  and 
iL\TERIALS. 

Applications. 

17,406.  S.  V.  Dardier.  Improvements  relating  to  per- 
manent coloured  photographic  prints  obtained  by  direct 
printing  from  negatives.     November  2. 

17,773.  E.  H.  Farmer.  Improvements  in  photography. 
November  7. 

Complete  Specifications  Accepted. 

1888. 

16,715.  A.  R.  Brown.  Printing  photographs,  especially 
"  blue  printing,"  and  apparatus  therefor.     November  6. 

1889. 

9012.  A.  H.  Cros.     Colour  photography.     November  20. 

13,523.  W.  P.  Thompson. — From  C.  Spiro.  Solutions  for 
developing  or  fixing  the  latent  images  on  photographic  plates 
or  sheets.     November  13. 


XX  —FINE  CHEMICALS,  ALKALOIDS,  ESSENCES, 

AND  EXTRACTS. 

Applications. 

16,197.  J.  Matthews  and  H.  Johnson.  Consolidated 
perfume.     October  15. 

16,555.  0.  Imray.— From  W.  MacKean,  France.  Process 
for  obtaining  salts  of  thorium,  zirconium,  and  like  metals 
from  their  ores  or  from  waste  residues  of  hoods  used  for 
incandescent  gas  lighting.     October  19. 

16,663.  E.  G.  Scott.  Improvements  m  the  manufacture 
of  chloride  of  carbon.     October  22. 

16,807.  A.  W.  Bake.  An  improved  anesthetic  com- 
pound.    October  24. 

Complete  Specifications  Accepted. 
1888. 
17  627.  R.  I.  Hunter.     Dental  anodynes  or  obtundents. 
November  13. 

18,521.  E.  Schnaufer  and  Hupfeld.  Manufacture  of  a 
substitute  for  musk.     October  30. 


XXII.— EXPLOSIVES,  MATCHES,  Etc. 

Applications. 

16,426.  J.  S.  Taylor  and  S.  W.  Challen.  Improvements 
in  plant  for  burning  special  charcoal  for  the  manufacture  of 
gunpowder.     October  18. 

16,597.  T.J.Brown.  Improvements  in  fireworks.  Octo- 
ber 21. 

16,629.  J.  S.  Taylor  and  S.  W.  Challen.  Improvements 
in  plant  for  preparing' gunpowder  carbon,  consisting  in  the 
application  of  gaseous  or  liquid  fuel  to  heat  the  carbonising 
vessel.     October  22. 

17,327.  W.  L.  Roberts.  Lighting  purposes.  A  new  or 
improved  match,  to  strike  on  both  ends  with  ignitive  com- 
position on  both  ends.     November  1 

17,353.  G.  W.  Thomas.  Improvements  in  matches, 
fusees,  and  the  like.     November  1. 

17,430.  A.  Walter.  Impro\emeuts  in  or  appertaining  to 
percussion  and  time  fuses  for  firing  explosives.    November  2. 

17,474.  C.  E.  Rhodes  and  A.  T.  Cocking.  Improvements 
in  explosives.     November  4. 

Complete  Specifications  Accepted. 
1888. 

17,456.  W.  R.  Hodgkinson.  Manufacture  or  treatment  of 
explosives  to  better  control  combustion  or  prevent  detona- 
tion.    November  20. 

18,968.  E.  L.  Zalinski  and  H.J.  Smith.  Electric  primers 
or  igniters  for  blasting  or  firing  mines,  torpedoes,  &c. 
November  20. 

18,663.  H.  S.  Maxim.  Manufacture  of  explosives,  and 
apparatus  therefor.     October  30. 

1889. 

39.  A.  Martin.  Percussion  fuses  for  explosive  projectiles. 
November  6. 

6332.  W.  H.  Scott,  L.  Paris,  and  Scott,  Lim.  Electric 
fuses.     October  30. 

14,362.  J.  G.  Gomez  and  P.  Franco.  Manufacture  of 
matches  of  the  vesta  type.     October  23. 


XXIII. 


-ANALYTICAL  CHEMISTRY. 
Application. 


18,141.  C.  R.  Valentine.  New  or  improved  apparatus  to 
be  used  for  estimating  the  acidity  of  milk,  cream,  curd,  and 
whey.     November  13. 
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rNon-Membcrs  30/- per  annum  ;  Members 
1889a  I     W-  per  Set  of  extra  or  back  numbers  ; 

|_   Single  Copies  (Members  only)  2/6. 


ASSISTED  BY  THI!  FOLLOWING  STAFF  OF 
Abstractors: 


Picnic  sahffitute  the  foltoiving  for  corrc- 
spondiiKj  iiaffar/i'  on  i>.  973,  coL  1 . : — 

Au  incrcasi'  in — 

Voliittle cunstituent>  of  the  co»l  or  ....      2t»— 40  per  cent. 
Sif^-ilic  gravity  of  tin- gas tr;)5 — 0'-li» 

Illumiiwtius  power 13l>-101  ^  ',"c|jr^5' 

Carbonic  aeid  140—  ;i"l»  percent. 

C'lirbonic  oxide 0*50 — 12*00       ,. 

Methane Si'dO— .>17Miii 

Heavy  hyilrocarbons  of  the  fiitty  series    2-uO— 4"S0    '    „ 

Tar 3-'.l0—  D-GO 

G:is  liquor f50— lO'Oll 

A  decrease  in — • 

llydi-ogeu .j5*tiu— 4:i'uo  per  cent. 

Coke 7r6u— 57'S 

Temi*erature,  obtained  by  burning  the  coke  in  the  retort 
ruruaccs  =  l.SSO"— l,-2;o°. 
The  author  also  investigate<i  the  other  hea\v  ]i_\(li()- 
carboiis  not  l)ek»n<rmg  to  the  uromatie  series,  anil  founil 
ellivleiie,  propylene  and  acetylene — the  tiist  of  these  in  hirf;c 
i|uaiitities.  He  also  examined  the  ilhiniinating  constituents 
<d'  the  }:as,  and  found  that,  of  the  total  illuininatinf,'  powiT  of 
the  jras,  the  heavy  hydrocarbons  of  the  fatty  series  prodiiecfl 
:U  •  y  per  cent.  ;  the  aromatic  liydrOcarbons  eoutaiiiin<;  52  per 
cent,  of  benzene  (down  to  — 2'J  )  I5"9  per  cent.;  while  the 
aromatic  hydrocarbons  contaiiiinj:  92  per  cent,  of  benzene 
(—22    to  —70)  produced  49"2  percent. 


Also    tfie    jvlloici'iKj     formula    for    thai 
(qypearing  on  p.  {)76,foot  of  col.  2. : — 


XH;.C„II4..n/ 


(11... en.. 


\cH...tii.,/ 


X.(VH,.MI.. 


L.  Bailey.  Ph.D. 

H.  Beckett. 

Beodix, 

Bentz. 

9.  Bernays,  M.  Inst.,  C.E. 

E.  Berry, 
J.  Bovan. 
rtram  Blount, 
thur  G.  Bloiam. 
H.  Bothamley. 

.  Lant  Carpenter. 

G.  Clayton. 

lius  B.  Cohen,  Ph.D. 

F.  Cross. 
R.  Da\is. 

.  W.  Ualdane  Gee,  B.Sc. 

Napier  Hake. 

wald  Hamilton. 

rtram  Hunt. 

C.  Hutchinson, 

E.  Jones,  B.So. 

.  E.  Kay. 

J.  King,  B.Sc. 

S.  Kipping,  D.So. 


Clias.  A.Kohn,Ph.D. 

F.  W.  T.  Krohn. 

T.  A.  Lawson,  Ph.D. 

J.  Walter  Leather,  Ph.D. 

A.  Liebmann,  Ph.D. 

D.  A.  liouis. 

W.  Macnab. 

N.  H.  J.  Miller,  Ph.D. 

J.  M.  H.  Munro,  D.Sc. 

H.  S.  Pattiuson,  Ph.D. 

H.  T.  Pentermann. 

S.  G.  Bawson,  D.So. 

A.  R(5e,  Ph.D. 

F.  W.  Ecnaut. 

Frank  Scudder. 

Edward  Simpson. 

A.  J.  Smith,  B.Sc. 

Oscar  J.  Steinhart,  Ph.D. 

A.  L.  Stern,  B.So. 

D.  A.  Sutherland. 

I     'ram  Thomas. 

Eusaace  Thomas. 

V.  li.  Veley,  M.A. 

A.  Wingham. 


NOTICES. 

mbers  are  hereby  advised  that  the  subscription  of 
or  1 890  falls  due  on  January  1  st.  Only  those  members 
lave  paid  their  subscriptions  will  be  entitled  to  receive 
oumal. 

aques  and  orders  should  be  made  payable  at  the 
ral  Post  Office,  London,  to  the  Honorary  Treasurer, 
der  Cook,  and  should  bo  forwarded  to  him  at  Bow, 
s  it  be  desired  to  notify  a  change  of  address  for  the 
;oming  new  list  of  members,  in  which  case  the  subscrip- 
:hould  be  forwarded  together  with  the  change  to  the 
ral  Secretary. 

■mbers  who  require  extra  sets  or  back  numbers  of  the 
lal  are  requested  to  make  application  to  the  General 
tary  only,  to  whom  also  changes  of  address  should  be 
luuicated.  

ithors  of  communications  read  before  the  Society,  or 
)f  its  Local  Sections,  are  requested  to  take  notice  that 
r  Kule  41  of  the  bye-laws,  the  Society  has  the  right  of 
ity  of  publication  for  three  months  of  all  such  papers. 
Dgement  of  this  bye-law  renders  papers  liable  to  be 
ted  by  the  Publication  Committee,  or  ordered  to  bo 
acted  for  the  Journal,  in  which  case  no  reprints  can 
rnished  to  the  author. 


(tice  is  hereby  given,  for  the  information  of  members  and 
rtisers,  that  the  advertisement  columns  of  this  Journal 
been  contracted  for  by  Messrs.  Evue  and  SroxTiswooni-:, 
society's  printers  and  publishers,  to  whom  all  commu- 
ion?  respecting  them  should  be  addressed. 
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B. — Sanitary  Chemistry. 
1888. 

16  093  J  G.  I.orrain.  Method  and  apparatus  for  for 
tion  of  organic  oxides,  aud  the  oxidation  of  matter  si.spen 
or  dissolved  in  Uquids.     October  30. 

18,568.  C.  H.  Beloe.  Pui-ification  of  sewage  and  oi 
foul  liquids.     October  30.  t     *      . 

18,719.  W.  Warner.  Means  and  apparatus  for  treat 
refuse.     November  20. 

18  791  J.  Chabanel.  Apparatus  for  separating,  hlter. 
and  disinfecting  foecal  matters.     October  23. 

1889. 
12,623.  T.  Shaw.  .See  Class  IX. 

C. — Disinfectants. 
1889. 
1430.  J.  Ascough.    Manufacturing  glazing,  antiseptic: 
washing  compounds.     October  30. 

XIX.— PAPER,  PASTEBOARD,  Etc. 
Applicatioxs. 

16  34-'  1)  C  Simpson.  A  new  or  improved  eomposit 
for  treating  paper  and  similar  material  to  render  wntmg. 
other  markings  indelible  thereon.     October  1/. 

16,930.  C.  G.  Cresswell.  Improvements  ui  or  relating 
toilet  paper.     October  26.  . 

1"  141  T>  H  Fermison.  Improvements  in  the  proc 
of  m'anufacturing  artfcles  from  pulp.  Complete  Specificati 

October  '^"^ 

17  496"  E.  A.  Blumel.  Improvements  relating  to  1 
covenng  of  various  articles  with  xylonite  or  cellule 
Xovember  4.  ..       »     v.    „,„i 

18  090  I.  Appletree.  A  new  composition  to  be  used 
a  substitute  for  ivory  and  for  otlier  purposes.  Compl 
Specification.     November  13. 

Complete  Specifications  Accepted. 
1888. 
18,716.  C.  ilorfit.     See  Class  Xlll. 

1889. 

9694    ]■'     J     Clieesebrough.— From    H.    Pataky  and  ' 

Pitakv      Preparation  of  wood  pulp  for  the  manufacture 

Ser-cioti,  cordage,  or  other  textile  fabric.     October  23. 

14,494.  T.  Volstorf.     Method  and  apparatus  for  straini 

paper  pulp.     October  23. 

VY  -FINE  CHEMICALS,  ALKALOIDS,  ESSENCE! 
AND  EXTRACTS. 
Applications. 
16  197.    J.    Matthews    and   H.   Johnson.      Consolidat. 

^"if^-.  o'^lmrrv.-FromW.MacKean.  Fiance  Proce 
for  obtaining  salts  of  thorium,  zirconium,  and  like  meta 
from  their  o?es  or  from  waste  residues  of  hoods  used  f 
incandescent  gas  lighting.     October  19- 

16  663.  E.  G.  Scott.     Improvements  in  the   manufacta 
of  chloride  of  carbon.     October  22. 

16,807.    A.   W.  Kake.      An   improved  anaesthetic    cor 
pound.     October  24. 

Complete  Spbcipications  Accepted. 
1888. 

17  627.  R.  I-  Hunter.     Dental  anodynes  or  obtundent 

■^Ta^SS^rE^'Schnaufer  and   Hupfeld.     Manufacture  of 
substitute  for  musk.     October  30. 
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MR.    U.IVID    IIOWAKD   IN   THE    CHAIK. 


(1.)  ON   XAPHTIIALEXE   OBSTRUCTIONS  IN  GAS 

SEKVICK-PIl'ES  i  ALSO  ON 
(2.)    VAKIATIONS    IX    THE    PRODUCTS    OF   THE 

DESTRUCTIVE  DISTILL.VTION  OF  DIFFERENT 

G.\S  COALS. 

BY  WATSOX    SMITH,  F.C.S.,  F.I.f. 

Lecturer  in  Chemical  Technoloijy  in  University  Colleije, 
London. 

(1.)  Naphthalene  Obstructions  in  Gas  Serrice-Pipes. — 
Many  and  bitter  liuve  been  tlic  complaints  which  have  been 
made  about  the  napiitbaleiie  obstructions,  and  especially  by 
pas  manufacturers  of  the  United  States.  The  term  is 
iwrfectly  understood  by  all  gas  makers,  and  only  for  those 
less  aci|tiainted  with  the  gas  industry  may  it  be  desirable  to 
offer  exphmation. 

Naphthalene  obstructions  arise  when  so  much  naphthalene 
vapour  occurs  in  the  pas  introduced  into  the  mains  that  the 
cr^'stalline  flakes  of  that  liydroearbon  get  into,  or  condense 
in  the  smaller  service-pipes,  and  [lartially,  or  at  last,  and 
in  some  cases,  entirely  stop  these  up,  tlius  obstruetinp  the 
flow,  and  partially  or  entirely  extinguishing  the  lights. 
AVhole  districts  have  in  some  cases  been  thus  plunged  into 
darkness  from  this  cause.  The  cause  of  the  nuisance  I  have 
heard  attributed  to  the  excessive  presence  of  naphthalene 
in  certain  of  the  varieties  of  coal  used  for  carbonisation 
in  the  gas  retorts,  and  indeed  this  explanation  is  more 
penenilly  current  than  many  chemists  are  aware  of.  Thus 
in  a  case  which  came  under  my  observation  two  years  ago, 
a  large  heap  of  cannel  on  the  ground  in  the  gasworks  I 
refer  to,  was  pointed  out  to  me  as  having  stood  exposed  to  a 
hot  sun  for  some  weeks,  and  it  was  suggested  that  coal 
thus  air-  and  sun-dried  would,  at  the  high  temperature  of 
carbonising,  suffer  a  more  drastic  carbonisatioi!,   if  I  may 


use  the  fcnn,  than  deal  iu  the  usual  condition  of  dampness, 
and  hence  give  oil'  more  naphthalene.     This  deduction  of  my 
iiiforiuant  wouhl    be  more    plausible  if  naphthalene   really 
did  exist  as  such  in  coal  of  any  kind.     1  imagine,  however, 
that  all   steam  derive<I   from    hygroscopic    moisture    would 
ha\e  left   the  retorts  before    the  fornuition  of  naphthalene 
could  take  place  to  any  extent.     Doubtless,  however,   the 
fresh  charge  of  coal  must  cool  tile  retort  to  some  extent, 
and    the    formation    of    steam    from    moisture    present,    if 
considerable,   must   certainly,  by   absorjition   of  heat,  delay 
the  rise  of  temperatine   during  the  lived  period  of  gasifica- 
tion, to  that  usual  as  the  maximum  heat.     Hence,  if  we  take 
it  that  a  eoal  on  tlie  average  containing  a  certain  amount  of 
moisture  is  carbonised,  and  yields  gas  of  usual  quality  and 
not  excessively  burdened  with    naphthalene,   a  coal   of  the 
same  kind  but  well  desiccated  may  suffer  a  more   prolonged 
intense  heat  though  the  liringanangementsreinainaconstant ; 
and    tile   heat  thus   attained   and   prolonged   may  sulKce  to 
materially    increase   the   naphthalene  formecl.     Hut    the  hot 
weather  and  sun  which  cause  the  desieeatiun  of  eoal  ex]iosed 
to  them,  will  also  detract  greatly  from  the   elliciency  of  the 
atmospheric  condensers,  and  will  tend  to  warm  up  the  rest 
of  the  apparatus,  and  if,  through   drought  or  other  causes, 
supply  of  water  to  condensers  and  scrubbers  run  temporarily 
short  or  become  warm,  or  if  the  usual  and  normal  condensa- 
tion by  cooling  be  suspended   for  a  time,  then  great  risk  is 
run  of  naphthalene  being  carried  by  the  How  of  gas  into  the 
mains   in   dangerous   abundance,    for    we   have    a   general 
concurrence  of  circumstances  favouring  deficiency   of  con- 
densation.     Now   it   is   a   fact   that    when  a   certain  ratio 
exists    between    na|)hthalene    and    the   vajiours   of    liquid 
hydrocarbons,  and  especially  of  those  of  carbolic  acid  and 
other  phenols,   the  najihthalene  will  not   sublime  so   as  to 
deposit  in   crystals.     It   seems  as  if  at  the  moment  of  the 
formation  of  a  minute   crystal  and  its  dejiosition  from  the 
mixed  vaftour,  a  minute  quantity  of  naphtha  also  condenses 
upon   this   point,  and  the   crystal  vanishes,  so  to  say,  at  the 
moment  of  formation,  a  minute  drop  containing  the  naphtha- 
lene in  solution  being  the  result.     (That  naphtha  laden  with 
naphthalene  does   condense   in  the  mains,  is  proved  by  an 
examination  of  the  street-siphon  condensates.     See  Lunge's 
Work  on  Coal  Tar,    1887,  28.)     Ihit  let  the  proportion  of 
naphthalene    increase,   and    a    point   will   he    attained   at 
which    suhlimatlon  becomes  possible  and    condensation    in 
crystals  follows  jiLst  as    in  the  iiredomiiianee  of  snow  over 
drizzle  or  sleet,  snow  at  last  settles,  spite  of  the  drizzle.     I 
can   give   an   interesting  example   of  the   fact  referred  to, 
which  was  presented  to  my  notice  a  few  years  ago.     When 
I   visited   the   first   installation   of   25    Simon-Carves   coke 
ovens   at    Pease's    West,    Crook,   near   Darlington,    I    not 
only    observed    that    the    tar    i)rodueed    was  of    very    high 
specific  gravity,  but  found  that  it   ran   into  the  tar-well,  not 
cold  but  milk-warm,  and  on  removing  the  lid  of  the  well   I 
noticed  that  the  underside,  besides  the  well-sides,  were  lined 
with  naphthalene   to  a  thickness  of  about  half  an  inch — ■ 
the   result   of   sublimation.     The   atmosphere  of    the   well 
also  smelt  strongly  of  naphthalene  vapours — and  not  of  the 
benzene  hydrocarbons,  &c.     Naphthalene   was  excessively 
present   in    that   tar,   and   the  amount  of  other  and  liquid 
constituents  was  insufficient  to  exercise  any  restraint  upon 
the  free  sublimation  of  the  hydrocarbon.     This  shows  what 
an    awkward    intruder    naphthalene   must  be  when   it  once 
gains,  if  only  for  a  short  period,  access  to  the  gas-mains. 
We  then  nu-et  with  a  phenomenon  somewhat  resembling  that 
of  the  drifting  of  snow,  and  even  when  the   cause   has  been 
removed  the    hydrocarbon  will   remain  in  the  mains  for  a 
considerable  time,  to  be  vaporised  when  warm  and  redeposited 
when  the  weather  becomes  cold.     This  peculiarity  deceives 
the  gas  managers  frequently,  who  think  something  is  con- 
tinually going  wrong,  and   many  vain   attempts   and  useless 
experiments  to  remedy  the  defect   are   tried.     There  is  thus 
no  doubt  that  inefficient  and  insufficient  cooling  and  con- 
densation of  the  gas  before  its  entry  into  the  mains   is   a 
prolific   cause    cf    the   naphthalene  difficulty.     I  have  been 
recently  reminded  of  liremond's  experiments  showing  that 
desiccation   of   the   gas   by    dry    lime    is  a  cure  for  "any 
tendency  "of  such  gas  to  deposit  naphthalene.     I  can  only 
say  that  though  dryness  of  the  gas  m.iy  put  back  or  delay 
the  de[>ositiou  till  a  somewhat  higher  point  of  saturation  is* 
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attained,  it  is  utterly  absurd  to  say  that  the  cure  is  an 
absolute  one  and  that  no  deposition  at  any  higher  point  of 
saturation  can  take  place. 

If  -n-e  trace  the  progress  of  the  gas  after  condensation, 
cooling  and  scrubbing,  -we  come  to  the  gasometers  where  it 
is  stored.  It  is  clear  that  if  these  be  not  sutficiently  large 
for  the  supply  required,  but  also  to  allow  a  certain  reseri'e, 
then  the  condensation  and  deposit  of  the  naphthalene  subli- 
mate from  the  gas  can  never  take  place.  During  hot  weather 
sufficient  condensation  then  becomes  almost  impossible. 

In  preventing  naphthalene  obstructions  all  the  following 
points  need  attention  : — 

(«.)  The  quality  of  the  coals  used  and  the  coal  mixtures  ; 

also  the  heat  of  carbonisation. 
(6.)  The   cooling   and   condensation   of   the   gas.     That 

sufficient  time  be  allowed  for  this. 
(e.)  The  proportion  of  the  condensing  and  storage  plant 
to  the  gas  supply  required. 
If  there  be  any  doubt  (as  I  understand  there  is)  as  to 
purified  gas  containing  naphthalene,  let  the  doubter  read  of 
the  experiment  of  G.  E.  Davis  recorded  in  this  Journal, 
1883,  523. 

The  observation  previously  noted  as  to  the  non-sublimation 
of  naphthalene  in  presence  of  an  ample  quantity  of  naphtha 
vapours  that  are  condensing  to  form  liquid  products,  shows 
us  the  benefit  of  using  a  mixture  of  coals  containing  a  good 
proportion  of  eannel,  wliich  on  distillation  always  yields  very 
liquid  tars.  The  vapours  condensing  to  such  liquid  products 
wash  or  scrub  down  the  napthalene  from  the  vapours  of  tars 
otherwise  rich  in  the  hydrocarbon  and  proceeding  from 
other  than  true  caunels  in  tlie  coal  mixture  used. 

Let  us  suppose  that  naphthalene,  in  a  hot  summer,  is 
carried  into  the  mains  which  are  undergi'ound,  and  com- 
pared with  the  apparatus  above  ground,  are  cooled.  A 
hot  summer  will  mean  plenty  of  daylight  and  so  little  gas 
consumption,  and  hence  but  a  slow  current  of  gas  through 
the  mains,  and  the  condensers  being  insufficiently  cooled, 
naphthalene  maj-  get  into  these  mains  and  stop  there.  In 
the  winter  there  will  be  a  more  rapid  current  of  gas,  since 
there  will  be  a  larger  demand  both  in  the  homes  and  in 
places  of  business,  factories,  &c.,  in  the  early  evenings,  and 
if  the  naphthalene  collect  and  lie  about,  more  especially  at 
bends  and  angles  in  the  mains,  whilst  a  slow  current  would 
not  disturb  such  deposits  materially,  at  the  period  when  some 
tens  of  thousands  of  gas  burners  are  lit  up  in  an  early  winter's 
evening,  when  both  offices  and  homes  are  inhabited,  we  may 
imagine  something  like  a  "  gust "  of  gas,  if  I  may  use 
the  term,  carrying  along  the  naphthalene  flakes  further 
and  further  to  the  service-pipes  and  at  last  causing  stop- 
pages in  them.  Jloreover  the  cold  air  will  aid  crystalline 
condensation  in  the  service-pipes  themselves  where  they 
reach  above  giound,  for  here  cooling-surface  is  relatively 
much  greater  than  in  any  part  of  the  system  yet  traversed. 
AVe  have  not  here  the  conditions  for  realising  the  high 
illuminating  value  of  naphthalene  as  in  the  albo-carbon 
lamp,  as  has  been  recently  suggested,  but  the  reverse,  for 
though  the  mains  in  summer  may  be  cooler  than  the  service- 
pipes  above  ground,  yet  in  winter,  the  opposite  will  often 
be  the  case  and  the  mains  be  the  warmest.  In  this  latter  ease, 
we  may  have  slightly  warm  gas  in  the  mains,  to  some  extent 
saturated  with  naphthalene,  rising  into  and  through  cold 
service-pipes  above  ground  and  exposed  to  frosty  air,  the 
result  will  be  gradual  deposition  of  naphthalene  flakes  in  the 
service-pipes,  especially  if  the  gas  be  allowed  to  staud  and 
stagnate  there  for  some  time,  whereas  a  considerable  use  of 
the  gas  may  not  give  time  for  the  obstructive  condensation. 

Hence  the  frequent  observation  of  stoppages  in  blind  pipes 
and  disused  services. 

I  have  now  dwelt  somewhat  at  length  upon  the  theme  of 
naphthalene  obstructions. 

It  seldom  happens,  to  the  best  of  my  belief,  that  the 
observations  of  the  mere  practical  mau  are  wholly  at  fault. 
He  may  not  express  himself  with  scientific  accuracy,  but  there 
is  generally  a  germ  of  truth  in  his  utterances  which  needs,  as 
it  were,  transplauting,  pruning,  and  cultivation,  and  (hen  the 
full  truth  de\elops.  The  statement  made  to  me  to  the  effect 
that  coals  differed  as  to  the  amounts  of  naphthalene  coutaincd 
iu  them,  made  me  pause  and  consider  whether  it  might  not 


he  possible  that  what  is  reaUy  the  proper  way  of  putting  it,  is 
that  different  coals  carbonised  vnder  like  conditions  yield 
varying  amounts  of  naphthalene,  and  also  of  otlicr  products. 
This,  then,  leads  us  to  the  second  part  of  my  subject,  viz. : — 

(2.)  Variations  in  the  Products  of  the  Destructive 
Distillation  of  different  Gas  Coals,  heated  undei-  similar 
Conditions. — This  idea  formed  the  basis  of  a  series  of 
experiments  that  was  proposed  to  a  large  gas  company 
whose  customers  were  grievously  plagued  by  naphthalene 
in  the  service-pipes.  The  company  had  an  experimental 
plant,  the  retorts  being  of  cast  iron.  The  proposal  was  to 
carbonise  5  cwt.  of  each  kind  of  coal  used,  separately,  to 
collect  the  gas,  tar,  and  gas  liquor,  andto  send  me  a  sample 
of  each  tar,  in  which  I  was  to  determine  the  amount  of 
naphthalene.  Each  variety-  of  coal  of  17  different  kinds 
was  thus  treated,  representing  the  principal  or  typical 
cannels  and  gas-producing  coals  in  the  northern  coal-fieldf;  of 
England.  Since  all  these  coals  passed  under  the  same 
treatment  and  through  the  same  retort,  the  conditions  as  to 
temperature  of  distillation  may  he  regarded  as  identical. 

As   more  deductions  will  be  attempted  from  the  results 
of  these  experiments  than  those  relating  to  naphthalene,  let 
us  now  consider  the  subject  in  a   more  general  w,ay,  and 
observe  what   differences   are  already  known  as  resultiug 
from  the  carbonisation  of  different   varieties  of  gas-coals. 
Many  people  are  not  aware  of  the  great  influence  which  the 
physical  properties  or,  perhaps  better,  the  chenaico-physical 
properties  of  different  coals  have  upon  the  products  of  their 
destructive   distillation,    e^en   upon   the   character   of    the 
cokes  they  leave  behind.     Thus,  you  may  take  three  coals, 
one  from  the  Staffordshire  coal-field,  one  from  the  North 
Yorkshire,   and  the  other  from  the  Scottish.     Charge   all 
three  varieties  into  three  adjoining  Simou-Carvfes  coke  ovens, 
and  carbonise  under  precisely  similar  conditions.     Without 
taking   into   account   the   variations  of  the  other  products 
obtained,  you   then  find  three  varieties  of  coke.     The  first 
(Staffordshire)  of  the  highl3-  silvery  appearance  so  charac- 
teristic of  the  product  from  the  Keehive  coke  ovens  and  in 
every  way  answering  for  blast-furnace  use,  and  indeed  from 
its   similarity    of    appearance   exciting    no    question ;   the 
second,  less    silvery   than   the   Staffordshire   product,   also 
successfull}'.  used  in  the  blast  furnaces,  the  smaller  pieces 
being  excellent  for  foundry  use.     The  third  (the  Scottish) 
gives  a  loose  and  more  friable  product  unsuitable  for  blast- 
furnace use.     Hence  the  coal-fed  blast  furnaces  of  Scotland. 
Again,    let    us  suppose    a   gas   retort   charged   with   an 
ordinary    bituminous    coal,   not    distinctly   a   caunel,   but 
approaching  it,  and  destructive  distillation  to  follow,  and 
again  let  us  suppose  it  charged  with  a  pronounced  eannel 
coal,  and  again  carbonised  precisely  as  in  the  former  case, 
or  at  a  still  more  elevated  temperature.     In  the  first  case 
you  will  get  a  tar  high  in  specific    gravity,  and   rich    in 
naphthalene  and  anthracene,  but  deficient  in  paraffins  and 
middle  oils ;  in  the  second  case  the  specific  gravity  of  the 
tar  will  he  low,  paraffins  will  be  plentiful  to  the  detriment  of 
the  anthracene,   aud   anthracene   and   naphthalene   scarce. 
Moreover,   the   light   naphthas   with    middle   oils   will    be 
plentiful.     The   specific  gravity  of  the  rectified  benzenes  in 
the  first  case  will  be  0-880  to  0-890,  hut  in  the  second  it 
may  be  about  0-870  or  even  lower.     (See  also  von  Hohen- 
hausen,  this  Journal, 1884,  V4.)    In  the  first  case  the  creosote 
oil  will  on  cooling  partially  solidify  from  crystallisation  of 
naphthalene  ;  in  the  second,  even  on  cooling  crystallisation 
maj'   not   take    place.     A  sample  of  the  clear  reddish  oil 
distilled,  and  the  latter  small  portion  taken,  boiling  at  220'' 
to  230'  or  thereabouts,  may  solidify  on  cooling,  but  it  will 
present  the  appearance  of  a  greasy  thick  mass  without  much 
crystalline  appearance,  and  contain  a  mixtm'c  of  naphthalene 
and   paraffin.     I   well  recollect  the   time  when   Grabe  and 
Liebermann's  great  s^-nthesis  of   artificial  alizarin  was  first 
effected,  and  I  remember  the  trouble  caused  by  the  anthra- 
cenes  obtained   from   the   tar  from  the  gas  works  of   the 
Manchester  Corporation,  where  Wigan  eannel  was  principally 
carbonised.     The   difficulty  was  only  overcome  by   mixing 
more  friable  and  less  bituminous  coals  with  the  cannels  for 
charging  the  gas  retorts. 

On  reading  the  very  instructive  paper  of  Mr.  Lewis  T. 
Wright  iu  our  Journal  for  1888,  pages  59 — 62, 1  observe  that 
the  investigation  he  there  records  bad  for  its  object  tlie 
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ilispovorv  of  the  iiilliicuce  of  vnrioiis  degrees  of  teat  upnii 
colli  iliirinj;  eiirbonisntioii  in  the  gas  retorts  iis  repinls  the 
yiilcl  and  chanu'ter  of  the  tar  aiul  its  i)ro(liu'ts,  ami  the 
ainnioiiiu  prttilueod,  ami  also  as  ri'-^ards  tlie  sulplmr  I'lmi- 
pouiKls  other  I  liaii  sulphurelteil  livilni^iii  occurring;  in  the  gas. 
The  ivsiilts  I  offer,  on  the  other  hand,  have  regard  to  the 
variation  of  jiroduets  with  variation  of  the  eliaraelers  of  the 
pis-eoals  used,  keeping  temperature  of  destructive  distillation 
pretty  nuieh  constant.  As  soon  as  we  learn  that  not  only 
dcK'S  variation  of  temperature  of  destructi\e  distillation atfect 
the  yieUls  and  eliameters  of  products,  but  also  variations 
in  the  physical   characters  of  tlie  coals  used,  we  become 


impressed  with  the  fact  that  tlie  question  is  a  more  complex 
one  than  may  Iia\c  at  lirst  sight  appeared.  With  regard  to 
the  varieties  of  gas-coals  employed,  there  were  17  varieties, 
but  as  regards  the  nanus  of  tlieni,  lliese  1  am  not  able  to 
give,  and  I  prefer  also  to  witliliold  the  name  of  the  gas 
company  for  whom  the  investigation  was  cimdncled,  though 
it  robs  me  of  the  jileasant  opportunity  of  ]inblicly  thanking 
its  ehainnan  for  allowing  me  to  publish  the  figures  obtained. 
I  now  give  a  tabulated  statcnu'Ut  of  the  experimental  results 
of  the  investigation  which  will  speak  for  themselves,  giving 
numlu-rs  for  coals  expi-rimented  on  from  1  to  17,  and  adding 
that  the  experiments  were  made  iu  1887. 


Xo.  of 
Coal  Tested. 

Yield  o(  Gas 

in  t'li.  Feet  per 

Ton  of  Coal. 

lllumiunting 
Power  in 
Standard 
Candles. 

Amraoniacal  Liquor. 

Tar. 

.Vetual 
.Sp.  Gr. 

Naphthalene 
Percentage. 

Gallons. 

Sp.  Or. 
DcKreos, 
Twaddell. 

Gallons. 

Sp.  Gr. 
l)i'Krres, 
Twaddell. 

1 

10,«2 

15 -la 

so-0 

o 
2-0 

.. 

o 
36 

1-191 

4-67 

•2 

v.'.'io 

27-70 

21-3                  3-0 

11-8 

34 

1-1S2 

3-94 

3 

10,820 

21-23 

18-6         '         2-5 

11-1 

32 

1-175 

4-85 

i 

10,5(10 

U-22 

12-3                    l-O 

9-1 

37 

1-186 

4-06 

K 

10,716 

13  13 

12-0          1           t-O 

8-1 

36 

1-196 

5-32 

e 

10390 

U-C8 

13-3          1          3-5 

10-0 

37 

1-201 

6-00 

7 

10,780 

1.1-92 

lG-6                    1-5 

10-5 

30 

1-193 

6-89 

8 

10,733 

U-7(i 

15-0 

3-3 

9-3 

36 

1-190 

5-20 

9 

10,900 

U-.il 

12-0 

1-0 

7-5 

36 

1-187 

S-6S 

10 

in.soo 

15-71 

17-3 

4-5 

12-6 

31 

1-177 

4-00 

n 

lil,9U3 

14-e3 

13-3          1          1-5 

9-0 

35 

1-180 

4-66 

12 

10,333 

15-44 

14-6                    1-0 

10-0 

35 

1-187 

5-26 

13 

10,7C0 

11-99 

15-0          1          3-3 

9-2 

35 

1-180 

4-6S 

U 

v.mc 

26-78 

25-6          '          3-0 

14-8 

30 

1-170 

4- IS 

1.-. 

10,280 

•25 -OG 

26-0 

4-0 

14-6 

29 

1-167 

3-18 

16 

9,746 

25-97 

27-0 

3-5 

11-0 

31 

1-164 

2-68 

17 

9,383 

29-09 

22-3 

3-5 

10-8 

31 

1-147 

3-15 

Table  of    Specific   Gravities    oe 

Tars,  -with    corre-  1 

spoxDixo  Perce-ntages  of  Naphthalene  arra.\ged  | 

rx  ascexdixg  Scale. 

No.  of  Sample. :         Specific  Gravity. 

Pcrccntajfo 
of  NaplUhalcne. 

10 

1-16-t 

2-63 

17 

1-147 

3-13 

15 

1-167 

3-18 

9 

1-187 

3-53 

2 

1-182 

3-94 

10 

1-177 

4-00 

4 

1-186 

4-00 

14 

1-170 

4-18 

11 

1-180 

4-50 

13 

1-180 

4-63 

1 

1-191 

4-67 

3 

1-175 

4-85 

8 

1-190 

6-20 

12 

1-187 

5-26 

S 

1-196 

5-32    ■ 

V 

1-193 

6-39 

G 

1-201 

0-00 

A  glance  at  the  adjoining  figures  for  specifio  gravity  and 
percentages  of  naphthalene  will  show  that  they  fit  together 
remarkably  well,  rising  and  falling  together.  This  is  more 
clearly  shown  iu  the  arrangement  on  page  953,  where  the 
speciKc  gravities  are  placed  in  order  of  nuignitude,  and  it  is 
seen  that  as  these  numbers  rise  so  the  numbers  representing 
the  naphthalene  rise,  not  precisely  in  all  cases,  hut  very  nearly 
so.  For  the  specific  gravities  of  the  tars,  the  Twaddell 
hydrometer  was  used  and  also  known  volumes  were  weighed. 
The  second  mode  may  be  taken  as  being  about  accurate, 
and  the  numbers  show  ou  comparison  with  the  Twaddell 
degrees  how  very  inaccurate  a  method  of  determining  the 
specific  gravity  of  so  thick  a  fluid  it  is  to  use  the  hydrometer. 
The  Twaddell  gravities  were  taken  at  the  works  iu  the  usual 
manner. 

According,  then,  to  the  first  of  the  preceding  fables,  we 
observe  that  the  coal  which,  whilst  yielding  at  the  given 
temperature  employed  a  good  volume  of  illuminating  gas 
of  good  illuminating  power,  yields  also  a  minimum  of 
naphthalene,  is  No.  15. 

It  is  now  additionally  clear  from  what  results  Iiave  been 
given : — 

(1.)  That  it  is  a  rational  procedure  to  select  a  gas-coal  or 
mixture  of  gas-coals,  which  will,  other  circumstances  being 
ecjual,  yield  with  a  good  illuminating  gas  such  a  fair  minimum 
of  naphthalene  as  will  contribute  to  its  illuminating  value 
without  the  obstructive  complications  already  described ; 
and 

(2.)  That  in  the  specific  gravity  of  the  far  produced  we 
have  a  fair  criterion  as  to  tlie  amount  of  naphthalene 
present  in   that   tar    (1   am    here   speaking  exclusively,  of 
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Course,  of  benzenoid  tars),  and  again  also  by  analogy,  some 
idea  as  to  tbe  relative  naphthalene-condition  of  the  gas. 

With  regard  to  the  effect  of  high  temperature  carbonisa- 
tion irrespective  of  quality  of  gas-coal,  Mr.  Lewis  T.  Wright 
in  his  interesting  paper  (this  Journal,  1888,  61)  gives  the 
analysis  of  a  tar  obtained  from  a  mixture  of  Yorkshire  and 
Derbyshire  coals  distilled  at  a  high  temperature.  The 
following  result  was  obtained.  Specific  gravity  of  the  tar 
=  1-23.     Kesults  of  distilling  it  were  as  follows : — 

Per  Cent. 

Ammoniacul  liquor 4"39 

Crude  naphtha -I'll 

LiRht  oil 

Creosote  oil 18-99 

Anthracene  oil 12*14 

Pitch 59-14 

98-77 

Mr.  Wright  remarks  "  Here  the  light  oils  arc  practically 
absent,  and  as  soon  as  the  crude  naphtha  (rich  in  benzenes) 
had  come  over  solid  naphthalene  made  its  appentance." 

Let  us  now  see  how  nearly  this  result  obtained  by  Mr. 
Lewis  T.  Wright  upon  mixed  Yorkshire  and  Derbyshire 
coals  will  agree  with  results  obtained  according  to  my 
experience  with  a  Staffordshire  coal  carbonised  also  at  a 
very  high  temperature  in  the  Simon-Carves  coke  ovens, 
and  producing,  as  already  remarked  earlier  in  this  paper, 
a  coke  of  very  silvery  lustre  uudistinguishable  both  in 
appearance  and  action  in  the  blast  furnaces  from  Beehive 
coke-oven  coke.  I  h.ave  c.ilculated  my  percentage  result  of 
an  examination  of  this  tar  (made  in  May  1885)  so  as  to 
give  the  same  amount  of  nmmoniacal  liquor  as  the  tar 
examined  by  Mr.  Wright.  The  specific  gravity  of  this  tar 
was  1-2,  and  on  distillation  it  gave — 

Per  Gent. 

Aimnoniacal  liquor 4'39 

Crude  naphtha  (sp.  Ri-.  0-930)     9-70 

Distilling  over  below,  (  Light  oils 

but  up  to  300°  L'.       Icreosoteoil 22-70 

Above  300°  C Anthracene  oil 10-70 

Pitch 152-51 

lOO-OO 

Thus,  there  were  no  light  oils  and  indeed  no  heavy  oils, 
for  the  so-called  creosote  oil  was  a  greasy  solid  or  semi-solid 
mass  of  crude  naphthalene. 

The  anthracene  "  oil "  was  also  a  semi-solid  mass. 

No  doubt  the  temperature  here  had  even  exceeded  that 
employed  by  Mr.  Wright  in  carbonising  his  coal.  The 
similarity  of  results  is  somewhat  conspicuous,  and  the 
tendency  of  still  higher  temperatures  has  been  still  further 
to  accentuate  the  absence  of  oils,  both  creosote  oils  and 
anthracene  oils,  as  well  as  ordinary  light  and  heavy  oils. 
Other  differences  in  results  will,  as  already*  seen,  be  due  to 
different  qualities  of  the  coals  carbonised.  The  crude 
naphtha  obtained  as  above,  and  of  sp.gr.  0-950,  3ielded 
79-5  per  cent,  by  volume  of  naphtha  and  2-16  per  cent,  of 
crude  carbolic  acid,  or  0- 14  per  cent,  on  the  tar. 

I  can  thus  confirm  Mr.  AVright's  observation  as  to 
the  apparent  diminution  of  the  tar  acids  (phenolic  bodies) 
as  well  as  middle  oils  with  increase  of  temperature,  bv  these 
results  of  mine  in  18S5,and  gas-retort  tar  generally  contains 
0-5  per  cent,  of  crude  carbolic  acid  as  against  the  0-14  per 
cent.  I  obtained  in  this  Simon-Carves  oven  product.  Possibly 
though,  as  I  have  yet  to  show,  neither  Mr.  Wright  nor  I 
sought  for  the  carbolic  acid  in  the  right  oils,  and  we  did 
not  get  all  there  was  in  such  case.  The  other  results  with 
the  crude  naphtha  were — 

Per  Cent. 
Temp.  °C.                                by  Volume. 
Below  100" 1-36~1 

„      110° 8-84| 

„      150° SS-Osp^'"' 

„      200° 15-OOj 

Above  200° 36-71  (chiefly  naphthalene). 

100-00 


The  presence  of  carbolic  acid  and  phenols,  whilst  the 
benzenes  keep  up,  and  probably  increase,  confirms  Schulze's 
view  (Ann.  227,  (1)  •'^ud  ('-'),  143),  that  "the  primary 
products  of  the  dry  distillation  of  coals  are  phenols.  These 
phenols  are  then  at  the  high  or  higher  temperatures  of  the 
retorts  split  up  so  as  to  yield  water  and  high  boiling 
hydrocarbons,  whilst  another  portion  of  them  is  reduced  to 
lower  boiling  hydrocarbons,  or  finally,  with  more  entire 
decomposition,  into  illuminating  gas." 

Of  course,  as  L.  T.  Wright  observes  QIoc.  cit.  p.  Gl),  "  the 
gravity  of  the  products  in  regard  to  boiling  points,  increases 
with  increased  coal-distillation  temperature,"  and  this  is 
easily  shown  by  distilling  the  same  kind  of  coal  at 
temperatures  of  increasing  elevation  and  taking  the 
specific  gravities  of  the  tars,  but  my  table  shows  that  with 
approximately  the  same  temperature  (the  usual  gas-making 
one)  and  similar  conditions,  the  specific  gravities  of  the  tars 
may  differ,  if  the  coals  be  different  in  "  physical "  or 
chemico-physical  character  —  and  differ  somewhat  con- 
siderably. 

It  is  interesting  to  note  that  when  naphthalene  is  high  in 
a  tar,  anthracene  is  also  high,  and  then  usually  creosote  oil 
is  scarce,  and  intermediate  oils  almost  or  quite  absent ;  but 
benzenes  do  not  suffer  diminution,  though  if  condensation 
be  not  good  they  may  be  carried  off  by  the  gas  to  a  con- 
siderable extent.     (See  G.  E.  Davis,  this  Journal,  1883,  520.) 

Glancing  again  at  our  table,  we  see  great  variations  in  the 
quantities  of  tar  obtained,  which  cannot  be  fully  explained 
by  any  reference  to  either  volumes  of  gas  obtained,  illumi- 
nating power  of  the  same,  or  by  reference  to  the  specific 
gravities  of  the  tars,  or  the  amounts  of  naphthalene,  whether 
any  of  these  are  taken  singly  or  in  conjunction.  I  take  it 
then  that  the  volumes  of  tar  obtained,  the  carbonising  heats 
being  about  the  same,  are  functions  of  the  physical  and 
chemical  conditions  of  the  coals  emplo^'ed,  and  hence  we 
may  say  that  in  carbonising  coal  for  the  sake  of  aromatic 
tars,  a  selection  of  a  special  coal  among  many  kinds  of  gas- 
coal,  may  be  reasonably  sought  for.  Indeed,  I  believe  the 
more  scientific  coal-carboniser  has  already,  to  some  extent, 
become  aware  of  this  fact,  through  the  experience  gained  in 
concentrating  attention  upon  the  tar  products  rather  than 
upon  the  gas.  We  find  in  the  table,  for  example,  that  whilst 
No.  9  yields  only  7  -  5  gallons  of  tar  per  ton,  of  sp.  gr.  1 "  187, 
No.  14  yields  14  -  8  gallons  of  sp.  gr.  1-170,  i.e.,  nearlj-  double 
the  amount. 

If  now  we  arrange  the  table  in  the  order  of  the  specific 
gravities  of  the  tars  obtained,  as  on  page  953,  a  curious  fact  is 
brought  out,  viz.,  that  whilst  the  tar  of  lowest  specific  gravity 
corresponds  to  the  smallest  volume  of  gas  obtained  of  highest 
candle  power,  yet  it  has  not  followed  that  naphthalene  shall 
he  present  in  least  percentage  in  that  tar,  nor  has  it  followed 
that  the  tar  shall  be  smallest  in  percentage  amount  on  the 
coal  carbonised.  The  yield  of  tar  is  good  in  this  instance, 
and  the  amount  of  naphthalene  is  smallest  in  amount  save 
one  case.  The  most  notable  is  that  at  the  foot  of  the  table, 
where,  with  the  tar  of  highest  specific  gravity,  and  gas  of 
low  candle  power,  the  yield  of  gas  is  highest,  and  the 
amount  of  naphthalene  in  the  tar  is  highest,  yet  the  amount 
of  tar  obtained  is  also  considerable. 

It  would  seem  that  some  coals  may  be  carbonised  at  a 
high  temperature  ;  a  large  volume  of  gas  obtained,  of  rather 
low  illuminating  power,  and  also  a  considerable  volume  of 
tar  may  be  obtained  containing  much  naphthalene,  and 
consequently  a  thick  tar.  In  short,  it  would  appear,  as 
indeed  we  have  supposed,  that  some  coals  have  a  greater 
tendency  at  high  temperatures  to  produce  naphthalene  and 
similar  high  boiling  hydrocarbons  than  others  whose 
tendency  is  to  be  more  refractor}-  on  destructive  distillation 
in  this  respect,  and  by  preference  to  form  bodies  of  the 
phenolic  type  and  benzene  hjdrocarbons,  the  phenolic 
bodies,  breaking  up  in  accordance  with  .Schulze's  hypothesis, 
into  benzene  and  other  hydrocarbons,  and  these,  or  some  of 
them,  probably  passing  off  more  largely  with  the  gas, 
increasing  its  illuminating  power,  as  seen  in  the  table.  It 
must  be  plain  that  on  the  whole  the  thinner  tars,  hence 
containing  bodies  of  lower  specific  gravity,  correspond  to 
gases  of  highest   illuminating  power,  collateral!}'  produced. 
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These  thin  tnrs  nro  always  characteristic  of  the  true  camiol 
loals,  such  as  the  Wifjaii  oaimil,  notably,  ami  wu  kimw 
that  such  coals  yield  hifjhly  illuiiiiiiatiii>;  pas. 

What  will  strike  us  most  in  the  table  is  Ihnt  in  spite  of 
the  variations  ivfcrrcd  to,  we  see  stronj;  evidences  of  the 
peneral  rule  that  with  n  tar  of  luoilerate  speeitie  frnivity 
(1*  16  to  !•  17)  wo  have  a  larpc  yield  of  that  tar,  a  pood  yield 
of  gas  of  hiph  illuminating  jiowcr,  and  a  modenite  amount 
of  uaphthalene  with  doubtless  a  pood  yii-ld  of  anthracene, 
and  n  fair  amount  of  benzene  and  carbolic  acid,  whilst  with 
one  of  high  specific  gravity,  the  gaseous  volume  is  larger, 


illuminating  power  smaller,  naphthalene  (and  anthraceue) 
larper,  and  the  amoujit  of  laroblained,  smaller.  The  special 
deviations  from  the  rale  indicate,  I  take  it,  difTeri  uces  in 
the  properties  of  the  dilTereiit  coals  used,  and  show  that 
within  the  general  rule,  there  is  room  for  selective  improve- 
ment and  advantage.  The  percentages  of  naphthalene  given 
only,  of  course,  represent  the  amounts  in  the  tar.  That  iu 
the  gas  is  eonsiilered  as  gas,  and  is  valuable  there  so  long  as 
it  does  not  deposit  and  cause  obstructions.  That  in  the  tar 
is  to  some  extent  an  index  of  what  may  be  expected,  other 
things  being  equal,  in  the  gas. 


Tabus  with  Yields  arsanoed  in  the  Order  of  the  Specific  Qbavitiks  of  the  Tabs. 


Specific 

Gravities 

of 

Tars. 

Amounts 

of  Tar 

in 

Gallons. 

Yields 
of 
Gas. 

Candle-Power 
of 
Gas. 

VercentaRCS 

of 
Naphthalene. 

Gallo 

IS  per  Ton  of  Tar. 

- 

Light  Oils 
(liatilline 
liclow  ISO". 

Liitht  Oils 

above  180°, 

with  Heavy  Oils 

Total. 

Crude  Naphtha. 

for 
Carbolic  Acid. 

17 

1-147 

10-8 

Cubic  Feet. 
9,.W3 

•29-09 

3-15 

7-4 

21-5 

3-2-0 

IG 

11C4 

11-0 

9,74« 

23-97 

2-08 

8-4 

210 

.32-0 

15 

11." 

14-0 

lo.iso 

25-00 

5-IS 

1-4 

20-4 

31-0 

M 

1170 

14-8 

9,0C8 

20-78 

4-13 

6-0 

21-5 

so-0 

S 

1175 

11-1 

10,820 

24-23 

4-83 

0-0 

23-0 

33-9 

10 

1-177 

1-2 -0 

lO.-iOO 

15-71 

4-00 

7-1 

30-0 

41-1 

13 

1180 

9-3 

10,700 

U-il9 

403 

4-2 

18-0 

20-8 

2 

1-182 

11-8 

9,920 

•.;7-7o 

3-91 

7-1 

11-0 

22-6 

U 

1-180 

9-0 

10,910 

i4-GS 

4-o6 

1-4 

21-5 

27-5 

4 

1-180 

9-1 

10,590 

14-22 

4-00 

3-8 

20-6 

28-4 

9 

1-187 

7-5 

10,908 

14-51 

3-53 

6-3 

13-7 

23-6 

12 

1-187 

10-0 

10,333 

15-14 

5-20 

4-1 

19-0 

28-4 

8 

i-uw 

9-3 

10,733 

14-70 

5-20 

2-1 

17-0 

24-3 

1 

i-i;il 

.. 

10,412 

15- 10 

4-67 

8-2 

5-0 

18-5 

7 

1-103 

10-5 

10,780 

14-93 

5-39 

4-5 

15-3 

25-4 

S 

1-196 

8-1      - 

10,716 

15-13 

5-33 

5-0 

16-0 

26-3 

G 

1-201 

100 

tlO,S90 

14-08 

to -00 

4-0 

13-3 

23-3 

Highest  candle  power. 


t  Most  gas. 


}  Most  naphthalene. 


L 


I  will  now  pass  on  to  a  more  special  consideration  of  the 
tar  constituents  as  obtained  from  the  various  coals,  similarly 
distilled,  and  referred  to  in  the  table.  liy  distilling  off  the 
crude  naphtha  and  light  oil,  including  some  creosote  oil,  and 
measuring  them,  the  amounts  of  these  constituents  were 
determined.  As  crude  naphtha,  all  that  coming  over  on 
distillation  below  180'^  ('.  was  measured.  As  to  the  remaining 
oil,  it  may  be  said  that  it  consisted  of  light  oils,  including 
some  heavy  oils,  and  the  bulk  of  it  sank  in  water.  The 
amounts  were  measured,  aud  are  given  in  the  last  table, 
so  as  to  follow  with  the  specific  gravities  of  the  tars,  taken 
in  increasing  order.  It  will  be  seen  that  as  the  tars  rise  in 
specific  gravity,  there  is  clearly  a  tendency  to  a  falling  off 
in  the  quantity  of  crude  naphtha  and  of  the  light  oils  ;  but 
variations  are  again  very  perceptible,  depending,  no  doubt, 
on  the  varieties  of  coal  carbonisid.  The  tendency  to  the 
falling  off  in  the  middle  oils  manifest  above,  bears  out  the 
observations  of  lycwis  T.  Wright  (tliis  .Journal,  1888,  60  and 
61).  With  regard  to  the  falling  off  of  anthracene  in  tars  of 
a  higher  specific  gravity  tlian  1-08G,  my  experience  does 
not  coincide  with  that  of  Mr.  Wright  ;  but  what  I  do  find  is, 
that  with  the  naphthalene  the  anthracene  also  increases,  and 
the  specific  gravity  with  increase  of  both.  Moreover,  that 
as  the  naphthalene  increases,  the  creosote  oil  gets  thicker 
and  the  more  anthracene  is  carried  over  with  the  creosote 
oils,  and  is  conse<piently  to  be  found  in  them.  Hence,  to 
estimate  the  absolute  amount  of  anthracene  in  those  thicker 
tars  rich  in  naphthalene,  not  only  the  usual  anthracene  oils 


must  be  examined  and  extracted,  but  also  the  creosote  oils, 
or  it  will  appear  as  if  there  were  a  falling  off  in  the  amount 
of  anthracene  present,  whereas  that  hydrocarbon  has  been 
distributed  more  widely  along  with  that  very  widely  distributed 
substance,  naphthalene. 

There  may  thus  be  a  kind  of  change  of  locus  in  the 
crude  anthracene,  and  it  then  appears  as  if  it  had  been 
carried  or  shifted  back  in  part  from  the  higher  boiling  oils 
in  which  it  is  usually  found,  and  called  "  anthracene  oils," 
to  the  lower  boiling  or  creosote  oils  generally  containing 
naphthalene  as  the  principal  solid  constituent. 

Mr.  Charles  Lowe,  of  Reddish,  near  Manchester,  the 
well-known  manufacturer  of  carbolic  acid,  informs  me  that 
in  a  precisely  similar  manner  in  tars  formed  by  the  distilla- 
tion of  coals  at  very  high  temperatures,  as  in  the  London 
gasworks,  in  which  the  middle  oils  are  somewhat  scarce, 
and  the  creosote  oils  thick  with  uaphthalene,  the  carbolic 
acid  is,  to  a  great  extent,  carried  forward,  and  is  also  found 
mostly  iu  the  crco.sote  oils.  Thus,  years  ago,  it  was  con- 
sidered not  worth  while  to  work  up  the  usual  "carbolic 
oils  "  or  "  light  oils,"  for  carbolic  acid  iu  London,  because 
they  contained  so  scanty  an  amount  of  phenols.  But 
j\Ir.  Lowe  discovered  that  it  was  in  the  thick  '*  creosote  oils  " 
of  the  London  tars  that  they  must  be  sought,  and  so  he  took 
out  his  patent,  No.  3005  of  October  11,  1872,  on  "  Treating 
Coal-gas  Tars." 

The  object  of  his  invention  was  to  obtain  phenol,  cresol, 
&c.  from  the  mixed  dead  or  heavy  oils  of  the  London  coal 
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tar,  or  similar  tars.  He  collected  about  the  first  300  galls, 
of  the  oils  heavier  than  water,  immediately  following  the 
crude  naphtha  and  Hght  oils  obtained  in  the  distillation  of 
I2J  tons  of  Loudon  gas  tar  or  similar  tars,  which  ods, 
lieavier  than  water,  are  at  ordinary  temperatures  in  a  semi- 
solid state,  owing  to  the  presence  of  naphthalene,  and  had 
not,  previous  to  Mr.  Lowe's  discovery,  been  employed  for 
the  manufacture  of  carbolic  acid,  cresol,  and  other  tar 
phenols. 

Thus  we  see  that  the  effect' of  excess  of  naphthalene  with 
a  paucity  of  middle  oils  in  the  tar  is  to  "  shift  back "  the 
anthracene  and  to  "  carry  forward  "  the  phenol  and  cresol 
into  the  creosote  oils.  As  regards  anthracene,'!  first  showed, 
in  1869,  that  this  is  to  be  found  m  varying  quantities  in  all 
parts  of  the  creosote  oils,  and  could,  in  some  cases,  be 
traced  back  into  the  "  light  oils  "  (,vide  Lunge's  Coal  Tar 
and  Ammonia,  1887,  page  310).  However,  though  to  some 
practical  tar  distillers  these  things  may  seem  strange,  they 
are  all,  nevertheless,  capable  of  explanation  and  of  being 
foreseen  when  once  the  results  of  an  experimental  distilla- 
tion of  the  tar  have  been  examined  Qvide  Lunge's  Coal 
Tar  and  Ammonia,  1887,  329—330,  also  229—230,  with 
references  to  the  writings  of  Dossios,  Wanklyn,  Naumann, 
and  Winkelmann). 

But  the  importance  of  Charles  Lowe's  observation  and 
subsequent  patent  lies  further  in  the  fact  that  not  only  were 
the  London  tars  not  very  poor  in  carbohc  acid,  as  was  then 
thought  to  be  the  case,  but  they  were,  and  are,  on  the 
contrary,  actually  among  the  richest  in  phenol.  Besides 
these,  however,  benzene,  naphthalene,  and  anthracene,  if 
condensation  has  been  effectively  carried  out,  are  also 
abundant,  whilst  the  less  dense  tars  and  those  containing 
more  liquid  products,  like  those  of  the  Manchester  district, 
are  richer  proportionately  in  cresol  and  xylenols,  with  toluene, 
and  xylenes,  and  their  higher  homologues,  &c.  as  well  as 
in  paraffins.  (I  should  not  be  at  all  surprised  if  the  heavier, 
the  creosote  oils,  of  the  Simon-Carv&s  coke-oven  tars  do 
not,  like  the  same  oils  of  the  London  tars,  similarly  contain 
the  bulk  of  .the  carbolic  acid  rather  than  the  light  oils.) 
As  regards  the  benzenes  in  London  and  Manchester  tars, 
it  may  be  said  that  though  less  "  light  "  and  "  middle  oils  " 
come"over  from  the  London  tars,  yet  the  "  light  oils  "  are 
richer  in  benzene  and  poorer  in  toluene  and  xylene  than  the 
corresponding  oils  from  Manchester  tars. 

By  this  latter  observation  it  is  not  claimed  that  any 
constant  rule  or  law  can  be  laid  down  either  by  Mr.  Charles 
Lowe  or  by  myself,  but  it  refers  to  matters  based  on  facts 
and  experience,  and  so  bears  evidence  to  general  rule,  of 
course  open  to  certain  exceptions. 

The  London  benzenes  contain  more  carbon  bisulphide  and 
less  paratfins,  whilst  the  Manchester  benzenes  contain  more 
paraifins  and  less  carbon  bisulphide.  I  take  it  that  the 
larger  quantity  of  carbon  bisulphide  is  an  index  of  higher 
temperatures  of  carbonisation,  whilst  the  increased  amount 
of  paraifins  and  usual  greater  fluidity  of  the  tars,  with 
greater  absence  of  naphthalene,  is  by  far  out  of  proportion 
to  differences  of  temperature,  and  is  due  principally,  though 
in  addition,  to  the  fact  that,  in  Manchester  and  neighbour- 
hood the  coals  used  for  carbonisation  are  largely  composed 
of  rich  cannels.  When  we  consider  K.  Schulze's  theory  of 
the  production  of  the  benzenes  by  the  degradation  of  the 
phenols,  Mr.  Lowe's  patented  process  of  1872  contains 
evidence,  and  is  a  kind  of  anticipation  on  practical  grounds 
of  the  truth  of  that  theory.  For  where  benzene  is  rich,  we 
should  expect,  according  to  that  theory,  that  phenol  is  at 
least,  somewhere  in  the  tar,  fairly  abundant,  assuming  that 
the  tar  is  in  a  normal  condition.  I  am  now  putting  Schulze's 
theory  to  some  experimental  tests,  and  hope  soon  to  lay  my 
results  before  the  Society. 

I  cannot  conclude  without  thanking  my  assistant,  Mr. 
Hamilton,  for  the  intelligent  help  he  rendered  in  carrying 
out  most  of  the  experiments  recorded  in  this  paper. 


THE  EMPLOYMENT  OF  CRESOTINIC  (OR 
CBESOTIC)  ACID. 

BY   J.  HAUFF. 

Bead  by  Joseph  F.  Fuerst. 
There  is  hardly  any  branch  of  industry  which  in  proportion 
to  the  simplicity  of  the  labour  produces  such  varied  final 
results  as  tanning. 

Although  dependent  upon  local  and  outside  circumstances, 
tanners  have  the  difticult  task  of  combining  public  taste 
with  the  real  use  which  the  article  serves,  and  at  the  same 
time  of  maintaining  a  standard  product. 

When  it  became  possible  by  the  advance  of  chemistry 
to  ascertain  the  influence  of  water,  tanning  materials,  and 
lime,  upon  the  manufactured  article,  the  necessity  of  finding 
methods  and  means  to  reduce  the  effects  of  uncertain 
conditions  was  felt  all  the  stronger. 

The  aim  of  scientific  research  to  predict  and  regulate 
effect  from  cause  has  lately  borne  good  fruit  to  the  tanning 
branch  of  industry  ;  and  it  is  now  only  a  question  of  time 
for  chemistry  with  its  boundless  resources  to  prescribe  the 
means  whereby  to  obtain  a  uniform  product  independent 
of  all  outside  factors. 

The  two  chief  sections  of  work  in  tanning — • 
Firstly,  the  preparation  of  hides  for  tanning ; 
Secondly,  the  actual  tanning  process  ; 
are  equally  important  in  their  bearing  upon   the  quality  of 
the  finished  product. 

The  preparation  of  the  hides  is  again  subject  to  two 
divisions  : — 

(a.)  The  unhairing  process. 
(6.)  The  cleaning  process. 
It  is  the  last-mentioned  with  which  we  have  to  deal  more 
particularly,   and   that   which    has    reference    to    the   new 
process  for  "freeing  skins  from  lime  by  cresotinic  acid  "  as 
now  manufactured. 

Every   tanner   doubtless   knows   that   the   hides,  in   the 
unhairing  process  with  lime,  absorbs  a  large  portion  of  it- 
up  to  3  per  cent,  of  its  weight  in  the  dry  state.     The  lira 


up 


lime 


remains  partly  on  the  outside,  fills  the  pores  and  apertures 
of  the  grain,  and  enters  partly  into  a  kind  of  chemical 
combination  with  the  substance  of  the  hide  itself. 

Experience  has  shown  that  lime  is  to  a  certain  extent  a 
necessity  for  many  kinds  of  leather,  but  there  are  a  great 
many  sorts  where  the  presence  of  lime  even  in  small 
quantities  is  positively  injurious,  preventing  the  production 
of  certain  qualities  ;  so  that  the  regulation  of  the  amount  of 
lime  iu  the  hides  must  be  considered  as  one  of  the  principal 
operations  iu  the  cleaning  process. 

But  it  is  not  alone  the  amount  of  lime  in  itself,  which 
influences  the  tanning  and  the  quality  of  the  finished 
leather ;  it  is  even  more  the  amount  of  lime  combined  with 
the  substance  of  the  hides,  which  affects  the  softness, 
suppleness,  elasticitv,  and  greater  or  lesser  density. 

The  operation  which  follows  the  mechanical  cleaning  of 
the  hide  by  means  of  a  polishing  stone  or  scud  iron,  and 
which  removes  the  lime  and  makes  it  fit  for  tanning,  is 
called  "  bating." 

The  process  of  "bating,"  that  is  "  unliming,  always 
entails  a  change  in  the  aggregate  condition  of  the  hide,  so 
to  speak,  and  it  is  therefore  the  chief  aim  of  the  tanner  to 
keep  within  the  desired  limits.  To  this  must  be  added  the 
process  of  removing  the  fat  in  the  hide  which  has  nearly 
always  been  carried  out  by  the  mechanical  means  following 
the  operation  of  "  bating." 

The  "  bate  "  has  the  same  object  in  the  tanning  industry 

as  bearing  on  the  specific  qualities  of  the  leather — as  the 

mordants  have  in  the  dyeing  and  printing  industries ;  and 
it  is  owing  to  the  recognition  of  their  importance  that  so 
much  attention  is  being  given  to  their  development. 

It  is  assumed  that  the  purpose  of  the  "  bating "  and  its 
effects  are  known.  I  have  therefore  only  to  dweU  upon  the 
advantages,  and  the  application,  of  the  new  method  of 
removing  the  lime  by  means  of  cresotinic  acid. 

Cresotinic  or  cresotic  acid  belongs  to  the  number  of  the 
so-called  aromatic  carbon  acids  which  are  derived  from  the 
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crcsols  of  the  coal-tar  motlivlphonols  in  the  same  way  as 
the  siilicvlic  acid  is  (lerivi'd  from  tlie  carbolic  acid. 

l\y  ercsotiiilc  aci<I  is  iimUTstood  tlic  isomeric  carboxvlic 
ncids,  obtainable  by  the  action  of  carbonic  acid  upon  tlic 
wiiiiiim  compounds  of  the  cresol-isomers.  The  union  of 
cri'sotinie  aciil  wiili  lime  gives  a  salt  of  the  following 
forniiilu : — 


CeH,(CH,)  <f 

^CO.O 


Ca. 


Tlierc  are  several  isomeric  cresotinic  ncids,  and  all  of 
thcui  have  this  same  power  of  rcniovinf;  lime. 

Hciiifi  produced  from  nearly  the  same  raw  materials, 
cresotinic  acid,  although  consislinjj  of  sevtnil  isomers,  has 
nevertheless  a  decided  character  of  its  own.  The  manu- 
facture of  it  has  attained  a  hii;h  state  of  ^lerfectioii,  and  it 
is  now  saleable  at  u  price  which  offers  no  impediment  to  its 
use  in  tanneries. 

Cresotinic  acid  has  the  same  antiseptic  qualities  as 
salicylic  acid — in  fact  in  a  much  higher  degree  j  its  use 
excludes  therefore  all  the  dangers  so  disastrous  with  other 
"  bates." 

Its  solubility  in  water  is  very  low.  It  requires  800 — 1,000 
parts  of  water  and  consequently  it  avoids  any  formation  of 
skin-destroying  concentrated  solutions. 

A  hide  or  skin  may  be  immersed  in  a  concentrated  solution 
of  cresotinic  acid  containing  22  gallons  of  water  and  about 
4J  oz.  of  cresotinic  acid,  for  weeks,  without  showing  the 
slightest  trace  of  decomposition  or  destruction,  whereas  other 
acids  which  have  been  used  for  the  same  purpose — such  as 
sulphuric,  muriatic,  acetic,  lactic,  and  butyric  acids,  &c., 
in  the  same  degree  of  concentration,  were  seen  to  destroy 
the  skins  in  a  few  days,  nay  even  in  a  few  hours. 

The  reason  is  that  cresotinic  acid  possesses  besides  its 
faintly  acid  properties  certain  tanning  or  hide-preserving 
functiotti. 

It  has,  moreover,  by  its  action  ui)ou  the  hide  substance 
known  to  tainiers  as  "  hide  gelatin "  the  great  power  of 
bringing  the  hides  down  and  softening  them  quite  as  much 
as  the  "  bating  "  with  "  dungs." 

Hy  reason  of  its  gi-cat  alKnity  for  lime,  and  by  the  formation 
of  crystalline  combinations  effecting  osmotic  changes  in  the 
interior  of  the  hides,  cresotinic  acid  forms  easily  soluble 
basic  lime  salts  which  remove  the  lime  very  quickly,  often 
within  a  few  hours. 

Cresotinic  acid  thus  combines  the  power  of  removing 
lime  and  softening  the  hides,  saving  the  tanners  (by  its 
subtle  influence  upon  t  he  hides,  and  on  the  solution  of  "  glue- 
forming  "  substauces  which  are  not  precipitated  by  tannin) 
unnecessary  loss  of  weight  and  damage  to  the  hides  through 
decomposition. 

Cresotinic  acid,  as  an  acid,  has,  moreover,  the  power  of 
swelling  the  hides.  For  this  reason  it  has  great  value  in 
the  plumping  of  sole  leather,  and  the  hide  preserving  and 
antiseptic  properties  are  here  of  the  greatest  importance. 

To  "  bate"  with  free  cresotinic  acid,  the  same  vat  or  pit 
that  has  sened  the  purpose  hitherto  may  be  employed  (one 
with  a  revolving  panille  wheel  is  preferable).  It  should 
contain  water  to  the  e.xtent  of  about  double  the  total  weight 
of  the  hides,  not  more. 

For  instance  :  to  50  heavy  "  butts  "  of  about  56  lb.  each, 
about  450  to  550  galls,  of  water  are  used.  To  every 
250  galls,  of  water  7  lb.  to  9  lb.  of  cresotinic  acid  are  then 
taken.  To  500  galls,  of  water  about  18  lb.  of  the  cresotinic 
acid  would  be  taken,  previously  made  in  a  small  vessel  into 
a  paste,  with  about  7  galls,  of  hot  water,  until  no  lumps 
large  enough  to  resist  solution  remain  (or  steam  can  be 
turned  on  to  hasten  solution). 

This  solution  is  then  gradually  and  equally  added  to  the 
Tat  or  pit  with  active  stirring.  This  "  bating "  liquor  will 
then  be  found  acid. 

If  it  docs  not  redden  litmus  paper,  the  cresotinic  acid  has 
been  neutralised  by  the  presence  of  free  lime  which  the 
vessel  contained  from  jircvious  "  hates."  This  circumstance 
necessitates  the  addition  of  more  cresotinic  acid  until  the 
desired  acid  reaction  is  observable. 

The  hides  or  skins  ready  for  "bating"  are  then  put  in, 
and  it  may  here  be  remarked  that  with  this  new  method,  no 


alteration  is  necessary  in  the  preparation  of  the  hides  for 
"  bating"  beyond  a  little  more  attention  to  the  removal  of 
the  •'  ground  "  hairs,  because  these  would  become  somewhat 
Hxcd  again  by  the  astringent  properties  of  cresotinic  acid. 

For  economy's  sake  it  is  also  of  importance  to  free  the 
hide  from  lime  in  the  usual  way  by  the  ordinary  mechanical 
means  as  much  as  possible,  before  commencing  the  "  batin"" 
process  proper. 

Ciencrally  speaking  the  work  to  be  <Ione  beforehand  is 
the  same  with  the  cresotinic  as  with  all  other  methods,  but 
this  can  he  materially  reduced  at  the  expense  of'  the 
quantity  of  cresotinic  acid  used,  and  of  the  duration  of  the 
process. 

This  is,  liowever,  a  question  which  every  tanner  will  solve 
for  himself. 

The  hides  or  skins  now  remain  in  the  "  bating  "  liquor, 
which  is  kept  at  a  temperature  of  80"  to  85"  F.  until  they 
are  sufficiently  smooth  or  "  brought  down,"  the  liquor  being 
mean\yhile  frci|ucntly .stirred  or  "  plunged," — that  is,  wherever 
there  is  no  paddle  wheel  to  keep  the  whole  agitated. 

The  length  of  the  process  depends  partly  on  the  thickness 
of  the  hides  and  partly  on  the  condition  in  which  they  have 
been  put  in.  In  most  cases  four  to  six  hours,  or  even  less, 
will  suffice.  During  the  whole  time,  the  hides  should  be' 
watched  until  the  point  is  reached  when  they  are  sufficiently 
brought  down. 

The  work  to  be  done  after  "  bating  "  is  the  same  as  by  the 
old  process.  In  most  tanneries  the  hides  are  cleaned  with 
the  polishing  stone,  and  "  scud-iron "  immediately  after- 
wards. Some  tanners  put  them  through  the  ■•  stocks  "  and 
wash  them  with  clean  tepid  water.  Others  put  them 
immediately  after  the  "  bating"  into  the  tan  liquor.  There 
the  experience  of  the  tanner  will  decide  which  course  is  best 
to  take. 

The  "  bating  "  liquor  is  by  no  means  exhausted  with  the 
first  batch  of  hides.  On  the  contrary,  several  more  may  be 
put  in  ;  but  the  water  wasted  should  "be  replaced  by  turning 
on  steam  or  by  adding  hot  water  along  with  dissolved 
cresotmic  acid  in  proportion  to  its  volume  (1  :  300),  and 
the  temperature  should  be  again  brought  up  to  80" 85'  F. 

It  is  desirable  to  avoid  the  loss  of  "bating"  liquor  as 
much  as  possible.  Experience  has  shown  that  with  such  a 
"  bating  "  liquor,  i.e.,  500  galls,  water  to  18  lb.  of  cresotinic 
acid,  four  lots  of  50  hides  each  can  be  bated,  which  at  the 
present  price  of  Is.  Gd.  per  lb.  amounts  to  Urf.  per  hide. 

For  every  further  lot  of  50  heavy  hides,  only  4  lb.  to 
5  lb.  of  cresotinic  acid  need  be  added,  and  the  liquor  may 
be  used  until  it  becomes  unfit,  by  accumulation  of  dirt,  &c. 
It  may  here  be  stated  that  in  a  well-known  tannery,  many 
thousand  hides  have  been  treated  in  the  same  liquor,  after 
being  freshened  each  time,  without  the  action  of  the  liquor 
being  weakened  or  rendered  useless  by  putrefaction  (as 
would  be  the  case  with  dung  liquors). 

If  the  hides  are  required  to  be  brought  down  exceptionally 
low  and  smooth  in  the  grain,  then  the  following  method 
has  been  shown  by  experience  to  be  capable  of  replacing 
advantageously  the  dog-dung  "  bate"  : 

Instead  of  taking  free  cresotinic  acid,  its  combination  with 
ammonia  is  taken,  and  another  ammonia  salt  is  added  (either 
chloride  of  ammonium  or  sulphate  of  ammonia)  ;  all  the  other 
mauipulatious — the  proportion  of  water  to  the  weight  of  the 

skins,  the  mechanical  work  before   and  after  the  bating 

remain  the  same. 

Only  the  ingredients  of  the  "  bating  "  liquor  are  different, 
as  the  following  examples  will  show. 

With  500  s/i«7)-skins  for  glove  leather,  each  skin  weit'hing 
about  2  lb.,  225  gals,  of  water  are  taken,  and  11  fb.  of 
cresotmate  of  ammonia.  This  the  tanner  can  easily  make 
himself,  by  adding  gradually  to  his  solution  of  11  lb. 
cresotinic  acid,  prepared  in  the  before-mentioned  manner 
with  hot  water,  a  watery  solution  of  ammonia  (spirits  of 
hartshorn),and  stirring  it  until  the  cresotinic  acid  is  dissolved, 
but  taking  care  that  the  reaction  still  be  acid. 

With  a  solution  of  20  per  cent,  ammonia,  only  about  a 
gallon  of  it  is  required  to  11  lb.  of  cresotinic  acid.  This 
solution  as  well  as  a  solution  of  11  lb.  sulphate  of  ammonia 
or  of  chloride  of  ammonia  is  mixed  with  the  225  galls,  of 
water  brought  up  to  80'— 85' F.,  the  skins  are  then  put 
in  a  vat  with  a  paddle-wheel  and  revolved  for  about  half  an 
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hour  so  as  to  be  in  every  way  fit  for  tanning.  Close  observa- 
tion is  here  also  necessary  to  determine  the  duration  of  the 
bating.  The  skins  are  treated  afterwards  according  to 
requirements.  Those  destined  for  glove  leather  are  put  iuto 
clean  tepid  water,  "  scudded,"  smoothed  and  freed  from 
hairs.  Should  there  be  any  difficulty  about  the  latter,  which 
however  seldom  happens,  sulphide  of  sodium  in  the  propor- 
tion of  1 :  1,000  is  added  to  the  tepid  water,  by  which  the 
hairs  are  completely  removed. 

This  "  bating  "  liquor,  after  being  revivified  each  time  with 
hot  water  or  steam,  as  described,  but  without  adding  creso- 
tinic  acid,  can  also  be  used  as  long  as  it  has  any  effect : — 
which,  by  the  way,  means  about  eight  lots  of  500  skins  each, 
and  then  only  about  3  lb.  cresotinic  acid  with  the  corre- 
sponding quantity  of  solution  of  ammonia  and  1  to  2  lb.  of 
chloride  or  sulphate  of  ammonia  is  added  for  every  further 
lot  of  skins. 

For  other  kinds  of  skins  the  proportions  are  the  same. 

Hy  this  method,  the  "  scudding  "  and  working  of  the  skins 
after  the  "  bating  "  should  not  he  oraitteil,  because  by  it 
the  skins  are  freed  from  all  dirt  and  fat.  Whether  it  is  also 
necessary  to  put  them  through  the  "  stocks  "  must  be  left  to 
the  choice  of  each  individual  tanner. 

These  methods  of  "  bating"  are  a  complete  substitute  for 
the  so-called  "  stink  "  or  "  dung  "  processes  in  tanning. 

The  practical  results  fully  bear  out  the  theoretical  con- 
siderations of  their  superiority,  as  is  shown  by  the  samples 
of  leather  which  are  here. 

It  deserves  to  be  mentioned  in  conclusion  that  the  weight 
obtained  per  hide  is  quite  in  accordance  with  the  peculiarity 
of  cresotinic  acid,  which  preserves  the  substance  of  the  hide 
instead  of  destroying  it. 


A  HYDBOCARBOX  FURNACE  FOR 
ASSAYIXG,  &c. 

BY    GEO.    E.    R.    ELLIS,    F.C.S.,    OF   MONTANA. 

I  HAVE  ventured  in  this  paper  to  give  particulars  of  a  piece 
of  apparatus,  which  my  own  experience — confirmed  by  that 
of  many  other  assayers — has  shown  to  be  eminently 
serviceable  as  a  readily  controllable  source  of  intense  heat, 
such  as  is  required  by  analysts,  assayers,  metallurgists,  and 
others.  This  furnace  has  been  before  the  American  public 
for  several  years  and  is  therefore  past  the  experimental 
stage,  but,  so  far  as  I  am  aware,  it  is  comparatively  or 
wholly  unknown  to  the  English  scientist. 

Assayers  know  full  well  that  there  are  many  inconvenience." 
and  annoyances  necessarily  connected  with  the  use  of 
furnaces  burning  coal  or  coke  ;  this  apparatus,  on  the  con- 
trary, does  away  with  the  constant  replenishing  of  fuel,  with 
all  dust  and  ashes,  and  with  a  large  amount  of  radiated  heat ; 
indeed  it  may  be  said  that  it  possesses  all  the  advantages  of 
a  gas  furnace  with  the  additionnl  advantage  that  it  may  be 
forced  to  practically  any  extent  without  the  use  of  a  blower 
or  foot -bellows.  Once  pumped  up — which  operation  occupies 
only  a  few  seconds — the  blast  will  continue  for  a  long  time 
without  further  attention. 

The  apparatus  consists  of  three  parts  (each  of  which  may 
be  procured  separately),  viz. ;  the  tank  and  blowpipe,  the 
muffle  furnace,  and  the  crucihle  furnace.  The  tank  and 
blowpipe  are  represented  in  Fig.  1.  P  is  an  ordinary 
force-pump  at  the  bottom  of  which,  at  A,  is  a  valve  which 
closes  automatically  upon  releasing  the  pressure  from  the 
pump.  C  is  a  check  valve  which  closes  the  iulet  to  the 
tank  T  completely  ;  F  is  a  filling  screw  for  introducing  the 
fuel  used,  viz.,  gasoline ;  V  is  a  vent  screw  for  letting  off  the 
pressure  when  the  operation  or  experiment  is  finished  ;  H  is 
a  pipe  leading  from  the  tank  to  the  humeri);  E  is  the 
burner  regulator,  terminating  in  a  fine  point,  closing  the 
orifice  of  the  burner  ;  S  S  are  packing  boxes.  Upon  opening 
C  and  pumping  a  few  strokes  a  pressure  is  created  in  the 
tank  and  on  top  of  the  fluid,  forcing  it  through  the  tubes  of 
the    burner,   which  being  previously  heated,   \aporise    the 


gasoline.  This  issues  from  the  orifice  at  the  end  of  E  as 
a  highly  heated  gas,  and  burns  as  such  in  the  form  of  a 
powerful  blast.  After  being  once  started  the  heat  of  the 
flame  passing  through  the  burner  D,  vaporises  the  fluid  in 
the  tubes  and  hence  the  apparatus  is  automatic. 


The  air  which  is  forced  in  is  not  consumed,  so  that  to 
keep  up  the  blast  it  only  requires  a  few  strokes  of  the  inimp 
occasionally  (every  half-hour  or  so)  to  maintain  the  pressure 
lessened  by  the  consumption  of  the  gasoline. 

The  way  to  start  the  blowpipe  is  simple  and  as  follows : 
close  E,  unscrew  F  and  introduce  gasoline  according  to  the 
capacitj-  of  the  tank.  Replace  F,  close  V  ;  open  C  one  or 
two  turns,  and  give  three  or  four  full  strokes  of  the  pumpP, 
then  close  C  Heat  the  burner  by  burning  some  of  the 
gasoline  in  a  suitable  vessel  (an  old  scorifier  will  do  well) 
placed  under  the  burner;  when  hot  apply  a  match  and 
open  E  gradually  until  the  action  is  more  or  less  uniform. 
The  burner  is  hot  enough  when  no  liquid  or  spray  issues 
from  the  orifice  ;  if  not  hot  enough  let  the  oil  burn  slowly 
until  no  liquid  or  spray  issues.  When  sufliciently  heated 
the  blast  can  be  made  of  any  desired  intensity  by  the  use  of 
the  force-pump  as  above.  The  mouth  of  the  burner  D 
should  be  2 — 3  inches  from  the  iulet  of  either  furnace,  other- 
wise the  combustion  in  the  interior  of  the  furnace  will  not 
be  complete.  To  stop  the  action  of  the  blowpipe,  simply 
shut  the  regulator  E  or  open  screw  V,  or  do  both.  When 
not  in  use,  keep  V  open. 

For  very  high  temperatures  or  muffle  work  we  proceed  as 
follows  : — 

(1.)  Light  as  above,  and  heat  inside  of  furnace  to  bright 

redness. 
(2.)  Place  the  burner  against  the  inlet  of  the  furnace. 
(3.)  Turn   out   burner   fiamc  with  E,  and    immediately 
turn  it  on  again  without  lighting  it   (or  simply  blow 
the  flame  out),  when,  if  the  furnace  is  hot  enough,  the 
gas  will  light  inside  the  furnace.     When  burning  inside 
the  furnace,  there  must  be  no  llame  in  the  burner  tube. 
The  heat  can  be  regulated  by  the  use  of  E  and  P. 
The  tanks  are  made  in  two   sizes  ;  one  contains  half  a 
gallon  of  oil,  the  other  one  gallon,  and  cost  (with  blowpipe 
complete)    at    Chicago    respectively,    23 '00    dollars    and 
26-00  dollars. 

The  muffle  furnace  is   represented  in  Fig.  2  ;  it  is  made 

Fig.  2. 


in  two  sizes,  the  one  taking  a  "  C  "  Battersea  muffle  (8  in. 
long  X   4.1  wide   x   3   high),   the  other  an   "F"  B.ittersea 
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(10  X  6  X  -1).  The  inlet  for  the  hlnst  is  opposite  to,  and 
below,  the  numtli  of  tlie  luntlU',  and  raiiiiot  be  st-eii  in  tbc 
cut.  Tlie  uuilllc  furnace  re*ivilres  a  lenj^th  or  two  (not 
more)  of  stove-pipe  in  onler  to  create  a  (iraii»xht  tlir<ni«;li 
the  luulHe,  or  they  may  be  connected  with  a  Hue  ;  in  tlie 
latter  case  a  dami>er  must  be  put  in  tlie  pipe,  for  too  niiicli 
dniuglit  is  prejudicial. 

The  smaller  muffle  furnace  costs  lO'OO  dollars,  the  lar};cr 
one  LVCMl  dollars. 

Fi^.  :t  and  4  represent  the  two  kinds  of  crucible 
furnace  ;  V\ff.  :\  bcin;;  adapted  for  takiii<;  one  crucible  at 
a  time,  Fi^.  4  for  taking  two  or  four  crucibles  at  the  same 
lime.  The  No.  I  furnace  costs  4*00  dollars,  and  takes 
u  crucible  4  in.  in  diameter,  and  5.^  in.  deep  inside  ;  No.  '2 
takes  n  crucible  j  in.  in  diameter  and  C.j  in.  deep  inside, 
and  costs  5 "00  dollars;  No.  3  costs  7 "00  dollars,  and  takes 
two  crucibles,  4  in.  in  diameter,  while  No.  4  costs 
12 '00  dollars,  and  can  take  four  No.  10  French  crucibles, 
or  equivalent  sizes. 


Fip.  3. 


Fig.  4. 


We  will  now  consider  some  of  the  conveniences  attending 
the  use  of  this  apparatus. 

Cost  of  liunning. — This  naturally  depends  upon  the 
local  price  of  the  fuel  used  as  the  source  of  heat,  viz., 
gasoline.  In  a  large  city,  e.g.,  ('hicago  or  New  York,  the 
cost  per  hour  does  not  exceed  3  cents  (lirf.),  while  5  cents 
may  be  put  down  as  the  maximum  in  out-of-the-way 
districts.  A  certain  prejuilice  exists  against  the  use  of 
ga.solinc,  hut,  from  its  construction,  no  accidents  can 
happen  from  the  use  of  this  appjiratus  suve  as  the  result 
of  gross  carelessness. 

Power  of  Furnaces. — The  heat  of  the  blowpipe  can  be 
controlled  from  that  of  a  liiinsen  burner  to  that  required 
to  melt  cast  iron.  I'sing  the  crucible  furnace,  \  lb.  of  cast 
iron  can  be  melted  in  l.i  minutes  (furnace  cold  at  the 
start),  or  1  lb.  of  bniss  can  lie  melted  in  7  minutes  (furnace 
hot  at  the  start).  The  nuillle  furnace  can  be  heated  to  a 
seorilication  temperature  in  15  minutes,  f^ix  scorifications 
can  be  performed  at  the  same  time  in  the  larger  furnace. 

Amount  of  Heat  Radiated. — In  this  respect  these  furnaces 
will  compare  favourably  with  any  in  the  market.  The 
following  readings  weve  taken  with  the  larger  size  muffle 
furnace  during  the  scorification  of  some  copper-silver  ores : — 


Distance  from 

.Side  (or  Front) 

or  Muffle. 

Temperature. 

Distance 

from  Side  of 

Muffle. 

Temperature. 

5ft.  (front)... 

17°  C. 

y  in.  (side)... 

42°  C. 

22  in.       „      ... 

21°  C. 

6  in.      „ 

62°  C. 

13  in.       „      ... 

28°  C. 

Sin 

81°  0. 

19  in.  (fiie) 

20°  C. 

1  in 

106°  C. 

12  in.     „     .... 

ai°c. 

L 


The  temperature  of  an  ordinary  room  at  the  same  time 
was  16°  C. 

The  general  compactness  of  the  apparatus  is  also  a 
feature  in  its  favour ;  the  larger  size  mullle  furnace  stands 
14  in.   high,  is    9   in.   wide,  and    121  in.    long,  while   the 


corresponding  measurements  for  the  erneible  furnace 
taking  two  crucibles  at  a  time  are  loj,  H,  and  14,^  in. 
respectively.  The  whole  apparatus  can  be  conveniently 
used  on  a  table  4  ft.  long  by  2  ft.  3  in.  wide.  It  is  also 
to  be  noticed  that  the  burner  in  lloskin's  apparatus  is 
outside  of  the  furnace  during  the  whole  of  the  operation 
and  is,  therefore,  not  subjected  to  the  destructive  influence 
of  very  high  temperatures,  as  is  the  case  in  many  forms  of 
furnaces  using  ordinary  coal-gas  as  a  source  of  heat. 

Note. — Since  writing  the  above  I  llnd  that  a  muffle 
furnace  is  now  manufactured  sufliciently  large  to  accom- 
modate a  15  in.  by  a  in.  muffle.  This  furnace  is  heated  by 
two  blow  pipes  of  the  same  size  and  power  as  described  in 
the  above  paper. 


NOTE  ON  A  NEW  TRIPLE  BUNSEN  BURNER. 

BY    F.    W.    BBAXSON. 

Mr.  F.  W.  Bh.\xso.\-,  of  Leeds,  exhibited  a  high  or  low 
Ijower  triple  liunsen  burner,  a  drawing  of  which  is  here 
given : — 

rig.  U  Fig.  2. 


The  above  combines  iu  one  piece  of  apparatus  several  gas 
burners,  and  is  simple  in  construction  and  not  liable  to 
derangement.  Either  one,  two,  or  three  Bunsen,  or  luminous 
flames  may  be  used,  and  the  air  or  gas  supply  of  either  jet 
can  be  regulated  independently  or  entirely  cut  off. 

The  air  regulators  are  arranged  in  the  usual  wa3'.  The 
gas  supply  is  controlled  by  altering  the  position  of  the  jets. 
If  arranged  as  in  Figs.  1  or  2,  the  gas  supply  is  at  full.  If, 
however,  either  jet  be  rotated  in  the  opjiosite  direction,  the 
gas  is  gi-adually  reduced  and  finally  cut  off.  Fig.  2  shows 
the  three  jets  airanged  for  a  single  large  flame,  but  if  the 
jets  are  separated  as  in  Fig.  1,  a  much  larger  aiea  can  be 
heated  by  means  of  the  three  distinct  flames  which  then 
result. 
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NOTE  OX  EIKONOGEK,  THE  NEW 
PHOTOGRAPHIC  DEVELOPER. 

BY    RAPHAEL   MELDOLA,    F.R.S. 

In  1880,  when  studying  the  action  of  nitroso-compounds  on 
phenols,  I  discovered  a  nitrososnlphoiiic  acid  of  18-naphthol, 
which  at  that  time  was  the  fiist  known  representative  of  the 
class  of  aromatic  nitrosulphonic  acids  (.Jour.  Chem.  Soc. 
Trans.,  Jan.  18S1,  -10).  The  compound  in  question  was 
afterwards  utilised  as  the  source  of  a  colouring  matter  intro- 
duced into  commerce  by  the  Frankfurter  Anilinfarben- 
Eabrik,  Gaus  and  Co.,  under  the  name  of  "  Naphthol 
gi-een  B."  (Ger.  Pat.  28,065,  January  19th,  1884).  This 
compound,  which  was  briefly  described  bj*  Otto  Hoffmann 
(lier.  1885,  46),  is  the  sodium  ferrous  saltof  the /3-naphthol- 
nitrososulphonic  acid  referred  to,  and  may  have  the  formula — 


NO 


C,oH5  'v-  O  fe 


/ 


„h/A 


X.Ofe 


*  SO,Na 


^  SO,Na 


('•  =  ?) 


according  to  the  view  taken  with  respect  to  the  presence  of 
a  nitroso-group  or  an  isonitroso-group  in  the  compound. 
The  colouring  matter  is  of  considerable  technical  value  at 
the  present  time,  and  is  of  interest  as  being  the  only  known 
artificial  colouring  matter  which  contains  iron  as  an  essential 
constituent,  excepting,  of  course,  tlie  well-known  iron- 
cyanogen  compounds. 

Theory  indicates  the  existence  of  seven  isomeric  mono- 
sulphouic  acids  of  j3-naphthol  of  which  only  four  are 
known  at  the  present  time.  Only  one  of  these  is  con- 
cerned in  the  present  communication,  viz.,  that  modification 
first  discovered  in  1869  by  Schaeffer,  and  which  is  best 
prepared  by  heating  one  part  of  i3-naphthol  with  twice 
its  weight  of  strong  sulphuric  acid  to  the  temperature  of 
boiling  water  till  the  naphthol  is  completely  sulphonated. 
One,  if  not  two  other,  monosulphonic  acids  are  produced  at 
the  same  time  together  with  a  certain  quantity  of  isomeric 
disulphonic  acids,  but  the  chief  product  under  the  conditions 
specified  is  Schaeffer's  monosulphonic  acid.  It  is  the  latter 
acid,  which  on  a  small  scale  can  best  he  isolated  in  the  form 
of  its  ammonium  salt,  which  gives  the  nitroso-acid  under 
consideration.  In  ordy  to  prepare  the  latter  it  is  only 
necessary  to  dissolve  a  given  weight  of  the  ammonium  or 
other  salt  of  Schaeffer's  acid  in  cold  water  together  with 
the  necessary  quantity  of  sodium  nitrite,  and  then,  keeping 
the  solution  well  cooled,  gradually  add  hydrochloric  acid 
to  acid  reaction.  The  nitrososulphouic  acid  is  at  once 
formed  and  remains  in  the  solution,  imparting  to  the  latter 
an  orange  colour.  The  acid  can,  if  necessary,  be  isolated 
in  a  state  of  purity  as  a  barium  or  calcium  salt  (Jour. 
Chem.  Soc.  Trans.,  1881,  44). 

By  the  reduction  of  the  nitrososulphonic  acid  an  amido- 
sulphonic  acid  was  prepared,  which  was  isolated  and  analysed 
and  described  in  the  paper  referred  to  (loc.  cit.,  47). 
This  acid  was  the  first  amidosulphonic  acid  of  naphthol  ever 
obtained,  and  it  is  the  sodium  salt  of  the  said  acid  which 
has  recently  been  introduced  as  a  photographic  developer 
under  the  name  of  "  Eikonogen."  As  the  discoverer  of  the 
acid  I  have  been  urged  to  give  this  note  upon  its  chemical 
history  for  the  use  of  English  chemists,  and  in  doing  so,  I 
think  it  only  fair  to  add  that  although  the  easily  oxidisable 
eharacter  of  the  acid  and  its  salts  naturally  suggested  trying 
it  as  a  photographic  developer,  I  was  not  at  the  time 
engaged  in  photographic  work,  and  the  idea  was  never 
carried  out  till  the  substance  was  actually  introduced  into 
commerce  for  this  purpose. 

Of  the  advantages  of  eikonogen  as  a  developer  I  do  not 
propose  to  say  anything  on  the  present  occasion,  since  its 
qualities  have  been  thoroughly  tested  by  photographers,  and 
it  is  becoming  very  popular  for  many  reasons,  which  will  he 
found  in  the  papers  dealing  with  its  application.  (See  for 
instance  papers  by  Professor  G.  D.  Liveing,  Photog.  News, 
September  20th,  1889 ;  John  Spiller,  in  the  recently- 
published   "Year  Book   of    Photography"    (1890),    124; 


also  Lyonel  Clark  and  H.  M.  Elder  in  the  "  Photographic 
News"  of  December  13th,  1889).  Some  months  after  the 
publication  of  my  paper  Griess  obtained  an  amido-3- 
naphtholmonosnl  phonic  acid  which  was  no  doubt  identical 
with  the  one  described  by  me  (Ber.  1881,  2041).  He 
obtained  it  by  reducing  the  azo-compound  formed  by  the 
•action  of  metadiazobenzoic  acid  on  .Schaeffer's  acid.  The 
whole  subject  has  since  been  thoroughly  investigated  by 
O.  N.  Witt  (Ber.  1888,  3468  and  3489),  who  has  not  only 
confirmed  and  extended  mj-  original  observations,  but  has 
also  obtained  the  three  other  amidosulphonic  acids  corre- 
sponding to  the  three  ;8-naphtholmonosulphonic  acids  m.ade 
known  since  the  time  of  my  investigations.  Witt's  amido- 
sulphonic acids  were  all  prepared  by  the  reduction  of  azo- 
derivatives  of  the  respective  i8-naphtholmonosuIphonic  acids 
by  means  of  stannous  chloride.  There  are  thus  known  at 
the  present  time  : — 

(1.)  Amido-3-naphthol-3-sulphonic  acid,  from  Schaeffer's 

acid. 
(2.)  Amido-i8-naphthol-a-sulphonic    acid,   from    Bayer's 

(Crocic)  acid. 
(3.)  Amido-/3-naphthoI-S-sulphonic  acid,  from  Casella's 

F-sulpho  acid. 
(4.)  Amido-/3-naphthoi-7-siUphouic  acid,  from  Dahl's  acid. 

Of  these  four  acids  the  first  appears  to  be  the  most 
readily  oxidisable  and  therefore  the  most  suitable  for 
photographic  development.  It  is  possible  that  some  speci- 
mens of  eikonogen  may  contain  the  acids  (2),  (3),  or  (4), 
but  I  have  not  yet  met  with  a  preparation  in  which  these 
isomerides  could  be  detected.  With  respect  to  the  constitution 
of  eikonogen,  I  am  glad  of  the  present  opportunity  of  being 
able  to  correct  my  earlier  statement,  because  more  exact 
information  has  been  obtained  by  numerous  workers  during 
the  nine  years  which  have  elapsed  since  my  own  investigation. 
The  constitution  of  the  amido-sulphonic  acid  is,  in  the  first 
place,  dependent  upon  the  constitution  of  Schaeffer's  acid, 
which  was  practically  unknown  in  1881.  It  was  not  even 
known  with  certainty  whether  the  hydroxyl  and  sulpho- 
groups  were  in  the  same  or  in  different  rings.  It  has  now 
been  shown  that  this  acid  is  a  heteronucleal  derivative  and 
the  most  probable  formula  is — ■ 


/\/\ 


HSO, 


OH 


It  is  true  that  by  the  oxidation  of  my  amido-;8-naphthol- 
sulphonic  acid  I  obtained  phthalic  acid,  and  this  led  me  to 
the  conclusion  that  Schaeffer's  acid  was  a  homonucleal 
compound.  There  is  now  no  doubt,  however,  that  the 
product  of  oxidation  is  3-sulphophthalic  acid  (Remsen  and 
Comstock,  Amer.  Chem.  Journ.  V.,  p.  106 ;  R^e,  Inaug. 
Diss.  Bern,  1886),  and  that  the  phthalic  acid  obtained  by 
me  from  the  amido-sulphonic  acid  was  the  result  of  the 
hydrolysis  of  this  sulphophthalic  acid. 

It  is  well  known  that  in  compounds  which  furnish  both 
azo-  and  nitroso  (isonitroso)  derivatives  the  azo-group  and 
the  nitroso  (isonitroso)  group  occupy  the  same  position  in 
the  aromatic  ring.  In  Schaeffer's  acid  the  most  readily 
replaceable  hydrogen  atom  is  undoubtedly  the  a-(ortho)- 
atom  with  reference  to  the  hydroxyl,  so  that  the  constitution 
of  these  derivatives  and  of  eikonogen  is  as  follows  :— 


NO 


N:N— R 

,A/>OH 


NHj 


OH 


HSO. 


Nitroso-derivative. 


HSO. 


Azo-derivative. 


HSO, 


Eikonogen, 


If  the  first  of  these  compounds  be  regarded  as  an  isonitroso- 
compound  its  formula  will  be  : — 


/\/ 


HSO3 


N.OH 
6 
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Eikono^n  mny  thus  be  made  either  by  the  reduction  of 
the  nitrososulphonie  noid  or  of  nil  iizo-deriviitive  of 
Sehiieffer's  acid.  H_v  the  action  of  diaioben/.eiio  diloride 
n)ioii  this  hist  acid  an  oranf;e  cohmrin'r  matter  is  obtained, 
which  is  met  with  in  the  nnuket  under  the  names  of 
"  Crocein  Oranp',"  "  Hiilliant  Orange,"  "  I'oneean  I  0.1!.," 
&c.  It  is  one  of  the  oldest  known  azo-colours,  having  been 
described  bv  (iriess  in  1H78  (l!er.  1878,  2197).  Tliis 
coni]>ound  may  be  used  as  a  source  of  eikouogen,  uiiiDg 
gtauuous  chloride  as  a  reducing  agent : — 

CjHj .  N, .  C,„Uj .  HSO, .  OH  +  2  SnCl,  +  4  HCl = CjH, .  NH, 
+  2  SnCl ,  +  CioH, .  HH\ .  OH .  NH^ 

It  would  seem  more  economical,  however,  for  manufac- 
turing purposes  to  revert  to  the  original  method  and  reduce 
the  nitroso-3-naphtholsulphouie  acid,  which  need  not  even 
be  isolated  fortius  purpose,  but  can  be  formed  by  the  action 
of  nitrous  aci<l  in  the  manner  previously  described  and 
reduced  in  the  same  solution.  The  use  of  aniline  can  thus 
be  dispensed  with,  and  tin  replaced  by  a  cheaper  reducing 
agent,  such  as  zinc  dust.  The  raw  nuiterial  is,  moreover, 
|)nietieally  a  waste  ]iroduct,  since  the  azo-colours  obtained 
from  Schaefler's  acid  are  of  but  little  value  compared  with 
those  obtained  from  the  other  monosulphonic  acids  of 
j8-naphthol,  and  it  is  in  the  manufacture  of  some  of  the  latter 
that  Scbaeffer's  acid  is  obtained  as  a  bj'-product.  Owing  to 
the  readily  oxidisable  character  of  the  salts  of  eikouogen,  it 
is  necessary,  after  the  free  aciil  has  been  obtained,  to  convert 
the  latter  into  the  sodium  or  potassium  salt  in  the  presence 
of  excess  of  sulphite. 

To  the  numerous  coal  tar  products  which  have  given  to 
cheiDieal  industry  such  a  wealth  of  technically  valuable 
compounds,  we  can  now  add  this  new  photographic  developer, 
which  threatens  to  dri\e  the  older  and  related  compounds, 
pyrogallol  and  hydroquinonc,  altogether  out  of  the  field. 
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NOTK  OX  TIIK  KIKST  SYXTIIKTICALLY  I'UKl'AEED 
UASK  ISOMKKIC  WITU  QUIXIKK. 

UV    CHARLES  A.  KOHN,  B.SC.,  PH.D., 

Demonstrator  of  Chemistry,  University  College,  Liverpool, 

In  a  recent  munber  of  the  Auituhn  (253,  2.')1),  Wallach 
and  t)tt(i  have  described  an  isomer  of  camphor  ((_'|„H,i;()) 
obtained  by  treating  oil  of  turpentine  in  ])resence  of  glacial 
acetic  acid  with  ethyl  nitrite  ami  hydrochloric  acid.  This 
substance,  to  which  they  have  given  the  name  of  I'iiiol,  is 
a  crystalline  body  possessing  a  camphor-like  odour,  and 
melting  at  18;t° — 184°.  Its  specific  gravity  is  0-953,  and 
its  index  of  refraction  at  20^  is  ti„  —  1 -40949.  Like  many 
members  of  the  camphor  group  it  readily  takes  up  a 
molecule  of  bromine  to  form  a  crystalline  dibromide 
(',iiIIijHr,.,( ).  Oxidised  with  nitric  acid  or  with  potassium 
permanganate  carbon  dio.xide,  o.xalic  acid  and  terebiuie  acid 
result,  whence  the  following  constitution  is  assigned  to  it  as 
probable : — 

CH, 


CH  ClI;  J'iiwl. 

I     "     I 

CH       ^CH 


CH3 

Treated  with  amyl  nitrite  and  glacial  acetic  acid  in  the 
cold,  pinol  yields  a  crystalline  nitroso-chloridc — 

C„|II,bO  .  NOCl 
which  melts  at  103".  This  body  combines  readily  with 
ammonia  and  with  amines  with  the  liberation  of  hvdro- 
chloric  acid,  but  whilst  o-naphtlylamine  does  not  appear  to 
enter  readily  into  combination  with  the  nitroso-chloridc, 
P-naphthylamine  does,  and  the  resulting  compound  is  spoken 
of  as  of  interest,  "  being  the  first  base  isomeric  with  quinine 
that  has  been  prepared  synthetically."  The  base  is  a 
crystalline  body  melting  at  194' — 195";  it  is  insoluble  in 
water,  slightly  soluble  in  hot  alcohol,  readily  soluble  in 
ether.   Its  formation  may  be  represented  hy  the  equation—  '. 


H 


„H,,O.NO. 


CI  -f  H 


•N.CwH, = 


=  HCl  +  Ci„Hi60NO.NHCioH;(=Co(,H24N20j),  ;;„,.. 

A  somewhat  remarkable  property  both  of  the  base  and  of 
its  salts  is  that  they  are  fluorescent.  The  physiological 
action  of  this  and  of  other  terpene  derivatives  is  being 
investigated,  but  no  results  have  been  obtained  as  j-ct.  As 
regards  the  above  base,  the  slight  solubility  of  its  salts  is  a 
hindrance  to  its  application  in  this  respect.  (Private  com- 
munication from  Professor  Wallaeh.) 

Having  prepared  a  base  some  three  years  ago  al.so  isomeric 
with  (piinine,  it  may  not  be  without  interest  to  place  on 
record  the  relative  properties  of  the  two  hitherto  known 
isomei-s  of  the  alkaloid.  The  substance  in  i|uesli(m  is 
described  in  a  paper  read  before  the  t'hemical  .><()ciety  in 
1886  (.1.  Chem.  Soc.  1886,  508;  also  this  .Journal,  1880, 
070).  It  is  a  quinoline  derivative,  and  is  formed  by  the 
action  of  eth^'lene  dibromide  ona-l'-hydroxyliydroquinoline, 
the  latter  being  prepared  by  the  redui-tion  of  hydroxy- 
quiuolinc  with  tin  and  hydrochloric  acid.  One  molecule 
of  ethylene  dibromide   is  lieated  with    two    molecules   of 
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a-l'-hydroxyhydroquinoline  in  a  sealed  tube  to  150°  for  six 
liours,  and  the  base  is  isolated  from  the  hydrobromide  first 
formed  bj-  reerystallising  this  and  then  decomposing  it  with 
eodium  ca^bo^ate.   Its  formation  may  be  repreeented  thus : — 


CH 

1 
CH 


CH      CH., 


CHa 
NH 


OH 


CH,   '  CH 

/\c/\ 

CH,       „      CH 

I'       li         ' 
\/C. 

XH         C 


OH 


CH 


^(i: 


CHj.Br 
■Hj.Br 


CHj      CHa 

CH.,      CH 

y\c/\ 

/\c/\ 

CH      ^     CHj 

CHj      ^     CH 

CH       '[     CHj 

CHj      p     CH 

+    2  H  I!r 

C          X 

X         C 

1             XPTT 
OH              ^^3~ 

-CHj                                 Qy 

a-l'-hydrosytetraliyJro-cthjlenequinoline. 

The  free  base  forms  small  glittering  prisms,  which  melt 
at  233° ;  it  dissolves  readily  in  chloroform  and  in  benzene, 
with  difficulty  in  hot  alcohol,  and  not  at  all  in  water.  The 
basic  properties  of  the  substance  are  only  slight,  the  salts 
being  decomposed  by  water  with  the  separation  of  the  free 
base.  Owing  to  the  presence  of  the  two  hydroxyl  groups 
the  body  also  behaves  as  an  acid,  but  its  acid  properties 
are  very  weak,  in  fact,  both  the  basic  and  acid  tendencies 
of  the  hydroxyhydroquinoline  appear  to  have  been  much 
weakened  bj-  the  uniting  of  two  molecules  in  this  manner. 

Although  chance  cases  of  isomerism,  such  as  these,  have 
no  bearing  on  chemical  synthesis,  it  is  worth  while  to  note 
that  o-l'-hydroxyhydro-ethylenequinolene  approaches  much 
nearer  to  quinine  as  regards  its  chemical  constitution 
than  Wallaeh  and  Otto's  pinol  derivative  does.  Without 
going  into  the  present  state  of  our  knowledge  on  the 
constitution  of  the  cinchona  alkaloids,  there  is  little  doubt 
that  they  contain  a  quinoline  ring,  most  probably  in  com- 
bination with  a  reduced  pyridine  ring.  (See  Armstrong,  this 
Journal,  1687,  482;  a'lso  Skraup,  this  Journal,  1889, 
474  and  815.)  The  relation  of  quinoline  to  quinine  and  its 
allies  has  been  borne  out  by  the  preparation  of  several 
derivatives  of  the  former  possessing  physiological  properties 
resembling,  to  some  extent,  those  of  the  cinchona  alkaloids. 
Kairin  (a-l'-hydroxyhydro-ethylquiuoline)  has  proved  the 
most  valuable  of  these  as  an  antipyretic.  This  and  other 
febrifuges  derived  from  quinoline  contain  only  one  quinoline 
group,  and  the  above  isomer  of  quinine  was  prepai'ed  with 
the  view  of  examining  the  change  in  physiological  action 
effected  by  uniting  two  reduced  quinoline  rings.  The  result 
was  that,  although  o-l'-hydroxybydro-ethylenequinoline  does 
act  as  an  antipyretic,  its  action  is  much  weaker  than  that 
of  kairin,  and  thus,  as  far  as  the  evidence  afforded  by  the 
physiological  effect  goes,  the  dtmble  quinoline  ring  is  less 
closely  allied  to  quinine  than  the  single  ring  compounds  are. 
This  is  quite  in  accordance  with  Skraup's  researches  on  the 
constitution  of  quinine,  &c.,  which  further  go  to  show  that  it 
is  improbable  that  the  one  quinoline  ring  contained  in  these 
alkaloids  is  reduced.  One  important  difference  in  the 
physiological  action  of  these  quinoline  derivatives,  when 
compared  with  that  of  quinine,  is  the  fact  that  they  are  of 
no  value  in  cases  of  malaria  or  of  other  intermittent  fevers. 


THE  DIXSMOEE  PROCESS  FOR  THE  MANUFAC- 
TURE OF  COAL  GAS. 


BY    ISAAC    CAKR. 


The  Dinsmore  process  has  for  its  object  the  conversion  of 
the  tar  formed  in  the  distillation  of  coal  into  permanent 


illuminating 


The  gas  being  generated  in  conjunction 


with  the  ordinary  coal  gas  increases  the  quantity  and  the 
qualitv  of  the  production  over  that  of  the  ordinary  method 
of  carbonising.  The  essential  points  in  the  process,  as  it 
is  used  at  the  Widnes  Gas  Works,  are  the  following : — 
At  the  centre  of  each  bed  of  six  retorts  (between  the 
second  and  fourth  retorts)  an  empty  ordinary  fireclay 
retort  is  fixed,  called  the  duct,  and  through  this  the  whole 
of  the  gas  passes  from  each  retort  by  means  of  connecting 
pipes  and  suitable  taps,  before  it  reaches  the  hydraulic 
main,  on  which  there  is  a  heavy  seal.  In  addition  to  this 
pipe  each  retort  is  connected  to  the  hydraulic  main  in  the 
usual  way.  The  duration  of  the  charges  was  six  hours, 
one  retort  being  charged  every  hour.  This  renders  the 
supply  of  gas  to  the  duct  continuous.  "When  a  retort  is 
drawn,  the  tap  in  the  pipe  connecting  the  retort  with  the 
duct  is  closed,  direct  comiaunication  with  the  hydraulic  main 
is  thus  made  and  the  drawing  and  charging  are  effected  as 
usual.  After  charging,  the  connexion  with  the  duct  is 
made  as  before.  The  tarry  vapours  passing  with  the  gas 
through  the  heated  duct  are  partially  converted  into  per- 
manent gas;  The  regulation  of  the  temperature  in  the 
duct  is  of  ^ct^t  importance,  as  it  is  found  that  if  the  duct 
be  kept  at  tsm  same  temperature  throughout  its  length  the 
gas  becomes  attenuated  as  it  reaches  the  exit  pipe,  which 
is  fixed  at  the  end  opposite  the  retort  lid.  Excessive  heat 
would  also  cause  the  destruction  of  some  of  the  ammonia, 
and  for  these  reasons  it  is  necessarv*  to  graduate  the  heat  of 
the  duct  by  means  of  suitable  brickwork,  so  that  whilst  the 
temperature  at  the  inlet  end  is  a  bright  cherry-red  heat 
(1,700° — 1,800°  F.),  that  at  the  outlet  end  (for  about  one- 
third  of  the  total  length)  is  a  dull  red  (1,200°— 1,300°). 
Xeither  the  shortening  of  the  duct  nor  the  taking  away 
of  the  gas  from  the  centre  of  the  duct  do  away  with  the 
necessity  for  this  graduated  heating.  The  ascension  pipe 
from  the  duct  is  provided  with  a  water  jacket  to  check  the 
deposition  of  carbonaceous  or  pitchy  matter,  and  is  con- 
nected on  to  the  main  by  a  bridge  pipe.  At  the  bottom  of 
this  ascension  pipe  is  a  lid  that  can  be  removed  periodically 
for  cleaning  purposes. 

Thirty-five  mouthpieces  are  now  worked  at  Widnes  on 
this  system  and  the  gas  supplied  to  the  town  consists  of 
two-thirds  ordinary  gas  and  one-third  Dinsmore  gas.  It  is 
found  that  this  mixture  is  quite  equal  to  ordinary  gas  both  as 
regards  its  permanency  and  travelling  power,  no  naphthalene 
stoppages  having  been  noticed.  The  extra  cost  of  erecting 
the  Dinsmore  plant  is  'I.  per  mouthpiece,  and  the  yield  of 
gas  is  increased  in  quantity  about  10  per  cent,  and  in  quality 
from  4 — 5  candles.  The  quantity  of  tar  gasified  amounts 
to  about  4  galls,  per  ton  of  coal  carbonised.  By  means  of 
this  process  it  has  been  found  possible  to  dispense  with  the 
use  of  cannel  altogether  at  the  Widnes  works,  and  a  mixture 
of  75  per  cent,  of  Arlev-  coal  together  with  25  per  cent,  of 
Arley  slack,  which  mixture  is  delivered  at  7*.  4jrf.  per  ton, 
has  been  found  to  yield  9,600  cub.  ft.  of  gas  of  19-candle 
power,  per  ton,  one-third  of  the  gas  being  carbonised  by  the 
Dinsmore  process,  as  above  stated.  The  mixture  of  coal  and 
cannel  formerly  employed  cost  11^.  9d.  per  ton  and  yielded 
10,600  cub.  ft.  of  gas  of  18-candle  power  per  tou.  Deducting 
the  lower  value  of  the  coke  from  the  coal  now  employed 
(1«.  per  ton),  and  making  due  allowance  for  the  increased 
cost  of  the  plant,  depreciation  in  value  of  and  lower  yield 
of  tar  and  increased  heating  required  for  the  retorts  worked 
on  the  Dinsmore  system  (about  5  per  cent.),  the  total  saving 
through  the  adoption  of  this  process  will  amount  this  year 
to  1,758/.  13jf.,  a  sum  equal  to  4' Id.  per  1,000  cub.  ft.  on 
the  quantity  of  gas  sold.  In  this  estimate  no  account  is 
taken  of  the  increased  illuminating  power  of  the  gas  (from 
18 — 19  candles),  which  can  be  put  down  at  least  at  528/. 
The  following  statement  gives  full  details  as  regards  the 
relative  costs  of  the  Dinsmore  and  the  ordinary  process  of 
gas  making : — 
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STATEMkXT  SHOWIXO   THE   WOKKINO   BY   THE  OuDI.NAnV   I'liOCBSS    DNLY. 


£      ».  d. 

CobI S.081  tons,  orSSporcent.,  at  11» l.iiaa  11  0 

Ciiiiiii'l 1,58J       „       13       „       ,.      10* 1,2CS    0  0 

lOMi 


Average  per  tDn,  lU.  M fi.2()7  11    0 

TobahiiHO IMiW)    !l    0 


16,198    0    0 


Tliia  uiiiturc  uill  xwo  IS-candlc  gns. 


Cul).  F(.                 fub.  Ft.  E  s.d. 

Gas  produced,  at  lO.eoo  per  ton  =  ir.'.OOO.OOO  at  2« 11,200  0  0 

Tons  Coal.  Cvvt.  Coke. 

Coko  prodiicwl,  10„'S«6  x  8-247  =  ■t.SJO  tons  coko,  at  11».  2,305  10  0 

Tons  Coal.  Galls.  Tar. 

Tar  produced,  10,500    x     12'27  =    fi.10      „      tar,  at  20s.  <)m  /j,  o 

Sulphate  of  ammonia no     „       „    atl2^  1,C80  o  0 


10,108    U    0 


Statement  showing  the  WoitKixr.  with  Two-thirds    6iu>inai{y  and  O.nk-tiiiiii)  Dixsmokk  Process 

£      s.  it. 

ConI,  lI,6o3  tons ;  average  per  ton,  -7*.  i\(U  - t,207    0  1 1 

Cull.  Ft.     Cull.  Ft. 
Dinsmore,  37.S0o.O<H),  at  lo,300  jier  ton  =  3,021  tons  coal 
Ordinary.  74,700,000,  at   0,3Q(1       .,. .     =  8>032       „ 

Kxtraco.st  ofc!irbiinisiim'1.087  tons,  at  2.'.  3</ 122    5    9 

5  jH^r  cent,  interest  on  additional  cajiital  outlay,  215'.         12    5    0 


4.431  U    8 
To  balance 11,749    2    0 


10,180  13    8 


This  mixture  will  pivc  19-eandIe  gas. 


Cub.  Ft. 

Orisprwluced.  at  0.011  per  ton  =  112,000,000  at  2« 

Tons  Coal.    Cwt.  (^ike. 
Coko  produced,  11.0.53   x   8  •247  =  4,805  coke.  i 

Icsso  per  cent,  on  one-third  =  74  =  4,731  tons,  at  10s, 
Tons  Coal.  Galls.  Tar. 

Tar  (ordinary)   8,0.32     x     11-27  =  415  tons,  nt  20,9 

(Dinsmore)  3,021     x        7-0  =  121     „     atlOs.St/.. 


£      s.  d. 

11, -200    0    0 


2,36.-,  10    0 


Sulphate  of  ammonia =  154 


645    5     0 

121  18    8 
at  12' 1.848    0    0 


16,180  13    S 


Is.  per  ton  on  10,506  tons,  tho  v.ilue  of  raising     £     s. 
quality  from  18  to  19-candles 5>s    « 


£     s.  (/. 

To  balance  by  ordinary  process ;i  ;I90    9    0 

„        „       one-thii-il  Uinsmorti  process 11.740    2    0 


Balance  in  favuur  of  the  Dinsmore  process  . 


1,758  13    0 


The  Dinsmore   process  is  not  applied  to  tlie  whole  of  the  retorts  in  use  in  order  to  allow  of  the  rejjiilatioii  of  ii  proper 
proportion  between  the  ipianlitv  and  illluniiniitin^  power  of  the  gas  and  the  quantity  of  the  residual  iiroducts. 

The  cost  of  labour  is  soniewhiit  less,  the  yield  of  ammonia  .slightly  greater  than  when  gas  is  made  in  the  ordinary  way. 
The   following   table,    giving    the    composition   of    pure  Dinsmore  gas,    compared    with   that   of    one-third  Diusiiiore 
gas,  is  taken  from  u  report  on  the  process  by  Mr.  Wm.  Foster,  M.A. : — 

Table  givi.ng  the  Chemicax  Compositio.\  of  Samples  of  Gas  Manufactured  at  the  Widnes  Gas  Works  by 

the  Dinsmore  Process. 

[All  quantities  are  expressed  in  volumes  per  100  volnmes.] 


Descriiition  of  Gas. 


Carbonic  acid  gas  (CO^)  . 


Heavy  hydrocarbons  . 
Carbonic  oxide  (CO)  , 

Marsh  gas  (CH.) 

Frtc  hydrogen 

Free  nitrogen 


Crudo  Dinsmore  Gas, 

made  Nov.  12, 1889. 

LitrhtiuK  Value 

by  "  G  "  Arpand.  after 

Pnrilicjition,  21-8 

Candles;  sp.  gr.  -424 

(dr3-air=  1). 


Purified  Dinsir.oro 

Gas,  taken  from 

Experinieotal  I{(,Idcr 

Nov.  II.  issll  (( 


Town  Gas,  made 

Nov.  11, 1889. 

Illumiuating  Power, 


niaie  the  i.revK.us  day).  18-00  Candles  (one-third 


Illuminating  Power, 

22-3  Candles;  sp.gr, 

•42.S. 


is  Dinsmore  gas); 
sp.  gr,  -420. 


Volumes  per  100 

Vols,  of  Gas. 

This  includes  (2-75) 

IlaS  after  purification. 

5-30 

7-78 
40-24 
40-00 

0-00 


99  98 


Carbon  density 

Heavy  hydrocarbons 

Hydrogen  density 

Heavy  hydrocarbons 

Volumes  of  oxygen  used  per  100  vols,  of  gas 

Volumes  of  carbonic  acid  gas  produced  per  100  vols,  of  gai . 


0-08 

1.30-6 
63-12 


Volumes  per  100 
Vols,  of  Gas. 
0-23 


6-76 

8-10 
40-31 
4.3-98 

o-.-iO 


Volumes  per  100 
Vols,  of  Gas. 
2-09 


4-37 

8-4; 

83-39 

61-16 

1-10 


100-00 

lOO-.M 

2-96 

3-7  (?) 

5-fO 

6-S 

130-5 

120-3 

68-+t 

5S'7 
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The  aiuminating  value  of  the  Dinsraore  gas  and  also  its  specific  gravity  is  given  in  the  following  table,  ^rawn  np  by 
Mr,  roster : — 

Table  giving  the  Specific  Gravity  and  IiLrjrrsAiijTG  YAiui:  of  Pi?»smoee  Gas. 

[The  candle  power  is  reduced  to  standard  temperatiure  and  preesure.] 


Date. 


1889. 

November  9 

„  9 

»        10 

„       10 

10 

.    .,     11 

11 

12 

12 


Specific  Gravity  of 
Gas  ;  Dry  Air 
talien  as  Unity. 


•4S1 
'436 
•■128 
•428 
•419 

•i21 


Illuminatin,!? 
Burner  used, 
"  G  "  Argand. 


Power  of  Gas  in 

Burner  used. 
No.  i  Flat-Flame. 


Consumption 

— 5  cb.  ft.  per 

Hour. 

21-00 

21-72 

21-00 

22 -iO 


22-30 
21-27 
21-00 
21-80 


Consumption 

— 5  cb.  ft.  per 

Hour. 


•20-70 


19-2'< 


Sperm  Candles. 

Burner  used. 

Standard 

"  London  "  Argand. 


Consumption 

—5  cb.  ft.  per 

Hour. 


As  regards  the  tar  obtained  by  the  Dinsmore  process  of 
carbonisation,  it  was  found  to  contain  10-3  per  cent,  of 
water  and  3-6  per  cent,  of  light  oils,  whilst  the  tar  as 
supplied  from  the  works,  where  gas  consisting  of  one-third 
Dinsmore  gas  was  furnished,  contains  4-1  percent,  water 
and  6-2  per  cent,  of  light  oils.  Mr.  Foster  states  that 
there  is  no  doubt  that  the  increased  illuminating  power  of 
the  gas  produced  in  this  process  is  in  a  great  measure  due 
to  the  rendering  of  some  of  the  more  volatile  portions  of  the 
tar  permanently  gaseous,  but  he  does  not  attribute  it  entirely 
to  this. 

A  discussion  ensued  in  which  the  Chairman,  Messrs. 
Thompson,  G.  E.  Davies,  Paruell,  Glover,  King,  Norman 
Tate,  McDonald,  Dr.  Naef,  and  Dr.  Kohn  took  part,  the 
meeting  closing  with  a  cordial  vote  of  thanks  to  Mr.  Carr. 


i¥landK£itri'  ^rction. 


Chairman;  Ivan  Levinstein. 

Yice-Chairmnn :  Edw.  Schunck. 

Committee : 


J.  Angell. 
G.  H.  Bailey. 
R.  F.  Carpenter, 
G.  E.  Davis. 
IL  Grimshaw. 
Harold  B.  Dixon, 


J.  Grossmann. 

P.  Hart. 

A.  Liebmann. 

Sir  H.  E.  Koscoe,  M.P. 

C.  Truby. 

D.  Watson. 


Hon,  Local  Secretary ; 
J.  Carter  Bell,  Bankfield.Tlie  Cliff,  Higher  BrougUtou,  Manchester. 


SESSION  1890. 

Jan.  7th  :— 

Dr.  J.  B.  Cohen.    "  Communications  from  the  Owens  College 
Laboratory." 

Mr.  J.  A.  Wilson.    "  The  Rates  of  Distillation  of  Acetic  Acid." 


Notices  of  Papers  and  Communications  for  the  Meetings  to  be 
sent  to  tho  Local  Secretary. 


Meeting  held  at  Victoria  Hotel,  Manchester,  on 
December,  1889. 


MR.   IVAN  LEVINSTEIN   IN  THE   CHAIR. 


\f  »»  viVZ-t^^WW  K  WW  H-W  v.  k< 


SECTIONAL  COMMITTEES  OF  CHAMBERS  OF 
COMMERCE. 

BY  IV.\N  LEVINSTEIN. 

In  opening  this  session,  it  is  not  my  intention  to  bring 
before  you,  as  has  been  done  sometimes  on  previous  occa- 
sions, a  statement  of  the  general  progress  or  special  applica- 
tions of  the  science  with  which  we  are  more  intimately 
connected.  We  now  possess  such  a  quantity  of  excellent 
scientific  and  technical  literature,  both  in  English  and  Ger- 
man, accessible  to  every  student  interested  in  these  subjects, 
in  which  all  new  facts  and  the  matters  bearing  upon  them 
are  carefully  reported  and  systematically  aiTanged,  that  it 
appeared  to  me  unnecessary  to  occupy  your  time  with  a 
retrospect  of  the  progress  achieved  in  chemistry  and 
technologj-  during  the  past  twelve  months.  I  thought  that 
the  short  time  at  my  disposal  might  be  more  usefully 
employed  in  briefly  referring  to  certain  questions,  which, 
although  outside  of  the  immediate  range  of  science,  have  yet 
an  important  bearing  on  the  development  of  industries  in 
which  we  are  all  more  or  less  engaged. 

Those  who  are  thoroughly  conversant  with  the  details 
relating  to  these  industries  in  both  England  and  Germany 
cannot  close  their  eyes  to  the  fact  that  the  progress  which  is 
at  present  being  made  by  our  great  rivals  is  greater  as 
regards  development  and  expansion  than  our  own.  Various 
reasons  have  been  assigned  for  this  fact ;  amongst  others 
the  superior  technical  education  of  our  Confiuental  compe- 
titors. No  doubt  this  question  of  technical  education  is 
one  of  great  importance,  but  thanks  to  the  efforts  and 
labours  of  some  of  our  most  eminent  educationalists,  this 
question  is  now  fully  appreciated  and  understood  by  the 
people  of  this  country.  A  considerable  number  of  new 
technical  schools  have  been  established,  and  the  movement 
is  still  going  on,  and  before  long  we  may  be  able  in  Man- 
chester to  boast  of  one  of  the  largest  and  probably  best 
equipped  technical  institutes  in  this  country  or  elsewhere. 
AVe  maj'  therefore  safely  leave  this  matter  in  the  able  hands 
of  those  who  have  hitherto  taken  such  a  prominent  part  in 
the  movement,  and  of  those  to  whom  the  management  of 
the  various  educational  institutions  has  been  confided. 

In  my  opinion,  however,  we  must  not  onli/  look  to  superior 
technical  education  as  a  means  of  developing  these  industries, 


Dec.  SI.  1889.]       THE  JOURNAX.  OF  THE  SOCIETY  OP  CHEMICAL  INDUSTRY. 


963 


but  wo  must  also  keep  in  view  the  necessity  of  makinp  the 
public  more  t!u>roii<;!il_v  aoqiuiiiited  with  their  jinportiuu-i', 
iiiid  thus  iiitcii.'st  the  nuMvaiitile  ohms  pouorally  in  the 
leuioval  of  any  imssihle  burden  or  disudvantngc  under 
wliieh  ihey  nuiv  lie  lahouriiij;. 

The  rate  oi  expansion  of  tin*  cheinieal  industries  is  a  true 
piujie  of  the  nito  of  propi'ss  and  development  of  many 
other  industries  ;  yet,  strange  to  say,  the  ehemieal  and  allied 
industiies,  and  the  value  to  the  ecunmunily  of  a  skilleil 
chemist,  are  eomparalively  less  th<iiif;ht  of  and  appreeiale<l 
ill  our  own  than  in  any  ollu-r  Kiwopean  manufacturing 
country.  No  doubt  our  merchants  and  tniders  have  been 
influenced  to  a  larfie  extent  in  the  appreciation  of  the 
importance  of  those  industries  by  the  value  of  our  export  in 
chemicals  and  similar  products  compared,  for  instance,  with 
the  value  in  cotton  poods ;  but  even  then  we  niifiht  have 
reasonably  prcsuineil  that  those  iialustries  oujiht  to  have  at 
least  received  their  proportionate  share  of  attention.  Such, 
however,  has  not  hitlu-rto  been  the  case.  Hut  I  po  further 
than  this,  and  am  of  o|>inionlhat  it  would  be  ipiite  fallacious 
to  estimate  the  importance  of  these  industries  by  the  exact 
Hinoiuil  of  wajjes  paitl  to  the  workpeople,  or  by  the  exact 
amount  of  the  value  of  their  exports.  In  estimating  their 
true  value  we  uuist  bear  in  mind  that  in  some  measure,  and 
often  very  nnxterially,  they  assist  or  even  brini;  about  the 
export  of  some  of  our  staple  productions.  It  is,  therefore, 
the  interest,  not  only  of  tliose  i-njxaixed  in  these  industries, 
but  of  all  classes  of  the  tradinj;  connnunity,  and,  not  least, 
of  those  enijiipcil  in  our  stajile  branches,  to  encourajje  their 
development  aiul  assist  in  riuioviiifj  such  disadvantages  as 
may  oi>emte  to  prevent  their  free  and  mitrammelled  growth 
ami  expansion.  The  export,  for  example,  of  our  bleached, 
dyed,  printed,  linished,  and  sized  goods  depends  in  no  small 
degree  on  the  good  quality  and  clieapness  of  chemicals  and 
dyes  and  similar  products. 

Only  ri'ceiitly  some  facts  came  unch'r  my  notice  which 
prove  how  matters  apparently  very  tri\ial  may  exercise  an 
inllueiice  on  the  export  of  our  cotton  goods.  Some  two  or 
three  years  ago  a  certain  red  colouring  matter  was  intro- 
duced amongst  the  Turkey-red  an<l  oilier  dyers  in  liancasliiic 
and  Scotland,  not  as  a  substitute  for  Turkey-red,  but  as  a 
new  colour,  possessing  the  advantage  of  being,  if  not  so  fast, 
at  any.nite  more  brilliant  and  far  more  easily  applicable 
to  the  colouring  of  cotton  fibre.  For  a  time  a  very  good 
trade  was  done  with  India  in  the  yarns  coloured  with  this 
dye.  This  trade  has  now  almost  entirely  ceased,  for  the 
reason  that  an  enterprising  firm  sent  one  of  its  representa- 
tives to  India,  introduced  this  colouring  matter  over  there, 
and  showed  the  nati\e  dyers  its  ready  a])plicability  to  cotton. 
A  loss  has  thus  been  inflicted  not  oidy  on  some  of  our 
dyers,  but  also  on  certain  manufacturers  of  these  special 
yarns. 

Again,  let  America  only  abolish  the  duties  on  chemicals, 
drugs,  and  dyes,  and  I  have  no  doubt  that  she  will  at  once 
become  a  formidable  competitor  in  at  least  some  classes  of 
cotton  goods,  not  only  in  certain  foreign  Iiuirkets,  but 
probably  e\"cn  in  our  own  home  market. 

It  camiot  therefore  be  too  often  re]>eated,  that  in 
estimating  the  true  value  and  importance  of  these  industries, 
the  intlueiice  which  they  exercise  on  the  development  and 
success  of  other  industries  must  be  taken  into  account.  It 
waa  with  the  object  of  securing  a  better  appreciation  aiul 
representation  of  the  needs  and  reciuirements  of  the 
chemical  and  allied  industries,  that  at  the  veiy  com- 
mencement of  the  present  year  1  reconimciuhil,  in  an 
article  in  the  Xew  Year's  issue  of  the  Chemical  Trailes 
Journal,  the  establishment  in  our  Chambers  of  Commerce 
of  sectional  committees  to  be  .selected  from  experts 
jMJSse.ssing  a  special  knowledge  of  the  various  industries  and 
tnules  cajried  on  in  the  neighbourhoofi,  to  whom  all 
(piestions  of  ]iublic  interest  comiected  with  those  special 
industries  should  be  referred  for  consideration  ;  that 
these  committees  ^hould  then  hand  in  to  the  Hoard  nf 
Directors  a  report  upon  any  cpiestion  thus  submitted, 
together  with  their  reconmiendations,  such  reports  to  be 
published  in  the  .Journal  of  the  (  hainber  and  elsewhere,  if 
deemed  of  sullicieiit  interest  and  importance. 

(Jn  the  18th  of  January  a  well  attended  meeting  of 
gentlemen  interested  iu  the  Chemical  aud  allied  industries 


was  held  nt  the  A'ictoria  Hotel  in  this  city,  to  consider  the 
desirability  of  attaching  to  the  ilanchester  Chamber 
of  Conmicrce  a  .scctiomil  conuuittee  representing  those 
industries.  At  this  meeting  the  following  resolution  was 
passed  unanimously  : — 

"  That  it  is  desirable  that  a  committee  he  attached  to  the 
Manchester  Chamber  of  Connneree,  charged  with  the  duty 
of  representing  the  interests  of  the  Chemical  and  allied 
industries,  such  section  to  be  subject  to  the  supervision  of 
the  Hoard  of  the  Chamber  " 

A  Menmrial  was  drawn  up  and  adopted  by  this  meeting, 
and  a  deputation  appointed  to  wait  on  the  Hoard  of  Directors 
to  express  the  views  of  the  meeting.  This  deputation, 
representing  the  industries  comiected  with  Dyeing,  Printing, 
Hleaching,  Paper-Making,  India-Kubber,  ('hemical  Kngi- 
neering.  Chemicals,  Coal-Tar  Products,  Colours,  Dves, 
Pharinaceulical  Preparations,  Drugs,  Oils,  and  other  allied 
industries,  was  received  by  the  Hoard  on  Januarv  'JHth  this 
year,  and,  afti'r  a  lengthy  discussion,  the  late  President, 
Mr.  (iadduni,  assured  them  that  llie  Hoard  of  Directors 
would  do  everything  in  order  to  further  their  object.-  (Jn 
this  assurance,  a  committee,  reiirescnting  the  Cheinieal  and 
allied  industries,  was  elected  and  at  once  set  to  work.  A 
nundier  of  meetings  was  held  to  draw  up  objections  to  the 
Hevi.sed  Clas.sitication  and  Hcvised  Scheilules  of  ]!ailway 
]!ates  and  Charges,  and  also  a  classitication  was  suggested 
of  chemical  and  similar  goods  based  on  rational  commercial 
and  scientilic  principli's,  and  tlie  objections  and  suggestions 
were  lodgi'd  by  the  Chamber  in  due  time  with  the  Hoard  of 
Trade.  Cnfortunately,  however,  it  was  found  at  the  time 
th;it  the  ;-ules  of  the  Chamber  did  not  provide  for  the 
establishment  of  such  local  sectional  committees. 

This  difficulty  was  eventually  overcome  by  the  resolution 
passed  on  the  4th  November  at  a  special  general  meeting 
of  the  Chamber,  and  which  resolution  has  been  confirmed 
on  November  27th,  by  which  the  establishment  of  such  local 
sectional  committees  was  sanctioned. 

Now  this  result,  which  I  believe  will  be  of  the  greatest 
benefit,  not  only  to  the  industries  located  in  this  neighbour- 
hood, but  to  those  all  over  the  country,  is  ]irimarily  due  to 
the  efforts  of  the  Maiiehester  Section  of  the  Society  of 
Chemical  Industry,  and  I  would  suggest  that  all"  the 
sections  of  our  influential  and  representative  Society  should 
endeavour  to  get  chemical  sections  established  in  connexion 
with  their  Chambers  of  Commerce,  where  such  do  not 
already  exist. 

It  is  a  matter  of  satisfaction  to  me  to  announce  that  under 
the  new  niles  a  strong  committee  representing  the  Chemical 
and  other  allieil  branches  of  manufacture  and  trade  in  this 
neighbourhood  has  been  formed,  and  ap]irovcd  of  by  the 
Hoard  of  the  Manchester  Chamber  of  Cbriimeree.  It  will 
be  in  the  power  of  this  committee  to  render  considerable 
assistance  in  the  development  of  the  Chemical  and  allied 
industries  in  the  district,  and  in  making  Manchester  not  only 
the  most  imjiortant  centre  in  England,  but  in  the  whole 
world.  That  such  an  achievement  is  within  the  bounds  of 
possibility,  and  even  of  jirobability,  must  be  obvious  if  we 
consider,  firstly,  that  Manchester,  or  Greater  Manchester,  is 
already  the  largest  consumer  of  chemicals,  drugs,  and  dyes 
of  any  city  in  the  world;  .secondly,  that  the  principal 
materials  are  close  at  its  door;  thirdly,  that  its  already 
favourable  geographical  position  will  be  still  further  enhanced 
by  the  Ship  Canal. 

There  will  be  a  great  deal  of  work  awaiting  this  committee, 
and  the  question  whether  our  patent  laws  in  their  present 
form  are  best  calculated  to  assist  the  develoiuncnt  of  oui 
industries  may  probably  form  an  ini])ortant  subject  for  itj 
consideration.  This  question  ought  to  be  regarded  as  a 
purely  economic  one,  and  as  lying  entirely  outside  of  party 
politics,  because  the  principle  of  granting  patents  is  and  has 
been  recognised  by  all  parti<'s,  fair  traders  as  well  as  free 
traders  ;  and  however  obnoxious  it  may  be  to  numj-  people, 
no  better  means  have  yet  been  devised  of  rewarding  inventors 
and  stiniulatingthe  inventive  faculties  of  the  people  generally, 
than  by  granting  such  monopolies.  Hut,  as  desirable  as  it 
is  to  reward  the  inventor  for  that  which  he  has  really 
invented,  and  which  has  been  ascertained  by  exiieriment  to 
be  a  liniKt  fide  invention,  by  gTanting  to  him,  for  want  of 
something  better,  a  monopoly  of  pro<luctioii  and  sale  for  a 
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uiiniluT  of  juarc,  there  ouf^ht  to  lie  sufficient  safeguards 
and  restrictions  for  preventinf;  the  ahuse  of  the  privilege, 
otherwise  the  very  object  for  which  patents  were  really 
established  in  this  country  would  be  defeated,  viz.,  that  of 
benefiting  industry.  That  this  was  the  principal  object  of 
the  founders  of  these  laws  is  evident  from  tlie  original  Act 
of  1653,  wherein  it  is  stated  that  such  privileges  or  letters 
patent  are  only  granted  provided  "  that  the)'  be  not  contrary 
to  the  law  nor  mischievous  to  the  State  by  raising  prices 
of  commodities  at  home  or  hurt  of  trade  or  generally 
inconvenient."  These  laws  have  been  extended,  altered, 
and  amended  from  time  to  time,  and  must  necessarily  be 
fmther  amended  in  the  future  in  such  a  manner  as  to  adapt 
and  tit  themselves  to  the  progress  of  discover)'  and  of  science, 
and  its  application  to  the  arts,  trades,  and  manufactures. 
Experience  has  been  gained  in  the  practice  of  these  laws  in 
our  law  courts  for  more  than  200  years,  and  the  wants  and 
requirements,  both  of  inventors  and  of  those  who  are 
engaged  in  trade,  have  been  argued  and  considered,  with  the 
result  that  a  large  number  of  precedents  have  been  established, 
•which  have  also  no  doubt  been  effectual  in  some  instances 
in  providing  certain  restrictions  for  preventing  the  abuse 
of  privilege  and  protecting  the  interests  of  inventors. 

Unfortunately,  however,  all  this  experience  has  been 
gained  almost  exclusively  in  connexion  with  mechanical 
cases,  and  comparatively  only  very  few  chemical  cases 
have  been  established :  moreover,  in  the  establishment  of 
these  the  law  and  the  precendents  have  frequently  to  be 
strained  in  order  that  conclusions  might  be  drawn  from  the 
latter,  and  that  the  law  might  be  adjusted  to  chemical 
cases.  These  ditfieulties  are  daily  increasing,  in  conse- 
quence of  the  rapid  progress  made  in  the  domain  of 
chemical  science,  and  the  equally  rapid  application  of 
the  new  discoveries  to  the  arts,  trades,  and  manufactures. 
I'or  example,  such  expressions  as  isomerism,  homologues, 
or  even  as  chemically  analogous  bodies,  chemical  ecpiiva- 
lents,  and  chemical  combinations  were  absolutely  unknown 
quantities  to  the  founders  of  our  patent  laws,  and  are 
probablj'  yet  so  to  most  of  our  legislators  and  eminent 
judges.  Small  as  these  matters  may  appear  to  outsiders  it 
is  in  the  legal  interpretation  and  application  of  the  meaning 
of  such  words  and  similar  expressions  that  the  greatest 
confusion  and  bewilderment  must  necessarily  prevail  iu 
the  minds  of  those  who  have  to  decide  such  eases,  when 
searching  for  precedents  indecisions  given  in  mechanical' 
cases,  where  clever  counsel  and  shrewd  professional  experts 
can  add  confusion  to  confusion,  and  thus  prevent  justice 
lieing  done  to  either  inventors  or  allegeil  infringers,  as  the 
case  may  be.  There  are  nioreo\er  many  otiier  points  in 
our  present  patent  laws  and  in  their  applicability  to 
chemical  inventions  which  will  deser\'e  careful  attention  ; 
for  instance,  the  examination  of  ]iatent  specifications  before 
granting  provisional  jirotection,  the  opposition  to  the  final 
granting  of  patents,  the  extent  to  which  amendments  are 
]ierinissible  in  chemical  patents,  &c.,  after  the  final  speci- 
fication has  been  granted.  The  new  connnittee  may  do, 
therefore,  most  valuable  work  in  endeavouring  to  suggest 
amendments  whlcli  shall  make  our  patent  laws  pro[)er]y 
ap[iliealile  to  the  wants  of  modern  chemistry  and  prevent 
the  abuse  of  privilege,  so  that  eijual  justice  ma)'  be  meted 
out  alike  to  true  and  bondjide  inventoi's  and  to  the  industries 
at  large.  I  freely  state  my  opinion  that  the  patent  laws,  in 
their  present  form,  are  not  by  any  means  in  harmony  with 
the  spirit  of  the  original  Act  or  statute,  which  is  fair  and 
just  to  all,  and  are  not  only  hurtful  and  inimical  to  the 
development  of  the  chemical  industries  in  this  country, 
but  also  to  native  inventive  talent  engaged  iu  chcmieal 
research.  It  is,  howe\cr,  not  the  object  of  this  brief  address 
to  go  into  minute  details,  but  1  shall  have  pleasure  in 
furnishing  the  new  se-itioual  committee  of  the  Manchester 
Chamber  of  Commerce  with  material  and  facts  in  support 
of  my  assertion. 

(Jtlier  questions  will  also  no  doubt  deserve  the  careful 
attention  of  the  new  committi-e,  such,  for  example,  as  the 
correct  classificaticm  of  chemical  products,  based  on  some 
ratio'ial  principle,  iu  lieu  of  the  present  haphazard  and  iu 
many  respects  absurd  S)steni  adoi>ted  by  raihva)'  compiuiies  : 
the  cpicstion  of  ]>ackagcs,  distribution  and  sampling  of 
goods,  miiform  methods  of  analysis  of  commercial  proilucts. 


abolition  of  duty  on  pure  alcohol  and  pure  wood-nap'itha 
used  for  manufacturing  purposes,  fire  insurances,  com- 
parative tables  of  inflammable  and  combustible  substances, 
publication  of  consular  and  other  reports  concerning  these 
industries,  &c. 

In  addition  to  these  more  or  less  purely  commercial 
chemical  questions,  special  attention  ought  also  to  be  paid, 
amongst  other  things,  to  the  dyeing  of  fancy  coloured  yarns. 
This  trade,  which  formerly  was  chiefly  carried  on  in  Scotland, 
has  been  transferred,  within  the  last  few  years,  to  a  large 
extent  to  JIanchester,  and  promises  to  become  an  important 
feature  of  our  local  trade,  principally  in  fancy  yarns  exported 
to  India.  In  view  of  the  fact  that  this  committee  includes 
some  of  our  leading  dyers,  it  may  safcl)'  be  assumed  that 
certain  rules  will  be  proposed  to  the  Board  to  guide  the 
trade  in  determining  such  points  as  shrinkage  of  yarns  in 
dyeing,  counts  and  weights  made  up  by  dyers,  weights  of 
bundles  of  dyed  yarns,  average  length  per  hank  of  coloured 
yarn,  &c. 

The  Society  of  Chemical  Industry  and  its  various  sectionsr 
by  co-operating  with  the  .sections  of  our  Chambers  of 
Commerce  representing  the  Chemical  and  allied  trades,  will 
be  in  a  position  materially  to  aid  and  assist  the  latter  ia 
their  arduous  and  important  labours,  and  whilst  our  Society 
will  continue  its  excellent  work  in  disseminating  technical 
knowledge  and  information  amongst  its  members,  the 
sectional  committees  of  the  Chamber  of  Commerce  will 
look  after  their  commercial  interests,  and  endeavour  to 
protect  the  legitimate  rights  of  all  traders. 

1  sincerely  hope  that  the  step  in  advance  thus  taken  by 
the  Board  of  the  Manchester  Chamber  of  Ccuiimerce  will 
lend  a  new  impetus  to  the  development  and  expansion 
of  industries  iu  which  Great  Britain,  as  long  as  it  adheres  to 
the  principle  of  free  trade  and  supported  by  her  natural 
resources,  must  and  will  take  the  lead  of  every  nation  on 
the  globe, 

Dlscussiox. 

0r.  ScuuN'cK  pointed  out  that  the  great  difference  between 
English  and  Continental  systems  was  well  exemplified  in 
France,  where  novelties  were  not  left  to  individuals  to 
investigate,  but  were  at  once  taken  in  hand  by  the  Chambers 
of  Commerce.  He  had  iu  his  library  a  little  work  on  Chinese 
green,  which  was  published  by  the  direction  and  at  the  expense 
of  the  Chamber  of  Commerce  of  Lyons.  Treatises  such  as 
this  were  of  great  value.  He  hoped  that  the  sectional 
committees  refered  to  b)'  the  Chairnum  wouM  in  a  similar 
manner  be  able  to  order  reports  on  such  new  products  as 
might  from  time  to  time  be  met  with. 

Mr.  Gkorgk  E.  Davis  said,  us  one  who  had  taken  some 
part  iu  the  formation  of  sections  of  the  t'licuiical  and  allied 
industries  in  the  Manchester  Chamber  of  C'ommerce,  he  was 
surprised  to  find  how  very  few  chemical  people  there  were 
on  the  list  of  members.  When  they  looked  for  supporters  in 
order  to  bring  the  nmtter  before  the  Board  in  such  a  way  as  to 
ensure  their  proposals  being  entertained,  they  had  to  enlist 
the  services  of  outsiders  in  order  to  secure  a  hearing.  If 
any  good  was  to  be  done  the  chemical  manufacturers  of  the 
district  must  understand  that  they  wer<^  imi)ortant  factors  in 
the  nuitter,  and  that  not  only  their  supjiort  but  also  their 
attendance  at  meetings  would  be  required.  With  regard 
to  the  jiatent  laws,  it  -was  only  such  committees  as  it  Was 
proposed  should  be  formed  b)'  the  Chamber  of  Commerce 
that  could  tackle  this  question.  This  was  borne  out  by  the 
fact  that  the  patent  laws  committee  of  the  Society  of 
Chemical  Industry  actually  had  a  clause  before  them 
impressing  the  (iovernment  of  the  day  with  the  necessity  of 
fixing  a  time  within  which  a  patent  must  be  worked  when 
taken  out  by  foreigners  abroad,  but  there  were  such 
conflicting  interests  at  stake  that  this  clause  was  struck 
out  altogether.  Thus  they  need  not  hope  for  any  amendment 
until  the  question  became  purely  a  commercial  one. 

Mr.  H.  GiuMSHAW  thought  that  before  chemical  manu- 
facturers in  the  district  could  expect  any  advantiige  to 
result  from  these  sectional  committees  of  the  Manchester 
Chamber  oi  Commerce,  they  would  reipiire  to  become 
members  of  the  Chamber.  The  reason  chemical  numufac- 
turers  had   not   hitherto    associated    themselves   i\ith    thu 
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CIinnibiT  wiKs  .simply  timt  it  did  not  u])iK'ar  to  he  of  any 
sorvice  to  tlu-  clioinical  traiU'.^.  Tlio  C'iiaiidiors  did  not  offiT 
any  I'liooum^oiiu'iit  to  any  trade  to  associate  itself  witli  it 
exeopt  the  eollim  trade,  wliii-li  of  eouise  was  fully  represented, 
owin^'  to  tliefael  that  Maneluvjter  was  the  {.Teat  centre  of  tliat 
]>artieular  inihistry.  Seeing  that  in  that  ilislriet  there  were 
]uMliaps  a  ;;rcatcr  variety  of  indnstries  than  in  any  other, 
exchidin^  perhaps  the  Metropolis,  he  thonf;ht  the  Man- 
chester ('handier  shonlil  have  a  frreater  nundier  of  these 
sectional  eoniniittees  than  any  olhert  'handier  in  the  kinj;doni. 
I'erliaps  till'  point  of  ilitferenee  alluded  to  by  Dr.  Sehunek 
between  the  work  d<ine  by  the  Chandlers  of  Couiineree  in 
this  countjy  and  those  abroad  arose  front  this  vi-ry  fact, 
namely,  that  we  had  not  these  sections  of  specially  iiualilied 
men  to  make  exhaustive  rc|iorts  on  special  branches  of 
inilnstry.  With  re^rard  to  the  subjects  to  be  taken  up  by 
this  new  sectional  e<iinmittiv  <if  the  chemical  trades,  the 
Patent  Laws  as  affectin;:  chemical  industries  in  particular 
ileserved  the  first  eonsideralion,  inasnnicli  that  at  the  present 
time  they  wire  in  a  very  chaotic  state  in  several  impor- 
tant points.  In  many  respects  they  actually  favoured  the 
foreigner  at  the  ex|iense  of  the  Knglislinian,  in  so  far  that 
they  f.'ave  him  a  monopoly  in  this  country  without  in  any 
way  binding'  him  to  work  his  patent  here,  and  in  this  respect 
H  radical  ehan^xc  was  reijnired.  The  next  most  important 
matter  for  consideration  would  be  the  railway  rates  and 
charges  on  chemical  products,  as  it  was  ipiite  impossible  for 
any  one  excejit  tlaise  enjiaijed  in  the  trade  to  develop  a 
proper  classiticatitm  of  chemical  goods. 

The  view  generally  taken  b^  outsiders  as  to  the  iinport- 
uiiceand  magnitude  of  the  eheniical  trade  was  not  altogether 
a  fair  representation  of  the  immense  amount  of  chemicals 
wliich  were  used  iu  this  country  and  exported  in  the 
various  forms  of  dyes  on  cotton  goods  and  yarns ;  the 
pigments  in  |iaper,  the  chemicals  intrcxluced  into  india- 
rubber  goods :  the  ingredients  of  the  size  and  finish  on 
cotton,  woollen,  an<l  silk  goods,  &c.  All  these  chemical 
]irodiu-ts  wei'e  omitterl  in  the  statistical  summing  uji  of 
the  chemical  products  produced  in  and  ^exported  from  this 
country. 

The  establishment  of  these  sections  of  Chambers  of 
('(uunierec  woidd  vitally  affect  the  trade  of  this  country 
in  the  future  foi-  good.  They  were  periodically  alarmed  by 
u  contemplation  of  the  returns  showing  the  increase  made 
by  foreign  countries  in  the  chemical  and  other  trades,  and 
it  would  be  the  work  of  pioper  Chambers  of  Commerce 
through  their  sections  to  .justify  or  to  minimise  these  fears. 
Kor  his  own  ]iart  he  thought  that  when  they  had  done  all 
they  possibly  coulil,  they  should  not  have  the  same  leading 
position  that  they  had  enjoyed  in  the  past,  they  should  not 
lead  to  the  same  extent,  an<l  they  could  not  expect  to  retain 
such  a  pronounced  a(h  antage  for  ever ;  but  by  using  thcii' 
facilities  to  the  utmost  and  by  seeing  that  they  were  at  all 
events  as  fair  to  themselves  as  to  outsiders,  they  .should  still 
keep  in  the  front  rank  in  the  commercial  battlefield. 

lie  hoped  that  the  mendiers  of  the  Society  of  Chemical 
Industry  would  do  all  they  possibly  could  to  support  the 
Chandler  of  Commerce  by  beciuning  members  and  by 
making  their  presence  felt  when  those  matters  affecting  the 
trade  were  brought  fonvard  for  discussion. 

Dr.  CiRo.ssMAN  said,  as  the  Chairman  had  imintcd  out  in 
his  address,  it  seemerl  a  sti-ange  tiling  that  so  niiinv  knvsuits 
which  involved  technical  questions  should  be  decided  by 
judges  and  argued  by  counsel  who  knew  nothing  of 
chcniistrj-.  At  the  same  time  they  need  not  expect  any 
reform  in  these  niattei-s  so  long  as  the  legal  clement  was 
so  strong  in  Parliament.  It  seemed  to  him  that  those 
sectional  committees  might  settle  most  of  these  disputes  at 
much  less  ex|iense. 

Mr.  Kl.iJAll  Hki.m,  ■Secreliiry  of  the  Manchester  Cliainber 
of  Commerce,  said  the  idea  of  forming  sectional  committees 
had  long  been  entertained  bj'  many  members  of  the  Hoard, 
and  the  desire  hail  grown.  It  had  been  felt  that  the 
Chamber  with  all  its  traditional  intlnence  and  experience — 
and  it  had  had  a  great  deal  of  experience — should  be  more 
widely  useful  considering  the  enormous  ex]iansion  and 
multiplied  \ariety  and  complexity  of  industries  in  the  great 
district  uf  which  Manchester   was  the  centre.     They  kn»w 


how  great  Lad  been  the  difficulties  which  had  to  be  sur- 
mounted before  the  arrangements  which  had  been  made 
could  lie  carried  out,  and  it  now  n'ste<l  with  the  mendiers  of 
the  \ariiius  iiidustrii's  to  assist  the  Hoard  by  joining  the 
Chandler  and  giving  it  the  advantage  of  their  exiierieni^c. 

He  gleaned  from  what  had  been  said  that  one  of  the 
nn)st  pressing  ipu'stious  affecting  their  own  department 
was  that  of  the  ivform  of  the  patent  laws,  ami  he  thought 
he  might  venture  to  say  that  if  some  delinite  line  of  policy 
was  suggested  by  the  committee  it  would  receive  the  hearty 
support  of  the  lioaiil.  They  had  a  good  case,  and  it  had 
been  made  more  forcible  by  what  ha<l  bi'en  said  that  night. 
Due  other  subject  which  had  been  ivferred  to  was  the 
frequent  lawsuits  and  the  expenses  of  litigation.  The 
Chandler  had  tribunals  which  had  already  at  little  cost 
decided  trade  disputes,  some  of  which  had  been  referred 
to  them  by  the  law  ecairts ;  and  when  their  sectional 
committee  started  work  the  tribunal  could  be  strengthened 
by  the  addition  of  competent  mendiers  esjicciallv  conversant 
with  each  branch  of  trade,  to  whiiin  these  special  cpiestions 
might  be  referred.  Certain  bye-laws  would  have  to  be 
framed  for  the  regulation  of  the  sectional  eominitlees  and 
the  organisation  comniittir  of  the  Hoard  are  meeting  this 
week  for  this  very  purpose.  They  wiinld,  therefore,  see 
that  no  time  was  being  hist  in  meeting  their  wishes. 

The  CnAii!MAX,  in  re|ily  to  Dr.  Schunck,  stated  that  the 
organisation  of  the  Chambers  of  Commerce  on  the  Continent 
was  wry  different  to  that  of  our  own  ( 'handlers,  and  it  wa.s 
the  knowleilge  of  this  fact  which  led  him  to  suggest  the 
formation  of  secti<inal  committees  in  our  own  I'handiers, 
which  w<inld  be  able  to  deal  with  questions  appertaining  to 
special  trades  others  than  cotton,  such  as  chemical  and  similar 
proibicts,  metals,  food-stuffs,  &c.  He  had  endeavoineil  to 
point  out  that  the  chemical  industries  could  not  be  judged 
solely  by  a  standard  of  pounds,  shillings,  and  jience,  but  by 
the  inllucnee  which  they  exercised  in  tlie  development  of 
other  tra<les,  and  he  ventured  to  rely  on  the  hearty  co- 
o]ieration  of  the  members  of  the  Manchester  Section  of  the 
.Society  of  Chemical  Industry  with  the  new  section  of  their 
Chamber  of  Commerce. 


^fluradtlf  ^rrtioiu 


Chairman :  T.  W.  Stuart. 
Vice-Chairman  :  V,  P.  Bedsoti. 


Committee : 


Alfred  AUliuson. 
G.  T.  France. 
G.  Gathcral. 
John  Glover. 
T.  VC.  Lovibond. 
John  Pattinson. 


II.  R.  Procter. 

B.  S.  Proctor. 
\V.  Vf.  Proctor. 
\V.  L.  Rennoldson. 

C.  H.  Uidsdalc. 
J.  E.  Stead. 


Jlon.  Local  Secretary  and  Treasurer : 
Dr.  J.  T.  Dunn,  The  School,  Gateshead. 


Notices  of  l';ipcrs  and  Communications  for  the  JIcclinRS  to  bo 
sent  to  the  Local  Sccrot4iry. 


■'r\y\r\^.'\jsy\J\^\i\r\J 


Meelitig  held  in  the  Collri/e  (if  Science,  Thiirsilnij, 
December  olh,  1883. 


MR.    T.    W.    STUART    I.N    THK    CHAIR. 


0\  Tllh;  DI'.TKUMINATIOX  OF  MINUTE  (^I'AXTI- 
TIKS  t)I'  .VLCMINICM  IN  IKON  AND  STKEL. 

BY    JOHN    E.    .STKAD,    IM.C. 

SixcK  the  discovery  that  aluminium  or  ferro-aluminiuni 
when  adde<l  to  nudten  steel  and  iron  greatly  iniproves  their 
flowing  iinqiertii's,  producing  castings  practically  free  from 
honeycombs,   the  iron  and    steel   anal\st  has   been    called 
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upon  to  make  aocurate  ileteriuiuations  of  aUiiuiiiium  when 
present  in  siicli  minute  pioportion  as  0"01  pur  cent.,  or  one 
part  in  10,000  of  iron  or  steel. 

We  hear  frequently  that  aluminium  steels  have  been 
searched  for  aluminium  by  analysts  in  this  and  other 
countries,  and  that  they  have  failed  to  tind  any  present. 
Some  metallurgists  have  in  consequence  been  led  to  believe 
that  none  is  really  present,  and  that  aluminium  in  some 
mysterious  way  beneiits  the  steel,  and  as  soon  as  it  has 
done  its  work  straightway  passes  out  of  it  into  the  slag. 

In  exceptional  cases  it  is  probable  that  steel  to  which 
aluminium  has  been  added  may  not  contain  it  in  the 
tiuishcd  ingot,  but  in  every  case  when  such  steel  has  been 
examined  in  our  laboratory  we  have  detected  it,  and  the 
quantity  has  been  determined.  I  am  therefore  very  much 
afraid  that  in  many  eases  where  it  has  not  been  found  it  was 
really  present,  and  the  fault  was  not  so  nuich  that  of  the 
analyst  as  of  the  methods  given  in  his  text-books  which  he 
followed,  and  which,  although  well  adapted  for  removing 
practically  all  the  aluminium  or  alumina  from  compounds 
of  iron  and  aluminium,  yet  fail  to  remove  the  last  traces. 
It  is  these  last  traces  which  we  have  now  to  deal  with,  and 
onr  methods  of  analysis  must  be  so  modified  that  we 
can  be  perfectly  certain  we  obtaiu  any  trace  of  aluminium 
present. 

The  only  book  to  my  knowleilge  giving  any  detailed 
reliable  method  for  the  determination  of  aluminium  in  iron 
and  steel  is  that  of  Jlr.  Andrew  A.  Blair,  entitled  "  The 
Chemical  Analysis  of  Iron,"  but  although  the  method  is  a 
coiTect  one,  as  I  have  proved  by  making  a  trial  with  it,  it 
is  so  tedious  and  prolonged  (taking  three  days  to  make  the 
determination)  that  I  believe  it  will  never  be  generally  used 
in  the  works  laboratory  of  the  iron  and  steel  maker. 

The  method  I  use  in  the  laboratory  of  llessrs.  Pattinson 
and  Stead,  Middlesbro',  is  very  much  shorter  than  that  of 
Mr.  Blair,  and  gives  very  con-ect  results  if  followed  out 
exactly  on  the  lines  of  the  description  which  follows  ; — 

Ee-agents,  &c.,  required — 
(1.)  Pure  hydrochloric  acid. 
(2.)  Ammonia. 

(3.)  Pure  sodium  hyposulphite  (sat.  sol.) 
(4.)  Sodium  or  ammonium  phosphate  (sat.  sol.) 
(5.)  Sodium    hydrate,   free  from   alumina   and  silica. 

That  prepared  from  sodium  is  best. 
(G.)   Washed  filter-paper  of  C.  Schleicher  and  Schiill, 

47V  in.  and  5  in,  ^ 

Method  of  aualysls : — ^ Weigh  off  11  or  22  grms.  of  the 
iron  or  steel  to  be  examined ;  the  smaller  quantity  is 
preferable  unless  less  than  0-01  jier  cent,  of  aluminium  is 
expected. 

Dissolve  the  11  grms.  in  44  cc.  strong  hydrochloric  acid 
or  the  22  grms.  in  88  cc.  on  the  sand  bath  in  a  600  cc. 
beaker.  When  dissolve<l  e\'aporate  to  dryness  and  re-dissolve 
residue  in  HCl  and  hot  water  :  filter  off  from  silica,  collecting 
the  filtrate  in  a  500  cc.  beaker,  and  wash  the  silica  clean. 
Let  the  total  bulk  of  the  filtrate  and  washings  not  exceed 
200  cc. 

To  separate  the  alumina  from  the  main  bulk  of  the  iron, 
add  3  cc.  of  the  phosphate  solution,  then  dilute  ammonia  till 
the  free  acid  is  neutralised — this  point  is  readily  known  by  a 
small  ipuxntity  of  phosphate  of  iron  and  alumina  remaining 
insoluble  after  repeatedly  shaking  the  solution.  Add  HCl 
drop  by  drop  till  the  solution  is  clear,  and  then  set  the 
beaker  on  the  bath  to  boil.  As  soon  as  the  boiling  com- 
mences add  a  large  excess  of  the  sodium  hyposulphite  I 
olution  (50  cc.  is  sufficient),  and  continue  boiling  till  the 
solution  does  not  give  off  SOj.  If  there  is  doubt  whether  or 
not  there  is  excess  of  hyposulphite,  add  a  few  more  cc,  and 
if  this  does  not  give  a  precipitate  of  sulphur,  surticient 
hyposulphite  has  been  added. 

The  smell  of  sulphur  must  not  be  mistaken  for  SO.,,  as 
the  former  is  alwajs  present.  One  hour's  boiling  will 
eliminate  all  the  SO^.  The  precipitate  nnist  now  be 
collected  on  a  5  in.  washed  filter-paper,  and  be  well  washed 
with  boiling  water  to  free  it  from  all  soluble  non  and  other 
salts. 


Dissolve  all  soluble  matters  out  of  the  precipitate  by 
pouring  over  it  5  cc.  HCl,  and  5  cc.  boiling  water,  allowing 
the  solution  to  collect  in  the  beaker  in  which  the  alumina 
was  originally  precipitated.  Wash  out  of  the  filter  all 
soluble  matters  with  a  small  nozzle  on  the  wash-bottle.  The 
matter  left  on  the  filter  will  be  all  sulphur,  and  ma_v  be 
thrown  away. 

The  solution  must  now  be  transferred  to  a  platinum  dish, 
and  evaporated  to  dryness  over  a  beaker  of  boiling  water. 
When  dry,  add  2  grms.  of  pure  sodium  hydrate,  placing  it 
on  the  bottom  of  the  dish,  and  then  add  about  1  cc.  of 
boiling  water  to  partially  dissolve  the  hydrate.  Place  the 
dish  over  the  flame  of  a  Fletcher's  rose  burner  till  the  mass  is 
in  a  state  of  tranquil  fusion.  Allow  to  cool,  and  add  50  cc. 
boiliug  water,  and  place  the  dish  and  contents  over  a  Bunsen 
burner,  and  boil  for  five  minutes. 

Jlore  water  must  be  added  so  that  the  total  bulk  measures 
exactly  110  cc.  Filter  off  the  insoluble  oxides  through  a 
4^  in.  washed  dry  filter-paper.  The  first  portions  which 
pass  through  will  be  unclear,  and  must  therefore  be 
refiltered. 

When  100  cc.  (=10  grms.  of  steel)  have  passed  through, 
measure  that  quantity  off  exactly,  and  reject  the  insoluble 
matter  and  the  remainder  3f  the  solution. 

Neutralise  the  XaHO  with  HCl  till  the  solution  reddens 
blue  litmus  paper,  and  add  3  cc.  sodium  phosphate,  and 
then  hyposulphite  of  soda  in  large  excess. 

Boil  till  all  SOj  has  been  expelled,  and  add  2  cc.  ammonium 
acetate,  boil  for  two  minutes  longer,  and  filter  through  a 
4j  in.  washed  filter.  Wash  well  with  boiling  water  till  the 
washings  are  free  from  chlorides,  burn  off  wet  or  dry  and 
weigh. 

The  precipitate  I  have  found  consists  of  AIPO4,  and 
therefore  contains  22 -SB  per  cent,  of  aluminium. 

This  process,  it  will  be  seen,  consists  of  a  combination  of 
several  already  well  known  methods,  with  this  very  important 
difference  that  excess  of  phosphoric  acid  is  added  to  the 
iron  solution  to  produce  a  compound  more  insoluble  than 
free  alumina.  If  ijo  phosphate  is  present,  it  is  onl}'  after 
boiling  for  several  hours  that  the  last  traces  of  AljOj  are 
precipitated.  The  AUt-);i  as  phosphate  may  also  be  separated 
from  a  neutral  or  acid  feri'ons  solution  by  boiling  with 
aunnonium  acetate,  but  a  much  larger  amount  of  iron  is 
precipitated  than  when  hyposulphite  is  used. 

The  following  results  will  show  the  effect  of  adiling  a 
phosphate,  compared  with  those  obtained  when  no  phosphate 
is  added. 

Four  portions  of  10  grms.  each  of  pure  iron  were  mixed 
with  sufficient  alum  to  equal  0'064  per  cent,  aluminium. 

Aluminium  found — 

Per  Cent. 

Hyposulpliito  with  phosphate,  boiliuf;  i  hour O'OOS 

„  without       „  „  0'028 

„       2  hours 0-065 

Acetate  of  ammonia  (no  phosphate) O'Olo 

„  „  (with  phosphate)  ...'. C-062 

The  description  of  this  method  is  somewhat  lengthy,  hut 
the  determination  can  easily  be  made  in  12  hours. 


=^eea©e£ 


OX  THE  ESTIMATION  OF  SULPHUR  IN  PYRITES. 

BY    G.   Ll-N'GE. 

It  is  no  wonder  that  the  estimatiou  of  sulphur  in  pyrites,  a 
eonmiodity  of  which  annually  at  least  two  milliou  tons  are 
got,  at  least  one  milliou  of  which  is  sold  bj- analjscs, should 
be  very  carefully  treated.  Although  the  value  of  pyrites 
has  so  much  declined  since,  some  j^ears  ago,  llessrs.  Chance 
first  proved  the  possibility  of  recovering  the  entire  sulphur 
of  alkali  waste,  yet  the  sums  involved  in  this  trade,  owing 
to  the  immense  quantities  concerned,  arc  very  large,  and 
warrant  the  demand  of  accuracy  in  establishing  the  sale 
price  of  any  large  parcel  of  pyrites. 
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For  a  number  of  years  the  methods  of  deeomposiug 
|>yrilos  for  iiiuilysis  by  fusion  with  alkaliiu*  oarboiiatos, 
iiitratos.  anil  so  fortli,  have  heeii  ill  most  hihoratories 
ruiihu'iil  by  tlocon»|Misili<m  in  the  wet  way,  eni]>lo_\  iii^  tlio 
-mixture  fust  propositi  by  nie,  iianiely,  thive  or  tour  |iarts  of 
nitrie  aeiil  of  sp.  •;r.  1  ■  1  to  one  part  of  strong  liyilnulilorie 
acid.  This  operativm  is  niui-h  nioiv  easily  earrifd  tmt  than 
the  deeoniposition  by  fusion  in  the  dry  way  ;  it  snecei'ds  witti 
ordinary  tare  even  in  the  hands  of  less  experienced  elieniists, 
who  would  not  obtain  sutl'iciently  nccnrate  results  by  the 
process  of  fusion,  with  its  concomitant  risks  of  loss  by 
spurtin';  in  f.'ettini;the  nuiss  out  of  the  crucible,  &o.  It  takes 
idto;;cther  t>nly  about  half  the  time  of  that  rcijuircd  f(ir  an 
analysis  in  the  dry  way  ;  no  platinum  crucibles  arc  spoiled, 
and  no  chance  of  error  is  introduced  by  ihc  sulphur  contained 
ia  coal-jjas.  The  fact  tbat  the  dcconip(tsition  in  the  wi't 
way  leaves  untouched  the  sulphur  of  barium  sulphate  and, 
apart  from  a  very  slij^ht  quantity,  that  of  «;alcua,  is  precisely' 
a  recommendation  of  it  in  comparison  with  the  dry  method, 
which  estimates  nlKO  the  useless  sulphur  of  the  tirst-mcntioncd 
minerals. 

This,  no  doubt,  explains  the  preference  shown  by  most 
practical  chemists  for  the  decomposition  of  pyrites  in  the 
wet  way.  As  practised  \niiversally  before,  and  very  fre- 
qiiehtly  even  now,  that  method  certaiidy  contains  a  source 
of  error  in  the  larjre  cpiantity  of  iron  present.  It  had  loiij; 
been  known  that  it  is  hardly  possible,  when  preclpitatinij 
barium  sulphate  in  solutions  containinj;  iron,  to  obtain  a 
precipitate  free  from  the  latter,  and  tedious  jirescripticms  were 
made  for  purifyinp  such  precipitates  after  ijjnitioii,  which,  I 
am  bound  to  say,  could  not  be  carried  out  by  any  but  very 
skilled  operators  without  incun'injj  mechanical  losses,  and 
which,  moreover,  rarely  succeeded  in  their  object.  I  have 
shown  in  one  of  my  former  jmblications  (Zeits.  Anal. 
Chem.lQ,  419)  that  it  is  quite  possible  to  fjcl  the  iron  out  of 
the  precijtitate  in  the  wet  state  by  means  of  cner^^ctic  treat- 
ment with  strong  hydrochloric  acid ;  but  tliis  causes  the 
dissolution  of  somewhat  considerable  nuantities  of  barium 
sulphate  which  can  be  recovered  only  by  circuitous  and 
lenj^hy  methods. 

Fresenius  (Zeits.  Anal.  C'hem.  19,  .'lit)  lias  treated  the 
point  in  question  somewhat  in  detail.  He  states  that  by  the 
wet  method  as  carried  out  accordinjj  to  prescriptions  in  mv 
"  Treatise  of  the  Manufacture  of  Sulphuric  Acid  and  Alkali  " 
results  were  obtained  about  1  per  cent,  lower  than  by  the  i 
(lenijthy  and  troublesome)  dry  nu'thod  described  by  himself,  ! 
which  he  ascribes  to  the  solubility  of  barium  sulphate  in 
ferric  chloride.  He  certainly  ne{.dected  to  take  into  account  j 
the  fact,  pointed  out  by  me  both  before  and  after,  thai  the 
dry  method  includes  the  sulphur  of  hcavyspar  and  galena, 
purposeli/  left  out  by  the  wet  method  ;  this  woulil  !io  doubt 
have  reduced  the  real  dilVereucc  between  his  and  my  method 
to  a  much  smaller  tifrure.  Kut  I  do  not  doubt  that  there  is 
such  a  difference,  for  my  own  very  careful  experiments, 
described  in  the  above-mentioned  pajier,  did  show  an  averajre 
error  of  0- 18  per  cent,  in  the  wet  method  as  jiraetised  Ihi-ii, 
in  comparison  with  the  results  obtained  by  the  improved 
process  which  I  had  worked  out  in  consequence  of  Krescnins' 
objection, and  which  consists  in  removinj;  the  iron  by  means 
of  ammonia  previously  to  precipitating  the  sulphur,  and 
opcratini;  in  such  maimer  that  no  trace  of  sulphuric  acid  is 
left  in  the  ferric  hydrate,  and  that  the  analysis  is  detained 
only  about  an  hour  by  this  additional  operation,  as  we  shall 
see  hereafter. 

The  cause  of  the  error  inciuTed  in  tfee  presence  of  salts  of 
iron  has  been  fully  investigated  by  Jaiinasch  and  Hiehards 
(comp.  the  abstract  of  Ihcir  paper  in  this  .Journal,  1889, 
p.  819),  <»nd  has  been  satisfactorily  explained  by  them. 
They  have,  however,  arrived  at  a  very  misleading  ciuiclusion, 
namely,  "that  '  Lunge's  method '  is  not  sutKciently  accurate, 
and  that  the  dry  way  prescribed  by  Fresenius  shoidd  be 
employed  for  all  purposes  requiring  scientific  precision." 
Jannasch  and  Richards  had  made  a  serious  mistake  in  con- 
ducting that  part  of  their  investigation  which  refers  to  a  com- 
parison between  the  methods  of  Fresenius  and  my  own.  They 
had  entirely  overlooked  the  fact  that  1  had,  nine  years  before 
them  and  in  a  paper  quoted  by  themselves  (the  same  which 
I  have  mentioned  above),moditied  my  method  in  the  above- 


mentioned  maimer,  so  as  to  do  away  with  all  objections  to 
the  wet  way  of  decomposing  pyrites  by  removing  the  iron 
by  precipitation  with  amnujuia.  It  is  this  which  is  com- 
monly know  n  as  l.unge's  "  new  method,"  which  is  contained 
in  the  "  .\lkali-MaUers'  I'ockctboiik,"  and  which  has  been 
adopted  in  (iermany  as  binding  between  buyer  and  seller  ;  but 
upon  ^/i/.v  method,  having  omitted  to  notice  it,  Janimsch 
and  liiehards  ilid  not  make  one  single  experiment.  (In  the 
contrary,  after  I  had  drawn  I'rofes.sor  Jannasch's  attention  to 
this  fact,  he  himself  tried  my  "  new  "  method,  and  expresses 
himself  upon  it  as  follows  (.1.  prakt.  C'hem.  [2],  40,  230)  : — 
"Hythe  previous  lavcipitation  of  the  iron  at  a  moderate 
heat  with  a  slight  excess  of  ammonia,  Lunge  has  rendered 
his  methoil  altogether  exact.  My  attention  having  been 
drawn  to  this  fact  by  Professor  Lunge,  I  have  recently 
employed  his  method  as  well  as  my  own  with  perfectly 
certain  success.  The  pyrites  mciitioucd  in  my  previous 
paper,  analysed  by  Lunge's  improved  method,  yielded : — • 


l\ 


SiOj&c. 


Lunge's  Mctliod.  I  Jannasch's  Method. 


Per  Cent. 
52 -58 


«-88 
I'OS 


Per  Cent. 
62-03 


43-69 
1-10 


mrn 


09-32 


".Since  Lunge's  method  of  assaying  pyrites  is  in  general 
use  for  technical  purposes,  and  consequently  of  great 
practical  importance,  it  nuiy  be  interesting  to  know  that  its 
results  are  completely  concordant  with  those  obtained  by  an 
altogether  different  method." 

In  a  paper  published  in  the  Zeits.  f.  angew.  Chem. 
1889,  473,  I  have  described  in  detail  a  number  of  experi- 
ments by  which  two  of  my  students,  ;\Iessrs.  liarbezat  and 
Obregia,  working  indepeiulently  of  one  another,  have 
investigated  a  special  point  in  coimexion  with  my  improved 
process,  namely,  the  question  whether,  as  stated  by  me  in 
my  paper  of  1880,  the  precipitate  of  ferric  hydroxide  can 
be  entirely  freed  from  sulphuric  acid  or  not ;  "in  the  latter 
case  my  process  would,  of  coin-se,  be  faulty.  They  found 
that  if  the  precipitation  of  ferric  hydroxide  took  place  in 
the  way  described  in  Fresenius  and  practised  in  many 
laboratories,  that  is,  boiling  the  liquid  for  some  considerable 
time  till  the  smell  of  ammonia  is  all  but  gone,  it  is  unavoid- 
able to  leave  some  sul[)huric  acid  in  the  precipitate.  If, 
however,  the  operation  was  carried  on  as  described  by  me 
in  1881,  and  again  in  the  "  Alkali-Jfakers' Pocketbook," 
that  is,  adding  a  slight  but  distinct  excess  of  ammonia,  and 
warming  gently  for  a  few  minutes,  till  the  precipitate  had 
well  settled,  and  filtering  at  once,  the  precipitate  proved  to 
be  entirely  devoid  of  sulphuric  acid,  and  the  results  of 
testing  agreed  perfecfl.v,  both  with  one  another,  and  with 
tests  made  by  Fresenius'  dry  method.  This  is  shown  by 
the  following  tabic,  which  includes  a  number  of  assays  of 
the  same  sample  of  pyrites  according  to  my  old  method, 
that  is,  precipitating  the  bariiun  sulphate  without  previous 
removal  of  the  iron. 


Fresenius'  Method. 


Lunge's  Improved 
Method. 


62-40 
52-49 
52-31 


52-70 
52-41 
52-22 
52-26 
62 -SO 


Luntre's  Old 
Method. 


62-38 
52-38 
51-94 


Average 


62.42 


52-40 


62-23 
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From  this  it  can  be  seen  that  even  my  "  old "  method 
yields  results  no  more  remote  from  the  real  percentage  than 
I  had  found  myself  in  1880,  viz.,  0- 18  too  low.  For  ordinary 
purposes  the  "  old "  method  would  seem  to  suffice.  The 
reason  why  I  and  my  students  obtained  with  it  results  so 
near  the  true  ones  is  probably  this,  that  we  ignited  our  pre- 
cipitates in  the  ordinary  way  with  a  Bunsen  burner  and  not 
excessively  long,  whilst  Jauuasch  and  Kichards  continued 
the  ignition  for  a  long  time  and  as  intensely  as  possible,  thus 
decomposing  a  larger  proportion  of  the  barium-ferric  sulphate 
contained  in  the  ]>recipitate. 

Just  because  there  is  some  uncertainty  attached  to  this 
point,  and  various  observers  will  necessarily  get  somewhat 
discordant  results  with  my  "  old  "  method,  I  must  strongly 
recommend  the  use  of  the  "  improved "  method  whenever 
important  interests  are  at  stake,  and  especially  always  when 
the  analyst  has  to  decide  upon  the  value  of  a  parcel  bought 
and  sold.  I  must  do  this  all  the  more  as  the  loss  of  time 
by  the  improved  method  need  not  exceed  an  hour  at  most  if 
my  further  prescriptions  are  observed,  and,  as  I  deem  these 
very  useful  for  the  precipitation  of  alumina  as  well  as  for 
that  of  ferric  hydroxide  in  all  cases,  I  would  briefly  point 
them  out  here  : — 

"  To  the  liquid  containing  iron  or  alumina  add  a  sufficient 
quantity  of  ammonia,  free  from  carbonate,  to  leave  a  distinct 
smell,  but  avoid  an  unduly  large  excess.  Warm  up,  if  the 
liquid  has  not  been  hot  to  begin  with,  and  allow  to  stand  for 
a  few  minutes,  till  the  precipitate  has  fairl}'  settled.  Pour 
off  the  clear  liquid  through  a  filter,  and  wash  the  precipitate 
on  to  the  filter.  When  the  liquid  has  drained  off,  wash  with 
boiling  hot  water,  taking  care  everj-  time  to  churn  up  the 
whole  contents  of  the  filter  into  a  paste  by  directing  the  .jet 
of  water  in  a  suitable  manner.  Repeat  this  four  or  five 
times,  and  ascertain  in  the  usual  way  whether  the  washing 
is  complete.  Provided  the  filtering  paper  is  of  good 
([uallty,  the  filter  is  lying  smoothly  against  the  glass,  the 
finmel  tube  is  always  full  and  the  water  is  boiling  hot,  the 
whole  operation  lasts  from  one-half  to  at  most  a  whole 
hour,  and  the  total  bulk  of  filtrate  and  washings  from 
decomposing  1  grm.  of  pyrites  does  not  exceed  200  to  at 
most  250  cc,  so  that  no  evaporation  is  needed  before 
precipitating  the  barium  sulphate." 

Experiments  made  quite  recently  in  my  laboratorj-  by 
Jlr.  Key  have  shown  that  by  this  tnodiis  operandi  the 
necessity  of  igniting  the  alumiua  for  a  long  time  before  the 
blow-pipe,  as  prescribed  in  the  text-hooks,  is  entirely  avoided. 
This  necessity  arises  in  the  ordinary  raethoil  by  the  fact  that 
the  alumina,  just  as  the  ferric  hydrate,  retains  some  l)asic 
sulphate  which  must  be  decomposed  by  prolonged  and 
intense  ignition ;  but  when  acting  upon  my  instructions,  no 
basic  sulphate  is  retained.  It  might  be  supposed  that  on 
the  contrary  some  alumina  or  irou  would  be  dissolved  by  the 
excess  of  ammonia  ;  but  apart  from  the  fact  that  this  excess 
is  very  slight,  it  has  been  pointed  out  by  Fresenius  and  by 
IJlum,  and  has  been  confirmed  by  Mr.  Key,  that  in  the 
presence  of  ammonium  chloride  no  such  solution  of  alumina 
or  ferric  oxide  takes  place. 
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A  CONVENIENT  SOLUTION  FOR 

rSE  IN  TITRATING  WELDON  MUD.S  FOR 

MANGANESE  PEROXIDE. 

BY   W.    G.    M'KELHR. 

A  COMMO.V  factor  in  connexion  with  the  above  titration 
quoted  by  Bayley  and  Lomas  is  : — "  When  using  one  cubic 
inch  of  the  mud  for  the  test,  divide  the  number  of  grains  of 
protosulphate  of  iron  (FeiSO,  +  7  H.,0)  oxidised  by  the 
JIuOj  l>3-  25  •  88,  the  resulting  quotient  gives  the  manganese 
peroxide  in  lb.  per  cubic  foot." 

This  factor  is  merely  the  reciprocal  of  the  following 
formula,  which  is  the  result  worked  out  from  first 
principles ; — 

MnO, 


2  (FeSO.  -h  7  H.O) 
'         7,000 


X  1728 


87  X  1728 


7,000 


:  0-03863. 


That  is  to  say,  1  grain  of  protosulphate  of  iron  is  equal 
to  0-03862  lb.  of  manganese  peroxide,  when  1  cubic  inch 
has  been  used  for  the  test. 

If,  therefore,  when  titrating  mud  with  a  standard  iron 
solution,  we  make  up  1,035-2  =  (25-88  x  4  x  10)  grains 
of  ferrous  sulphate  to  10,000  grains  of  a  mixture  of  5  parts 
water  and  1  part  strong  sulphuric  acid,  each  division  of  this 
solution  will  be  equal  to  0-04  lb.  of  manganese  peroxide  per 
cubic  foot,  if  1  cubic  inch  has  been  under  examination. 
We  thus  have  a  solution  which  reads  directly  from  the 
burette  without  the  use  of  a  table.     Thus, — 

50  Div.  =  2-00  lb.  MnO;  per  cubic  foot. 
53" 25  Div.  =  3-13  lb.  MuQo  per  cubic  foot, 
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Asa  perfectly  pure  iron  snlt  cannot  be  ohtnincrt  conveniently, 
it  is  atlvistibli-  in  aettial  pniotiot'  to  iiinkt*  thf  liicimmu'  tlu- 
tttiiiithtni,  which  may  he  ^ot  hy  making  up  lH:t'OG  grains 
of  hiohrttiiiate  of  potash  to  10,1)00  ji^niins  Hiiiil.  One  division 
of  this  sohiiion  is  eipial  to  0'208J  jfiains  iron. 

(0-2588  X  -1)  finiiiis  iron  protosiilphate  =  l'0;i.">2  (;rs. 
(FeSd,  +  7  H.O)^  OMHO  lb.  manganese  peroxide  per  oubie 
foot. 

.Vnd  for  the  iron  solution,  using  about  1,050  pniins  of 
ferrous  sulphate  per  10,000  fluid  grains  aeidilieil  water, 
titrating,  and  then  diluting  down  the  iron  solution  with 
water  till  it  is  equal  to  the  biehronie. 

In  practice,  as  the  iron  solution  oxidises,  it  is  advisable  to 
make  the  solution  0*25  division  over  strength  in  50  divisions, 
because  the  strength  alters  in  three  weeks'  time,  about  one 
division  j>er  KKt.  This  excess  in  strength  in  a  mud  i-iinning 
from  2 '00  to  2-50  lb.  MnO.;  jier  cubic  foot  would  limit  tlu' 
probable  error  due  to  the  variation  of  the  solution  to 
0-01  lb.,  first  of  all  negatively,  then,  as  the  solution  aged, 
]K>sitively. 

The  usual  method  of  titrati(m  is  employed,  viz.,  running 
in  the  iron  solutio]i  till  all  the  nnnl  has  dissolved,  wliicli 
reipiires  an  excess  of  fntm  3  to  5  divisions  iron  solution  ; 
then  titrating  back  with  bichrome,  deducting  the  bichrome 
divisions  from  the  iron  divisions  and  nudtiplying  renunnder 
by  0-04. 

The  equivalent  quantity  in  granunes,  viz.,  II  "802  grms. 
bichromate  of  pota.-^h  and  about  (59 '4  gi*nis.  ferrous  sulphate 
crystal,  each  made  up  to  1  litre,  would  ser»e  the  i>urpose 
equally  well.  I  cc.  =  004  lb.  MnO.;  per  cubic  f(M)t  when 
usinj;  1  cubic  inch  of  the  mud. 


Discussion. 

The  C'liAiRMA.N  pointed  out  that,  quite  apart  from  the 
chemical  bearing  of  the  paper,  Mr.  M'Kellar's  work  showed 
how  much  chemists  were  hampered  by  the  monstrous  system 
of  weights  and  measures  in  use  for  commercial  purposes  in 
this  countiy.  He  hoped  to  live  to  see  the  French  system 
adopted  generally.  We  need  have  no  false  pride  in  the 
matter.  We  could  quite  well  afford  to  adopt  this,  perhaps 
the  most  valuable  result  of  the  French  Revolution,  and  we 
coid<l  adopt  it  w  ithout  any  sericms  revolution  in  anything  else. 

Mr.  D.  B.  DoTT  said  he  entirely  agreed  with  what  had 
been  said  regarding  this  question  of  weights  and  measures. 
If  such  a  system  as  the  French  were  adopted  it  w\)uld  be 
much  easier  for  all  concerned.  It  was  not  generally  known 
that  pharmaceutical  men  had  a  special  ilitHculty  with  the 
present  system.  By  the  abolition  of  the  old  troy  ounce  of 
480  grains,  and  hence  the  compulsory  use  of  the  avoirdu[)ois 
ounce  of  437V  grains,  they  had  innumerable  calculations 
which  were  most  inconvenient.  Tlie  grain  never  could  have 
been  a  i)art  of  the  avoirdupois  system.  The  avoirdupois 
pouiiil  certainly  contained  7,000  grains,  still  the  grain  was  a 
troy  and  not  an  avoirdupois  denomination.  Confusion  had 
been  caused  by  mixing  two  different  systems. 
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DISCUSSION  ON  THE  WORK  OF  THE  SECTIONS. 

Mr.  Robert  Iuvink  referred  to  a  letter  which  he  had 
received  from  Mr.  Henderson  as  to  the  great  dilliculty  of 
getting  original  papers  for  the  various  mietings  of  the 
.Section.  He  had  pointed  out  in  reply  that  it  was  absurd 
to  expect  chemical  manufacturers  to  publish  thiir  main 
processes  before  the  Society.  This  applied  not  only  to 
manufacturers,  but  also  to  technical  chemists  employed  In 
them,  who  were  naturally,  as  a  rule,  bound  down  not  to 
divulge  the  information  comniittcd  to  them,     lie  liad  hoped 


that  the  Society's  meetings  wonld  be  of  great  service  to 
young  chemists,  but  unless  the  Society  took  some  steps 
whereby  those  who  weie  desirous  of  pursuing  technical 
chemical  work  might  obtain  the  requisite  knowledge  and 
practice,  the  benetit  of  the  meetings  alone  to  young  chemists 
wouUl  be  nil.  He  did  not  profess  to  be  able  to  formulate 
a  plan,  but  had  mentioned  the  matter  in  the  hope  that 
discussi(Ui  would  follow,  as  no  doubt  many  others  members  of 
the  Society  were  fully  alive  to  the  want.  Their  excolleutly 
conducled  .lournal,  uotwithslanding  its  value  both  for  study 
and  for  reference,  did  iiol  cover  the  field  which  the  sectional 
meetings  were  intended  to  occupy. 

Mr.  Boa  said  that  tlie  dilliculty  to  which  Mr.  Irvine  had 
referred  was  one  wliich  afTccted  nearly  all  societies  of  a 
similar  nature.  Both  the  London  and  Kdiuburgh  Sections  of 
the  I'haruuiceutical  Society  had  very  great  ditllcnlty  iu 
getting  papers,  although  they  nu't  only  once  a  month.  This 
Society  had  established  at  their  head-quarters  in  London  a 
research  laboratoiy,  whence  came  the  majority  of  the 
contributions  which  were  given  at  the  e\eniiig  meetings  last 
session.  To  this  laboratory  stiulents  wlio  were  sutbcii-ntly 
advanced  were  admitted,  and  weii'  allowed  to  work  free  of 
charge,  although  tlu'y  were  not  paid  auything.  This  Section 
of  the  Society  of  Chemical  Industry  should  have  no  difficulty 
in  securing  sufficient  papers  for  their  three  meetings  iu 
Kdiuburgh  during  the  session. 

Mr.  DoTT  agieed  so  far  with  what  had  been  said,  but 
thought  the  tendency  was  rather  to  increase  than  diminish 

scientific  connuunications,  ,\part  from  secret  processes 
which  it  was  not  <lesiral)le  to  publish,  there  were  many 
chemically  interesting  facts  elicited  in  the  laboratory.  One 
thing  he  felt  strongly  upon,  there  should  be  no  "beating" 
for  papers ;  rather  let  there  he  fewer  meetings  and  the 
papers  be  of  a  higher  quality. 

The  Chairman  said  that  there  were  difficulties,  which  no 
doubt  Mr.  Irvine  saw,  in  the  way  of  can-ying  out  his  ideas. 
Scientific  interests  and  trade  interests  would  always  tend 
to  clash.  Young  men  must  work  somewhere  if  they  were 
to  obtain  practical  results,  and  eien  if  they  themselves 
had  no  trade  interests  their  employers  were  in  a  different 
position.  Something  might  be  done  in  laboratories  of 
uni\ersities  and  other  schools  where  chemistry  was  studied, 
where  it  was  to  be  hoped  that  there  were  no  interests  to 
prevent  full  publicity.  They  welcomed  discussions  as  to 
how  the  usefulness  of  the  Society  and  of  that  Section  could 
be  increased ;  but  whether  that  increase  of  usefulness  came 
about  in  the  way  suggested  or  otherwise,  the  thanks  of  the 
Society  would  be  due  to  Mr.  Irvine  for  calling  attention  to 
the  subject. 


Commumratioiu 


NOTE    ON    THE    BEH.WIOUR    OF    CERTAIN 
EXPLOSnKS  UNDER  PKRCn.ssiON. 

HV    A.    WERNKR    CKO.NQVIST,    .STOCKHOLM. 

In  order  to  ascertain  the  degree  of  sensitiveness  to  concussion 
of  certain  explosives  in  use  in   Sweden,  I  have  made  some 

experiments  on  samples  of  from  0' 15  to  ()'70  grm.  The 
samples,  at  a  temperature  varying  between  15"  to  22°  C, 
were  placed  between  steel  faces  which  were  then  struck  b-, 
the  falling  weight,  anil   the  following   figures  in  kilogram- 
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meters  and  foot  pounds  give  the  minimum  impact  which 
resulted  in  explosion  : — 


Kilo^am- 
meters. 


Fcot 
Pounds. 


Nitro-Klycerin,  fluid 0'41  2'8 

„            frozen 0'80  i           5'6 

„            partially  frozen ^         0"27  >           1'9 

DjTiamite  (72percent.  nitro-glycerin)...  j         O'SO  3"5 

Blastinggelatin(96percent.nitro-glycerin)|  0-GO  ,           i'i 

„            (90 percent. nitro-glycerin,  - 

■with  camphor  and  nitro-cellulose) i         I'SO  I         12'0 

Ammonia    powder    (ammonium  nitrate, 

nitro-glycerin,  and  charcoal) 0*55  3'8 

Scbnstine  (nitro-glycerin,  nitrate  of  soda, 

.and  charcoal) 0'70  i'9 

Gun-cotton  (dry) 0'83  5"7 

„        with  20  per  cent,  of  water 2"30  Wl 

Nitro-cellulose,  soluble 0'73  5'0 

Romito    (ammonium  nitrate,   potassium 

chlorate, naphthaline, and  paraffin)  ....  0'60  ■1'2 

"  Romite  Maritime  "  (nitro-lactine) l-to  13'3 

Gunpowder,  fired 37'BO  225'0 

Bellite   (ammonium    nitrate    and    nitro- 
benzene)    G2'00  •t37'0 

In  copper  cartridge  :— 

Gunpowder,  explosion 72'00  507*0 

Bellite,  neither  exploded  nor  fired  at 292"00  2077'0 


journal  auti  patent*  iCittrature. 


I.-GENEKAL  PLANT,  APPARATUS,  AND 
MACHINERY. 

PATENTS. 

JmproL'emenls  In  or  relating  to  Apparatus  for  Eraporatiny 
Water,  and  Heating  Feed-Water.  E.  Paul,  Liverpool. 
Eng.  Pat.  1-1,931,  October  17,  1888-     8d. 

The  apparatus  described  in  the  specification  is  used  for  the 
purpose  of  evaporating  liquids  or  for  heating  feed-water,  by 
means  of  two  concentric  vessels,  the  inner  one  being  much 
shorter  than  the  outer  one.  The  space  between  forms  the 
steam  chamber,  the  other  containing  the  liquid  for  evapora- 
tion which  also  circulates  through  the  former  by  means 
of  tubes.  The  invention  principally  deals  with  the 
arrangement  of  and  the  method  of  fixing  the  circulating 
tubes,  and  with  the  automatic  regulation  of  the  water  sujiply, 
tor  details  of  which  the  drawings  of  the  specification  should 
be  consulted.     There  are  five  claims. — B. 


•  Any  of  these  specifications  may  be  obtained  by  post,  by 
remitting  the  cose  price,  plus  postage,  to  Mr.  II.  Reader  Lack. 
Comptroller  of  the  Patent  Office,  Soutliampton  Buildings,  Chanreiy 
Lane,  London,  W.C.  The  amount  of  postage  may  be  calculated  as 
follows : — 

If  the  price  does  not  exceed  Sd \d. 

Above  6(/.,  and  not  exceeding  Is.  Gd Id, 

„      U.ed.,      „  „         is.  id lid. 

„     2s.  id 3s.  id 2d. 


Improvements  in  Apparatus  for  Calcining,  Urging,  Roast- 
ing or  Cdrhonising  .Snlfstauces  or  jMaleriah,  and 
K.rtracting  Gases,  .Spirits,  or  Acids,  or  otfier  Products 
therefrom.  H.  Cnuliffe,  Pendleton.  Eng.  Pat.  lj,-160, 
October  27,  1888.     Sd. 

The  improvements  relate  to  the  apparatus  described  in 
Eng.  Pats.  14,141  of  1886,  and  10,723  of  1887  (this 
Journal,  1887,  814),  and  consists  in  arrangements  for 
heating  the  vessel  or  retort  in  which  the  material  is  placed. 
The  retort  is  partially  enclosed  in  a  casing,  formed  of  metal 
plates,  between  which  is  a  cavity  filled  with  asbestos  or 
other  non-conductor  of  heat.  The  casing  which  surrounds 
the  trunnion  is  also  covered  with  the  same  material.  The 
retort  is  heated  by  a  furnace  mounted  in  a  frame  with 
wheels  which  run  on  rails  so  that  it  can  be  readily  withdrawn. 
A  further  improvement  consists  in  supplying  air  to  the 
furnace  by  a  fan,  the  air  from  which  .being  conveyed 
through  pipes  or  cavities  around  the  furnace  becomes  heated, 
and  then  passing  through  the  retort  assists  in  drying  the 
materials — the  process  being  thus  effected  more  thoroughly, 
with  greater  rapidity  and  with  a  comparatively  small  quantity 
of  fuel.  Tlie  valuable  volatile  products  can  be  collected 
and  condensed  in  any  suitable  manner  j  or  if  deleterious 
may  be  passed  through  the  furnace  and  consumed. — E.  S. 


Improvements  in  Machines  for  Drying  Granular,  Fibrous, 
and  like  Materials, also  AppliancesforCleaning, Bleaching, 
Damping,  Germinating,  and  Disinfecting.  K.  Howarth, 
Kochdale.     Eng.  Pat.  15,731,  November  1,  1888.     Sd. 

I.\  one  arrangement  of  this  apparatus,  as  employed  for 
drying  gi-anular  substances,  a  rotary  horizontal  cj'linder  with 
perforated  circumference  is  placed  within  a  fixed  casing. 
The  cylinder  is  moimted  on  a  central  perforated  tubular 
shaft  carried  in  bearings,  the  ends  of  the  tube  being  put  in 
connexion  with  an  exhaust  fan.  The  cylinder  is  filled  with 
the  granular  substance  to  such  a  height  as  to  entirely  cover 
the  perforated  central  tube  in  order  that  the  current  of  air 
produced  by  the  action  of  the  exhaust  fan  may  pass  through 
the  permeous  mass  before  reaching  the  exhaust  channels. 
There  are  various  valves,  shutters,  and  devices  for  the  proper 
regulation  of  the  air  and  for  the  passage  of  the  drying 
substances. 

In  another  arrangement,  instead  of  rotary  cylinders, 
inclined  stationary  channels  are  used,  having  perforated  walls 
within  a  surrounding  casing,  down  which  channels  the 
luaterials  pass  at  regulated  speed  whilst  subjected  to  the 
action  of  the  exhaust  fans  as  in  the  foregoing  arrangement. 
There  are  two  sheets  of  drawings  and  eight  claims. — B. 


Improvements  in  Apparatus  for  the  Distillation  and 
Liquefaction  of  Condensable  Gases  as  applied  to 
liefrigerating  Apparatus.  H.  Puplett  and  J.  h.  Rigg, 
London.     Eng.  Pat.  16,372,  November  12,  1888.     Sd. 

Thk  improvements  consist  in  arrangements  for  rendering 
automatic  the  evaporation,  liquefaction,  and  circulation  of 
the  condensable  gases  in  refrigerating  apparatus.  The 
patentees  state  that  hitherto  the  liquid  from  the  absorber  has 
been  returned  to  the  generator  by  means  of  pumps,  and  to 
avoid  the  use  of  these  they  provide  a  discharge  valve  at  the 
lowest  point  of  the  absorber,  the  valve  being  operated  by 
means  of  a  rocking  beam  carrying  an  adjustable  balance 
box  at  each  end.  These  boxes  are  governed  by  a  double 
tumbling  basin  supplied  with  a  regulated  stream  of  water 
from  any  source,  and,  according  as  the  discharge  takes  place 
at  either  end,  the  valve  is  opened  or  closed,  when  open 
allowing  the  accumulated  liquid  to  gravitate  to  the  generator. 
Two  sheets  of  diagrams  accompany  the  specification. — B. 


Improvements    in    Apparatus   for    Evaporating    Liquids. 
T.  Slaiter,  London.     Eng.  Pat.  34,  January  1,  1889.     llrf. 

The  object  of  this  invention  is  to  afford  means  for  the  easy 
repair  and  renewal  of  tubular  gutters,  traj's,  and  similar 
heating  surfaces,  in  apparatus  in  which  evaporation  is  carried 
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on  nnder  a  vncunm.    For  this  purpose  a  scries  of  circular  I  The  upper  part  of  the  tubes — (lotted  line  in  figure — within 

IuIh's    1)   in    the    iU'i"oui|i;iMvin^    skoteh     pass     tlimu;,'h    a  iho  varimiu  rhaiuluT  is  eiit   away  <ir  K'l't   (i|kii,  arid  a  li>n^i- 

vaeuinn    chanilier    A,    nii.l    are    secured    in    opposite    tube  ;  tuilinal    divisinu    or    tray    K    iiisirtid    ami    sreinvd  steani- 

plutes  by  meous  of  packing  rings  a  and  suitahle  tighteners.  |  tight  to  the  sides  of  the  tulji-,  ahimt  uililway  d"«:i.     I'limi 


■f^fi!>iKfr^!!ff^fi^,iZifP^^7^!^fi!!iVyiiiyi-yMiiii'.^i^ 


one  end  of  the  upper  half  of  the  doiilile  tube  so  formed  a 
smaller  tube  G  is  taken  out,  passiiifj  throU';li  the  steam 
chamber  li  whieli  adjoins  the  vacuum  chamber  on  that 
side;  and  the  lic|uid  for  coueeutrallou  enters  the  system 
throufjh  the  tube  G  from  the  passages  K  and  S.  'I'he  lower 
half  of  the  double  tube  is  traversed  by  another  snuUl  return 
tube  F,  secured  steam-tight  into  the  opjiosite  end  of  the 
lower  part  of  the  larger  tube,  and  passiug  freely  through  the 
other  end  and  through  the  steam  chamber.  This  tube,  with 
the  assistance  of  the  caps  H  and  I,  and  the  succeeding 
pipe  G,  serves  as  a  conduit  for  the  surplus  li(|uid  from 
the  evaporating  gutter  to  the  next  lower  one.  The  steam 
from  tile  chamber,  entering  the  aniudar  space  between 
tube  F  and  the  lower  half  of  tube  1)  evaporates  the 
lii|uid  on  the  gutter  K,  whilst  at  the  same  time  continuing 
to  heat  the  liquid  overHowiug  to  the  next  gutter.  All  the 
pipes  can  be  separately  withdrawn  and  re-inserted,  and  the 
system  can  be  extended  to  multiple-effect  ap[)aratns.  Threi! 
claims  are  recorded,  aud  three  drawings  accompany  the 
specitieation. — B. 


A  Flititl  fur  Tivmofliuj  and  Prect^ntlntj  Iiirritsftifion  in 
Strnm  Iluileis.  K.  Cosslett,  Bath.  Ping.  I'at.  14H, 
.lanuary  4,  IHHO.     4d. 

The  fluid  is  composed  of  a  mixture  of  a  mineral  illuminating 
oil  and  a  mineral  lubricating  oil,  those  extracted  from  coal 
and  shale  being  best  for  the  purpose.  The  two  oils  are  mixed 
together  and  added  gradually  to  the  water  in  the  boiler. 
The  best  proportion  for  use  is  stated  to  be  half  a  [)int  jier 
week  of  six  days  for  each  10-horse  power  boiler;  double 
the  above,  if  worked  day  and  night.  Fold  boilers  retpiire  an 
additional  ipiantity  until  they  are  clean.  In  new  and  clean 
boilers  incrustation  is  prevented,  and  where  it  has  been 
formed,  "  the  oils  not  having  an  affinity  for  the  incrustali<ui 
percolate  through  the  same,  aud  on  coming  in  contact  with 
the  heated  boiler  plates  are  expanded,  thus  forcing  oft  the 
incrustation." — E.  S. 


Iniproremenh  in  Means  or  Apparatus  for  liemoving 
Impuritit's  from  W'atvr  in  Steam  /toilers.  It.  W.  B. 
Sauder.son,  Manchester.  From  ,1.  O'Hiicri  and  S.  J. 
Weaver,  St.  Louis,  U.S.A.  Fug.  I'at.  381,  January  y, 
1889.     6d. 

Thk  iuvention  relates  to  improvements  in  a  feed-water 
purifier  aud  heater  for  steam  boilers  described  in  Kng.  Pat, 
4:!42  of  1888,  and  consists  in  coudiiniug  therewith  apparatus 
for  removing  some  or  all  of  the  impurities  wliieh  pass  through 
the  purifier  and  enter  the  boiler  with  the  feed-water.  A 
circulating  pipe  enters  the  boiler  at  or  about  water  level, 
and  extends  inward,  terminating,  preferably,  below  the  feed- 
water  purifier  about  water  level  and  over  a  pipe  connected 
to  a  mud-drum.  Outside  the  boiler  the  circulating  pipe  is 
provided  with  valves  anil  taps,  jand  is  by  preference  con- 
nected to  the  mud-drum,  which  has  a  valve  aud  blow-off 
cock.  The  valves  beiug  open,  the  feed-water  circulates  from 
the  upper  to  the  lower  ])art  of  the  boiler,  and  deposits  the 
impurities  at  the  bottom  of  the  drum,  from  which  they  may- 
be expelled  by  closing  the  valve  and  opening  the  blow-off 
cock.  A  modification  of  the  invention  dispenses  with  the 
mud-drum,  an  enlarged  ]iipe  being  substituted  for  it.  There 
are  four  claims  aiul  one  drawing. — K.  iS. 


A  Process  of  ^lannfarturimj  a  New  Substance  fur  liemoving 

Incrustation  ami  other  Sedimentary  Deposits,  particularly 

from   Stfutn   Boilers,  and  for   Cleaning    other     Vessels. 

M.  van  Look,  Barmen,  Germany.   Eug.  tat.  5791,  April  4, 

1889.     id. 

Starch,  to  which   caraiuel   or   other   innocuous    colouring 

matter  has  been  added,  is  dissolved  in  hot  water  by  blowing 

steam  into  the  mass,  when  a  quantity  of  caustic  soda,  about 

equal  to  the  weight   of  the  starch,  is   added.     It  is  claimed 

that  this  compouiul  will  detach  old  incrustations  as  well  as 

prevent  the  formation  of  new. — W.  L.  C. 
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Improvements  In  Bag  Filters.  B.  J.  B.  Mills,  London. 
From  J.  Retif,  Lyons,  France.  Eng.  Pat.  6987,  April  26, 
1889.     Cd. 

It  has  been  customary  in  the  employment  of  bap  filters  to 
fix  them  by  screws  or  by  tying  to  the  iinder  side  of  the 
reservoir  or  vat  in  which  the  liquid  to  be  filtered  is  contained. 
The  patentee  in  this  specification  proposes  to  suspend 
them  through  an  opening  in  the  bottom  of  the  reservoir  or 
vat,  and  shows  several  devices  for  making  a  tight  joint 
between  the  filter  and  the  vat,  which  is  effected  solely  by  the 
pressure  of  the  head  of  the  unfiltered  liquid. — C.  C.  H. 


An  Improved  Automatic  Filter.     J.  Leslie,  Belfast.     Eng. 
Pat.  9244,  June  4,  1889.     Gd. 

The  filter  consists  of  an  upright  vessel,  made  of  any  suitable 
material,  fitted  with  an  air-tight  cover  to  withstand  internal 
pressure.  To  this  cover  is  attached  a  cage  which  projects 
into  the  filter  and  is  enclosed  in  a  bag  securely  fastened 
to  it ;  the  bag  is  coated,  preferably  on  the  outside,  with  a 
suitable  filtering  medium.  The  liquid  is  admitted  under 
pressure  from  the  supply  at  the  bottom  of  the  filter,  passes 
upwards  through  a  perforated  plate  at  the  bottom,  and 
through  the  filtering  bag,  and  is  discharged  from  a  pipe  at 
the  top.— E.  S. 


An  Improved  Anti-Incrustator  for  Cleansing  Boilers  and 
Pipes  and  such  like.  I.  M.  Coates,  Wallington.  I]ng. 
Pat.  11,195,  July  II,  1889.     id. 

Twenty-four  parts  of  common  soda  are  mixed  with  3  parts 
of  animal  charcoal,  and  to  these  are  added  in  succession 
4  parts  of  F'uller's  earth,  12  of  alum  and  5  of  Demerara 
sugar.     The  mixture  is  dissolved  in  water  before  use. 

— W.  L.  C. 


A  Certain  New  and  Useful  Process  for  Facilitating 
Chemical  Beactions.  H.  liower,  Philadelphia,  L'.S.A. 
Eng.  Pat.  13,549,  August  27,  1889.     8(/. 

This  invention  is  for  mechanically  facilitating  chemical 
reactions  by  subjecting  twoor  more  substances  to  be  combined 
to  the  effect  of  impact  and  attrition  from  opposing  jets,  with 
or  without  the  use  of  a  finely-divided  solid  agent. 

For  the  manufacture  of  ammonia,  hydrogen  and  nitrogen 
are  mixed  in  the  proper  proportions,  and  as  the  blast  is 
turned  on,  finely-di\  ided  graphite  is  added.  The  gases  are 
then  forced,  under  a  pressure  of  200  lb.  to  the  inch,  through 
heating  coils,  and  discharged  into  a  vessel  in  opposing  jets, 
ammonia  being  formed.  The  gas  is  then  led  into  a  dust 
chamber,  for  deposition  of  graphite,  and  finally  into  an 
absorber. 

The  apparatus  may  be  used  for  two  liquids,  or  a  solid  and 
a  gas,  &c.,  e.g.,  steam  and  sodium  chloride,  for  production 
of  hydrochloric  acid  ;  solution  of  sulphate  of  soda  and  milk 
of  caustic  lime  to  form  caustic  soda  ;  water  and  neutral  fats  to 
produce  fatty  acids  and  glycerin ;  and  for  the  action  of  carbon, 
hydrogen,  or  other  reducing  agents  upon  metallic  oxides, 
such  as  alumina,  producing  aluminium  by  the  gradual  reduc- 
tion of  the  oxide.     Several  other  applications  are  suggested. 

— D.  A.  S. 


II.-FUEL.  GAS,  AND  LIGHT. 

Studies  of  Coal  Gas.    E.  St.  Claire-Devillc.    Journ.  des 
Usines  a  Gaz,  1889,  13. 

At  the  experimental  gasworks  at  La  A'illette  over  1,000 
experiments  have  been  carried  on  from  1872 — 84,  with  59 
kinds  of  coal.  Each  experiment  lasted  three  days,  and  was 
made  with  3C  tons  of  coal.  It  was  found  that  the  estimation 
of  the  benzene  by  different  methods  gave  very  varying 
results.  The  author  shows  that  benzene,  in  many  cases,  is 
absorbed  by  the  water  in  the  water  joints,  and  also  lost 
during  the  determination  of  carbonic  acid  by  means  of  a  solu- 
tion of  soda,  and  thus  escapes  estimation.  Water  which  has 
been  saturated  with  gas,  such  as  the  wiiter  from  meters,  and 
the  reservoirs  of  gas-holders,  yielded,  when  carefully  distilled, 
350 — 400  gims.  of  benzene  per  cubic  metre,  corresponding 
to  about  100  litres  of  benzene  vapour.  In  consequence  of 
this,  the  amount  of  carbonic  acid  found  is  always  too  high 
by  about  1  per  cent.  From  1883  the  carbonic  acid  has 
always  been  estimated  gravimetrically,  the  total  amount  of 
heavy  hydrocarbons  estimated  bj-  means  of  bromine.  The 
benzene  was  obtained  by  cooling  the  gases  to  —  22°  C,  the 
dry  gas  being  passed  through  two  worms,  cooled  by  means 
of  ice  and  salt,  at  the  rate  of  about  250  litres  per  hour.  In 
the  first  tube  most  of  the  products  of  condensation  separate, 
and  in  the  second,  nothing,  or  only  very  little.  These 
consist  mainly  of  benzene.  From  the  gases  produced  from 
five  kinds  of  cannci  coal  were  obtained  27 '7 — 48  6  grms.  of 
condensation  products  per  cubic  metre.  In  addition  to  this, 
there  is  the  benzene  vapour  which  is  not  liquefied  at  —22°, 
The  calculated  amount  is  23 '  5  grms.  per  cubic  metre.  This 
missing  quantity  can  be  obtained  by  cooling  with  methyl 
chloride  to  —  70°  to  —  75°  C.  This  weight,  23 '5  gims.,  is 
constant  for  all  kinds  of  gas  from  bituminous  coal — suHiciently 
constant  for  all  practical  purposes.  Gas  from  the  gasworks 
at  La  Villette  yielded,  in  nine  determinations,  36-9 — 41 '8 
grms.  of  products  liquid  at  —  70°,  of  which  22 -3  to  23-5 
grms.  condensed  between  —  22°  and  —  70°. 

Cannel  coals  behave  differently,  as  from  them  more  is 
deposited  at  —  70°,  namely  27  •  9  grms.  There  are  doubtless 
here  deposited  hydrocarbons  which  do  not  belong  to  the 
benzene  series.  The  various  products  from  the  gas  at  La 
Villette  condensed  at  —  22°,  jielded,  when  submitted  to 
fractional  distillation  : — between  80° and  90°,  54- 5 percent.; 
90°— 115°,  26  percent.;  115°— 160°,  17-5  per  cent.;  loss, 
2  per  cent.  The  other  products  liquid  at  —  70°,  yielded  : — ■ 
80° — 90°,  91-76  per  cent.;  residue,  7-93  per  cent.;  loss, 
0'31  per  cent.  The  total  products  of  condensation  were 
composed  of  benzene  (boiling  at  81°  C),  76-39  per  cent.; 
toluene  (boiling  at  111°C.),  10' 74  per  cent.;  xjlene  and 
higher  products  (boiling  points  from  139°  upwards),  7-22 
percent.;  residue  in  still,  4 '66  per  cent.;  loss,  0-99  per 
cent.  The  liquid  products  contained  practically  75  per  cent, 
of  benzene. 

Paris  illuminating  gas  contained,  on  an  average : — heavy 
hydrocarbons  absorbed  by  bromine,  5-05  per  cent,  by 
volume,  of  which  the  aromatic  hydrocarbons  amounted  to 
0-95  per  cent.,  and  the  others  to  4  •  10  per  cent,  by  volume. 

The  aromatic  hydrocarbons  were  present  in  this  ease  to 
the  amount  of  35-48  gims.  per  cubic  metre  (1  litre  of 
benzene  vapour  =  3-73  grms.).  Great  variations  did  not 
occur  in  the  Paris  gas,  and  the  amount  of  benzene  was  always 
very  close  to  1  per  cent,  by  volume. 

Examination  of  the  Coals. — The  author  divides  gas-coals, 
according  to  the  percentage  of  oxygen  they  contain,  into 
five  groups,  viz.,  containing  from  5 — 6-5,  6-5  to  7-5,  7-5 
to  9,  9 — 11,  and  11 — 13  per  cent,  respectively.  The  varying 
amounts  of  oxygen  in  the  different  kinds  of  coal  is  of 
considerable  influence  on  the  details  of  the  gas-making  pro- 
cesses (Hunte,  Journ.  f.  Gasbeleuchtung,  1886,  709),  namely, 
with  regard  to  the  formation  of  carbonic  acid,  carbonic  oxide, 
heavy  hydrocarbons,  tar,  gas-liquor  and  also  the  yield  of  gas. 

The  following  tables  show  the  composition  of  the  coals, 
and  the  effects  of  increasing  proportions  of  oxygen  in  theqi 
on  the  manufacture  of  the  gas  ; — ■ 
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Class  of  Coal. 


Oxy;;i*n  in  the  co»l.  not  including  wntor  or  asli  , 

Oxygen  ami  nitrogen  in  the  iiw  coal 

Cnrbon  in  the  raw  roal 

Carbon  in  tlio  ooal,  not  ini'Uiiling  water  or  iisli . 

Hyf^^>soopi(■  moisture  in  the  raw  coal 

VolaliU'  products  yioldiil  liy  the  raw  coal 


1"0  kilos,  or  coal  y'.'M. 


cubic  uiclrca  of  Ras 

„  „  kilos,  of  coke 

„  ,.  kilos  of  tar 

„  .,  kilos,  of  f^Kii  liquor 

Number  of  litres  of  pats  used  for  1 "  earcel "  of  ilhiniinitiiii;  powor 
Number  of "  carcols  "  per  100  kilos,  of  coal 


n. 


III. 


IV. 


Per  Cent. 
5-30 

6-83 
73-47 
88-7U 

2-17 

2tVyj 


Per  Cent. 
0-CO 

a-ai 

78-48 

90 -)4 

2-70 

31-. V.) 


Per  Cunt. 
7-71 

7-80 
70-85 
80-18 

3-31 

;i:)-so 


Per  Cent. 
lU-lu 

0-71 

72-03 

87 -'IS 

4-34 

37-31 


Per  Cent. 
11-70 

10'SS 

07-80 

83-10 

(-,•17 
311  ••J7 


30-13 

31  Ul 

30-04 

29-72 

27-44 

71-,') 

117-0 

84-9 

GO -9 

07-8 

3-902 

4 -(152 

6-070 

5-478 

5 -.-,92 

4-.'iSt 

5-537 

0-805 

s-ciu 

9-S(il 

1.12-1 

111-7 

103-8 

102-1 

101-8 

2-27 

278 

295 

291 

209 

Also  the  analysis  of  the  gas  shows  that  it  varies  according 
to  the  aniiiuiit  of  oxygen  in  the  cual.  As  the  o.xygen 
inca-ases  there  results  : — 

An  increase  in —  Per  Cent. 

Volatile  constituents  of  the  coal  of  . .      20—  W 
Specific  gravity  of  thegii-s 0-35—0-49 

IlluminatinR  power 132-101  [  j '.'j^^j.'J" 

Per  Cent. 

Carbonic  acid 1-40-3-13 

Carbonic  c^ide fl-50— 0- 12 

Methane 34-37 

Heavy  hydrocarbons  of  tho  fatty  series  2-50—4-80 

Tar 3-09—5-06 

Gas  liquor 4-05-0- 10 

A  decrease  in — 

Hydrogen 55 — 42 

Coke 71-5-57-8 

Temperature,  obtained  b.v  burnini;  the  coke  in  the  retort 
furnaces  =  1.3;)0''— 1,-.'20S 

St.  Claire- Deville  also  investigated  the  other  heavy  hydro- 
carbons not  belonging  to  tlie  aromatic  series,  and  found 
ethylene,  [iropylene  and  acetylene — the  first  of  these  in  large 
i|uantities.  He  also  examined  the  illuminating  constituents 
of  the  gas,  and  found  that,  of  the  total  illuminating  power  of 
the  gas,  the  heavy  hydrocarbons  of  the  fatty  series  prodm-ed 
34-2  per  cent.  ;  the  aromatic-  hydrocarbons  containing  .VJ  jier 
cent,  of  benzene  (down  to  — 'J-2")  l.J-9  per  cent.;  while  the 
aromatic  hydrocarbons  containing  92  per  cent,  of  benzene 
(  —  22' — 70  )  produced  49-2  jier  cent. 

In  the  experiments  to  test  the  influence  of  the  temperature 
of  distillation  upon  the  formation  of  aromatic  hydrocarbons 
in  gas,  it  was  found  that  the  amount  of  these  increased 
considenibly  as  the  heat  rose  from  dull  red  to  bright 
red,  whilst  those  of  the  fatty  series  did  not  vary  aiipreeiably. 
Conse(|uently  gas  obtained  at  the  higher  temperature  is 
richer  in  pure  I>enzene  than  that  obtained  at  the  lower 
temperature.  The  in\estigatioii  into  the  amount  of  the 
hydrocarbons  of  the  aromatic  and  oT  the  fatty  series  in  the 
gas  showed  that  in  the  diil'erent  stages  of  the  distillation 
the  former  rose  steadily  from  the  beginning,  attained  its 
waximiim  amount  in  the  second  hour,  and  then  sank  jlowly, 
whereas  the  latter  was  high  during  the  first  hour  and  then 
fell  nipidly  till  the  fourth  hour.— E.  E.  it. 


sulphates  of  calcium,  zirconium,  magnesium,"  &e.  This 
material  is  wound  round  a  parallel  mandril  and  afierwaids 
coated  with  the  oxides  of  the  above  metals.  On  witlidrawal 
of  the  mandril  it  may  be  replaced  "  by  a  core  of  whiting 
and  saturated  solution  of  magnesium  sulphate  or  chloride." 

— D.  A.  S. 


PATENTS. 

Improcemcnls  in  Mantles  for  Incandescent  Liyhting  and 
Healing.  H.  I).  Bowman,  London.  Eng.  I'at.  17,8GG, 
December  6,  1888.     6(/. 

FiUROvs  material  is  saturated  with  "a  strong  .solution  of  the 
soluble  salts  of  refractory  materials  such  as  the  chlorides  or 


Iiitprot'ciitents  in  the  Pitrijictttiou  of  Gases.  E.  Soh'ay, 
lirusscls,  lielgiiim.  Eng.  Pat.  18,573,  December  19, 
1888.  8(/. 
This  is  a  device  for  filtering  gases  from  susiiended  dust  or 
vapour  in  the  vesicular  state.  'J'hc  gases  are  caused  to  pass 
through  a  layer  of  sand  or  suitable  granular  or  fibrous 
substance. — I).  A.  8. 


III.-DESTRUCTITE  DISTILLATION,  TAR 
PRODUCTS.  Etc. 

A  Melhi/l-furfurol  and  the  Corresponding  Methyl-pyrumucic 
Acid.     H.  B.  Heill.     Ber.  22,  607  — G08. 

About  12  jears  ago  the  author  drew  attention  to  the  large 
quantity  of  furfurol  (furfural)  that  is  produced  by  distilling 
wood  at  a  low  temperature  (Her.  10,  936).  A  fractionation 
was  effected  by  the  use  of  Hempel's  bead-tube, so  that  constant 
boiling  oils  were  obtained.  After  repeated  fractionation 
there  was  obtained  in  the  portion  distilling  below  205', 
besides  one  boiling  at  160' — 1G5°, — that  containing  the 
furfurol,  viz.,  the  fraction  boiling  at  180° — 18.5°,  and  also  a 
smaller  portion  boiling  at  185°- — 190°,  whilst  those  fractions 
boiling  respectively  at  1G.5°— 180°  and  190°— 205°  became 
continually  smaller  on  redistillation.  After  continued 
fractionation  at  length  a  fraction  boiling  at  184° — 186°  was 
obtained,  and  this  chiefly  composed  the  fraction  which 
distilled  between  180°— 190'.  The  oil  thus  obtained  gave 
a  marked  aldehvde  reaction  with  magenta-sulidiurous  acid, 
reduced  silver  oxide  easily  on  warming,  and  ga\e,  with 
sodium  bisulphite,  a  beautiful  crystalline  compound.  The 
aldehyde  recovered  from  the  bisulphite  compound  boiled 
constantly  at  186- j°— 187°  (mercurial  column  in  the 
vapour)  under  pressure  of  756  mm.  Since  these  properties 
left  little  doubt  that  the  eomiiound  was  a  inethyl-furfurol, 
it  was  converted  into  the  corresponding  acid.  This  proved 
to  be  very  similar  to  pyromucic  acid,  but  it  melted  at 
108° — 109°,  and  dissolved  with  more  ease  in  water  than 
that  acid,  also  with  more  ease  in  benzene  and  in  chloroform. 
It  proved  to  be  methjl-pyromucic  acid,  and  conseciuently 
the  mother  substance  was  nndoubtedly  methyl-fiirfurol. 
The   oil   boiling    at    186 -.5 — 187'  proved  to  be  soluble  iu 
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30  parts  of  cold  water,  and  the  aqueous  solution  yielded 
with  ammonia  a  beautifully  ciystalline  oompnund  melting 
at  8G' — 87°.  With  pheiiylliydrazine  metliyl-fmf'iirol  gi\es  a 
liquid  hydiazone,  and  yields  with  resorcinul  and  hydrochlorie 
acid  an  oiangered,  whilst  with  pyrogallcil  and  hydioehlorie 
acid,  a  carmine-red  condensation  product.  Acetate  of 
aniline  paper  is  only  coloured  yellow  by  its  aqueous 
solution,  but  later  on  a  deep  orange-red  colour  is  developed. 
The  author  is  examining  the  methyl-pyronuicic  acid  with 
a  view  to  elucidating  the  structure  of  the  mcthyl-f  urf  urol. 


On  Fttcosol.  ilaquenue.  Compt.  Rend.  109,  571 — 573. 
This  product,  which  is  obtained  by  distilling  certain  algx 
with  dilute  sulphuric  acid,  was  described  by  Stcuhouse  (Proc. 
Eoy.  Soc.  20,  80~)  as  isomeric  with  furfurol  (furfural).  The 
author  has  prepared  this  substance  from  Fitcus  cesicttlosus, 
obtaining  about  1  per  cent,  ou  the  dried  alga;,  and  finds 
that  by  careful  rectification  it  may  be  separated  into  two 
portions,  one  boiling  at  162° — lG;i  ,  forming  about  nine- 
tenths  of  the  whole,  and  the  other,  the  remaining  tenth, 
boiling  at  183°— 187'. 

The  former  of  these  is  found  to  be  identical  with  furfurol, 
and  the  latter  to  be  methyl-furfurol,  agreeing  in  all  its 
properties  with  methyl-furfurol  as  obtained  by  Heill  (Ber.  22, 
607,  see  previous  abstract)  from  wood  tar. — A.  L.  S. 


On  Formation  of  Higher  Aromatic  Hydrocarbons.     E.  von 

Boyen.  Chem.  Zeit.  13,  90o. 
The  author  (this  Journal,  1889,  273)  showed  the  formation 
of  picene  in  the  distillation  of  residual  paraffin.  This,  however, 
is  probably  derived  from  hydrocarbons  contained  therein  of 
high  specific  gravity  and  high  boiling  point. 
.  The  author  recently  observed  the  formation  of  picene 
during  the  distillation  of  the  last  distillate  of  neutral  tar  oils 
containing  no  paratfin.  The  distillate  freed  from  creosote  by 
means  of  alkali  and  distilled  with  superheated  steam,  yielded 
a  viscous  oil  boiling  over  3G0°,  sp.gr.  0-935,  of  a  clear 
yellow  colour  which  soon  darkened.  In  a  few  days  abun- 
dance of  yellow  granular  picene  separated ;  a  clear  viscous 
lubricating  oil  was  obtained  by  refining  with  acid  and  alkali. 

This  oil,  containing  the  true  picene  former,  was  treated 
as  in  Kelbe's  process  for  obtaining  retene  by  heating  with 
5  per  cent,  of  sulphur  (at  200" — 250°),  a  .strong  evolution  of 
suljihuretted  hydrogen  taking  place.  The  product  gave  on 
distillation  a  viscous,  dark-coloured  oil  of  disagreeable  odour  ; 
in  2-1  hours  picene  crystals  separated.  Thus  picene  is  formed 
from  per-  or  polyhydrides  contained  in  the  neutral  tar  oils 
of  highest  gravity  and  boiling  point  by  oxidation  (either 
with  sulphur  or  oxygen  of  the  air)  at  the  boiling  temperature. 

Hard  and  soft  paratfin  carefully  freed  from  every  trace  of 
oil  no  longer  ga^  c  the  smallest  trace  of  picene  on  distilling. 

— D.  A.  8.' 


Paraffins   in    Coal-Tur    Oils.     W.  W.  Stavelev-      Chem. 
Zeit.  13,  1108. 

After  the  distillation  of  coal  tar  in  large  tar  stills  is 
complete,  and  no  more  heav}-  anthracene  oils  flow  from  the 
condensers,  the  author  has  observed  that  a  small  quantity  of 
water  together  with  an  oil,  lighter  than  water,  drops  from  the 
condenser.  By  the  distillation  of  20  tons  of  coal  tar  several 
gallons  of  this  oil  were  obtained.  The  water  accompanying 
it  was  blood-red  and  contained  sulphocyanides.  The  oil 
when  submitted  to  fractional  distillation  in  Le  Bel's  apparatus 
yielded  oils  distilling  at  the  following  temperatures,  and 
having  the  following  specific  gravities  ; — 


Boiling  Point. 


Specific  Gravity  at  IS"  C. 


In  some  tar  works  during  the  distillation,  injurious  fumes 
are  given  off  which  are  passed  through  water  contained  in 
receivers  and  then  burnt.  In  these  receivers  the  author  has 
found  large  crystals  of  sulphur  and  also  collected  light  oils, 
which  when  treated  with  fuming  sulphuric  acid  and  subjected 
to  fractional  distillation,  yielded  : — 


Specific 

Gravity  at  15°. 

Boiling  Point, 

ec. 
43 

0-703 

0 

53—75 

40 

0-732 

75—85 

35 

0-726 

85-93 

40 

0-7-J5 

02—107 

33 

0-731 

107— U3 

193 

The  author  believes  that  these  light  oils  are  present  in  all 
portions  of  the  distillate  from  coal  tar,  and  even  from  pitch. 
He  considers  that  they  are  formed  by  the  dissociation  of 
the  vapours  during  distillation.  From  anthracene  oil 
(sp.  gr.  1  -  060  and  1  •  140)  the  author  obtained  by  fractional 
distillation — 

1"20  per  cent,  by  volume  of  water  containing  sulpho- 
cyanides. 

0-33  per  cent,  of  40 — 90  benzene  (sp.  gr.  =  0-874). 

0-60  per  cent,  of  90—160  solvent  naphtha. 

0-70  per  cent,  of  naphtha  (sp.  gr.  =  0-935).— E.  E.  B. 


On  c-Methylpyrrolines.  SI.  Dennstedt  and  A.  Lehne. 
Ber.  22,  1918—1920.  (Compare  Ber.  19,  2199  ;  J.  Chem. 
Soc.  1886,  1043 ;  and  Ber.  21,  3439  ;  J.  Chem.  Soc.  1889, 
400.) 

CiAMici-UJ  and  Silber  (Ber.  19,  1408  ;  J.  Chem.  Soc.  1886, 
719)  describe  the  action  of  acetic  anhydride  on  c-methyl- 
pyrroline  boiling  at  140° — 153°.  Their  results  are  usually 
in  unison  with  tho.se  of  the  authors,  but  in  this  case  the 
authors  find  two  isomeric  r-methylpyrrolincs,  one  boiling 
142°— 143°,  the  other  147°— 148°. 

For  this  research  these  were  prepared  pure  hy  boiling  the 
corresponding  animal  oil  pyrroline  fraction  140° — 153°  with 
caustic  potash  and  extracting  with  ether.  This  was  repeated 
and  the  resulting  oil  fractionated  carefully  into  the  fractions 
142°— 143°  and  147°— 148°. 

The  best  method  of  identifying  homologous  p3'rrolines  is 
by  condensation  of  benzaldehydi-  with  the  c-acctylpyrrolines 
to  pyrrylcinnamyl  ketones. 

The  very  crystallisable  nature  of  these  compounds  and 
their  gi-eater  solubility  in  warm  than  in  cold  alcohol  enables 
them  to  be  easily  obtained  in  the  pure  state. 

Both  isomeric  c-methyl  pyrrolines  were  thus  treated,  one 
part  being  heated  in  a  closed  tube  with  two  to  three  parts 
of  acetic  anhydride  and  one  part  of  sodium  acetate  for  three 
to  four  hours  at  190° ;  the  product  taken  up  with  warm  water 
and  subjected  to  a  sharp  current  of  steam.  The  resinous 
mass  is  mixed  with  animal  charcoal  and  dilute  alcohol, 
boiled  with  water,  the  cooled  filtrate  shaken  several  times 
with  ether,  and  the  ether  residue  distilled.  Water  and 
acetic  acid  come  over  first,  and  the  thermometer  thereafter 
rises  rapidh-  to  the  constant  boiling  point  of  the  particular 
acetyl  compound.  If  it  solidifies,  separate  the  crystals  and 
purity  the  crystals  obtained  by  means  of  water  and  dilute 
alcohol  or  by  redistillation. 

Thus  the  ]Hoduct  (if  the  simultaneously  formed  c-acetyl- 
f-methyl  pyrroline  be  disregarded)  is  c-acetyl-c-methyl 
pyrroline  boiling  at  240°  and  melting  85° — 86°  theoretically 
as  from  147° — 148°  d-methylpyrroline.  The  research  was 
undertaken  solely  in  hope  of  getting  the  same  compound. 
For  further  identification  this  was  boiled  with  benzaldehyde 
and  very  dilute  caustic  potash.  The  condensation  succeeded 
very  easily,  and  a  yellow  crj-stalline  mass  separated  in  a  few 
minutes  from  the  boiling  liquid,  the  melting  point  being 
193°,  and  when  recrystallised  from  boiling  alcohol  this  was 
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confirmed.  It  precipitated  on  cooling  iis  snlphur-yellow  firm 
needles.  Analysis  gave  C,4H,3NO  a-methylpyrnjlcinnamyl 
ketone,  or — 

[CjHjCCHj)  :  X  H  ]  CO .  CH  :  CH  .  CeHj. 

On  trealinj;  112^ — 14:!^  /3-nu'thy1pyrrolinc  as  ubovo,  tlic 
eliief  prodiK-t  is  1111  oil  lioilin^  at  l!:ui — 2:i.')',  holiilifyin^  in 
n  freezing  niixtiiiv  liiit  liiniifviiij;  at  2j'.  Hy  lOiuUiisntiuii 
with  lnii/aldihydi'  tlie  iiroiliiet  crystallised  in  eliar  yellmv 
plates  nieltiiij;  at  IJG" — lJT\giviiij;  on  analysis  t'uHijNO 
as  al)o\e. 

Tims  it  will  be  seen  that  the  diinethylindole  jirodnced 
(Her.  21,  3440)  is  manifestly  not  a  pure  product. — U.  A.  S. 


On  c-DimethylpyrroUnes.     M.  Dcnnstedt.     Her.  22, 
1920 — 1924. 

Ai.THoriiH  theoretically  there  should  he  four  r-dinicthyl- 
pyrroliiies,  only  two  have  heen  known  till  now,  namely  the 
o-a'-iliinethylpyiToline  of  Knon- (Her.  18,  ll."iS)  and  of  I'aal 
(Her.  18,  2254';  this  Journal,  18H5,  7:i'.0,  and  sceondly,  the 
a-/3'-dimcthylpyrroline  of  Kuorr  (.\nn.  Cluni.  I'hanii.  236, 
317). 

Cianiician  and  Weidel  (lier.  13,  78  ;  .1.  them.  Soe.  18H0, 
403)  isolated  a  r-dimetliylpyiroline  from  Dippi'l's  oil 
identical  with  the  first  of  those  mentioned  above,  the  boilinjl 
points  and  reactions  bein^  the  same. 

The  author  (Her.  21,  3429)  showed  that  from  r-isopropyl- 
pyrroline  both  c-melhylpyrrolines  eould  be  obtained.  To 
confirm  the  view  that  the  a  and  3  (a' and  ;8' hydrogen)  in 
the  respective  pyrrolines  is  not  replaced  by  an  alkyl  (jroup, 
the  followinj;  research  was  undertaken  : — 

From  o-3-diinethylpynoline  the  condensation  product 
a-fi'-ilimethylp!/iii/kiiimimyl  krfone  was  obtained  in  yellow 
shining  plates,  giving  on  analysis  C'lillisXO.  It  constitution 
is — 

[C.,H(CH3)(CH;,):XH]  CO.CHiCH.CjHi. 
(CH3:CHj:CO  =  o;;3':o'). 
On  passing  dry  hydrochloric  acid  gas  into  an  ethereal  solution 
of  the  c-fi'-dlmethylpyrrolinc  obtained  by  Knorr's  metlioil, 
needle-shaped  crystals  were  obtained  and  a  brown  liipiid. 
The  latter  was  .solidiHcd,  the  ether  decanted,  and  the  residue 
on  solution  in  water  gave  yellow  tloccnhut  ]iiefipitates,  with 
platinic  chloride  and  picric  acid,  both  of  wliiih  were  unstable. 
The  salt  is  a  double  one  of  di-  or  trimetliylpyrroline.  Tliis 
compound  is  also  unstable  if  set  free  from  hydrochloric  aci<l 
solution  by  alkali.  On  distilling  with  steam  it  is  partly 
reconverted  to  a-/3'-methylpynoline,and  only  near  the  close 
of  the  distillation  it  distils  more  slowly,  giving  yellowish 
crystalline  Jjilates,  melting  at  45' — 50',  soluble  in  hydro- 
chloric acid  and  giving  the  above  reactions.  The  gieater 
part  of  the  base  remains  behind  in  the  flask  as  a  dark 
yellow  resinous  mass,  soluble  in  ether,  but  on  evapoiaticm 
of  the  ether,  is  not  volatile,  and  chars  on  heating.  On 
exposure  to  air  it  deliquesces,  and  becomes  in  a  few  hours  a 
dark-coloured  resinous  mass.  Thus  no  indole  compound 
can  be  obtained  from  the  aqueous  .solution  of  the  chloride. 
On  allowing  it  to  stand  with  dilute  sulphuric  acid,  in  two 
days  the  colour  is  dark  red,  and  finally  it  becomes  a 
brownish-black  resinous  mass.  The  acid  liipiid  gives  on 
distillation  only  traces  of  a-^'-dlmethylpyrroliiie.  Thus  also 
no  indole-like  body  oecurs  in  the  distilled  product.  Tlie 
resinous  mass  shaken  with  ether  gives  a  red  amorphous 
substance  on  evaporation.  This  is  soluble  in  dilute  HVA. 
Indoles,  of  course,  though  soluble  in  concentrated  HC'l,  are 
rcprecipitated  on  adding  water. 

JJimethylpynoline  from  Dippil'.s  Oil. — The  author  and 
Zimmcrraan  (Her.  20,  857),  by  treating  the  dlmethyl- 
pyrrolinc  from  Dippel's  oil,  boiling  at  165  ,  with  HC'l  gas  in 
ethereal  solution,  obtained  an  indole.  This  salt  was  not 
completely  .soluble  in  water,  but  the  solution,  on  standing 
with  dilute  sulphuric  acid  for  a  day,  became  a  brownish- 
black  resinous  mass,  while  the  insoluble  part  was  unchanged. 
Hv  distilling  with  steam,  a  clear  yellow  oil,  with  the 
characteristic  odoin-,  was  obtained,  and  which  distinctly 
pave  all  the  essential  indole  reactions.  The  distillate, 
shaken  with  ether,  dried  with  caustic  alkali,  distilled  ((Ui 
evajioratlou  of  the  ether)  at  285',  corresponded  on  analysis 


to  telramethyliiidnte,  r'|;H|;;N.  It  dissolved  in  concentrated 
hydrochloric  acid,  and  was  reprecii)itated  with  water.  The 
picrtitr  was  obtained  in  lustrous  garnet-red  needles,  melting 
at  100'.  The  iUhylroipiinoline  was  obtained  as  an  oil 
giving  the  characteristic  othuir  and  reactions,  becoming  rose- 
red  (Ui  exposure  to  air,  dissoh'iiig  in  dilute  hydrochloric  acid 
and  being  precipitated  fnmi  eonceiit rated  hydrochloric  acid 
by  ferric  cliloride  as  the  characteristic  golden  yellow  double 
salt,  anilj;iviiig  with  mercuric  chloride  and  picric  acid  yellow 
precipitates. 

This  conversion  of  the  dimcthylpyridline,  boiling  at  Ifij', 
from  Dijipel's  oil,  renders  it  prol)able  that  both  a-af-  and 
a-jS'-dimethylpyrroliucs  are  contained. 

The  formation  of  tctramcthylindole  from  tctraiuethyl- 
illpyrroline  is  as  follows  ; — 

ClI., .  C— CH— CII— C .  CH., 

■    II      I         I        II         '      = 
CH, .  C— CII— CH— C .  CH, 
\/         \/ 
NH  NH 


H 


/ 


CH,.C 


C C.CII3 

II         II 

C — C.CH3 


Nil, 


V/\/ 


H 


NH 


Showing  o-y3  3.4  tetramelhyllndole  or  Vr.  2.3   I!.  3.4. 
tetramethvlindole.  — 1).  A.  S. 


On  the  c-Dimf'fhylpi/rroliitrs  contitiiipd  in  Dippel's  Oil* 
if.  Dcnnstedt.  Her.  22,  1924—1929.  (Compare  Her.  14, 
934  ;  20,  l:'^);  13,  78;  19,  1408,  2195;  J.  Cheni.  Soc. 
1880,  403  ;  and  this  Journal,  18S{i,  236.) 

Ix  ad<lition  to  the  evidence  evinced  b}'  the  foregoing 
communication,  the  author  has  found  another  circurasfaiice 
])ointing  to  the  presence  of  o-^-dimethylpyrrolinc  in 
Dippel's  oil. 

On  acting  on  pyrroline  and  its  homologues  with  acetic 
anhydride,  the  acetyl  group  replaces  easily  the  methine 
hydrogen  ;  as  a  rule  only  two  hydrogen  atoms  at  most  are 
replaced  in  this  way.  And  Ciamician  has  by  a  series  of 
careful  and  laborious  experiments  shown  that  only  the 
carbon  next  the  nitrogen  enters  with  the  acetyl  group  into 
the  compound.  On  treating  with  acetic  anhydride  and 
.sodium  acetate  in  a  sealed  tube  at  190°,  taking  up  the 
product  with  warm  water  and  distilling,  an  ji-acetylpyrroline 
comes  over.  The  residue  in  the  fiask  is  shaken  with  ether, 
and  the  ethereal  residue  di.stilled,  the  thermometer  eventually 
rises  to  250',  the  entire  mixture  distilling  at  250' — 260'. 
The  product,  a  yellow-coloured  viscous  oil,  has  no  longer  the 
ii-acetylp3'rroliiie  smell,  but  rather  that  of  r-acetylpyrroline. 
It  cannot,  however,  be  solidilied  in  a  freezing  mixture. 

The  sih-er  salt,  AgC^HmXO,  was  prepared  as  a  white 
crvstalline  precipitate,  darkening  on  exposure  to  light. 

The  JDimelhylpyrnjl-rinndmi/l  tuiiine,  C,-,H,,NO,  crystal- 
lises from  boiling  alcohol  in  yellow  plates  or  needles,  melting 
at  166'. 

Thus  the  existence  of  a-j3-dimethylpyrroline  in  animal 
oil  is  probably  proved,  which  does  not  of  course  exclude 
o-a'-dimethylpyrroline  and  the  171'  boiling  a-/3'- and  the 
yet  unknown  ;3-;3-dimethylpyiioliue,  which  seem  worth 
seeking  for. 

The  author  and  Zimnierinan  (Her.  19,  200)  collected  the 
170' — 171'  ]iyrroline  fraction  and  the  155  fraction,  from 
the  latter  of  which  they  supposed  /3-/3-ilimethylpyrroline 
could  be  obtained.     The  following  research  disproved  this. 

The  154' — 156'  fraction  was  carefully  obtained,  but 
proved  to  be  a  mixture  of  147' — 148'  o-mcthylpyrroline 
and  of  165'  dimethyliiyiroline. 

The  c-acetyl-a-mi-lhylpynolinc  melted  at  85' — 86',  the 
respective  cinnainyl  liclonvs  at  193'  and  166', 

The  171 ' — 172  fraction  gave  on  analysis  figures  equal  to 
trimetliylpyrroline,  CjlInN. 
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The  cinnaimjl  ketone  crystallised  in  clear  yellow  plates, 

meltiii]!;  at  142",  anaylsis  gave  C,r,H,;NO,  trimethylpyrryl- 
ciiiiiamyl  ketone.  The  author  admits  the  evideuce  of 
triinethylpyrroline  in  the  170" — 172"  fraction  is,  however, 
not  so  clear  as  that  of  Cianiieiau  and  himself  (Her.  14, 
1001),  when  from  the  higher  boiling  point  pyrrolines, 
the  fractions  181"— 182°,  186"— 190",  and  190"— 193°  gave  a 
similar  C;H,,X,  and  further  a  c-isopropylcinnamyl  ketone 
of  the  same  melting  point,  H2"  was  obtained,  isomeric 
with  the  above  compound,  but  not  identical. 

Dr.  Fock  examineil  the  respective  crystals,  and  submitteil 
a  report  showing  the  compound  in  question  was  in  rhombic 
prisms,  the  angles  measuring  74"  52',  while  the  angle  of 
crystals  of  c-isopropylcimuimylpyrroline  measured  70",  a 
marked  difference  of  4°  o2',  and  establishing  the  iudividuality 
of  each  ketone. 

'J'he  author  concludes  with  reference  to  the  imperfect 
nature  of  the  chain  of  evidence,  owing  to  the  impurity  of 
tlie  original  substance. — D.  A.  >S. 


IV.-COLOURING  MATTERS  AND  DYES. 

On  the  Actian   of  Viiimincs  nn    Diacetones.     A.  Combes. 
Compt.  liend.  108,  1252  — 12oo. 

Kkfkreixg  to  his  previous  in\'estigations  on  the  action  of 
the  fatty  and  aromatic  diamines  on  diacetones,  of  the  type 
of  acetylacetone,  and  the  conversion  of  these  products  into 
ipiinoline  derivatives,  the  author  continues  his  work  on  these 
bodies.  The  action  of  ethylene  diamine,  m-phenylene 
diamine,  m-cresylene  diamine,  and  benzidine  on  acetyl- 
acetone have  been  studied. 

On  mixing  oue  molecule  of  ethylene  diamine  and  two 
molecules  of  acetylacetone  a  strong  reaction  takes  place,  and 
the  mixture  becomes  hot,  with  elimination  of  water  and 
formation  of  a  white  crystalline  mass  which  melts  at  111"  C. 
Distilled  in  vacuo  it  yields  a  body  having  the  following 
formula  : — 


CH;,.CO.CH., 


CH.,.CO.GH., 


CH3.C:N.C1L.CIL.N;C 

The  hydrogen  atoms  of  the  radicle  CO  —  C'H.j  —  C  =  N, 
which  liehaves  as  an  acid,  can  be  replaced  by  metals,  for 
instance  by  copper,  yielding  the  compound  (V.-HigNnOoCu. 
Mineral  acids  in  an  aqueous  solution  sjilit  up  the  comjiound 
into  acetylacetone  and  ethylene  diamine,  but  by  the  action 
of  hydrochloric  acid  in  alcoholic  solution,  a  dihjdrochloride 
nuiy  be  obtained. 

The  action  of  m-cresylene  diamine  (m.  p.  99")  on  acetyl- 
acetone and  the  subsequent  treatment  with  sulphuric  acid 
did  not  yield  phenanthroline  as  anticifiated,  but  amido- 
trimcthylipiinoline,  melting  at  191°. 


lu  this  case  only  one  nmlecide  of  acetylacetone  acts  upon 
one  molecule  of  the  diamine — 

CyH.oN,  +  2  CsHaOj  =  2  H.O  -H  C,;H,s?f202 
C,;H,sN:02  +  H„0  =  C,jH„N2  +  C^HA  +  H^O 

I'latino  and  merciiro  double  chloridis  and  chromate  of  the 
qninoline  base  were  prepared. 

From    the    nmidoquinolines 
matters  has  been  prepared. — O.  J.  S. 


On  Piperazines.    C.  A.  BischofP.     Ber.  22,  1774—1777. 

Kebuffat  describes  an  acid  which,  according  to  him,  is — ■ 

/II  HO.CO.CHo. 

C„H,.N<;  '>X.C„H3 

\  CHj  .  CO -^ 

This  formula,  however,  the  author  asserts  belongs  to  a 
body  obtained  from  piperazine.  Abenius  prepared  another 
compound  to  which  he  ascribes  the  same  constitution. 
Comparative  studies  have,  however,  shown  that  KebufEat's 
acid  is — 

/CH.,.CO.OH 
C-cH^n/ 

\CH,.CO.XHC„H. 


whilst  Abeuius's  acid  is- 


C„H5.N 


/ 


CH.,.CO.,H 


The  author  further  proposes  to  represent  the  position  of 
the  carbon  atoms  in  the  following  way  : — 

/CH(o).(/3)CH.,. 

NH<  >NH 

\CH;(S).(7)CH„/ 

and  to  call  a  methylene -group,  in  which  two  hydrogens  are 
replaced  by  oxygen,  an  Aci-group.     For  instance  : — 

CO  .  CO 


new   class   of    colouring 


1.  C 


ft.x/        ■        Nn.CjH, 

NTH,  PH./ 


■CH,,.CH, 

Diphenyl-o-/3-diacipiperaziue 

,CO.CH„ 


xV 


\C0.CR 
Diphenyl-a-S-diacipiperaziue 

/CO.CH., 
HI.  C'eH^.N/ 

\CH„.CO 
Diphenyl-a-y-diacipiperaziue 


'.vt.  / 


— A.  L. 


On  Ilt/dratfd  Pidzim'S  oj'fhc  Aromatic  Series.     C.  A. 
Bischoff.     Ber.  22,  1777—1783. 

DiPHENVLrii'KKAZixK  was  first  obtained  bj-  Hofmanu  by  the 
action  of  etliylenebromide  on  aniline.  The  yield  is,  however, 
very  poor.  The  author  improved  the  method  bj-  using 
equivalent  molecules  of  etliylenebromide  and  aniline,  and 
adding  so  nnich  drj*  sodium  carbonate  or  acetate  as  is  neces- 
sary to  fix  the  hydrobromic  acid  produced  in  this  reaction. 
The  yield  was  8U  per  cent.  The  melting  point  of  the  pure 
base  is  163 '5"  C.     Its  constitution  is — 


,CH.,.CHo 


C,;H,.N 


\r 


CH.,.CH. 


y^.c^u, 


Nitrous  acul  forms  a  nitroso  product,  wliieh  ou  rfduction 
yields  a  dianiido  (.■onipouiid — 

/CHn.CHo. 

NH..CoH,.H<  ■  >:y.C6H4.NH., 

Diazo  compounds  cond>iiie  with  diphenvipiperaziuc  aud  form 
eolourin«;j  matters.  The  product  formed  hy  couphiig  diazo- 
heiizeue  suljdionic  acid  with  it  is  a  yellow  powder,  dyeing 
wool  and  silk  a  pure  yellow.  The  diazo  eompouud  of 
a-uaphthylamlne  sulphouic  aeld  is  a  tetrazo  colour  which 
dyes  wool  and  silk  a  claret  red. 

If  /j-diamidodiphenylpiperazine  be  diazotised  and  con- 
jugated with  naphthylamine  and  naplithol-sulplionre  acids, 
colouring  mat ter.->  areohtained  which  dye  vunuordanted  cotton 
diiectly.  The  condanation  with  nal)htholdi^ulphuuic  acid 
(K-salt)  forms  a  hcautiful  blue  vitlet. 
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Ity  the  autioii  of  bcnzyltrichloriilf  or  diplK'iiylpipiTii/.im' 
11  j;roeii  colouring  lurtttt-r  similar  to  Mulucbitu  grcoii  was 
ubtaliiuU. 

Vwrthotolylpiperazine — 

/CH.,.CH,,v 

CH,.CeH,.X<        ■        ■Nx.C.HitH, 

^CHj.CHj/ 

nulls  at  174    C,  and  crystallises  in  needli's  from  alcohol. 

VipariilolylpiperaziHe  form!)  prisms  from  benzene,  milt 
in;;  at  187'— IHH'  C. 

Di-a-Haphthijlpiperuztne — 

.CH...CH,v 

c„H;.N<     "      'Nx.c.jr. 

\CH2.CH,./ 
forms  prisms  from  chloroform,  melting  at  265°  C. 

Vi  -  0  -  miphthi/laminepiperazine  had  not  so  far  hceu 
sulliciently  puriticd  for  analysis. 

Viparamethylhydi  orijdi phenyl pipeiazinc — ■ 

.CH.,.C1I,. 

CHjO .  C^H^ .  N  <        '  >  N .  CjHp .  ( '  H , 

\CHj.CHo/ 

ohtained   from    paninisidine  and   ethylcncbromidc,    incllliif; 
IHiint  'I'i'i   C. 

Vipara-ethylhydroxydipheuylpipiruzine  melts  at  218'  C. 

—A.  L. 


On  Mono-udpiperazines.    C.  A.  BischofEaiidO.  Nast\(>gcl. 
Ber.  22,  1783— 178G. 

Hv  the  action  of  monochloracctie  acid  on  ctliylcncdiphcnyl 
diamine  diphenylmouo-acipiperazine  was  obtained — 

C6H3.NH.CHJ.CH...XH.C0H,  +  CHX'l.CO.OII  - 

CjHi.XX  '  >X.C5H,  +  HCl  +  H.,0 

\  CHj.CO  / 

It  was  necessary  to  add  as  much  sodium  acetate  as  is  reiinired 
to  neutralise  the  liydroclihjric  aciil  fornuil  by  tlu'  reaction  in 
order  to  obtain  a  (jooil  result.  The  action  takes  place  at 
160"— 170  ('.  The  substance  melts  at  148  C,  and  is 
soluble  in  most  solvents  with  the  exception  of  water. 

Muno-iuctyhlliyliNcdipheiiylHiamiiiv — 

/CO.CH.H. 
C„H,.X<;  >XH.C„Hi 

\cir. .  vn.y 

mcttin;;  at  128  C.,  and  -Dr/>Ae7*y/^>/^ciY(Zfnc,  were  obtained  as 
by-products. 

Hy  the  action  of  one  molecule  of  acetic  anhydride  on 
('tbylciicdi|di('riylilianiine  at  120" — IHO  ('.,  Minin-iiivtiihlhy- 
linediplunyldiuinine{m.\>X.  =  \ii  ),  uiiiaiiilidv,  diphviiyl- 
piperazine,  and  diacetyliHiyhiiediplunyldiamiiie — 

\CH.,.CH,, / 

melting  at  I08'  C,  were  formed. 

Uiparalolylmono-acipiperaziiie^ 


CH,.C.H<.X 


.CHj.CH... 


x.c;h,.ch, 


\CH.,.C0/ 

melting    at    IfiS-.i''  C,    was     prepared    like    tlic    analogous 
phenyl  compound. — A.  L. 


a-y-m<icipipi'iaz!nes.      C.  A.  Hisehoft  and  O.  Nastvogel. 
Her.  22,  1786—1792. 

lOOgrnis.  of  monochloracctie  acid,  120  grnis.  of  sodium 
acetate  in  crystals,  and  100  gnus,  of  ortbotoluidinc  were 
mixed,  and  heated  on  the  watir-bath  until  all  was  meltc<l. 
Then  120  cc.  of  water  were  added  and  the  mixture  heated 
until  the  layer  of  oil  ceascil  to  increase,  and  a  drop  solidilieil 
on  cooling."  The  tolylglycine,  fH;,.('„H,.XH.(H.,.COOH, 
nudts  at  14'J"— 1.)0  C'.  'When  heated  in  a  retort  to  140"— 
I.">0^('.  in  a  current  of  hydrogen  until  water  t-eases  to  be 
formed,  no  e\'olution  of  cnrbonic  acid  was  perccptil)le.  The 
temperature  is  then  to  be  increased  to  220'  C.  A  light  yellow 
mass  is  formed,  which  when  mixed  with  ether  is  changed 
into  a  white  powder.  Hy  dissolving  it  in  chloroform  and 
precipitating  with  alcohol  the  pipera/.ine  was  obtained  in  a 
pure  state.     Orlhoditolyl-u-v-diacipiperazine — 

CHj.CoH^.x/  'Nx.CVHj.CHj 

melts  at  160' C. 

Piiiu-ethylhydio.iypheiiylylycliie— 

CM.,.O.Cf,l{^.NH.CU„.COOH^ 

is  obtained  friun  ]ihenetidine  hydrochloride  and  monochlor- 
acctie acid  in  aipieous  solution.  It  melts  at  16:!"  ('.  If 
heated  rapidly  it  decomposes  witli  much  more  considerable 
evolution  of  carbonic  acid  than  if  heated  slowly.  The 
following  products  arc  formed  on  heating  this  compound. 

Piiyethylhydrouymethylaniline,  C'.>H5. 0 . CjH^ . XH . CHj. 

Dipaiethylhydro.ryphiiiyl-a-y-diiiclpipeiaz!ne — 

/CO.CH.x 
CjHj .  O .  CeH^ .  X  <;  ■  >  X .  C^H^ .  OC jH, 

melting  ut  265'  C. 

Glycolyldi-etliylhydroxyauilide^- 

CjHa .  O .  C'oH, .  XHCHi .  CO .  NH .  C^H^  .  OCM^ 

and  an  acid,  probably — 

/CH.,.COOH 
C,H,.O.C„H,.N< 

\  CHj .  CO .  XH .  C^H, .  OCoHj 

A  melhoil  is  given  for  the  sejiaratiim  of  these  substances, 
for  which  the  original  must  be  consulted. — A.  L. 


Some  Homotoynes  of  JJijihcni/f-ay-diacipiprrazine. 
O.  Xa.stvoge'l.     I!er.  22,  1792—1795. 
Alpha-anil idopropiotiii:  cthi/lclhrr — ■ 

C6H5.XH.CH(CHj)C();.C.H, 

obtained  by  the  action  of  alphabromopropionic  ether  on 
aniline.     Its  boiling  point  is  272'  C. 

Alph  a-a  n  ilidop  1  op  ion  ic  a  « ilidv^ 

C  ,;H.,.  XH .  CH(CH;,) .  CO .  XHC.Hi 
Melting  point  =  126^  C. 

Uiphcnyl-a-y-dimethyl-0-S-diavipipeiazine — 

/CH(CH3).CO. 

CeH,.X<  >X.C,H, 

\CO.CH(CH3)/ 

melts  at  180'— 181°  C,  and  nas  prepared  by  the  action  of 
acetic  anhydride  on  alpha-anilidopro]iionic  acitl.  A  second 
isomeride,  more  easily  soluble  in  ether,  and  melting  at 
147"— 148"' C,  was  obtained,  the  constitution  of  which  has 
yet  to  be  ascertained, 

A Iph a-a nilidobutyric  ethylethev— 

CSi  ■  NH  .CH(CjH,)COj .  CjH, 
It  boils  ut  278"  C. 
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Alpha-anilidohityric  acid  was  prepared  bv  saponifying 
the  ether.     It  melts  at  139'— 140'  0. 

I)i phenyl- a-y-diethijl-^-5-diacipiperazine — 


v/ 


CH(C2H^).CO, 


\C0.CH(C„H5)/ 

was  prepared  like  the  analogous  compound  before  described. 
It  melts  at  260'  C— .\.  L. 


On  Diphenyl-a-y~  and  a-B-diaripiperazhte.    A.  Hausdorfer. 
Ber.  22,  1795—1804. 

Ox  heating  2  mols.  of  aniline  with  1  mol.  of  chloracetic 
acid  on  a  saltwater-bath,  the  following  products  were 
isolated  :  — 

Phenylglycine. 

PhenyUmidodiacetic  add  CV,H5.X:(CH2.CO.OH)i,.    The 
latter  melts  and  decomposes  at  1.50' — 155'  C. 

An    acid,   CV,H^.NH.CH..CO.XCC6H0.CH.,.COOH, 
melting  at  211'— 213'  C. 

Phenylglycine  anilide,  melting  at  111-5'  C;  and 

Diphcnyl-a-y-diacipiperazine — 

/CH.,.COs, 
CV,H3.X/       "  >X.C6H, 


-CO.CH, 


/' 


Acetijlph  cnyJglycine- 


C^H^.X 


\ 


CHo.CO.H 
CO.CH, 


m.pt.  =  192'— 193'  C,  an  acid  CnjHicXoOj  melting  at 
211' — 213'  C,  and  identical  with  the  one  above  described; 
Phenylglycine  anilide,  m.f.  111'5'C. ;  and  Diphenyl-a-y- 
d iacipiperazine  are  obtained. 

If  equal  molecules  of  aniline  and  chloracetic  acid  be 
heated  with  ordinary  sodium  acetate  Phenylglycine  and 
Phenyl-imido-cUacetic  acid  are  obtained.  Hy  heating  the 
latter  gradiially  with  the  molecular  proportion  of  aniline 
to  170' — 180'  C,  Phenyl-imido-diacetic  acid  mono-anilideis 
formed  : — ■ 

/CH„.CO.,H 
QH,.X/       ■     •  ' 

\CH2.CO.XH.C5H5 

(m.pt.  =  218'  C). 

Molecular  weights  of  phenylglycine  anilide  and  chloracetic 
ether  heated  with  dehydrated  sodium  acetate  produce 
phenyl-imido-diacetic  anilide  ethylether — • 

/CH.,.CO...C„H, 

^CHj.CO.XH.CoHj 

melting  at  121'— 122'  C. 

Uiphenyl-a-^-d  iacipiperazine — 

.CUX'O 

'^CHjCO 

was  obtained  from  phenylglycine  anilide,  chloracetic  ether, 
and  sodium  ethylate. 

Xeedles,  melting  at  1.52' — 153'  C. 

Some  more  derivatives :  Bromo-acetjlphenylglycine  and 
Phenylglycinylphenylglycine — 

,CH.,.CO.,H 
C,H,.X/ 

^CO.CHj.XH.CjHj 

are  described. — A.  L, 


melting  at  263'  C. 
If  equal  quantities  of  aniline,  chloracetic  acid,  and 
dehydrated  sodium  acetate  be  heated  in  the  oil  bath  with 
inverted  condensor  at  110' — 120'  C.  for  half  an  hour,  and 
for  3 — 1  hours  at  140° — -150'  without  the  inverted  con- 
densor : — ■ 


a-P-Diacipiperazines  and  some  abnormal  Reactions  in  the 
Formation  of  Pipcrazines.  C.  A.  BischofE  and  0. 
Xastvogel.     Ber.  22,  1804—1808. 

Diacipiperazines.of  the  general  formula — 

/  CHg.CHn  \ 

XX <  >xx 

\  CO. CO  / 

were  obtainable  by  the  action   of  oxalic  acid  on  the  secon- 
dary bases  XXH  ."CHs .  CH2 .  XH .  X.     Thus  :— 

Diphenyl-a-^-diacipiperazine — 
CH,.CH„ 


C„Hs.X 


.r/' 


\n 


CO.  CO 


■)>N.C,H3 


was  obtained  by  the  action  of  oxalic  acid  on  ethylenediphenyl- 
diamine  at  200'  C,  and  formed  colourless  plates  melting  at 
258'  C. 
The  homologous  bodj- — 


Diorthololyl-a-8-diacipiperazine — 


CH,.C,H,.X 


/ 


CH„.CH., 


CO 


'\x.C,H 
.CO  / 


4-CH3 


(CH3  :  X  in  both  nuclei  =  1 :  2).   It  melts  at  183-5°— 184' C. 
By  the  action  of  oxalic  acid  on  paratolylglycinetoluide, 
diparatolyldiaeipiperazine    was     obtained     amongst     other 
products — 

2CH3.C6H4.XH.CO.CH..XHCcH^.CH3  +  CjHA 

=  C.O;  (XHC6H4CH3)5  +  2  HjO 

/CO.CHj^^ 

+  CH3.C,H^<  >N.C6Hj(CH3) 

\CH„.CO/ 

Oxalic  acid  acting  on  malonyldianilide  produces  more 
i  complicated  substances.  Malonic  ethylether  forms  with 
I  cthylenediphenyldiamine  diphcnylpiperazine. 

Monochloracetic    acid    combines   with    a-naphthvlamine 
1   when   mixed   at  the  ordinary   temperature,   and   forms   an 

addition   product    melting    at    90'   C.      When   heated    an 

amorphous     body    was    obtained    with     the    approximate 

formula — 


C,„H-.X 


c/ 


CH.,.COs 


\C0.CHj/ 

a-miphthylglycine,  C„H..NH .CH«.CO^H,  is  formed 
by " thoroughly  mixing  the  base,  monochloracetic  acid,  and 
sodium  acetate  and  heating  to  100'  C.  It  crystallises  from 
alcohol,  and  melts  at  198' — 199"^  C.  When  heated  in  an 
atmosphere  of  carbonic  acid  to  230'  C.  an  anhydride — 


is  formed,  melting  at  268'— 269'  C A.  L. 


On  some  Derieativcs  and  lieaetions  of  Telramethyldi- 
amidobenzophcnone.  M.  Xathausohn  and  P.  Miiller. 
Ber.  22,  1875—1901. 

Dibenzogldimethyldiamidobenzophenotie — 

COlC^HtN(^CH:,.C.H„0.{)].. 

Equal  parts  of  tetramethylbenzophenone  and  benzo\Ichloride 
were  heated  in  the  oil-bath  to  190' C.  The  colom- of  the 
mixture  changed  through  blue  and  green  into  dark  red. 
Metbylchloride  escaped  abundantly  as  a  gas.  After  three 
hours  the  reaction  appeared  to  be  iinished.  The  red  mass 
was  powdered,  the  excess  of  benzoylchloride  removed  by 
washing  with  sodium  carbonate  solution,  and  the  residue 
was  crystallised  from  alcohol.  Light-brown  plates  were 
obtained,  melting  at  102'  C.  Excess  of  benzoylchloride 
produced  the  same  body.  Attempts  at  saponification 
proved  fruitless.  The  production  of  the  corresponding  aeetyl- 
compounds  bj-  the  action  of  acetylchloride  was  not  successful. 

Tetramethyldiamidnbenzophenone  methyliodide — 

C'0[C,//^A-(C//3)3/]„. 
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The  ketone  was  heated  for  four  Iioiirs  with  an  excess  of 
mvthvlliMllde  and  methyl  aleohol.  The  prodiu't  of  the  iiMftioii 
when  ervstallised  from  aleohiil  yielded  thin  li;;lit  yiUow 
crystalline  scales  mcllinp  at  105'  (.'.,  with  ditliciilly  sohililo 
in  cold  alcohol  and  cold  water,  hnt  easily  dissolved  liy  these 
solvents  when  hot.  On  heating  this  methyliodo-eonnHiund 
to  150',  methyliodide  distils  over  and  the  oripnal  ketone 
remains. 

Reduction  of  the  Ketone  by  Sodium  amalgam. —  Tetra- 
methyldiamidodiphen,jUarbinol[(_CH^)„N(\llt']«CII.OH. 
— This  earhinol  crystallises  in  colourless  prisms  from  ether 
and  henzeiie,  and  melts  at  90'  C.  Soluble  with  a  blue  colimr 
in  hot  alcohol  and  ijlacial  acetic  acid,  to  a  colourless  liquid  in 
benzene  and  ether.  The  hydrochloride,  the  platinum  <louble 
salt,  and  the  picrate  are  described. 

Tetramelhyldiamidodipheni/lcarhinol  methyliodide — 
CII[C,U,N{CH,\I^^OH 

crystallises  from  hot  alcohol  in  colourless  plates,  melting  at 
195°  C,  and  decomposin<j  at  2-10°  C,  methyliodide  being 
evolved.  It  is  little  soluble  in  cold,  but  abundantly  in  hot 
alcohol  and  water.  Its  preparation  is  the  same  as  that  of 
the  corresponding  ketone  compound. 

Tetramethyldiamidodiphenylmethane — 

c//o[Q«,..V(r//3),]j 

was  obtained  by  distilling  the  ketone  with  10  times  its 
weiglit  of  zinc  dust  in  an  atmosphere  of  hydrogen.  The 
distillate  melted  after  purification  and  crystallisation  at 
90"  C. 

Tetramethyldiamidotetrabromobenzophcnone — 

was  prepared  by  treating  the  glacial  acetic  acid  solution  of 
the  ketone  with  bromine.  It  melts  after  puritication  at 
172'  C,  and  is  easily  soluble  in  hot  alcohol,  but  with 
dilliculty  in  benzene  and  ether. 

Tclramethyldiamidonitrobcnzophenone — 

{CH^\N.  (,NO,)C,H3.CO.C,Ut.N(,CH,)^. 

This  compound  was  obtained  by  adding  to  a  solution  of 
the  ketone  in  concentrated  sulphuric  acid  the  molecular 
proportion  of  sodium  nitrate.  After  heating  for  a  few  hours 
on  the  watcr-batl;  the  mixture  was  poured  (after  cooling) 
into  water  containing  ammonia;  a  yellow  precipitate  was 
formed.  This,  after  recrystallisation,  melted  at  144'  C. 
The  compound  is  easily  soluble  in  hot  alcohol  and  benzene, 
with  difficulty  in  cold  alcohol  and  benzene  and  in  ether. 

Uy  reducing  this  compound  with  stannous  chloride  and 
hvdrochloric  acid — ■ 


Tel  ramcthyldiamidobenzophenone — 
>< 


C0< 


was  obtained,  melting  at  82°  C,  soluble  in  boiling  alcohol 
and  benzene.  The  picrate  and  platinum  double  salt  were 
prepared. 

Condensation  products  of  Tetramethyldiamidodiphenyl- 
carbinol — 

Tetramethyltriamidotriphenylmethane— 

This  base  was  prepared  according  to  the  method  of  the 
Hadische  Anilin  und  Soda  t'abrik.  Kecrystallised  after 
purification  from  alcohol,  it  forms  small  white  needles  melting 
at  65'  C,  soluble  in  alcohol,  ether,  and  benzene.  The  hydro- 
chloric acid  salt,  the  platinum  double  salt,  and  picrate  are 
described.     Its  benzoyl  compound — 

[(CH3)j.NC6H^]jCH.Cr,H<.NH(C;H50) 

was  prepared  by  heating  it  with  benzoic  anhyiliide  at  150° C. 
It  forms  small  plates,  nearly  colourless,  melting  at  12H"  C, 
.soluble  in  hot  alcohol  and  benzene,  with  difficulty  soluble  in 


ether.  The  methyliode  compound,  CHfCJIi.NCCKj)^!],, 
was  obtained  in  tlie  usual  way,  and  melts  at  172' C.  It  is 
soluble  in  alcohol  and  hot  water,  but  nearly  insoluble  in  ether 
mid  benzene. 

I  ictiivia  blue  li.  was  prepared  by  mixing  10  parts  of 
tetranuthyldiamidobenzophenone,  nine  parts  of  o-phenyl- 
naiilithylajuiue,  and  seven  ]iarts  of  phosphorus  oxychloride. 
A  reaction  takes  place,  which  is  finished  by  gradually  heating 
to  110'  ('.,  and  keeping  up  this  temperature  for  15  minutes. 
The  colouring  matter  was  jiurified  in  the  usual  way,  and 
tiuidly  crystallised  from  a  mixture  of  benzene  and  alcohol. 
It  is  easily  soluble  in  hot  water  and  alcohol,  with  difficulty 
in  benzene,  and  very  little  in  ether.  Its  formula  is  probably 
cither — 

C  II 

[(CH3)jN.CeH,],:C/|'°    '  or 

^N(C1)HC»H5 
C  H 

[(Cn3)„N.CeHj3:C/|''    ' 

^N(C1)HC,„H, 

Caustic  soda  precipitates  the  free  base  as  a  black  substance 
melting  at  95°  C,  which  could  not  be  crystallised.  Its 
formula  is  [(CH3);NCbH^].X'(0H)  .  C,„H6  .  NH  .  Q\U^. 
The  platinum  double  salt  and  picrate  were  prepared  in  the 
nsual  way.  On  reducing  the  Victoria  blue  solution  with 
zinc  dust  and  hydrochloric  aci<i,  the  leiico  compound  was 
obtained.  On  addition  of  excess  of  caustic  soda  a  light  blue 
flocculent  precipitate,  [(CH3)„NC5H4]„CH.C,oH6.NHCjHs, 
is  formed,  melting  at  125°  C,  which  could  not  be  crystallised. 
Its  picrate  and  platinum  double  salt  are  described. 

Victoria  blue  IV.  II.  is  a  condensation  product  of  tetra- 
methyldiamidobenzoplienone  with  methylphcnyl-o-naphthyl- 
aniine.  Its  preparation  is  the  same  as  that  of  the  above- 
described  compound.  Its  formula  is  Cj^HjjNaCl.  The  free 
base  was  obtained  by  precipitation  with  sodium  carbonate 
as  a  black  substance  which,  after  redissolviug  and  precipita- 
tion, acquired  finally  a  brick-red  colour.  It  melted  at77°C. 
It  is  with  difficulty  soluble  in  benzene,  easily  in  alcohol. 
The  leuco-base  was  prejiared  in  the  same  way  as  before 
described.  It  could  not  be  crystallised,  though  soluble  in 
alcohol  and  ether.     It  is  sparingly  soluble  in  benzene. 

Victoria  blue  U.  was  treated  for  six  liours  with  concen- 
trated hydrochloric  acid  at  230° — 250°  C.  On  opening  the 
tube  a  gas,  methylchloride,  escaped.  The  contents  of  the 
tube  consisted  of  a  dark-brown  licjuid  and  a  black  resinous 
substance.  The  licjuid  was  diluted  with  water,  and  then 
caustic  soda  added.  A  light  grey  precipitate  was  formed, 
from  which,  by  treatment  with  steam,  dimethylaniline  was 
separated.  The  solid  residue  was  purified  by  repeated 
solution  in  cumene,  and  precipitation  with  petroleum  spirit. 
Its  formula  is  Co3H,sNoO,  and  its  constitution  is  expressed 
by  either  the  formula  NH.,C6H^.CO.C,„H6(NH)C5H5  or 
NH„C6H4.CO.C5H4(NH)C,„H7.     It  melts  at  92°  C. 

Victoria  blue  B.  was  further  distilled  by  itself,  with 
soda  lime  and  with  zinc  dust  in  an  atmosphere  of  hydrogen. 
In  all  cases  dimethylaniline  and  a  dark  yellow  oil  boiling  at 
330' — 335°  C.  were  formed.  The  latter  product  is  probably 
naphthylphenylamine.  This  compound  is  described  as  a 
white  body  melting  at  GO'C,  and  forming  an  acetyl  compound 
melting  at  114' — 115  ('.  The  authors  succeeded  in  preparing 
the  same  acetyl  derivative  from  the  substance  they  obtained, 
which  nuist,  therefore,  be  considered  as  identical  with 
phenyl-a-uaphthylamine. — A.  L. 


fiyntheses  in  the  Ox-azine  Series.     Ij.  Knorr. 
See  also  under  XX.,  page  1004. 
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PATENTS. 

Improvements  in  the   Production  of  Green   and  JBluish- 
Green  Colouring  Matters.     O.   Iraray,  London.     From 
the  "  Faibwerke  vormals  Meistcr,  Lucius,  and  Briining," 
Hbchst,    Germany.      Eng.    Pat.     14,822,    October    15, 
1888.     8d. 
This  is  an  extention  of  the  Eng.  Pat.  12,796  of  1888  (this 
Journal,    1889,    701),   and   describes   the   sulphonation   of 
;H-amido-leuco  bases  of  the  general  formula — 
/CeH.NX^CS) 

and  their  subsequent  oxidation  into  colouring  matters. 
The  same  colouring  matters  are  obtained  by  sulphonating 
the  corresponding  carbinols — 

(COH)( 

The  following  examples  are  given  of  the  two  methods. 
30  kilos,  of  m-amidotetr.a-cthyldiamido-triphenyl  methane 
are  dissolved  in  150  kilos,  of  sulphuric  acid  containing 
20  per  cent,  of  SO3.  The  temperature  of  the  melt  is  raised 
to  90° — 100^  until  a  sample  dissolves  to  a  clear  solution  in 
a  3  per  cent,  solution  of  ammonia.  The  whole  is  then 
converted  into  the  calcium  or  sodium  salt.  In  the  case  of 
compounds  like  ?«-amido-dibenzyldimethyldiamidotriphenyl 
methane  (j.e.,  with  benzyl  or  phen}'!,  &c.  in  the  amido 
group)— 

oh/ 

"^  [CeH,N(CH3)(C,H.)]., 

the  sulphonation  is  performed  at  CO',  and  eoutiuued  until 
a  sample  dissolves  easilj'  in  water  and  gives  a  violet  solution 
with  dilute  ammonia.  The  oxidation  is  effected  by  means 
of  the  peroxides  of  maugancse,  lead  or  barium,  together 
with  a  mineral  acid.  The  colouring  matters  obtained  are 
copper-red  powders  with  a  metallic  lustre,  easily  soluble  in 
water.  Excess  of  a  mineral  acid  turns  the  solution  green. 
Cold  caustic  soda  or  boiling  dilute  ammonia,  or  soda,  does 
not  destroy  the  colour,  and  the  blue  solution  onlj-  turns 
violet  on  boiliug  with  caustic  soda.  Wool  and  silk  are  dyed 
in  an  acid-bath  a  bluish-green  shade,  and  the  shades  are 
very  fast.  The  carbinols  are  sulphonated  as  follows,  and 
then  yield  the  same  dyestuffs.  20  kilos,  of  7;t-amido-tetra- 
ethyldiamidotriphenyl  carbinol  are  dissolved  in  100  kilos, 
of  monohydrate  and  heated  to  70°^ — 80°,  until  soluble  in 
ammonia  with  a  pure  blue  colour.  The  melt  is  then 
converted  into  the  calcium  or  sodium  salt. — T.  A.  L. 


3'Ae  Manufacture  or  Production  of  a  ]\'ew  SulpJwne  or 
Diethyl  Sulphone  Methyl  Ethyl  Methane.  B.  Willcox, 
Loudon.  From  the  "  Farbeufabriken  vormals  Friedrich 
Bayer  and  Co.,"  Elberfeld,  Germany.  Eng.  Pat.  16,333, 
KoVembcr  10,  1888.     6d. 

The  three  following  methods  are  given  for  the  production 
of  the  new  sulphone  which  is  a  substance  melting  at  76°, 
crystallising  from  water  in  shining  lamina;.  It  is  slightly 
soluble  in  cold  water,  but  more  readily  in  hot  water,  alcohol, 
ether  or  benzene.  It  is  odourless  and  has  a  slightly 
bitter  taste. 

1.  Methylethyl  ketone  is  added  to  the  calculated  quantity 
of  ethyl  mercaptan  and  dry  hydrochloric  acid  gas  passed 
through  the  mixture.  After  standing  some  hours  it  is 
poured  into  water,  the  oil  which  separates  dried  over 
calcium  chloride  and  rectified.  It  boils  without  decompo- 
sition at  198°— 203°,  and  is  converted  into  the  sulphone  by 
oxidation  with  permanganate  mixed  with  a  small  quantity 
of  acid.  When  the  permangan.ate  is  decolourised  the 
solution  is  boiled  down  and  filtered,  when  the  sulphone 
crystallises  out  on  cooling. 

2.  Dry  hydrochloric  acid  gas  is  passed  through  a  mixture 
in  molecular  proportions  of  acetaldehyde  and  ethylsulph- 
hj'drate.  The  condensation  product  boils  at  186' — 188°, 
and  is  converted  by  oxidation  into  diothylsulphone  methyl 


methane.  This  crystallises  in  shining  prisms  melting  at 
75 '  5°,  and  is  readily  soluble  in  water  and  other  solvents. 
Seven  parts  of  the  product  are  dissolved  in  20  parts  of  water, 
2-5  parts  of  solid  caustic  soda  and  5  parts  of  ethyl  iodide  are 
then  added,  and  the  whole  boiled  for  an  hour  with  an  inverted 
condenser.  C)n  cooling  the  solution,  diethylsulphone  methyl 
ethyl  methane  separates  out. 

3.  Propionic  aldehyde  in  equivalent  quantity  may  be 
employed  in  place  of  the  acetic  aldehyde  mentioned  in  (2). 
The  condensation  product  is  an  unpleasantly  smelling  oil 
boiling  at  190° — 200°.  The  diethylsulphone  ethyl  methane 
therefrom  melts  at  77°,  and  is  converted  into  diethylsulphone 
ethj-lmethvl  methane  as  described  above,  methj-l  iodide 
being  used  in  place  of  the  ethyl  iodide  there  meutioued. 
(This  Journal,  1889,  610.)— T.  A.  L. 


A  New  Manufacture  of  Dyestuffs.  C.  D.  Abel,  London. 
From  the  "  Actien  Gesellschaft  fur  Anilin  Fabrikation," 
Berlin,  Germany.  Eng.  Pat.  17,333,  November  28, 
1888.     6rf. 

Bv  heating  two  molecules  of  m-xjlidine  or  i//-cumidine  with 
two  molecules  of  sulphur,  sulphuretted  hydrogen  is  given 
off  and  bases  containmg  sulphur  are  obtained  which 
can  be  diazotised  and  combined  to  form  dyestuffs  with 
phenol  and  its  homologues,  resorcinol,  resorcinol  ethers, 
orcinol,  naphthol,  dihydroxy-naphthalene,  phenylene  diamine, 
toluylene  diamine,  chrysoidines,  Bismarck  Brown,  naphth3'l- 
amiue  and  its  alkyl  derivatives  and  their  sulphonic  or 
carboxylic  acids.  As  some  of  these  combinations  are 
scarcely  soluble  in  water  the  patent  describes  the  sulphona- 
tion of  the  sulphur  bases  and  subsequent  diazotisation  and 
combination  with  amines  or  phenols.  The  quantities  given 
for  the  preparation  of  the  sulphur  bases  are :  40  kilos,  of 
m-xjdidine  are  heated  with  10  kilos,  of  sulphur  so  long  as 
sulphuretted  hydrogen  is  given  off.  The  melt  is  allowed 
to  cool  slightly  and  is  then  poured  into  sulphuric  acid 
diluted  with  an  equal  bulk  of  w.ater.  The  sulphate  of  the 
new  base  separates  in  yellow  flakes.  20  kilos,  of  this  are 
dissolved  in  125  kilos,  of  hydrochloric  acid  of  12°  B.  and 
poured  into  1,000  litres  of  water.  14  kilos,  of  sodium 
nitrite  in  50  litres  of  water  are  then  added  and  the  whole 
poured  into  au  alkaline  solution  of  a-naphthol  disulphonic 
acid.  The  solution  is  then  boiled  and  the  dyestuff  precipi- 
tated by  means  of  salt.  The  colouring  matter  dyes 
unmordauted  cotton  a  red  shade. 

These  dyestuffs  are  higher  homologues  of  the  primulino 
series  (A.  G.  Green,  this  Journal,  1889,  383).  (See  also 
P.  Jacobson,  Ber.  22,  330 — 335;  L.  Gattermann,  this 
Journal,  1889,  275  and  608;  W.  Pfitzinger  and  L.  Gatter- 
mann, this  Journal,  1889,  608 ;  K.  Anschutz  and  G. 
Schultz,  Ber.  22,  580— 586.)— T.  A.  L. 


Manufacture  of  Bluish-Black   Colouring  Matters.      S, 

Pitt,   Sutton.     From  L.  Casella  and  Co.,  Frankfort-on- 

the-Maine,  Germany.     Eng.  Pat.   18,425,  December  17, 
1888.     &d. 

AccoRDiKG  to  Eng.  Pat.  9214  of  1885  (this  Journal,  1886, 
427),  the  patentees  have  a  process  for  preparing  azo  dye- 
stuffs  of  the  formula — ■ 

E'.N:N.Gi„H6.N:N.E".  [E'Nj  :  N^E"  =  4  :  4'] 

The  present  invention  describes  the  substitution  of  other 
naphthol  and  naphthv-lamine  mono-  and  disulphonic  acids 
and  also  of  dihvdroxynaphthalenes  and  their  sulphonic  acids 
for  the  naphthylamine  and  naphthol  sulphonic  acids  known 
at  the  time  of  the  patent  9214.  (1.)  In  place  of  the 
naphthj'lamine  sulphonic  acids  previously  used  the  following 
are  employed :  j3-naphthylamine  sulphonic  acid  F,  Eng. 
Pat.  12,908  of  1886  (this'  Journal,  1887,  725),  j8-naphthol- 
5-sulphonic  acid,  Eng.  Pat.  8265  of  1887  (this  Journal, 
1888,  431),  or  the  amido  acids  obtained  by  heating  with 
ammonia  the  naphthol  disulphonic  acid  of  Ger.  Pat.  38,281 
or  the  a-naplithylamine-5-sulphonie  acid  of  Ger.  Pats.  40,571 
and  45,776.  (2.)  For  the  naphthol  sulphonic  acids  it  is 
proposed  to  use  instead  naphthol  sulphonic  acid  F,  Eng. 
Pat.  12,908,  naphthol  mono-  and  disulphonic  acids  S,  Ger. 
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Pnt.  40,571,  napthol  sulphoiiie  acid,  Ger.  Tnt.  nS.CSI,  or 
/5-na]>litlii>l-5-(lisiil|>li()iiii;  ai'iil,  Kii^.  I'at.  S'Jfi.'i.  (;t.)  The 
naphtlioN  can  also  bo  ivplaocd  l>y  (Iiliy<Iioxvna]>lillialoiii'S 
ami  their  siil|>honic  ai'iils  (Giioss,  lior.  13,  ll'.'iO),  (ur. 
Pats.  41,031.  10,89:!,  and  4-2,-JCl.  The  tetra/.o  derivatives 
mentioned  in  Kn;;.  I'at.  9214  can  also  he  combined  witli 
amines  alone  and  give  dvestuffs. — T.  A.  L. 


Production  of  a  jViic  ^'ll:lel  Dye  nv  Coloiiihi;/  Mailer. 
T.  H.  Shillito,  London.  From  .1.  U.  Geifry  and  Co., 
Uascl,  Switzerland.  Kng.  I'at.  2911,  I'ebrnary  19, 
1S89.     4</. 

TwKNTY  kilos,  of  jiallamide  and  .'iO  kilos,  of  nilroso-dimethyl- 
nniline  hydrochloride  are  heated  in  a  solution  of  acetic  acid. 
The  colourinj;  matter  sepamtes  in  small  greenish  crystals. 
It  dissolves  in  water  and  alkalis  with  a  violet,  and  in 
acids  with  a  red  colour.  For  printing  jiurposes  it  is 
converted  into  the  sodium  bisulphite  compound  and  in 
dyeing  as  well  as  in  printing  roijuires  a  chromium  or  other 
mordant. — T.  .\.  L. 


Improvemenls  in  the  Manufacture  nf  Mixed  Azo  Colonrs. 
H.  H.  licigh,  liOndon.  From  1!.  G.  Williams,  Albany, 
U.S.A.     Kiig.  Pat.  12,707,  August  1:!,  1889.     6d. 

WiiEX  one  molecule  of  a  tetnizo-compound  is  combined 
with  one  molecule  of  a  naphthylaniinc  or  its  sulphonic  acid, 
an  insoluble  intermediate  compound  is  obtained.  .V  new 
class  of  these  intermediate  bodies  is  obtained  by  combining 
one  molecule  of  a  naphthalene-azo-naplilhylaniinc  or 
sulphonic  acids  of  the  same  with  one  molecule  of  a  tctrazo- 
cumpouud,  and  reacting  on  them  with  ariotlier  molecule  of 
T\n  amine  or  a  phenol.  L'o  lb.  of  sodium  najjlithionate  are 
dissolved  in  ,'iO  galls,  of  water,  and  30  lb.  of  hydrochloric 
acid  of  22'  15.  are  added.  The  mixture  is  cooled  with  ice 
and  diazotised  with  7  lb.  of  sodium  nitrite  in  3.")  lb.  of  water. 
25  lb.  of  sodium  naphthionate  and  I.'j  Hi.  of  sodium  acetate 
in  20  gi\lls.  of  water  are  then  added,  and  the  reaction  is 
complete  when  the  whole  forms  a  clear  bright  scarlet 
solution.  This  product  is  allowed  to  react  on  tetrazo-ditolyl 
(from  32  lb.  of  tolidine  sulphate  and  14  lb.  of  sodium 
nitrite)  in  presence  of  sodium  acetate.  When  corahined 
25  lb.  of  sodium  napthionate  in  CO  galls,  of  water  arc 
added.  The  colour  is  formed  very  slowly  and  the  reaction 
is  complete  when  the  dye  tests  show  no  improvement.  The 
whole  is  then  boiled,  sutficient  caustic  soda  ad  led  to  convert 
the  dyestnff  into  its  sodium  salt,  preci|iitated  with  salt, 
filter-pressed,  and  dried.  It  dyes  untnordantcd  cotton  a 
bright  red  in  an  alkaline  or  soaji  batli,  producing  shades 
similar  to  Benzopurpurin  4  li.  The  foruuila  of  tlie  com- 
pound is — 

CHj.CbHj.N  :  N.C,oH5:(NH,)S03Na 

CH3.CsH3.N:N.C,oH<:.(NH2)(S03Na)N:N.C,oH„S03Na 

The  several  constituents  can  be  varied  according  to  well- 
known  methods. — T.  A.  L. 


Improvements  in  the  Mannfactnrc  of  Indlt/o  hy  the 
Application  of  Klerlrivity.  V.  Hughes,  London.  From 
.K.  J.  McDonald,  t'hamparun,  licngal.  Fng.  I'at.  13,G3G, 
August  29,  1889.     8<i. 

A  riiocKss  for  passing  an  electrical  current  through  an 
indigo  vat  during  the  beating  jirocess,  by  which  it  is 
claimed  tliat  the  yield  and  colour  of  the  indigo  are  iucreaseil 
to  an  appreciable  extent.  The  specification  contains  a 
drawing  of  the  vat. — T.  A.  L. 


Manufacture  of  New  Dcriratives  rf  Tannin  rind  Calechin 
and  of  Colouriny  Matters  obtained  therefrom.  .1.  C.  L. 
Durand,  I).  K.  Hnguenin,  and  \.  J.  .1.  d'.Xndiran,  Bale, 
Switzerland.     Eng.  I'at.  15,360,  September  30,  1889.    4rf. 

By  reacting  with  the  nitroso  ilerivatives  of  the  tertiary 
aromatic  amines  on  tannins,  catechol  ("  catochin  ")  and 
gallic  acid,  colouring  matters  have  been  obtained  to  which 


the  name  Oalloeyanlnes  was  given.  Their  preparation  is 
described  in  the  specitication  .No.  1899,  1881.  The  jiresent 
invention  describes  the  i>reparation  of  new  galloeyanines  by 
reacting  with  the  nitroso  derivatives  of  tertiary  aromatic 
amines  on  the  products  obtained  by  condensing  tannin  and 
"catechin"  with  ]iriuiary  aromatic  amines.  The  preparation 
of  "  gallonaphtliylamide  "  is  described.  One  part  of  tannin 
is  dissolved  in  three  parts  of  fused  naphthylamine  and  the 
melt  gradually  raised  to  150'— 180°.  A  slight  ebullition 
indicates  the  end  of  the  reaction.  The  mass  is  then  allowed 
to  cool,  ami  whilst  still  hot  is  run  into  petroUnun  spirit  or 
other  solvent  when  the  galionaplith}lamidc  remains  un- 
dissolved. Colouring  nuvttei's  are  obtained  herefrom  by  the 
action  of  nitrosodimethylaniline  hydrochloride  as  mentioned 
above.  The  products  are  scarcely  soluble  in  ordinary 
solvents,  and  have  to  be  employed  as  bisidphite  compounds, 
when  they  dye  mordanted  fibres  violet  shades. — T.  A.  L. 


V.-TEXTILES :  COTTON.  WOOL,  SILK,  Etc. 

PATENTS. 

Ati  Improved  Process  and  Composition  for  E.rfracfinr/  Oil 
from  and  Cleaninij  i\)tton~\Vaste.  W.  Mitchell  and  S. 
"I'icard,  London,    ping.  I'at.  17,G28,  DcceraberS,  1888.    G(/. 


See  under  XII.,  page  991. 


Improvements  in  Washiny  Wool  and  in  Treating  and 
Utilisiny  the  Washings.  If.  W.  Langbeck,  Loughton. 
Eng.  Pat.  G6,  January's,  1889.     Cd. 

See  under  XII.,  page  991. 


YL-DYEING,  CALICO  PRINTING,  PAPER 
STAINING,  AND  BLEACHING. 

The  Dyeing  of  Colion-Velvct.     E.  Lindinger.    Wolleu  und 
Lcinen-Industrie,  1889,  9,  721. 

The  goods  are  first  singed  and  then  boiled  with  a  0"5  or 
1  per  cent,  solution  of  soda  ;  after  rinsing  they  arc  ready  for 
dyeing. 

White. — The  goods  are  further  treated  in  the  jigger  with 
bleaching  solution,  soured  and  washed. 

Pure  White  is  obtained  by  bleaching  as  above,  and  after- 
wards passing  the  goods  through  a  weak  soap-bath  con- 
taining a  little  Methyl  violet  or  a  red  shade  of  Soluble 
blue. 

Pale  Grey  is  dyed  in  several  ways.  Bohme's  silver-grey 
jiaste  is  applied  with  ahim  and  acetic  acid.  A  more  usual 
plan  consists  in  mordanting  with  gall-nuts  or  tannic  acid, 
fixing  with  copperas  and  dyeing  with  Methylene  blue  and  a 
little  alum.  With  stronger  baths  sumac-  or  logwood-extract 
is  also  added.  Medium  and  Dark  Greys  being  obtained. 
Dark  shades  of  grey  are  also  obtained  bj'  grounding  the  cloth 
with  Cachou  de  Laval,  rinsing,  dyeing  with  Benzoazuriu  and 
passing  thi-ough  a  bath  of  copper  sulphate. 

Pink.— Vine  shades  are  produced  with  Rhodamine  and 
alum  on  cotton  mordanted  with  tannic  acid  and  an  .antimony 
salt.  Safranine  in  an  alum  bath,  and  Kose  beugule  or 
I'hloxine  in  a  borax  bath,  also  give  nice  shades.  A  fast 
pink  is  dyed  with  K.  Oehler's  Fast  pink  G. 

Bright  lied  is  dyed  with  Brilliant  congo  in  a  potash-soap 
bath.  A  very  fiery  shade  is  obtained  with  Croceiu  scarlet 
in  an  alum  bath,  but  the  dye  is  not  fixed.  Magenta  dyed 
on  the  tannic  acid  mordant  yields  a  bluer  shade  of  red. 
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SordeaujT. — The  cloth  is  dyed  with  Benzopurpurin, 
Brilliant  congo,  or  Diamine  red,  and,  for  a  full  red  tone, 
topped  with  Safraniue  or  Magenta,  or  with  Diamine  blue, 
Violet  black  or  Benzoazurin  for  a  darker  shade.  Scarcely 
so  fast  are  the  shades  obtained  by  dyeing  with  JIagenta 
and  Bismarck  brown  or  Chrysoidine  on  cotton  mordanted 
with  tannic  acid  and  antimon\',  and  saddening  with  Neutral 
blue,  logwood,  or  ilethjl  violet. 

Dark  Bordeaux  is  obtained  by  grounding  either  with 
Cachou  de  Laval,  cutch  and  bichrome,  sumac  and  iron  or 
logwood,  and  an  alumina  or  tin  mordant,  rinsing,  and  dyeing 
either  with  Brilliant  congo  and  Diamine  blue,  followed  by  a 
topping  with  Magenta,  or  with  Magenta,  Bismarck  brown, 
Neutral  blue  or  logwood,  after  mordanting  with  tannic  acid, 
if  some  form  of  that  body  has  not  been  already  applied. 
Of  these  dyestuffs,  those  of  the  substantive  class  alone  yield 
shades  fast  to  rubbing. 

Siiff  is  dyed  vnth  Brahma  orange  or  with  Chrysamine  E. 
in  a  soda-soap  bath. 

Orange  is  obtained  with  Brahma  orange,  Toluylene 
orange,  or  ilikado  orange  in  an  alkaline  bath. 

Pale  Brown. — A  ground  colour  is  dyed  with  Cachou  de 
Laval  or  Catechu,  the  cloth  being  further  dyed  with  a 
mixture  of  brown  and  blue  dyestuffs  of  the  substantive  class, 
such  as  C'otton  brown  A  and  Benzoazurin  3  G.  The  shade 
is  considerably  brightened  b}'  subsequently  dyeing  with 
Bismarck  brown  or  Auramine.  Dark  Browns  are  obtained 
in  a  similar  manner  on  a  darker  ground.  The  darker  the 
shade  the  greater  the  necessity  for  topping  with  Bismarck 
brown. 

Yellow. — A  delicate  shade  is  obtained  with  Auramine  in 
an  alum  bath.  Chrysamine  in  a  sodium  phosphate  bath 
yields  a  Chrome'  Yellow. 

Olive. — The  cloth  is  grounded  with  sumac  and  bark, 
fixed  with  copperas  and  alum,  and  dyed  with  Auramine, 
Bismarck  brown  and  Methylene  blue  or  a  basic  green. 

Green  is  dyed  (in  an  alum  bath)  with  a  basic  green  dye- 
stuff  on  cotton  mordanted  with  tannic  acid,  shading  being 
effected  with  Methylene  blue  or  Auramine. 

Dark  Greens  are  dyed  in  the  same  way  as  the  light 
greens  after  bottoming  the  cloth  with  sumac  and  bark,  fi.xed 
with  copperas  and  alum. 

Pale  Blue  is  dyed  with  Methylene  blue  in  an  alum  bath. 

Darker  Blues  are  obtained  with  Victoria  blue  or  a 
mixture  of  Methylene  blue  and  violet  on  cloth  mordanted 
"with  tannic  acid  or  previously  dyed  in  ^n  alkaline  bath  with 
Benzoazurin  G. 

i^'avy  Blue  is  produced  by  dyeing  with  Benzo-black-blue 
or  Violet  black  in  an  alkaline  bath,  and  topping  with 
Methylene  blue  or  violet. 

Mauve. — A  pure  Methyl  violet  such  as  Poirrier's  mauve 
250  N  should  be  used.  The  finest  shade  is  obtained  by 
preparing  with  oleine  (in  the  proportion  of  1  to  20)  or 
resin-soap,  drying,  fixing  with  alum  and  then  dyeing.  Gall- 
nuts  or  tannic  acid  can  be  used  to  mordant  only  for  darker 
shades.  Dark  shades  are  dyed  on  a  tannin-antimony 
mordant,  brighter  ones  on  a  tannin-tin  mordant  saddened 
with  logwood  or  Neutral  violet. 

Prune  is  obtained  by  bottoming  with  Cachou  de  Laval, 
then  mordanting  with  tannic  acid  or  sumac,  fixing  with  an 
antimony  salt,  and  dyeing  with  a  basic  violet.  A  very  fast 
prune  is  dyed  with  Violet  on  cloth  previously  dyed  with 
Violet  black. 

All  the  dyeing  operations  are  conducted  in  the  dye-jigger. 

— E.  B. 


A    New    Chrome   Mordant  Process.       G.   Saget.    Monit. 
Scient.  1889,  983. 

Hitherto  chromic  acid  has  been  reduced  on  the  woven 
fabric  by  Koechlin's  hyposulphite  of  soda  process.  The 
author  finds  that  the  reduction  can  also  be  effected  by 
hydrosulphurous  acid. 

Cloth  treated  with  potassium  bichromate  and  dipped  into 
calcium  hydrosulphite  becomes  at  once  green,  and  the 
chromic  oxide  then  attracts  the  colouring  matter. 


On  the  large  scale  the  goods  are  padded  with  a  mixture 
of  100  gnus,  of  sodium  bichromate,  900  grms.  of  water,  and 
100  cc.  of  a  10  per  cent,  solution  of  tragacanth,  dried  in 
the  dark,  and  then  passed  for  a  minute  through  a  calcium 
hydrosulphite  bath  at  40^  C  The  bath  is  prepared  by 
adding  to  80  litres  of  water  and  G  kilos,  of  caustic  lime  a 
solution  of  zinc  hydrosulphite  which  has  been  obtained  by 
the  action  of  4  kilos,  of  zinc  dust  on  40  litres  of  sodium 
bisulphite  of  30'.  The  hydrosulphite  acts  slowly  in  the 
cold,  but  immediately  at  40°  C. — \V.  M. 


PATENTS. 


Improvements  in  Apparatus  for  Printing  Te.rtile  and  other 
Pabrics.  J.  and  A.  S.  Young,  Eamsbottom.  Eng.  Pat. 
18,263,  December  14,  1888.     6d. 

This  invention  relates  to  the  construction  of  a  "  duplex  " 
printing  machine.  The  cloth  to  be  printed  passes  down- 
wards between  two  "  transfer "  rollers  covered  mth  india- 
rubber  or  an  elastic  composition.  The  pairs  of  engraved 
copper  rollers  are  mounted  in  the  same  plane  and  at 
opposite  sides  of  the  "  transfer  "  rollers.  These  "  transfer  " 
rollers  receive  the  colour  from  the  engraved  rollers,  and 
deliver  it  to  the  cloth  as  it  comes  into  contact  with  them. 
Suitable  arrangement  is  made  for  washing  the  transfer 
rollers  after  they  have  given  their  impression  so  that  they 
are  caused  to  present  a  clean  surface  to  the  engraved  rollers 
after  each  revolution.  Any  convenient  number  of  colours 
may  be  printed. — E.  B. 


An  Improved  Process  of,  and  Apparatus  for  Dyeing 
Cotton  Yarn.  H.  Keeker,  Zittau,  Germauv.  Eng.  Pat. 
18,780,  December  22,  1888.     8d. 

This  is  a  continuous  process  for  dyeing  cotton  warps  aniline 
black,  and  finishing  the  same. 

The  warps  are  passed  through  a  tank  of  boiling  water, 
squeezed  by  a  pair  of  rollers,  and  passed  through  a  bath  of 
anUine  hydrochloride  till  thoroughly  saturated,  then  they  are 
again  squeezed  and  dipped  into  a  solution  of  potassium 
chromate.  Thej'  next  pass  in  a  zig-zag  fashion  over  a 
system  of  rollers  contained  in  a  tower  of  an  inverted  U  shape, 
in  which  they  are  oxidised  for  about  45  seconds  by  hot  air, 
which  enters  at  the  bottom,  and  leaves  the  top  of  the  tower 
through  a  discharge  pipe.  After  the  black  has  been  oxidised 
in  this  manner,  the  yarn  is  washed,  dressed,  dried  and 
beamed,  the  whole  of  the  operations  being  conducted  con- 
tinuously as  is  shown  in  the  drawing  which  accompanies  the 
specification. — E.  B. 


Improvements  in  and  connected  with  Vats  or  Apparatus 
for  Dyeing,  Washing,  Bleaching,  Scouring,  or  Mor- 
danting Fibrous  Materials.  E.  A.  Blair,  Galashiels. 
Eng.  Pat.  2743,  Eebruary  16,  1889.     8d. 

At  a  little  distance  above  the  bottom  of  the  vat  there  is 
placed  horizontally  a  partition  which  is  raised  in  the  middle 
in  the  form  of  a  cone.  At  the  upper  part  of  the  cone  there 
is  fixed  a  vertical  pipe  into  which  is  fitted  an  upper 
telescopic  pipe,  closed  at  the  top,  but  with  perforations  at 
or  near  the  same.  The  horizontal  partition  is  also  perforated. 
Two  steam-pipes  are  placed  beneath  the  horizontal  partition 
and  cone.  One  of  the  steam-pipes  is  perforated,  the  other 
terminates  in  a  jet-nozzle  directed  up  the  central  vertical 
pipe.  The  fibrous  material  to  be  operated  upon  is  placed 
in  the  vessel  around  the  central  pipe,  or  it  may  be  placed, 
instead,  in  a  cage  of  which  the  partition  cone  and  the  central 
pipe  form  part  and  which  can  be  lowered  into  or  raised  out 
of  the  vat. 

The  central  steam-jet,  when  used  alone,  causes  the  liquid 
in  the  vessel  to  pass  up  the  central  pipe  and  become  sprayed 
out  at  the  top,  whence  it  percolates  down  through  the  fibrous 
materials.  The  other  steam-pipe  is  used  for  heating  purposes 
and  may  be  replaced  by  a  steam-jacket  or  an  external  fire. 
Drawings  of  different  modifications  are  attached  to  the 
specification. — E.  B. 
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VII.-ACIDS.  ALKALIS,  AND  SALTS. 

New  Method  of  Preparing  Nilriles  of  the  Alkalis.    G.  A. 
Le  Koy.     Compt.  Ktiul.  108,  1251— 12r)2. 

Tins  mitlioil  is  based  on  tlie  n'liction  wliii'li  oiisius  wlu'u 
liariiim  sul|ihi(U'  is  luattnl  with  an  alkaliiii'  nitiati',  Iiaiiimi 
sulphate  ami  the  nitrite  of  the  alkali  being  formeil,  aecoiiling 
to  the  following  equation: — 

4  KNO3  +  HaS  =  4  KNO3  +  BaSOj. 

Tlie  finely  powdered  barium  sulphide  is  earefully  mixed  w  ith 
the  nitrate  and  heated  to  redness  in  an  iron  dish,  stirring  the 
mixture  well.  As  the  reaetion  takes  plaee  rapidly,  it  is  well 
to  add  some  barium  sidphate  in  order  to  avoid  too  mueh 
decomposition.  .The  melt  is  treated  with  water  and  the 
nitrite  separated  i>y  filtration. — 0.  J.  S. 


PATENTS. 

Improvements  in  the  Manufacture  of  Chlorine.  T.  Parker 
and  A.  K.  Robinson,  Wolverliampton.  Kiig.  Pat.  17,;i67, 
November  29,  1888.     id. 

TiiKchlorides  of  iron  and  zinc  obtained  in  the  galvanising  and 
piekhng  of  iron  arc  electrolysed,  the  chlorine  evolved  i)eing 
collected  and  utilised  in  any  known  way.  The  electrodes 
may  be  of  carbon  or  i>lafinum.  or  the  negative  electrode  may 
be  of  the  metal  forming  the  base  of  the  salt  electrolysed. 
The  chloride  solution,  which  may  contain  from  10  to  5l>  per 
cent,  of  chloride,  is,  if  acid,  first  neutralised,  preferably  by 
an  alkali.— S.  G.  B. 


Improvements    in    Generating    Carbonic  Acid    Gas.      F. 
Foster,  Hoxton.    Eng.  Pat.  17,o«9,  December  1, 1888.    Sd. 

The  generating  vessel  is  made  iu  two  portions,  an  upper 
and  a  lower,  which  are  in  communication  by  means  of  a  pipe 
closed  by  a  valve.  Passing  through  both  parts  is  a  stirrer. 
In  the  upper  vessel  is  placed  the  mixture  of  whiting  and 
water  or  other  material  from  which  the  carbon  dioxide  is 
to  be  evolved.  After  thorough  mixing  this  is  rnn  into  the 
lower  vessel,  where  there  is  an  inlet  syphon  pipe  for  the  acid 
and  an  exit  tube  for  the  carbon  dioxide.  The  gas  is  washed 
and  passed  into  a  gas-holder,  and  in  order  that  the  spent 
liquors  may  be  run  out  of  the  lower  portion  of  the  generator 
without  the  introduction  of  air,  a  branch  pipe  connects  this 
with  the  gas-lioldcr,  so  that  carbon  dioxide  may  be  passed 
back  again  in  the  required  quantity.  (This  Journal,  1S88, 
749.)— S.  G.  11. 


Improvements  in  the  Manufacture  of  Phosphorus.  T. 
Parker  and  A.  E.  liobinson.  Wolveihampton.  Eng.  Pat. 
17,719,  December  5,  1888.     Ad. 

The  inventors  take  meta-  and  ortho-phosphoric  acids  or  their 
salts  and  mix  these  witli  rather  more  than  the  theoretical 
quantity  of  carbonaceous  matter,  such  as  crushed  coke.  The 
mass  is  placed  in  an  electric  furnace  and  the  resulting 
vapours  of  phosphorus  condensed  in  water  or  in  some  other 
of  the  ordinary  ways. — S.  G.  K. 


Improvements  in  ohtaining  Chlorine.  A.  Campbell,  London, 
and  W.  Uoyd,  Glasgow.  Eng.  Pat.  18,056,  December  11, 
1888.  4rf. 
Instead  of  passing  hydrochloric  acid  into  water  or  water 
containing  manganese  peroxide  in  suspension,  it  is  passed 
into  a  solution  of  manganese  sulphate,  to  which  ]>eroxide  of 
manganese  has  been  added.  "The  quantity  of  peroxide 
taken  is  sufficient,  not  oidy  to  cause  the  evolution  of  about 
one-third  of  the  chlorine,  as  in  the  ordinary  process,  but 
also,  with  the  aid  of  sulphuric  acid  which  is  added  at  this 
stage,  to  cause  the  evolution  of  a  further  large  proportion 
of  chlorine."  The  solutions  which  contain  gradually  in- 
creasing   amounts    of    the     sulphate,    owing    to    fretpient 


additions  of  peroxide,  are  concentrated,  and  the  seiiarating 
manpmese  sulphate  lished  out.  This  is  dis.solved  in  water 
and  treated  with  ammonium  carbonate,  the  resulting  car- 
bonate of  manganese  being  converted  into  peroxide  by 
known  methods. — S.  G.  It. 


Improvements  in  the  Cuncc'ntnilion  of  .Suli}huric  Acid,  and 
in  the  .Apparatus  cmphi/cd  therefor.  G.  V'citch,  Crieff. 
Eng.  Pat.  7901,  May  II,  1889.     8</. 

The  glass  retorts  used  are  flat-bottomed,  and  made  either 
of  liohemian  or  best  EInglish  glass.  They  are  arranged 
one  al)ove  another  on  a  stepped  terrace  placed  within  a  fire 
flue  and  so  connected  by  means  of  suitable  tubes  that  the 
acid,  which  is  fed  in  at  the  upper  end  in  a  constant  stream, 
travels  through  the  wliole  scries  and  passes  out,  highly 
concentrated,  from  the  lowest.  The  flue  is  tajiered,  the 
fires  being  placed  at  the  lowest  and  widest  end,  and  nai;row- 
ing  upwards.  All  the  retorts  can  be  easily  seen  and  hence 
a  breakage  can  be  at  oiiee  remedied.  The  necks  of  the 
retorts  pass  into  a  flue  and  are  kept  covered  by  asbestos 
millboard  to  shield  them  from  draughts.  The  specification 
is  iUustrute<l  by  drawings. — S.  G.  K. 


Vra.-GLASS,  POTTERY.  AND 
EARTHENWARE. 

New  Recipe's  for  Sh<rcs  Porcelain.  H.  Ilanlr.irt.  Sprechsaal, 

22,  ;iG8. 
The  new  porcelain  at  Sevres  is  made  of  a  body  and  glazo 
similar  to  those  discovered  by  Salvetat  at   Sfevres  iu   1855, 
The  porcelain  contains : — 

Parts  by 
Weight. 

Silica 6i— 71 

AijOj 30-2.i 

KNaCOs 7— (i 

Salvetat's  figures  were  almost  the  same  : — 


China 
Porcelain. 


Sevres. 


Sevres. 


SiOj  ... 
AUO3  . . 
KaO  ... 
NajCOj 


Parts  by 
Weiirht. 


23 
3 
8 


Parts  by 

Weiffl.t. 

7D 


4-5 


Piirts  liy 

Weisht. 

07 

26 


Salvetat  made  use  of  a  glaze  containing  a  high  per- 
centage of  lime  to  increase  its  durability,  whereas  Lauth 
(the  recent  director  at  Se\res)  prefers  the  same  amount  of 
lime  as  is  found  in  Chinese  glazes  : — 




Chinese 
Glaze. 

Lauth's 
Glaze. 

Salvetat's 
Glaze. 

SiOj 

C8 

60-5 

El-5 

AljOj 

12 

14 

10 

CaO 

U 

15-5 

32 

KNaO 

G 

3-0 

5 

The  new  iiorcelain,  compared  with  the  hard  porcelains 
]>roduced  by  the  author,  admits  of  more  extensive  decoration 
Ijy  means  of  coloured  high  temperature  glazes. — E.  E.  13. 
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Defective  Tin  Glazes.  Spreohsaal,  22,  370. 
When  the  white  enamel  cracks  on  dn-ing  and  does  not 
become  smooth  when  re-haked,  the  contraction  on  drying 
must  be  diminished  by  fritting  the  materials  strongly  and 
melting  them.  If  the  enamel  do  not  melt  sufficiently 
easily  it  must  be  mixed  with  more  lead  oxide. — E.  E.  B. 


Porcelain  Pastes  and  Glazes  for  Table  Services. 
Sprechsaal,  22,  477.  . 

Pastes. 

Parts  by 
A.  WeiRht. 

Kaolin  from  Zettlitz 45 

Felspar 1^ 

Quartz 35 

Marble I 

100 

B. 

Kaolin  from  Zettlitz 40 

pelspar -'' 

Sand  from  Tiefenfurt,  Silesia 35 

100 


Gl.^zes. 
A.— Soft. 

Felspar ^^ 

Sand S3 

Calcspar <> 

Broken  pottery,  biscuit  (".Gluhschei-ben  ") .  29 

Kaolin  from  Zettlitz 10 

100 

B.—Hard. 

Felspar 3 

Chalk 25 

Quartz 2o 

Broken  pottery,  glazed  ("  Glattscherben  ") .  25 

„        biscuit  (■' Gliihscberben  ") .  20 

Kaobu  from  Zettlitz 2 

100 


— E.  E.  B. 


Alumina  Lustres.     Sprechsaal,  22,  577. 
If  vitrifiable  colours  be  mixed  with  lustres  the  colours  of  the 
surface    glaze    acquire   a   very    characteristic     enamel-like 
appearance.     They  can  be  applied  in  a  thick  pasty  condition, 
but  are  fired  in  the  usual  manner. 

For  this  pm-pose  alumina  lustres  is  specially  suited  as,  like 
lead,  zinc  and  bismuth  lustres,  it  is  colourless  and  urideseent 
and  allows  the  colour  on  the  under  surface  to  be  visible 
through  it.  The  alumina  lustre  is  prepared  by  adding  a 
solution  of  resin  soap  to  a  warm  solution  of  alum.  The 
alumina  resinate  thus  produced  is  di-ied  on  a  porous  plate, 
and  this,  dissolved  in  oil  of  turpentine,  constitutes  the  lustre. 

— E.  E.  B, 


— 

a. 

6. 

c. 

d. 

e. 

SiO. 

TiOo     

•15-01 

S9-31 

1-13 

0-37 

Trace 

0-66 

13-35 

44-87 

39-78 
1-li, 
0-76 
Trace 
0-67 
12-95 

43-48 

39-43 

1-61 

0-22 

Trace 

0-31 

15-26 

40-13 
0-lG 

36-24 
1-20 
0-00 
0-12 
0-85 

14-68 

73-42_ 

^1„03     

19-60 

0-55 

CaO 

JIgO 

Trace 

KsO 

0-31 

Loss  on  ignition . , . 

G-6S 

100-33 

100-15 

100-31 

100-04 

100-41 

Befractory  Clays  from  Miihren.  Hccht.  Ceutralbl  f. 
Glasinilustr.  u.  Keramik,  4,  212. 
The  following  samples  of  clays  and  argillaceous  slates  were 
obtained  from  Briesen  in  Mahren  and  were  found  to  be 
abnormally  refractory.  They  consisted  of  99-7  to  93-7  per 
cent,  of  hydrated  silicate  of  alumina,  AUOa  2  HiO,.  2  HjO  ; 
0  to  2  -  8  pe'r  cent,  of  quartz,  and  0  -  3  to  3  •  5  per  cent,  of  felspar. 
They  were  markedly  basic  in  clianicter  and  their  compositigns 
•were ;— « 


Fire-resisting  capacity  (corresponding  with  Seger's  oonos) 

I  I  Nearly  1  Nearly  i 

35  35  35  8t 


33—34 


a.  and  h.  were  sampler  of  clay,  c.  and  d.  argillaceous  slates, 
and  e.  millstone-grit. — E.  E.  B. 


Preparation  of  Lustrous  Metallic  Surfaces  on  Glass  and 
Glazed  Ceramic  Ware.  S.  Keich  and  Co.  Deutsche 
Topfer-u.  Ziegler-Zeit.  20,  330. 
An  aqueous  solution  of  silver  nitrate  is  mixed  with  a  paste 
which  when  heated  in  a  muffle  at  a  low  temperature  will  not 
fuse  to  the  glass  or  porcelain,  but  can  be  readily  detached 
from  it.  Suitable  pastes  may  be  made  from  chalk,  earth, 
lamp-black,  sulphur,  madder  lake,  manganese  dioxide,  and 
oxide  of  iron.  During  the  heating  in  the  muffle  the  silver 
passes  from  the  paste  to  the  surface  of  the  glass  or  porcelain, 
the  paste  is  then  carefully  removed  and  the  article  heated 
gently  for  a  few  minutes  in  a  reducing  atmosphere,  preferably 
in  carbonic  oxide.  An  adherent  lustrous  metallic  coating  is 
produced  which  in  transmitted  light  appears  light  yellow  to 
dark  green  white,  while  the  lustre  varies  in  appearance  from 
that  of  silver  to  greenish  gold.  Three  parts  of  paste  are  used 
for  one  part  of  silver  nitrate.  Chloride  or  sulphide  of  silver 
may  also  be  used,  the  former  imparting  a  greenish  and  the 
latter  a  yellow  colour  like  the  nitrate. — E.  E.  B. 


Application  of  Colours  under  Glazes.  Thonwaaren  Ind. 
1889,  3,  155. 
Fob  specially  valuable  designs  and  painting,  colours  under 
glazes  should  be  applied  mixed  with  oil.  This  involves, 
however,  a  special  treatment  of  the  article  to  enable  the 
painted  parts  to  take  the  glaze  subsequentlj-.  I'or  ordinary 
ware  the  colour  can  be  appHed  mixed  with  a  little  gum 
tragaeanth,  gum  arabie,  or  even  glycerol,  so  that  the  colour 
may  adhere  to  the  body  of  the  article  sufficiently  iirm  to 
avoid  being  washed  away  when  the  glaze  is  applied. 

— E.  E.  B. 


IX.-BUILBING  MATEEIALS,  CLAYS. 
MOETAES.  AND  CEMENTS. 

Efflorescence  of  Salts  from  Claj.     Thonlnd.-Zeit.  13,  422. 

The  mould-like  crust  which  is  often  found  on  red  bricks 
after  they  are  burnt  is  produced  in  the  process  of  drying 
and  is  due  to  the  efflorescence  of  suljihate  of  lime  or  sulphate 
of  magnesia.  The  efflorescence  in  the  form  of  wart-shaped 
crystals  can  only  be  noticed  on  the  unburnt  bricks  by  means 
of  a  lens,  and  consequently  usually  escape  detection  at 
this  stage. 
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Even  in  continuous  kilns  in  which  the  fuel  gases  are  more 
completely  cooled  tlian  in  the  other  systems  the  efflorescence 
takes  place.  The  steam,  sulphurous  acid,  sulphuric  acid, 
and  aininouium  sulphate — wlien  coal  is  used  :is  fuel — play 
upon  the  surface  of  the  bricks  and  form  compounds  « liioii 
creep  to  the  surface,  'i'lie  defect  can  only  he  reuiedied  by 
carefully  nmintainin<;  the  trniperature  of  each  freshly  charged 
chamber  at  40'— GO'  C— K.  K.  li. 


X.-METALLURQY. 


Progress  of  Metallurijical  Science  in  the  HV.s<.     It.Pearce. 
Eng.  and  Miu.  J.  48,  L>CS— 263. 

TiiK  author  describes  the  process  of  copper  smelting  as 
carried  out  at  the  Argo  works,  and  mentions  that  in  former 
years,  before  care  was  taken  in  the  assortmout  of  ores,  it 
freipiently  happeucil  that  the  iirst  matte  contained  a  large 
(|uantity  of  lead  in  place  of  iron.  An  analysis  of  such  a 
matte  is  as  follows  : — • 

Per  Cent. 

Copper 33 '03 

I,c«l SO-  CO 

Iron O'-W 

Zinc 4-20 

Silver.; l-!i2 

Gold 0-  03 

Sulphur 21 '70 

Insoluble  rcaiduc,  &c 3'5S 

90 -07 

Two  analyses  are  given,  showing  the  difference  in  com- 
position of  the  upper  aiul  lower  portions  of  a  large  tap  of 
about  seven  tons  of  this  nuitle.  The  former  was  of  a  verj- close 
texture,  while  the  latter  was  crystalline  and  vesicular,  the 
section  of  the  mass  being  about  12  in. 


tJpptir  Portion. 


Copper 
Lead... 

Silver. . 
Gold... 


Per  Cent. 
88-6 

18 -'J 

Oz.  per  Ton. 
Si3 

8-4 


Lower  Portion. 


Per  Cent. 
81-0 

37-1 

Oz.  per  Ton. 
7tJ0 

18 


The  objection  to  a  matte  so  rich  in  lead  lies  in  the  fact 
that  a  still  richer  and  a  more  fusible  compound  is  formed 
wliieh  works  its  way  into  the  hearth  of  the  furnace.  It  is 
found  in  crystalline  plates,  and  corresponds  closely  to  the 
formula  SCujS  +  4  I'bS  +  FcjSj,  and  contains  2" 5  per  cent. 
of  silver.  At  present  the  amount  of  lead  in  the  Iirst  matte 
is  nearly  always  under  10  per  cent. 

The  first  matte  is  worked  into  white  metal  containing 
700  to  800  oz.  of  silver  per  ton,  10  oz.  of  gold,  and  CO  per 
cent,  of  copper,  which  metal  is  then  treated  for  silver.  It  is 
crushed  and  passed  through  a  si.\-mesh  sieve,  roasted  for 
24  hours,  then  ground  fine  and  passed  through  a  60-mesh 
sieve,  and  again  roasted  to  convert  the  silver  into  sulphiite 
for  extraction  by  the  Ziervogel  process.  The  presence  of 
foreign  metals  interferes  with  the  working  of  this  process. 
Thus,  arsenic,  antimony  and  bismuth  form  insoluble  cora- 
pounfls  with  silver,  in  eonsennence  of  whieh  the  (piautitv  of 
the  latter  in  the  residues  is  increased.  The  residues  from  a 
fairly  good  matte  contain  about  40  oz.  of  silver,  10  oz.  of 
gold  per  ton,  and  55  per  cent,  of  copper  as  oxide.  They  are 
worked  up  with  pyrites  into  a  rich  matte,  whieh  is  then 


partly  worked  with  the  production  of  bottoms  containing  tho 
gold  and  silver.    Tho  following  is  an  analysis  of  bottoms  :— 

Per  Cent. 
Copper 0001 

Lead sij-oi 

Arsenic q*  ^  i 

Itisnuith 0  '10 

I  ron 0  ■  08 

Zini- 0-15 

Gold 0-54 

Silver 1-33 

Sulphur 1-68 

98  •211 

The  power  of  the  copper  bottoms  to  remove  the  gold  and 
silver  from  the  matte  is  increased  by  the  presence  of  tho 
above  impurities. 

The  silver  which  is  obtained  by  precipitation  with  copper 
after  the  Ziervogel  treatment  generally  contains  an  amount 
of  cuprous  oxide,  together  with  some  small  seales  of  copper. 
These  are  removed  by  prolonged  boiling  with  water  con- 
taining a  little  sulphuric  acid,  into  which  air  is  injected  by 
a  small  steam  jet,  after  whieh  the  silver  is  melted  into  bars 
of  an  average  lineness  of  999. 

The  author  states  that  at  JNIoutana  the  ealciners  are  being 
replaced  with  great  success,  owing  to  the  expense  of  labour 
and  fuel,  by  capacious  revolving  eyiinders,  and  again,  from 
the  long  period  the  process  of  llessemerising  copper  mattes 
has  been  iu  use,  he  believes  its  success  is  assured. — A.  W. 


The  Mamifacture  of  Aluminium  from  Cri/olite.  V.  P. 
15edson.  British  Association,  Section  B.,  Newcastle 
Meeting,  1889. 

After  enumerating  the  principles  of  the  various  methods  of 
obtaining  aluminium  the  author  proceeds  to  describe  Netto's 
process  as  carried  out  by  the  Alliance  Aluminium  Company 
at  AVaUsend.  On  the  large  scale  200  lb.  of  cryolite  are 
melted  with  the  same  weight  of  salt  iu  a  reverberatory 
furnace.  When  the  fusion  is  complete,  which  is  in  about  an 
hour  and  a  half,  the  molten  mass  is  run  into  a  previously 
warmed  iron  converter,  where  it  is  subjected  to  the  action  of 
40  lb.  of  sodium.  The  latter  is  added  and  allowed  to  act 
in  portions  of  5  lb.  at  a  time,  and  each  portion  as  it  is 
introduced  is  forced  uiuler  the  surface  of  the  fused  material 
by  means  of  a  "  dipper,"  consisting  essentially  of  a  slightly 
concave  circular  sheet  of  iron  studded  with  holes.  The  first 
dipping  is  attended  with  violent  action  and  the  production 
of  white  fumes  consisting  chiefly  of  sodium  fluoride,  which, 
however,  decrease  as  the  further  additions  of  sodium  are 
made.  When  the  operation  is  complete  the  bulk  of  the  slag 
is  poured  off,  and  the  last  portion  together  with  the  aluminium 
is  run  into  an  iron  vessel.  The  separation  of  the  bulk  of 
the  slag  in  this  way  is  essential,  as  otherwise  the  aluminium 
would  redissolve  in  the  slag  during  cooling.  With  a  pure 
cryolite  about  10  lb.  of  practieall3'  pure  aluminium  would 
be  obtained  from  this  charge,  and  the  slags  produced  would 
contain : — 

Per  Cent, 

Sodium  fluoride about  40 

„      chloride 43 

Crjditc 15 

Metallic  aluminium 0°75 

A  difficulty  attending  the  use  of  cryolite  is  the  presence 
of  impurities,  which  vary  in  amount  from  1  to  3  per  cent., 
and  consist  chiefly  of  iron  and  silicon  compounds.  Advan- 
tage, however,  is  taken  of  the  fact  that  these  compounds  are 
reduced  by  the  sodium  before  the  cryolite.  With  this  view 
the  dipping  operation  is  divided  into  two,  one-third  of  the 
sodium  being  used  in  the  first  and  the  remainder  in  the 
second,  with  the  result  that  a  metal  containing  98  to  99  per 
cent,  of  aluminium  is  obtained  from  the  second  operation. 
The  best  (piality  of  aluminium  is  obtained  by  '*  double 
dipping"  in  elay  enicibles  instead  of  in  the  iron  converter. 
The  metal  obtained  by  "  single  dipping  "  averages  from  95 
to  97  per  cent.,  while  first  metal  from  the  "  double  dipping  " 
process  contains  frcm  90  to  95  per  cent,  of  aluniiaiiini. 
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An  importaot  factor  in  this  manufacture  is  the  regenera- 
tion of  cryolite  from  the  sodium  fluoride  of  the  slag  bv  heating 
the  hitter  with  aluminium  sulphate  (this  Journal,  1889, 
713).  Previous  to  this  operation  the  0'75  per  cent,  of 
aluminium  in  the  slag  may  be  removed  as  aluminium  bronze 
hy  melting  with  metallic  copper. 

The  sodium  is  manufactured  by  poming  fused  caustic  soda 
in  a  regulated  stream  over  heated  charcoal,  the  arrangement 
and  apparatus  being  such  that  the  carbonate  of  soda  which 
is  formed,  together  mth  the  undecomposed  caustic,  drains 
from  the  charcoal  into  the  bottom  of  the  retort,  whence  it  is 
removed.  Bv  this  means  the  decomposition  takes  place  at  a 
lower  temperature,  which  enables  ca-st-iron  retorts  to  be  used 
instead  of  those  of  steel  or  wrought  iron.  The  mixed  car- 
bonate and  caustic  is  known  as  soda  slag,  and  is  sold  to  paper 
manufacturers  and  others,  or  may  be  recausticised.  The 
following  are  the  amounts  of  the  materials  necessary  for  the 
production  of  one  part  by  weight  of  sodium  : — 

10  parts  of  caustic  soda. 

1*2     „       cast  iron  for  the  Tetorts. 

12       „       coke. 

1"5      „       cbarcoal  for  reduction. 

This  quantity  produces  nine  parts  of  soda  slag  containing 
about  60  per  cent,  of  Xa^O. — A.  W. 


The  Robert-Bessemer  Sleel  Process.    F.  L.  Gariison.    Iron 
and  Steel  Institute,  Palis  meeting. 

This  paper  contains  a  description  of  and  some  results 
obtained  with  the  Robert  modification  of  the  Bessemer 
converter.  This  modification  differs  from  the  ordinary 
converter  in  having  one  side  flat,  while  the  tuyeres  pass 
horizontall_y  through  this  side  some  distance  from  the  base. 
The  tuyeres  are  likewise  arranged  obliquely  to  the  central 
vertical  axis,  so  that  when  the  apparatus  is  at  work  the 
blast  enters  the  metal  obliquely  and  only  a  few  inches 
below  its  surface,  with  the  result  that  a  rotary  motion  is 
given  to  the  hath.  The  average  pressure  of  the  blast  is 
about  4  lb.,  and  the  height  of  metal  above  the  tuyeres  only 
from  10  to  15  centimetres.  The  blow  is  conducted  in  three 
successive  stages  of  tUting ;  the  first  stage  lasts  from  seven 
to  eight  minutes,  and  is  carried  on  mth  only  a  small  height 
of  metal  above  the  tuyeres  ;  the  second  stage,  with  the 
tuj-eres  deeper,  lasts  three  to  four  minutes,  and  the  final 
about  two  minutes.  Ferro-manganese  is  then  added. 
The  conveiters  are  small,  not  exceeding  three  tons  in 
capacity. 

General  analyses  are  given  of  the  metals  used  and 
produced  both  by  the  acid  and  basic  treatments  ;  there  are 
also  tables  showing  the  mechanical  tests  of  some  samples 
of  metal  produced  by  this  process,  but  only  average  analyses 
are  given  with  the  latter. 


The  author,  in  his  concluding  remarks,  states  that  the 
idea  of  raised  tuyeres  is  not  new,  though  when  Bessemer 
blew  air  iuto  the  metal  near  the  surface  he  obtained  an 
abnormal  amount  of  slag  and  brown  smoke  with  a  large 
loss  of  iron.  The  loss  of  iron  in  the  present  instance  is 
stated  by  the  in\'entor  to  be  only  about  12  per  cent,  under 
normal  conditions,  and  from  13  to  18  per  cent,  with  a  basic 
lining.  Finally,  the  author  finds  it  difficult  to  believe  that  a 
complete  and  imiform  circulation  of  a  bath  of  such  a  heavy 
metal  can  be  maintained  with  only  4  lb.  of  blast,  though  he 
has  seen  most  excellent  material  produced  in  this  converter. 

—A.  W. 


On  the  Influence  of  Sulphur  in  Zinc  Smelting      A.  Voigt. 
'Zeits.  f.  angew.  Chem.  1889,  571 — 5/3. 

Ix  calculating  the  waste  which  occurs  in  zinc  smelting, 
sidphur  is  accredited  with  playing  an  important  part.  Now 
it  is  true  that  excessive  loss  of  zinc  occurs  when  furnace 
products,  roasted  blendes,  and  ores  poor  in  zinc,  are  emploj'ed, 
but  the  assertion  that  the  presence  of  sulphur  is  the  cause 
of  this  is  not  based  on  experiment.  B.  Kerl  states 
("Grundriss  der  iletaUhuttenkunde,"  1881,436)  that  oue 
atom  of  sulphur  (=  32)  holds  back  one  atom  of  zinc  (=  65), 
and  that  the  sulphur  in  the  roasted  material  is  present 
as  sulphide  or  sulphate.  The  author  has  also  detected  the 
presence  of  traces  of  free  sulphur.  Xow  the  sulphates 
present  in  roasted  blende  mainly  consist  of  calcium  sulphate 
and  a  little  lead  sulphate,  only  traces  of  zinc  sulphate 
being  found.  The  roasted  material  contains  on  an  average 
7  per  cent,  of  sulphur,  of  this  0"5  to  1-3  is  present  as 
sulphide  ;  the  rest  as  sulphate.  Now  this  could  account 
for  a  loss  of  about  14  per  cent,  of  zinc  which  ought, 
however,  to  be  found  in  the  residual  ash  of  the  smelting  as 
zinc  sulphide.  This  is,  however,  not  the  case,  for  on 
extracting  these  residues  with  caustic  alkali  it  is  found 
that  most  of  the  zinc  is  present  as  oxide,  only  a  very 
small  portion  being  present  as  sulphide.  The  rest  of  the 
sulphur  found  is  present  as  calcium  and  iron  sulphides. 

The  author  has  carried  out  a  number  of  analyses  on 
average  monthly  samples  of  the  residues  from  the  smelting  of 
blendes  and  blast-furnace  products,  especially  determining : — 

A.  The  total  amount  of  zinc. 

(1.)  Zinc    present    as  oxide  (extr.icted  by  means 

of  soda  lye). 
(2.)  Zinc  present  as  sulphide  (by  difference). 

B.  Total  amount  of  sulphur. 

(1.)  Sulphides  soluble  in  concentrated  acetic  acid. 
(2.)  Sulphides  soluble  in  hydrochloric  acid. 
(3.)  Sulphur  present  as  sulphates   (determined  in 
only  oue  or  two  cases). 


No.  of  Sample. 

Total  Zinc. 

Zinc 

extracteil  by 

NaOH. 

Difference. 

Total  Sulphur. 

Soluble  in 
Acetic  Acid. 

Difference. 

Sulphur 
present  as 
Sulphates. 

I.    ..,, 

Per  Cent. 
3-06 

333 

8-12 

4-I7 

5-33 

5-20 

Per  Cent. 
2-4 

2-10 

1-99 

2-8G 

3-21 

3-75 

Per  Cent. 
1-26 

1-23 

1-13 

1-31 

2'13 

1-43 

Per  Cent. 
3' 91 

4-52 

•      4-49 

3-88 

3-41 

3-67 

Per  Cent. 
0-91 

0-8G 
0-79 
0-77 

Per  Cent. 
3-00 

2-87 
2-G3 
2-90 

Per  Cent. 

II    

0-21 

Ill 

IV 

0-15 

V 

VI  

In  II.  and  III.  the  sulphur  compounds  soluble  in  acetic 
acid  were  not  determined  as  the  residues  to  be  tested  had 
been  contaminated. 

The  results  it  will  be  seen  do  not  bear  out  the  contention 
that  one  atom  of  sulphur  holds  hack  one  atom  of  zinc. 
Most  of  the  sulphur  seems  to  be  combined  with  iron  (and 
possibly  with  manganese)  and  with  calcium.  It  cannot  be 
asserted  that  the  sulphur  in  the  blendes  is  particularly 
harmful,  for  the  analyses  of  a  residue  from  the  smelting  of 


a  calamine  containing  1"09  per  cent,  (but  not  as  zinc 
sulphide),  with  a  reduction  cinder  containing  1-23  per  cent, 
of  sulphur,  gave  the  following  results  :  2  •  50  per  cent,  of 
zinc,  of  which  1'98  per  cent,  was  present  as  oxide  and 
0'52  per  cent,  as  sulphide;  2  65  per  cent,  of  sulphur, 
0' 86  per  cent,  of  which  was  present  as  calcium  sulphide. 
These  results  do  not  differ  much  from  those  obtained  above. 
There  is  no  reason  therefore  to  look  upon  the  sulphur  in 
the  blendes  as  exerting  a  specially  harmful  influence. 
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Many  oalninines  contnin  more  or  less  pypsuni  and  traces 
of  ziiie  sulphide  (Sohwcfclkies),  <•.;/.,  calumine  samples 
contained  0-52 — 0'91 — 1"  per  cent,  of  stdpliur. 

The  hlast-furuaee  products,  loo,  contain  from  I'.l  to  3-0 
per  cent,  of  sulphur  when  thcv  are  used  for  smcltiii<j 
purposes,  e.g.,  samples  of  the  latter  contain  1 '  9 — 2 •  5 — 1  •  io 
— 2 '97  ]U'r  cent,  of  sulphur. 

I'Mnally  the  reduction  ciiuler  contains  sulphur,  ci/.,  1'21 — 
0-98 — l'  1.")  |H'r  cent. 

Hlende  is  more  difficult  to  smelt  than  calamine,  but  this 
can  be  due  to  other  causes  than  the  fact  that  it  contains 
more  sulphur. 

Tempeniture  no  doubt  plays  an  important  part,  and  it 
therefore  seems  important  to  take  into  account  what 
influence  the  acidity  or  basicity  of  the  minerals  present 
exerts  on  tlie  reduction  of  the  temperature  at  wiiicb  tlicy 
melt  and  form  a  «;ood  slaj;.  r'urtber,  the  author  adduces 
evidence  to  show  tluit  the  reduction  cinders  from  dill'erent 
sources  cause  a  greater  or  less  loss  when  employed  with  the 
same  nuiterial,  so  that  it  would  be  useful  to  carry  out 
investigations  on  the  quautitative  effect  of  cinders. 

— F.  W.  T.  K. 


Fusing  Point  of  Blast- Furnace  Slags.    P.  Gredt.     ,Stahl. 
u.  Ksen.  1889,  9. 

The  results  of  these  experiments  are  of  importance  for 
both  the  iron  and  pottery  industries.  For  the  economical 
working  of  a  blast  furnace  the  melting  point  of  tlie  slags 
.which  are  formed  is  of  consecjuence,  as  these  ought  to  melt 
in  the  furnace  at  the  same  temperature  as  the  iron.  If  they 
melt  at  a  lower  temperature  they  will  combine  with  some  of 
the  iron,  and  if  at  a  higher  temperature  a  waste  of  fuel  takes 
place.  The  formation  of  a  suitable  slag  must  therefore  be 
carefully  regulated  by  the  addition  of  \arious  gangues  and 
fluxes  in  detinitc  proportions.  The  slags  obtained  from  a 
blast  furnace  in  goo<l  working  order  consist  almost  entirely 
of  silica,  alumina,  lime  and  uuiguesia,  together  with  small 
quantities  of  alkalis  aiul  iron. 

The  author  obtained  the  reiiuisite  materials  as  pure  as 
possible,  and  urade  them  up  with  pure  dextrin  into  tetra- 
hedra  resembling  Seger's  cones.  Two  series  of  slags  were 
prepared  in  this  manner : — In  Series  I.  the  amount  of  silica 
was  kept  constant  and  the  proportions  of  lime  and  alumina 
varied  from  im  lime  to  no  alumina,  whilst  in  Series  II.  the 
cone  with  the  lowest  melting  point  in  Scries  I.  (Xo.  11)  was 
taken  as  the  basis  and  the  lime  in  it  gradually  replaced  by 
magnesia.  In  this  manner  the  temperature  of  formation  of 
slags  containing  silica,  lime,  magnesia  and  alumina  in  every 
proportion  was  ascertained.  From  such  experimental  data 
a  slag  can  he  compounded  to  melt  at  any  desired  temperature. 

— E.  E.  B. 


PATENTS. 


Improvements  in  the  Hardening  and  Tempering  of  Steel. 
H.  W.  Wallis,  Loudon.  Eug.  Pat.  14,:!;i2,  October  5, 
1888.     -id. 

Instead  of  using  a  bath  of  oil  or  water,  &c.,  the  patentee 
employs  a  bath  of  sodium  or  potassium,  or  an  alloy  of 
sodium  and  potassium.  The  sodium  or  potassium,  or  the 
alloy,  is  melted  and  heated  to  the  temperature  which  is 
most  suitable  to  the  degree  of  temper  or  hardness  to  be 
given  to  the  articles. — T.  L.  B. 


Improvements  in  the  Dipping  Process  for  Depositing 
Metals  upon  Iron  and  .Steel.  A.  Levy,  Paris,  France. 
Eng.  Pat.  15,698,  October  31,  1888.     Crf." 

For  branding,  an  ammoniacal  solution  of  any  salt  of  copper 
is  poured  into  a  clear  solution  of  a  tin  salt  containing  a 
mineral  or  organic  acid.  The  clear  solution  obtained 
constitutes  the  bronzing  bath.  It  is  used  cold,  and  gives  a 
deposit  very  adherent,  sufficiently  thick,  and  not  spoiling  in 
any  way  the  polish  of  the  object  it  covers. 

A   good  yellow   bronze   may  also   be  obtained  by    first 
tinning  the   objects   in   a   boiling   solution   of   salt   of   tin 


containing  oxalic  acid,  and  then  placing  them  "  in  a  red 
copper  bath  of  ordinary  composition,"  but  rather  poor  in 
copper. 

Before  gilding  and  silrrriug  it  is  necessary  to  coat  the 
objects  with  copper  as  described  ;  they  may  then  be  dipped 
in  well-known  gilding  or  silvering  baths.  The  same  results 
may  be  obtained  by  previously  nickeling  instead  of 
coppi-ring. 

JVirheling  is  carried  out  by  first  coppering  or  tinning,  as 
above  described,  and  then  placing  in  a  bath  of  simple  or 
complex  nickel  salt,  and  more  especially  of  chloride  of 
nickel,  to  which  is  added  sal-anunoniac  and  sea  salt.  The 
higher  the  temperature  of  the  nickel  bath  the  better  and 
more  rapid  are  thi^  results  ;  at  the  boil  less  than  a  minute  is 
necessary  to  obtain  a  sufficiently  thick  deposit  of  nickel. 

Besides  the  process  itself  tlie  iin'ention  consists  of  the 
general  method  dependent  upon  the  contact  of  two  metals, 
iron  and  copper,  or  iron  and  tin,  for  example,  which  contact 
serves  to  elTect,  without  the  aid  of  an  external  current,  the 
deposit  of  a  third  metal — not  a  substitution  of  a  third  for  one 
of  the  others.  Thus  gilding  and  sileering  nuiy  be  effected 
by  nickeling  and  then  dipping  in  the  gilding  and  silvering 
baths. 

Deposits  of  cobalt  and  alutnininm  may  be  obtained  in 
exactly  the  same  way  as  nickeling  is  performed.  Eight 
claims  are  made. — T.  L.  B. 


Improvement  in  the  Treatment  of  Quartzose  or  Siliceous 
and  Sulphuretted  Ores  containing  Gold,  Silver,  or 
Copper.  H.  B.  Fulton,  Kirkintilloch.  Eng.  Pat.  16,499, 
Xovember  14,  1888.     8d. 

Instead  of  treating  the  ores  in  two  operations,  first  calcining 
them  and  then  melting  with  fluxes,  the  whole  process  is 
performed  in  one  operation,  and  after  it  has  been  commenced 
the  use  of  fuel  is  entirely  dispensed  with.  The  ores  must 
be  added  in  the  proportions  necessary  to  effect  (1)  com- 
bustion ;  (2)  the  formation  of  a  metallic  regulus  ;  and  (3) 
the  formation  of  a  fusible  slag.  The  smelting  is  performed 
in  a  blast  furnace  preferably  closed  at  the  top,  fuel  being 
used  at  first  to  raise  it  to  the  reipiired  temperature  before 
adding  the  charge,  which  must  contain  sufficient  sulphide  to 
render  the  addition  of  more  fuel  unnecessary.  Superheated 
air  is  used  for  the  blast. — E.  E.  B. 


An  Improved  Method  of  Coating  Iron  or  .Sleet  Plates  with 
Copper  and  other  Comparatively  Non-oxidisable  Metals. 
G.  Prout  and  1).  Murray,  London.  Eng.  Pat.  17,269, 
November  27,  1888.     4(/." 

The  iron  or  steel  plate  is  heated  to  a  temperature  of  2,000'  F. 
or  thereabouts,  and  the  surface  then  sprinkled  with  borax, 
rosin,  or  other  suitable  flux  ;  the  re<piisite  quantity  of  copper 
in  the  molten  state  is  then  brought  on  to  the  plate,  which  is 
then  passed  between  rolls  heated  to  a  temperature  some- 
what below  the  melting  point  of  the  coating  metal.  The 
rolling  is  continued  until  the  coating  metal  undergoes 
solidification.  Any  suitable  furnace  may  be  emploj'ed  for 
heating  the  plates  or  for  melting  the  copper;  the  rolls  may 
be  heated  by  means  of  a  gas  flame.  Other  metals  of  a 
comparatively  non-oxidisable  character,  and  adapted  for 
being  rolled,  may  be  welded  in  ,a  similar  manner  to  an  iron 
or  steel  back,  the  flux  and  temperature  being  suitably  varied 
according  to  the  object  to  be  accomplished. — T.  L.  15. 


An  Improved  Mode  and  Manner  of  Preparing  Materials 
for  carrying  out  the  Operations  of  Smelting  and  the  like. 
R.  Middleton,  Leeds.  Eng.  Pat.  17,373,  November  29, 
1888.     6d. 

The  invention  consists  in  using  up  (I)  small  fuel,  such  as 
coke  and  coal  du,st  ;  (2)  small,  or  dust-like  ores  ;  (3)  small,  or 
dust-like  fluxes ;  and  (4)  in  tlKU-ougbly  intermixing  among 
the  various  particles  such  other  useful  materials  as  may  be 
desired.  The  nuiterial  having  been  brought  to  a  suitable 
size  and  condition  for  passing  through  compressing  ma- 
chinery is  then  mixed  in  the  following  proportions,  say,  ore, 
48  per  cent. ;  enriching  ore,  or  other  agent,  8   per   cent., 
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fluxing  agent,  13  per  cent. ;  fuel,  25  per  cent. ;  pitch,  6  per 
cent ;  the  proportions  varying  according  to  the  nature  of 
the  ore,  the  quality  of  tlie  materials,  the  tcmper.iture  and 
volume  of  the  blast,  and  the  purpose  for  which  the  metal  is 
required.  The  compound  is  now  made  into  blocks  by  com- 
pression under  a  pressure  of  not  less  than  two  tons  per  square 
inch,  and  then  stacked. — E.  S. 


Improvements  relating  to  the  Treatment  of  jVickel  and 
Cobalt.  H.  H.  Lake,  London.  From  P.  Manhes,  Lyons, 
France.     Eng.  Pat.  17,-406,  Xovembber  29,  1888.     Gd. 

The  impure  nickel  or  cobalt  is  cast  into  any  suitable  form, 
preferably  that  of  very  thin  plates,  and  then  heated  until 
the  surface  of  the  metal  is  oxidised.  L'pon  melting  the 
parti.ally-oxidised  metal  with  suitable  fluxes  metallic  nickel 
or  cobalt  is  obtained,  the  oxygen  combining  with  the  other 
metals  to  form  oxides  which  are  absorbed  by  the  flux. 

— E.  E.  B. 


Improved  Method  of  Extracting  Nickel  and  Cobalt  from 
Ores  or  Compou7ids  and  Apparatus  therefor,  li.  H.  Lake, 
London.  From  P.  Mauhes,  Lyons,  France.  Eng.  Pat. 
17,410,  Xovcmber  29,  1888.  Sd. 
The  ores  are  melted  and  the  liquid  matte  or  crude  metal 
poured  into  a  converter  previously  heated  to  redness.  This 
is  placed  in  a  vertical  position  and  air  blown  in  from  the 
bottom.  The  combustion  of  the  impurities  in  the  ore  causes 
great  elevation  of  temperature,  which  is  kept  up  by  throwing 
coke  on  to  the  fused  mass.  As  the  temperature  tends  to 
get  lower  the  converter  is  inclined  so  as  to  allow  the  air  to 
enter  at  a  higher  level.  Drawings  are  given  of  a  converter 
which  will  allow  the  air  to  enter  at  any  desired  height.  The 
metal  obtained  by  the  process  requires  to  be  puritied.  (See 
Eng.  Pat.  17,406'of  1888,  preceding  abstract.)— E.  E.  B. 


Improvements  in  Methods  of  and  Apparatusfor  Separating 
Ores  or  Metals  from  Associated  Gangue.  B.  J.  B.  Mills, 
London.  From  T.  A.  Edison,  Llewellyn  Park,  U.S.A. 
Eug.  Pat.  17,614,  December  3,  1888.     Sd. 

The  tinely  pulverised  ore  is  made  to  fall  from  a  hopper, 
through  slots  or  holes  in  its  base,  in  fine  streams  and  in  its 
descent  is  subjected  to  the  action  of  a  gentle  air  current  and 
a  magnet  placed  at  the  side  of  the  falling  material.  The 
ore  falls  into  an  apparatus  consisting  of  various  compartments 
so  aiTanged  that  the  lighter  particles  are  blown  iuto  one 
compartment,  and  the  magnetic  particles  of  ore,  being  altered 
in  their  line  of  fall  by  the  magnet,  fall  into  another.  Non- 
magnetic iron  ores  are  made  magnetic  by  heating  to  a  white 
heat,  or  by  partial  reduction  with  carbon  monoxide.  To 
separate  gold  from  its  ores  by  this  apparatus,  the  finely 
powdered  ore  is  subjected  to  the  action  of  a  solution  of  an 
iron  salt  with  the  electric  cuncnt,  whereby  the  gold  particles 
become  coated  with  iron,  which  renders  them  magnetic. 
The  ore  is  then  dried  and  submitted  to  the  action  of  the 
magnetic  sejiarator.     Drawings  of  the  apparatus  are  given. 

—A.  W. 


Improvements  in  the  Method  of  and  Apparatus  for 
Effecting  the  Separation  of  Iron  or  Iron  Ores  by 
Mechanical  Means  from  Associated  Gangue.  li.  .T.  B. 
ilills,  London.  From  T.  A.  Edison,  Llewellyn  Park, 
U.S.A.     Eng.  Pat.  17,614.4,  December  3,  1888.  '  6d. 

OoLiTHic  iron  ores  cannot  be  concentrated  by  the  magnetic 
separator  of  the  previous  patent  (Eng.  Pat.  17,614),  because 
when  the  material  is  heated  to  render  it  magnetic  the  gangue 
hardens  and  cakes  on  the  tablets  of  richer  ore.  The 
separation  is  effected  by  crushing  the  ore  through  rollers, 
cleaning  the  tablets  bj'  revolving  them  in  a  cylinder  with 
lumps  of  a  harder  substance,  such  as  qiuirtz,  and  passing 
the  mixture  through  a  revolving  inclined  cylindrical  screen 
of  a  given  fineness.  The  rich  tablets,  being  of  about  one 
size  and  larger  than  the  p.articles  of  gangue,  are  thus 
separated  from  the  latter. — A.  W. 


Improvements  in  the  Method  of  and  Apparatus  for 
Extracting  Gold  from  its  Ore  by  Amalgajnation.  B.J.  B. 
Mills,  London.  From  T.  A.  Edison,  Llewellyn  Park, 
U.S.A.     Eng.  Pat.  17,614b,  December  3,  1888.     6if. 

To  recover  the  gold  from  low  grade  sulphide  ores  the 
material  is  pulverised,  concentrated  by  "  vanjiing,"  and 
then  treated  with  weak  nitric  acid  preferably  mixed  with  a 
little  nitrate  of  mercury.  By  this  means  the  fine  particles  of 
gold  which  would  not  previouslj'  amalgamate  become  cleaned 
and  coated  mth  a  layer  of  mercury.  The  liquor  is  drawn 
off,  the  ore  either  dried  by  centrifugal  action  or  washed 
with  water,  and  the  gold  then  extracted  by  any  convenient 
amalgamation  process. — A.  W. 


Improvements  in  the  Application  of  Sulphide  of  Silver  to 
Metallic  Suifaces,  applicable  to  Jeiccllertj  and  the  like. 
E.  A.  Billault,  Paris,  France.  Eng.  Pat.  17,786,  Decem- 
ber 5,  1888.     id. 

The  metallic  article  is  placed  in  a  mould  into  which  molten 
sulphide  of  silver  is  then  poured,  and  by  this  means  a  firmly 
adherent  coating  of  silver  sulphide  is  obtained.  The  whole 
operation  is  performed  in  a  reducing  atmosphere. — E.  E.  B. 


Improvements  in  the  Preparation  and  Treatment  of 
Bromine  for  the  Extraction  of  Gold  from  Ore  or  for 
other  Purposes.  M.  H.  Simpson,  London.  Eng.  Pat. 
17,930,  December  7,  1888.     6d. 

The  invention  refers  more  especially  to  the  use  of  bromine 
for  the  extraction  of  gold  in  the  wet  way  from  materials 
such  as  pyrites,  tailings  obtained  in  ordinary  gold-washing 
processes,  and  the  like.  An  alkali,  caustic  soda  by 
preference,  is  saturated  with  bromine  forming  a  hypobromate ; 
this  on  evaporation  forms  a  powdery  material  which  can  be 
readily  transported.  Acid  sodium  sulphate  is  also  prepared. 
The  material  to  be  treated  is  placed  in  barrels,  moistened  with 
hypobromate  solution,  and  the  acid  sulphate  solution  added 
in  proper  quantity.  Bromine  is  thus  liberated,  which  then 
acts  on  the  gold.  If  necessary  a  carbonate  can  be  added, 
and  the  solvent  action  of  the  bromine  on  the  gold  increased 
by  the  pressure  set  up  from  the  formation  of  carbon  dioxide. 

— S.  G.  K. 


An  Improved  Method  of  Coating  Iron  or  Steel  u-ith  Coppei 
and  other  Comparatively  Non-oxidisable  Metals.  G. 
Prout  and  D.  Murray,  London.  Eng.  Pat.  18,218, 
December  13,  1888.     &d. 

Treats  of  the  coating  or  facing  of  iron  or  steel  rods,  tubes, 
castings,  forgings  and  other  bodies. 

Iron  bars  are  heated  to  a  temperature  of  about  2,000"  F. 
and  sprinkled  with  borax,  rosin,  or  other  suitable  flux. 
They  are  then  plunged  into,  or  passed  tlu-ough,  a  bath  of 
molten  copper  or  other  coating  metal,  after  which  they  arc 
rolled  between  heated  rolls,  as  in  Eng.  Pat.  17,269  of  1888  (see 
page  987),  or  in  some  equivalent  apparatus  until  the  coating 
has  solidified,  and  a  smooth  finished  surface  has  been 
obtained.  Iron  or  steel  rods,  tubes  and  similar  products 
may  be  coated  in  a  like  manner.  Bodies  of  irregular 
form  such  as  castings  may  be  coated  by  heating,  as  above, 
sprinkling  the  surface  with  flux,  and  then  plunging  into  a 
bath  of  the  molten  coating  metal.  Certain  of  these  objects 
may  then  be  subjected  to  the  action  of  a  press.  In  coating 
iron  or  steel  rolls  a  mould  may  be  made  and  the  roll,  heated 
as  before,  introduced  as  a  core  ;  the  surrounding  space  is 
then  filled  with  the  coating  metal.  In  lining  cylinders,  the 
cylinder  is  heated,  a  core  introduced  and  the  intervening 
space  tilled  with  the  lining  metal.  The  internal  surfaces  of 
tubes  may  be  coated  by  rotating  the  heated  tube,  which  is  at 
an  inclination,  and  running  the  molten  metal  through  it.  For 
coating  internal  surfaces  in  general  the  vessels  are  heated  to 
the  necessary  temperature  and  a  sufficiency  of  molten  metal 
is  introduced. — T.  L.  B. 
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Improvemenls  in  Cleaning  Tin,  Terne,  or  other  Metal 
Plates,  and  Apparatus  therefor.  T.  Summers,  Gloiiocstcr. 
Kiig.  Put.  18,032,  December  20,  1888.     8(/. 

HiTiiKUTO  the  process  of  eleaiiin':  lin-iilutc,  &c.,  after  tinning, 
has  lieeu  carried  out  b_v  hand.  The  present  invention 
accomplishes  the  operation  by  mechanical  means  and  so 
permits  of  hand  hibour  at  this  stajre  of  the  manufaelure  beinjj 
dispensed  with.  The  machine  consists  of  two  casin;;s  eacli 
enclosin;;  a  ]mir  of  vertical  revolving  shafts;  the  shafts 
carry  u  number  of  radial  wings  or  vanes,  and  a  central  slot 
is  cut  in  each  side  of  each  casting  for  the  ingress  and  egress 
of  the  plate  to  be  cleaned.  Tlie  casings  are  filled  with  liran 
or  equivalent  material,  and  this  is  agitateil  by  the  vanes 
carried  bv  the  ifvolving  shafts.  The  tin-plate  to  be  cleaned 
is  pushed  through  the  first  slot  and  between  the  first  pair  of 
revolving  sluifts  ami  is  then  carried  forward,  and  nt  the  same 
time  cleaned  by  the  action  of  the  bran.  I'pon  leaving  the 
first  casing  it  enters  and  passes  through  the  second  casing, 
where  it  undergoes  still  further  cleaning.  If  friction  rollers 
be  used  the  passage  of  the  plate  can  be  more  easily  regulated, 
and  it  may  also  be  made  to  travel  in  the  oi)posite  direction 
to  the  particles  of  bran,  the  cleaning  action  being  intensified 
thereby.  For  eouduetiug  the  plate  from  the  tiiniing  batli  to 
the  -.'leaner  a  reciprocating  carrier  is  employed  worked  In-  a 
eani,  crank  or  eccentric  mounted  in  the  maehine.  liran 
farced  from  the  machine  is  picked  up  by  elevators  and 
returned  to  the  proper  casing.     Four  drawings  are  given. 

— f.  L.  15. 


Improvements  in  Apparatus  for  Use  in  Decomposing 
Chemical  Compounds,  Metallic  Salts,  and  Desulphuris- 
ing Ores.  P.  H.  Adams  and  O.  T.  .\.  .\dams,  Cliicago, 
U.S.A.     Eng.  Pat.  10,991,  July  8,  1889.     Sd. 


Improvements  in  Apparatus  for  Use  in  Decomposing 
Chemical  Compounds,  Metallic  Sails,  and  Desiiliihuris- 
ing  Ores.  P.  H.  Adams,  and  O.  T.  X.  Adams,  Chicago, 
U.S.A.     Eng.  Pat.  11,020,  July  9,  1889.     8d. 

Thk  object  of  the  patentees  is  the  construction  of  an  im- 
proved apparatus  for  mechanically  decomposing  chemical 
compounds  and  metallic  salts,  and  desulphurising  ores  or 
their  resulting  material,  by  the  action  of  centrifugal  force, 
when  the  substances  are  in  a  molten  condition.  (See  also 
followiDg  abstract.) — E.  S. 


Improvements  relating  to  Apparatus  for  Smelting  and 
otherwise  Treating  Ores.  P.  H.  Adams  and  O.  T.  X. 
Adams,  Chicago,  U.S.A.  Eng.  Pat.  11,021,  July  9, 
1889.     Sd. 

This  patent  relates  to  the  process  of  snbiecting  molten 
furnace  products  to  the  action  of  centrifugal  force.  Drawings 
of  the  plant  are  given  from  which  the  essential  point  appears 
to  be  to  place  the  centrifugal  machines  at  a  lower  level  than 
and  near  to  the  furnaces  so  that  the  fused  materials  may  be 
run  direct  from  one  to  the  other  through  covered  conduits. 

—A.  W. 


Improvements  relating  to  the  Treatment  of  Ores  cojifaiuing 
lead.  Zinc,  and  other  Metals.  E.  L.  liartlett,  Portland, 
U.S.A.    Eng.  Pat.  12,322,  August  2,  1889.     6d. 

Complex  ores  containing  sulphides  of  zinc,  lead,  copi)cr, 
silver,  &c.,  are  mixed  with  an  excess  of  sulphur  in  the  form 
of  iron  sulphide,  and  then  with  two-thirds  by  weight  of  a 
llaming  fuel  such  as  petroleum  or  bituminous  coal.  The 
whole  is  then  burnt  on  a  shallow  hearth.  The  zinc  and  lead 
are  given  off  in  the  form  of  fume,  while  the  other  metals 
remain  behind  with  part  of  the  sulphur.  It  is  maintained 
that  by  thus  having  an  excess  of  sulphur  present  the  zinc 
in  volatilising  does  not  carry  with  it  any  silver,  anil  further 
that  the  non-volatile  metals  are  entirely  freed  from  zinc. 
Again,  no  sulphuric  acid  is  formed,  as  it  "  is  destroyed  by 
the  action  of  the  hydrocarbon  flame  aud  the  air  which  is 
admitted  for  this  purpose." — A.  W. 


Improvements  in  Ej.-lracting  Metals  from  Alkaline  Solution, 
Scrap,  or  H'lij^c  .Materials:  N.  JNI.  E.  Tenison-\\"ood8, 
London.  Eng.  Pat.  13,oi;t,  August  17,  1889.  id. 
Stkoxo  alkaline  "  solutions  of  oxides  of  tin  and  other 
metals  soluble  in  an  alkaline  medium,  such  as  zinc, 
cadmium,  lead,  and  tungsten"  are  placed  in  iron  vessels 
(any  lead  i>resent  in  tlie  form  of  plumhale  being  first 
removed  by  the  addition  of  an  alkaline  sidphate).  An  iron 
cage  containing  scrap  zinc,  preferably  in  the  form  of  pieces 
of  refuse  galvanised  iron  from  old  pails,  roofing,  &c.,  is 
immersed  in  the  li^piid  which  is  heated  to  nearly  100'  C. 
Electric  connnunication  is  then  made  between  the  side  of 
the  iron  vessel  and  the  zinc  in  the  cage.  Nascent  hydrogen 
is.libcratcd  on  the  irnier  side  of  the  vessel  with  separation 
of  metallic  tin  whilst  zinc  is  dissolved  from  the  scraps, 
leaving  metallic  iron  ill  a  saleable  form  if  galvanised  iron 
has  been  employed.  The  zinc  is  recovered  from  the  solution 
by  passing  carbonic  acid  tlirough  it,  when  bicarbonate  of 
zinc  is  precipitated.  The  solution  is  then  re-causticised  and 
used  over  again. — E.  E.  15. 


Method  or  Process  for  obtaining  Aluminium.  H.  J.  Allison, 
London.  From  "  The  Great  Western  Aluminium  Smelting 
and  Refining  Co.,"  Denver,  U.S.A.  Eng.  Pat.  13,839 
September  3,  1889.     id. 

The  principle  of  this  patent  is  to  act  on  the  aluminium 
compound  with  a  substance  whose  elements  readily  dissociate, 
yielding  one  element  which  has  a  greater  affinity  tor  the 
element  with  which  the  aluminium  is  combined  than  the 
aluminium  itself  has,  lilierating  also  another  element  which 
has  no  atlinity  for  aluminium.  Thus  fluoride  of  alumininin 
or  cryolite  is  fu.sed  and  aeti'd  on  in  a  crucible  or  other 
suitable  appliance  with  the  sulphide,  hydride,  "  carbohydride," 
or  nitride  of  silicon  or  boron,  whereby  any  of  these  latter 
compounds  dissociate,  the  silicon  or  boron  combining  with 
the  lluoriue  and  releasing  metallic  aluminium.  Alloys  can  be 
produced  by  performing  tlie  operation  on  the  surface  of  the 
molten  metal  witliwhich  it  is  desired  to  alloy  the  aluminium. 

—A.  \V. 


Iniprovements  in  and  Apparatus  for  the  Manufacture  of 
.Soft  Back  Steel.  M.  A.  Howell,  jun.,  London.  Eng.  Pat. 
14,473,  September  13,  1889.     id. 

The  invention  relates  to  the  manufacture  of  plates  or  flat 
bars  of  steel,  having  one  side  highly  carbonised,  and  the 
opposite  side  practically  free  from  carbon.  Such  steel  is 
less  liable  to  break  or  crack  while  hardening  and  is  more 
tenacious  when  in  use  where  great  rotary  force  or  heavy 
blows  or  strains  are  reqiiire<l. 

Plates  or  fiat  bars  of  soft  steel  or  fine  iron  in  pairs  of 
equal  size  are  placed  back  to  back  with  a  film  of  clay  or 
other  refractory  material  interlaid  between  them.  They 
are  then  clamped  or  wired  together  and  the  several  pairs 
placed  "  in  a  receptacle  or  flask  stratified  between  layers  of 
granulated  charcoal."  The  flask,  furnished  at  one  end  witli 
an  inlet  tube  and  cock,  and  at  the  other  end  with  an  outlet 
cock,  is  placed  horizontally  in  a  muflle.  When  the  heat  of 
the  furnace  has  raised  the  tem|ieraturc  of  the  flask  to  a  low 
red  heat  a  current  of  hydrocarbon  vapour  is  dri\en  over  the 
plates,  and  when  the  heat  reaches  the  cherry -red  stage  the 
flow  of  the  gas  is  diminisheil  and  the  operation  continued 
until  the  metal  has  taken  up  enough  carbon. 

Filially  the  cocks  arc  closed,  the  flask  disconnected  and 
allowed  to  cool  in  an  atmosphere  of  liydrocarboii.  When 
cool  the  receptacle  is  opened  and  the  plates  arc  taken  out 
and  forged,  hardened  and  tempered  in  the  usual  way. 

— T.  L.  B. 
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XI.-ELECTRO-CHEMISTEY  AND 
METALLUEGY. 


ELECTRO- 


Occlusion  of  Gas  in  the  Electrolysis  of  Copper  Sulphate. 
A.  Soret.     Compt.  Bend.  108,  1298—1300. 

The  author  concludes  that  electrolytic  copper  contains  only 
two  occluded  gases,  hydrogen  and  carbon  dioxide,  that  the 
former  is  most  abundant,  often  live-sixths  of  the  whole, 
especially  when  the  electrolyte  is  acid;  and  that  when  the 
deposit  is  not  tenacious,  it  is  due  to  excess  of  cirbon  dioxide, 
which  may  amount  to  nine-tenths  of  the  occluded  gases  when 
the  bath  is  neutral.— J.  M.  H.  M. 


Note  on   the  Development  of  Voltaic  Electricity  by  Atmo- 
spheric   Oxidation    of    Combustible    Gases    and    other 
Substances.     C.  K.  A.  Wright  and  C.  Thompson.      Proc. 
Koy.  Soc.  46,  372—376. 
The  battery  described  by  Mond  and  Langer  (this  Journal, 
1889,  550),  consisting  of   a   number  of   plates   of   porous 
material  coated  with  platinum  black  and  impregnated  with 
dilute    sulphuric   acid,   and   fed   with    hydrogen    and    air, 
though   improved   in   design,   is   substantially    identical   in 
principle  with  the  batteries  previously  described  by  Wright 
and  Thompson  (Proc.  Roy.Soc.  44,  182).     The  conclusions 
then  arrived  at  as  to  the  practicability  of  a  battery  of  the 
form  shown  in  the  figure,  consisting  of  a  number  of  prepared 


plates  arranged  so  as  to  form  a  series  of  chambers  alternately 
closed  in  and  filled  with  hydrogen  and  open  to  the  air,  the 
connexions  being  made  as  indicated,  were — (1.)  Various 
causes,  such  as  leakage  of  gases  from  one  chamber  to 
another,  prevented  the  electromotive  force  of  a  battery  of  n 
doubly-coated  plates  from  reaching  quite  as  high  as  n  times 
that  obtainable  from  a  single  cell.  In  no  case  was  an 
electromotive  force  as  high  as  one  volt  per  cell  obtained, 
even  when  the  currents  were  very  small.  With  currents  of 
magnitude  sufficient  to  be  measured  readily  with  a  silver 
voltameter,  the  highest  value  was  only  0'6  to  0'7  volt  per 
cell.  (2.)  Nevertheless  the  results  were  sufficiently 
encouraging  to  show  that  if  expense  of  construction  were 
of  no  object,  then,  by  employing  large  plates,  currents 
comparable  with  those  derived  from  ordinary  small  primary 
batteries  could  be  readily  produced.  (3.)  The  economical 
production  of  powerful  currents  by  the  direct  oxidation  of 
combustible  gases  is  iiucstionable,  chiefly  on  account  of  the 
first  cost  of  the  appliances  necessary.  Generally  the  same 
remark  applies  to  all  other  forms  of  cell  in  which  oxidation 
is  effected  by  means  of  an  "  aeration  plate,"  whether  the 
energy  be  due  cither  to  the  oxidation  of  a  metal  (like  zinc 
or  aluminium)  or  to  the  oxidation  of  fluids,  such  as  a  solution 
of  Schiitzenberger's  sodium  hydrosidphite  or  aramoniacal 
cuprous  oxide.  .Mthongh  they  have  not  yet  succeed;d  in 
effecting  in  this  way  the  oxidation  of  alcohol,  petroleum, 
coal,  and  such  like  forms  of  comparatively  cheap  sources  of 
energy,  yet  they  do  not  regard  such  actions  as  impracticable. 
In  the  paper  "  On  a  New  Form  of  Gas  Battery,"  by  Mond 
and  Langer  (read  before  the  Royal  Society,  June  20th,  1889), 


experimental  results  are  given  which  corroborate  the  previous 
work  of  W^right.  (See  Proc.  Phys.  Soc.  4,  101 ;  Phil.  Mag. 
77,  169.)— W.  W.  H.  G. 

PATENTS. 

Improvements  relating  to  the  Separation  of  Lead  from 
Silver  and  from  other  Substances  associated  therewith. 
A.  Arche,  Vienna,  Austria.  Eng.  Pat.,  16,821,  Novem- 
ber 19,  1888.     4d. 

Ckude  lead  cast  into  any  suitable  form,  preferably  that  of 
very  thin  plates,  is  placed  in  a  bath  containing  lead  nitrate 
(I'o  per  cent.)  and  nitric  acid  (5  per  cent.).  An  electric 
current  is  then  passed  through  the  bath,  when  pure  lead  is 
deposited  in  the  form  of  crystals  on  the  positive  electrodes, 
whilst  the  silver  and  other  metals  are  deposited  as  a  black 
slime  on  the  negative  electrodes. — E.  E.  B. 


Improvements  in  the  Manufacture  of  Chlorine.  T.  Parke 
and  A.  E.  Robinson,  Wolverhampton.  Eng.  Pat.  17,367 
November  29,  1888.     4rf. 

See  under  VII.,  page  983. 


Improvements  in  the  Extraction  of  Metals  from  Ores  and 
Slags,  and  the  Debris  from  .Smelting  Works  and  other 
Manufacturing  Works.  .1.  Shears,  London.  Eng.  Pat. 
9821,  June  1-4,  1889.     id. 

Refuse  tin  slags  are  finely  powdered  and  fused  with  caustic 
alkali.  After  treating  the  melt  with  boiling  water,  the  clear 
solution,  containing  alkaline  stannate,  silicate  and  tungstate 
is  heated  in  an  iron  vessel.  On  passing  an  electric  current 
through  it,  pure  metallic  tin  is  deposited  on  the  sides  of  the 
iron  vessel. — E.  E.  B. 


Ijnproved  Composition  adapted  to  Electric  Insidators  and 
other  Articles  and  Uses  ^7^  the  Arts  and  Manufactures. 
V.  Maripiard,  New  York,  U.S.A.  Eng.  Pat.  12,046, 
July  30,  1889.     &d. 

See  under  XIII.,  page  992. 


XII.-FATS,  OILS,  AND   SOAP 
MANUFACTUEE. 

On  the  Testing  of  Machine  Lubricating  Oils.     O.  Bach, 
(jhem.  Zeit.  13,  905—906. 

The  present  methods  of  testing  the  gumming  or  oxidation 
of  above  oils  take  a  long  time  (several  days)  by  the  usual 
processes. 

The  author  uses  the  process  of  Fresenius  (Chem.  Zeit.  4, 
238),  with  slight  modifications. 

The  oil  is  heated  for  10  hours  with  oxygen  in  a  sealed 
tube  (about  100  to  125  cc.  capacity)  in  an  air-bath;  the 
point  of  the  tube  is  then  broken  under  a  measured  volume 
of  water,  and  from  the  difference  in  volume  the  absorption 
is  calculated.  The  presence  of  excess  of  oxygen  after  the 
experiment  should  be  proved  with  a  glowing  splinter 
of  wood. 

The  author  gives,  amongst  others,  the  following  absorptions, 
1  grm.  of  oil  being  taken  in  each  case  : — 

OiyKen 
Absorbed, 

cc. 

Mineral  oils O'l  toO'7 

(0-.S6J) 4-8 

Lubricating  Krca^e 21*8 

Cod  oil  (O'UOS) 56-3 

Rosin  oil ISl'O 

Olive  oil H4-0 

Rape  oil Itifj'O 

Cotton-seed  oil lU'O 

Mineral  oil  (0'865)  withlOjjcrcent.ofcodoil      9'i 
Oleo-naphtha  „  '„  S'li 
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The  admixture  of  rosin  oil  or  vegetable  oils  to  mineral 
oils  can  thus  lie  (It'tceted  on  noconnt  of  the  low  oxvpcn 
iibsorption  of  the  latter.  Furtlur,  the  oxvffi'natud  oil  has 
only  a  slight  or  no  aoiil  reaction  in  the  case  of  mincnil  oil 
nud  a  strongly  acid  reaction  in  that  of  rosin  oil. — I).  A.  S. 


I'ATKNTS. 

Improvements  in  the  Means  and  Apparatus  for  Extracting 
Fat  and  other  Soluble  Substances  from  Materials  con- 
taining them.  M.  Uaiier,  London.  From  .1.  Merz, 
Karnov,  Austria.  Kng.  I'at.  9352,  August  5,  1885. 
Amended  July  21,  1889.     8d. 

The  emendations  are  coucerued  in  a  clearer  description  of 
the  invention.  (Compare  title  of  original  speeiticatiou,  this 
Journal.  1886,  43:.'.)— O.  H. 


An  Improccd  Manufacture  of  Oleaginous  Material  from 
Hydrocarbons,  applicable  for  Sajionijtcation  and  other 
I'urposes.  H.  li.  von  Dahmcn,  Vienna,  Austria.  Kng. 
Pat.  14,692,  (,)ctober  12,  1888.     id. 

HvDROCARiioxs,  sucli  as  licavy  mineral  oils,  are  mixed 
with  from  15  to  25  per  cent,  of  "  elaiu,"  or  oleic  acid,  or 
other  fatty  acids  ;  the  mixture  is  then  heated  to  60"  C,  and 
subjected  for  half  an  hour  to  the  action  of  sulphuretted 
hydrogen  gas,  after  which  it  is  neutralised  with  from  1  to 
5  per  cent,  of  calcined  carbonate  of  soda  ;  it  is  then  ready 
for  saponitication  by  the  usual  methods. — \V.  L.  C. 


An  Improred  Process  and  Composition  for  e.vtrncting  Oil 
from  and  cleaning  Cotton  Waste.  \V.  ilielull  and 
S.  Picard,  London.  Kng.  Pat.  1 7,028,  December  3, 
1888.     6d. 

The  waste  is  subjected  to  hydraulic  pressure  to  extract 
most  of  the  oil,  and  then  agitated  in  a  bath  of  boiling 
water  to  which  is  added  a  solution  containing  caustic  jiotash 
and  soda,  pearl  ash,  soda  crystals,  lime,  ammonia,  cyanide 
of  potassium,  borax,  turpentine  and  "  benzoline." — W.  L.C. 


Improred  Antiseptic  Washing  and  Cleansing  Compounds. 
J.  Ascough,  Haiidsworth.  Kng.  Pat.  18,260,  December  20, 
1888.     id. 

BoRA:t,  a  mixture  of  boracic  acid  and  sodium  carbonate,  or 
some  other  boron  compound,  is  either  sprinkled  into  melted 
paraffin  wax  or  similar  substance,  or,  if  the  smell  of  such 
be  objectionable,  the  boron  compound  may  be  iucorjjorated 
Tvith  any  dry  or  granulated  saponaceous  compound. 

— \V.  L.  C. 


Improcements  in  Apparatus  to  be  Kmployed  in  the  Manu- 
facture of  Soap.  G.  T.  liishop,  London.  Eng.  Pat. 
19,015,  December  29,  1888.     0(/. 

A  CYLINDRICAL  Vessel  is  heated  underneath  by  a  gas  burner 
or  othenvise,  and  within  it  are  plungers  carried  by  concentric 
or  symmetrically  arranged  rods  which  alternately  approach 
and  recede  from  each  other,  for  the  purpose  of  thoroughly 
incorporating  the  contents.     A  drawing  is  given. — W.  L.  C. 


Improvements  in  Washing  Wool  and  in  Treating  and 
Utilising  the  Washings.  H.  W.  Langbeck,  Loughton. 
Eng.  Pat.  GO,  January  2,  1889.     &d. 

The  wool  is  twice  soaked  in  warm  water,  not  exceeding 
110"  F.,  then  pressed  and  dried  by  centrifugal  action. 
The  solution  thus  obtained  yields  on  evaiioration  impure 
potash  salts,  which  may  or  may  not  be  treated  with  mineral 
.acids.  The  wool  is  then  scoured  with  soap-lye  to  remove 
the  whole  of  the  fat  and  the  remaining  dirt.  The  emulsion 
thus  obtained  is  concentrated  and  treated  with  dilute  alcohol ; 
by  this  means  the  soap  is  removed  from  tlu'  wool-fat  and 
dirt.     From  the  former  the  spirit  is  recovered  by  distillation. 


solvent  or  by  hot  pressure.  The  preliminary  soaking  in 
water  may  be  disjiensed  witli,  in  which  case  the  wool- 
washings  are  concentrated  and  treated  with  mineral  acid,  to 
liberate  the  fatly  acids,  or  with  salt  to  precipitate  the  soap 
and  fat  together. — \V.  L.  C. 


Process  for  Producing  Hard  Soap  from  Vegetable  or 
Animal  Fats,  a  Mi.rlure  thereof  and  ('aiistic  Alkaline 
Solutions,  without  employing  Carbonate  of  Alkalis  or 
( 'hloride  of  Natrium.  II.  Schuster,  Leudsiedcl,  Germany. 
Eng.  Pat.  11,660,  .Inly  22,  1889.     id. 

A  GIVK.N  weight  of  the  fat  to  be  saponified  is  mixed  with 
an  equal  weight  of  a  solution  of  pure  caustic  alkali,  of  not 
less  sp'eeiliegravity  than  35'  H.  .Slow  "  intermissive  "  heating 
is  applied  to  this  ami  the  mass  becomes  spontaneously 
superheated.  In  a  few  hours  complete  saponitication  is 
effected.— W.  L.  C. 


XIII.-PAINTS,  PIGMENTS,  VARNISHES. 
AND  EESINS. 

Australian   and  Tasmanian    Sandarach.     J.  H.  Maiden. 
Proe.  Roy.  Soc.  Tasmania,  August  1889. 

The  following  is  a   list  of   resins  of   different   species  of 
Australian  pines. 

Kesius  of  Callitris  cupressiformis  ("  Oyster  I3ay  pine  " 
of  -Tasmania).  Callitris  calcaratu  ("  ilurray-,"  "  lilaek-," 
"  Ked-,"  "  .Scrub-,"  "  Cypress  pine  "),  Callitris  colurnellaHs 
("  Cypress  pine  "),  Callitris  verrucosa  ("  Mountain  Cypress 
pine  ").  All  these  resins  have  an  excellent  appearance  as 
regards  colour  and  brilliancy.  They  are  almost  completely 
soluble  in  rectified  spirit,  while  light  petroleum  spirit  dissolves 
a  very  considerable  quantity.  They  possess  a  pleasant 
aromatic  odour,  similar  to  that  emitted  by  ordinary 
sandarach.  When  the  trees  are  wounded  these  resins  exude 
in  an  almost  colourless  transparent  condition  and  have  a 
high  refractive  power.  They  soften  slightly  in  boiling  water 
auii  feel  gritty  to  the  teeth.^J.  W.  L. 


Analyses   of  Black    Wa.r  for   Polishing.     F.   M.    Horn. 
Chem.  Zeit.  13,  831. 

The  author  received  from  a  A'ienna  cabinet-maker  samples 
of  soft  and  hard  wax  for  analysis.  These  when  dissolved 
in  turpeutme  were  used  as  polishes  to  invest  any  article 
with  a  brown  (natural  colour),  hard,  non-sticky,  dull  glassy 
surface.     They  gave  on  testing : — 


MeltinK  point 

Acid  equivalent 

Saponification  equivalent 


Soft  Wai. 


CS-2"' 
00 
0-0 


Hard  Wax. 


80  •  4° 
0-6 
U-5 


The  melting  point  was  taken  by  Pchl's  method  (Wiener 
Akademie,  Her.  6,  587).  The  soft  wax  was  identified  as 
crude  cerasin.  The  high  melting  point  and  the  above 
equivalents  of  the  hard  wax  excluded  beeswax,  rosin  (colo- 
phony), and  .Japan  wax,  while  they  pointed  to  Caruauba 
wax.  Moreover,  on  heating,  its  characteristic  odour  was 
smelt.  According  to  Valenta  the  average  saponification 
e(iuivalent  of  Carnauba  wax  is  94-8  and  the  acid  equivalent 
4  •  0.  The  percentage  of  Carnauba  wax  in  the  hard  wax  is 
therefore : — 

i:i-9  X  100  0-fi  X  loo 

—  S-yS  —  ~  ^*'^  P^''  '^'"  ■  "      4 ~  ^^  P*^"^  cent. 

or  cerasin  85  per  cent.,  Carnauba  wax  13  per  cent. — D.  A-  S. 


while  the  fat  and  dirt  arc  separated  from  each  other  by  a  I 


992 


THE  JOUENAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY,        [Dec.  3i,  1889. 


PATENTS. 

Improuements  in  the  Manufacture  of  Material  to  be  Used 
as  a  Substitute  fur  Gutta-Percha,  Rubber,  or  Oiled 
Tissues  for  Suri;ical  Bandages,  Sheeting,  and  oilier 
Purposes.  H.  A.  Schlesiiiger,  London.  Eng.  Pat.  13,917, 
September  27,  1888.  6d. 
When  required  for  use  as  a  surgical  dressing  the  new 
material  is  jirepared  as  follows  : — paper  made  from  long, 
pure,  manilla  tibre  is  saturated,  in  any  convenient  and 
expeditious  way,  with  an  emulsion  of  gelatin  to  which  soap 
may  be  added.  After  the  excess  of  the  emulsion  has  been 
removed  by  pressure  through  rollers,  the  gelatin  is  fixed  by 
immersion  in  a  bath  containing  chrome  alum,  bichromate 
and  an  aluminous  salt ;  it  is  then  dried,  and  afterwards 
washed  with  water  to  remove  the  excess  of  the  fixing  salt. 
Glycerin  either  by  itself,  or  as  an  emulsion  with  petroleum 
jelly  and  mixed,  if  desired,  with  an  antiseptic,  is  then  applied 
to  the  surface,  the  whole  subjected 'to  warmth  and  the 
excess  of  fatty  matter  removed ;  the  result  is  a  tinished 
material  valuable  for  the  above  purposes.  A  common 
variety,  which  may  be  used  as  a  substitute  for  vegetable 
parchment,  is  produced  by  treating  unsized  paper  with  an 
emulsion  of  rosin  soap,  fatty  matter  and  glue,  fixing, 
rinsing,  and  drying,  as  before — C.  C.  H. 


Improvements  in  the  Manufacture  of  India-Hubber  Vt'ater- 

proof  Garments.     G.  C.   Mandleberg,  H.  L.  Eothband, 

and  S.  L.  Mandleberg,  Manchester.     Eng.  Pat.  16,543, 

Xovember  14,  1888.     8d. 

The  india-rubber  after  dry  kneading  is  soaked  for  24  hours 

iu  deodorised  petroleum  naphtha  at  about  "76  degrees  of 

Baum's  hydrometer,"  left  iu  a  closed  vessel  for  other  24  hours, 

stirred  occasionally,  then  passed  through  rollers,  spread  on 

the  fabric  at  a  temperature  of  about  80°  F.,  and  the  product 

vulcanised. 

The  seams  of  the  garments  are  cemented  together  by  a 
solution  of  rubber  in  the  solvent  mentioned  above,  and  the 
tinished  articles  kept  at  80°  F.  until  they  cease  to  smell. 
They  maj-  be  scented  with  some  volatile  perfume. 

Deodorised  coal-tar  naphtha  may  be  substituted  for  the 
petroleum  product,  the  chief  requirement  which  either  has 
to  satisfy,  being  that  of  leaving  no  smell  on  evaporation. 

An  apparatus  for  preparing  and  preserving  the  cementing 
solution  is  illustrated  and  described.  It  consists  of  a  vessel 
with  an  air-tight  cap  through  which  passes  a  vertical  shaft 
furnished  with  blades  for  mixing  the  rubber  and  its  solvent, 
which  are  introduced  through  suitable  openings  in  the  side, 
also  covered  by  caps.  liy  the  use  of  this  device  waste  of 
the  solvent  by  evaporation  is  avoided. — B.  B. 


Improvements  in  the  Manufacture  of  certain  Classes  of 
India-Iiubber  Goods.  J.  Caillet,  Paris,  France.  Eng. 
Pat.  17,417,  November  29,  1888.  id. 
India-rubber  goods  of  which  the  surface  is  exposed  to 
mechanical  wear  are  furnished  with  a  protective  coating  of 
some  intrinsically  hard  material  such  as  emery.  Taking 
the  case  of  moulded  goods  as  typical,  the  patentee  coats  the 
interior  of  the  mould  with  glue  or  similar  adhesive  matter, 
then  sprinkles  ground  emery  upon  the  surface  thus  prepared, 
charges  the  mould  with  the  preparation  of  india-rubber  and 
vulcanises  in  the  usual  way  ;  the  heat  incidental  to  the  last 
process  causes  "  the  glue  to  be  dissipated,"  and  the  article 
■when  "withdrawn  from  the  mould  is  found  charged  as  to  its 
exterior  with  particles  of  emery.  Such  a  coating  is  also 
alleged  to  afford  protection  against  the  heat  of  the  sun. 

— B.  B. 


Improvements  in  the  Preparation  of  Barytes  for  Use  as  a 
Pigment.  M.  Williams,  Liverpool.  Eng.  Pat.  382, 
January  9,  1889.     id. 

Barium  sulphate  alone  or  mixed  with  chalk,  pipeclay, 
■alum,  alumina,  "  oyster  shell  white  "  calcined  bones,"  Paris 
white,"  whiting,  "  lime  oxides  or  other  metallic  substances," 
is  dyed  or  stained  with  any  suitable  colouring  matter  in  its 


appropriate  solvent;  the  latter  may,  if  volatile, be  recovered 
by  distillation.  The  pigment  thus  obtained  can  be  mixed 
with  other  pigments  or  paints  to  which  it  has  been  the 
custom  to  add  uncoloured  barium  sulphate  witliout  causing 
the  deterioration  of  their  appearance  which  follows  the  use 
of  the  latter.— B.  B. 


Improved  Composition  adapted  to  Electric  Insulators  and 
other  Articles  and  Uses  in  the  Arts  and  Manufactures. 
F.  Marquard,  New  York,  U.S.A.  Eng.  Pat.  12,046, 
July  30,  1889.     &d. 

Ten  to  20  lb.  of  rosewood  sawdust,  20  lb.  of  wood  pulp, 
1  lb.  of  extract  of  logAvood,  -g  lb.  of  potassium  bichromate, 
\  lb.  of  sulphate  of  iron,  4  lb.  of  animal  glue,  2j  to  5  lb.  of 
an  albuminous  substance  such  as  bullock's  blood,  and  any 
desired  quantity  of  vegetable  fibre  (suitable  to  tlie  purpose 
intended),  such  as  flax,  hemp  or  cotton,  are  mixed  together 
to  a  uniform  plastic  mass  and  moulded  into  such  articles  as 
the  various  insulating  parts  of  electric  lighting,  signalling, 
and  telephone  apparratus,  picture  frames,  mouldings,  &c.,  put 
away  to  dry  and  then  subjected  to  a  heavy  finishing  pressure 
at  a  temperature  of  about  300°  F.  The  patentee  uses  rose- 
wood sawdust  because  of  a  resinous  oil  it  contains,  which 
helps  in  forming  a  cohesive  composition,  while  bullock's 
blood  is  used  as  a  cheap  source  of  albumen  and  also  as  a 
colouring  material,  logwood  and  sulphate  of  iron  for  the 
same  purpose,  and  potassium  bichromate  to  render  the 
albumen  and  gelatin  insoluble. 

Tlie  composition  is  said  to  be  black,  insoluble,  hard,  a 
non-conductor  of  electricity,  capable  of  being  cut,  worked, 
and  turned,  and  of  taking  a  high  polish. 

The  proportions  may  be  varied,  and  all  the  ingredients 
need  not  be  used  at  once. — B.  B. 


A  New  or  Improved  Process  for  Waterproof  ng  Materials 
or  Fabrics  and  the  like.  J.  Grunhut,  .South  Shields, 
E.  Gouty  and  F.  B.  Gonty,  Leicester.  Eng.  P.it.  14,316, 
.September  11,  1889.     id. 

The  fabric  to  be  ■(vaterproofed  is  treated  ■with  a  mixture  of 
mineral  oil,  paraffin  wax,  and  spermaceti ;  "  benzole  "  may  be 
substituted  for  the  mineral  oil,  "  whale  fish  bones  or  any 
other  fish  bones  "  for  the  spermaceti,  and  vaselin  or  stearin 
for  the  paraffin  wax.  A  suitiible  mixture — although  others 
may  be  used — consists  of  4  pints  of  mineral  oil,  1  lb.  of 
paraffin  wax,  and  3  lb.  of  spermaceti. — B.  B. 


XIV.-TANNINa,  LEATHEE,  aLUE,    AND 
SIZE. 

Lime  in  Tamting  Materials.     M.  Petrowitsch.     Zeits. 
Anal.  Chem.  28,  606—607. 

A  SAMPLE  of  valonia  meal  was  found  to  contain  6 '  36  per  cent, 
of  ash  containing  0"  46  per  cent,  of  lime,  whilst  an  analysis  of 
pure  valonia  gave  2 '55  per  cent,  of  ash  with  0-24  per  cent, 
of  lime.  The  former  caused  large  blue-black  spots  to  appear 
on  the  tanned  leather.  It  was  also  found  to  contain  small 
pieces  of  the  acorns  of  valonia,  and  little  stones  that 
appeared  to  be  silicates.  An  analysis  of  gall-nut  meal  gave 
3- 10  per  cent,  of  ash  with  0'23  per  cent,  of  hme. — C.  A.  K. 


The  Present  Condition  of  the  so-called  Mineral-Tanning 
Industry.  F.  Kuapp.  Chem.  Zeit.  13,  907,  996—997, 
1027—1028  and  1058—10.59. 

A  GOOD  tanning  material  should  fulfil  the  following  con- 
ditions : — 

I.  It  should  prevent  the  skin  from  drying  to  a  horny  mass, 
by  keeping  its  fibres  separate. 
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2.  It  should  posso.ss  ii  stion;;  all'mity  for  the  raw  skin, aud 
slunilil  bf  absorbed  in  larjic  (itmntity. 

3.  It  shoiilil,  when  drii'd,  be  of  a  pliublc  and  clastic  nature, 
iu  order  tliat  it  may  not  injiuHously  influence  these  qualities 
in  the  tiiiishod  Katlier. 

C'hroinio  aeid  and  its  salts  employed  as  taniiiiii;  materials 
fulfil  the  tirst  of  the  above  eonditioiis  very  jierfeetly,  but  the 
secoud  and  third  very  badly  indeed.  Chrome-tanned  leather 
contains  from  i — G  per  eent.  of  ehromium  ealenlated  as  potas- 
sium biehromate.  In  the  so-calleil  iron  tannin;^,  a  basic 
sulphate  of  iron  is  employed.  It  contains  one  molecule  of 
Fe303  to  two  molecules  of  SOj.  It  forms  with  water  a 
reddish-yellow  solution,  which  dries  down  to  a  clear  varnish. 
The  fibre  of  the  hides  is  not  injured  in  the  least  by  this 
compound.  It  is  rapidly  absorbed  by  raw  skin,  which 
retains  it  very  well ;  heavy  hides  only  reijuire  4 — 6  days  to 
be  completely  tanned.  100  parts  of  dry  hide  absorb  G7  parts 
of  irou  salt  from  a  solution  of  25'  1?.,  and  177  parts  from  a 
solution  of  Xi^  I{.  The  dry  leather,  therefore,  contains 
■II  per  cent,  and  Gl  per  cent,  respectively  of  tanning  salt. 
Leather  made  by  this  process  is,  however,  not  at  all  pliant, 
and  is  very  liable  to  crack.  Various  plans  have  been 
sup^sted  to  obviate  this  difficulty.  It  was  recommended  to 
steep  the  hides  in  soap  solution  after  removal  from  the  iron 
bath  The  iron  soap  formed  is  a  very  soft,  pliant  substance, 
and  it  v^'as  imagined  that  thus  pliability  wo\ild  bo  restored  to 
the  leather.  I'raetieally  the  process  is  of  little  use.  Irou 
nnd  blood  to<;cther  have  been  used  with  success  in  St. 
Petersburg  aud  in  lirunswick.  The  hides  are  first  steeped 
in  the  iron  solution  for  2 — I  days,  and  then  for  a  similar 
period  in  blood.  The  finished  leather  contains  from  ZH — 41 
per  cent,  of  the  taiming  material,  and  is  at  least  equal  in 
pliability  and  durability  to  ordinary  leather.  The  saving  in 
price  of  material,  cpiite  apart  from  any  consideration  of  the 
time  required  for  tanning,  is  from  40 — 60  per  cent.  Lately 
a  new  substance  has  been  discovered  to  be  used  in  con- 
junction with  iron.  Its  nature  has  not  been  divulged, 
because  it  will  probably  be  made  the  subject  of  a  patent. 
Experiments  with  it  have  not  as  yet  advanced  beyond  the 
laboratory  stage.  It  possesses  a  great  advantage  over  blood, 
in  so  far  that  it  may  be  employed  mixed  with  the  iron  salt. 
The  mixed  tanning  material  is  rapidly  absorbed  by  the  skin, 
to  which  it  imparts  an  agreeable  brown  colour.  The  finished 
leather  contains  about  i'.i  per  cent,  of  tanning  materials,  and 
is  equal  in  pliability  to  leather  prepared  with  tannin.  This 
■  method  is  to  be  highly  recommended  because  of  its  cheapness 
and  speed  of  working.  The  leather  obtained  by  it  is  full- 
bodied  and  takes  grease  well.  From  certain  data  the  author 
calculates  that  by  this  method  a  saving  of  at  least  90  per 
cent,  in  the  prime  cost  of  the  tanning  materials  is  made, 
compared  with  the  ordinary  tanning  method. — II.  T.  1'. 


XV.-AaRICULTUEE.  MANUEES,  Etc. 

Physiology   of  Tannin.     (jruncUinleu  zn   einer  I'lij  slologie 

des  Gerbstolfs,  a  ilongraph.  G.  Krauss,  Leipzig.  1889. 
TwKXTY-o.NE  experiments  are  given,  comprising  several 
hundreds  of  tannin  determinations.  In  these  are  included 
the  determinations  of  the  amount  of  tannin  in  leaves  under 
the  various  conditions  of  light,  shade,  and  darkness,  leading 
to  the  conclusion  that  light  and  C'Oj  are  essential  agents  in 
the  formation  of  tannin  in  leaves.  It  was  found  that  the 
outer  leaves  of  a  plant  exposed  to  direct  sunlight  contain 
more  tannin  than  the  inner  leaves.  Only  green  leaves  are 
capable  of  producing  tannin.  It  is  not  correct  to  assume 
that  tannin  is  a  product  of  the  assimilation  of  chlorophyll, 
for  there  are  to  be  found  leaves  without  number  which 
assimilate  tannin,  though  not  producing  it.  For  example, 
the  leaves  of  oak,  willow,  and  alder,  though  assimilating  the 
elements  of  taiuiin  in  dull  weather,  do  not  develop  that 
glucoside.  The  tannin  produced  in  the  leaves  passes  into 
the  branches  and  roots,  and  no  experimental  evidence  exists 
to  show  that  tannin  which  has  once  passed  into  the  rhizome 
undergoes  further  change ;  there  is  rather  an  increase  of 
tannin  in  the  rhizome  through  a  production  iu  the  dark.     As 


to  the  use  of  tannin  in  nature,  the  author  inclines  to  the 
opinion  tliat  its  purpose  is  to  protect  the  leaves  producing  it, 
either  from  being  eaten,  or  from  rotting,  &c. 

Leaves  which  have  fallen  contain  as  nuich  tannin  as  during 
their  best  period  of  growtli ;  this  fact  is  taken  to  show  that 
the  leaf-lannin  is  of  no  value  to  the  plant.  The  value  nuist 
therefore  be  confini'd  to  the  leaf. 

During  germination  in  the  dark  of  seeds  containing  tannin 
(as  tluise  of  oak  and  horse-clustiiut),  there  is  no  falling  off, 
but  an  increase  in  the  amount  of  tannin. 


XVI.-SUGAR.  STAECH,  GUM,  Etc. 

Improvements  in  Stiyar  Ilcjining,    K.  O.  Lippmann.    Cliem. 

Zcit.  13,  995— 99G. 
Improvemknts  in  tiiis  branch  of  sugar  manufacture  are  of 
comparatively  recent  date.  The  most  important  improve- 
ments arc  those  of  Steffen  and  Seyfert.  These  two  improved 
mehodsare  based  on  the  principle  of  separating  the  molasses  as 
completely  as  possible  from  the  cane-sugar  crystals.  .Seyfert's 
method  consists  in  washing  the  moist  sugar  crvstals  in  the 
centrifugal  machine  with  paraffin  oil  of  220'— 250^  boiling 
point.  Hy  tliis  means  the  molasses  are  almost  completely 
removed  from  the  cane-sugar  crystals  ;  but  the  purified  sugar 
is  not  directly  fit  for  consumption,  because  the  oil  imparts  to 
it  a  disagreeable  odour.  This  smell  is  completely  removed 
by  rcdissolving  the  sugar  and  boiling  the  solution.  Solid 
sugar  may  be  refined  by  feeding  it  into  the  centrifugal 
machine,  either  dry  or  mixed  with  paraffin  oil,  previously 
thickened  by  dissolving  in  it  solid  parj^ttin.  It  is  then 
washed  with  oil  as  before.  The  following  numbers  are 
given:  100  parts  of  raw  sugar,  containing  95-8  per  cent,  of 
cane  sugar,  yielded  by  the  old  method,  65 '24  per  cent, 
of  white  sugar,  28  percent,  of  after-products,  and  6  per  cent, 
of  molasses.  By  the  new  method,  86 "22  per  cent.,  4-85  per 
cent.,  and  8 '25  per  cent,  respectively  of  these  products  were 
obtained  ;  so  that  instead  of  25  per  cent,  only  4  per  cent,  of 
the  sugar  needed  further  purification.  The  clear  profit  on 
100  kilos,  of  raw  sugar  was  1-26  to  1-70  marks. 

In  Steffen's  method  a  more  or  less  pure  sugar  syrup  is 
employed  to  efEeet  the  separation  of  the  molasses  from  the 
sugar  crystals.  Fortius  purpose  the  raw  sugaror  the  molasses 
containing  in  suspension  sugar  crystals,  is  placed  in  a  thin 
layer  at  the  bottom  of  a  tank,  holding  about  400 — 500  kilos., 
aud  washed  with  16 — 32  portions  of  syrup  of  increasing 
purity,  suction  being  applied  by  means  of  an  air-pump.  The 
process  requires  about  12 — -16  hours  or  more,  much  depending 
on  the  quality  and  evenness  of  grain  of  the  raw  material.  An 
experiment  with  raw  sugar  yielded  the  following  results  : — 
1,000  kilos,  of  raw  sugar,  polarising  95  per  cent,  aud 
containing  2-5  per  cent,  of  w.atcr  and  2-5  per  cent,  of 
non-sugars,  were  washed  with  380  kilos,  of  pure  syrup 
containing  66  per  cent,  of  cane  sugar.  After  making 
allowance  for  the  sugar  contained  in  the  syrup,  there  were 
finally  obtained  870  kilos,  of  pure  sugar.  Of  this  71  per 
cent.  =  618  kilos,  existed  in  the  dry  state,  and  28  per  cent. 
=  244  kilos,  in  the  shape  of  syrup  of  practically  the  same 
degree  of  purity  as  the  syrup  used  for  washing.  In  the 
working  of  this  process  it  is  of  importance  that  the  grain  of 
the  raw  sugar  should  be  as  uniform  as  possible.  The  saving 
in  cost  of  production  of  sugar  by  this  method  varies  from 
1  to  1-5  marks  per  100  kilos,  of  raw  sugar  employed.  The 
cost  of  the  plant  for  a  factory  of  average  size  is  stated  to  be 
300,000  marks.— H.  T.  P. 


On  liaffinose.  Berthelot.  Compt.  Rend.  109,  548 — 550. 
R.VFFiNOSF.  is  cominoidy  described  as  ciystallising  with  five 
molecules  of  water.  The  author,  however,  obtained  another 
hydrate  when  crystallising  it  from  dilute  alcohol,  having 
a  composition  corresponding  totheformula 0,811320,5.6  II^O. 
Under  the  influehcc  of  a  good  beer  yeast  raflinose  ferments 
completely,  but  the  author  has  observed  that  when  a  weak 


994 


THE  JOUENAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTKY.       [Dec.  si,  issg. 


ferment  is  used,  such  as  some  varieties  of  bakers'  yeast,  the 
fermentation  stops  at  the  end  of  48  hours  aod  proceeds  no 
further  even  after  several  weeks.  The  amount  of  carbon 
dioxide,  alcohol  and  remaining  sugar  are  such  as  would  be 
produced  if  ratfinose  were  decomposed  into  a  saccharose  and 
a  glucose  which  ferments,  or  two  glucoses  which  remain 
unfcnuented.  The  unferniented  sugar  from  100  parts  of 
ratfinose  possesses  a  reducing  power  corresponding  to  35 '7 
parts  of  glucose. — A.  L.  S. 


EstimaUon  of    Salts    in    Haw    Sugar    hy   means   of   its 
lilectrical  Coidiictiviti/.     Zeits.  f.  Zuckerind.  39,  638. 

This  process,  which  has  been  recommended  by  Reichert,  has 
been  carefully  tested  by  Landolt,  who  finds  that  in  its 
present  form  it  is  not  sufficiently  reliable,  while  the  difficulties 
involved  are  so  great  that  it  will  still  require  much  work 
before  the  process  can  be  put  on  a  satisfactory  basis. 

— W.  M. 


Occurrence  of  Rajflnose  in  Factory  Products  and  the  Cause 
of  its  Presence.     Zeits.  f.  Zuckerind.  39,  647. 

LiFPMANN  has  made  careful  analyses  of  factory  products 
from  good  normal  beets,  to  confirm  his  former  statement 
(this  Journal,  1889,  632)  that  ratfinose  exists  in  the  beets 
themselves,  and  agrees  with  Herzfeld's  hypothesis  that 
ratfinose  is  due  to  a  "  vegetation  process."  Herzfeld  regards 
it  as  still  an  open  question  whether  ratfinose  is  produced 
during  processes  in  the  factory,  for  instance,  by  diffusion 
at  high  temperatures,  or  exists  as  such  in  the  beet,  but  he 
regards  the  latter  supposition  as  more  probable  from 
physiological  considerations  of  the  plant  life.  He  also  saj's 
that  the  well-known  pointed  ciystals  are  not  characteristic 
of  sugar  contaiiyng  ratfinose,  as  the  raffiuose  is  frequently 
found  in  the  syrup  adhering  to  the  crjstals,  and  further  that 
even  when  containing  as  much  as  4 — 5  per  cent,  of  ratfinose 
the  crystals  exhibit  no  abnormal  appearance. — W.  M. 


Manufacture  of  Invert  Sugar.      Zeits.   f.  Zuckerind.   39, 
738,  740,  and  745. 

At  the  stiggestion  of  Herzfeld,  Tummeley  and  Vier  have 
tried  the  inversion  of  cane  sugar  in  aqueous  solutions  by 
means  of  sulphurous  acid  and  carbonic  acid  under  pressure. 
Tummeley  found  that  sulphurous  acid  worked  well.  On  a 
large  scale  it  will  be  found  best  to  use  a  solution  containing  30 
per  cent,  of  sugar,  invert  it  by  boiling  for  half  an  hour  with 
1  per  cent,  of  acid  in  wooden  or  earthenware  vessels,  remove 
the  excess  of  sulphurous  acid  by  boiling,  and  then  dissohe 
cane  sugar  in  the  liquid  until  the  desired  degree  of  concen- 
tration has  been  attained.  The  small  quantity  of  sulphuric 
acid  derived  from  the  sulphurous  acid  can  be  neutralised  by 
the  addition  of  sodium  tartrate ;  the  sulphurous  acid  expelled 
by  boiling  can  be  condensed  and  used  again.  Tummeley 
found  that  the  inversion  of  a  solution  containing  IC  per  cent, 
of  sugar  together  with  1  or  ^  per  cent,  of  acid  was  complete 
in  15  minutes. 

Vier  tested  the  inversion  of  sugar  with  carbonic  acid  under 
pressure  to  check  the  accuracy  of  Lippmann's  results. 
He  was  only  able  to  efEect  a  very  slight  amount  of  inversion 
after  heating  to  100°  a  solution  containing  20  per  cent,  of 
sugar  for  four  hom-s  with  carbonic  acid  under  a  pressure  of 
nine  atmospheres,  and  the  same  result  was  obtained  by 
heating  to  65°  under  a  pressure  of  13  atmospheres.  He 
concluded  that  Lippmann  had  worked  with  very  dilute 
solutions  under  special  conditions,  and  had  drawn  erroneous 
conclusions  as  to  the  in\ersion  of  more  concentrated  solutions. 

— E.  E.  B. 


O-ridation  of  Maltose.    E.  Fischer  and  J.  Meyer.    Ber.  22, 
1941—1943. 

When  maltose  is  dissolved  in  water  and  acted  on  by  bromine 
in  the  cold  for  one  or  two  days,  it  is  oxidised  to  an  acid 
which  the  authors  have  named  Maltobion  ic  acid.  This  may 
be  obtained  in  a  pure  state  from  the  above  solution  by 
precipitating   with   basic   lead   acetate,   having   first  of  all 


removed  the  hydrobromic  acid  and  excess  of  bromine. 
The  precipitate  is  well  washed  and  the  lead  removed  by 
sulphuretted  hj-drogen.  The  clear  solution  is  evaporated  in 
a  vacuum,  extracted  several  times  with  hot  alcohol  and  the 
extract  precipitated  with  ether. 

An  almost  colourless  syrup  is  thus  olitained,  which  has 
a  strongly  acid  reaction.  It  is  easily  soluble  in  water, 
difficultly  in  alcohol  and  insoluble  in  ether.  It  does  not 
reduce  Eehling's  solution,  and  is  very  similar  to  lactobionic 
acid  (this  Journal,  1889,  297).  The  salts  are  all  easily 
soluble  in  water  but  do  not  cr^'stallise  readily ;  the  calcium 
salt  has  a  composition  represented  bv'  (C,2H2iOi;)oCa. 

On  heating  maltobionic  acid  with  five  times  its  weight  of 
5  per  cent,  sulphuric  acid,  neutralising  with  barium  carbonate 
and  filtering,  a  solution  is  obtained  which  when  evaporated 
to  a  sjTup  and  extracted  with  alcohol  leaves  barium 
gluconate ;  the  alcoholic  extract  contains  dextrose  which 
crystallises  on  concentration,  the  reaction  taking  place 
according  to  the  equation — 

C,5H„0,2  +  H5O  =  C^H.^Os  +  CeHijO-. 

The  production  of  maltobionic  acid  shows  that  maltose 
contains  an  aldehyde  group,  and  the  general  similaritv  of  the 
products  with  those  obtained  from  lactose  shows  that  these 
two  sugars  are  similarlj'  coi'.stituted.  The  authors  consider 
that  maltobionic  and  lactobionic  acids  are  comparable 
with  arable  acid,  which  undergoes  a  somewhat  similar 
decomposition  when  treated  with  dilute  sulphuric  acid. 

—A.  L.  S. 


The  Peduction  of  Acids  of  the  Sugar  Group.     E.  Fischer. 
Ber.  22,  2204—2205. 

The  reduction  of  the  carboxyl  group  contained  in  organic 
acids  has  hitherto  not  been  effected.  The  author  finds  that 
this  reduction  is  most  easily  performed  in  the  case  of  acids 
of  the  sugar  group.  Gluconic  acid,  in  cold  aqueous  solution, 
is  rapidly  converted  by  sodium  amalgam  into  a  reducing 
sugar,  which  is  probably  dextrose.  Mannoic  acid  (obtained 
by  Hirschberger  and  the  author  by  the  action  of  bromine 
on  mannose)  yields  mannose.  Arabic,  mannitic,  and 
rhamnosic  acids,  as  well  as  the  polybasic  acids  of  the  sugar 
series,  are  also  reduced  by  sodium  amalgam.  On  the  other 
hand,  glyceric,  tartaric,  and  malic  acids  are  not  affected. 
It  would  seem  that  the  reducibility  of  an  acid  is  in  some 
way  connected  with  its  power  of  forming  a  lactone. 

— H.  T.  P. 


On   Pentacetyl    Galactose  and  Dextrose.     E.  Erwig  and 
\V.  Koenigs.    Ber  22,  2207—2213. 

Pentacetyl  galactose  is  obtained  similarly  to  the  corre- 
sponding dextrose  compound  (this  Journal,  1889,  718)  by 
heating  galactose  wnth  acetic  anhydride  and  sodium  acetate; 
the  product  of  the  reaction  is  evaporated  repeatedly  with 
alcohol  imtil  the  excess  of  acetic  anhydride  and  acid  is 
expelled,  and  then  extracted  with  alcohol.  Pentacetyl 
galactose  crystallises  from  the  alcoholic  extract  in  well- 
defined  rhombic  crystals.  It  is  different  from  the  gimimy 
pentacetyl  galactose  described  by  Fudakowsky  (Ber.  H, 
1071),  and  is  therefore  distinguished  by  the  name  of  ci-ystal- 
/I'ne  pentacetyl  galactose.  Its  melting  point  is  142°.  It  is 
more  insoluble  than  the  corresponding  dextrose  compound 
in  cold  alcohol ;  it  is  fairly  easily  soluble  in  hot  alcohol, 
ether  and  boiling  water. 

This  compouud  and  the  corresponding  one  of  dextrose 
react  very  similarly  with  reagents.  They  easily  reduce 
Fehling's  solution  on  warming ;  are  completely  saponified 
on  boiling  with  dilute  sulphuric  acid  with  regeneration  of 
the  original  carbohydrates  ;  not  easily  decomposed  on  boiling 
with  water ;  do  not  form  phenylhydrazine  or  similar  com- 
pounds, and  are  not  attacked  by  phosphorus  pentachloride 
or  oxidised  by  bromine  water.  Potassium  permanganate  or 
bichronuite  slowly  oxidises  them  to  carbon  dioxide  and  water, 
but  without  producing  appreciable  amoimts  of  fatty  acids. 

The  authors  consider  that  all  these  reactions  tend  to 
indicate  that  these  acetyl  derivatives  do  not  contain  an 
aldehyde  group,  and  they  discuss  their  constitutional 
formula?. 
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As  oclmitvliliglucosi'  !s  (U'C'oni)iosfil  when  warnud  with 
acetic  iiiiliMlride  iiud  zinc  chloriilc  witli  proilmt ioii  of 
pcntnctlvldoxlrose ;  ixiHriiiuiits  wire  iimdi'  to  ilittrmliie 
whether  ()etacetvhimlt(»se  iiiider'joes  a  simihir  dee(tini)ositi(Hi, 
but  thill  eoiii|iouiid  niis  found  to  be  iiimeled  upon  under  these 
conditions.  C'nnc  siigiir  nnd  inulin  lire  (|ua'klv  inverted 
when  heated  with  O'.") — 1  per  cent,  zinc  cliloride  .-iolulion, 
and  altliough  stiir^-h  when  heated  for  eight  hours  witli  a 
5  per  cent,  sohition  does  not  viehi  bodies  which  reduce 
Kchling's  sohition.  vet  it  is  probable  that  the  above  decom- 
position of  oetaeetvldighicosc  is  accompanied  by  simultaneous 
inversion. — A.  L..  S. 


XVII.-BREWING,  WINES.  SPIEITS,  Etc. 

Oil  Ihf  Possiliility  iif  commiiiiiidtiii;/  the  ISnuqint  nf  a 
liiyh  (-'lass  Wine  to  tin  Ordinan/Wint'  hi/  Chanyiinj  the 
Ferment.   A.  Kommier.   Compt.  Keiid.  108,  l'M~ — l:t:i4. 

Startinc:  from  Pasteiu-'s  oi)servation  that  l)cer  fermented 
with  wine  yeast  smells  of  wine,  the  author  has  succeeded 
on  the  small  scale  in  comnumicating  the  bouquet  of  the 
wines  of  Champagne,  CYite  <l'Or,  and  Uurcy  to  the  vin 
ordinaire  of  the  South  of  France,  a  poor  wine  almost  with- 
out boiupiet  and  containing  about  K  per  cent,  of  alcohol. 
Three  lots  of  the  grapes,  separated  from  the  stalks,  were 
watered  with  a  small  ipiantity  of  yeast  cultivated  from  the 
rcsi>ective  sources  above  mentioned,  then  crushed,  and  the 
must  front  each  introduced  into  a  large  tlask  with  two 
tnbulures,  one  furnished  with  a  delivery  tulu-  dipping  under 
water  to  conduct  away  the  carbon  dioxide,  and  the  other 
with  a  tap  for  withdrawing  the  feriueiitcd  juice.  A  fourth 
flask  contained  the  juice  of  the  same  grapes  grown  under 
glass,  anil  therefore  containing  (according  to  Pasteur)  none 
of  the  natural  yeast  spores  ;  this  lot  was  sown  with  cham- 
pagne yeast.  The  first  thri'c  fermented  in  10  days,  the  last 
iu  13,  at  a  temperature  of  22' — 28  C.  On  the  third  day 
of  fermentation,  enough  sugar  was  added  to  each  to  raise 
the  percentage  of  alcohol  from  8  to  13  per  cent.  After 
fermentation  the  four  sam]iles  were  drawn  oil  and  cleared 
in  well-tilled  flasks  and  then  bottled;  each  had  a  pro- 
nounce<i  boinjuet  of  the  wine  fj"om  which  the  respective 
cultivation  of  yeast  was  obtained. — J.  M.  H.  M. 


On  the  Aleoholic  Fermentation  of  Honey  and  the  Pre- 
paration of  Mead  {Jlydromel).  G.  Gastine.  Compt. 
Keud.  109,  -479 — i82. 
SoLtJTioNs  of  honey  iu  many  cases  undergo  alcoholic 
fermentation  very  slowly  even  under  the  mo>t  favourable 
conditions  of  dihition,  &c.  The  author  tinds  that  the 
cause  of  this  is  that  honey  docs  not  contain  sutheient 
quantities  of  nitrogenous  and  mineral  substances  for  the 
free  growth  of  yeast ;  for  when  ammonium  salts  ami  the 
sulphates  anil  phosphates  of  potassium,  magnesium  and 
calcium  are  added  in  suitable  proportion  to  honey  which 
has  been  sown  with  yeast,  it  ferments  very  readily.  The 
author  considers  that  when  the  preparation  of  mead  has 
been  successfully  accomplished,  it  has  been  due  to  the 
accidental  introdnctiou  of  the  above  nitrogenous  and  mineral 
substances.—  A.  L.  S. 


On   the    Occurrence   of  Sulphurous   Acid   in    liecr.      F. 
I'feifer.    Zeits.  f.  d.  gesammte  Brauw.  1889, 12,  315. 

The  presence  of  sulphurous  acid  in  beer  has  generally 
been  attributed  to  the  use  of  "  sulphured  "  ho]is  ;  the  author, 
however,  tinds  that  only  a  very  small  pro[)ortifin,  if  any,  of 
the  sulphurous  acid  is  due  to  the  hops,  but  that  it  is  a  pro- 
duct of  fermentation,  and  in  a  fermenting  liipiid  the  auuiunt 
of  sulphurous  acid  increases  as  the  fermentation  contiimes. 

— K.  K.  15. 


I'ATKXTS. 

jl/('((H,«  by  u'hicli  Alcoholic  Liquors  may  he  Rendered  more 
W  hole  some.  K.  A.  U.  lieaumont,  lirighton.  Eng.  Pat. 
ll,y«j,  (.)ctober  18,  1888.     id. 

This  is  a  proposal  to  convert  beer,  porter,  wine,  spirit, 
liqueur,  &c.,  into  medicines  by  adding  suitable  quantities  of 
Caseara  sayruda  or  JHmmnus  fnini/uhi. — .\.  L.  S. 


Improvements  in  Treating  oi  Seasoning  New  and  Purifying 
Old  or  Foul  Ca.'iks,  Vats,  Backs,  or  other  Vessels. 
H.  Hill,  Camberwell.  Eng.  Pat.  15,440,  October  26, 
1888.     4(/. 

A  soi.L'TioN  containing  an  alkaline  gallate  or  tannate  is  used 
for  this  inirpose.  It  is  prepared  either  from  gallic  or  tannic 
acid  or  some  vegetable  substance  containing  them,  such 
as  oak  and  other  barks,  galls,  hops,  &c. 

A  stock  solution  is  prepared  of  one  part  of  the  acid  to  six 
of  water,  or  an  extract  of  one  of  the  above  vegetable  sub 
stances  of  a  specific  gravity  11 -SO,  combim-d  with  one-tenth 
of  its  weight  of  sodium  or  jiolassiuni  carbonate. 

For  use  this  is  diluted  with  200  —  2.50  parts  of  water  for 
beer,  rather  less  for  wine  or  spirit  casks,  and  apjilied  hot. 
The  cask  is  kept  hot  by  means  of  steam  blown  in  occasionally 
for  two  to  four  days.  In  the  case  of  foul  casks  this  treat- 
ment has  to  be  repeated  one  or  more  times. 

After  emptying  and  rinsing,  the  process  is  completed 
either  by  treatment  with  a  solution  of  chloride  of  lime  (1  oz. 
to  3G  gallons)  followed  by  a  solution  of  calcium  bisulphite 
(sp.  gr.  10' 30)  ;  or  with  a  solution  of  potassium  or  sodium 
permanganate  (1  to  250  of  water)  ;  or  with  a  solution  of  zinc 
chloride  (1  to  150  of  water). — A.  I,.  S. 


Improremeitts  in  the  Pitrijication  of  Alcohols.    C.  Philippart, 
Paris,  F'rance.     Eng.  Pat.  15,794,  November  1,  1888.    6(i. 

I.N  this  invention  the  well-known  property  of  bisulphites,  of 
combining  with  aldehydes  and  ketones  to  produce  com- 
pounds insoluble  in  alcohol,  is  made  use  of  in  order  to  effect 
the  removal  of  these  substances  from  alcohol  residues  and 
rectified  spirit.  Any  of  the  common  bisulphites  may  be 
made  use  of,  or  the  base  may  be  added  first  and  then  a 
sufficient  cjuantity  of  sulphurous  acid  to  form  the  bisulphite. 
The  two  products  may  be  separatetl  either  by  decantation, 
filtration  or  distillation.  The  compounds  with  the  bisulphite 
may  be  readilj'  decomposed,  either  by  converting  the 
bisulphite  into  a  normal  sulphite  by  adding  sufficient  of  a 
powerful  base,  or  by  oxidising  the  sulphite  to  sulphate,  or 
by  replacing  the  sulphurous  acid  by  a  more  powerful  acid. 

—A.  L.  S. 


A  New  or  Improved  Non-Alcoholic  Becerage.  M.  H. 
IJeaufoy  and  .1.  Cartwright,  London.  Eng.  Pat.  17,914, 
December  7,  1888.     Ad. 

This  beverage  may  be  manufactured  as  follows  : — A  sweet 
wort  prepared  in  the  ordinary  way  from  malt  is  boiled 
for  a  short  time  with  an  extract  of  bops,  obtained  by  boiling 
bops  with  water.  When  this  is  cold,  a  little  burnt  sugar  is 
added  to  colour  it  and  a  sufficient  (jnantity  of  a  strong 
solution  of  sulphurous  acid  to  prevent  fermentation.  The 
mixture  is  fined  with  isinglass,  and  wlien  bright  bottled  off 
and  aiirated  as  in  the  manufacture  of  mineral  waters. 

—A.  L.  S. 


Improremcnts  relating  to  the  Separation  of  Mi.itures  (f 
Ethyl  Alcohol  and  Mater  from  Fusel  Oil  and  other 
Impurities,  and  to  Apparatus  therefor.  I.  Traube, 
Hanover,  Germany.  Kng.  Pat.  17,972,  December  8, 
1888.     8(/. 

This  ]>rocess  depends  on  the  fact  that  mixtures  of  ethyl 
alcohol  and  water  m.ay  be  separated  fi'om  their  impurities  by 
the  formation  of  strata  in  the  liqniil,  which  may  be  caused 
by  the  introduction  of  certain  salts  (tliis  .lournal,  1889, 
812).  Among  those  which  may  be  used  are  potassium  and 
sodium  carbonates,  potassium  and  soiliuni  hydr-o\iiles, 
.sodium     phosphate,     the      sulphates     ammonium,     sodium. 
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magnesium  and  zinc,  and  potassium  and  ammonium  alums. 
The  patentee  finds  that  the  success  of  the  process  depends 
on  the  concentration  and  temperature  of  the  solutions,  on 
the  number  of  strata  which  are  produced  and  the  special 
mode  in  which  the  same  is  caried  into  effect. 

ITie  apparatus  consists  of  a  series  of  settling  vessels,  the 
upper  portion  of  each  being  narrower  than  the  bod^'  of  the 
vessel ;  thev  are  fitted  with  heating  coils  and  suitable  con- 
necting pipes  which  are  shown  in  detail  in  the  drawing 
accompanying  the  specification  The  vessels  are  partly  filled 
with  an  aqueous  solution  of  sp.gr.  1"2  of  one  of  the  above 
mentioned  salts  (potassium  carbonate  is  found  most  suitable), 
which  is  heated  to  40' — 78°  C.  Kaw  spirit  containing  80  per 
cent,  of  alcohol  is  added  to  the  first  vessel  until  an  upper 
stratum  of  liquid  is  formed  of  ^  to  j"^  of  the  total  volume. 
If  spirit  of  another  strength  be  used,  the  strength  of  the  salt 
solution  must  be  so  arranged  that  the  same  proportion  of 
water,  alcohol,  and  salt  exists  in  the  resulting  mi-xture.  The 
upper  stratum  being  very  impure  is  run  off  into  a  special 
reservoir ;  a  second  stratum  is  then  produced  iu  the  same 
manner  as  the  first  by  adding  a  further  quantity  of  spirit, 
the  second  stratum  is  used  to  produce  a  first  stratum  in  the 
second  vessel,  and  which  when  formed  is  run  off  into  the 
resenoir  containing  the  first  stratum  from  the  first  vessel. 
A  third  stratum  is  produced  in  the  first  vessel  in  the  same 
manner  as  before,  this  is  used  to  produce  a  second  stratum  in 
the  second  vessel  which  is  then  used  to  produce  a  first  stratum 
iu  the  third  vessel.  These  operations  are  continued  until  the 
lower  stratum  in  the  first  vessel  has  become  sufficiently  pure, 
when  it  is  run  into  the  still ;  the  first  vessel  is  then  filled 
with  fresh  salt  solution  and  becomes  the  last  of  the  series. 

—A.  L.  S. 


Improvements  in  the  Treatment  of  Ground  Malt  for 
Hrewing  Purposes,  and  in  Apparatus  therefor.  H.  A. 
Biirell,  Cardiff.    Eng.  Pat.  18,286,  December  14, 1888.    Sd. 

This  invention  has  for  its  object  the  restoration  of  certain 
properties,  imparted  to  malt  during  kiln-drying,  which  have 
been  lost  owing  to  long  storage.  This  is  effected  by  passing 
the  products  of  combustion  of  anthracite  coal,  cooled  to  a 
temperature  of  150°  F.  or  thereabouts,  through  the  ground 
malt  when  in  the  -hopper  over  the  mash  tun.  For  this 
purpose  the  hopper,  as  commonlv  used,  is  fitted  with  an 
inner  casing  of  some  perforated  material,  leaving  a  space 
between  them.  Into  this  space  the  products  of  combustion 
from  a  furnace  burning  anthracite  coal  are  forced  by  a  fan, 
and,  passing  through  the  perforated  casing,  diffuse  through 
the  ground  malt.  It  is  claimed  that  this  is  superior  to  the 
method  for  "  retorrefying  grist  "  by  hot  air  at  150°  F.,  as  in 
this  case  the  air  is  not  sterilised  by  heating  to  the  tempe- 
rature, whereas  in  the  former  case  the  passage  of  the  air 
through  the  fire  effectually  sterilises  it.  Drawings  of  the 
apparatus  are  given  in  the  specification. — A.  L.  S. 


Improvements  in  the  Treatment  of  Alcohols  and  Aleoholic 
Liquors  for  the  Purpose  of  improving  their  Quality. 
C.  Philippart,  Paris,  France.  Eng.  Pat.  18,422,  Decem- 
ber 17,  1888.     6d. 

The  inventor  claims  that  the  quality  of  alcohol,  wine, 
liqueurs,  &c.  is  improved  by  treatment  with  oxygen.  He 
gives  four  alternative  methods:  (1)  passing  a  continuous 
cuiTent  of  oxygen  or  air  through  the  liquid  under  treat- 
ment ;  (2)  passing  a  continuous  stream  of  ozonised  oxygen 
or  air  through  the  same  ;  (3)  the  addition  of  oxygenated 
water  or  some  easily  decomposed  peroxide  ("  lead,  manga- 
nese, &c.")  ;  (4)  the  addition  of  some  stable  peroxide  which 
may  be  decomposed  by  some  suitable  reagent  producing  an 
insoluble  salt,  e.g.,  barium  peroxide  and  carbonic  acid. 

—A.  L.  S. 


Apparatus  for  mixing  Wttter  icith  Malt  for  Supply  to 
Mash  Tuns.  D.  K.  J.  J.  G.  Morel,  Pas-de-Calais,  France. 
Eng.  Pat.  13,451,  .\ugust  26,  1889.     6d. 

The  apparatus  is  to  be  fixed  over  the  mash  tun  and  consists 
of  two  concentric  tubes,  the  walls  of  the  inner  one  being 
pierced  with  holes.     The  annular  space  between  the  tubes 


is  in  communication  with  the  supply  of  mashing  water,  and 
the  inner  tube  is  placed  under  the  mouth  of  the  malt 
hopper.  When  the  malt  is  falling  through  the  inner  tube, 
the  water  is  turned  on  iuto  the  outer  one,  and,  issuing  in 
jets  through  the  perforations  above  mentioned,  mixes  with 
the  malt. — A.  L.  S. 


Improvements  in  or  relating  to  the  Manufacture  of  Seer, 
Ale,  Porter,  and  the  like.      L.  Frisch,  Chicago,  U.S.A. 
I       Eng.  Pat.  14,642,  September  17,  1889.     %d. 

This   is   an  improved  mashing  process  when  raw  grain  is 
I   employed.     By  following  out  the   details   here   given,   the 
inventor  states  that  a  better  yield  may  be  obtained  than  by 
any  other  known  method. 

The  cereol  is  mashed  with  water  at  about  30°  E.  in  a 
closed  boiler,  and  steam  led  in  until  the  temperature  rises  to 
about  119'  R.,  the  whole  being  kept  well  stirred  by  suitable 
gear ;  after  standing  a  short  time,  the  steam  is  allowed 
to  blow  off,  and  the  pressure  in  the  boiler  further  diminished 
!  by  a  vacuum-pump  until  the  temperature  falls  to  about 
59°  K.  A  quantity  of  malt,  containing  sufficient  diastase 
to  convert  the  whole  of  the  starch  iu  the  cereal,  is  mashed 
at  about  38°  P.  and  run  into  the  liquid  in  the  boiler,  the 
whole  being  stirred  until  most  of  the  starch  contained 
in  the  liquid  has  disappeared ;  the  temperature  is  then 
raised  to  about  70°  R.  by  injecting  steam,  when  the  whole 
is  led  into  a  large  mash  tub  containing  a  mash  of  two- 
thirds  of  the  remaining  quantity  of  malt  to  be  used  for 
the  brew.  After  complete  mixture  the  remaining  one-third 
of  the  malt  is  added,  and  the  mashing  finished  as  usual. 
Drawings  illustrating  the  method  are  given  in  the  specification. 

—A.  L.  S. 


XTIII.-CHEMISTRY  OF  FOODS,  SANITARY 
CHEMISTRY,  AND  DISINFECTANTS. 

(.4)— CHEMISTRY  OF  FOOD. 

The    Decomposition     of  Food,    and    its   Prevention.      "W, 
Hempel.     Dingl.  Polyt.  J.  274,  82—95. 

From  a  series  of  experiments,  the  author  concludes  that  the 
three  essentials  for  the  perfect  preservation  of  meat  are  cold, 
dryness  and  oxygen.  Meat  suspended  over  concentrated 
sulphuric  acid,  the  drying  being  further  hastened  by  good 
ventilation,  kept  perfectly  for  five  months.  Ozone  also  has 
a  remarkable  preservative  effect  on  meat.  Meat  placed  in  a 
well  ventilated  vessel  in  which  the  silent  discharge  took 
place  continually  for  14  days,  not  only  kept  during  that 
time,  but  was  perfecth-  good  nine  months  afterwards,  having 
been  exposed  simply  to  the  fre.sh  air  during  the  interval.  In 
order  to  secure  the  above-named  conditions,  the  author  recom- 
mends meat  safes  to  be  made  according  to  the  principle  laid 
doNvn  in  the  sketch.  Fig.  1.     In  this  the  ice,  used  as  a  cooling 


Fig.  1. 
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npent,  is  kept  in  n  separate  conipnrtment,  and  docs  not, 
then-fore,  iniike  the  air  ilanip  at  all.  The  safe  is  venlilateil 
l>v  means  of  the  openinjis  ii,  a,  b,  b.  In  llie  openiii{;s  b,  b, 
are  plueeit  fnuue.s  eontaniiiif;  shallow  dishes  of  eoneentialeil 
sulphuric  acid  c,  l'"ig.  2.      The  air  becomes  dry  and  cold  as 


soon  us  it  enters  the  safe  from  above,  and  being  consequently 
den.ser,  circulates  downwards  and  passes  out  at  a,  a. 

Where  much   larger  safes  are  requiretl,  the  air  is  dried  bv 
simply  cooling  it.     Such  an  arrangement  is  shown  in  I'ig.  ;i, 


in  the  upper  part  of  which  a  coil  of  piping  is  situated.  The 
fresh  air  enters  at  a,  and  being  cooled  deposits  its  moisture 
in  the  tray  C,  and  passes  by  b  and  c  into  the  safe.  This  is 
not  cooled  specially,  the  cooled  dry  air  maintaining  a 
sufficiently  low  temperature.  After  the  air  passes  by  c 
into  the  lower  part  of  the  safe,  it  comes  into  contact 
with  the  moist  meat,  and,  as  it  takes  up  moisture,  its 
densit)'  is  again  lowered  and  the  direction  of  the  current 
changed  into  an  ui)ward  one,  the  air  passing  out  at  d. 
Fig.  -1  shows  the  section  of  another  safe  on  the  same  principle. 

Fig.  4. 


A  IS  the  space  for  the  meat ;  B  the  ice  compartment ;  C  the 
tray  for  colkcling  tlie  water  from  the  melting  ice  ;  I),  D.,  the 
ventilators  ;  K  the  taj)  for  drawing  off  the  water.  The  au'dior 
linds  that  of  gases,  besides  ozone,  the  vapours  of  nitric  acid, 
nitrous  acid,  chlorine  and  chlorous  acid,  have  a  wonderfully 
preservative  effect  on  meat  when  allowed,  in  small  (|uanlity, 
to  pass  with  the  dry  cold  air  over  it.  .Such  meat,  after 
exposure  for  some  days  to  air  conlaiiii[ig  these  vapours,  was 
hung  uji  exposed  to  the  ordinary  atnios|ihere  for  months, 
after  which  it  was  perfectly  souiid,  though  dried  up  very 
much.— J.  \y.  h.  •' 


PATKNTS. 
Improoements  in  the  Pi-cptinitioii  mid  Treatmeut  of  E.rtraet 
of  Tm.      G.  ("hristopher  and    K.  \V.  Leftwich,  London. 
Kng.  Pat.  11,87  7,  October  16,  1888.     6d. 

KxTKAiT  of  tea  may  be  prepared  by  evaporating  an  infusion 
of  tea  to  diyness  in  a  vacuum  jiau.  Finely  ground,  this  is 
niixedwith  siieh  propoiiion  of  dry  powdered  gelatin  that  when 
dissolved  in  boiling  water  little  or  no  deposit  occurs,  nor 
is  the  liipiid  glutinous  in  character.  Such  a  preparation 
obviates  the  injurious  effect  of  tannin  on  the  digestive 
organs.  Lozenges  of  the  mixture  of  gelatin  and  extract  of 
tea  mixed  with  powdered  sugar  may  be  prepared  by  well- 
known  metho<ls.  If  the  tea  from  which  the  extract  is 
made  contain  a  large  quantity  of  tannin,  this  may  be 
removed  by  the  addition,  at  a  temperature  of  150"  F., 
of  a  smaller  quantity  of  gelatin  than  is  requisite  to 
keep  the  resulting  tannate  of  gelatin  wholly  in  solution. 
Evaporation  to  dryness  is  then  effected,  water  addi'd  and 
the  whole  digested  at  135"  F.;  the  plastic  tannate  of  gelatin  is 
removed  by  filtration,  or  otherwise,  and  washed.  The  extract 
and  washings  are  finally  e\aporated  to  dryness,  for  use  as 
first  described. — C.  C.  H. 


An  Improved  Prcpamtion  to  be  used  as  a  Subsliliilcjhr  or 
in  Combination  with  Coffee.  E.  Edwards,  London.  From 
I.  Lapeyrere,  I'lle  de  la  Ueunion,  France.  Eng.  Pat. 
14,945,  October  17,  1888.     Cd. 

For  the  inert  or  somewhat  injurious  substances,  e.g.,  chicory, 
usually  mixed  with  coffee,  the  patentee  substitutes  a  sub- 
stance, similar  to  coffee  in  composition,  known  as  Mussa-nda- 
Borbonica.  This  may  be  roasted  with  the  raw  coffee  berries, 
and  mixed  in  any  proportion  with,  or  entirely  substitute,  the 
coffee.  The  infusion  is  prepared  in  the  manner  coffee  is 
usually  prepared.— C.  C.  H. 


Improvements  in  and  relating  to  the  Mamtfacturc  of  Milk- 
Powder  and  Effervescent  Beverages.  W.  Gerbel, 
Korschach,  Switzerland.  Eng.  Pat.  1301,  January  22, 
1889.     Grf. 

The  milk  is  heated  to  100°  or  105°  F.,  rennet  or  tartaric  acid 
added,  and  the  curd  so  formed  separated  from  the  whey  in 
any  convenient  manner.  The  curd  is  finely  chopped  or 
minced,  and,  upon  a  hearth  or  in  an  oven,  di-ied  at  a  tempe- 
rature of  110°  to  120°  F.  for  a  period  of  six  hours,  during 
which  time  it  is  frequently  turned  or  stirred.  After 
cooling  for  a  similar  period  it  is  again  heated  and  cooled, 
this  process  being  repeated  three  or  four  times.  It  is 
then  ground  finely  for  use.  The  whey,  after  separation 
from  the  casein,  is  freed  from  whey  cheese  by  heat  and 
the  addition  of  tartaric  acid,  the  cheese  being  added  to 
the  casein  before  its  treatment  as  above  described.  It  is 
then  filtered,  mixed  with  enough  grape,  cane  or  milk  sugar 
to  generate  sufficient  carbonic  acid  gas  to  give  an  agreeable 
flavour,  or  it  may  be  saturated  with  carbonic  acid  gas,  as 
in  the  production  of  aerated  beverages,  and  bottled. 

-C.  C.  H. 


Improvements  in  Bread  Fertnentatioti.  A.  B.  Lennox, 
T.  Field,  and  W.  Brown,  London.  Eng.  Pat.  11,225, 
May  3,  1889.     4d. 

In  place  of  part  of  the  potatoes  ordinarily  employed  to  pro- 
mote a  vigorous  fermentation  in  the  yeast  used  in  the  making 
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of  brend-stuffs,  the  patentees  use  a  special  form  of  malt 
sugar,  which  they  call  "  Fermentol."  In  this  viay  they  claim 
the  production  of  a  lighter  and  better  bread,  with  a  saving 
of  25  per  cent,  of  yeast  and  50  per  cent,  of  the  potatoes 
usually  employed. — C.  C.  H. 


(fi)— SANITAKY  CHEMISTRY. 

On  Purification  of  Effluent  Water  as  carried  out  at  the 
Establishment  of  W.  Spindler  at  Spindlersfeld.  C  F. 
Gohring.     Chem".  Zeit.  13,  851. 

Abovt  10,000  cubic  metres  (over  2,200,000  gallons)  of 
effluent  water  from  dye  and  bleach  works,  sewage,  &c.,  are 
treated  daily  in  the  above  establishment.  It  is  iirst  treated 
by  decomposition  of  the  soapy  water  for  recovery  of  the 
fat.  The  water  is  purified  so  far  by  settling  in  enormous 
reservoirs,  the  reactions  occurring  in  the  heterogeneous 
mixture.  The  coarser  filth  is  thus  separated  and  contains 
a  mixture  of  iron  oxide,  tannin,  colouring  matter,  fatty 
acid,  salts,  &c.  The  water,  however,  is  still  far  from  pure, 
and  develops  fungi.  The  average  daily  analysis  of  such 
is:  temperature,  20';  colour,  blue-black;  reaction,  acid; 
smell,  like  dyewood  extract ;  suspended  matter,  tannate  of 
iron,  extractive,  textile  tibre,  &c.  On  filtration,  brownish- 
black  and  containing  in  100,000  parts — 

Total  solids 8S'0 

Fixed  residue 5;J*0 

Volatile  residue 3.i*0 

Lime 6'B2 

Magnesia 0'81 

Perric  oxide  and  alumina i'i'l 

Sulphuric  acid 12*67 

Chlorine 5 '  II 

Nitric  acid 1"72 

Nitrous  acid None 

Ammonia 0"23 

The  water  roughly  filtered  through  gratings  is  pumped 
into  a  lesser  mixing  basin  and  treated  with  milk  of  lime 
and  magnesium  chloride  solution,  pumped  thence  to  larger 
settling  basins,  from  which  after  a  time  the  water  is  run  off. 
The  purification  thus  effected  and  that  due  to  the  oxygen 
absorbed  during  an  aeration  effected  by  mechanical  means 
produce  a  satisfactory  result. 

Analysis   shows   temperature   12°  ;  colour,  clear  reddish  ; 
reaction,  neutral ;  smell,  none  ;  suspended  matter,  none. 
lu  100,000  parts- 
Total  solids  Cfl'Ol 

Fixed  residue 64*00 

Volatile  residue 1*2*01 

Lime 15*72 

Magnesia l*Ot 

Ferric  oxide  aud  alumina 0*17 

Sulphuric  acid 11*81 

Chlorine (1*55 

Nitric  and  nitrous  acids None 

Ammonia None 

Total  hardness 17*01 

Permanent  hardness 1(3*08 

Temporary  hardness 0*21 

Oxygen  absorbed 9*72 

Thus  the  greater  part  of  the  ferric  oxide  and  all  of  the 
deleterious  organic  matter  has  been  removed ;  the  water, 
moreover,  no  longer  develops  fungi. 

The  fatty  sludge  has  a  specific  gravity  of  0*850,  aud 
contains  moisture  10  per  cent.,  fatty  acids  53  per  cent, 
mineral  acids,  tannin,  colouring  matter,  fibre,  &c.  This  is 
eventually  pressed  in  a  steam  press  for  recovery  of  the  fat. 

The  sludge  from  the  settlers  is  dark  green  with  moisture 
81  percent.;  combustible  and  volatile  residue,  11*8;  ash, 
7*2;  the  latter  containing  lime,  22*4;  nuignesium,  10*3; 
peroxide  of  iron  and  alnmina,  15  per  cent. — D.  A.  S. 


Investigations  into  the  Efficiency  of  the  Sand-Filters  in  use 
at  the  Zurich  Public  Waterworks.  A.  Bertschinger. 
Yierteljahrsschr.  d.  naturforsch.  Ges.  in  Zurich,  34,  Pt.  2. 

Since  1886  Zurich  has  been  supplied  daily  with  20,000  cubic 
metres  of  water  derived  from  the  lake  at  a  distance  of 
200  metres  from  the  shore,  and  conveyed  through  iron 
pipes  to  the  filters.  These  are  five  in  number,  two  of  which 
are  arched  over,  and  the  others  uncovered ;  each  has  a 
filtering  surface  of  G72  sq.  metres.  The  filtering  material 
rests  on  a  brick  grating  aud  consists  of  the  following  layers 
commencing  from  the  bottom:  5 — 15  cm.  of  coarse  gravel, 
10  cm.  of  garden  gravel,  15  cm.  of  coarse  sand  and  80  cm. 
of  fine  sand.  The  rate  of  filtration  is  regulated  separately 
in  each  filter. 

As  soon  as  the  diminution  in  pressure  of  the  water,  due 
to  the  resistance  of  the  filter,  is  60  to  80  cm.,  the  filter  is 
cleaned  by  allowing  the  water  to  run  off  and  removing  the 
top  la3'er  of  sand  to  a  depth  of  2  cm.  as  this  is  found  to 
contain  the  whole  of  the  mud.  The  filter  is  then  filled  up 
with  filtered  water  from  below  and  washed  by  allowing  this  to 
overflow.  After  filtration  has  recommenced  the  first  portion 
of  the  filtrate  is  rejected.  The  covered  filters  require  to  be 
cleaned  once  in  77  days,  and  the  uncovered  once  in  48  days. 
As  soon  as  the  layer  of  une  s-and  has  been  reduced  to  a 
thickness  of  50  cm.  fresh  sand  is  substituted  or  more  added 
until  the  depth  is  again  80  cm. 

Chemical  and  bacteriological  examinations  of  the  water 
before  and  after  filtration  show  that: — 

1.  The  sand  filtration  materially  improves  the  chemical 
purify  of  the  water. 

2.  Under  normal  conditions  the  filtered  water  is  free 
from  germs,  although  a  few  are  taken  up  again  in  the  later 
stages  of  the  filtration  and  also  after  it. 

3.  The  rate  of  filtration  (at  least  between  3  and  12  cubic 
metres  of  water  per  sq.  metre  of  filtering  surface  in  24  hours) 
has  no  influence  on  the  purity  of  filtered  water,  all  spores 
being  removed  bj*  the  uppermost  layer  of  sand. 

4.  After  cleaning  the  filter,  the  water  which  first  passes 
through  it  is  not  in  a  normal  condition,  but  contains  many 
germs,  an  efficient  layer  of  scum  not  having  had  time  to 
collect  on  the  sand  though  the  chemical  purity  of  the 
filtered  water  is  unaffected. 

5.  When  the  filters  have  not  been  used  for  some  time 
the  water  which  first  jtasses  through  them  contains  many 
more  bacteria  than  usual  owing  to  their  rapid  multiplication 
in  the  stagnant  water,  but  the  chemical  purity  of  the 
water  is  again  not  materially  different  from  the  normal 
filtered  water. 

6.  No  difference  exists  between  the  water  from  the  covered 
and  from  the  uncovered  filters,  either  as  regards  chemical 
purity  or  freedom  from  bacteria. 

Numbers  3  and  6  of  the  above  results  ai*e  new  and  of 
great  importance,  for  the  former  shows  that  wafer  can  be 
filtered  much  more  rapidly  than  has  hitherto  been  sup])Osed 
(at  Berlin  the  maxinunn  rate  of  filtration  allowed  has  been 
3  metres  dailj*).  Further,  the  belief  that  open  filters  remove 
micro-organisms  from  water  much  more  completely  than 
covered  filters  is  thus  shown  to  be  erroneous. — K.  E.  B. 


The  Examination  of  Potable  Waters,     H.  Fleck.     Zcits. 
f.  angew.  Chem.  1889,  580. 

According  to  the  author  the  following  points  are  essential 
in  a  good  potable  water  *. — 

1.  It  must  be  clear,  colourless,  and  odourless.  Any 
sediment  from  the  water  may  only  contain  very  few  micro- 
organisms. 2.  It  must  give  a  colourless  residue  ou  evaporation. 
P^veu  if  colouration  be  due  to  the  presence  of  iron  and 
manganese  compounds  the  water  must  be  looked  upon  as 
impure.  3.  On  being  kept  for  eight  days  in  a  closed 
vessel  it  must  not  show  brown  or  green  organisms.  4.  It 
should  not  require  more  than  2  mgrms.  of  oxygen  per  litre, 
for  oxidation.  5.  It  should  not  contain  more  than  0*1  mgrm. 
of  ammonia  per  litre,  and  should  not  become  cloudy  on  being 
boiled  with  alkaline  silver  solution.  6.  It  .should  not  contain 
more  than  20  mgrms.  of  chlorine  and  10  mgrms.  of  nitric 
acid  if  the  anioiuit  of  ammonia  present  exceed  the  ahove- 
nientioned  limit.     7.    It  nuist    not   contain  a  tnice  of  nitrous 


Dfc.si.im!        THE  JOUKNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


999 


acid.     8.  It  may  not  contain  phosphoric  acid.     9.  It  should 
not  show  more  than  30    ((JiTniaii)  of  hanliicss. 

In  examining  the  water  for  sewage  contamination,  1  to 
2  litres  of  the  water  sliould  he  evaporated  to  dryness  witli  a 
little  tartaric  acid,  the  residue  extracted  with  ahsolnle 
alcohol,  the  solution  evaponite<l  to  dryness  an<l  the  residue 
moistened  with  ]>otash  lye.  If  contaminated  with  organic 
matter  a  distinct  odour  of  fiBCes  will  be  detected. 

— F.  \\'.  T.  K. 


Water  Filtration.   C.  Piefko.     Zcits.  f.  angew.  Chcm.  1880, 
580—586. 

Thk  conclusions  arrived  at  are  brietiy  as  follows  : — The 
puritieation  of  water  when  filtered  through  sand  must  not 
he  looked  upon  as  due  to  ubsorptinu  or  oxiilation  of  the 
organic  matter  in  it,  but  to  the  fact  that  the  sand  acts  as  a 
mechanical  filter  and  holds  hack  suspended  matter  and 
bacteria,  which  latter  exert  a  fermentative  action  on  the 
organic  impurities  in  the  water.  This  will  explain  why 
fresh  sterilised  sand  exerts  no  tillering  aetion  on  the 
water,  whereas  a  sand  filter  which  has  been  in  use  for 
some  time  and  ha.s  got  somewhat  dirty,  esiieeially  in  the 
upper  layers,  purifies  the  water,  providing  the  rate  of 
filtration  be  not  too  rapid  for  the  particular  class  of  sand 
and  the  quality  of  the  water  undergoing  filtration.  The 
upper  sand  layers  retain  inorganic  sediment,  if  not  too  fine, 
and  bacteria  ;  these  latter  feed  on  the  organic  materials  in 
the  water,  and  the  products  of  fermentation  and  nnferment- 
ablc  matter  alone  pass  through.  The  deeper  layers  of  sand 
hinder  the  passage  of  sediment  and  of  bacteria,  which  latter 
arc  perhaps  somewhat  more  easily  held  back  owing  to  their 
slightly  viscous  nature,  and  provided  the  flow  of  water 
through  the  sand  is  not  too  rapid,  they  are  not  easily  washed 
awav  again.  Of  course,  after  a  certain  period,  deeper  and 
deeper  layers  of  the  filter  get  more  and  more  contaminated. 
•  It  is  important,  therefore,  to  see  that  the  lower  layers  of  a 
sand  filter,  the  filtering  action  of  which  is  more  of  a 
mechanical  nature,  consist  of  clean  sand  to  start  with  which 
should  not  be  allowed  to  get  too  contaminated. 

There  seems  very  good  reason  to  believe  that  such 
organic  matter  as  is  left  after  filtration  is  innocuous,  in  so 
far  as  it  represents  fermented  material  and  is,  therefore, 
not  liable  to  further  fermentation  or  ]nitrefaction.  The 
point  of  greatest  importance  which  has  to  be  noticed  is  that 
the  rate  of  filtration  should  be  sufiieiently  slow  for  the 
quality  of  water  to  be  filtered.  The  richer  in  micro- 
organisms the  water  is,  the  slower  the  filtration  should  be. 
If  the  rate  of  filtration  be  carefully  attendi-d  to,  the  ciuestiou 
of  the  thickness  of  .sand  becomes  a  point  of  minor  impcutanee, 
for,  with  a  moderate  rate  of  flow,  a  layer  0"7  m.  thick  was 
found  to  act  all  but  as  efticiently  as  one  1  '4  m.  thick,  which 
latter  was  practically  as  effective  as  one  '1  ■  1  m.  thick, 
the  water  moving  at  the  same  rate.  A  rate  of  flow  of  0'  1  m. 
an  hour  should  not  be  exceeded  unless  absoluti'ly  necessary. 
With  impure  waters  the  rate  of  flow  should  be  nuieh  less. 

The  "  rate  of  filtration  "  is  measured  by  the  height  of  the 
column  of  water  which  sinks  through  the  bed  of  sand  in  an 
hour.  To  determine  from  this  "  rate  of  filtration  "  what 
the  rate  of  flow  is  in  the  sand  itself  it  is  necessary  to  know 
the  volume  percentage  of  the  pores  in  the  sand,  e.y.,  with  a 
"  rate  of  filtration  "  of  100  mm.  an  hour  and  a  sand,  the 
volume  percentage  of  which  is  25  per  cent.,  the  "  rate  of 
flow  "  in  the  saud  itself  will  be  4  x  100  =  400  mm.  an  hour. 

—Y.  W.  T.  K. 


People  Poisoned  in  1888. 

The  Registrar-General  reports  that,  of  tlie  701  people 
who  were  poisoned  in  1888,  377  were  males  and  324  females. 
Of  the  males,  260  were  in  the  accidental  and  117  in  the 
suicidal  class.  The  former  included  172  females,  and  the 
latter  151  females.  It  may  be  said  that  one  out  of  nearly 
every  five  men,  and  one  out  of  nearly  cverj-  four  women  who 
commit  s^licide  resort  to  poison. 


The  follow-ing  are  the  particulars  of  the  poisons  which 
were  used  with  fatal  effect,  and  the  freipicucy  with  which 
they  were  used : — 


.\rai»nic 

Mercury 

Lead 

Sulphate  of  copper 

Antimony 

Itichromato  ot  potash 

Iodine 

Chloride  of  zini- 

Ammonia 

Phosphorus 

Sulphuric  acid 

Nitric  acid 

Hjdrochloric  acid 

Osalic  acid 

Carbolic  aeid 

Acetic  acid 

BeuzoUne 

Camphorated  oil 

Opium,  laudanum,  morphia. . . . 

Bateman's  pectoral  drops 

Cough  elixir 

Chlorodync 

Alcohol 

Paregoric 

Narcotic 

Chloral 

Colchicum 

Belladonna 

Prussia  acid  and  oil  ot  almonds. 

Hemlock 

Colocynth 

Aconite 

Thorn  apple 

Yew  leaves 

Fungi 

Strychniii,  nux  vomica 

Whinflower 

Weed 

Meadow  crowfoot 

Berries 

Improper  food 

Poisonous  fish 

Liniment 

Becomposed  fruit 

White  precipitate 

Corrosive  sublimate 

Salts  of  lemons 


Acci- 
dental. 


Suicides. 


5 
t 

108 
1 
1 


II 
5 
2 

e 

3 

37 
1 
1 
1 
!I5 
1 

1 
10 

6 

1 

3 

1 

1 

C 


4 
11 
C 
4, 
U 
19 
(11 


61 


20 
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Acci- 
dental. 


Suicides. 


Corrosive  acid 

Paraffin 

Turpentine 

Cytinide  of  potassium 

Vermin  Itiller 

D.y;i^mite 

Kingis  not  stated 


20 


i 
1 
1 
10 
21 
1 
*i 


By  lead-poisoning  is  meant  the  disorder  whicli  workers  in 
leati  factories  suffer  from.  The  number  was  slightly  higher 
tha,n  in  the  }'ear  preceding.  The  principal  feature  of  the 
above  returns  is  the  remarkable  increase  in  the  number  of 
deaths  from  carbolic  acid.  This  is  by  no  means  a  new  fact, 
for  the  rate  at  which  people  were  dying  from  this  poison  in 
the  summer  of  1888  caused  at  the  time  considerable  public 
alarm  and  an  agitation  to  have  the  sale  of  the  acid  restricted. 
The  figures  before  us  show  that  the  actual  number  of  deaths 
was  101,  as  compared  with  52  in  the  year  before.  With  this 
exception  the  figures  on  the  list  are  much  similar  to  the 
average.  OxaUc  acid  is  lower  in  the  suicide  class,  vermin- 
killer  higher  by  si.x,  and  strychnine  by  five.  Opiates  are  10 
higher  in  the  same  class,  and  mineral  acids  on  the  whole 
lower.     Chlorodj'ne  caused  a  few  more  accidental  deaths. 


PATENT. 


Improvements  in  the  Treatment  of  Toirns'  Be/use  and 
other  Put re.ieible  Matters.  A.  Bobrownicki,  London. 
Kiig.  Pat.  13,761,  September  24,  1888.     6rf. 

ExcEKTA  or  domestic  refuse  as  collected  by  the  "  Pail 
System,"  wet  sewage,  sludge  and  the  like,  are  treated  by 
thi.?'proccss  in  order  to  render  them  innocuous  and  also  to 
partiallj'  dry  them.  The  substances  named  are  subjected, 
in  a  variety  of  ways  described  in  the  specification,  to  the 
action  of  the  products  of  combustion  of  fuel  or  of  the 
distillation  of  coal,  tar,  resin  "  and  other  fuels  and  hydro- 
carbons." AVheu  the  putrescible  matter  is  possibly  infected 
with  the  germs  of  cholera,  small-pox,  or  other  such  diseases, 
the  temperature  of  the  gaseous  bodies  effecting  the  treatment 
may  with  advantage  be  as  high  as  200°  C.  to  300°  t'.  The 
injection  of  the  vapours  ma3'  be  effected  by  means  of  a  fan 
or  blower. — C.  C.  H. 


(  C)— DISINFECTANTS. 

PATENTS. 

Improvements  in  Disinfectants  and  Co?nponnds  for  the 
Snppli/  of  Sniphur  IJin.ride  for  other  Purposes.  J.  E. 
Keynolds,  Dublin.  Eng.  Pat.  15,676,  October  31, 
1888.     4d. 

The  patentee  styles  the  disinfectants  prepared  as  hereafter 
described  "  Thiocamf  Disinfectants."  Camphor  is  treated 
with  cooled  sulphurous  anhydride  in  a  suitable  vessel,  e.g., 
a  Woulfe's  bottle,  and  the  liquid  resulting  saturated  with 
from  30  to  35  per  cent,  of  its  weight  of  sulphurous 
anhydride.  With  this  may  be  mixed  various  disinfectants, 
e.g.,  benzoic  and  salicylic  acids,  boracic  anhydride  or 
mercuric  chloride,  oil  of  eucalyptus,  nitrobenzene,  phenols, 
&c.  Such  a  mixture  when  exposed  on  a  large  surface, 
preferably  over  a  vessel  containing  liot  water,  gives  off  large 
voliimes  of  powerful  disinfectant  vapours  ;  the  residue  is 
lisrful  for  cleansing  woodwork.~C.  C.  H. 


Improvements  in  Apparatus  for  Distributing  Disinfectants. 
T.  Rowan,  Weston-super-Mare,  and  L.  Hakeman,  London. 
Eng.  Pat.  15,925,  November  3,  1888.     8d. 

The  accompanj'ing  figure  shows  the  construction  of  the 
improved  apparatus.     The   stop-cock  A  is  attached  to  a 

Fig.  1. 


water-main,  and  from  the  end  of  pipe  at  C  the  water  issues 
in  jets  which  impinge  on  each  other  and  so  form  a  fine  spray" 
or  mist.  The  vessel  G  contains  the  disinfectant  in  a  litjuid 
form,  which  is  displaced  therefrom  by  a  regulated  fall  of 
water  from  tap  B ;  the  drops  of  disinfectant  displaced  meet 

Pis-  2. 


the  jets  issuing  at  C  in  the  basket  6  and  thus  become 
intimately  mixed  therewith  and  well  diffused.  This  form  of 
apparatus  is  adapted  for  the  disinfection  of  sewers,  and  for 
this  purpose  is  fixed  at  a  convenient  distance  above  the 
sewer  in  the  manholes  usually  provided  as  shown  in  Fig.  2. 

— C.  C.  H. 


Improvements  in  the  Preparation  of  Antiseptics,  Disinfec- 
tants, and  Sanitarg  and  Bleaching  Reagents.  C.  T. 
Kingzett,  London.  Eng.  Pat.  15,99-4,  November  5, 
1888.     id. 

The  bisulphates  of  potassium  and  sodium  act  as  powerful 
antiseptics  and  preservatives.  If  employed  in  the  solid 
form  as  powder,  crj-stals  or  tablets,  they  are  impregnated 
with  five  or  ten  per  cent,  by  weight  of  "  Sanitas  oil  "  or  other 
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siiiiilur  antiseptic.  If  used  as  a  solution,  five  to  ten  per  cent, 
by  \vi'ij;tit  is  dissolved  in  solutions  of  hyilropon  iHToxidc 
ca|>iil>Ie  of  yii'Iilinj;  tivi-  to  ten  times  tUeir  volume  of  oxygen 
on  decoiupositiou.  The  proportions  above  given  may  be 
varied. — C".  C.  H. 


.Ill  Imprnictl  (\tnij>oiintl  or  (Composition  for  Detilopimj 
Ozonised  Ojyijcn.  J.  K.  1'.  .Mevcr,  Golilen,  t'olora<lo, 
U.S..\.     Kng.  I'at.  1G,I6S,  November  IH,  1888.     tW. 

TiiK  patentee's  t)bjeot  is  a  simple  mode  of  preparing  ozone 
in  siek-rooms.  Dry  ])Owdere»l  barium  pernianpmate  and 
sodium  bisulphate  are  intinmlely  mixed  in  tlie  proportion  of 
25  per  cent,  by  weifibt  of  the  former  to  10  per  cent,  of  the 
latter,  and  an  inert  body  sueh  as  barium  sulphate  may  be 
added  to  give  bulk.  If  sutlieient  water  be  added  to  a  portion 
of  such  mixture  so  a.s  to  form  a  thick  syrup,  ozonised 
oxygen  will  Ik'  evolved. — C.  C.  H. 


Prrserring  Shtll  Fisli  for  Halt,  and  Utilisittg  the  Shells 
thereof.  ,1.  Hunter,  Greenock.  Eng.  Pat.  16,660,  Novem- 
ber 16,  1888.     U. 

TiiK  fish  are  removed  from  the  shells,  and  steeped  in  an 
aqueous  solution  of  boracic  acid  and  glycerin.  The  .shells 
are  ground,  dissolved  in  acid,  and  used  as  a  manure. — C.  C.  H. 


An  Improved  Anitseptic  Compound  fur  Preserring  Perish- 
able Articles.  \V.  H.  Daniels,  Chicago,  U.S.A.  Eng. 
Pat.  2858,  February  18,  1889.     \d. 

This  specification  describes  improvements  upon  Eng.  Pat. 
17,843  of  1888.  The  compound  there  described  consisted 
of  a  mixture  of  sugar,  sassafras,  sulphur,  cinnamon,  and 
potassmm  nitrate  i[i  proportions  specilied.  The  improved 
compound  contains  sugar  and  sassafras  in  about  one-fourth 
the  proportion  formerly  given  :  Sulphur,  IG  oz. ;  sugar,  1  oz. ; 
sassafms,  1  oz. ;  cinnamon,  2  oz. ;  and  potassium  nitrate,  2  oz. 
are  mixed  and  ground  together  so  as  to  form  a  homogeneous 
mass.  The  perishable  articles  are  submitted  to  the  fumes 
of  a  portion  of  the  compound  ignited  in  a  closed  chandler. 

— C.  C.  H. 


Improrements  in  .'■lanilari/  and  .tnli.ieptic  Preparations  or 
Compounds.  11.  HannaTi,  Glasgow.  Eng.  Pat.  5984, 
April  8,  1889.  id. 
Common  borax  and  boracic  acid  are  mixed  together  in  a 
finely  divided  state,  preferably  in  the  proportion  so  that 
when  heatcil  at  212'  F.,  and  evaporated  to  dryness,  a 
"  ([uadriborate  of  .soda  "  will  be  formed.  t>ne  part  of  this  is 
intimately  mixed  in  a  griiiding  mill  with  40  parts  of  a 
soluble  salicylate,  preferably  sodium  salicylate,  and  an 
aromatic  substance,  e.g.,  camjihor,  or  oil  of  lavender  added. 
The  com()ound  so  produced  is  highly  antiseptic  in  character, 
and  may  be  used  for  the  preservation  of  animal  food 
substances  and  for  surgical  dressings.  Whilst  possessing 
high  antiseptic  properties  it  is  non-poisouous. — C.  C.  H. 


An  Improved  Manufacture  of  Ahiorbent  Fabric.  M. 
C'hotzen  and  ().  Silbemian,  Itreslau,  Germany.  Eng.  Pat. 
12,367,  August  3,  1889.     id. 

CoMPRE-ssED  wadding,  impregnated  with  any  antiseptic 
substance,  is  enclosed  between  two  sheets  of  gauze  alHxed 
thereto  by  roller  pressure.  Flannel,  muslin,  or  thin  sheets 
of  paper  nuiy  be  used  instead  of  wadding  and  gauze.  The 
fabric  so  prepared  is  adapteil  for  surgical  purposes. — C.  C.  H. 


XIX.-PAPER.  PASTEBOARD,  Etc. 

On  Colloid  Cellulo.ie,  Soluble  and  Insoluble,  and  the 
(.'omposilion  of  Parchment  Paper.  C.  E.  Guiguet. 
C'ompt.  Kend.  108,  1258—1259. 

I'^iLTKu  ])apcr  washed  with  hydrochloric  and  hydrofluoric 
acids  is  nearly  pure  cellulose.  Superior  cotton  nuiy  also  be 
used  for  experiments,  but  yields  more  greasy  products. 
Treated  with  sulphuric  acid  of  50°  H.  cellulose  yields  a 
transparent  gelatinous  mass,  which  does  not  change,  even 
in  the  |iresence  of  an  excess  of  acid,  though  is  cpiickly 
changed  into  dextrin  when  heateil  to  100'  ('.  Pure  colloid 
cellulose  is  soluble  in  water,  forming  a  slightly  milky  liipiid, 
which  filters  easily  and  does  not  liecome  clear,  I'ven  after 
slaniling  for  days.  The  solution  is  dextro-rotatory,  and  is 
pri'cipitated  by  small  quantities  of  foreign  matter.  Colloid 
cellulose  does  not  reduce  tartrate  of  copper  or  sodium,  it 
differs  in  that  respect  from  the  achroo-dextrins.  Dried  on 
marble,  coated  with  vaselin,  it  forms  a  semi-transparent 
brilliant  film,  and  plunged  into  sulphuric  acid  of  S.!'  or 
60  li.,  it  is  rendered  insoluble,  a  partial  formation  of 
dextrin  taking  place.  Nitric  acid  produces  the  .same  effect 
upon  it  as  on  ordinary  cellulose.  The  properties  of  colloid 
cellulose  explain  some  peculiarities  in  the  manufacture  of 
parchment  paper.  Certain  parchments  of  vegetable  origin, 
which  are  very  thin,  are  acted  upon  by  boiling  water, 
consisting  of  colloid  cellulose,  whereas  thicker  p.iper  is  not 
affected  by  the  sanie  treatment,  undoubtedly  owing  to  a 
stronger  acid  being  employed  iu  the  manufacture  of  the 
latter.  In  both  cases  colloid  cellulose  has  been  produced, 
but  in  the  second  the  cellulose  has  become  insoluble. 
A'cgetable  parchment  seems  to  consist  of  onlinary  cellulose, 
the  pores  of  which  are  filled  by  colloid  cellulose.  Amongst 
the  liatural  products  which  hitherto  have  been  investigated, 
none  resemble  colloid  cellulose  ;  pectic  bodies,  gelatin,  &c. 
distinguishing  themselves  by  essential  properties.  These 
bodies  are  not  precipitated  by  the  presence  of  small 
quantities  of  foreign  matter,  w  liich,  however,  is  the  ease  with 
colloid  cellulose. — O.  J.  S. 


PATENT. 


An  Improvement  in  the  Manufacture  of  liosin  Liquor  for 
Paper  Makers  and  others.  C.  Morfit,  London.  Eng. 
Pat.  18,716,  December  21,  1888.     6rf. 

The  patentee  uses  sodium  aluminate  as  a  -solvent  for  rosin 
in  place  of  the  sodium  carbonate  or  hydrate  commonly 
employed.  \t  is  stated  that  the  solution  thus  obtained  is 
not  liable  to  act  caustically  on  the  paper,  and  that  the  rosin 
becomes  white  in  tlie  process  of  preparation,  which  is  as 
follows : — Six  pounds  of  caustic  soda  of  "  72°  test  "  are 
dissolved  in  6  galls,  of  water  heated  to  200°— 212°  F.  by 
open  steam  ;  5  lb.  of  alumina  are  abided,  and  the  heating 
and  agitation  produced  by  the  steam  contiruied  until  solution 
is  effected,  \»hen  enough  cold  water  is  added  to  bring  the 
bulk  to  10  galls.  The  clear  licpior  is  ihawn  off,  heated  to 
200° — 202°  V.  by  open  steam,  .'iO  lb.  of  rosin  added  and  the 
heating  and  agitation  continued  until  it  has  dissolved.  Tho 
liquor  thus  obtained  which  is  to  be  called  "  Comaralyk  "  is 
apt  to  deposit  rosin  on  standing;  to  obviate  this  ditficulty 
the  solution  of  sodium  aluminate  before  the  a<ldition  of  the 
rosin  mav  be  diluted  with  20  galls,  of  water,  and  after  the 
solution  of  the  rosin  with  a  further  quantity  of  20  galls,  of 
water  which  must  be  previously  heater!  to  200° — 212°  F, 
This  product  is  to  be  termed  "  Lycophil." — li.  B. 
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XX.-FINE  CHEMICALS,  ALKALOIDS, 
ESSENCES  AND  EXTKACTS. 

Heport  on  New  Dntgs  and  Fine  Chemicals.     Merck's  Bull. 

2  (8),  1889,  61—68. 
Ami/Ienehi/drate  (Kalilbaum)  (^Tertiary  Amylic  Alcohol, 
Dimethyl-ethyl  carbinol)  (^CH^).,{CM,)  :  C.OH.  —  Thxi 
hypnotic  possesses  a  peculiarity  shared  by  several  substances 
of  its  class,  to  wit,  that  its  hypnotic  action  is  pure  and 
innocuous,  and  devoid  of  accessory  or  subsequent  symptoms 
when  the  medicament  is  of  a  very  high  degree  of  purity ; 
also  that  the  substance  has  been  sometimes  erroneously  held 
responsible  for  untoward  effects  perceived  after  its  use,  but 
which  were  altogether  due  to  impiurities  resulting  from 
inefficient  methods  of  preparation. 

The  pure  carbinol  in  question  is  a  very  mobile  colourless 
liquid,  of  sp.  gr.  0'81,  and  boihng  point  100^  C.  When 
pure  it  is  soluble  in  8  parts  of  water  and  is  miscible  with 
alcohol  in  all  proportions.  Its  taste  is  ethereal  and  yet  like 
camphor,  with  a  cooling,  peppermint-like  after  flavour.  For 
the  physiological  action  of  pure  Amylenehydrate  see  the 
Theiap.  Monatshefte  for  1887,  July  Number,  Dr.  J.  von 
Mering. 

Anemonin  is  the  active  principle  of  Pulsatilla  (^Anemonx 
P.).  It  consists  of  colourless  acicular  crystals,  melting  at 
152^  C,  very  sparingly  soluble  in  water  or  ether,  but  easily 
in  warm  alcohol.  It  is  a  cerebral  poison,  the  lethal  action 
of  which  proceeds  by  annihilating  the  functions  of  the 
central  nervous  system — the  effect  being  preceded  and 
accompanied  by  spasmodic  and  paralytic  phenomena. 
This  is  when  large  doses  are  taken.  Anemonin  cannot  he 
classed  as  a  strong  poison.  It  is  useful  in  bronchitis  aud 
asthma. 

Monobromide  of  Gold  (Aurous  bromide),  Au  Br,  forms 
a  yellowish-grey  friable  mass,  insoluble  in  water.  It  has 
been  made  known  as  an  Anti-epileptic  of  great  promise 
through  a  treatise  of  Goubert's  (Journal  de  Medecine  de 
Bruxelles,  1889,  Ao.  5).  This  treatise  has  been  awarded  a 
prize  by  the  Parisian  Academy  of  Sciences.  Goubert 
recommends  it  as  being  an  epileptic  medicament  better  borne 
than  anv  other  bromine  compound  known,  and  it  has  been 
used  in"  all  varieties  of  Hemicrania  aud  iu  Struma  ecoph- 
thabnica. 

Gtiaiacol  iMonomethyl  catechol),  C6Hj(qCH3)OH[l :  2] 
the  active  principle  of  wood-tar  creosote,  is  spoken  of  as 
the  sovereign  remedy  in  Pulmonary  tuberculosis. 

Creosote  is,  however,  a  complex  substance  coutaining 
60 — 90  per  cent,  of  guaiacol  with  a  remainder  composed  of 
the  cresols  and  homologues  of  other  phenols  and  phenolic 
ethers.  Sahli  of  Berne  in  accordance  with  the  tendency  of 
modern  medeciue  to  employ  homogeneous  substances, 
recommended  that  instead  of  even  the  best  prepared  creosote 
guaiacol  itself  should  be  used.  Hence  of  more  recent  date 
guaiacol  has  been  exclusively  employed  in  the  treatment  of 
tuberculosis.  It  is  necessary  then  to  consider  the  physical 
and  chemical  reactions  of  pure  guaiacol.  It  is  a  colourless 
oily  hquid,  strougly  refractive,  with  peculiar  aromatic  odour, 
and  sp.  gr.  of  l"-1171  at  13' C.  It  boils  at  201=  C,  is 
soluble  in  200  parts  of  water  aud  is  miscible  with  alcohol, 
ether,  and  carbon  bisulphide.  Its  alcoholic  solution  is  colom'ed 
blue  by  the  addition  of  a  little  ferric  chloride,  whilst  a  larger 
addition  changes  the  colour  to  green.  One  volume  of 
guaiacol  with  two  of  petroleum  ether  forms  a  turbid  mixture, 
which  remains  clear  at  15°  C.  on  addition  of  six  fiuther 
volumes  of  the  petroleum  spirit.  One  volume  of  guaiacol 
with  two  of  carbonate  of  soda  solution  yields  a  clear  mixture, 
soluble  in  10  volumes  of  water  aud  giving  a  clear  colourless 
solution.  One  volume  of  guaiacol  with  two  of  potash 
solution  soUdifies  iu  a  short  time  to  a  white  crystalline 
mass. 

The  Mydriatic  Alkaloids  of  the  Sola^ace^ 
Bulletin  A'o.  9.     69—76. 
A   mydriatic  drug  is  a  substance  capable  of  producing 
Mydriasis,  i.e.,  dilation  of  the  pupil  of  the  eve. 


The  mydriatics  which  have  so  far  gained  therapeutic 
prominence  so  far  are  found  in  plants  of  the  natural  order 
of  the  Solanacese,  and  the  active  principles  in  those  plants  to 
which  the  action  is  due  are  certain  alkaloids  existing  therein 
in  combination  with  vegetable  acids,  and  separable  therefrom 
by  certain  chemical  processes.  Among  the  solanaceous 
mydriatic  alkaloids  are  to  be  distinguished  the  class  of 
Homogeneous  or  simple  bases,  such  as  Atropine,  Hyoscine, 
and  Hyoscyaminc,  and  that  of  the  Heterogeneous,  or  mixed 
bases,  such  as  Daturine,  Buboisine,  .Syrupy  Hyoscyaminc, 
and  Scopoleine.  The  latter  class  comprises  natural  mixtures 
of  the  simple  alkaloids  of  the  first  class  in  such  ratio  of 
mutual  strength  as  that  in  which  they  are  found  naturally, 
and  present  together  in  various  plants,  such  as  Datura 
stramonium,  Duboisia  myoporoides,  Hyoscyamus,  Scapolia 
japonica,  &c.  To  the  heterogeneous  class  likewise  probably 
belongs  the  newly  discovered  mydriatic  base  Mandragorine 
from  Mandragnra  vernalis. 

The  Homogeneous,  or  simple  Mydriatic  Alkaloids,  so  far 
as  they  are  known,  are  all  possessed  of  one  common  empirical 
formula,  Ci^H-gNOs,  i.e.,  they  are  mutually  isomeric,  and  the 
chemical  distinction  between  them  is  based  principally  on 
the  different  forms  and  behaviour  of  their  double  salts  with 
the  heavy  metals  and  parti;,  of  their  fractional  derivatives. 

Besides  the  natural  solanaceous  alkaloids  as  already 
named,  there  is  already  in  wide  therapeutic  use  an  artificial 
mydriatic  simple  alkaloid,  procured  synthetically  from 
mandelie  acid  and  tropine  (a  fractional  derivative  of 
atropine)  ;  this  is — 

Homatropine,  Ci^H.^i^  O3.  Its  formula  shows  that  it  is 
the  next  lower  homologue  of  atropine,  hyoscine,  and 
hyoscyamine.  This  close  chemical  relationship  is  more  than 
borne  out  by  its  physiological  similarity  to  them.  The  latest 
chemical  researches  have  established  the  probability  that 
the  three  isomerides,  atropine,  hyoscine,  and  hyoscyamine 
are  even  more  closely  related  than  what  the  mere  condition 
of  isomerism  w*ould  necessitate.  With  atropine  and 
h^'oscyamine  this  is  a  settled  fact.  Whether  polymerism 
is  here  involved  has  not  yet  been  ascertained.  It  has  been 
long  known  that  both  atropine  and  hyoscyamine  may  be 
obtained  from  Atropa  belladonna,  according  to  the  different 
processes  of  extraction  and  isolation  employed.  Schmidt 
and  Will  have  moreover  established  the  fact  that  the 
hyoscyamine  from  Atropa  belladonna  may  be  converted 
into  atropiue  by  keeping  it  for  some  time  at  a  temperature 
above  its  melting  point,  or  by  treating  it  with  a  small 
quantity  of  alkali. 

Notwithstanding,  howe\'er,  the  gradual  weakening  of  the 
bonds  connecting  these  alkaloids  by  chemistry,  the  differences 
hitherto  found  by  physiology  are  not  only  fully  maintained 
but  even  iteusified,  as  the  result  of  recent  research. 

With  atropiue,  toxic  symptoms  of  the  severest  kind  are 
liable  to  arise,  but  pure  hyoscyamine  is,  according  to  Gnauck, 
less  toxic  than  atropine,  which  it  resembles  in  the  general 
direction  of  its  effects.  However  a  characteristic  difference 
distinguishing  it  from  atropiue  consists  in  its  action  in  small 
doses  as  a  true  hypnotic.  Hyoscine  likewise  gives  the  effect 
of  atropine  and  is  not  followed  by  the  dangerous  general 
symptoms  frequently  consequent  upon  treatment  with  atro- 
pine. Hyoscine  is  also,  like  hyoscyamine,  an  excellent 
hypnotic.  Homatropine,  in  general  direction  of  effects, 
corresponds  entirely  to  atropine,  but  it  essentially  differs 
from  atropine  in  the  course  of  its  mydriatic  effect,  which 
whilst  being  characterised  in  its  maximal  period  almost 
exactly  like  that  of  atropine,  exhibits  a  very  considerably 
briefer  continuance  than  the  atropine  effect. 

Atropine. — The  pure  alkaloid  appears  in  fine,  silky, 
colourless,  odourless  needles  of  bitter  acrid  taste.  They  melt 
at  1 13' 5=  C,  dissolve  in  200  parts  of  cold  or  54  parts  of 
boiling  water,  in  2j  parts  of  90  per  cent,  alcohol  or  60  of 
ether,  and  are  very  easilj-  soluble  in  chloroform  and  amylio 
alcohol. 

The  aqueous  solution  undergoes  rapid  change  by  contact 
with  the  air,  becoming  yellow  and  acquiring  a  disagreeable 
smell,  though  not  losing  the  toxic  character. 

The  uncombined  alkaloid  is  very  little  used,  the  salts, 
especially  the  sulphate,  being  preferred. 
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Atropine  Sulphate  (C.-HaXO:,)™ .  H;SO,,  is  colourless 
niul  odourloss,  iu-iitr,il.  ousily  soluble  in  alt'ohol  ami  in  watiT, 
but  less  so  in  ether.     It  contains  8.').j  per  cent  of  atropine. 

Atropine  }'iilerianate  and  Atropine  Borate  arc  exten- 
sively nse<l.  The  indications  and  effects  arc  the  same  as 
with  the  siilpliate.  t)nc  individual  may  be  killed  by  a  dose 
ofO'Ol  gnu.  of  atropine  whilst  another  may  recover  from 
the  eltects  of  a  dose  of  0'2o  jjrm.,  so  different  is  the  action 
in  the  case  of  different  iudividnals.  The  antidotes  are 
emetics  such  as  apomorphinc  hydrochloride  (0- 005  to  O'Ol 
prm.),  chloral  hydrate,  S  pnns.,  several  times  repeated,  an<l 
also  pilocarpine  subcutaneously  administered,  0'02  prm., 
several  times  repeated. 

Adonidin. — A  plueoside  eontaininf;  ■I'J  per  cent,  of  carbon, 
7"5  per  cent  of  liydrofien,  and  no  nitrogen.  It  is  the  active 
principle  of  Adonis  venntlis.  Opinions  as  to  physiologic 
action  have  been  hitherto  at  ^■arlaIlee.  (iet-pii-jenko  of 
Kasan  (Gaz.  Lek.  1888,  8,  •'-)  instituted  a  new  series  of 
experiments  with  it,  which  show  that  adonidin  acts  on  cold- 
blooded animals  as  a  heart  poison,  whilst  in  warm-blooded 
animals  it  acts  toxically  on  the  medulla  oblongata. 

Adonidin  is  a  hygroscopic,  yellowish-white  powder,  readily 
soluble  in  water  and  in  alcohol,  insoluble  in  ether,  chloroform, 
and  benzene.  When  heated  above  90  C.  it  is  transformed 
into  B  blackish-brown  mass. 

The  tannate  is  the  form  in  which  adouidia  is  preferably 
administered. 

Eseridine. — It  has  been  stated  of  this  new  substance, 
prepared  by  Boehringer  in  a  crystalline  form,  that  it 
partakes  onh-  of  the  therapeutically  useful  but  not  of  the 
obnoxious  and  daugt-rous  properties  of  eserine.  Par- 
ticular stress  has  been  laid  on  its  possessing  only  one- 
sixth  the  toxic  power  of  eserine.  However,  Scliweber  of 
Prof.  Kobert's  Pharmacological  Institute  at  Uorpat,  after  a 
series  of  experiments,  concludes  that  eseridine  possesses  no 
advatttages  over  eserine.  The  chief  drawback  to  both,  and 
equally  shared  by  them,  detracting  in  fact  from  the  usefulness 
of  the  calabar  alkaloids  generally,  is  the  ready  susceptibility 
of  the  heart  to  their  action.  In  short  the  assertion  that 
eseridine  is  free  from  the  toxic  action  of  eserine  is  false. 
(This  Journal,  1889,  413,  seo  JEserine-Pilocarpinc.) 

Nkw  Mkrciry  Cojipoun'ds, 
BiiHelin  A'o^lO.    17  to  84. 

Soon  after  the  hypodermic  method  of  treatment  with 
mercurial  preparations  for  syphilitic  diseases  had  been 
amplitied,  there  was  shown  a  desire  for  a  greater  choice  of 
mercurial  preparations  adapted  for  subcutaneous  injection. 

Among  the  mercurial  compounds  introduced  for  this 
purpose,  one  class  is  distinguishable  by  ready  solubility  in 
the  animal  fluids,  and  consequently  for  rapid  absorption 
into  the  system,  whilst  another  is  distinguished  for  slow 
solubility  and  for  its  consequent  double  mode  of  action, 
combining  the  advantages  of  acute  with  those  of  chronic 
mercurialisation.  Prominent  in  the  latter  class  are  the 
Mercuro-phenolide  double  salts,  which  consist  of  compounds 
of  mercury  with  the  various  phenols. 

It  way  lie  well  first  to  describe  the  simple  mercuro- 
pheuolides  which  have  already  been  put  to  therapeutic 
uses. 

I.  SiMfLK  Merclro-Phenolides. 

Merairij  Phenate  (^Mercuro-Pkenol). — Gamberini  first 
introduced  the  mercury  phenates  into  therapeutics. 

The  particular  modification  of  mercury  phenate  ])roduced 
as  a  precipitate  by  the  reaction  between  solutions  of 
bichloride  of  mercury  and  sodium  carbonatK  (phenate)  is 
the  one  known  by  the  affixed  name  of  Schadeck,  its 
originator.  According  to  the  conditions  governing  the 
process  of  precipitation,  more  or  less  basic  jiroducts  are 
obtained,  distinguishable  by  their  colours,  whicli  vary  from 
greyish-white  to  yellow  and  orange.  These  products  are 
of  varying  strength  of  mercury. 

Mercuro-Thi/mol,  C^gHy^^Hy^.OH — This  has  in  Englaiul 
been  recommended  for  therai^utic  use  {Medical  Standard, 
1888,  July).     It   is,   like   the  above-described   phenate,   a 


precipitate,  and  is  similarly  obtained  from  the  solutions  of 
sodio-thymol  and  of  mercuric  nitrate.  Its  colour  is  imrplish- 
grc»n.  The  fonnula  given  is  that  ascribed  by  Lallemand 
{Ann.  dv  la  C-liim.  rt  I'hijs.  3,  10,  148).  It  is  stated  of  the 
basic  compound  that  it  lacks  permanence. 

Mercuro-0-Naphthol  is  higlilv  praised  by  E.  Bombelon 
{Pharm.  Zeil.  1888,  98,  7;i'J)  for  it.s  highly  beneficial 
action,  applied  externally,  in  the  case  of  old  sores  and 
wounds,  eczemas;  also  internally  in  typhus.  It  is  a  lemon- 
yellow  powder,  capable  of  crystailisation  according  to 
Hombelon.  It  is  devoid  of  odour  and  taste,  and  is  insoluble 
in  the  ordinary  solvents.  The  method  of  Its  preparation 
and  its  composition  are  not  published. 

II.    MERCVRO-PllK.NOLinE    DoUHLE    SaLTS. 

These  compound  phenolides  are  distinguished  from  the 
various  simple  phenolides  referred  to  by  assuming  a  clear 
crystalline  form  and  by  their  chemical  composition,  which 
includes,  besides  mercury  and  a  phenol,  also  an  organic  or 
inorganic  acid  as  an  essential  molecular  constituent. 

Of  these  compouiuls  the  following  have  been  so  far 
introduced : — 

Mercury  Phenol  Acetate. — A  well-crystallised  salt,  appear- 
ing In  minute  colourless  needles,  collected  into  spheroidal 
conglomerations.  In  other  particulars  it  much  resembles 
the  thymol  acetate. 

Mercury  Thymol  Acetate. — A  very  distinctly  crystalline 
salt  of  constant  composition  and  permanent  character ; 
white,  odourless,  and  tasteless. 

Mercury  Thymol  Nitrate  and  Mercury  Thymol  Sulphate. 
— These  are  similar  to  the  foregoing. 

Mercury  P-Naphthol  Acetate  has  been  recently  prepared, 
and  appears  as  a  white  crystalline  substance,  which  In  its 
various  properties  is  very  nuich  like  the  thymol  acetate  and 
phenol  acetate  of  mercury.     (See  this  JouriuU,  1889,  566.) 

Mercury  a-Naphthol  Acetate  and  Mercury  Tri-bromo- 
phenol  Acctatf  are  yellow  compounds. 

Mercury  liesorcinol  and  Mercury  Phloroglucol  Acetate 
have  also  been  prepared.  The  former  of  these  is  yellow. 
These  latter  compounds  are  still  undergoing  chemical 
investigation.  It  can,  however,  be  definitely  stated  that 
mercury  thymol  acetate  has  yielded  excellent  results. 

Tertiary  Amyl  Nitrite  {Bcrtoni's  Amylo-nitrous  Ether) 
CsHijNOo. — This  compouiul  was  prepared  by  Bertoni, 
Professor  of  Chemistry  in  Pavia  University,  as  a  sub- 
stitute for  ordinary  amyl  nitrite  {Iso-amylic  nitrite).  Its 
constitution  is  represented  by  the  formula— 

(CH,)j(C„H,)CO.NO, 
whilst  that  of  ordinary  amyl  nitrite  is — 

(CH3)2CH .  CHo .  Clio .  O .  NO. 

Tertiary  amyl  nitrite  has  a  weak  camphor-like  and  not 
disagreeable  odour  and  a  taste  of  peppermint.  It  boils  at 
about  30°  C.  With  iha  addition  of  a  trifle  of  anhydrous 
sodium  nitrate,  it  may  be  preserved  undecomposed"  for  a 
long  time. 

According  to  Balp  and  Broglio  {Bollctino  Farmaceutico, 
1888,  July,  193),  the  physiological  action  of  tertiary  amyl 
nitrite  Is  the  same  in  kind  as  that  of  iso-amyl  nitrite,  but 
somewhat  stronger  in  degree  and  more  enduring.  It  also 
admits  of  larger  doses  being  taken  by  inhalation  without 
danger,  and  is  altogether  safer.  Given  by  Inhalation  it 
is  followed  by  about  half  an  hour's  sleep.  Subcutaneous 
injections  can  be  made  of  tertiary  amyl  nitrite  by  dissolving 
it  in  aqueous  glycerol. 

Caffeine  associated  with  Hypnotics  in  Heart  Diseases. — 
The  conclusions  following  the  experiments  of  Schroder, 
and  V.  Carcllo  and  C'arnso  Pecosaro  (Annal.  dl  Chim.  e 
Pharmacol.  1889,  April,  255),  are  that  caffeine  is  best 
associated  with  paraldehyde,  and  that  with  organic  heart 
disease  no  chloral  hydrate  must  be  used,  whilst  paraldehj'de 
is  admissible,  being  much  milder  in  its  action  on  the  heart. 

Sanlonin-oxime  is  stated  to  be  a  non-toxic  substitute  for 
santonin.     The  oxime  in  question  was  prepared  by  Cannizaro 
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ty  the  action  of  hydroxylamine  hydrochloride  on  an  alkaline 
solution  of  santonin  according  to  the  equation — • 

CsHigOj  +  NHo.OH  =  HoO  +  C,5H,sO„  :  X.OH. 

Santonin.    Hydroxylamiue.  Santonin-oxirae. 

Thus,  the  oxygen  atom  of  the  ketone  group  in  the 
santonin  enters  the  hydroxj'lamine,  splitting  off  therefrom 
a  molecule  of  water  and  thus  forming  as  a  remnant  the 
oxime-group. 

According  to  Coppola  (Repertoire  de  Pharm.  1889,  45, 
257),  santonin-oxime  is  a  well  crystallised  substance,  and 
is  far  less  easilj-  soluble  in  the  animal  fluids  than  santonin. 
Whilst  being  non-toxic,  it  is  stated  to  be  just  as  efficacious 
an  Anthelmintic  (killer  or  remover  of  intestinal  worms)  as 
santonin  when  given  in  about  the  threefold  dose  of  the 
latter.  This  fact  is  explained  thus.  The  vermifugal  action 
of  santonin  is  not  at  all  dependent  on  absorption  of  the 
medicament  by  the  human  organism,  because  the  action 
is  to  be  exercised  directly  on  the  intestinal  worms  during 
the  passage  of  the  undissolved  substance  through  the 
intestinal  canal.  But  santonin  sometimes  occasions  toxic 
symptoms  in  the  patient  by  first  inducing  intestinal  catarrh 
accompanied  by  an  inordinately  large  production  of  lactic 
acid,  which  then  favours  the  solution  of  the  santonin  and 
its  absorption  into  the  organism.  Santonin-oxime,  on  the 
other  hand,  by  virtue  of  its  slight  solubility  and  absorb- 
ability offers  the  greatest  likelihood  among  all  santonin 
preparations  of  accomplishing  the  removal  of  the  intestinal 
parasites  without  injury  to  the  patient. 


On  some  New  Artificial  Medicinal  Compounds.  Cocaine 
and  Derivatives,  A^arceine,  Hydrazine,  and  Musk 
Substitute.  Dingl.  Polyt.  J.  273,  522—528. 
Ix  the  Coca  leaves  there  are,  besides  cocaine,  some  other 
amorphous  alkaloids  which  Liebermann  has  succeeded  in 
converting  into  Cocaine  by  first  treating  them  with  hydro- 
chloric acid,  sp.  gr.  1-1 — 1'2,  thus  forming  Ecgonine,  and 
converting  this  by  benzoyl  chloride  or  benzoic  anhydride 
into  cocaine.  Bohringer  and  Siihne  prepare  cocaine  from 
the  methyl-  or  ethyl-ecgonine  ethers  by  treating  them  with 
benzoyl  chloride. 

Phthalyldi-ecgonine  methylether — 

[C.oH./NOj)  .  CO]„CbH, 

is  prepared  by  the  action  of  orthophthalylchloride  on 
ecgoniuemethylether. 

Isovaleryl-ecgoniiie  methylether,  C'jHjO  .  C,„H,jX03,  was 
obtained  by  the  action  of  isovalerylchloride  on  ecgoniue- 
methylether. 

Cocethyline  or  Homococaine  is  Benzoylecgonine  ethylefher. 

Phenacetylecgonine  methylether — 

C,H,(CH,).CO.C,„H„3N03, 

was  prepared  by  the  mutual  action  of  equal  parts  of  phen- 
acetylchloride  and  ecgonine  methylether  when  heated  in  a 
flask  at  100°  for  four  hours.  The  melted  mass  is  poured  into 
water,  and  the  ether  precipitated  with  carbonate  of  soda. 

Oxidation  of  benzoylecgonine  and  ecgonine  with  potassium 
permanganate  produce  CocayU>enzoylhydro.rybenzoic  acid, 
CisHi-NO^,  melting  point  230'  C.  in  the  case  of  the  benzoyl 
compound,  and  Cocaylhydro.ryacetic  acid,  CgUjsNO^,  melting 
point  about  2.33°  C,  from  ecgonine. 

Jlethyliodide  and  methylbromide  form  with  cocaine 
compounds  C,;H.;,N0jCH3l.  and  tl.jN^iNOjCHjBr. 

W.  Roser  prepares  Narceine  from  narcotinemethylchloride 
by  treating  it  in  aqueous  solution  with  caustic  soda — 

C«,HaX0;-CH3 .  OH  +  3  H.p  =  C^HyjXOg  -h  2  H;0 

Hnmonarcelne  is  prepared  in  the  same  way  from  narcotine 
ethylchloride. 

Ph.  Curtius  prepares  hydrazine  compounds  from  triano- 
acetic  acid  by  treating  it  with  concentrated  acids — 

C3H3N6  :   (C00H)3  +  SH-SOj  +  6  HoO  =  3N.,H,S04H„ 
+  H^CO',  +  3  CO2 


To  obtain  all  the  hydrazine  even  from  dilute  solutions, 
they  are  treated  with  benzaldehyde,  and  the  insoluble 
benzylidene  hydrazine  is  reconverted  into  hydrazine  by 
boiling  with  dilute  sulphuric  acid. 

Musk. — To  form  a  cheap  Musk,  A.  Baur  proceeds  in  the 
following  way :  Toluene  is  mixed  with  the  halogen  com- 
pounds of  Butane,  and  the  mixture  is  boiled  in  a  reversed 
condenser  with  aluminium  chloride.  The  product  of  the 
reaction  is  distilled  with  steam.  The  portion  passing  over 
between  170°  and  200°  C.  is  treated  with  fuming  nitric  and 
sulphuric  acids.  The  product  thus  prepared  is  recrystallised 
from  alcohol  and  water.  The  yellowish-white  crystals  are 
dissolved  in  alcohol  and  a  trace  of  ammonia  or  ammonium 
carbonate  is  added.  This  liquid  has  an  odour  similar  to  that 
of  musk. — A.  L. 


Syntheses  in  the  Oxazine  Series.     L.  Knorr.     Ber.  22, 

2081—2099. 

The  colouring  matters  derived  from  the  chromogen — 

/NH. 

CeH/  >C,H, 

\  O  / 

are  called  oxazines.  AVidman  defines  oxazines  or  azoxines 
as  bodies  containing  a  ring  of  six  atoms  :  one  nitrogen  atom, 
one  oxygen  atom,  and  lour  carbon  atoms,  which  are  joined 
by  eight  bonds  of  affinity. 

This  class  of  bodies  is  of  greater  interest,  since  the 
author's  studies  on  morphine  have  rendered  it  probable  that 
this  important  base  and  other  alkaloids  may  be  considered 
as  oxazines.  The  formula  which  explains  the  reactions  of 
morphine  best  is — 

OH 


'\ 


CH2 


(C,oHj.OH)<  >|  I 

\CH,/CH\  .CH., 

i 
CH3 

This    represents   morphine   as   a   derivative  of   the   hypo- 
thetical base — 


O 


HoC 


NH 


CH, 
CH., 


which  bears  the  same  relations  to  the  simplest  oxazine — 
O 
HC  ,/\,  CH 

Hcl[     JlcH 
NH 

as  piperidine  bears  to  pyridine.  The  experiments  to  pro- 
duce such  redactions  have  proved  successful,  and  a  base 
has  been  prepared — 

O 

H,C  /\  CH., 


HoC  'J  CHo 

KH 

called  by  the  author  morpholine.  This  compound  was 
prepared  from  dihydroxyethylamine — 

/CH0.CH2.OH 
NH<        " 

^CHo.CHo.OH 

by  heating  it  with  hydrochloric  acid  in  a  sealed  tube  at 
160°  C,  the  product  of  the  reaction  being  boiled  with  caustic 
alkali.     The  reaction  proceeds  in  two  phases — 
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UN 


./ 


CH..CH..OH 


^CHj.CHj.GH 


IICI 


II. 


"K 


CII3.CH;C1 

CHo.CHj.OH 


,CH;.CH.C1 
-CH..CH...OII 


Hn/       '        "  +  K.OH  =  HN 


<s 


CH.,.CH. 


/' 


+  KCi  +  ir.(). 


In  the  same  way  inothylmorpholiiu'  nml  iiliniylmorplio- 
lino  were  prepared  from  <lihydroxyetliylmetliylaiiiiiie  and 
diliyilroxyethylaiiiliiie. 

Hydroxycthylamidophenol — 

A  on 

I      J  NH.CH3.CH3.UH 


or,"bcftor,  hydroxyethylanisidinc — 
OCH, 
x/  NH.CHj.CHj.OH 
produces  a  base — 


n 


o 


NH 


CIIj 
CH, 


wlileh  the  aiitlior  terms  phenoiiiorplioliiie. 

Of  its  derivatives,  only  nietliylplienomorpholiiic  was  pre- 
pared from  Miilhauser's  inetliylamidiiie.  Wurtz's  method 
iiy  the  action  of  elilorliydriii  011  the  amines  was  used  for 
the  preparation  of  tlie  aleoliol  bases.  The  foUowinj^  table 
will  serve  as  an  illustration  of  the  different  steps  leading 
from  the  amines  to  the  morpholiiics. 


Mctli^plamino. 


(CH3).N 


z/' 


\ 


H 


Aniline. 


(C^ 


,Hs).N< 


Mcthylanisidinc. 
/\.  OCH3 


Converted  by  ethylene  chlorhydrin  into — 


Hydroxymctliylamine. 

.  CHoCHjOH 


(CH3).N 


\ 


H 


Dihydroiycth.vlmethylamine. 
,CH„.CH,OH 


(C, 


Uydroxyethylanilino. 

/CHj.CH.,OH 
iHs).N< 


(CH3).N<^ 


CHo.CHjOH 


Dihydroiyethylaniline. 
(CoH,).N<( 


-CHo.CHo.GH 


IXytlroxyethyl-o-amidophciiol. 

/\oii 


/CH^.CHjOU 


\ 


H 


Hydroxyethyl-o-aulsidino. 


OCH., 


\y 


„   .CHo.CH.,OH 


HydroxyethylmcthylanisiUiiio. 


oc;h3 


^  <  ch;    • 


Heating  with  hydrochloric  acid  produces 


Cbloro-ethylhjdroiyethyl- 
methylamiuc. 


(CH,)X 


CHj.CHjCl 
tH«.CH,0H 


Chloro-cthylhydroxyethyloniline. 

,CH„.CHjCl 
(C,H,)N  < 

\CH-.CH,OH 


Chloro-cthyl-o-ainidophcnol. 
/\  OH 


N 


< 


(■H.,.CH„C1 


Chloro-et  hyl  inothylamidoph  onol. 
OH 


N 


\/      \CH3 


.CH2.CH2CI 


Which  on  boiling  with  caustic  alkali  yield- 


Hethylmorpholiue. 

> 


Phcnylmorpholino. 
(C,H,)N<(  ">0 


Metliylphenomorplioline. 
0 

N(CH,) 
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Ui/droj-!/ethylmc!hylam!ne  was  obtained  by  heating  equi- 
valent quantities  of  methylumine  and  ethylene  chlorhydrin 
in  aqueous  solution  for  12 — J4  hours  at  110'  C.  On 
distillation  with  solid  caustic  potash,  first,  methylamine, 
and,  later,  hydroxyethylmethyliimine  distil  over.  Yield 
about  80  per"  cent."  The  base  is  easily  soluble  in  water, 
alcohol,  and  ether,  and  boils  at  130'— 140'  C. 

Dihydroxyelhylmethylamine.  —  Equivalent  quantities  of 
chlorhydrin  and  hydroxyethylmethylamine  are  heated  in 
aqueous  solution  for  several  hours  at  120°  C.  This  is  a 
thick  oil,  boiling  at  240'— 265'  C,  and  soluble  in  water. 
With  methyliodide  it  forms  the  iodide  of  dihydro.vydi- 
methylammonium  hydroxide.  On  evaporation  of  the  aqueous 
solution  of  this  iodide,  decomposition  ensues,  hydroxyethyl- 
dimethylamine  being  formed. 

\-Methyhmypholine  is  "obtained  by  heating  dihydroxy- 
methvlamine  with  fuming  hydrochloric  acid  for  12  hours 
at  160'  C.  It  is  easily  soluble  in  water,  alcohol,  and  ether, 
boils  at  117'  C,  and  combines  with  methyliodide,  the 
compound,  on  treatment  with  moist  silver  oxide,  yielding 
methylmorpholinemethylhydroxide.  The  number  1,  assigned 
in  the  above  formula  refers  to  the  position  of  the  CHj 
according  to  Knorr's  scheme — 
O 
/\ 


4C 


C3 


5C  I    J  0  2 

N  1 

Hydroxyethylaniliiie  boils  at  28G'  C,  and  possesses 
strong  reducing  power. 

Dihydroxyethylaniline  boils  above  350°  C. 

Phenylmoi-pholine  boils  at  270'  C.  and  melts  at  58'  C,  is 
insoluble  in  water,  easily  soluble  in  alcohol  and  ether,  and 
volatilises  with  steam. 

Hydro.ryethyl-o-amidophenol  boils  at  290' — 310'  C. 

Hydio.vyethyl-o-ttnisidine. — Boiling  point  295'  C.  With 
difliculty  soluble  in  water,  with  ease  in  ordinary  solvents,  is 
a  strong  reducing  agent. 

Phenomorpholine  boils  at  268'  C. 

Hydro.ryelhylmefhyl-o-anisidine  boils  at  290°  C. 

Methylphenomorpholine  boils  at  261°  C,  is  volatile  with 
steam,  and  is  coloured  intensely  red  by  ferric  chloride  and 
nitrous  acid. — A.  L. 


Hydrastine.     M.  Freund  and  S.  Lachmann.     Bcr.  22, 
2322—2328. 

In  a  former  paper  (this  Journal,  1889,  637)  one  of  the 
authors  ascribed  to  hydrastininic  acid  the  formula  CiiHuNOj. 
Further  experiments"  with  a  purified  sample  of  acid  show 
that  the  formula  should  be  altered  to  C,,HgNOB.  On 
oxidation  with  nitric  or  chromic  acid,  hydrastininic  acid  is 
converted  into  a  substance  having  the  formula  CmHyNO^. 
It  crystallises  from  glacial  acetic  acid  in  large  white  needles 
melting  at  233'  C.  It  is  soluble  in  warm  strong  caustic 
potash  solution,  from  which  it  is  reprecipitated  by  acids. 
When  boiled  with  potash  it  is  first  converted  into  a  body 
of  the  formula  C,„H„NO,.„  and  then  iuto  an  acid  containing 
no  nitrogen  and  having  the  composition  C^gH^Oi;,  methyl- 
amine being  given  off.  The  authors  propose  to  name  the 
latter  body  hydrastic  acid.  It  crystallises  in  colourless 
needles,  melting  at  175'  C.  It  is  dibasic,  and  easily  forms 
an  anhydride  on  heating.  Strong  nitric  acid  converts  it 
into  a  nitro-derivative,  melting  at  101°,  and  having  the 
formula  C;H.,N„Of,. 

This  body  is  identical  with  the  methylene-ether  of  di- 
nitrocatechol,  which  Hesse  and  Jobst  (Ann.  Chem.  Pharm. 
199  75)  prepared  by  the  action  of  nitric  acid  on  piperonylic 
acid!  Piperonylic  acid  differs  from  hydrastic  acid  by 
having  one  CO.,  group  less.  Hydrastic  acid  may,  therefore, 
be  considered  to  be  derived  from  piperonylic  acid  by  the 
substitution  of  a  COOH  group  for  a  hydrogen  atom.  The 
two  COOH  groups  of  hydrastic  acid  are  probably  adjacent, 


since  the  acid  so  readily  forms  an  anhj'dride.  The  following 
two  cpnstitutioual  formula;  are  therefore  possible  for  hydrastic 
acid:—  (COOH), :  (CeHo)  :  Oj  :  CHn 

[O  ;  O  :  COOH  :  COOH  =  1  :  2  :  3  :  4  ;  or  =  1  :  2  ;  4  :  5.] 

The  nature  of  hydrastic  acid  being  known  it  is  easy  to  arrive 
at  that  of  the  other  derivatives  of  hydrastine.  The  substance 
CmH^NOj  from  which  hydrastic  acid  is  derived  is  the 
methylimide  of  hydrastic  acid — 

CH2:0.,:CcH2:(GO)2:NCH3; 

whilst  the  intermediate  body  is  the  acid  methylamine  salt  of 
hydrastic  acid,  CH„ :  O, :  CfiH, :  (COOH)COOH,  NHs.CHa. 

For  hydrastininic  acid  three  formula;  arc  possible,  but  the 
authors  give  preference  to  the  following  formula : — 

CHj :  O2 :  CsHj :  (CO .  COOH)CO .  NHCH3. 

O-xyhydrastinine  has  the  formula— 


/O.  /CO.NCH3 

CHj<       >CeH2<  I 

^'^  ^CHo.CHo 


^\ 


O' 


Oxyhydrastinine  is  the  first  oxidation  product  of  hydras- 
tinine  and  differs  from  it  in  having  two  atoms  of  hydrogen 
less.  Hydrastinine  behaves  like  an  aldehyde,  and  in  another 
paper  it  is  shown  to  be  a  secondary  base. 

Under  these  circumstances   only  one    formula   can  be 
ascribed  to  it,  viz.  :— 

CHj :  Oj :  CoH., :  (COH)CH2.CH2.NHCH3. 

Hydrastinine  may  therefore  be  looked  upon  as  piperonal,  in 
which  one  of  the  hj'drogens,  occupying  the  ortho  position 
towards  the  aldehyde  group,  has  been  replaced  by  the  group 


Hydrastine.     M.  Freund.     Ber.  22,  2329—2339. 

As  the  result  of  his  experiments  with  cotaruine,  Roser 
ascribed  to  it  the  formula — 

C8He03(COH)CH2 .  CHo .  NHCH3, 

which  is  analogous  to  that  of  hydrastinine  determined  by 
the  author  and  S.  Lachmann  (see  previous  abstract)  by 
means  of  quite  a  different  line  of  research.  In  the  present 
papei  the  author  describes  the  results  of  his  experiments 
with  hydrastinine,  conducted  in  a  similar  manner  to  those 
of  Eoser  with  cotarnine.  Hydrastinine,  when  heated  with 
an  excess  of  methyl  iodide,  yields  hydrastinine  hydriodide, 
and  another  substance  crystallising  in  pale  yellow  needles  of 
the  following  composition,  C'ljHijNOjI.  The  crystals  melt 
at  267°  C.  This  body  is  evidently  formed  from  hydrastinine 
by  the  substitution  of  a  methyl  group  for  a  hydrogen  atom, 
and  the  further  addition  of  a  molecule  of  methyl  iodide. 
H\'drastinine  thus  appears  to  be  a  secondary  base.  The 
formation  of  hydrastinic  acid  and  the  reactions  of  the  latter 
(sec  previous  paper)  couclusivelj'  prove  the  NH  group  to  be 
combined  with  methyl.  The  presence  of  an  aldehyde  group 
in  hydrastinine  is  shown  by  its  behaviour  with  hydroxylamine 
(this  Journal,  1889,  412),  and  by  other  considerations  (this 
Journal,  1887,  381,  449,  and  641).  The  constitution  of  the 
substance  CijHisNOjI  is  therefore  the  following ; — 

(C3HA):(COH)N(CH3)3l. 

If  the  group  (CjoHcjOj)  be  called  hydrastyl,  then  the 
above  compound  would  be  trimethylhydrastylammonium 
iodide.  It  yields  on  treatment  with  hydroxylamine  hydro- 
chloride, an  oxime  crystallising  in  pale  yellow  needles,  which 
are  decomposed  at  250°  C.     Its  composition  is— 

/  CH :  K(OH) 

\N(CH3)3l 

It  is  readily  soluble  in  alkaline  solutions,  from  which  it  is 
reprecipitated  by  acids.  When  warmed  in  aqueous  alkaline 
solution,  trimethylhydrastj'lammonium  iodide  is  easily 
decomposed,  methjdamine  being  given  off.  Oily  drops 
separate  at  the  same  time,  which  solidify  on  cooling.  This 
new  body  crystallises  from  alcohol  in  yellowish  rhombic 
plates,  melting  at  78° — 79°  C.  It  is  hisolublein  cold,  slightly 
soluble  in  hot  water,  and  readily  soluble  in  alcohol,  ether, 
and  chloroform.     When  heated  with  water  it  volatilises  with 
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the  stenm.  Its  composition  is  CmHgOj.  The  author  proposes 
to  call  it  hydrastal.  Witli  pliciiylhydniziiu'  it  pivcs  ii 
crystiilline  boiiv  mcltiiif;  nt  10;i' — 104^  Hyilriistal  oxidised 
in  nlkuline  solution  by  potassium  |*rmanjjaniite  yields 
crystals  melting  at  158'.  This  substance  is  neutral  in 
diameter.  The  author  found  the  mother-liciuor  from  the 
above  crystals  to  contain  a  snuill  quantity  of  an  acid 
melting  approximately  at  170'  ('.,  but  sufficient  for  analysis 
could  not  be  obtained,  yet  he  believes  it  to  be  identical  with 
hyilnistic  acid.  'I'he  latter  has  the  followinj;  fornnila  : 
CjHj02(COOH)2.  Tho  formula  for  hydrastinine  must 
therefore  be — 

C;irA(C'(>H)(CH;.rH,..xncna) 

which   is   identical    with    that    obtained   by  the    author   in 
conjunction   with    Lachmann,     C'otarnine    may   be    looked 
upon  as  liydraslinine  in  wliich  one  of  the  hydrogen  atoms 
of  the  benzene  nucleus  has  been  replaced  by  methoxy  I — 
CH;:0.,  ^  X;OH 

CH3O/     °     \CH..CH2.XIICir3 

Four  isomeric  methoxyl  derivatives  of  this  formula  are 
possible ;  which  one  corresponds  to  cotaruiue  has  not  been 
decided. 

The  salts  of  hydrastinine,  hke  those  of  cotarnine,  contain 
one  molecule  of  water  less  than  the  free  base.  This  can 
be  explained  by  supposing  that  a  ring  formation  takes  place, 
thus : — 


O, 


COH 
CH.  I 


J 


XHCH, 


IICl     = 


"  CHj 


II.0 


The  salts  of  hydrastinine  and  cotarnine  are  therefore 
derivatives  of  iso(iuinoline,  in  which  the  pyridine  nucleus 
has  been  reduced.  This  supposition  explains  the  behaviour 
of  hydrastinine  with  reducing  and  oxidising  agents  as  well 
as  with  caustic  alkalis.  The'  decomposition  products  of 
hydrastine,  narcotinc,  and  papaverine,  are  all  very  closely 
related  to  isoquinoline,  and  therefore  these  substances  them- 
selves bear  a  close  relationship  to  that  body.  It  seems, 
therefore,  that  this  body  probably  plays  an  important  part 
as  the  root-substance  of  nitrogenous  organic  compounds 
found  in  the  vegetable  kingdom.  Hydrastine  and  narcotine 
arc  formed  from  opianic  acid,  and  hydrastinine  and  cotarnine 
respectively.  The  three  last  bodies  all  contain  an  aldehvde 
group ;  whilst  in  the  alkaloids  themselves  an  aldehyde 
group  cannot  be  directly  detected.  This  may  be  explained 
by  assuming  the  existence  of  a  group,  — CrErC  — ,in  the 
alkaloids.  The  formula  of  hydrastine  would  then  be — 

.0  =  0-  CoHj(COOH)(OCH3).. 
CH„0.,:CcH„< 

'   '  '^CHj.CHo.NHCHj 

When  hydrastinine  dissolved  in  methyl  alcohol  is  treated 
with  methyl  iodide,  a  crystalline  body  is  formed,  melting  at 
230° — 2.'!2''.  It  is  isomeric  with  the  trimetliylhydrastyl- 
ammonium  iodide  which  melts  at  267'  C  It  is  not 
decomposed  Viy  alkalis.  The  author  names  it  Injdra.stinin- 
methinmethyliodide.  Digestion  with  methyl  iodide  docs  not 
convert  it  into  the  higher  melting  variety.  Its  constitutional 
formula  has  not  yet  been  fully  <leci(led  upon ;  hut  it  is 
probably  formed  in  the  following  manner  : — 

.COH 


CH. 


,0,:QH,<^ 


CH5.CH5.XHCH, 
.CH.OC'H, 


+  CHJ  = 


.CH„0»:C6H,<        ~~~-^^  +  HI 

'\CH..CH,.X.CH, 


The  tertiary  base  thus  produced  at  once  combines  with  a 
nudecule  of  methyl  iodldi'  to  form  the  body  (',,H„N()3l, 
whilst  the  hydriodic  acid  liberated  combines  withunattacked 
hydrastinine. — U.  T.  I*. 


Investigations  on  Apiol.    G.  Ciamician  and  P.  Silbi;r. 
Her.  22,  2481—2490. 

In  a  previous  communication  the  authors  described  a  phenol 
derivative  obtained  by  the  action  of  alcoholic  potash  on 
apiolic  acid  which  they  regarded  as  the  dimetlivlether  of  a 
tetiahydroxy benzene,  C,;Ila(OH).j(OCIl3)j  (tliis  Journal, 
18H8,  :i96  and  583).  The  isolation  of  the  tetrahydroxy- 
benzcne,  the  mother  substance  of  apiol,  has  not  been  effected, 
but  there  is  no  doubt  from  these  investigations  that  the 
above  constitution  of  api<il  is  correct. 

The  name  of  "  AjiinHol"  is  suggested  for  the  mother 
substance  of  apiol,  whence  that  of  dimethylapionol  for  tho 
latter.  The  yield  of  apiol  from  apioliu  acid  according  to 
the  method  alrea<ly  deseribeil  {he  cit.)  amounts  to  2  grms. 
from  7  •  5  grins,  of  the  acid.  The  product  mehs  at  105° — 
lOfi",  and  boils  at  29H".  In  addition  to  the  reactions  pre- 
viously described  dimethylapionol  wlii'ii  treated  with  ferrous 
suljihate  remains  unchanged  at  first,  but  after  a  time  yields 
a  blue  colouration  ;  lead  acetate  (nciiti-al)  gives  a  gelatinous 
precipitate  which  turns  brown  on  standing,  and  silver  nitrate 
gives  a  tinely  crystalline  precipitate  w  hich  blackens  imme- 
diately. If  a  crystal  of  dimethylapionol  be  dissolved  on  a 
watch  glass  in  sulphuric  acid  (cone),  the  solution  first 
becomes  yellow,  then  red,  and  on  wanning,'  violet.  To 
show  the  presence  of  four  hydroxyl  groups  in  a])ioiiol  the 
authors  have  prepared  tetramethylajjionol,  and  dimethyl- 
diacetylapionol  from  dimethylapionol  by  the  usual  methods. 
The  former  melts  at  81°,  is  slightly  soluble  in  cold  water, 
readily  in  alcohol,  ether,  &c. ;  it  gives  a  yellow  colouration 
with  nitric  acid  and  a  brown  colouration  with  sulphuric  acid 
(cone.)  on  warming.  The  latter  can  be  crystallised  from 
alcohol,  and  melts  at  144° ;  it  is  less  soluble  in  water  than 
the  former,  and  turns  first  yellow,  then  brown  when  warmed 
with  strong  sulphuric  acid. 

Apiolaldehyde  (this  Journal  1888,584)  can  be  condensed 
with  benzaldehyde  with  the  formation  of  apionacrylic  acid, 
according  to  Perkin's  reaction.  The  resulting  compound, 
CsH(05.CHj.)(OCH3),(CH  :CH.CO.OH)  forms  small 
yellow  needles  which  melt  at  196';  it  is  only  slightly  soluble 
in  water  and  in  ether,  readily  soluble  in  alcohol.  The  salts 
of  the  alkalis  and  of  magnesia  are  soluble,  those  of  zinc, 
nickel,  cobalt,  iron,  copper,  silver,  lead  and  mercury  are 
insoluble.  The  barium  and  calcium  salts  dissolve  in  hot 
water. 

By  substituting  benzaldehyde  by  propionaldehyde  in  the 
above  reaction  an  apioncrotonic  acid  is  obtained,  the  exact 
constitution  of  which  has  not  yet  been  decided.  It  forma 
yellow  needles  which  melt  at  209° ;  in  water  it  is  practically 
insoluble,  but  dissolves  in  hot  .ilcohol  or  hot  ether.  Of  the 
salts,  those  of  magnesium,  calcium,  and  barium  dissolve  in 
hot  water,  those  of  silver,  zinc,  copper,  nickel,  cobalt  and 
iron  are  thrown  down  as  precipitates  from  solutions  of  the 
alkaline  salts  which  are  readily  soluble  in  water. 

When  a  solution  of  apiolic  acid  in  glacial  acetic  acid 
is  added  to  well-cooled  nitric  acid  of  sp.  gr.  1-40  a 
nitro-compound  results  which,  crystallised  from  aqueous 
alcohol,  forms  yellow  needles  melting  at  117° — 118°.  This 
body,  which  appears  to  be  a  dinitro-ajiion  (C|j(X02)2 
(OCH3)5(0„CH2))  is  insoluble  in  water,  alkalis,  and  the 
alkaline  carbonate*,  but  dissolves  in  ether,  alcohol,  and 
acetic  acid.  It  may  he  identical  with  the  nitro  compound 
obtained  by  Ginsberg  from  isapiol  (this  Journal,  1888,  399). 

— C.  A.  K. 


Vn  the  Aatural  Occurrence  of  Cinnamijlcocaine  in  Coca 
Leaves.     F.  Giessel.    Pharni.  Zeit.  34,  516. 

ClNN'AMYI.COCAlNK,  which  luis  already  been  prepared  synthe- 
tically, has  been  found  by  the  author  as  a  natural  constituent 
of  the  coca  leaves,  and  he  has  also  isolated  it.  The  properties 
of   the  natural  body  agree  with    those  of  the  syntlietically 
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prepared  cinnamylcocaine.  It  melts  at  121°,  crystallises 
well,  and  is  decomposed  by  permanganate  with  formation  of 
oil  of  bitter  almonds.  It  is  quantitatively  split  up  by 
hydrochloric  acid  into  cinnamic  acid  and  ecgouLue.— W.  M. 


On  Crystallised  Tanghinin  Extracted  from  the  Tanghinia 
Venenifera  of  Madagascar.  Arnaud.  Compt.  Rend. 
108,  1'255— 1258. 
TAMoriNjthecelebrated  judicial  poison  used  by  the  inhabitants 
of  Madagascar,  has  been  examined  bj'  the  author.  It  was 
known  that  the  toxical  principle  was  contained  in  the  almonds 
of  the  Tanghinia  venenifera,  belonging  to  the  family  of  the 
Apocynaeea}.  The  almonds  contain  about  75  per  cent,  of 
fatty  matter  which  could  not  be  got  rid  of  by  simple  pressing. 
By  treating  with  bisulphide  of  carboa,  however,  which  does 
not  taku  up  the  tanghiuin.  the  fat  was  extracted.  Subsequent 
boiling  with  strong  alcohol,  and  evaporation,  yielded  a 
crystalline  substance  of  powerful  toxic  properties.  It  has 
a  strong  action  upon  the  heart,  resembling  strophanthin  and 
ouabame  (this  Journal,  1S89,  211  ;  also  1888,  765),  having, 
however,  a  more  general  convulsive  action  than  these  bodies. 
Tanghinin  forms  colourless,  rhombic,  anhydrous  crystals, 
which  melt  at  182''  C,  and  are  very  ditficultlj'  soluble  in  water, 
but  easily  in  strong  alcohol.  It  is  levo-rotatory,  and  has  the 
following  composition  : — 

Carbon 65'79    63'70 

Hydrogen S'lO    8-22 

Oiysen 26-05    Sfi'OS 

•  100-00    10»-00 

As  it  contains  no  nitrogen,  tanghinin  is  neither  an  alkaloid 
nor  is  it  a  glucoside.  The  author  intends  to  prepare  deriva- 
tives, iu  order  to  determine  its  chemical  consitution. 

— O.  J.  S. 


Camphor  and  Borneol  of  Rosemary.  Netii  Method  of 
Separating  Camphor  and  Borneol.  A.  Haller.  Compt. 
Rend.  108,  1308—1310. 

The  camphor  obtained  from  rosemarj'  is  a  mixture  of  de.xtro- 
and  levo-rotatory  camphor  with  de.xtro-  and  levo-rotatory 
borneol,  separable  by  the  following  process,  which  is  appli- 
cable to  all  similar  mixtures  : — 

The  crude  camphor  is  deposited  on  cooling  from  that 
portion  of  the  essential  oil  of  rosemary  which  distils  over 
above  190"  C.  It  isi  pressed  between  filter  paper,  and  purified 
by  sublimation  with  lime,  then  triturated  with  J  of  its  weight 
of  succinic  acid,  and  lieated  in  a  matrass  to  1-10°  C.  for  48 
hours.  The  product  separates  into  two  layers,  which  both 
solidify  on  cooling  and,  on  treatment  with  ether,  the  camphor 
and  the  acid  succinate  of  camphol  are  dissolved  out,  leaving 
the  excess  of  succinic  acid  undissolved.  On  agitating  the 
ethereal  solution  with  one  of  sodium  carbonate,  the  acid 
succinate  of  borneol  is  dissolved  out,  leaving  the  camphor 
in  solution.  The  carbonate  of  soda  solution  is  washed  by 
shaking  with  ether,  then  acidulated,  and  again  agitated  with 
ether,  and  on  evapor.iting  this  ethereal  solution,  the  acid 
succinate  is  obtained  pure,  as  an  unctuous  mass.  On 
saponifying  this  with  boiling  sodium  hydrate,  and  purifying 
the  liberated  camphol  by  sublimation  or  cr3'stallisation  from 
petroleum  spirit,  hexagonal  plates,  resembling  those  of 
ordinary  borneol,  are  obtained,  smelling  of  camphor  and 
pepper,  and  melting  at  207 '5°  C.  This  camphol  j'ields,  on 
conversion,  a  camphor  melting  at  178-65°,  with  rotatory 
power  (o)i,  =  —  29 '60,  and  this  yields  two  monobromo- 
derivatives  melting  at  76°  and  51°,  with  rotatory  powers  of 
(o)i,  =  —  124  and  (a)o  =  0  respectively.  The  original 
camphor  freed  from  borneol  has  a  rotatory  power  of 
(«)„  =  21  "7,  unaltered  after  treatment  with  nitric  acid. 

—J.  M.  H.  M. 


On  the  Acetates  and  Benzoates  of  Active  and  liacemic 
Camphor,  and  a  Method  of  Preparing  pvre  iJcvtro- 
Botatory  Borneol  identicaluith  Borneol  of  Vryohalanops. 
M.  A.  Haller.     Compt.  Kend.  109,  29—31. 

Various  acetates  of  camphor  have  been  obtained,  but  all 
these  compounds  had  varying  rotatory  powers  and  boiling 


points,  only  the  acetate  prepared  by  de  Mongolfier,  from 
the  borneol  of  Drvobalanops  was  a  uniform  body.  This 
compound  melted" at  24°  C,  distilled  at  226°— 227°,  and 
had  a  rotatory  coefficient  of  (o)„  =  +  32°.  The  author 
continues  these  investigations  on  dextro-  and  levo-rotatory 
camphors  (o)„  =  -^  37°  33'  and  +  37°  77'.  By  heating 
borneol  with  an  excess  of  glacial  acetic  acid  to  200°,  or  with 
the  anhydride  at  100°,  the  ether  was  obtained,  distilling 
between  210° — 226°  C.  On  cooling,  almost  the  whole  of 
the  mass  crystallised,  leaving  a  small  quantity,  very  likely 
some  of  the  inactive  compound.  The  crj'sfals  boil  at 
225° — 226°  C.  By  mixing  equal  parts  of  the  levo-  and 
dextro-rotatory  acetates,  the  racemic  acetate  is  obtained, 
which  does  not  even  crystallise  at  —  17°.  The  dextro-  as 
well  as  the  levo-rotatorj-  acetates  have  a  rotatory  power  of 
+  and  —  44 '5.  Camphor,  on  reduction,  yields  a  mixture  of 
the  two  isomeric  borneols.  From  the  above-mentioned  acetyl 
compounds  the  acetats  of  the  dextro-borneol  (o)„  =  -i-  44°  58' 
was  prepared,  and  this,  on  saponification,  yielded  the  free 
borneol  a  („)  =  +  37°  63'.  The  author  also  prepared  the 
benzoyl  compounds  by  treating  borneol  with  benzoyl- 
chloride,  a  colourless  oil  being  obtained,  wfiich  crystallised 
after  standing  some  time  during  the  winter  months.  Both 
the  dextro- and  levo-compouuds  melt  at  25"5°C.  and  have  a 
rotatory  power  of  a  d,)  =  +  and  —  44°.  The  racemic  melts 
at  20°  C— O.  J.  S. 


On  Recent  Improvements  in  the  Manvfacture  of  Chloroform. 

S.  P.  Sadtler.     The  Pharmaceutical  Era,  1889,  376—378. 

The  old  process  of  manufacture  of  chloroform  by  the  action 
of  bleaching  powder  upon  alcohol  has  given  way  to  what  is 
now  termed  the  "  acetone  "  process.  This  method  is  based 
upon  Liebig's  discovery  of  1832,  but  was  not  carried  out 
practically  on  account  of  the  difficulty  of  preparing  pure 
acetone  cheaply',  and  also  because  it  was  considei-ed  that 
only  33  per  cent,  of  the  acetone  could  be  converted  into 
chloroform.  Now  that  acetone  is  made  on  a  large  scale, 
and  of  extreme  purity,  and  it  has  been  shown  that  it  is  the 
richest  chloroform-yielding  substance  known  (206  per  cent, 
by  theory  and  200  per  cent,  in  practice,  at  times),  the  case 
assumes  a  different  aspect. 

The  raw  material  is  the  "  gray  acetate  of  lime  "  which  is 
freed  both  from  moisture  and  tarry  matter  by  careful 
roasting  before  submitting  it  to  distillation.  The  roasting 
forming  the  subject  of  U..S.  Pat.  by  G.  Rumpf,  is  carried 
out  iu  a  series  of  three  slightly-inclined  cylindrical  retorts 
(Fig.  1)  in  which  the  material  is  continually  pushed  forward 
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by  revolvinp  blades.     The  nvctatc  of  lime  is  dropped  in  at  n 

and  li'uvis  the  furiiuoe  at  </.  At  c  uiul  f  are  ouiim'xioiis 
with  thu  flue  tliroiij;h  whicli  the  moisture  and  tarry  matter 
can  pass  out.  A  second  patent  ivfers  to  the  method  of 
distilling  the  roasted  pray  acetate.  Here,  to  secure  a 
maximum  yield  of  acetone,  the  points  to  he  attaineil  are 
unifonuily  of  temperature  throuj;hout  the  whole  nuiss  and 
slow  licatinj;  to  not  over  300   C. 

Fig.  2. 


By  moans  of  stirrinp  the  mass  with  an  a;;ltator  and 
admitting  free  steam  in  case  of  any  nndesiraltie  rise  of 
tcIuiK'niture,  a  uniformity  of  temperature  may  be  secured. 
FijT.  2  shows  form  of  a  retort  in  which  tliis  is  effected.  It 
will  be  seen  tuechauical  aj:ritation  is  provided  for  by  the 
paddles  which  rotate  round  the  vertical  axis.  Steam  is 
admitted  by  one  of  the  openings  above,  while  tlie  products 
of  distillation  pass  off  by  another  outlet  in  the  top  of  the 
still.  The  acetone  thus  obtained  is  redistilled  and  rectified 
till  it  shows  99'  or  100'  by  alcoholometer. 

A  third  patent  of  G.  Kumpf  relates  to  the  process  and  form 
of  apparatus  for  most  successfully  carrying  out  the  chloform 
manufacture.  In  order  to  obtain  the  full  yiehl  of  chloroform 
it  is  necessary  to  take  a  much  larger  proportion  of  chloride 
of  lime  than  given  in  Watts'  Dictionary  of  Chemistry,  I., 
page  918,  100  lb.  of  bleaching  powder  (:i5  per  cent.)  being 
the  necessary  quantity  for  58  lb.  of  acetone.  Thi^  yield  will 
be  from  150 — 180  per  cent,  of  the  weight  of  the  acetone 
employed  instead  of  about  33  per  cent.  The  construction 
of  .still  and  connexions  are  shown  in  Fig.  3.  The  still 
having  been  charge<l  with  water  and  the  bleaching  powder 
utroduced,  the  manhole  c  is  closed  with  cement. 

Fig.  3. 


The  Agitation  having  been  started,  the  acetone  previously 
diluted  is  pumped  in  at  i.  The  chloroform  which  is  thus 
produced  distils  sp<uitaueously  from  the  delivery  tube  </, 
passes  through  the  condenser c,  and  is  collected  underwater 
at  f.  Wlu'ii  the  dell\i-ry  <tf  ebliu'oform  begins  to  slacken, 
steam  is  injected  which  beats  up  the  mixture  and  drives 
over  the  renuiinder  of  tlie  chlorofonn.  The  contents  of  the 
still,  which  consist  of  very  dilute  calcium  acetate  mixed  with 
calcium  hydrate  and  calcium  chloride  are  discharged 
through  K. 

The  reaction  for  this  production  of  chloroform  seems 
to  he — 

2  CjHsO  +  6  CaOt;!.^  =  2  CCl,!!  +  CaCCjHaOj),, 
+  2  C"a(OH)o  +   3  C'aCU. 

Theory  would  reipiire  a  yield  of  20G  parts  of  chloroform — 
in  practice  180  parts  arc  usually  obtained — although  200 
parts  havt'  actually  been  the  result  at  tiuu's. 

The  chloroform  thus  obtained  is  quite  free  from  the 
chlorinated  side  produi'ts  which  often  accomjiany  the 
chloroform  mailc  from  alcohol.  It  is  nevertheless  purified 
by  treatment  with  sulphuric  aci<l  and  careful  washing,  and 
is  then  brought  exactly  to  the  I'.S.  Pharmacopoeia  standard. 

— U.  J.  S. 


PATENT. 

A  Portahle  lieceii-er  to  ritain  Volatile  Liquids  while 
nllotfiiiy  of  tlw  Escape  of  their  Vapours.  W.  H.  Ucach, 
ISridgnorth.     Eng.  Pat.  18,757,  December  22,  1888.     6d. 

This  invention  consists  of  a  metal  cylinder  having  tubes 
projecting  axially  within  it  and  terminating  a  short  distance 
from  each  other.  The  cylinder  is  charged  with  liquid  less 
than  half  its  capacity,  and  can  thus  be  held  in  any  position 
without  permitting  the  fluid  to  escape.  Suitable  means 
are  provided  at  each  cml  for  attaching  apparatus  when 
administering  a  local  an;esthetic.  When  not  in  use  the 
oritices  at  cither  end  are  closed  by  screw  plugs.  The 
drawing  shows  the  instrument  as  adapted  to  a  "  Paipiclin 
thermo-cauter."  A  moditication  of  the  apparatus  for  the 
purpose  of  general  ana.-stliesia  is  also  shown.  There  are 
four  claims. — E.  S. 


XXII.-EXPLOSIVES,  MATCHES,  Etc. 


PATENTS. 

Improvements  in  and  relating  to  Blasting  Cartridges. 
J.  C.  Butterfield  and  T.  C.  Batchelor,  London.  Eng.  Pat. 
15,160,  October  22,  1888.     8rf. 

Thk  object  of  this  invention  is  to  make  a  tight  or  water- 
proof cartridge.  The  cartridge  case  is  made  preferably  of 
metal,  and  is  provided  at  one  end  with  a  stutling-bo.x  through 
which  the  fuse  passes. — C.  N.  H. 


Improvements  in  Ejrplosioe  Compounds.  5.  Sayers, 
Stevenston.  Eng.  Put.  17,212,  November  27,  1888.  id. 
The  object  of  this  invention  is  to  form  explosive  compound.s 
which  are  inert  under  ordinary  conditions.  In  carrying  out 
this  invention,  nitrobenzene,  dinitrobenzene  or  other  nitro- 
derivatives  of  hydrocarbons  are  mixed  with  suitable 
j)roportions  of  nitrates  and  gelatinised  by  means  of  from 
2  per  cent,  to  10  per  cent,  gun-cotton. — C.  N.  H. 


An  Improvement  connected  with  E.rplosive  Shells.  W. 
S.  Simpson,  Loudon.  Eng.  Pat.  17,772,  December  5, 
1888.     6d. 

This  invention  relates  to  the  employment  of  highly  com- 
pressed gases  or  fluids  within  the  chamber  of  a  shell 
already  charged  with  powder,  "  their  combined  action 
when  ignited  producing  great  internal  pressure  and  the 
development  of  high  explosive  properties." — C.  N.  H. 
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Improvements  in  Explosives.     G.  Trench,  Faversham. 
Eng.  Pat.  18,241,  December  13,  1888.     id. 

The  object  of  this  invention  is  to  overcome  the  non- 
explosive  character  of  "  Koburite  "  and  similar  explosives 
■when  compressed. 

In  carrying  out  this  invention  nitro-cellulose  is  added  to 
above  class  of  explosives,  the  mixture  detonating  readily 
even  when  strongly  compressed. — C.  N.  H. 


Improvements  relatiny  to  the  Manufacture  of  Explosives, 
and  to  Apparatus  therefor.  H.  S.  Maxim,  Westminster. 
Eng.  Pat.  18,663,  December  20,  1888.     Sd. 

This  invention  relates  to  apparatus  for  the  recovery  of  the 
solvents  used  in  the  production  of  explosive  material  by  the 
treatment  of  gim-cotton  with  acetone,  ether,  &c.  Drawings 
accompany  the  specification. — C.  N.  H. 


Improvemetits  in  the  Manufacture  of  Explosive  Compounds. 
\Y.  E.  Liardet,  Balmain,  New  t^outh  AVales.  Eng.  Pat. 
12,427,  August  6,  1889.     4d. 

This  invention  relates  to  a  process  for  the  manufacture  of 
an  explosive  compound  in  which  the  elements  of  danger 
usually  attending  such  manufacture  are  avoided,  the 
explosive  compound  thus  produced  being  absolutely  safe  in 
the  hands  of  inexperienced  persons.  In  carrying  out  this 
invention,  picric  acid  is  dissolved  in  half  its  weight  of  boiling 
glycerin,  to  this  is  added  a  certain  proportion  of  groimd 
cedar  or  other  suitable  wood  and  nitrate  of  potash. — C.  X.  H. 


A  New  or  Improved  Manufacture  of  Matches  of  the  Vesta 
tijpe.  J.  G.  Gomez,  Navarre,  and  P.  Franco,  Saragossa, 
Spain.     Eng.  Pat.  14,362,  September  11,  1889.     Ad. 

This  invention  relates  to  the  substitution  of  specially  treated 
cardboard  for  paratSued  cotton  as  a  base  for  vesta  matches. 
In  carrying  out  the  invention  the  cardboard  is  cut  into 
convenient  strips  and  immersed  in  a  melted  mixture  of 
4  kilos,  of  "  colophane,"  1  kilo,  stearin,  to  which  is  added 
200  grms.  of  zinc  white,  until  impregnated. — C.  X.  H. 


XXIII.-ANALYTICAL  CHEMISTEY. 

Self-Regulating  Apparatus  for    Generating    Gases  from 

Liquids.  J.  Thiele.  Annalen,  253,  242—246. 
For  the  generation  of  gases  by  the  reaction  of  two  hquids 
on  one  another,  the  author  employs  the  following  apparatus, 
which  in  its  simplest  form  consists  of  a  three-necked  Woulfi's 
bottle,  on  the  bottom  of  which  Ues  a  layer  of  mercury 
about  1  cm.  deep. 

One  neck  holds  a  funnel  tube,  the  funnel  bulb  being  large 
enough  to  contain  a  sufficient  supply  of  one  of  the  lic|uids, 
the  other  end  of  the  tube  is  drawn  out  to  a  point  which  just 
dips  below  the  mercury.  The  second  neck  holds  a  gas 
delivery  tube  pro\  ided  with  a  stop-cock,  and  the  third  neck 
has  a  safety  tube,  closed  with  mercurv. 

If  hydrochloric  acid  gas  be  wanted,  the  bottle  is  half 
filled  with  concentrated  hydrochloric  acid  and  concentrated 
sulphuric  acid  is  placed  in  the  funnej.  On  opening  the 
cock  of  the  gas  delivery  tube,  the  sulphuric  acid  rises 
through  the  mercury  in  a  tine  stream,  and  occasions  a 
uniform  evolution  of  gas,  which  can  be  easily  regulated  by 
the  cock.  When  the  cock  is  shut,  mercury  is  forced  into 
the  funnel  tube,  the  liquids  are  thus  separated,  and  iu  a 
short  time  the  evolution  of  gas  ceases. 

To  produce  sidphurous  acid  the  bottle  is  filled  with  a 
concentrated  solution  of  bisulphite  of  soda,  and  concentrated 
sulphuric   acid   is   added   by   the   funnel   as  before.     This 


apparatus  has  the  two  disadvantages  that  it  requires  a 
considerable  quantity  of  mercury,  and  also  cannot  be  used 
when  the  reacting  liquids  attack  mercury. 


These,  however,  are  overcome  when  the  mercury  is 
contained  in  the  funnel  tube,  as  shown  in  the  wood-cuts. 
The  small  bulb  a  should  hold  from  6 — 8  cc.  The  solution  in 
the  bottle  being  saturated  with  gas,  the  apparatus  should  not 
be  left  exposed  to  the  sun's  rays,  or  other  source  of  heat, 
after  hanng  been  used. 

Nitric  oxide  may  be  readily  prepared  in  the  above 
apparatus  by  filling  the  bottle  with  a  hydrochloric  acid 
solution  of  chloride  or  sulphate  of  iron,  and  the  bulb  tube 
with  a  concentrated  sodium  nitrite  solution — 

FeCL,  +  NaNOj  +  2  HCl  =  FeCl3  +  Nad  +  H„0  +  NO. 

If  perfectly  pure  nitric  oxide  be  desired,  as  the  nitrite 
frequently  contains  carbonate,  the  carbonic  acid  may  be 
removed  by  previously  treating  the  nitrite  solution  with 
calcium  chloride. — W.  il. 


Determination  of  Nitrates  in  Potable  Waters.     S.  Eideal. 
Chem.  News,  60,  261. 

The  author  has  compared  the  "  phenol  sulphuric  acid " 
method  with  that  recently  described  by  S.  C.  Hooker  (this 
Journal,  1889,  569)  based  on  the  green  colour  produced  when 
nitric  acid  is  added  to  carbazol. 

The  solutions  required  are  (a)  standard  potassium  nitrate 
solution  containing  O'721o  grm.  of  the  pure  crystallised  salt 
in  a  litre  of  water;  1  cc.  =  O'OOOl  grm.  of  nitrogen;  (6) 
phenol  sulphuric  acid  solution  prepared  by  dissolving  15 
grms.  of  phenol  in  92  *  5  cc.  of  pure  sulphiu'ic  acid  diluted 
with  7 '5  cc.  of  water. 

Pure  strong  redistilled  sulphuric  acid  and  dilute  ammonia 
solution  are  also  required. 

The  process  adopted  was  as  follows : — A  known  volume 
of  the  water  is  evaporated  to  dryness.  To  the  dry  residue 
1  cc.  of  the  phenol  sulphuric  acid  is  added,  and  then  1  cc.  of 
pure  water  and  three  drops  of  strong  sulphuric  acid,  and  the 
mixture  is  gently  warmed.  The  contents  of  the  dish  are  then 
diluted  to  about  25  cc.  and  ammonia  added  in  slight  excess. 
The  solution  is  poured  into  a  narrow  Nessler  tube  (14  in.  by 
1  in.),  the  dish  washed,  and  the  washings  added  to  the  liquid 
in  the  tube,  and  the  whole  diluted  to  the  100  cc.  mark.  The 
colour  of  the  solution  is  roughly  judged,  and  is  then  imitated 
by  repeating  the  operation  with  the  standard  potassium 
nitrate  solution. 

In  the  carbazol  method  the  standard  potassium  nitrate 
solution  and  pure  sulphuric  acid  are  also  required  as  well 
as  the  following  special  reagents  ; — 

(a).  Silver  sulphate  solution  containing  4  "3945  grms. 
per  litre  or  one  in  which  I  cc.  will  precipitate  1  part  of 
chlorine  per  100,000  from  100  cc.  of  water. 
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(4).  Aluminium  sulphate  solution  free  from  chlorides 
aud  iron,  j  •rnns.  por  litre. 

(c).  C'luliuzol  si)Uition. — 0*6  prm.  cnrhazol  is  dissolved  iu 
100  ce.  of  );Iaeiiil  neetic  acid.  l''or  use,  1  cc.  of  this  solution 
is  mixed  with  li  ce.  of  pure  redistilled  sulphuric  aeid. 

(i/).  A  series  of  solutions  containing;  0'0;!,0'0."i,  0-07,  Sec, 
parts  of  nitroiren  per  100,000  from  the  standard  nitrate 
solution  by  dilutin;;  with  water.  The  process  is  as  follows  : — 
To  100  ec.  of  the  water,  the  amount  in  which  of  chlorides 
has  tirst  been  ascertained,  sutlicient  of  the  sih\'r  sulphate 
solution  is  added  to  precipitate  all  tile  chlorides.  Tci  this 
solution,  '^  cc.  of  the  ahiniiniuni  sulphate  solution  is  added, 
and  the  whole  made  up  to  a  convenient  bulk,  1 10  cc.  in  the 
case  of  waters  oontaiuin;;  1  to  6  parts  of  chlorine  per 
100,000.  The  solution  is  then  filtered,  and  2  cc.  of  this 
liltrute  are  then  taken  for  the  nitrate  estinuition.  To  the 
2  cc.  of  the  tiltered  water  contained  in  a  test-tube,  4  cc. 
coucentrated  sulphuric  aciil  are  aildeil,  and  the  mixture  well 
cooled.  1  ec.  of  the  carba/ol  solution  in  sulphuric  acid 
is  then  a<ldeil,  and  a  brijrht  frreen  colour  appears  in  a  few 
moments  if  nitnites  are  i)resent.  The  amount  of  nitrate  is 
roughly  piuged  friun  the  colour  produced,  and  2  cc.  of  the 
slamlard  nitrate  solution,  considered  to  be  equal  to  it,  is 
placed  in  a  secoiul  test-tube,  and  the  operation  repeated  with 
it  and  a  fresh  2  cc.  of  the  water  under  examination  at  the 
same  time.  If  the  tints  are  not  similar  a  fresh  comparison 
must  be  nuule,  and  in  every  case  it  is  necessary  to  repeat 
the  operatiini  with  a  fresh  quantity  of  the  water,  so  that  the 
colours  nuiy  he  developed  as  nearly  as  possible  simultaneously. 
The  two  processes  give  very  concordant  results. 


The  Application  of  Duuhle  Sails  of  Pyrophnsphorif  Arid 
to  the  Electrolytic  Determination  and  Separation  of 
Metals.     A.  Urand.     Zeits.  Anal.  C'hem.  28,  581— G05. 

Alkaline  phosphates  added  to  a  neutral  aqueous  solution 
of  a  metallic  salt  yield  iu  most  cases  a  precipitate  insoluble 
in  excess  of  the  precipitant,  whilst  pyrophosphate  of 
sodium  or  of  ammonium  forms  a  precipitate  more  or  less 
soluble  in  excess,  a  double  pyrophosphate  resulting.  Acid 
sodium  pyrophosphate  behaves  similarly  and  some  freshly 
precipitated  phosphates  are  dissolved  by  the  alkaline 
pyrophosphates.  'I'he  alkaline  pyrophosphates  and  also 
the  double  salts  have  an  alkaline  reaction,  and  when 
these  double  pyrophosphates  are  electrolysed  the  hiavy 
metal  separates  out  and  free  pjTophosphoric  acid  is  formeil, 
the  solution  becoming  acid ;  the  alkaline  pyrophosphate 
does  not  a[>i)ear  to  undergo  any  change.  Some  metals 
can  be  C(iually  readily  separated  by  electrolysis  from 
neutral  or  acid  solutions  of  the  double  salts,  with  others 
the  acidity  of  the  solution  resulting  from  the  electrolysis 
prevents  the  proper  deposition  of  the  metal,  but  iu  almost 
all  of  these  instances  ammonia  or  ammonium  carboiuite 
(sesquicarbonate)  can  be  added  to  the  solution  of  the 
double  salt  without  causing  a  precipitate  to  fall  and  thus 
the  electrolysis  can  be  effected  in  an  alkaline  solution. 
Sodium  hydrate  produces  a  precipitate  in  most  cases. 
Since  the  solution  can  be  kept  alkaline  during  the 
electrolysis,  chlorides,  nitrates,  and  sulphatl-s  arc  equally 
appUcable  for  the  determinations.  If  the  alkaline  jjvro- 
phosphate  be  added  to  the  metallic  salt  iu  quantity  only 
sufficient  to  form  the  double  pyrophosphate,  but  not  to 
redissolve  it,  the  precipitate  can  be  dissolved  in  ammonia 
or  in  ammonium  sesc(uicarbonate  iu  all  those  cases  in  which 
these  reagents  can  be  added  to  a  solution  of  the  double 
salt  in  excess  of  alkaline  pyrophos])hate  without  jiroducing  a 
precipitate.  The  soluble  doul.le  salts  are  not  precipitated  by 
the  addition  of  ammonium  oxalate.  Dilute  acids  precipitate 
what  appear  to  bo  acid  pyrophosphates  from  solutions  of 
these  double  salts  ;  these  precipitates  dissolve  in  an  excess 
of  dilute  mineral  acid.  Some  of  the  solutions  of  the  double 
pyrophosphates  arc  precipitated  on  warming ;  for  this  reason 
it  is  preferable  to  have  the  solutions  of  the  sodium  pyro- 
phosphate and  of  the  ammonium  carbonate  ready  made 
up.  The  .solubility  of  sodium  pyrophosphate  is  about  1:10 
at  18';  ammonium  pyrophosphate  is  more  soluble  (1:1, 
about),  but  there  does  not  appear  to  be  any  advantage 
in  using  it  and  it  is  far  more  expensive.  The  above  facts 
are  taken  advantage  of  for  the  quantitative  detennination  ] 


of  metals  by  electrolysis  of  solutions  of  their  double  pyro- 
phosphates. The  following  is  an  abstract  of  these  methods 
as  applied  to  the  various  metals.  In  all  cases  satisfactory 
analytical  results  are  given.  The  only  previous  work  on 
the  eleclrolvsis  of  these  salts  is  by  T.  Moore  (vide  C'hem. 
News,  53,  209). 

Airkel. — Tlic  double  salt  forms  a  white-green  precipitate 
which  dissolves  in  an  excess  of  the  alk;iline  pyrophosphate 
to  form  a  yellow-green  solution  ;  this  solutiiui  turns  green 
on  the  addition  of  ammonium  carbonate,  and  blue  on  the 
addition  of  ammonia.  The  .solution  of  the  double  pyro- 
phosphate or  that  containing  ammonium  carbonate  is  the 
best  for  the  electrolysis.  A  current  varying  from  2 — 20  cc. 
of  electrolytic  gas  per  minute  can  be  used.  A  current  of 
2— ;i  ec.  i)recipitates  0-2— OSgrm.  of  nickel  in  21  hours. 
Heating  hastens  the  separation.  The  nickel  is  deposited 
on  the  cathoile  as  a  grey-white  film,  but  nuist  be  washed 
without  breaking  the  current.  The  washing  is  conducted 
as  usual ;  the  complete  precipitation  of  the  nickel  is  tested 
for  by  ammonium  sulphide. 

Cobalt. — The   double  salt   is   pale  red,  the   solution   in 

excess  of  the  precipitant  ^^olet ;  the  colour  is  not  changed 
by  the  addition  of  ammonia — ammonium  carbonate  turns  it 
first  brown  and  then  violet.  The  electrolysis  is  effected  as 
in  the  case  of  nickel ;  a  current  of  10 — 15  cc.  is  required 
towards  the  completion  of  the  separation. 

Iron. — lioth  ferric  and  ferrous  salts  behave  normally ;  the 
precipitated  double  phosphates  are  white.  The  addition  of 
annuonium  carbonate  (amnu)nia  causes  the  separation  of 
hydr:ile  at  the  anode)  is  necessary.  A  current  of  20 — 30  cc. 
is  sufficient  in  most  cases,  but  an  increase  is  desirable 
towards  the  end  of  the  precipitation  to  get  the  last  traces 
down  ;  the  metal  is  iron-grey  iu  colour  and  must  be  washed 
without  breaking  the  current. 

Manganese  is  separated  as  hydrated  peroxide  at  the 
anode,  and  the  separation  is  complete  if  the  precipitated 
double  phosphate  is  dissolved  in  .ammonia  and  electroly.sed 
with  a  current  of  0-1  cc.  for  solutions  containing  less  than 
0-02  grni.  of  Mn  per  100  cc.  of  solution  and  with  a  current 
ofO'Olec.  for  solutions  containing  up  to  five  times  that 
amount.  Even  towards  the  end  of  the  reaction  the  current 
must  not  exceed  0'4  cc.  of  electrolytic  gas  per  minute. 

Zinc. — The  solution  of  the  double  pyrophosphate,  to 
which  ammonium  carbonate  is  added,  is  electrolysed  with  a 
current  of  5 — 10  cc,  which  should  be  increased  to  15 — 20  cc. 
towards  the  end  of  the  determination.  The  precipitate 
sticks  well  to  the  dish  and  can  be  removed  by  cold  aqua 
regia  without  injury  to  the  dish.  An  anode  of  platinum 
wire  is  preferable  to  one  of  platiuum  foil. 

Cadmium. — A  solution  of  the  double  pyrophosphate  in  a 
good  excess  of  ammonia  is  electrolysed  first  for  a  few 
seconds  with  a  current  of  2 — 3  cc.  in  order  to  overcome  the 
polarisation  and  then  with  a  current  of  0-3  to  1  cc.  which 
should  be  increased  to  5  cc.  towards  the  close  of  the 
determination.  The  precipitated  metal  is  silver-white  and 
adheres  well  to  the  dish. 

Copper. — The  simple  solution  of  the  double  pyrophosphate 
in  excess  of  the  alkiiline  pyrophosphate  gives  the  best  results 
with  a  current  of  0'  1  cc.  which  can  be  increased  to  1  cc. 
towards  the  end  ot  the  detennination.  If  the  solution  be 
acidified  with  nitric  or  with  sulphuric  acid  the  deposition 
can  be  effected  in  the  usual  way,  since  the  presence  of  the 
free  pyrophosphoric  acid  does  not  interfere  at  all. 

Sileer. — The  double  pyrophosphate  of  silier  and  sodium 
is  treated  with  nitric  acid  or  with  potassium  cyanide  and 
electrolysed  with  a  current  of  O'Ol  to  0'20cc.  (this  Jourmd, 
1889,  257). 

Mercury, —  Mercurous  salts  must  be  first  oxidised  with 
nitric  acid.  The  mercuric  salt  is  converted  into  the  double 
pyrophosphate,  treated  with  ammonia  and  electrolysed  with 
a  current  of  2  cc.  which  will  precipitate  0'  1  grni.  of  metal  in 
5 — 0  hours.  The  precipitated  metal  is  washed  as  usual  and 
then  dried  in  an  exsiccator  over  sulphuric  acid  for  a  short 
time. 
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Tin. — A  very  stron<j  current  is  needed  to  separate  tin 
from  a  solution  of  the  double  stannic  pyrophosphate,  but  the 
separation  is  not  quantitati%-e.  With  stannous  salts  a  portion 
of  the  salt  separates  at  the  anode  in  the  stannic  form  -n-hich 
cannot  he  completely  reduced  to  metal. 

Chromium  is  oxidised  to  chromic  acid.  If  the  solution 
contain  cobalt,  nickel,  or  iron,  the  presence  of  the  chromic 
acid  interferes  with  their  precipitation. 

Lead. — The  double  p^TOphosphate  is  soluble  in  excess 
and  can  be  treated  with  ammonium  carbonate  without  a 
precipitate  separating.  On  electrolysing  the  solution  the 
lead  is  partially  separated  at  the  cathode  as  metal  and  partly 
at  the  anode  as  peroxide.  Ammonia  precipitates  the  double 
pyrophosphate. 

Thallium  behaves  like  lead. 

Bismuth. — The  dilute  slightly  acid  solution  of  the  bismuth 
salt  is  treated  with  4 — 5  times  as  much  sodium  pyrophosphate 
as  is  requu-ed  for  the  formation  of  the  double  salt  and  made 
alkahne  with  ammonium  sesquiearbonate  ;  3 — 5  gnus,  of 
ammonium  oxalate  are  then  added  to  the  solution,  and  the 
electrolysis  effected  by  a  current  of  O'l  to  I'Occ,  which 
is  gradually  increased  to  2 — 3  ec.  A  current  of  O-o  cc.  will 
precipitate"  0' 25  grm.  of  bismuth  in  12  hours  ;  when  more 
metal  is  present  a  weaker  current  must  be  used  and  48  hours 
are  necessar)'  to  precipitate  0-75  grm.  of  the  metal.  A 
coil  of  platinum  wire  is  best  for  the  anode.  Towards  the 
end  of  the  decomposition  traces  of  peroxide  separate  at  the 
anode ;  these  must  be  dissolved  in  oxalic  acid,  and  it  takes 
4 — 5  hours  to  completely  precipitate  the  redissolved  portioil. 
The  complete  precipitation  is  tested  for  by  sulphuretted 
hydrogen.  Owing  to  the  readiness  with  which  the  metal 
oxidises  it  is  advisable  to  dissolve  it  in  nitric  acid  and  convert 
it  into  the  oxide  by  ignition,  in  which  state  it  is  weighed. 
The  author  finds  that  Moore's  method  (to  treat  the  solution 
of  the  salt  with  tartaric  acid,  make  it  alkaline  with  ammonia 
and  add  a  large  excess  of  syrupy  phosphoric  acid,  vide 
Chem.  Xews,  53,  209)  does  not  yield  a  very  even  deposit, 
and  that  the  metal  does  not  adhere  well  to  the  dish. 

Antimony. — The  precipitation  from  a  solution  of  the  double 
pyrophosphate  treated  with  ammonium  sesquiearbonate  is  not 
quantitative. 

Sepep-ation  of  Metals. — Xickel,  cadmium,  zinc,  and 
mercury  may  be  separated  from  manganese  by  treating  the 
solutions  of  their  double  pyrophosphates  with  15  per  cent, 
of  ammonia  (cone.)  The  manganese  is  first  separated  as 
peroxide  by  a  weak  current  (v.  ante)  and  the  precipitation  of 
the  remaining  metal  completed  in  a  second  dish  by  a  stronger 
current.  Copper  and  manganese  can  be  determined  simul- 
taneously, care  being  taken  to  tise  only  a  very  weak  current. 
Copper,  cadmium,  and  mercury  can  be  separated  from 
manganese  by  acidifying  the  solution  of  the  double  p\'rophos- 
phates  with  sulphuric  or  nitric  acid,  and  then  separating  the 
first-named  metals. 

In  order  to  separate  manganese  from  iron  or  from  cobalt 
the  solution  of  the  double  pyrophosphates  (after  being  almost 
neutralised  by  ammonia,  if  acid)  is  electrolysed  by  a  current 
of  15 — 20  ec.  after  the  addition  of  4 — 8  gi-ms.  of  ammonium 
oxalate  when  the  iron  or  cobalt  is  precipitated,  the  manganese 
remaining  in  solution.  The  method  requires  very  careful 
working  to  give  accurate  results. 

Cadmium  is  separated  from  zinc,  iron,  nickel  and  cobalt 
by  electrolysing  a  sulphuric  acid  solution,  when  the  cadmium 
alone  is  precipitated.  To  separate  cadmium  from  manganese, 
sodium  pyrophosphate  must  be  first  added  to  the  solution, 
which  is  then  acidified  with  sulphuric  acid  and  electrolysed. 

The  double  pyrophosphates  of  magnesium  and  uranium 
are  precipitated  by  ammonia,  not  b_v  ammonium  sesqui- 
earbonate ;  that  of  aluminium  is  not  precipitated  by 
ammonia.  None  of  these  are  decomposed  on  electrolysis, 
and  iron,  nickel,  cobalt,  and  zinc  can  thus  be  separated  from 
them,  but  the  presence  of  phosphoric  acid  in  the  resulting 
solution  interferes  with  their  subsequent  determination. 

— t.  A.  K. 


Colour   Reactions  of    Woodi/    Cell   Membranes.     A.  Ihl. 
Chem  Zeit.  13,  831. 

ScHirF  (Chem.  Zeit.  9,  905)  observed  that  urea  and  other 
nitrogenous  compounds  gave  colour  reactions  on  aldehydes. 
The  author  experimented  mth  cimiamic  aldehyde  and  ob- 
tained colour  reactions  with  urea,  commercial  antipj-rine,  and 
an  alkaloid. 

Alcoholic  solutions  of  urea  and  commercial  antipyrine 
give  with  a  mixture  of  concentrated  hydrochloric  acid  and 
cinnamic  aldehyde  each  a  yellow  colour  turning  reddish- 
j-ellow  on  boiling. 

Wood}-  matter  which  probably  contains  cinnamic  aldehyde 
(this  Journal,  1889,  640),  moistened  with  an  alcoholic 
solution  of  urea  and  concentrated  hydrochloric  acid,  becomes 
of  intense  yellow  colour.  Human  urine  containing  2 — 3  per 
cent,  of  urea  poured  on  wood  and  concentrated  hydrochloric 
acid  added,  also  produces  the  jellow  stains  after  a  short  time. 

Paper  containing  woody  matter  gives  both  of  above 
reaction?. 

Commercial  antipyrine  in  alcoholic  or  watery  solution  and 
concentrated  hydrochloric  acid  poured  warm  on  wood  or 
paper  containing  woody  matter  produces  an  intense  red 
stain,  or  if  boUed  with  sawdust  soon  develops  a  red  colour. 

The  author  further  not-s  that  a  dilute  alcoholic  solution  of 
thymol  with  concentrated  sulphuric  acid  very  soon  colours 
paper  containing  woody  matter  deep  green. — D.  A.  S. 


On  the  Relations  between  Chemical  Composition  and 
Absorption  .Spectra  of  Organic  Compounds.  Max 
Althausse  and  G.  Kriiss.     Ber  22,  2065 — 2067. 

It  has  been  observed  by  exactly  measuring  the  absorption 
spectra  of  organic  compounds,  that  by  addition  of  the 
methyl-,  ethyl-,  hydroxymethyl-carboxyl  groups  to  a  com- 
pound, a  movement  of  the  absorption  bands  from  blue  to 
red  takes  place ;  that  this  phenomenon  is  however  reversed 
when  a  hi  drogen  atom  is  replaced  by  an  amido-group  or 
nitro-group.  The  author  communicates  some  obseravtions 
made  on  bodies  of  the  Thionine  group,  which  prove  this 
hypothesis  to  be  conect. — A.  L. 


On  a  Method  of  determining  the  Affinity  Values  of  Organic 
Bases  and  Acids.     E.  Lelimann.     Ber.  22,  2101 — 2103. 

The  method  is  based  on  the  fact  that  certain  organic  dye- 
stuffs  change  their  colour  when  either  treated  with  alkalis 
or  acids.  The  quantity  of  the  dyestuff  can  then  be 
determined  by  a  spectro-photometric  apparatus.  As  a 
basic  colouring  matter,  dimethylamidoazobenzene  was  used. 
Alcohol  of  25  per  cent,  dissolves  it  to  a  yellow  liquid,  which 
allows  all  green  rays  to  pass  through.  Little  hydrochloric 
acid  colours  the  solution  intensely  red,  and  it  shows  now  in 
the  green  a  large  absorption  band.  The  method  is  very 
simple.  The  hydrochloric  acid  salts  of  the  bases  to  be 
examined  are  added  to  the  yellow  solution,  and  the  change 
of  colour  is  determined — if  it  be  little,  the  base  is  com- 
paratively strong,  and  vice  rers&.  Aniline,  ^-naphthylamine, 
and  a-naphthylamine  were  thus  examined.  Aniline  proved 
the  strongest  base,  3-naphthy lamine  followed,  and  a-uapthyl- 
amine  showed  the  least  basic  properties  of  the  three. 

The  afhnities  of  acids  are  determined  according  to  the 
same  principle.  If  molecular  quantities  of  phenol  and  the 
sodium  salts  of  the  three  hydroxybenzoic  acids  be  dissolved 
in  equal  quantities  of  water,  and  equal  quantities  of  phenolph 
shale  be  added  to  each  solution,  in  the  case  of  the  salicylic 
acid  a  red  colour  is  instantly  produced  by  a  drop  of  dilute 
caustic  soda,  whilst  with  phenol  the  first  drops  are  without 
any  effect,  and  then  giadually  a  red  tint  is  developed. 
From  this  it  follows  that  the  CO.OXa  gi'oup  acts  as 
weakening  the  effect  of  the  OH  in  the  ortho-position,  as  a 
little  strengthening  that  of  the  OH  in  the  meta-position, 
whilst  that  of  the  OH  in  the  para-position  is  very  sensibly 
strengthened.  Further  communications  on  this  subject  will 
follow. — A.  L. 
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Colour  Reaction  of  Cocahie  Hydrochloride.    M.  Goeldner. 
I'lmnii.  Zfit.  34,  471. 

This  reaction  is  produci'd  in  tlie  folli)\vinjj  «';iy  :  a  few 
crystals  (0- 1  f;riu.)  of  ix'sorciiiol  uiv  plated  on  a  watili-f;lass 
and  covered  witli  G — 7  drops  of  pure  eonccntrateil  snlp!iiiric 
acid,  and  to  this  is  added  O'tl:;  f^rm-  of  cocain  liydrocliloride. 
A  violet  reaction  ensues  and  a  beautiful  cornllower  hluo  is 
priHluced.  A  few  drops  of  caustic  soda  solution  turn  the 
blue  colour  into  bright  red. — \V.  M. 


On  the  l^rescnce  of  Pectons  Substances  in  Plants. 
L.  Maugin.  C'onipt.  Kend.  109,  579 — J82. 
A  Mi'yriiDi)  is  described  for  detectinj;  the  presence  of  |H'etous 
substances  in  plants  by  a  microscopic  examination  of  their 
sections.  It  is  based  on  the  use  of  suitable  stainini; 
reagents  such  as  Bismarck  brown,  Methylene  blue,  &c., 
which  do  not  stain  cellulose,  but  stain  peetous  sMbstances, 
nitrogenous  matter,  lignite,  &c.,  in  neutral  ov  slightly  acid 
solution.  The  colouration  of  the  pectoiis  substances  is 
easily  removable  by  treatment  with  alcohol,  glycerol,  &c., 
whilst  that  of  the  nitrogeiunis  matter,  S;c.  is  permanent. 
The  treatment  with  the  above  dyes  nmy  be  followed  by  the 
application  of  such  dyes  as  Induline,  Xigrosine,  &c.,  which 
do  not  colour  cellulose  or  peetous  substances,  but  stain 
nitrogenous  matter,  lignite,  &c. — A.  L.  S. 


Examination  of  Carbolic  Acid  and  Creosote  Oil.     W.  W. 
Staveley.     Chem.  Zeit.  13,  112G— 1127. 

TiiK  author  notes  the  following  sources  of  eiTor  invarious 
methods  :  Too  little  soda  solution  is  apt  to  be  used ;  for 
example,  1  gmi.  of  NallU  is  ecjual  to  2 "35  grms.  of 
aidiydrous  i>henol,  or  2*7  grms.  of  anhydrous  cresol,  and 
to  3  grms.  of  tar  acids  or  crude  carbolic  acid  (taking  the 
latter  as  largely  composed  of  crcsylic  acid  and  higher 
homologues)  with  fnmi  12  to  16  per  cent,  of  water. 

Thus,  in  the  common  method  by  agitation,  a  10  i)er  cent. 
soda  solution  should  be  used  and  tour  times  (instead  of  only 
twice)  the  volume  shoidd  be  used,  the  alkaline  solution 
aciditicd  and  shaken  with  benzene  and  read  off. 

This  is  preferable  to  reading  after  the  agitation  with 
alkali,  as  in  that  case  any  water  is  estinuited  as  carbolic 
acid.  Benzene  is  preferable,  cresol  being  only  soluble  in 
petroleum  containing  10  to  20  per  cent,  of  coal-tar  oil. 
Further  distilled  cresol  containing  2 — 3  per  cent,  of  naphtha 
dissolves  to  a  clear  liquid  with  Hvice  its  volume  of  10  per 
cent,  caustic  soda  solution. 

The  .same  en'ors  occur  in  cases  of  carbolic  powder  testing. 
The  author  shows  that  unless  the  amount  of  caustic  soda 
be  increased  the  method  of  R.  Williams  (this  .Journal,  1889, 
826)  is  inapplicable  to  powders  containing  iner  20  per  cent. 
of  anhydrous  cresol,  or  22  •  .5  per  cent,  anhydrous  carbolic 
acid.  Toth  (this  .Journal,  18.S6,  618)  appears  to  use  too 
strong  caustic  potash  solution  as  concentrated  potassium,  or 
sodium  cresylate  is  soluble  in  excess  of  hydrocarbon  oils. 
As  to  the  method  of  Bach  and  also  Muter  and  Koningh 
(Analyst,  12,  191)  a  better  result  is  got  by  using  saturated 
calcium  chloride  solution,  but  the  author  prefers  agitating 
50  cc.  of  the  crude  carbolic  acid  with  30  to  50  cc.  of  benz<d 
and  30  cc.  of  50  per  cent,  sulphuric  acid.  Although  Ix'uzene 
is  not  abs(dutely  necessary  in  case  of  re*ine<l  or  distille<l 
acid,  the  author  reconnuends  its  use. 

With  regard  to  Tidy's  process,  in  which  L"0  cc.  of  XallO 
(sp.gr.  1'2)  are  used.  This  solution  would  contain  4  23  grms. 
of  XaHO,  equivalent  to  12  69  grms.  of  tar  acids  and  thus 
becomes  erroneous  for  larger  amounts.  Cases  are  known 
to  the  author  where  buyers  ha\'e  actually  insisted  on  20  per 
cent,  of  tar  acids  being  shown  to  be  present  by  Tidy's  test. 
Tidy's  method  is  also  open  to  the  objection  that  the  solution 
of  tar  acids  on  neutralising  is  disregarded  :  150  cc.  contains 
at  least,  and  often  more  than,  1  grm.  of  crude  acids  dissolved. 

The  author  considers  all  results  should  be  reported  as 
anhydrous  phenoloids. — 1).  A.  S. 


Determination  of  Value  of  Crude  Cocatne.     E.  R.  Squibb. 
I'harm.  Uundsch.  7,  186. 

Two  grms.  of  an  average  samjile  of  the  crude  cocaine  is 
stirred  with  12  cc.  of  ether  (sp,  gr.  0'72.'))  in  a  tared 
beaker,  filtered  anil  washed  with  ether,  and  the  undissolved 
portion  determined  by  weighing  the  beaker  and  the  dried 
tilter  with  residue  having  a  second  dried  filter  paper  as 
counterpoise.  The  ethereal  solution  is  sh,iken  in  a  separating 
funnel  successively  with  lOee.  of  normal  oxalic  acid  solution, 
with  10  cc.  of  water  containing  two  drops  of  normal  oxalic 
acid  solution,  and  twice  with  about  3  ce.  of  water.  The 
aqueous  extracts  are  united  and  the  separating  funnel  washed 
out  with  a  mixture  of  l.'j  cc.  or  ether  and  2  cc.  of  water; 
this  is  also  added  to  the  acid  solution.  The  aqueous  solution 
is  again  separated  from  the  ether,  and  the  latter  after  being 
twice  extracted  with  3  cc.  of  water  (which  is  added  to  the 
cocaine  oxalate  solution)  is  mixed  with  the  original  ethereal 
extract.  The  whole  of  the  ether  is  then  evaporate<l  down  and 
the  impurities  of  the  crude  cocuirie  st.iluble  in  ether  iletermined. 
The  separating  funnel  is  washed  out  with  a  mixture  of  15  cc. 
of  ether  and  2  cc.  of  water  into  the  aqueous  solution  of 
cocaine  oxalate  contained  in  a  second  separating  fuimel. 
The  whole  is  treated  with  10  cc.  and  three  drops  of  normal 
sodium  carboiuitc  solution  in  order  to  liberate  the  cocaine. 
The  solutions  are  separated  aiul  the  ether  washed  twice  with 
3  cc.  of  water ;  the  ethereal  solution  is  then  poured  into  a 
tared  beaker  and  the  separating  fuiuiel  washed  out  with  a 
mixture  of  10  cc.  of  ether  and  3  cc.  of  water  which  is  added 
to  the  oxalate  solution.  The  latter  is  treated  with  one  drop 
of  normal  sodium  carbonate  solution  and  well  shaken ;  the 
ethereal  solution  is  washed  with  a  few  drops  of  water  and 
added  to  the  rest  of  the  ether.  On  evaporating  off  the  ether, 
the  cocaine  separates  in  crystals  which  are  dried  at  90°  and 
weighed.  An  analjsis  of  crude  cocaine  gave  : — Moisture, 
3-25  per  cent. ;  residue  insoluble  in  ether,  5'2j;  soluble  in 
ether,  0-50;  pure  alkaloid,  89'9-4;  loss,  1'06  per  cent. 
The  amount  of  pure  cocaine  varies  from  78  to  94  per  cent. 

— N.  H.  J.  M. 


Detection  and  Eslinmlion  of  .Sodium  Bicarbonate  in  Milk, 
h.  Tade.     Comiit.  Kend.  109,  154—156. 

Although  a  drop  of  decinormal  acid  is  alwaj'S  sufficient  to 
render  acid  the  ash  obtained  by  the  ignition  of  10  cc.of  pure 
milk,  the  titration  of  the  ash  will  not  indicate  the  amount  of 
carbonate  which  has  been  addeil,  as  during  ignition  it  reacts 
on  the  calcium  phosphate  in  the  ash,  according  to  the 
equation — 

4  XaHCOa  +  CaJ'jO^  =  2  Na-^HPOj  +  3  CaCOa  +  COjHjO 

To  determine  the  total  amount  of  sodium  bicarbonate 
added,  the  alkalinity  of  the  soluble  ash  nuist  be  ascertained, 
aiul  also  the  amount  of  sodium  phosphate  in  it,  as  284  parts 
of  this  corresponds  to  336  of  sodium  bicarbonate.  The 
phosphate  is  best  estinuited  by  titration  with  uranium 
solution,  using  cochineal  as  indicator. — E.  E.  B. 


Beet  Analysis.     .Tourn.  fabr.  Sucre,  30,  30—34. 

Ix  connexion  with  Vivien's  comnuinication  on  an  apparatus 
for  the  direct  estimation  of  sugar,  in  which  a  process  of 
aqueous  extraction  is  carried  on,  I'ellet  says  that  he  has 
also  devised  a  similar  arrangement,  consisting  of  a  tube 
and  suitable  cock  by  which  he  is  enabled  to  completely 
extract  the  normal  weight  of  beet  juice  prepared  by  the 
Pellet-Loinont  rasp  with  200  cc.  of  water.  To  ensure 
comjiletc  accuracy  a  second  extraction  is  made,  and  both 
solutions  are  polarised,  the  first  after  the  addition  of 
5 — 6  cc.  of  acetate  of  lead,  the  second  requiring  only  a 
few  drops,  and  the  results  are  added.  The  test  lasts  oidy 
12  minutes.  Hot  water  or  alcohol  may  also  be  used  for  the 
extraction. — W.  il. 
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Beet  Analyses.     Zeits.  f.  Zuckerind.  39,  580. 

ClERC  considers  that  the  question  as  to  whether  the  alcohol 
of  polarisation  should  replace  Pellet's  aqueous  extraction 
method  or  not  is  still  undecided,  while,  according  to  Sickel, 
Pellet's  method  is  only  to  be  recommended  to  those  who 
know  there  is  no  appreciable  quantity  of  optically  active 
non-saccharine  matter  present.  He  also  considers  that 
Pellet's  fundamental  assumptions  are  incorrect. — W.  il. 


Pellet's  Process  of  Beet  Aiiuli/sis.     Zeits.  f.  Zuckerind. 
39,  591. 

IjIppmaxn  fully  discusses  Pellet's  process  and  points  out 
the  numerous  errors  which  Pellet  has  committed  ;  he  con- 
siders it  very  desirable  that  before  being  generally  used 
the  method  be  more  completely  tested.  tSachs  reports 
that  Pellet's  hot  digestion  process  has  given  good  results 
in  Belgium,  and  also  in  his  own  hands,  but  that  beets 
showing  abnormal  variations  with  the  alcohol  method  were 
not  examined;  on  the  other  hand  he  does  not  consider  that 
the  cold  digestion  process  gives  good  results,  and  he  points 
out  thtit  tile  so-called  "  Pellet  warm  digestion  "  originated 
with  him,  and  the  "  cold  digestion  "  with  Van  Xiessen,  who 
showed  it  to  Pellet.— W.  il. 


Estimation  of  more  than   10  Per  Cent.  Invert  Sugar  in 
Factory  Products.     Zeits.  f.  Zuckerind.  39,  734. 

HiLLER  has  calculated  a  more  complete  table  in  extension 
of  the  ligures  obtained  b}'  ]\Ieissl  and  llerzfeld.  The  direct 
polarisation  (P)  of  the  normal  weight  of  the  sample  is 
determined.  The  lead  is  precipitated  in  an  aliquot  portion 
of  the  filtrate  by  sulphate  of  soda,  and  the  solution  is  made 
np  to  a  known  volume  and  filtered,  and  the  invert  sugar  (I) 
estimation  is  carried  out  in  50  cc.  of  the  filtrate,  this 
corresponds  to  200 — ;!00  mgrm.  Cu. 

The  quantity  of  substance  p  contained  in  the  50  cc.  has 

approximately  -^  grms.  invert  sugar ;  100  grms.  accordingly 

contain — 


and  since — 


C  (cane  sugar)  +  I  =  P  + 


,Cu 


there  is  no— 


100 


Cu 


p  +  ^""~2' total  sugar. 


a  invert  sugar, 


or  on  100  total  sugar — 

innt'H 


X  100 


p.P  -HOO—  inyert  sugar  present. 


Now,  C  =  100  —  I  therefore  C  :  I  is  known. 

Accordingly,  the  calculated  factor  F   is  taken    from  the 


percentage  of  invert  sugar  is  calculated.     The  table  is 
follows : — 


1  = 

=  lu  Mgrms. 

C:I. 

200 

175 

150 

125 

100 

75 

50 

0:100 

66-4 

55-4 

54-5 

53-8 

53-2 

53-0 

53-0 

10:90 

66-3 

55-3 

64-4 

53-8 

53-2 

52-9 

52-9 

20:80 

66-2 

55-2 

54-3 

53-7 

53-2 

52'7 

52-7 

30:70 

66-1 

55-1 

54'2 

53-7 

53-2 

52-6 

52-6 

40:60 

55-9 

55-0 

64-1 

53-6 

53-1 

62-5 

52-4 

60:50 

55-7 

M-9 

540 

63-5 

53-1 

52-3 

52-2 

60:40 

65-6 

64-7 

53-8 

53-2 

52-8 

62-1 

51-9 

70:30 

65-6 

54*5 

53-5 

52-9 

52-5 

51-9 

51 -6 

80:20 

55'4 

51-3 

53-3 

62'7 

52-2 

51'7 

6f3 

90:10 

54-6 

63-6 

53-1 

62-6 

52-1 

61'6 

51-2 

91:0 

64-1 

53-6 

62-6 

52-1 

51-6 

51-2 

60-7 

92:8 

636 

53-1 

5S'l 

61-6 

51-2 

50-7 

50-S 

93:7 

53-6 

53-1 

52- 1 

51-2 

50-7 

50'3 

49-8 

94:6 

63-1 

52-6 

51-6 

50-7 

EO-3 

49-8 

4S-9 

95:5 

52'B 

52-1 

61-2 

50-3 

49-4 

48-9 

48-5 

96:4 

S2-1 

61-2 

60-7 

49-8 

48-9 

47-7 

46-9 

97:3    . 

50-7 

50-3 

49-8 

48-9 

47-7 

46'2 

45-1 

98:2 

49-9 

48-9 

48-5 

47-3 

45-8 

43-3 

40-0 

!i;i  :  1 

47-7- 

47-3 

46-5 

46-1 

43-3 

41-2 

88-1 

— W.M. 


Estimation  of  Inrert  Sugar      Dents.  Zuckerind.    14,1098, 

According  to  Scheller  a  Soldaini  solution  of  constant 
composition  is  easily  prepared  by  dissolving  15  "8  grms. 
of  pure  copper  sulphate  and  7*2  grms.  of  potash,  each  in 
100  cc,  mixing  them,  and  pouring  the  wiiole,  along  with  the 
precipitated  hydroxide,  into  1,700  cc.  of  a  solution  of 
594  grms.  of  acid  potassium  carbonate  in  wafer.  The 
mixture  is  heated  for  one  hour  on  the  water-bath,  allowed  to 
cool,  and  then  made  up  to  2,000  cc.  1  cc.  of  this  reagent 
contains  2  mgrms.  of  Cu.  The  same  quantity  of  copper 
sulphate  may  also  be  added  directly  to  the  hot  solution  of 
acid  potassium  carbonate,  and  then  after  heating  for  15 
minutes  the  solution  is  allowed  to  cool  and  made  up  to 
2,000  cc.  This  reagent  is  of  constant  composition,  no  pre- 
cipitation having  taken  place  within  three  months. — W.  M. 


following  table   and  from  the  equation  I 


F, the  exact 


Soltlaini's  Peagenl  of  Constant  Composition.     Zeits.  f. 
Zuckerind.  39,  773. 

According  to  Striegler  it  is  necessary  to  have  certain  fixed 
proportions  between  the  components  in  order  to  have  a 
stable  solution,  and  especially  no  more  bicarbonate  of 
potassium  must  be  used  than  will  afterwards  remain  in 
solution  at  the  ordinary  temperature.  To  prepare  2  litres 
of  the  reagent,  12 '77  grms.  of  copper  sulphate  are  dissolved 
in  cold  water,  soda  is  added  to  alkaline  reaction,  the  pre- 
cipitate is  thoroughly  washed  with  about  i  litre  of  water, 
and  then  heated  in  a  flask  containing  about  2  litres  of  water 
and  597  ■  7  grms.  potassium  bicarbonate,  on  a  water-bath  to 
40° — 50°  C  until  the  bicarbonate  has  dissolved,  then  over 
a  naked  flame  to  66°  until  the  hydroxide  is  completely 
dissolved,  and  finally  the  solution  is  boiled  vigorouslj'  for 
1 — li  hours  until  the  excess  of  bicarbonate  is  decomposed. 
After  cooling,  the  solution  is  made  up  to  2  litres  and  filtered, 
and  is  then  quite  stable,  not  decomposing  even  after  half 
an  hour's  boiling.     If  the  solution  be  diluted  with  5  volumes 
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of  water,  (rreenlsli-blue  hydroxide  is  precipitated  which  is 
coiiviTtod  iiilo  Ihi'  Mack  oxidq  on  heatiii!;. 

The  .solution  ]iioi>urcMl  aocordinp;  to  Soldaiiii's  originnl 
ri'ciipt  and  diluted  with  20  vols,  of  water  liehaves  in  the 
Bftine  way,  containing  ])eihaps  the  copper  in  the  form  of 
hydroxide  instead  of  earhonate. 

This  decomposition  explains  the  irre<;iilarity  of  the  results 
fri'ipiently  obtained  with  Solilaini's  solution.  I'"or  aiuilysis 
1  jO  CO.  of  the  reajient  is  boileil  vijforou.sly  and  .">()  ec.  of 
invert  supar  solution  is  adde<l  and  the  solution  is  ajrain 
boiled  for  live  minutes.  In  this  way  the  following  results 
were  obtained  : — 

50  ee.  coutainini;  50  mjinns.  of  invert  suj;ar  (I)  j^ave 
142  ni^ruis.  of  (.'u,  51)  nigrrns.  1  +  5  jrrms.  of  cane  sui;ar 
(('),  H2'_'  ni;;nns.  Cu,  L'5  ni<;rnis.  of|  1+5  {jrnis.  (', 
71'H  nif^nis.  t'u,  12  5  nigrnis.  I  +  5  firms.  (',  ;i7  nii;rnis.  Cu, 
5  mfjrms.  I  +  5  jjrms.  V,  17 '5  nii;rms.  C'u,  2  mfjrms.  1  +  5 
prnis.  C,  "'2  m;^rms.  t'u.  The  statement  of  Itodenbender 
and  Seheller  that  the  amount  of  copper  is  proportional  to 
the  invert  sugar  is  not  quite  conect,  at  least  for  small 
quantities  of  sugar. 

Krom  special  experiments  it  was  found  that  in  the  presence 
of  5  grms.  of  cane  sugar  the  jiroportion  of  the  copper  to 
the  invert  sugar  was  as  follows : — 

FouiiL'.raBrms.ofCu  5^     -K,     -K),     35,     30.    ••:•,    ill,    13,    10,    5 
SuuKl.t  niRnns.  uf)    ,.     „..       .,.      „.     ,j.  ..     3.     „.     j., 

mvcrt sugnr  ,,,> 

^W.  M. 


On  the  Estimuliiin  of  Titnnin  in'lh  Potassiiim  Peinuin- 
rjiinule.  V.  Gimtter.  Zeits.  f.  angew.  Cheiu.  1889, 
577—580. 

liOWENTiiAi.'s  method  for  estimating  tannin,  as  improved  by 
von  Schriiiler,  has  come  into  very  general  use,  and  the 
commission  for  determining  a  uniform  method  of  tannin 
estimation  has  accepted  it,  and  it  is  known  as  the  "cubic- 
centimetre  "  method.  This  method  has  the  advantage  over 
most  others  of  giving  fairly  uniform  results,  and  such  as 
agree  well  amongst  themselves,  providing  the  method  of 
procedure  is  rigorously  adhered  to.  A  slight  deviation, 
however,  from  the  method  of  i)rocc(Uire  causes  irregularities, 
and  many  ('hemists  have  therefore  become  prejudiced  against 
the  method.  The  author  has  therefore  tried  to  improve  the 
method  so  that  uniformly  accunite  residts  niight  be  obtain- 
able without  ditHoully. 

He  has  uttempteil,  and  as  the  result  shows  successfully, 
to  completely  oxidise  the  tannin  with  permanganate,  without 
the  presence  of  a  special  indicator,  by  carrying  out  the 
oxiilation  in  a  hot  instead  of  a  cold  tannin  solution. 

.\s  a  result  of  his  investigations,  he  recommends  the  new 
methoU   of    i)rocedure    given   below,   which   he   has   more 
especially  applied  to  the  estimation  of  tauniu  in  oak-bark. 
The  solutions  necessary  are  . — 

(«.)  Potassium  permaugaiiate  solution,  l.OOOcc.  contain- 
ing :i'988  grms.  i.e.,  1  ec.  =  0001  grm.  of  tannin. 

(6.)  Oxalic  acid,  1,000  cc.  =  7 '95 1  grms.  ('rystallised 
oxalic  acid. 

(c.)  Kxtract  of  oak-bark  prepared  in  the  usual  way  from 
10  grms.  of  bark  =    1000  cc.  of  solution. 

{it.)  and  (i.)  solutions  may  be  looked  upon  as  equivalent, 
cubic  centimetre  for  cubic  centimetre,  to  a  pure  tannin 
solution  containing  I  grm.  of  dry  pure  tannin  per  litre. 

The  permanganate  solution  is  standardised  against  the 
oxalic  acid  solution. 

The  method  of  procedure  is  as  follows  : — 
Tencc.  of  dilute  sulphuric  acid  are  added  to  10  cc.  of  oak- 
bark  solution,  aiul  then  nearly  heated  to  boiling;  about 
1  cc.  of  pernumganale  is  then  added.  The  red  colour 
disappears.  The  yraduul  aildition  of  permanganate  is 
continued  until  the  red  colour  begins  to  disapiicar  slowly  ; 
as  soou  as  this  is  the  case  the  solution  is  again  heated  to 
boiling,  and  the  permanganate  solution  is  now  only  added 
drop  by  drop.  The  solution  must  be  allowed  to  get  perfectly 
limpid  before  the  addition  of  the  next  drop.  Towards  the 
end  of  the  reaction  a  small  (juantity  of  a  brown  iirecipitate 
(manganese  hydrate)  is  formed,  which,  however,  always  again 
disappears  ou  boiling  vigorously  so  long  as   the  reaction  is 


not  complete.  As  soon  as  the  precipitate  no  longer  dis- 
apiiears,  even  on  vigorous  boiling,  about  1  cc.  of  pcrmauganato 
solution  is  allowed  to  run  in  in  excess  ;  the  mixture  is  then 
subjected  to  vigorous  boiling.  A  thick  brown  precipitate 
separates  out.  f)xalic  acid  (from  a  second  burette)  is  now 
run  into  the  hot  solution,  until  Ihe  latter  is  perfectly  limpid, 
and  thi'  titration  is  then  linishcd  olf  with  permanganate. 
After  deducting  the  number  of  cubic  centimetres  of  oxalic 
acid  solution  from  the  number  of  cubic  centimetres  of 
permanganate  solution  used,  the  difTerencc  in  cc.  gives  us 
the  percentage  of  tannin  directly. 

It  is  of  course  necessary  to  carry  out  a  second  titration 
with  a  portion  of  the  extract  which  has  been  i)recipitated 
with  skin  (a  gelatin  solution  may  do  as  well,  see  Sutton, 
Vohimetric  Analysis,  278)  and  the  amount  of  ]iermanganato 
solution  used  in  this  second  titration  must  be  deducted  from 
the  first.  As  a  rule,  however,  the  ipumlity  to  be  deducted 
is  so  suuill  that  for  technical  purposes  it  may  be  neglected. 

Kxperiments  on  the  estimation  of  tannin  in  oak  bark  show 
that  the  results  obtained  by  this  methoil  are  identical  with 
those  obtained  by  the  gravimetric  method,  but  that  the 
ipiantity  of  taimin  found  by  the  Lowenthal-Schriider  metlvod 
is  about  one-half  of  that  found  by  the  new  and  gravimetric 
methods. 

The  new  method  can  also  be  used  in  determining  the 
value  of  other  tanning  materials,  since  the  oxidation  of  the 
tannin  from  various  sources  always  rccpiires  an  amouut  of 
permanganate  dilfering  only  slightly  from  that  required  for 
pure  tannin.  The  author  is  still  engaged  with  the  determi^ 
nation  of  the  actual  ipianlitics  gf  pcnnanganatu  necessary 
in  these  cases. — 1".  W.  T.  K, 


^fh)  Boofesf* 


Fkif,rungsanlage.\.  Fiir  Hauslichc  und  Gewerblicho 
Zwecke,  von  Dr.  Ferd.  Fischer,  Zngleich  als  4"  Auflage 
von  "  Menzel's  Hau  der  Feuerungsanlagen "  mit  299 
Ahbildungen.  Karlsruhe:.!.  Bielefeld's  Verlag.  1889. 
Ijondou :  H.  Grevel  and  Co.,  33,  King  Street,  Covent 
Garden. 

Tins  imjiortant  work  is  mainly  a  collection  of  the  writings 
of  Dr.  Fischer  on  the  general  subject,  now  arranged,  with 
certain  additions,  in  book  form.  The  text  covers  20G  pages 
of  an  8vo.  volume,  well  illustrated  with  299  wood  engravings. 
The  price  of  the  book  is  8s.  Gil.  unbound,  elegantly  bound  lO.v. 
The  subdivision  of  the  general  subjects  is  effected  as  follows  : 
—  I.  Fuels.  2.  Investigations  in  the  Application  of  Fuels. 
3.  Theory  of  Combustion  ;  Smoke.  4.  Gr.ites  and  Stokin" 
Arrangements.  5.  Chimneys.  6.  Heating  and  Ventilation. 
7.  Boiler  Arrangements.  8.  Blind  Furnaces.  9.  Boiler 
Furnaces.  10.  Generator  Gas.  11.  Illuminating-  and 
Water-gas.  12.  Glass  Furnaces.  13.  Furnaces  for  Porce- 
lain and  Karthenware.  14.  Furnaces  for  Lime  and  Cements. 
15.  Furnaces  for  Iheweriss  and  Spirit  Distilleries.  16.  Other 
Furnace  Arrangements. 


Die         SyxtHETISCHEN         DAU.STKLHIKGSMEXIIOnEV  DER 

KoiILE.NSTOKF  -  VeHBINDIIXOEN,,  VoU        KaI!L        Ei.US, 

Krster    Band.      Leip/.lg :    .lohann    Ambr.    Barlh.      1889. 
London  :  H.  Grevel  &  Co.,-33,  King  Street,  Covent  Garden. 

Tins  is  an  attempt  to  collect  together  all  the  known 
s'vntlu'tical  methods  of  preparation  of  the  carbon  com- 
ponnils.  This  collection  was  to  be  completed  in  two  volumes, 
of  which  the  present  is  the  first.  It  is  a  work  of  8vo.  size, 
containing  284  pages  of  subject-matter,  and  an  alphabetical 
index.     The  price  is  75.  6d. 

Chap.  I.  deals  with  syntheses  by  means  of  melallo-orgamc 
compounds.  II.  Syntheses  of  Cyanogen  Comp(mnds.  111. 
Syntheses  of  Molecular  I!e-arningeinents.      lY-  Syntheses 
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by  Addition  :  (a)  By  Addition  of  the  Anhydrides  of  Acids, 
(ft)  Bv  Addition  of  Carbon  Monoxide.  (e)  Synthetic 
Addition  Processes  with  Aldehydes  and  Ketones,  (rf)  Syn- 
theses by  Addition  of  Hydrogen  to  Aldehydes  and  Ketones. 
(p)  Polymerisation  of  Unsaturated  Hydrocarbons  and  their 
Derivatives.     (/)  Polymerisation  of  Xitrils. 


Handbook  for  Gas  Exgi.nkers  axd  JIanagers.  By 
Thomas  Newbigging,  Member  of  the  Institution  of  Civil 
Eufineers.  Fifth  Edition,  Enlarged.  London:  Walter 
King  Office  of  the  "Journal  of  Gas  Lighting,"  &c.,  11, 
Bolt  Court,  Fleet  Street,  E.C.  1889.  Price,  bound  in 
cloth,  lis. ;  morocco,  gilt,  18s. 
Octavo  volume,  splendidly  bound  in  morocco  and  gilt,  con- 
taining Preface,  Table  of  Contents  and  of  Illustrations,  and 
524  pages  of  Subject-matter.  All  the  requirements,  statistics 
and  data  needed  by  the  gas  engineer  are  here  supplied,  and 
supplied  as  concisely  as  possible.  The  text  is  very  fully 
illustrated  with  19.3  engravings  and  tables  of  various  data 
and  statistics.  The  following  is  an  abstract  of  the  subjects 
treated  of :— Coal  and  Cannel.  The  Storage  of  Coal.  Spon- 
taneous Ignition  of  Coal,  &c.  Testing  Coal  for  its  Producing 
Properties.  Ketort-house  Benches.  Retorts  and  Mountings. 
The  Slaking  of  Hot  Coke.  Fuel  for  Carbonising.  Generator 
Furnaces  and  Regeneration.  The  Dinsmore  System  of  Gas 
Makinf.  Charging  and  Drawing  Retorts  by  Machinery. 
Naphthalene.  Exhausters.  Scrubbers.  Bye-pass  Mains 
and  Valves.  The  Tar  Well.  Purification  and  Purifiers. 
Gas  Holders.  Main  Pipes  and  Distribution.  Service  Pipes 
and  Fittings.  Consumers'  Gas  Jleters.  Testing  Meters. 
Public  Illuminations.  Coloured  Fires.  Various  Standards 
of  Light.  Relative  Value  of  different  Illuminating  Agents. 
The  Gas  Industry  of  the  United  Kingdom.  Coefficients  of 
the  Cost,  &c.  of  the  Buildings,  Apparatus,  Machinery,  and 
Plant  of  a  Gas  AVorks.    Alphabetical  Index. 


It  is  hoped  that  this  volume  will  fill  the  gap  indicated 
in  the  Report  011  Chemical  Teaching,  issued  by  a  com- 
mittee of  the  British  Association  in  1888,  as  existing 
between  the  Natural  Philosophy  Primer  and  the  minute 
and  detailed  text-book. 

The  work  takes  the  form  of  a  crown  8vo.  volume,  is  bound 
in  cloth,  and  contain  209  pages  of  subject-matter,  an 
Appendix  covering  5  pages,  and  an  alphabetical  index. 
The  text  is  embellished  with  50  wood  engravings. 

In  this  little  work  the  attempt  has  been  made  to  introduce 
into  the  text  (usually  devoted  to  pure  chemistry)  also  those 
elements  of  chemical  physics  which  have  become  more  and 
more  closely  allied  to  pure  chemistrj',  such  as  Electrolysis, 
Electro-chemical  relation  of  the  Elements,  and  Photography. 


Die  Chemie  des  Steenkohlentheers  mit  besonderer 

Berijcksichtigung    der    KCnstlichen    Organischen 

Fakbstoffe.    Von  Gcstav  Schultz.   Zweite  voUstandig 

umgearbeitete  Auflage.     Zweiter  Band.     Die  Farbstoffe. 

Fiinfte    Lieferung.       1889.       Braunschweig:     Friedrich 

Vieweg  und  Sohn.    London  :  H.  Grevel  &  Co.,  33,  King 

Street,  Covent  Garden. 

The  fourth  part   of   the   Second   Volume   closed   with  an 

imfinished  report  on  the  Safranines  ;  the  fifth  part  contained 

in  the  volume  now  referred  to  takes  up  and  continues  the 

subject  on  page  769,  and  it    is    concluded   on   page    802. 

Chap.    XL.    then    commences    with    the    Indulines    and 

Nigrosins,  and  is  completed  on  piige  835,  when  the  subjects 

Aniline  black  and  Naphthylamine  violet  are  considered  in 

Chap.    XLI.      The    Quinoline    colours    are    described^  in 

Chap.   XLIL,   viz.,    Flavaniline,   Elavaniline    S,   Cyanine, 

Acridine  colours,   Phosphin,    and   Benzoflavin.     In  Chap. 

XLIII.  the  Indigo  Group  is  the  subject  of  study,  and  under 

this  head  Natural  and  Artificial  Indigo  and  Indigo  blue  and 

its    Derivatives    are    treated    of.      Chap.    XLIV.   on   the 

Dichroins  and  AUied  Colouring  Matters,    and   Colours   of 

Unknown  Constitution,  extends   to   the   final  page  of  the 

volume,  which,  however,  does  not  seem  to  be  the  concluding 

volume  of  the  entire  work.     The  entire  text  thus  extends 

from  page  769  to  page  960.     There  are  several  illustrations 

in  the  form  of  wood  engravings. 


An  Introduction    to   Chemical   Science.     By    R.   P- 

Williams,   A.M.,  Instructor  in  Chemistry,  English  High 

School,    Boston,  U.S.A.     Edited  and  Revised  by  B.  P. 

Lascelles,   M.A.,  F.C.S.,  Assistant  Master  and  Librarian, 

Harrow    School.      London  and  Boston,   L'.S.A. :  Guise 

&  Co.     1889.     Price  3s.  6d. 

As  stated  in  the  Editor's  preface  "  this  manual  is  purely 

introductory,   and  it   aims  only  at  giving  an  outline  of  the 

science    which   must  bo   filled  up   in   greater  detail  from 

larger  works." 


Chemisch-technisches  Kepertoeidm.  Uebersichtlich 
geordnete  Mittheilungen  der  neuesten  Erfindnngcn, 
Fortschritte  und  Verbesserungen  auf  dem  Gebiete  des 
technischen  und  industriellen  Chemie  mit  Hinweis  auf 
Maschinen,  Apparate  und  Literatur.  Herausgegeben  von 
Dr.  Emil  Jacobsex.  1888.  Zeites  Halbjahi:  Zieeite 
Ualfte.  Berlin  :  R.  G  ".ertner's  Verlagsbuchhaudlung. 
Hermann  Heyfelder.  S.W.  Schonebergerstrasse,  26. 
London :  H.  Grevel  and  Co.,  33,  King  Street,  Covent 
Garden. 

Octavo  volume  in  paper  cover ;  the  second  issue  for  the 
second  half-year  of  1888.  It  contains  178  pages  of  subject- 
matter,  copiously  illustrated  with  wood  engravings.  In  the 
text  the  following  subjects  are  treated  of: — Food-stuffs  and 
Confections  ;  Paper ;  Photography  ;  By-products  of  various 
kinds ;  Residual  Matters ;  Manures ;  Disinfection  and 
Sanitation  ;  Soap  ;  Explosives,  &c.  Preparation  and  Puri- 
fication of  Chemicals.  Chemical  Analysis.  Apparatus, 
Machinery.  Electro  technology.  Technology  of  Heat. 
Appendix:  Adulterations  of  Trade  Products,  &c.  New  Books. 
Alphabetical  Index. 


Der  Praktische  Kleiderfarber  nach  den  Anforder- 
UNCiEN  DER  Gegenwart.  Von  Carl  Schulz.  Nebst  ciuem 
Anhange  fiber  Kleider-Appretur.  Vierte  der  Neuzeit  ents- 
prechend  voUstandig  umgearbeitete  Auflage.  Leipzig  : 
Verlag  von  Gustav  Weigel.  London  :  H.  Grevel  and  Co., 
33,  King  Street,  Covent  Garden. 

Small  8vo.  volume,  in  paper  cover,  can  be  had  mth  pattern 
card  at  a  price  of  9s.,  without  pattern  card  3s.  It  contains 
101  pages  of  text,  entirely  confined  to  the  operations  and 
requhements  of  the  dyer  and  finisher.  Chap.  I. — SilkDveing. 
Chap.  II.— Dyeing  of  Half  Silks,  Silk  and  Cotton,  &c. 
Chap.  III. — Dyeing  Woollens.  Chap.  IV. — Dyeing  of  Half 
Woollens.  Chap.  V.  —Dyeing  of  Cotton  Goods.  Chap.  VI. — 
Finishing  of  Bilk,  Woollen,  Half-Woollen,  and  Cotton 
Goods. 


D.W.  SI,  1889.]        THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


1017 


Crabt  iKfpovt* 


TAUIl-I-   CHANGES  AND  CUSTOMS 
REGtfLATIONS. 

S«T!DEN. 

Modijicatiims  in  Ciistoins  Tariff. 

The  BoUetlino  di  Leyislaztone  e  Sintistica  Voi/anale  c 
Commerciate  for  October  says  that  tlic  Swodish  l)iet  lias 
iipprovcii,  ill  its  1H89  session,  tlie  followiii};  iiKKliticutions 
iu  the  Customs  taiifl: — 

Nole. — Krone  =  1*.  \\d.     Kilo<;.  =  2 •  20 1  lli.  avoiiiUipois. 


No.  in 
Tnriir. 


113 


141 


870 


ClassificAtion  of  Articles. 


Varnishes : 

Spirit 

Other 

.V<i^«.— Spirit  varnishes  imported  in 
rceeptnclescontainin^r  more  than  :2ukil<fKs., 
and  of  wliidi  the  iilcoliol  may  lie  deiiutur- 
nhsed  in  tlie  prescribed  manner,  are 
suliject  to  the  duty  of 

Colours  prepared  in  oil 

Collodion 

Vinecar  and  acetic  acid  : 

In  cnslts  containing  up  to  1  per  cent,  of 
acid 

Of  Kreatcr  acetic  strength,  for  each  degi-ee 
above 

In  otlicr  receptacles,  not  taking  account 
of  the  acetic  strength 


— Hoard  of  Trade  Journal, 


AusTKIA-IJlNOARY. 

Customs  Treatment  of  Alizarin. 

The  Moniteur  lielge  for  the  7th  November  last  says  that 
an  order  has  been  issued  by  the  Austro-Huiigarian  Customs 
authorities  ])rovi(lin<^  as  follows  : — 

The  alizarin  subjected  to  the  conventional  rate  of  1".50 
florins  only  inclndes  tlie  four  following  catefrories :  pure 
alizarin,  anthra-  or  isopurpurin,  (lavopurpurin,  and  purpnrin. 

Other  colours  of  alizarin  (the  derivatives  of  alizarin,  such 
as  orange,  blue,  green,  yellow,  alizarin,  &c.)  fall  under  the 
application  of  Article  3;il)  of  the  tariff,  and  pay  10  florins 
per  100  kilog.  as  dyeing  materials  extracted  from  tar. 

Customs  Classification  of  "  Ammontne." 

According  to  the  Moniteur  liehjc  for  the  27th  October, 
the  Austrian  Customs  authorities  have  decided  that  aiiinio- 
nine  (substance  made  from  soda  and  sulphide  of  aninioniuiii) 
must  he  classifieil  in  Category  3 12a,  and  pay  duty  at  the 
rate  of  80  kreutzers  per  100  kilogs. — Ibid. 

SWITZKRL-V>'D. 

Classification  of  Articles  in  Customs  Tariff. 
Note. — Quintal  — 220-4  lb.  avoiidupois.     i'ranc  =  9-^d. 

The  following  decisions  affecting  the  classification  of 
articles  iu  the  Swiss  Customs  tariff  wvrc  given  by  the  Swiss 
Customs  authorities  during  the  month  of  October  last; — 

Salicylate  of  soda. — Category  17.  Duty,  1  franc  per 
quintal. 

Cassel-brown. — Category  30.     Duty,  GO  cents,  per  quintal. 

Lead-yellow  (fileigell),  Deckgelb'). — Category  3j.  Duty, 
3  frauds  per  quintal. — Jhid. 


Unitbd  States. 
Recent  Customs  Decisions. 

The  following  decisions  affecting  the  classillcalion  of 
articles  in  the  tJustonis  tariff,  and  the  application  of  thu 
Customs  law  of  the  United  States,  have  recently  been  given 
by  the  I'nited  States  Customs  authorities  : — 

Snap  in  cakes,  wrapped  in  tinfoil,  with  an  outside  covering 
of  paper,  eai-b  eake  stamped"  Calvert's  carbolic  toilet  soap," 
is  iliitiable  under  the  provision  in  T.  I.,  H,  for  "  soaps  not 
otherwise  provi<led  for." 

Calvert's  purest  carbolic  medical  soap  is  dutiable  as  toilet 
soap. 

An  article  called  toUiidine  is  exi'mj^t  from  duty  under 
provision  in  the  free  list  (T.  I.,  .I.VJ)  for  "aniline,  crude." 

Toluidine  sulplio-acid  is  dutiable  as  a  coal-tar  colour. 

Taper  for  use  in  making  "  ferro-prussiate  paper"  is 
dutiable  as  paper  not  otherwise  provided  for. 

The  tine  cojiper  contained  in  nickel  matte  is  dutiable  at 
the  rate  of  3.j  cents  per  pound,  under  the  provision  in  T.  I., 
18G,  for  regiilus  of  copper,  in  addition  to  the  duty  of 
15  cents  ]ier  pound  on  the  nickel  I'ontained  therein  imposed 
by  T.  I.,  191. 

.\n  iminire  grease,  saponitied  by  lime,  which  is  not 
suitable  for  use  as  soaji-stock,  but  which  can  be  used  as  a, 
lubricator  for  heavy  iron  bearings,  such  as  ear-axles,  &c., 
is  dutiable  at  the  rate  of  10  per  cent,  ad  ralnrcm. 

Tine  guiac  resin,  the  purity  having  been  produced  by 
relining,  and  eonmiereially  known  as  gum  guiac,  is  dutiable 
at  the  rate  of  '27t  per  cent,  ad  valorem. 

Leinoii  juice,  containing  over  2'  per  cent,  of  alcohol,  is 
renio\ed  from  the  category  of  lemon  juice,  as  specified  in 
the  free  list,  aud  is  liable  to  dutv  at  rates  prescribed  for 
alcoholic  compounds  in  Schedule  A.  (T.  I.,  103),  at  2  dols. 
per  gallon  for  the  alcohol  contained  therein  and  25  per  cent. 
ad  valorem. 

Certain  so-called  "  saffron  extracts  "  which  do  not  exhibit 
the  distinguishing  characteristics  of  "  saffron  extract  "  and 
is  [lositively  a  colour  derived  from  coal-tar,  are  dutiable  at 
35  per  cent,  ad  valorem  under  T.  I.,  82. — Ibid, 

CtsTO.MS  Tariff  op  Nicaragua. 
The  following  is  a  statement  of  the  rates  of  import  duty 
now  levied  under  the  Customs  tariff  of  Nicaragua.  The 
duty  in  each  case  is  leviable  per  Spanish  libra  or  pound 
(100  Knglish  pounds  avoirdupois  are  equal  to  101-CSpauish 
pounds). 

Note. — Peso  =  4s.  2d.  (nominal  value). 


Articles. 


Rates  of  Duty 

per 
Spanish  Pound. 


Medicines,  Decgs,  &o. 

Oils,  olive,  linseed,  almond,  castor,  cocoa-nut,  cod- 
livor,  and  any  other  similar  oil 

Acids,  chlorhydric,  muriatic,  sulphuric,  and  nitric 

Do.,  carbolic,  acetic,  and  oxalic 

Turpentine  oil,  gaseous  mineral  oil,  acidulated 
waters 

Aqua-fortis,  orange  and  rose  water 

Ean  de  Cologne,  lavender,  Florida,  holy,  Kananga, 
and  other  similar  toilette  waters 

White  lead  or  carbonate  of  lead 

Alum 

Liquid  amiiionia  or  volatile  alkah 

Grocn  copperas  or  sulphate  of  iron 

Sulphur  of  any  kind 

Sugar  candy 

Bicarbonate  of  soda 

Borax  or  borate  of  sodium  , 


Pes.  Cts. 


0-03 

(I'OS 

0'()5 

0'03 

0'0.5 

0-07 

O'Ot 

0-03 

(l-Ol 

o-oi 

0-03 

0-03 

0-01 

U-05 
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Articles. 


Bat€s  of  Duty 

per 

'  Spaniih  Pound, 


Medicixes,  Deugs,  tc.—cont. 

Carbonate  of  soda  crystallised  and   eliloride  of 
lime 

Medioinal  sweetmeats  or  pastilles 

Jledicinal  barks 

Chalk,  clay,  Tripoli 

Perfumed  and  medicinal  essences 

Sponges  ot  any  kind 

Liquid  amber 

Gum  arabio  or  gum  lac 

Glycerin 

Lint 


Senna  leaves  and  rosemary 

Soaps  and  syrups,  medicinal 

Linseed  or  linseed  flour 

Cocoa  butter 

Tat  for  ointments  or  pomades 

Medicines  in  ijelatin  capsules,  patented  medi- 
cines, as  weli  as  balms  and  mixtures  of  oils  in 
drugs,  pastes,  powders,  in  a  liquid  state,  traga- 
cintli,  and  medicines  in  any  form  and  prepared 
in  any  way  not  specially  mentioned 

Medicines  and  drugs,  in  pastes,  powders,  liquids, 
tragacauth  in  any  form,  and  preparod  in  any 
way,  not  specially  mentioned 

Mustard  in  seed  or  flour 

Gall  nuts 

Oiide  of  zinc 

Filtering  paper 

Pitch,  resinous 

Epsom  and  G  lauber  salts 

Saltpetre  or  nitrate  of  potasli 

Sal-ammoniac 

Caustic  soda 

Medicinal  berries 

Sulphate  ot  iron 

Sulphate  ot  zinc  or  white  vitriol 

Sulphate  of  copper  or  bhio  vitriol 

Sulphate  of  quinine 

Persian  sherbet 

Turpentine 


Utensils  for  chemists  and  druggists,  of  faience, 
stone,  and  composition,  such  as  mortars,  basins, 
&c 

Poisons  lor  tanning,  insects,  &c 

Medicinal  wines,  such  as  quinine,  extract  ol  meat, 


&c. 


Taseline,  casmoline,  and  petrolate 

Bristol  sarsaparilla,  and  other  similar  kinds. 


MiSCELLASEOrS  Aeticles. 

Jlineral  oils  such  as  camphine,  petroleum,  and 

naphtha  

Perfumed  oils 

Alcohol 


Pes.  Cts. 

0-01 
0-15 
0-13 
0-02 
I'OO 
1-fK) 
0-03 
0-10 
0-03 
0'13 
0-03 
013 
0-03 
0-13 
0-03 


0-lJ 
0-13 

0-os 

0'03 
0-M 
0-03 
0-02 
0-02 
O'OS 
0-05 
0-02 
0-15 
O'Ol 
0-02 
0-03 
I'OO 
O'Oo 
0-05 

0-03 
0-10 

015 
0-10 
0-08 

0-01 

O'lO 

Prohibited.* 


Articles, 


MiscELLiKEors  Aeticles,  &.c.—con(, 

,   Tar,  pitch,  blacking • 

i   Starch  or  fecula  of  potatoes  for  industrial  use  .... 

Manufactures  of  amber 

Aniline  and  carmine 

Electrical  apparatus  for  telegraphs  and  telephones 

Varnish  of  any  kind 

Caoutchouc  tissue,  manufactured  as  shoes,  capes, 
covers,  boots,  and  other  similar  articles 

Caoutchouc  manufactured  in  articles  of  any  kind 
not  otherwise  specified 

AVhite  wax,  pure  or  mixed,  not  manufactured  .... 

.irticles  of  wax  not  specially  mentioned 

Beer 

Giues  of  any  kind 


Rates  of  Duty 

per 
Spanish  Pound. 


Colours  and  sizings  of   any  kind  not  specially 
juenlioned,  in  powders,  pastes,  or  oil 

Articles  of  celluloid  ot  any  kind 

Dynamite 

Matches  of  all  kinds 

Fireworks  of  any  kiud 

Perfumes  of  all  kinds 

Soap,  common 

„     superior,  toilet  soap,  perfumed 

Ochre  and  other  coloured  earths 


Pes.  Cts. 

002 
0-03 
0-SO 
0'25 
Prohibi'.cd, 
0-03 

025 


Powder,  blasting,  under  special  authority  of  the 
Government , 


Powder,  other 

Candles,  tallow,  wax,  &c. 


0-30 

0-12 

0-23 

0'02 

0-Ofi 

0-01 

OiO 

Pr.hibitcd. 

0-01 

OlS 

013 

0-02 

0-10 

O'-tO 

0-50 

Prohibited 

•03 

The  following  articles  pay  specific  duties  as  under  : — 


Articles. 


Rates  ol  Duty. 


Foreign  spirits  more  than  12  degrees  up  to  25  de- 
grees, inclusive  by  the  Cartier  alcohoimeter. . . . 

Do.,  more  than  23  degrees  by  the  Cartier  alcohol- 
meter  (with  special  authority  of  the  Govern- 
ment) pay  same  duty  as  the  preceding  articles 
with  an  increase  per  degree  in  excess  of 


Pes.  CIS. 
Botllo        0'40 


0-03 


The  following  articles  are  free  from  import  duty  : — 

Manure  for  agricultural  use. 

Stills,  under  special  authority  from  the  Govcrnmeut. 

Mercury  for  mines. 

Lime  and  cement. 

Coal  and  animal  charcoal. 

Crucibles  for  melting  metals. 
Articles  not  mentioned  in  the  tariff  pay  the  duties  leviable 
on  similar  articles  ;  those  not  mentioned  in  the  composition 
of  which  there  are  several  materials  pay  the  duty  le\iable 
on  the  chief  material;  finally,  for  those  not  mentioned  which 
cannot  be  classified  there  is  levied  50  per  cent,  on  the 
invoice  value.  If  the  original  invoice  is  missing,  a  valuation 
of  the  goods  will  be  made  by  experts. 

The  import  duties  are   fixed  on  the  gross  weight  without 
any  deduction  for  cases  and  packages. — Ibid. 


•  Except  under  special  i)eruiit  of  the  Government.    See  below. 
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EXTRACTS  FROM  DIPLOMATIC  AND 
CONSULAR  llEPOUTS. 

K.\MIK   ClLTIVATIOX   IX   MEXICO. 

Ste  Board  of  Trade  Journal  for  December,  p.  0J8. 

The  Prepabation  op  Ramie  Fiphe, 
Ibid,,  pp.  "Oj— 711. 

The  Workixo  op  the  State  Alcohol  Moxoi-oly  in 

SwiT/KttLANn. 

Jbid.,  pp.  717—718. 

Extension  op  the  Alcohol  Brawdack  in  Germakt, 

An  onler  lias  just  been  issued  by  wliicli  German  soap- 
makers  lire  allowed  to  use  aleoliol  in  tlieir  mauut'actures 
free  of  duty,  provided  they  conform  to  certain  regulations. 
These  rules  are  very  simple,  and  consist  simply  in  the  inami- 
facturer  K'^''"{!  notice  on  an  otKcial  form  of  the  (juantity  of 
spirit  wliich  he  intends  to  use,  and  tlie  time  wlien  the  manu- 
facturinj;  process  is  to  take  place.  The  aleoliol  is  tlien 
fonvarded  to  the  works  in  bond,  and  in  ollieially  sealed 
packajies,  and  at  the  appointed  hour  an  Kxcise  officer  attends 
at  the  works,  breaks  the  seal,  and  watches  the  incorporation 
of  the  alcohol  into  the  soap-stoek  until  tlie  spirit  has  been 
fully  mixed  with  the  eaustic-soda  lye.  The  concession  has 
been  made  si)ecially  in  the  interests  of  the  manufacturers 
of  transparent  toilet  soaps.  For  the  manufacture  of  per- 
fumery with  duty-free  alcohol  facilities  are  iiheady  given. — 
Chemist  and  Druytjist, 


MISCELLANEOUS  TRADE  NOTICES. 

Excuse  JI-OiTres  ix  the  District  of  La  Kochelle. 

In  the  matter  of  artificial  manures,  the  English  have 
nearly  lost  the  market,  not  from  the  bad  quality  of  the 
manures  supplied,  but  because  they  have  not  seen  tit  to  sell 
their  manures  with  guarantees  of  lixed  price  and  strength. 

The  French  laws  against  the  adulteration  of  manures  are 
particularly  stringent.*  They  require  that  particulars  shall 
be  given  of  the  origin,  whether  natural  or  mainifaetured, 
of  the  manures  sold,  with  a  detailed  statement  of  their 
fertiUsiug  value,  expressed  by  the  quantity  of  nitrogen, 
potash,  phosphoric  acid,  and  other  elements  contained  in 
them.  The  price  is  to  be  based  upon  the  quantities  of  the 
respective  constituents.  English  manure  makers  have  no 
supplied  manures  in  exactly  the  form  required  by  the  Frenc 
farmers.  They  have  been  consequently  manipulated  by 
retailers,  and  "  the  English  article,  however  good  it  ma 
have  been  when  it  arrived,  has  often  reached  the  farmers 
in  an  adulterated  condition,  and  has  got  a  bad  name 
consequently." 

Owing  to  the  failure  of  English  makers  of  manures  to  give 
satisfaction,  for  the  reasons  stated,  and  also  because  the 
manures  are  a  little  dearer  than  tlie  French,  some  large 
manufactories  have  been  established  lately  in  France,  but  it 
is  agreeil  that  no  better  manures  can  be  made  than  the 
English,  and  a  good  business  could  be  done  if  P^nglish  firms 
were  willing  to  meet  the  requirements  of  the  fanners  and 
keep  to  the  letter  of  the  laws. — Board  of  Trade  Journal. 


Perfumery  Maxufacture  ix  Austria. 

The  Vienna  Chamber  of  Commerce  reports  that,  in  spite 
of  many  adverse  circumstances,  the  Vienna  perfumery 
industry  is  steadily  expanding.  The  we.iltliier  classes  in 
Austria,  who  formerly  would  only  use  French  or  linglish 

•  See  this  Journal,  Feb.  1388,  p.  IM. 


soaps  and  perfunnM-y,  are  learning  to  appreciate  the  excel- 
lence of  native  manufactures,  and  since  last  year  an  export 
business,  mostly  with  the  Fast  Indies,  1ms  grown  u|)  in 
certain  goods,  especially  toilet  soaps  of  nicdluni  qualilies. 
Viennese  glycerin  soaps  have  been  enabled  to  couipcle  with 
Knglish,  French,  and  German  made  articles  lately  because 
drawback  on  the  denaturalised  spirit  useil  in  their  manufac- 
ture is  now  granted  to  the  Austrian  makers,  but  hitherto 
perfumers  have  not  been  able  to  obtain  an  extension  of  the 
ilrawback  ii'gulationsto  alcoholic  extract  sand  other  peri'umes. 
The  tiernian  makers,  on  the  other  hand,  enjoy  eompleto 
inmiunity  from  any  alcohol  duty  on  goods  exported,  and  are 
consequently  able  to  take  much  of  the  Fast  Indian  trade 
which,  but  for  these  advantages,  the  Austriatl  makers  would 
monopolise. — Clirmist  and  VnKjijisl. 


The  PAi'Kit  IxmsTitv  ix  Spain. 

The  industrial  movement  at  Hilbao  continues  unchecked, 
and  among  the  many  schemes  in  view,  it  is  now  nqiorted 
that  a  paper  mill,  of  the  largest  and  most  perfect  style,  will 
be  established  in  a  very  short  time.  The  paper  industry  in 
the  country  is  mostly  confined  to  the  north  of  Spain,  in  tho 
Basque  provinces  and  in  (.'ataloiiia  ;  but  there  is  .still  room 
for  tlic  inip(u-tati(Ui  of  about  .'i.dlMl  tons  annually,  particularly 
from  Helgiuni.  Although  lladrid  is  a  very  large  market  for 
paper,the  paper  industry  is  not  eillierextensive  orprosperous, 
and  is  far  from  being  in  proportion  to  the  wants, — 
l7idustrii;s. 


The  Ausiriax  Sugar  Trade. 

This  year's  manufacture  of  raw  beet  sugar  was  o\-er  in 
Austria  and  Hungary  by  December  1st.  There  were,  altogether, 
215  factories,  as  against  210  last  season,  and  an  output  of 
GO  million  metrical  centners,  compared  with  47  millions. 
Tne  increase  has  been  due  partially  to  the  greater  area,  but 
chiefly  to  tlie  improxed  quality,  and  therefore  larger  yield, 
of  this  year's  beetroot  crop.  The  area  showed  an  increase 
of  90  per  cent.,  and  the  yield  one  of  29  per  cent.  Tho 
manufacture  of  raw  sugar  rose  from  5  J  million  metrical 
centners  to  over  seven  millions,  and,  as  the  home  consumption 
promises  to  remain  stationary,  Austria-Hungary  will  be  able 
to  export  nearly  twice  as  much  as  last  year.  Most  of  the 
raw  and  refined  sugar  available  for  export  has  already  been 
Sent  to  Germany,  in  order  to  use  the  Elbe  route  before  the 
winter  interrupts  naf^gation. 

The  large  profits  made  during  the  present  season  form  an 
added  indueement  to  extend  the  acreage  devoted  to  beet, 
especially  in  Hungary,  where  the  sugar  industry  has  been 
taken  up  energetically  by  the  first-class  firms.  About  20 
new  factories,  some  of  unusual  capacity,  will  be  readv  at  the 
beginning  of  next  season  to  compete  with  the  Bohemian 
factories,  not  only  for  the  home  market,  but  also  for  the 
ex]iort  trade,  for  which  the  Hungarians  prefer  tlie  sea  route 
t'(ii  Fiume. — Standard. 


IUtterixe  Legisl.itiox  in  Holland. 

The  new  Margarine  Act  passed  by  the  Dutch  Legislature 
last  session  will  come  into  operation  on  1st  .January  next. 
In  the  main  it  follows  closely  the  English  Margarine  Act, 
1887;  in  fact  this  measure  led  to  it.  But  the  Dutch  Act 
ofl'ers  some  imiiortant  niodifieafions.  It  will  be  criminal  to 
use  the  word  "  butteriiie  "  for  margarine  mixtures,  and  all 
such  coniponnds  must  be  labelled  "margarine"  before  they 
can  be  "  delivirr-d "  or  sold  in  the  kingdom.  But  on  the 
other  hand,  dairy  butter,  if  not  absolutely  pure,  can  onlv  be 
sold  under  the  name  of  "  butter  substitute."  Meanwhile  a 
new  compound  will  be  mauufactured  shortly  at  Amsterdam, 
where  a  large  factory  is  in  course  of  erection  for  the  purjiose. 
That  compouiKl  is  a  preparation  from  cocoa-nuts  and  similar 
oily  products  of  the  tropics.  It  is  styled  "  cocoa-nut  butter," 
and  is  stated  to  be  an  excellent  substitute  for  butter  in 
cooking,  especially  as  it  can  be  manufactured  at  a  price 
much  lower  than  either  butler  or  margarine.  In  Amsterdam 
the  new  factory  is  started  by  the  "  JJutch  Vegetable  Butter 
Company." — Industries. 
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The  Petroleum  Supply  of  the  Caucasus. 

The  price  of  the  raw  material  (naphtha)  durinf;  the  last 
two  3'ears  has  <rone  up  from  1^  copecks  per  pood  of  36  lb. 
to  7  copecks,  the  pi'esent  price,  and  there  is  no  denying 
that  formerly-  the  supply  was  beyond  the  demand,  and 
that  now  the  reverse  is  the  case ;  hut  this  can  easily  be 
explained  without  coming  to  the  conclusion  that  the  supply 
is  exhausted.  Bearing  in  mind  that  the  Trans-Causcasian 
Railway  can  only  carry  a  fixed  quantity  of  the  refined 
kerosene  to  Batoum,  on  the  Black  Sea,  for  exportation, 
owing  to  the  difficulties  caused  by  the  steep  gradients,  by 
far  the  greater  part  has  to  find  an  outlet  to  the  Russian 
and  pAiropean  markets  by  the  steamers  and  sailing  vessels 
on  the  Caspian  Sea,  which  carry  the  kerosene  iu  bulk  to 
Astrakhan  at  the  mouth  of  the  River  Volga.  Two 
years  ago  there  was  not  sufficient  carrying-power  on  the 
Caspian,  so  that  freights  went  up  enormously,  with  the 
result  that  so  many  ordered  new  steamers  and  sailing 
vessels  that  the  supply  is  now  excessive.  In  one  year 
15  new  steamers  were  added ;  taking  each  as  carrying 
1,000  tons,  you  get  15,000  tons  a  trip,  and,  seeing  each 
boat  makes  on  an  average  35  trips  during  the  season,  these 
alone  added  525,000  tons  to  the  carrying-power,  exclusive 
of  sailing  vessels.  Refineries  were  consequently  extended 
to  such  au  extent  that  the  supply  of  the  r.aw  material  is 
now  insufficient,  although  the  amount  raised  is  no  less 
than  formerly. 

It  must  be  understood  that  the  naphtha  has,  up  till  lately, 
only  been  bored  for  in  one  place,  some  nine  miles  from 
here,  called  Balakhaui,  which  is  only  about  1',  miles  long 
by  one  mile  broad  in  extent.  Lately,  a  new  place  nearer 
town  has  attracted  attention,  and  promises  to  eclipse 
Balakhani ;  it  is  called  Bailoff  Mees.  There  are  many 
places  in  the  vicinity  where  naphtha  is  known  to  exist, 
but  as  a  bore-hole  costs  from  5,000/.  to  6,000/.,  people  do 
not  care  to  risk  their  monej'  iu  experiments  unless  some 
one  lias  already  done  so  successfully  close  by.  Bailoff 
Mees  would  have  remained  untouched  if  it  Iiad  not  been 
for  the  boldness  of  a  Persian  named  Tagieff,  who  started 
boring  there  and  found  naphtha ;  he  is  now  one  of  the 
wealthiest  men  here. 

The  conclusion,  therefore,  is  not  that  the  supplv  is 
becoming  exhausted,  but  that  through  the  facilities  of 
export  having  so  suddenlj-  increased,  the  present  supply 
of  the  raw  material  is  iusufficient  to  meet  the  demand, 
wliicli  supply  only  requires  working  to  bring  it  up  to 
the  quantity  required,  and  this  is  sTowlj'  being  done. — 
Jrotimonger. 

CocoA-NuT  Butter  in  Germany. 

The  following  is  an  extract  from  the  last  report  of  the 
United  States  Consul  at  Mannheim  on  the  subject  of  the 
manufacture  of  cocoa-nut  butter  in  Germany : — • 

"  German  chemists  discovered  in  the  cocoa-nut  a  fatty 
substitute  for  butter.  This  discovery  was  made  by  a 
Dr.  Schlunk,  practical  chemist  at  Ludwigshafen-on-the- 
Khine.  Shortly  after  the  discovery  was  made  a  firm 
was  established  iu  this  city  under  the  name  '  P.  Midler 
and  Sohue,'  which  sunk  a  large  amount  of  capital  in  an 
enterprise  having  for  its  object  the  production  of  the 
new  article,  to  which  they  gave  the  name  of  '  cocoa-nut 
butter.'  The  results  achieved  have  more  than  justified  their 
expectations.  The  firm  is  not  able  to  meet  the  constant 
demands  made  upon  it.  Although  in  existance  only  one 
year,  it  employs  25  workmen,  who  get  from  25  to  75  cents,  a 
day,  has  a  40-horse-power  engine,  and  produces  daily  3,000 
kilos,  of  butter,  which  retails  at  from  55  to  65  pfennigs,  or 
from  13  to  ISj  cents,  per  pound,  or  25  to  30  cents,  per 
kilogramme. 

"  The  nuts  are  obtained  from  almost  all  lands  lying  iu  the 
tropics,  especially  from  the  South  Sea  and  Coral  Islands, 
Arabia,  the  coast  countries  of  Africa,  and  South  America. 
Natives  in  countries  where  the  luits  grow  hai-e  for  a  long 
time  used  the  milk  of  these  nuts  instead  of  food  oils.  It 
contains  60  to  70  per  cent,  of  fat,  and  23  to  25  per  cent,  of 
organic  substances,  of  which  9  to  10  per  cent,  is  of  albumen. 
Liebig  and  Fresenius  had  already  discovered  the  value  of 
the  cocoa-nut  oil,  or  fat,  but  did  not  succeed  in  its  production 


as  a  substitute  for  butter.  The  new  butter  is  of  a  clear, 
whitish  colour,  melts  at  from  26'  to  28'  C,  and  contains 
0"0008  per  cent,  w.ater,  0-066  per  cent,  mineral  stuffs,  and 
99-9932  percent,  fat. 

"  It  hardens  at  19'  C.  It  is  better  adapted,  however,  for 
the  kitchen  than  for  the  dining-room,  that  is,  for  cooking 
purposes,  than  for  the  uses  to  which  butter  is  put  ou  our 
tables.  It  is  neither  disagreeable  to  the  taste  nor  smell.  In 
a  country  where  real  butter  runs  all  the  way  from  25  to  35 
cents,  per  pound,  and  cocoa-nut  butter  costs  but  15  cents.,  a 
great  future  must  open  up  before  the  latter.  At  present  it 
is  chiefly  used  in  hospitals  and  other  State  institutions,  but 
is  also  rapidly  finding  its  way  into  houses  or  homes  where 
people  are  too  poor  to  buy  butter.  The  working  classes 
are  rapidly  taking  to  it  instead  of  the  oleomargarines, 
against  which  so  much  had  been  said  in  the  papers  during 
the  last  two  or  three  years. 

"  The  new  butter  is  said  to  be  singularly  free  from  acids 
and  other  disturbing  elements  so  often  found  in  butter, 
especially  that  made  from  milk  taken  from  cows  diseased 
with  tuberculosis.  Here  it  is  estimated  that  fully  10  per 
cent,  of  the  milk-giving  cows  are  so  troubled.  This  absence 
of  acids  and  other  matter  renders  its  digestion  much  easier, 
hence  the  preference  already  shown  for  the  new  article  by 
hospitals  and  such  institutions.  There  are  those  who  do 
not  hesitate  to  declare  this  new  substitute  as  healthier,  and 
infinitely  preferable  to  the  too  often  bad  butter  brought  on 
the  markets,  and  not  to  be  named  in  the  same  breath  with 
oleomargarines  made  too  often  from  the  diseased  fat  of 
horse  and  sheep  flesh. 

"  When  it  is  remembered  that  Germany  has  already  some 
50  factories  making  oleomargarines  and  other  artificial 
butters,  and  that  some  180,000  centners  are  produced 
annually,  it  will  be  readily  seen  that  regular  butter  will  have 
hard  work  to  hold  its  own  iu  a  himdred  uses  against  its  new 
rivals,  and  especially  so  since  the  oleomargarines  and 
artificial  butters  of  all  kinds  are  placed  under  severe,  careful, 
and  watchful  State  inspectors.  It  is  hoped,  however,  that  no 
losses,  but  gains  rather,  will  arise  ;  for  besides  the  profits 
resulting  from  the  new  substitutes  more  meat  and  milk,  as 
such  will  come  on  the  markets,  and  consequently  into  use. 
If,  with  Konig,  we  assume  that  the  principal  nutriments — 
alb\nneu,  fats,  and  carbon  hjdrates  are  paid  for  in  the  ratio 
of  5  : 3  : 1,  i.e.,  a  kilog.  of  albumen  costs  five  times,  and  a 
kilog.  of  fat  three  times,  as  much  as  a  kilog.  of  carbon 
hydrate,  we  arrive  by  comparison  of  the  nutritiousness  of 
milk  with  other  articles  of  diet,  at  the  following  results : — 
If  we  pay  for  1  kilog.  of  milk,  15  pfennigs,  for  a  mark  we 
get  21 '33  per  cent,  of  nutriment;  for  1  kilog.  lard  (bacon), 
172  pfennigs,  16'08  per  cent. ;  for  1  kilog.  fatty  cheese,  162 
pfennigs,  14'32  per  cent.;  for  1  kilog.  pork,  131  pfennigs, 
14'01  per  cent.;  for  1  kilog.  veal,  112  pfennigs,  10"33  per 
cent.;  for  1  kilog.  beef,  128  pfennigs,  9-H  per  cent.;  for 
1  kilog.  eggs,  200  pfennigs,  4  ■  97  per  cent. 

"  Now,  if  these  facts  are  once  known,  milk  as  an  article 
of  diet  will  be  more  in  demand,  and  the  quantities  no  longer 
needed  to  make  butter  will  find  their  way  into  the  families 
where  formerly  pure  butter  was  unknown,  but  where  its 
substitute,  cocoa-nut  butter,  has  taken  fast  hold." — Board 
of  Trade  Journal. 

Chemicals  and  the  London  County  Council. 

At  the  meeting  of  the  London  County  Council,  which  was 
held  on  December  17th  at  the  Guildhall,  the  Earl  of  Rosebery 
in  the  chair,  a  report  was  brought  up  by  Mr.  Arthur  Arnold, 
as  chairman  of  the  Main  Drainage  Committee,  in  i\  hich  it  was 
stated  that  the  committee  had  received  from  the  chemist 
his  report,  and  that  of  Mr.  Shoolbred,  as  to  the  experiments 
carried  out  by  Mr.  W.  Webster  at  Crossness,  on  the  electrical 
treatment  of  sewage,  and  they  recommended  that  these 
reports  be  printed  and  distributed  to  the  members  of  the 
Council,  which  was  agreed  to.  The  committee  had  received 
a  report  from  the  chemist  as  to  the  chemicals  used  during 
the  past  summer,  from  which  they  took  the  following 
extract : — "  The  quantities  used  at  the  Barking  Outfall  from 
23rd  May  to  12th  t)ctober  were  1,313  tons  of  manganate, 
and  391  tons  of  sulphuric  acid.  At  Crossness  the  quantities 
used  from  23rd  May  to  6th  October  were  1,686  tons  of 
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manf^nnte  nni  664  tons  of  sulphuric  ncid,  whilst  there  were 
iise<l  lit  the  !<torm  Oveillowsdiiiiii;;  the  siime  period  ISTtous 
of  miiii);aimte  and  -10  tons  of  sulptmric  ncid,  the  total  beiuj; 
a,197  tons  I  cwt.  3  qrs.  G  lb.  inan<;nnnto,  and  1,096  tons 
17  cwt.  2  qrs.  H  lb.  neid,  at  a  cost  of  25,305/.  Is."  The 
report  was  adoptud. — Chemial  and  Druggist. 

RfSSI,VN    SOD.V. 

A  large  works  for  the  uianufaeturo  of  soda  is  being  erected 
in  the  Government  of  Jekaterinoslav,  in  .Southern  Kussia. 
The  output  is  estimated  at  1,000,000  poods,  or  about  16,000 
tons  per  annum.  The  extensive  salt  deposits  in  the  vicinity 
of  the  factories  are  now  being  worked  by  a  Freneli  eompaiiy, 
who  are  under  contract  to  supply  the  nocossary  salt  to  the 
now  factory. — Ibid. 

TlIK    MoNITKVR    SOIKNTIFIQIK. 

The  Moiiileitr  Scieiitijlqiie  is  to  be,  after  all,  continued 
by  Dr.  Quesneville's  son  Georges,  a  l*\llow  of  the  C'ollege 
of  Pharmacy,  and  the  pharmaoist-iii-chief  ot  the  Sainte 
Auue  Asylum. — Itiid. 

Sulphate  of  Copper  for  Spanish  Vixkyards. 

Her  Majesty's  Consul  at  liarcelona  reports  to  the 
Secretary  of  [State  for  Foreii;n  Affairs  that  notices  have 
been  published  in  the  Official  Giiztltc  of  the  province  by 
the  "  Provincial  Deputation,"  signed  by  "  E.  ilaluguer, 
president,"  to  the  effect  that  the  "deputatiou"  have 
decided  to  obtain  in  foreign  markets  where  it  is  manu- 
factured, a  quantity  of  pure  sulphate  of  copper  for 
distribution  to  vine-growers  in  the  province  whose  vine- 
yards are  attacked  by  mildew.  Jlamifaeturers  are  therefore 
invited  to  send  samples,  with  quotation  of  jiriees,  to  the 
"  deputation  "  at  Barcelona,  either  direct  or  through  their 
agents.  —  London  Chamber  of  Commerce  (^Information 
Circular). 

Prussia. 

Our  Berlin  correspondent  telegraphs  that  the  Wursaiv 
Courier  states  that  the  import  into  Prussia  of  cowhides 
and  goatskins,  bones,  hoofs,*  and  horns  is  again  allowed 
on  condition  that  they  are  dry,  and  sent  in  covered  railway 
cars,  and  are  transported  to  their  place  of  destination 
without  being  reloaded. — Bail;/  News. 

CoNcii.iATioN  i.\  Labovk  Disputes. 

The  following  important  report  has  been  presented  to  the 
London  Chamber  of  Commerce  by  a  committee  appointed 
by  the  Council  to  consider  and  report  upon  the  settlement  of 
labour  disputes.  This  report  of  the  Labour  Conciliation 
Committee  has  been  provisionally  adopted  by  the  Council : — 

December  12th.  1889. 

Your  committee  has  given  its  best  attention  to  the  subject 
of  conciliation  in  settling  labour  disputes,  which  was 
referred  to  it  by  the  Council.  It  has  held  eight  meetings, 
and  has  also  had  interviews  with  many  persons  representing 
both  capital  and  labour  and  possessing  practical  information 
on  the  subject.  ,\t  the  first  meeting  of  the  committee  the 
chairman  (Mr.  S.  B.  Boulton)  jilaced  before  it  the  draft 
proposals  which  accompany  this  report  marked  "  A."  These 
have  formed  at  each  meeting  the  subject  of  consideration  by 
the  committee,  who  have  also  had  the  benefit  of  the  opinions 
upon  them  of  many  representative  gentlemen  who  lia\e 
come  before  it  and  expressed  their  views.  These  pro- 
positions have  also  been  brought  before  various  bodies  of 
working  men  both  at  representative  councils  and  at  public 
meetings.  So  far  as  the  committee,  up  to  the  present  time, 
arc  able  to  form  an  opinion,  the  suggestions  contained  in 
the  draft  marked  "  A  "  seem  to  commend  themselves  both 
to  its  own  members  and  to  those  who  have  appeared  before 
it,  or  to  whom  they  have  been  in  other  ways  submitted,  and 
they  also  seem  to  be  practically  adapted  to  carry  out  the 
objects  in  view.  By  means  of  correspondence  the  committee 
has  also  obtained  .some  valuable  information  on  the  subject, 
In  the  mean  time  two  threatened  strikes  have  arisen,  and 
representations  have  been  officially  ni.ade  to  the  committee 
that  the  seniccs  of  the  Chamber  might  possibly,  even  at 


this  early  stage,  be  of  practical  value  in  iH-eventing  such 
oeeurreiiees.  and  their  coiise(iuent  loss  and  injury.  Tlio 
committee  therefore  resolved  to  make  an  interim  report  to 
the  Council,  namely,  to  the  elleet  tint  they  ask  its  pro- 
visional approval  of  the  chairman's  propositions,  and  also 
for  liberty,  if  the  opportunity  arises,  to  put  them  into 
pnietical  operation  as  above  suggested.  Acting  on  the 
belief  that  these  suggestions  would  be  ajiproved  by  the 
Council,  and  urged  by  the  duty  of  doing  everything  'in  its 
power  without  delay  to  prevent  any  jxissibfe  strike,  the 
comniittee  have  already,  on  a  request  which  has  been  made 
to  them,  otfered  facilities  for  mediation,  viz.,  by  offering  to 
place  the  rooms  of  the  Cliambcr  at  the  disposal  of  the 
parties,  and  also  indicating  their  willingness  to  assist  in 
bringing  about  a  settlement.  Upon  this  special  point  there- 
fore the  ajijiroval  of  the  Council  is  asked  by  the  committee. 
I'lider  powers  to  add  to  their  number,  the  committee  has 
invited  -Mr.  K.  H.  Carbutt  to  join  their  body,  and  as  regards 
the  creation  of  the  permanent  committee  eonteinidated  by 
the  (Iraft  pro]iositions,  the  eoniinittei'  suggest  that  the 
selection  of  names  should  be  referred  to  them  to  report 
upon  at  an  early  stage.  Having  regard  to  the  similar 
functions  of  the  Mansion  House  Committee  and  the 
desirability  of  their  action  being  combined  with  that  of  the 
Chamber,  the  eommitlee  would  recommend  tliat  the  Lord 
Jlayor,  Sir  .lames  Whitehead,  and  Cardinal  Manning  bo 
asked  to  join  your  committee,  either  individually  or  as 
represoutiiig  the  Mansion  House  ( 'ommittee. 

S.  B.  BouLTOM,  Chairman. 

Commiltee. — Sir  .John  I,ubboek,  Bart.,  M.P.,  Sir  Albeit 
Kollit,  il.P.,  Sir  Vincent  Kennett-Barrington,  1{.  K.  Causton, 
Esq.,  M.P.,  Samuel  Montagu,  Esij.,  M.P.,  S.  B.  Boulton,  Esq. 
(chairman),  H.  O.  Arnold-Forster,  Esq.,  E.  H.  Carbutt,  E.sq., 
and  Kenric  B.  ilurray  (secretary). 

His  Eminence  Cardinal  Manning,  the  Right  Honourable 
Sir  Henry  Isaacs  (Lord  Mayor  of  London),  and  Sir  James 
Whitehead,  Bart.,  have  now  joined  the  comniittee. 

Labour  Con'cii.iation  Committkk. 
Proposed  liecommendatlons  to  the  Council. 

It  is  advisable  that  the  inteutious  of  the  Chamber  relative 
to  the  settlement  of  future  labour  disputes  should  bo  made 
public  through  the  medium  of  the  Press  and  by  public 
meeting,  and  that  the  co-operation  of  employers  of  labour 
and  of  trades  unions  and  other  representative  bodies  of  the 
working  classes  should  be  earnestly  solicited.  It  is  in- 
evitable that  from  time  to  time  readjustments  of  the  rates 
of  labour  should  take  place  in  sympathy  with  the  fluctuating 
conditions  of  commerce  and  manufacturers,  and  the  London 
Chamber  of  Commerce  fully  recognises  the  moral,  as  well 
as  the  legal,  right  of  both  employers  and  employed  to 
combine  for  the  purpose  of  protecting  their  respective 
interests.  But  the  Chamber,  in  the  interests  of  both  classes, 
is  most  anxiously  desirous  that  such  adjustments  should 
be  brought  about  by  amicable  methods,  and  without  the 
wasteful  and  calamitous  occurrence  of  strikes  and  lock-outs, 
which  in  the  case  of  the  port  of  Ijondon  have  been  proved 
by  sad  experience  to  cause  a  diminution  in  the  volume  of 
trade,  upon  the  continuance  and  increase  of  which  the 
toiling  masses  of  this  metropolis  depend  for  their  daily  bread. 

The  committee  recommends  : — -That  a  permanent  com- 
mittee, representative  of  both  capital  and  labour,  be 
appointed  to  deal  with  questions  arising  out  of  labour  dis- 
putes in  the  port  of  London  and  in  the  metropolitan  district. 
That  this  committee  shall  be  composed  of  members  of  the 
council  of  this  Chamber  and  of  gentlemen  not  being  members 
of  the  Chamber,  but  who  may  appear  to  possess  such 
influence,  authority,  or  experience  as  may  be  useful  in  pro- 
moting the  settlement  of  such  disputes.  "  That  when  it  shall 
be  brought  to  the  knowledge  of  the  committee  th.at  a  dispute 
as  to  the  remuneration  or  other  conditions  of  labour  has 
arisen,  or  is  likely  to  arise,  the  committee  shall  deliberate 
as  to  whether  the  said  dispute  is  of  sufficient  importance  to 
justify  their  intervention  in  the  interest  of  the  commerce  or 
the  manufactures  of  Loudon.  In  the  event  of  their  decision 
being  in  the  affirmative  they  shall  be  empowered  on  behalf 
of  the  Chamber — and  that  either  upon  their  own  initiative 
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or  at  the  request  of  one  or  hoth  of  the  parties  concerned — 
to  endeavour  to  promote  a  just,  fair,  and  reasonable  settle- 
ment ;  and  that  as  a  ireneral  rule  the  following  course  of 
procedure  is  recommended : 

(«.)  That  they  shall  in  the  first  instance  invite  both 
parties  to  the  dispute  to  a  friendly  conference  with  each 
other  ;  offerint;  the  rooms  of  the  Chamber  of  Commerce  as 
a  convenient  place  of  meeting.  Members  of  the  committee 
can  be  present  at  this  conference,  or  otherwise,  at  the 
pleasure  of  the  disputants. 

(6.)  That  in  the  event  of  the  disputants  not  being  able  to 
arrive  at  a  settlement  between  themselves  they  shall  be 
invited  to  lay  their  respective  cases  before  the  committee, 
with  a  view  to  receiving  their  advice,  mediation,  or  assistance. 
Or,  should  the  disputants  prefer  it,  the  committee  would 
assist  them  in  selecting  arbitrators,  to  whom  the  questions 
at  issue  might  be  submitted  for  decision. 

(c.)  That  the  utmost  efforts  of  the  committee  shall  in 
the  meantime,  and  in  all  cases,  be  exerted  to  prevent,  if 
possible,  the  occurrence  or  continuance  of  a  strike  or  lock- 
out until  after  all  attempts  at  conciliation  shall  have  been 
exhausted. 

That  the  committee  shall  endeavour  to  promote  the 
formation  of  councils  of  conciliation  amongst  the  various 
trades  of  London,  to  be  composed  of  employers  and  work- 
men, and  it  is  suggested  that  such  councils,  if  formed,  might 
be  affiliated  to  the  London  Chamber  of  Commerce. — 
London  Chamber  of  Commerce  (^Information  Circular). 


BOARD  OF  TRADE  RETURNS. 

Summary  of  Imports. 


Metals 

Chemicals,  dyestulls,  and   tannins 
materials 

Oils 

Haw  materials   for  non-textile  in- 
dustries   

Total  value  of  all  imports 


Month  ended  30th  November 


1888. 


£ 

£ 

1,733,833 

1,898,436 

461,691 

493,903 

619,523 

66-1,123 

3,12S,423 

3,863,895 

35,223,935 

41,303,409 

Summary  op  Exports. 


Month  ended  30th  November 

1888.                   1S89. 

Metals  {other  than  machinery)  .... 

£ 

2,944,978 

679,420 

2,869,076 

£ 

-l,03i,840 
709,350 

3,032,509 

Total  value  of  all  exports 

19,799,680 

22.180,255 

Imports  of  Metals  for  Mosih  ended  30tii  November. 


Articles. 

Quantities. 

Values. 

1883. 

1889. 

1883. 

1889, 

Copper : — 

15,.32o 

6,894 
2,-518 

166,354 
10,904 

1,913 
1-',911 
46,098 
95,500 
29,153 

6,043 

9,395 

8,861 
3,032 

299,790 

14,640 

611 

13,555 

37,915 

127,906 

61,408 

8,273 

£ 

129,080 

302,618 
190,957 

118,258 
99,579 
15,648 

183,840 
94,476 
11,700 

165,820 
87,383 

;!3»,479 

£ 

73,294 

238,861 
143,619 

325,810 

137,993 

8,023 

175,046 

66,241 

15.4-35 

280,122 

111,858 

JI«gHlus  and  pre. 
cipitate   „ 

tJnwrought , 

Iron  and  steel  :— 
Iron  ore  

Iron  bolt,  bar,  &i;.  „ 

Steel,  unwrought      „ 

Lead,  pig  and  sheet      „ 

Pyrites „ 

Quicksilver Lb. 

Tin Cwt. 

Zinc Tons 

Other  articles  . .  .Value  £ 

422,134 

Total  value  of  metals 

..        j        .. 

1.733,833 

1,898,130 

Imports  of  Chemicals  and  Dyestuffs  for  Month 
ENDED  30th  .November. 


Articles. 

Quantities. 

Values. 

1888. 

1889. 

1888. 

1889. 

Alkali Cwt. 

Bark  (for  tanners' 
and  dyers'  use)  .      „ 

Brimstone , 

Chemicals Value  £ 

Cochineal  Cwt. 

Cutch  and  gambier  Tons 

Dyes  :— 
Aniline Value  £ 

Alizarine 

Other  

Indigo   Cwt. 

Madder  

Nitrate  of  soda 

Nitrate  of  potash  .      ., 
Valonia Tons 

3,866 

29.925 
70,025 

1,178 

1,983 

1,596 

1,212 

58,432 

13,698 

8,013 

4,959 

20,832 
72,224 

1,031 
1,745 

1,187 

836 

74,603 

25,187 

939 

£ 
3,059 

8,616 
14,660 
96,153 

8,008 
49,258 

22,394 
27,258 

1,139 
22,217 

1,558 
30,167 
13,845 
43,828 
122.471 

£ 

3,615 

0,801 

15,416 

1-17,303 

6,619 
47,553 

3l.li97 
13.985 

950 
13,227 

852 
32,393 
23,305 
14^46 

Other  articles. . .  Vahie  £ 

131,307 

Total  value  of  chemicals 

•■ 

404,091 

492,903 
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Ikpohts  op  Oils  for  Month  ended  30th  Novembeb. 


Articles. 


Values. 


Cocoa-nut Cwt.  j        2.510        18,334 

Olive Tuns'  8.11  1,546' 

Palm Cwt.         74.M1         78,388  I 

Petroleum Gall.   12,211,361  11,081,733 

I 
Seed   Tons  ]         1,002  !        1,614 


Train,  lo Tuns 

Turpent  ine Cwt. 

Other  oils Viiluc  B 

Total  value  of  oils  . . . 


I 
1,267 

28,63S  i 


1,313 
42,373 


1838. 

1889. 

£ 

3,070 

£ 

22,333 

31,218 

53,949 

78,SS0 

81.891 

3311,039 

272,(l.-,7 

38,772 

41,105 

24,085 

29,528 

40,8!I4 

72,  Wl 

63,S.'i,S 

87.110 

019,522 


001,123 


Imports    of    Kaw    Materials    fob    Non-Te.xtile 
Industries  for  Month  exded  30th  November. 


Articles. 


Quantities. 


1888. 


Bark,  Peruvian  . .  Cwt. 

Bristles Lb. 

Caout  chouc Cwt. 

Gum  :— 

Arabic „ 


Lac,  &c 

Gutta-percha  . 

Hides,  raw : — 
Dry 


1889. 


Values. 


18SS. 


1889. 


Wet 

Ivory „ 

Manures  :— 
Guano Tons 

Bones „ 

Paraffin Cwt. 

Linen  ra^s Tons 

Esparto,  &c 

Pulp  of  wood  ....        „ 

Rosin Cwt. 

Tallow  and  stearin      „ 

Tur Barrels 

Wood  :— 
Ilewn Loads 

Sawn » 

Staves  

Mahogany Tons  | 

Other  articles Value  £, 


14,821 

178,990 

21,730 

9,861 
3,092 
1,505 

32,885 

57,384 

038 

2,134 

2.74S 
19,944 

3,004 
18,007 
10,945 
46,567 
68,236 

9,229 

179,171 
463,783 
19,813 

2, 


Total  value . 


8,788 

241,718 

17,409 

3,023 
8,170 
2,320 

29,482 
65,874 
1,114 

1,832 

6,942 
30,480 

2,907 
15,635 

8,544 

114,600' 

74,471 

2,660 

178,707 

453,980 

11,952 

3,420 


£ 

07,781 

21,956 
283,374 

41,933 
9,181 
14,024 

85,875 

132,527 

30,937 

17,530 
12,874 
24,601 
32,619 
93,162 
65,039 

9,180 
99,78-1 

6,.331 


£ 

28,60(i 

34,0.jl 
188,724 

11,853 
31,398 
21,652 

77,953 

127,835 

01,724 

10,24.3 
35,926 
41,068 
31,379 
74,169 
63,571 
a4,221 
99,785 


420,053        521,093 


1,050,538 
74,659 
23,432 

820,013 


1,175.095 
65,206 
30,167 

1,109,641 


3,428,423     3,853,895 


Exports  of  Metals  other  than  Machinery  for 

Mo.NTII    KNUED    30th    NoVE.MUER. 


Articles. 

Quantities. 

Values. 

1888. 

1889. 

18S8. 

1889. 

Bniss Cwt. 

6,210 

12,702 

£ 

34,439 

£ 

60,342 

Copper ; — 
Uiiwrought 

l.'.,170 

80,416 

69,677 

184,078 

Wrought „ 

9,40.1 

40,491 

4.3,71 6 

130,681 

Mixed  metul  ....      „ 

14,418 

38.911 

£.1,585 

99,108 

Hardnaro Viihic  £ 

.. 

.. 

281,111 

260,905 

Iron  and  steel Tons 

3oi,;iso 

375,199 

2438,893 

2,843,248 

4,017 

3,428 

61,495 
40,709 

60,058 

Fluted  wares...  Value  £ 

40,334 

Telegraphic  wires  .      „ 

.. 

., 

18,560 

113,300 

Tin Cwt. 

0,919 

8,100 

30,029 

39.501 

Zinc 

4,844 

8,599 

3,840 
165,969 

8,500 

Oilier  articles  . .  Value  £ 

205,043 

Total  value 

•• 

•• 

2,944,978 

4,032,840 

Exports  op  Drugs  and  Chemicals  for  Month   ended 
30th  November. 


Quantities. 

Values. 

1888. 

1889. 

1888. 

1889. 

Alkali Cwt. 

5.53,208 
1,'>1,520 

694,722 
131,834 

£ 

143,237 

61,301 

£ 

156,796 

Bleachin?  materials    „ 

48,122 

Chemical  manures.  Tons 

.. 

21,922 

151,292 

159,253 

Medicines Value  £ 

.. 

87,927 

90,045 

Other  articles  ...       „ 

•• 

•• 

235,660 

255,135 

Total  value 

•■ 

•• 

679,420 

709,^0 

Exports  of  Miscellaneous  Articles  fob  Month 
ENDED  SOth  November. 


In  addition  to  above,  drugs  to  the  value  of  06,3472,  were  imported, 
as  against  70,3762  in  November  1888. 


Articles. 

Quantities. 

Values. 

1888. 

1889. 

1888. 

1889. 

Gunpowder 

.     Llj. 

1,015,500 

1,017,800 

£ 
81,779 

£ 

28.879 

Military  stores. . 

Value  £ 

.. 

.. 

88,186 

84,330 

.     Lb. 
Value  £ 

1,097,500 

1,283,300 

20,041 
00,372 

23,927 

Caoutchouc  .... 

99,741 

Cement 

.   Tons 

52.235 

49,802 

101,439 

99,023 

Earthenware  .. 

Value  £ 

.. 

188,299 

195,890 

Stoneware 

„ 

.. 

.. 

10,353 

19,833 

Glass:— 
Plate 

.  Sq.Ft. 
.    Cwt. 

*       » 

381,817 
11,399 
81,112 
19,014 

388,212 
10,759 
83,021 
15,209 

24,156 
27,878 
37,650 
13,348 

21,239 

Flint 

26,855 

Bottles 

39,007 

Otiier  kinds.. 

18,078 

1024 
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Exports  of  Miscellaxeocs  Articles  for  Month 
EXDKD  30th  November — cont. 


Articles. 

Quantities. 

Values. 

1888. 

1889. 

1888. 

1889. 

Leather  :— 
TJnwrought 

13,706 

15,209 

£ 
121,271 

£ 

127,633 

■Wrought Value  £ 

.. 

.. 

38,625 

33.952 

Seed  oil Tons 

5,943 

6,911 

126,588 

133,133 

Floor  cloth Sq.  Yds. 

1,358,900 

1,336,300 

65,126 

63,030 

Painters'    mate- 

112,087 
5,781 

92,389 
6,213 

137,384 

182,123 

43,220 

135.797 

Paper  Cwt. 

164.045 

Eags Tons 

41,948 

Soap Cwt. 

43,154 

41,951 

41.987 

47.270 

•• 

•• 

2.869,976 

3,082.569 

i¥lontf)Ip  patent  ilist* 

•  The  dates  given  are  the  dates  of  the  Official  Journals  in  which 
acceptances  of  the  Complete  Specifications  are  advertised.  Com- 
plete Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


1.— GENERAL  PLANT,  APPARATUS,  aot 
MACHINERY. 

Applications. 

18.528.  H.  H.  Lake. — From  La  Societe  Anonvme  des 
Parfums  Naturels  de  Cannes.  France.  An  improved  method 
or  process  of  and  apparatus  for  the  lixiviation  of  various 
materials.     November  19. 

18.529.  W.  T.  Walker.  Stills  or  apparatus  for  submitting 
liquids  to  the  action  of  vapours  or  gases.  Complete  Specifi- 
cation.    November  19. 

19,002.  J.  E.  Searles,  jun.  Improvements  in  method  and 
apparatus  for  extracting  the  liquid  of  soluble  constituents 
from  disintegrated  vegetable  materials.  Complete  Specifica- 
tion.    November  26. 

19,070.  E.  W.  Jacob  and  L.  Watson.  Filter  for  beer, 
spirits,  wine,  milk,  and  all  other  liquids.     November  27. 

19,096.  T.  Williams.  Means  and  appliances  for  tbe  pro- 
duction of  pure  carbonic  oxide  gas.     November  27. 

19,103.  G.  H.  Lloyd,  S.  S.  Llo,vd,  jun.,  and  W.  S. 
Sutherland.  Improvements  in  tbe  distribution  and  mixing 
of  the  inflammable  gases  or  vapours  and  air  utilised  in  gas 
or  blow-pipe  welding  or  heating,  and  in  apparatus  connected 
therewith.     November  28. 

19,222.  E.  Theisen. .  Apparatus  for  evaporating  liquids. 
November  29. 

19,488.  A.  L.  Rock.  Charging  apparatus  for  blast  and 
other  furnaces,  gas  generators,  kilns,  ovens,  nnd  retorts. 
December  4. 

19,533.  S.  Alley.  Rotating  furnaces  for  roasting  or 
calcining  ores  or  other  substances.     December  5. 


19.607.  S.  Ralphs.  Vessels  or  apparatus  employed  in 
concentrating  sulphuric  acid,  and  applicable  for  concen- 
trating or  distilling  other  acids  or  liquids.     December  6. 

19,906.  W.  H.  Lonsdale.  Cement  for  covering  boilers, 
steam  pipes,  or  vessels  containing  steam  or  heated  water. 
December  11. 

19.972.  A.  H.  Hobson.  Desiccating  apparatus.  Decem- 
ber 11. 

19,993.  T.  Smith.  Boilers  for  utilising  heat  and  making 
gas  from  the  products  of  combustion.     December  12. 

20,049.  D.  Herman.  Apparatus  for  concentrating  solu- 
tions, drying  substances,  and  like  purposes.     December  13. 

20,147.  A.  J.  Boult. — From  S.  Touyarou.  Machine  for 
agglomerating  and  moulding  sugar,  brick,  coal,  or  the  like. 
December  14. 

20,162.  A.  H.  Hobson.  Desiccating  apparatus.  Decem- 
ber 14. 


Complete  Specifications  Accepted.* 

1888. 

18,948.  V.  Popp.  Method  and  apparatus  for  utilising 
compressed  air  for  production  of  cold.     December  4. 

19,057.  E.  Dobson.  Apparatus  for  consuming  or  prevent- 
ing smoke  in  furnaces.     December  4. 


1889. 

83.  W.  Lawrence.  Apparatus  for  distillatory  and  other 
purposes.     November  27. 

676.  P.  de  Mol  and  A.  Gerken.     Filters.     December  11. 

1462.  E.  Ducretet.     Filtering  apparatus.     December  11. 

1847.  E.Harrison.  Apparatus  for  softening  and  purifying 
water  and  prevention  of  incrustation  in  boilers.  December  18. 

2675.  W.  F.  Goreham  and  M.  Watson.  Arrangement  of 
mills  for  gi'inding  cement,  phosphates,  &c. 

10,521.  G.  H.  Barrus.  Apparatus  for  determining  the 
quantity  of  moisture  in  steam.     December  18. 

16.583.  A.  CoUingridge.  Condensing  apparatus.  Decem- 
ber 11. 

17,084.  V.  W.  Blauchard.  Furnace  and  apparatus  for 
generating  heat.     December  11. 

17,432.  L.  Fronim.     Thermometers.     December  11. 

17,505.  J.  Martinez- Ancira.  Centrifugal  pump.  Decem- 
ber 11. 

17,686.  R.  Davidson  and  E.  Emanuel.  Apparatus  for 
supplying  a  continuous  and  unvarying  quantity  of  air  to 
blast-furnaces,  blow-pipes,  &c.     December  18. 


II.— FUEL,  GAS,  AND  LIGHT. 

Applications. 

18,502.  E.  Fales.  Improvements  in  and  relating  to  the 
method  of  and  apparatus  for  burning  coal  and  other  fuel  in 
furnaces.     Complete  Specification.     November  19. 

18,543.  J.  E.  Butterwortb.  An  improvement  in  fire- 
lighters.    November  20. 

18,831.  Kirkham,  Hulett,  and  Chandler,  Lim.,  and  J. 
Chandler.  Improvements  in  apparatus  for  separating  or 
extracting  tar  and  other  impurities  from  gas.    November  23. 

18,970.  J.  Woodward.  Improvements  in  apparatus, 
mechanism,  and  arrangements  for  the  manufacture  of  gas 
from  coal,  cannel,  or  other  suitable  material.    November  26. 
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19,121.  W.  G.  Robinson.  Improvements  in  apparatus 
for  pi'iicnxing  and  hurniiig  trun  from  lionvv  oils  or  cailioii- 
iici'ous  tluids.     Xovoiuliur  28. 

19,25G.  G.  ('.  Trewby.  Improvt'iiiciits  ill  the  mothod  of 
and  means  for  eharginj;  gns  ritorts.     November  ;iO. 

19,310.  J.  Watts.     Improved  tireligbters.     December  2. 

19,-I-I9.  0.  Harpreaves,  .1.  \\  Scnmton,  and  K.  W.  Porter. 
Iniproveiiu'iits  rt'laliiijx  to  tlic  niamifaeture  vi  «;a-i  and  to 
apparatus  therefor.     Complete  iSpecilieation.     December  3. 

19,339.  W.  P.  Thompson From — Houdman.  Improve- 
ments in  apparatus  for  reducing  and  pulverisinj;  mineral  fuel 
and  other  materials  to  powder,  ami  for  supplviuf;  the  same 
mixed  with  air  to  furnaces.     December  j. 

19,572.  W.  Wood.  Improvements  in  apparatus  for  the 
manufacture  of  illuminating  or  heating  gases.     December  5. 

19,CC8.  II.  Urooke.  Improvements  in  firelighters.  De- 
cember 7. 

19,721.  F.  J.  Jones.  Improvements  in  the  process  of, 
and  in  apparatus  for,  the  manufacture  of  illuminating  gas. 
l)ecend)er  7. 

19,763.  F.  Morris.  An  improved  apparatus  for  charging 
inclined  gas  retorts.     December  9. 

19.993.  T.  Smith.     See  Class  I. 

20,031.  W.  Smith.  Improvements  in  lighting  by  means  of 
gns.     December  12.  , 

20,083.  F.  Siemens.  Improvements  in  regenerative  gas 
furnaces  and  gas  producers.     December  13. 


CoMFLETE  Specifications  Accepted. 

1888. 

17.G13.  F.  .T.  Jones  and  L.  C.  Alexander.  Apparatus  for 
manufacture  of  gas  for  illuminating,  &c.,  and  suitable  for 
other  purposes.     December  4. 

18,-I65.  J.  F.  Cohen.  Manufacture  of  artificial  fuel. 
December  11. 

18,682.  W.  J.  Righton.  Instantaneous  water  heaters. 
December  4. 

1889. 

99.5.  W.  B.  Wcstlake.  Apparatus  for  manufacture  of 
perforated  fuel.     November  27. 

1011.  W.  15.  Westlake.  Apparatus  for  manufacture  of 
perforated  fuel.     November  27. 

2964.  H.  Rate.  Method  and  appliance  for  intensifying 
the  light  of  oil,  gas,  &c.     December  II. 

15,426.  M.  A.  Morse.  Manufacture  of  gas,  and  apparatus 
therefor.     November  27. 

16,138.  E.  Tatham.  Cases  or  gaseous  mixtures  for  the 
production  of  light,  heat,  and  power.     December  4. 

16,142.  K.  Tatham.  Improvements  in  coal  gas  and  like 
gases,  and  their  manufacture.     December  4. 

16,646.  D.H.  Kuapp.     Manufacture  of  gas.     December  4. 

n,'t^)i.  — Badlam.  ,\pparatus  for  sHp]ilying  air  to  car- 
burettors and  the  outlet  i)ipts  thereof.     December  18. 

17,697.  D.  Irving.  Hydraulic  gas  mains  and  valves  con- 
nected therewith.     December  11. 


III.— DESTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS.  Etc. 

Ael-I.ICATIONS. 

18,.599.  A.  J.  lioult.  —  From  L.  Zwillingcr,  Austria. 
Improved  jiroeess  and  appaiatus  for  the  luoduction  of  best 
haril  charcoal  together  with  the  simultaneous  recovery  of 
acetic  acid,  wood  spirit,  tar,  ammonia,  gas.     November  20. 

18,823.  L.  Zwillinger.  Improved  process  and  ai>paratus 
for  the  production  of  best  hard  charcoal,  together  with  the 
sinniltaneous  recovery  of  acetic  acid,  wood  spirit,  tar. 
ammonia,  and  gas.     November  23. 

19,183.  J.  A.  Yeadon  and  W.  .\dgie.  Improvements  in 
retorts  or  furnaces  for  the  distillation  of  coal  or  other 
analogous  purposes.     November  29. 

Complete  Specification  Accepted. 
1889. 

2.')69.  J.  II.  du  Vivier.  Apparatus  for  priiduclion  of 
pyroligneous  acid.     December  18. 


IV.— COLOURING  MATTERS  and  DYES. 
Applications. 

18.517.  15.  Willcox. — From  The  Farbenfabriken  vorm. 
F.  Bayer  and  Co.,  Gernumy.  Improvements  in  the 
manufacture  or  production  of  azo-colouring  matters. 
November  19. 

18.518.  B.  Willcox.— From  The  Farbenfabriken  vorni. 
F.  Bayer  and  Co.  Improvements  in  the  manufacture  of 
blue  colours  of  the  rosaniline  gi'oup.     November  lU. 

18.519.  15.  Willcox.— From  The  Farbenfabriken  vorm. 
F.  Bayer  and  Co.  Improvements  in  and  connected  with  the 
mainifacture  and  production  of  direct  dyeing  colouring 
matters  for  dyeing  and  printing.     November  19. 

18,901.  C.  Dreyfus.  Improvements  in  the  m.anufaeture 
and  production  of  colouring  matters  for  dyeing  and  printing. 
Complete  Specification.     November  25. 

18,927.  H.  H.  Griffiths.  An  improved  copying  ink. 
November  26. 

19,655.  B.  Willcox.— From  The  Farbenfabriken  vorm. 
F.  Bayer  and  Co.,  Germany.  Improvements  in  the  manu- 
facture and  production  of  dyestuffs  for  dj'eing  and  printing. 
December  6. 

19,729.  H.  II.  Lake.— From  A.  Leonhardt  and  Co., 
Germany.  Improvements  in  the  manufacture  of  colonrinc 
matter.     December  7. 

20,020.  K.  E.  Klimosch  and  F.  C.  Weiss.  A  new  manu- 
facture of  colouring  matter  for  dyeing.     December  12. 

20,047.  S.  A.  Sadler  and  A.  Wolf.  Improvements  in  the 
manufacture  of  alizarine  and  the  alkaline  salts  of  alizarine 
sulphonic  acid.     December  13. 

Complete  Specifications  Accepted. 
1889. 

1803.  J.  Frost.  Method  and  means  for  concentrating 
solutions  for  the  production  of  dyes,  &c.     Deeeml)er  11. 

2499.  O.  N.  Witt.  Production  of  new  azo  dyes.  De- 
cember 18. 

2635.  R.  Gnehm.  New  colouring  matter,  and  its  method 
of  manufacture.     December  18. 
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v.— TEXTILES,  COTTON,  WOOL,  SILK,  Etc. 

Applications. 

18.852.  T.  Burrows.  Improved  metliod  of  treating  flax 
yarns.     November  23. 

18.853.  T.  Burrows.  A  novel  method  of  preparing  flax 
and  hemp.     November  23. 

18,925.  A.  Mitsclierlich.  A  method  of  and  apparatus  for 
manufacturing  threads  from  wood.     November  25. 

18,932.  K.  T.  Sutherland  and  G.  Esdaile.  An  improved 
method  of  treating  vegetable  fibres  so  that  they  will  spin 
more  easily,  aud  make  stronger  yarn,  thread,  or  strand. 
November  26. 

19,733.  E.  T.  Truman.  Improvements  in  the  treatment 
of  hemp,  flax,  jute,  cotton,  and  other  substances  in  order  to 
preserve  the  same.     December  9. 

Complete  Specifications  Accepted. 
1888. 

17,574.  II.  Sauvage.  Conversion  of  jute  textiles.  De- 
cember 4. 

1889. 

2570.  J.  H.  Du  Vivier.  A  new  composition  called 
"  artificial  silk,"  for  the  production  of  threads,  and  for 
coatiuo-  threads,  fabrics,  &c.,  and  apparatus  for  muuufaetur- 
ing  the  said  composition.     December  18. 

2571.  J.  H.  Du  Vivier.  Apparatus  for  manufacturing 
textile  threads  from  viscous  or  semi-fluid  matters.  De- 
cember 18. 

13,127.  W.  Latimer.  Fibre  from  the  leaves  of  needles  of 
Piiius  Australia  aud  other  coniferous  trees.     December  4. 


VI.— DYEING,  CALICO  PRINTING,  PAPER 
STAINING,  AKD  BLEACHING. 

Applications. 

18.718.  P.  Thomas.  Improvements  in  machinery  or 
apjjaratus  for  bleaching  yarn.     November  22. 

18.719.  P.  Thomas.  Improvements  in  machinery  or 
apparatus  for  bleaching  aud  washing  woven  fabrics. 
November  22. 

18,859.  E.  B.  Gouty.  An  improved  process  and  means 
for  dyeing  yarns  and  fibrous  substances.     November  25. 

18,973.  L.  Weldon.  Improvements  in  machines  for 
dyeing  cotton  and  analogous  materials.  Complete  Specifica- 
tion.    November  26. 

19,408.  C.  Weber-Jacquel.  Improved  apparatus  for  dye- 
ing, cleansing,  bleaching,  and  drying  yarn  in  cops  or  in 
similar  condition.     December  3. 

19,490.  L.  Schreiner.  A  new  or  improved  method  of 
dyeing  aniline  black.     December  4. 

1 9,863.  C.  Corron.  Improved  apparatus  for  dyeing  textile 
fabrics.     December  10. 

20,026.  F.  A.  Egleton.  The  manufacture  of  an  improved 
medium  for  staining  or  colouring  various  substances. 
December  12. 

20,064.  11.  HoUiday.  Improvements  in  producing  azo 
colours  on  cotton  or  other  vegetable  fibres.     December  13. 

20,155.  F.  Rhodes.  Improvements  in  apparatus  for 
dyeing  wool,  wool  tops,  cottou,  aud  other  fibrous  substances. 
December  14. 


Complete  Specification  Accepted. 
1888. 
18,904.  J.  Cowan.     Iiullgo  dyeing.     November  27. 


VII.— ACIDS,  ALKALIS,  and  SALTS. 

Applications. 

18,701.  P.  Naef. — Partly  communicated  by  G.  Lunge, 
Switzerland.  Improvements  in  treating..*^inipure  hydrochloric 
acid  or  mixtures  of  gases  containing  hydrochloric  acid  for 
the  manufacture  of  chlorine.     November  22. 

18,742.  L.  T.  Thome,  E.  Luck,  and  Brin's  Oxygen 
Company,  Limited.  Improvements  in  the  manufacture  of 
vinegar.     November  22. 

18,904.  W.  P.  Thompson.— From  E.  de  Lorn  de  Berg, 
Belgium.  Process  for  the  maimfacture  of  picrid  acid  by 
crude  phenols.     Complete  Specification.     November  25. 

19,144.  R.  Fullarton.  Process  for  the  separation  of 
carbonate  of  Ume  from  phosphatic  minerals.     November  28. 

19,225.  T.  Wilton  and  G.  Wilton.  Improvements  in  or 
connected  with  the  manufacture  of  sulphate  of  ammonia  and 
apparatus  therefor.     November  29. 

19,573.  H.  L.  Pattinson,  jun.  Improvements  in  the 
manufacture  of  oxides  of  the  alkaline  earths,  and  in 
apparatus  for  the  purpose.     December  5. 

19,592.  F.  Ellershausen.  Improvements  in  the  manufac- 
ture of  soda.     December  5. 

20,078.  A.  Martiguier.  An  improved  process  for  the 
extraction  of  the  tartrate  of  lime  contained  in  lyes  and 
other  tartarous  nuitters,  and  its  transformation  into  cream 
of  tartar  or  into  tartaric  acid.     December  13. 

20,135.  J.  E.  J.  Johnson.  Improvements  in  the  manu- 
facture of  acetic  acid  and  soluble  acetates.  Complete 
Specification.     December  14. 


Complete  Specifications  Accepted. 

1888. 

17,528.  J.  Barrow.  Treating  gases  and  recovering  sulphur 
from  sulphuretted  hydrogen  evolved  in  manufacturing 
processes.     December  4. 

18,574.  E.  Solvay.  Manufacture  of  chlorine  and  chloride 
of  lime,  and  apparatus  therefor.     November  27. 

1889. 

1865.  C.  Roth.  Manufacture  of  nitrate  of  ammonia  and 
sulphates,  chlorides,  and  carbonates  of  potassium  and 
sodium.     December  11. 

2310.  T.  Parker  and  E.  Robinson.  Production  of  chlorine 
and  sulphate  of  soda.     December  18. 

2383.  T.  Parker  and  E.  Robinson.  Manufacture  of 
cyanogen  compounds  from  sulphocyauides.     December  18. 

12,451.  A.  W.  Wahlenberg  and  J.  A.  Wahlenberg. 
Producing  ammonium  nitrate.     December  18. 

17,348.  J.  E.  J.  Johnson.  Manufacture  of  acetic  acid, 
soluble  acetates,  and  calcium  sulphites.    December  18. 
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VIII.— {;LASS,  I'OTTKKV,  AM.  KAUTHKNWAKK. 

ArrLicATioNS. 

IH,fi:!l.  J.  MidilK'ton.  Improvi'iiu'iits  in  the  mucle  of 
iiliil  u|i|ianitu>  for  luoiluoinir  upim  lartlu-invarg  iiiiituliniis 
i>f  jinmiti'  or  thf  like.     Xoveiiiliir  •_'!. 

IH.'J.M.  \V.  J.  Ilaj^tif.  Iiniin)Voim'iit>  in  and  rt'hitinp  to 
kilii>  for  t>iiriiiii<;  k'\h\  ;:oO(1s,  furiiaOL'S  ami  like  tires,  aihl  in 
iilili>iii;;  the  lieat  from  ^as  proilueers  in  eoniiexioii  tlierc- 
nitli.      Xoveinber  2G. 

19,090.  .1.  1!.  Shellev  ami  I*.  Sliellev.  Improvement.')  in 
tile  iiianiifaelnre  of  ileeorateil  earthenware,  porcelain,  );lass, 
iiiul  the  like.      Xoveniher  27. 

19,101.  T.  W.  (iimson,  W.  Kent,  and  T.  Hanks.  Im- 
pr<>ve<l  means  for  iireparinfr  the  prints  used  in  iirintiiij; 
potters'  ware,  and  apparatus  therefor.     November  '2H. 

19,312.  J.  Whiteliouse.  Improvements  in  kilns  and 
furnaces  for  luatin;.'  and  Iiuniin;;  lirieks,  potterv,  and  the 
like,  and  other  purposes.     Decomlier  ■'. 

19,7li4.  U.  Itvlauds.  Improvements  in  the  manufaeture 
by  inaeliinery  of  fjlass  tubes,  sheet  ;;lass,  and  other  fjlass 
ware.      December  9. 

19,744.  G.  A.  Marsilen.  Improvements  relatiuf;  to  the 
manufacture  of  tiles,  bricks,  or  the  like  articles,  having 
ornamented  or  decorated  surfaces.  Complete  Speeitication. 
December  9. 


Complete  .SpEtiritArio.Ns  Acipited. 

1889. 

119H.  .V.  l>am^den.  Method  and  niaohincry  for  making' 
earthenware  pijics.     November  L'7. 

2C41.  T.  Davidson.  Manufacture  of  ailieli-  of  ine-sed 
glass.     1  )ecember  1 1 . 

644(;.  J.  1-:.  Malthewsou. —  From  H.  ( '.  'I'iluliman. 
Drna'.nentation  of  jL'lass.  and  apparatus  therefor. 
Nf»\ember  *J7. 

]r...i:t(5.   II.  Hall.     Tile-  for  lining:  walls.     Xoveniber -V. 

lG,f>83.  K.  Leak  and  11.  A^iisley.  .Vpparatus  for  sup- 
IMjrting  potterv  ware  while  being  tired.     November  27. 

16,742.  K.  Leak  and  11.  .\vnsley.  Means  for  suiiporting 
JMjtterv  ware  while  being  baked  or  tired.      November  27. 

17,10o.  J.  H.  (  urtis  and  .1.  \V.  .Mackintosh.  .Manufacture 
of  hollow  ware  from  glass,  itc.     December  4. 


IX— BUILDING  MATERIALS,  CLAYS,  MOKTARS, 
AUD  CEMENTS. 

Applications. 

1H,IK7.  H.  II.  Lake.— I'roiu  G.  M.  Fiskc,  United  States. 
Improvenu'Ut-  relating  to  tile  construction  of  brickwork. 
( 'ompb-te  Speeitication.     November  19. 

lH,49.'t.  II.  II.  Lake. — Krom  G.  M.  Kiske.  Improvements 
in  bricks.     Complete  S[>cciKcation.     November  19. 

IK, 744.  C.  1)..\1kI.— From  The  .Veticn  Gcsellschaft  fiir.Vs-   i 
jduiltirung  and  Daclibediikung  vorm.  .1.  .leserich,  (nrnnmy.   j 
An   improved   nianufactme  of  artificial   stcme  for   building 
and  other  |iurposes.     November  22. 

1H,K9H.  C.  llnelser. — From  ]•".  Rulf,  Gerinanv.  Process 
for  producing  artificial  stone  for  shelling  and  hulling  grain. 
November  2.j. 

18,911.  r.  dc  Kristoffovitch.  Improved  manufacture  of 
artilieial  granite.     Complete  Speeilieiition.     November  ','■'}■ 


19.092.  AV.  S.  .\kenuan.  Improx'cments  in  boilers  for 
utilising  the  waste  heat  of  kilns  or  o\ensf(U*  burning  cement, 
lime,  bricks,  anil  other  nuiterials.      No\eiubcr  27. 

19,586.  V.  Smith.— Knuu  I'.  M.  KIkjiir.  Improvements 
in  and  in  the  manufacture  of  iniilatiou  lUArble,  stone,  and 
mosaic.     Dcceinber  o. 

19,6(14.  J.  S.  I'almer.  I'lastii-  wall  and  ceiling  covering 
composition  in  ornamental  relief.      December  6. 

19,744.  G.  A.  Marsden.      .Sr  Class  VUI. 

19,848.  H.  A.  Walker,  A.  ( '.  Ponton,  It.  L.  Mosel.v,  and 
C.  Chambers.  .\  (iroeess  for  utilising  waste  or  artilieial 
crycdite  in  the  maimfacture  of  artificial  stone.      December  10. 

20,107.  \V.  S.  .\keriuan.  Improvemeuts  in  and  relating 
to  kilns  or  ovens  for  burning  bricks,  lime,  cement,  or  other 
materials.     December  i:i. 


Complete  Specifications  Accemed. 

1888. 

17,363.  J.  Hargreavcs,  T.  Robinson,  and  .T.  Hargreaves. 
Manufacture  of  cement,  an<l  apparatus  therefor.  No\'ein- 
ber  27. 

1889. 

2121.  G.  A.  Wright.  An  improved  block,  tile,  or  slab 
for  building  and  other  purposes.     Dcceinber  11. 

14,733.  I).  Nicoll.  Waterproof  slabs  and  blocks. 
November  27. 

16,941.   H.  1).  lilakc.     Hlock  paving.     December  4. 
17,961.  ,1.  C.  Fell. — From  G.  Phillips.     Coating  exposed 
wooden  structures  or  limbers.     December  18. 


X.-MLTALLl  RGV,  MINING,  Eic. 
Applkations. 

18,.')S1.  .1.  Shears.  Improvements  in  )>roces,ses  for 
recovering  tin  from  solutions  of  tin  oxides.     November  20. 

1H,G60.  C.  Davy.  Improvements  in  or  connected  with 
apparatus  for  heating  and  forging  large  masses  of  metal, 
Novendter  2 1 . 

18,710.  I).  \V.  Cuthbert.  Improvements  in  obtaining 
gold  and  silver  from  ores.     Novcnd.cr  22. 

18,728.  A.  S.  Rannigc.  Improvements  in  the  numu- 
facture  or  purification  of  steel  or  iron.     November  22. 

18,98.j.  C.  A.  I'iat.  Iniprovenu'nts  in  metallurgical 
furnaces.      Novcnd)er  26. 

19,145.  F.  A.  Hcrbertz.  lnipro\eiuents  in  smelting 
furnaces.     Complete  Speeitication.     November  2K. 

19,148.  J.  C.  Hull.  Improvements  in  the  manufacture 
of  metallic  aUov  s  and  conipounils,  and  in  apparatus  therefor. 
November  28. 

19,287.  R.  Stone.  Improvements  in  refining  metals  of 
all  kinds  and  other  substances,  such  improvements  also 
effecting  the  consumption  of  smoke.     November  30. 

19,306.  .J.  ¥j.  llennett.  Improvenuiits  in  the  treatment 
of  metallic  chlorides  for  extraction  of  metals  therefroni. 
Decendicr  2. 

19.333.  W.  Sellar.  Improvements  in  the  method  of,  and 
converters  or  machinery  for,  the  manufacture  of  iron  or 
steel.     December  2. 

19.334.  W.  L.  Wise.— From  li.  Natuseh,  Germany. 
Process  for  the  prodin'tion  of  solutions  of  nickel  and  cobalt 
fiom  ores  or  i.roducls  containing  these  metal".  Complete 
Specification.     December  2. 
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Ut,l)H-l.  'J'. 'J'wynam.  IiHiir-inX'iin_'iif>  in  Ihc  nunuit'iK-turt' 
of  sicel.     Di'Cfinlier  ;i. 

!i),J01.  ('.  ]!;iIi:ii'lio.  Iiuprovunioiits  in  iiiid  coiiucctcd 
^^'itll  tliL'  extractldii  or  reduction  of  /.iuc  from  ores  or 
compoiuidsj  and  in  apparatus  therefor.     Decemlier  4. 

19,588.  C.  A.  Fame.  Improvements  in  flie  manufacture 
of  ferro-aluminium,  applicable  also  to  other  purposes. 
December  5. 

19.621.  D.  Dennes  and  T.  K.  Kose.  An  improved  pro- 
cess or  means  for  extracting  precious  metals  from  their  ores. 
Complete  Specification.     ])eceudier  G. 

19.622.  D.  Dennes  and  T.  K.  Kose.  Iniprovenienls  in 
machinery  or  apparatus  for  extractiuj^  precious  metals  from 
their  ores.     Complete  Specification.     December  6. 

19.652.  T.  H.  Johns.  Improvements  in  the  manufacture 
of  tin  and  terue  plates,  and  in  the  apparatus  therefor. 
December  G. 

19.653.  T.  II.  Jdlnis.  Improved  means  and  apparatus 
for  coating  sheet  iron  (galvanising)  and  finishing  same. 
December  6. 

19,672.  C.  Gelstharp.  Improvements  connected  witli 
means  and  apparatus  for  separating  metals  from  ores  or 
compounds  containing  metals.     December  7. 

19,687.  T.  Teague.  Impfovemeuts  in  the  utilisation  of 
the  alloys  of  tin  and  tin  oxides,  and  separating  same. 
December  7. 

19,759.  ,1.  T.  I'enny  and  \V.  H.  Kichaidson.  Auimjiroved 
machine  for  triturating  ;ind  amalgamating  gold  and  silver 
hearing  and  other  ores.  Complete  Specification.    December  9. 

19,859.  A.  r.  Kushfortli.     Utilisation  of  waste  gases  and   | 
superfluous    heat     in    cupola    and   blast    furnaces,  ami    in 
apparatus  employeil   in   the   juannfacfurc   of  iron  and  steel 
and  the  smelting  of  luetals.      December  10.  1 

19,865.  E.  P.  I'eyton.     Iiuprovemenfs  in    cleaning  sheets 
of  wrought  iron,  iron  wire,  anil  articles  of  wrought  iron,  and    1 
in  utilising  the   Muste   ])r(iducts   obtained,  and   in  apijaralus    i 
to  be  cm|iloyed  in  conducting  llic  said  cleaning  and  utilising 
jirocesses.     i>ecend)er  10. 

19,890.  H.  Aiken.     Casting  ingots,  billets,  &c.    Complete    ; 
Siiecificalion.     DecendicT  1(1.  ! 

19,944.  ,1.  A.  H.  T.   I'anft.     Au    impro\ed    process    and 
aijparatus  for  the   continuous  extraction  of  golil  and  silver   1 
from    sidistances    containing    the    same,    by   the  agency   of 
chlorine.     Complete  Specification.      December  11. 

^20,017,  K.  K.  Shin.  Improxeuients  in  apjiaiafus  for 
separating  luecious  metals  from  ores  or  materials  containing 
them.     December  12. 


Complete  Si-iiciwcATioss  Accmp'CBd. 

1888. 

17,858.  1j.  <^I.  tirin  and  A.  I'liin.  Kxiraeling  iron  from 
its  ore,  anil  purifying  iron.     Deceudter  I. 

J8,UU4.  ,\.  (  lement-Conti.  Apparatus  for  treating 
auriferous  sand  and  other  nuittei's  containing  free  gold. 
Deccndier  4. 

18,49.';.  K.  .\.  Hadrielcl.  t'utting  hollow  steel  and  other 
steel  shells,  and  apparatus  therefor.     Noveudier  27. 

18,.506.  H.  A.  Iladlield.  Manufacture  of  hollow  steel 
and  other  steel  shells.     November  27. 


1889. 

n.  K.  A.  liillault.     Manufacttu'e   of  jewellery  and  orfia- 
Incutal  objects  from  sulphide  of  silver.     November  2  7. 

812.  R.  A.  Hadfield  and  A.  G.  M.  Jack,     ilannfacture 
of  cast  steel  shells.     November  27. 


868.  .].  Hart.  Melliiid  of  heating  plates  of  steel,  or  any 
other  metal.     November  27. 

I;t80.  J.  iliiUer.     Miners'  safety  lamps.     November  27. 

1683.  C.  A.  Caspersson.  Determining  the  temper  of 
iron  and  steel.     December  11. 

1987.  J.  A\'ard.  Manufacture  of  compound  plates  of 
iron  and  steel.     December  11. 

1989.  H.  Y.  Castner.  Production  of  pure  double  chlorides 
of  aluminium.     December  11. 

2369.  h.  Koherts,  J.  Jones,  and  The  Moor  Steel  and  Iron 
Co.,  Lim.  ilethod  and  apparatus  for  charging  ]iig  iron 
and  scrap,  &c.,  into  steel  and  open-hearth  furnaces. 
December  18. 

2456.  W.  Hawdon.  Apparatus  for  removing  molten  slag 
or  scoria  from  furnaces.     December  18. 

5351.  .1.  Jones,  C.  Vernon,  K.  llolden,  and  1!.  Heinielt. 
Making  box  piles  for  the  production  of  blooms  and  bars, 
&c.,  of  iron  or  steel,  or  mixtures  thereof.     December  18. 

9289.  W.  V.  JI.  McCarty,  W.  H.  Ashton,  and  H.  D. 
Walbridge.  Process  and  apparatus  for  producing  steel 
direct  from  the  ore.     December  11. 

13,986.  J.  Hansen.  Apparatus  used  in  the  smelting  of 
cast-iron  borings,  turnings,  and  shavings.     December  18. 

16,396.  \V.  P.  Thompson.  —  From  J.  U.  Brewster. 
Amalgamators  for  extracting  precious  metals  from  impurities 
condiined  w'ith  them.     December  11. 

16,474.  R.  F.  Ludlow.  Manufacture  of  iron  and  steel. 
December  4. 

17,065.  F.  I).  Taylor.  Improvements  in  moulding  or 
castinjr,  and  in  moulds  therefor.     December  4. 


XL— klfctk(j-c:hkmistkv  a.\u  electro- 

METALLURGY. 

APPLICATIOKS. 

18,365.  J.  I!.  FInl/.  and  W.  A.  Phillips.  Improvements  in 
and  coiniected  with  jilates  for  primary  and  secondaiy 
batteries,     ('(uuplete  Specification.     Novendier  18. 

18,481.  C.  Pa\cn.  Improvements  in  secondary  or  storage 
batteries.     Complete  Specification.     November  19. 

18,680.  H.  Hau.ser.  Improvements  in  the  constrnction  of 
dynamo-electric  machines.     November  21. 

18,700.  T.  \V.  Watson  and  A.  H.  Watson.  ImprovemcMis 
in  coimexion  with  electric  battery  cells.     November  22. 

18755.  A.  Recken/.ami.  Improvements  in  the  mauufai'- 
ture  of  plates  for  use  in  secondaiy  batteries  or  electrical 
aecinnnlafors.     No\eud)er  22. 

18,953.  (J.  Macaulay-Cruikshauk.— From  \V.  A.  .lolnison 
and  J.  N.  Smitli,  Canada.  An  improved  electrode  for 
secondary  batteries  or  accumulators.  Complete  Specification. 
November  26. 

18,966.  O.  A.  F)uholm.  Improvements  iji  primarj-  or 
galvanic  batteries.     Complete  Specification.     November  26. 

18,989.  W.  F.  Smith.  Improvemcuts  in  secondary  or 
storage  batteries.     Complete  Specification.     November  26. 

19,080.  H.  T.  Cheswright.  An  in\]U'oved  construction  of 
plates forsecondary  or  other  voltaic  batteries,     \o\ember  27. 

19,l'-9'  C.  R.  lionnc. — F'nnn  H.  Meinecke,  Jun.,  (ieriuany. 
Improvements  in  electric  dry  batteries.     November  28. 

19,335.  H.  Merry weatlicr.  Improvefuents  in  voltaic 
batteries.     December  2. 
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19,-49I.  G.  Pliilippnrt.  Iniprovcmciils  in  electric  biilleries. 
IVi'i'lnlicr  -i. 

19,81:t.  H.  Woiiulliy  iiml  II.  I'ost.r.  Iiiii>r<>viiiu-nts  in 
the  iiietliiiils  mill  aiipanitiis  tiiiploviMl  in  the  liLiitiiii:,  nu-ltiii';, 
iukI  wiiikiii-;  of  nietiils.  alloys,  ami  nulalloiiK  liv  tlu'  a|i|.li<'a- 
tioii  of  eli'Ctnc  ciiriviils.      IKti'IuIu-I'  ID. 

19,8.)7.  .Sir  C.  S.  Forbes,  liart.  liniinncnieMts  in 
secoudiiry  battery  elements.     l)e<einber  10. 

19,861.  ('.  H.  l,o;ran.  Iniiirovenienls  in  seeondarv 
batteries,     t'omplete  .Speeitiealion.     l>eeenitnr  Id. 

19,8rt:!.  J.  K.  I'limpelly  and  V.  I),  'rboniason.  Iniprovc- 
lueuts  in  eleetrical  seeontlary  butteries.  Complete  Speciti- 
ration.     l>eeemlier  10. 

19,892.  II.  K.  l-'owler.  Improvements  in  machines  or 
uppunitus  for  welding  metal  by  means  of  electricity.  Com- 
plete Si>ccifieatiou.     December  10. 

19,899.  \V.  P.  Thompson. — From  M.  \V.  Varrish,  United 
States.  Improvements  in  or  relatin;^  to  electric  batteries. 
December  10. 

20,100.  Ci.  I..  Ilille.  linprov.nu'Ml-  in  ami  connected 
wilh  electric  batteries.     Peeember  Ui. 


Complete  SrECiFicvxioNS  Accki'Ted. 

ISSS. 

H,44j.    .Marino.      Fxtraction    ami    rUiln>    dipoMlion    of 
aluminium  and  aluminium  alloys.     December  IM. 


1889. 

153.i.  J.    A.    Timmis.       Construction    and    working    of 
dynamos.     December  11. 

1571.  T.    B.    Saunders.       Galvanising    iron   and    steel. 
December  4. 

1673.  G.  Philippart.    Secondary  batteries.     December  4. 
iai6.  W.   K.   Langdon.    Secondary   batteries.     Novem- 
ber 27. 

16,036.   \V.  K.  Irish.     Galvanic  batteries.     November  27. 

16,241.  II.    H.    Carpenter.      Klcctric    storage    butteries. 
December  11. 


19,403.  ( '.  W.  Klminiiis  mill 'r.  (  1:1:;;.  Inipi-.ivi  imiils  in 
the  sepaniliim  nl'  tally  or  greasy  niallii's  fnmi  Ihe  uasli- 
waters  of  wool  washing  or  scouring  eslablishinen's.  Dei  em- 
ber 3. 

I9,fil.'>.  C.  1!.  Iljiiigwi.iili.  Ini|ii.i\i'iiu-Til^  In  so.ips. 
Deci'nibei*  IJ. 

19.922.  G.  T.  Cannon,  A  eiunponml  mriileal  aiiitnal 
soap.      December  1 1. 

19,918.  \V.  (irill-  ami  M.  .Seliriu-iKT.  An  lni;.nive(l 
process  for  the  e\lniction  of  fals  and  oils  from  substances 
containing  the  same,  by  means  of  sulphurous  acid.  Com- 
plete Siieeiliealion.     DcecuiliiT  II. 


CoMeLKTH    Sl'ECIFICATION,S    AcCEITED. 

1888. 

18,8.')2.  II.  II.  Lake. — From  I, a  Soci'li'  .\noniyme  des 
Parfums  Xaturels  de  Canni's.  I'urilieatiou  of  tatty  sub- 
stances, and  apparatus  therefor.      Novinilier  27. 

18,8.'i7.   II.    II.    Lake. —  From    I. a    Soeii'le  .\nonynu>    des 
1   Parfums  Natinvls   de  C'auiies.     I'lnitioatlou  of    iaity   suli- 
stauees.  ami  a)>parahi>  llien-l'iiri'.      IJeei'inlier  4. 


1889. 

1142.   II.  liiithrie.     Manufaciuie  of  oil  cake,  and  expres- 
sion of  oil  from  oleaginous  seed>  oi-  kei-nels.     Xo\"einber  27. 

l.)(tl.   W.  Mi'I.ay.      I.nbrlcanls.     Xoveiiiber  27. 
I        17,741.  W.    Hepworth-CoIIins    and    W.   .1.    Smith.     Dry 
soap  or  washiug  powder.     December  1 1 . 

I        17.742.  W.    Hepworth-Collins    and    W.    .T.    Smith.     .V 
'   disinfectant  and   iletergeiit  dry  soap  or  washing  powder,  or 
essence.     December  11. 

18,046.  C.  H.  Robinson.  Tliickeniiig  llusci'd  oil.    Decem- 
ber 18. 


XII.— FATS,  OILS,  AND  SO.VP  MANUFACTURE. 

Appi-icatioxs. 

18,592.  J.  V.  .Johnson. — From  L.  Genevois,  Italy.  Im- 
provements in  the  treatment  or  preparation  for  consumiitiou 
of  soft  soaps  and  other  like  materials.  Complete  Specitiea- 
tion.     November  20. 

18,628.  l..  T.  Thome  and  linn's  Oxygen  Company, 
Limited.  Improvements  in  the  oxidation  and  thickening  of 
oils  for  use  in  the  manufacture  of  paints,  varnishes,  linulcum, 
floor  cloth,  or  for  other  purposes  to  which  thiekened  or 
oxidised  oils  are  applicable.     November  21. 

18,988.  W.  H.  Lever,  J.  D.  Lever,  and  K.  G.  Scott.  Im- 
provements in  extracting  oil  or  grease.     November  20. 

19,158.  P.  Heinz.  A  new  or  improved  method  for 
.sweetening  margarine  butter,  and  other  oils  and  fats.  Com- 
plete Specification.     November  28. 


XIII.— P.MXTS,  PIGMKNTS,  VAltXISllES,  Axn 
BKSINS. 

-\PPI,ICATI0.NS. 

18,429. '  II.  .loyce  and  W.  Slaile.  .\  poli>h  composition 
for  leather  and  other  surfaces.     .November  18. 

18,628.  L.  T.  Thorne  and  Hiiu's  Oxygen  Company, 
Limited.     .See  (  lass  XII. 

lS,r,42.  C.  Laliiiseu  and  C.  Feuei'Ieln.  lm]noved  process 
for  the  separalliiii  of  an  I'Xtrael  "  l.amircNlii  "  oi'  gum  resin 
from  the  waste  walei-s  of  W{)oI  washing  and  combing  mills, 
and  for  the  pioilucllon  of  the  same  in  a  pure  condition. 
November  2 1 . 

18,706.  K.  F.  Flynn.  The  novel  application  of  pilch  or 
oil  residue  in  the  manufacture  of  a  floor  covering  to  be 
known  as  "  Corkoline  carpet."     November  22. 

18,921.  W.  Feld.  Improvements  in  the  mauufacture  of 
permanent  white  and  alkaline  carbonate  or  alkaline  bicar- 
bonate.    Noveudjcr  2.j. 

19,343.  G.  Hi.schof.  .\  process  (or  the  manufacture  of 
white  lead.     December  2. 

19,910.  .1.  K.  Wood.  'I'hc  inipniveinent  of  "  ^nl1lllnelt  " 
white  lead.      December  II. 

20,010.  J.  II.  Hath.  .\  lime  boot  blacking  powder. 
Complete  Specification.     Deceinliei   12, 
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CoMPIKTE   SrEriFiriTION'S   ACCKPTED. 

1889. 

I.i78.  1!.  Stone.     Maiuifaotim-  of   paints  and  pigments. 
Decoinber  II. 

la, 844.  T.   H.   Wright.     Compo.'^ition  for  wattrproofing, 
ktc.     Dfcembtr  4. 


Xn-.— TANNING,  LEATHER,  GLUE,  and  SIZE. 
Appi.icatioxs. 

18..J<>:1.  ]?.  W.  Johnson.  Improvements  in  and  rekting 
to  plasties,  more  especially  designed  for  imparting  to  glue  a 
jiermanent  elasticity,  and  adai)ted  to  be  used  for  \ftrious 
purposes.     Complete  iSpecitication.     November  19. 

18,7;iO.  W.  P.  Thompson. — I'^rom  C.  Heepe,  Prussia. 
New  or  improved  flexible  material  applicable  as  a  substitute 
for  wood  or  leather,  and  process  of  making  the  same. 
November  22. 

Complete  Specificatiox  Accepted. 

1880. 

17,4:ii',.  H.  .1.  Haddan. — From  J.  Landini.  Process  for 
discolouring  tannic  acid  solutious.     December  11. 


.\V.— AGRICULTURE  asd  JVLVNURES. 

Applications. 

18,67".  W.  li.  Kemshead.  Improvement.s  in  the  treat- 
ment of  sewage  and  sewage  matters,  and  in  the  production 
of  fertilising  products  therefrom.     No\ember  21. 

18.918.  E.  Saxl  and  H.  Saxl.  Improvements  in  fertilisers. 
Complete  Specification.     November  2d. 

19,225.  T.  Wihon  and  0.  Wilton.     .See  Class  VII. 

20,076.  H.  Fewson.  An  improved  method  of  nitrogenislug 
suitable  substances  or  bodies.     December  13. 

Complete  Specification  Accepted. 

1889. 

171(1.  W.  Riddiough.  Method  of  treating  certain  refuse 
matter  to  increase  its  fertilising  properties.     December  4. 


XYII.— BREWING,  WINES,  SPIRITS,  Etc. 
Applications. 

18,391.  H.  .Stockheim.  New  or  improved  process  of 
filtering  beer  or  other  liquids  and  ajiparatus  therefor. 
November  18. 

19,003.  H.  T.  lirown,  G.  H.  Morris,  aud  E.  R.  Morit/.. 
An  improvement  in  the  manufacture  of  beer.     November  26. 

19,376.  J.  F.  H.  Gronwald  and  E.  H.  C.  Oehlmann. 
Improved  process  for  treating  beer  and  making  it  keep 
permanently  in  good  condition.  Complete  Specification. 
December  3. 

19,772.  J.  Torbitt.  Improvements  in  the  manufacture  of 
alcoholic  licpiids  from  vegetable  products.     December  9. 

19,996.  W.  Spilker,  II.  Ueudel,  il.  Ilahn,  aud  C.  Loewe. 
A  new  method  of  killing  microbe-like  minute  living 
organisms,  such  as  yeast  cells,  bacilli,  and  the  like,  contained 
in  wines,  alcoholic  and  other  similar  liquors.  Complete 
Specification.     December  12. 


Complete  Specifications  Accepted. 
1889. 

83.  W.  Lawrence.     See  Class  I. 

770.  H..  E.  Sorel.  Treatment  of  commercial  alcohols. 
December  18. 

962.  A.  Malzy.    Alcoholic  beverages.    Decemher  4. 

1942.  G.  G.  Cave  and  J.  H.  Howell.  Apparatus  for 
promoting  circulation  and  aeration  of  brewers'  wort. 
December  11. 

16,947.  A.  de  Meritens.  Rectifying  or  ageing  alcohol 
or  alcoholic  licjuors,  &c.  by  electricity.     November  27. 


XVI.— SUGARS,  STARCHES,  GUMS,  Etc. 

Applications. 

18,516.  F.  M.  [.yte.  Improvements  in  extracting  iron 
from  svrnjis  which  may  have  become  contaminated  with  it. 
and  from  the  substances  used  in  its  treatment.    November  1 9. 

19,728.  W.  Thomson,  J.  Mylne,  and  J.  B.  Alliott. 
Improvements  in  apjiaratiis  for  the  expression  of  juice  from 
su"ar  cane.     Complete  Specification.     December  7. 


XVIII.— CHEMISTRY  OF  FOODS,  SANITARY 
CHEMISTRY,  and  DISINFECTANTS. 

Applications, 

A. — Ch emlstiy  of  Foods. 

18,281.  E.  Edwards. — From  A.  Seidenstieker,  Germany. 
An  improved  method  of  and  apparatus  for  preser^  ing  milk. 
November  30. 

19,882.  H.  Barottc.  An  improved  process  and  apparatus 
for  the  production  of  dry  extract  of  coffee.     December  10. 


B. — Saiittari/  Chemistry. 

18,677.  y<-  B.  Kemshead.  Improvements  in  the  treat- 
ment of  sewage  and  sewage  matters,  and  in  the  production 
of  fertilising  products  therefrom.     November  21. 

18,946.  J.  W.  Cahert  and  J.  Chaffer.  Precipitating  aud 
filtering  crude  sludge  running  away  from  tanneries,  factories, 
dve  works,  or  from  any  other  source,  and  jiutting  it 
portable,  without  the  aid  of  mechanical  power,  ami  without 
adding  any  solids.     November  20. 

19,638.  R.  Hannam.  Improvements  in  the  sanitary 
treatment  of  drains,  and  in  materials  to  be  used  therefor. 
December  6. 
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(^. —  Disiiiftcldiits. 

IS.-iAO.  M.  lliii-^ivavos.  liiipniveintiit^  hi  iH-iiifi'il;iiil< 
nnd  niiliso|itii's.     Xovi'iiiluT  I'.i. 

18,512.  .1.  Piioi'.  Iin|iiii\rini'iits  in  (ll~liilVflt»iits  luul 
(IftMlorisor^.     Novfinliur  lit. 


1889. 


1-(S3.  I?.  IIiiiii!ltoii  and  .T.  C.  Hamilton.   C'leansinp;  paper- 
niakinu'  nialnials  ami  iitluT  liliroiis  niatloi-;.     .NincniluT  27. 
ISIM.  ('.    l!aniM'\.     .Manufailuiv   ami  Moacliiiijr  (if  wooil 
and  otIuT  palps,  ami  a|ipai'atiis  tlu'ivl'iir.     Droi'iiilii'i'  I. 
2439.   1).  M.  Watson  anilT.  T.M.   Liimsdiii.     .Vjipaiatiis 
19,30<l.  (;.   T.    Moody   and   !■".    \V.   Stieatlu'ld.     .\   new    j   for  nianufacliiie  of  paptr.     Dooenilicr  IS. 
method    of    prodiain;:    ami    lilioratinir   aerial   or   pa.seoiis   |        17,111.   1).     II.     Korsason.      I'rocess    for   inanafa.turinj; 
di-iinfwlaiits.     I>tcrml>er  •_'.  articles  from  pulp.     DueeniluT  I. 


CoMri.KTE  Specifications  Accepteb. 

A.—(^hemlstri/  nf  Foods. 

1888. 

18,079.  (i.  1>.  Wlieaton.  Means  for  the  preservation  of 
jK-rishalile  substances.     Deeember  1. 

19,009.  .1.  1..  Johnston.  Prepar.ition  and  eombinalion  of 
iiniiual  substances  for  use  as  food.     December  11. 


1889. 

1033.  W.  G.  I'ursell.  Treatin'r  and  presi-rving  tish. 
Xovembcr  27. 

17,380.  K.  Denhv.  Preparation  of  rennet  powder  for 
cheese  luukiiiK.     December  11. 


Ji. — Sanilary  Chemii,lii/. 

1888. 

17,9C2.  J.  Wilkinson  and  .1.  H.  .\lllott.  Apparatus  for 
treating  refuse.     Ueceiuber  J. 

18S9. 

1144.  C.  I".  Oinver.  -  .\pparatus  for  extracting  the  .solid 
siis[>ended  matter  from  sewage  or  other  liipiid.   December  11. 

1628.  .1.  Ilradbiii-y.  Construction  of  destructor  furnaces, 
and  means  for  heatinjc  them  for  Inirninj;  noxious  \apours, 
refuse,  &e.     Decendicr  4. 

<\ — Visiiifectants. 

1S89. 

11.974.  I".  0.  .\.  lloberts,  A.  Shearer,  and  \V.  R.  (;iles. 
I'reparation  of  antiseptics.     Uccember  4. 


XIX.— PAPKIi,  PA.STEBOARD,  Krc. 

AprLICATIONS. 

19,903.  W.  p.  Thompson. — From  ('.  I'olland,  Kraiu'c. 
Improvements  in  the  preparation  or  tieatnunt  of  paper  for 
pro<lucin«;  copies  of  drawinjrs  or  the  like  by  the  action  of 
light.     Deeember  10. 

19,j87.  ('.  !•'.  Cross  aiul  K.  .1.  Bevan.  .Some  new 
applications  of  cellulose.     December  .'i. 


t'llMI'I.ETE   .'ifECtl-lCATIO.NS    ACCErTKD. 

1888. 

17,779.  .1.  \'on  dcr  Poppenburg.  Maiiufartiniiig  jiapers 
coaleii  «itlt  iiK'tallic  foil.      .November  27. 

18,003.  F.  Salomon  and  II.  IJrungger.  Protecting 
apparatus  used  in  the  manufacture  of  sulphite  eellalosc. 
December  11, 


XX.— FIXE  CUE.MICALS,  ALKALOIDS,  ESSENCES, 
AND  EXTRACTS. 

Ari'Lic.vTioxs. 

18.434.  (i.  lainaii.  So  preparing  the  disulphones,  such 
as  sulphonal,  tetronal,  trional,  Jtc,  and  afterwards  enclosing 
till-  powders  thus  ]iiepared  in  gelatinous  or  nienibranous 
capsules  capable  of  containing  them  so  as  to  render  them 
soluble  and  I'onscipicutly  assimilative,  active  and  certain. 
Xovember  19. 

18,990,  W.  II.  Lever.  J.  D.  Lever,  and  E.  G.  Scott. 
Improvements  in  the  manufacture  of  tetrachloride  of  carbon. 
November  2G. 


XXI.— PHOTOGKAPHIC  PROCESSES  and 
MATERIALS. 

Applications. 

18,.547.  li.  .Tumeaux.  -\.  new  or  improved  com|iound  for 
use  in  photography.     Xovember  20. 

19,20.').  .1.  H.  Payne. — From  F.  C.  Hinns,  Xew  Zealand. 
An  improved  process  or  means  for  giving  a  matt  surface  to 
albuminised  silver  paper  photograjihs  or  prints.  Xovem- 
ber 29. 

19,j08.  \V.  K.  Debenham.  Improvements  in  producing 
magne-^imii  dash  light.     December  ."i. 

Complete  SrEciFiCATiON  Accepted. 

1889. 

741.  \.  V.  V.  Silnvartz  and  F.  H.  Mercklin.  Production 
of  tilnis  sensitive  to  light,  and  of  materials  for  assisting 
or  continuing  the  effect  of  light  on  photographic  tihns. 
December  4. 


XXIL— EXPLOSIVES.  MATCHES,  Etc. 

ApPLIC.tTIOXS. 

18.738.  .\.  Martin.  Improvements  in  percussion  fuses 
for  explosive  projectiles.     N'ovember  22. 

19,073.  L  Davies  ami  J.  Turnbuli,  jun.  Imjirovements 
in  niaehinery  for  making  gunjiowder  pellet^  or  compressed 
cartridges.      December  7. 

19,G74.  L.  Davies.  Improvements  in  treating  gunpowder 
pellets.      December  7. 

19,93.'i.  .\.  T.  Cocking.  Improvements  in  treating  and 
using  explosives  whereby  the  Hame  produced  is  controlled 
and  (pu'iiehed. 

19,971  A.  .Martin.  Improvements  in  percussion  fuses 
■    for  ex]il<isi\e  piojectile^.      December  11. 

20,013.  F.  Iv  Spiller.  liiipnui'il  means  for  igniting  lucifer 
niatclies,      December  12. 

20,lii4.  The  Itoburite  Explosives  Co.,  I.im.,  C.  Roth,  and 
W.  J.  <  )i-niaii.  Improvements  in  the  treatment  or  prepara- 
tion of  nitrate  of  amuiunium.     December  13 
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Complete  Specifications  Accepted. 

1888. 
17,G31.  H.  liitter  von  Duhiiien.     Jraimfaetiiiv  of  uitro- 
ph-eerin  auil  ilynamite.     Novcmbci-  27. 

1S89. 

2078.  O.  Inirav. — From  F.  ('.  Gla«er.  (iianulatinfr  and 
Sla/iii"' jrelatinous  explosives.     Dcconiliui-  II. 

lS,9f'7.  ir.  H.  liC'igh. — ]''rom  I. a  (  (ini|>afrnic'  Folate. 
Apparatus  and  process  for  tlie  niannfacfnre  of  nitro- 
{jlvcerin,     December  4. 


XXIII.— ANALYTICAL  CHEMISTRY. 
Applications. 

18.856.  A.  W.  Gerrard.  Kstimatiujif  tlie  qnantitv  of 
{glucose  or  f;ra])0  sugar  in  fluids.     November  2;"). 

19,470.  A.  T.  Kapkin.  lmpro\cments  iu  pyrometer^. 
lleeeniber  t. 

19,fi69.  I'l.  ^I.  Douglas.  Iinpro\  enienis  in  Svkes'  liyilro- 
meter.      December  7. 

Complete  ."^pecificatiox  .\ccepted. 
1889. 
J  5,800.  II.  Cortland.     Thermostats.     November  27. 


^;, 
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